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Abrams.  Prof.  D.  A.,  on  eflect  oJ  integral 
waterproofing  compounds  on  strength  of 
concrete     letter     i08 

Accidents,   auto  pushes  bridg-e  ofl  abutment 

(C.   Haydock)    'lit! 

Brooklyn   train   derailed    nll38 

Building-    collapse.     New    York,     due    to 

incompetence    e473 

Defective  timber  causes  concrete  collapse  n35 

Demolition    risks    '607.    n638 

Drawbridge   pier   destroyed   by   steamer .  .    340 
Dust  explosion  in  St.  Louis  flour  mill..    n89 

Highway    l  D.    Beecroft)    153 

Pittsburgh,  collapse  of  house  kills  four.  .n333 

R.Tilway.    and    track   work    703 

Runaway  car  damages  brick  building.  .nl060 
Street,    decreased   at   traffic   where    traific 

circle    was    used    164 

Water    department    employees,     accidents 

to    750 

Water    tank    at    Hartford,    Conn,,    falls. 
9  dead.    ..n040.    (Prof.  C,  T,   Bishop) 

•675.   e693.   713 

Acetylene  generator,   portable   n*604 

Acker,  W,  L,,  on  why  not  abandon  the 
word   "engineer"    le'ter   176 

Activated  sludge,   see  Sewaj;^  Treatment. 

Adams,  O,  S..  review  oi  book  on  least 
squares     126 

Adamson  Motor  Co,,  attachment  converts 
farm  tractor  into  industrial  locomotive.. n*730 

Advertising.  "Chief  Draftsman  Dobe"  ex- 
posed         583 

Advertising  record  runs  of  equipment .... 
n603.     n643.     n688,     e694.     n739.     n769. 

n770,  n900 

Advice,  engineering,  free  (N.  F.  Hopkins) 
letter  760 

Aeration  of  water,  see  Water  Treattment. 

Aerial    bombs,    concrete   protects   against.  .    70C 

Aerial    maps,   see  Maps. 

Aerial   surveys,  see  Surveys. 

AERONAUTICS 

Balloon,    dirigible  RSI.  committee  to  re- 

„  port    on    n365 

Hangar,    Army,    at    Scott    Field.    Illinois 

(11,   P.    Smith)     "334 

PostolTice  bill  would  encourage  aviation,,    308 

Times    have    changed    e817 

Afi lea,   Cape-toCongo  railway  service    ....    451 

A.'rican   Gold  Coast,  harbors      1037 

"Agatni'mnon"   to  be   reconditioned    n464 

"       "    "  theory  of   high- 


Agg,    T,   R.,    on 

way   grades    ." ."■.  .    •76 

Aggregate,   see  Concrete. 

Air.    compressed,    see  Compressed   air. 

Akron.    Ohio,    paving   program    for    1923,, n323 

Alabama   Interstate   Power  Co.   gets   power 

.   't'ense       nl099 

Alabama  Power  Co.  makes  at!rial  survey  of 
Tallapoosa  River  basin    n60a 

Alameda,   Cal.,   see  Oakland, 

Alaska    to    celebrate    Alaskan    Ry,    comple- 
tion       n935 

Alaska    RR,,    bridging   Tanana    River    (Lt, 

Col,  P    Mears) •476.  see  also  n^938 

Operatmg  expenses  1932    nl099 

Albany.    N,   Y.,    engineers,    endorse  plan   to 

merge   state    agencies    n554 

Resolutions   on    state   engineer    n368 

Alexander,  M,  W..  on  immigration  as  affect- 
ing labor  situation,  ,.  .e3,    11    (see   also    '8) 

.Mfred.   F,   H.,   on  winter  track  work    Pere 
Marquette    Ry letter    6.36.    see    also  438 

Alk.ill  lands,  see  Land  Reclamation. 

Allegheny  River  bridge  not  to  have  stone- 
faced    piers     n3R8 

Allied  Mach.  Co.  to  manage  domestic  sales.. n415 


Allis-Chalmers     Co..     turbine-driven     centri-^      ^^ 
f ugal    pump    i  •  •  • ;  •  V  •  ■J' 

Allman  J  C.  on  relocation  of  auto  neaa- 
hghts    letter  318 

Alumin  water  treatment,  see  Water  Treat- 
ment. „_ 

Amateur,    highway,   education   oi    ,„? 

Ambassador,    an   engineering    elOl 

Amer.  Assn,  for  Advancement  of  Science. 
engineers   at  meeting    n89 

.VMER.   ASS'N    OF    ENGINEERS 

Benham,    W.   L..    elected   president n^848 

Board    acts    on    registration    laws n464 

Committee    on    salaries    of    engineers    in 

public    service,    progress    report 917 

Convention.   Norfolk,   Va e859.   888. 

n*898,     (F,    H,    Newell)    letter   1014 
Convention,    papers,    reports,    etc....  915, 

e945.    e946 
Directors  condemn   cantonment   suits   and 

indictments     n413,     n464 

Employment  service  new   (W,  L,  Benham) 

....letter  1097,   see  also   830 
Helps      to      expose      "Chief      Draftsman 

Dobe"     583 

IndHnapolis    Chapter    to    attack    smoKe 

nuisance    n88 

License    law,    new    916 

Nat'I    Practice   Committee,    report.  .915.    e946 

Nominees,   four,  for  presidency n*639 

Quarterly    meeting     n464 

Turning  point,  in  society's  history .... 
e859,  888,  n898   (>"',  H.  Newell)  letter  1014 

Amer.    Ass'n    of    State    Highway    officials. 

fills    vacancies     nl018 

Meeting  Dec.    3.    1923    nl061 

Opens   Washington    offices n331 

Amer.  Beccari  Corp,,  garbage  process  ready 
for  U,   S n«324 

Amer,  Cement  Mach.  Co..  rubber-tired  con- 
crete   mixers    n*95 

Amer.     Concrete     Institute,      abstracts     of 

papers     a216 

Convention    report     n223 

Twentieth    anniversary     nl015 

Amer,  Concrete  Pipe  Ass'n.  hears  engineers .  n339 

Amer,  Engineering  Council,  see  Federated 
Amer.    Engineering   Soc. 

Amer,     Engineering     Standards     Committee 

adds    sustaining   members    n509 

Year  book   for  1923    719 

American    Falls    project,    progress    on n804 

Amer.  Forestry  Ass'n,  Col.  Graves  new 
pret'ident     nl79 

American   individualism,  book  by  Hoover.  .    125 

Amer.  Inst,  of  Consulting  Engineers,  elec- 
tion     .  .  , n321 

Amer..   Linseed    Oil    Co..    trade    information 

case  in   Supreme  Court    n809 

Price  interchange  unlawful    .  .  .  .el030.  nl065 

Amer.  Locomotive  Co.  to  co-operate  with 
Gen.  Elec.  Co.  in  manufacture  of  electric 
locomotives     n414' 

American  marine  standards  committee  organ- 
ized     e818.    n850 

"American   Plan."    see   Labor. 

Amer.    Pub,    Health    Ass'n,    meeting    . .  .  .nl015 

.4MER.   RAILWAY  ENG.    ASS'N 

College  co-qperative     ommittee  appointed.nSOl 
Committee  on  imiversity  relations.  .301    ngoi 

Conpention    '   e425 

Conpention — and    a    suggestion    for    A.R. 

EA e.520.    539.    n555.    n559 

Lee.   E.   H.,   new   president    n*556 

AMER    KOAD  BTJILDERS'   ASS'N 

Convention el46     nl78 

T.  H    MacDonald  to   address  meeting ...  n850 

Meeting   n768,  n'937 

Nominations     .    n321 

Prepare  now  for  next  year's  show.'.eiis,  n*184 

Amer.  Rolling  Mill  Co..  corrugated  culverts 
bear  date  lag    n*644 

Amer.  Soc.   for  Munio.  Improvements,   con- 
vention   Nov.    13-16     . . .  n321 
Meeting  place  changed  to  Atlanta!  ! '.  '.  !nll01 

Amer,    Soc,    for  Testing  Materials,    meeting 

„"'',?d    n90 

Meeting    program     n806 

AMER    SOC    OF  CTVn,  ENGINEERi5 

And  Federated  Amer.  Eng.  Societies.  Am. 
Soc.  C.  E.  to  vote  again  on  atfilia- 
"01    nl33.    e240 


Affili.ition    again    rejected....        e(5.52 
ti«(;.S3.    (W,    E.    Rolfe)    letter   933   ' 

Arguments  in  ballot  corrected.  .n413    n599 

For  .ind   against   joining    .'  .a406 

And     registration.     Board     of     Direction 

oV^J's   (Iraft   of   model  law e379. 

n411.     (W.    H.    Aspdes)    letter    522.    n723 

Annual   meeting    el45     166 

Annual   meeting,    program    '  '   n34 

Board   of   Direction   meeting nl.32"n733 

Convention,    New  Orleans    e733'    '764 

Convention    topic   to   be   railroads    .  . .  !nll00 

^o-operation,    a    new    .start    of    e733 

Uemands    early    trial    for    accused    mem- 

o^"    C14S,    nl79,    see    also    nl33 

•Ulustratea;  a.  abstracts:  e.  editorials:  n,  news 


Executive   Committee   acts   on   ousting   of 

A.    P     Davis     nll38 

From   politics  to  production    el47.  166 

Honorary    members,    new     n*133 

Loweth,  C.  F..  new  president    n*132 

New  administration  under  way    nl79 

New      York      Section.      discusses      steel 

stresses     n3'33 

Election     n935 

Favors   benevolent    fund    n7e4 

Nominations     nl016 

Obligation,    a    neglected    e331 

Pledges  support  to  building  conference.  .n803 
Spring    meeting,    to    discuss    problems    of 

lower  Mississippi   River    n597 

Student    chapter    at    Michigan    an    honor 

society     e773 

Technical    discussion    at    New    Orleans    to 

be    on    Mississippi    River    n464 

War  fraud  suits  basis  of  Am,   Soc,   C.   E, 

resolution    ....nl33.    see    also   el45.    nl79 

AltlER.   SOC,  OF  MECH,   ENGINEERS 

Convention      nl018 

Ethics,   code  of.    enforcing    e607 

New    York    memvers    vote    for    postpone- 
ment   of    registration     n763 

Spring  meeting  to  have  railroad  session, ,  n637 

.UIER.    WATER   WORKS    ASS'N 

Abstracts   of    convention   papers.  .  .962.    1008 
Chemical  and    Bacteriological   Section,    ab- 

str.iets  of  papers    all28 

Convention,    exhibits    n689.    n809.    n980 

Special   train    n689 

Fuller,   G.  W..   nominated  for  president.  .n275 

Illinois    Sec.    meeting    n639 

Meeting,     Detroit     n9'75 

New    York    Section    discusses    special    as- 
sessments      n409 

Amer,  Welding  Soc.  course  for  oxyacetylene 
welders     nll45 

Ames  flowmeter,   see  Flowmeter. 

Anderson.  W.  H.,  Tool  &  Supply  Co..  ground 
auger     n*141 

Anderson,  W,   S..  on  cost   of  winter  cement 
storage   for   road   construction    267 

Anthony's    Nose,    see    Hudson    River, 

Antioch  water  case  revived  in  new  form,  .n805 

Appenines  may  be  pierced  by  llj-mile  rail- 
way  tunnel    n978 

Apprenticeship  Commission,  see  Labor. 

Apulia,    see    Italy. 

Arbitration     of    business     differences,     one- 
week   drive  in   New  York    n637 

Arbitration   in   contract   practice    61030 

Are   welding,    see   Welding. 

Arcades  to  relieve  streets.  New  York  (A.  S. 
Tuttle) 'TIO 

Arch   dams,    see  Dams, 

Arches,  concrete.  Cappalen  memorial.  Minne- 
apolis,   design   of   4(T0-ft.   arch.  .  .  .  el45.    •148 

Collapse  of   125-ft.   span    n35 

Laitanee  at  joint  causes  failure  of 
rib.  .  .  .  •355  (E.  Godfrev)  letter  460 
(J.    C.    Rathbun)    letter    682. 

Architect.    A    graceful   tribute   to    e905 

Architects,    truth    about     1018 

Argentina,    feeder    railways    of    24-in.    gage 
....  •307.    (F.    Lavis)    letter   506 
Highways  and   light  railways    (P.  Lavis) 
.  .  .  .letter    506,    see    also    307 

Arizona  and  Colorado  fail  lo  ratify  Colorado 
River    pact     n508 

Arkansas  River.  Pueblo.  Colo.,  see  Pueblo, 

Armco.    corrugated    culvert    pipe    tested,  .n*941 

Army  camps,    see  Camps 

Army    hangar    at    Scott    Field.    Illinois    (H. 
P.    Smith)     •334 

Ash.  L.   R..   on  roadway  widths   and  traffic 
....letter    894.    see    also    R99 

Asia     Development     Co.     to     close    Yellow 
River    break     n554 

Aspden.  W.  H.,  on  motor  truck  transporta- 
tion   problem     ....letter    5.52.    see    also    378 

ASPHALT 

Conference   on   varieties    n936 

Highwa.vs^  see  Highways.  Asphalt. 

Plant    with    new    features    n«96 

Varieties,  producers  confer nSOS.  n900 

Varieties,   cut  to  ten  by  conference. ..  .nl020 
Associated    Equipment    Distributors,    meet- 
ing      n229 

Election     ' n334 

.\SSOC.   GEN.    CONTRACTORS 

Ask  Federation   to   consider  rising  cost .  .  n507 

Buchholz,  G,  W  .  to  leave n'181 

Chapter    programs    directed    by    national 

„  ood.v    „848 

Committee  reports  at  convention    .    e241     260 
Convention    .    n32fi.  n273.  see  also  e241.  260 

Co-operation   program  outlines    n513 

Cowper,  J.  W„  new  president n'220 

Directors'    meeting n937 

?'!>'■    ^    ^'   l<'aves   association !  !  inllSS 

Inflation     in     construction.      Association 

plan  -to    curb    n642 

Overhaul  specification,  new.   adopted.  .n937 
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Promise   of   Increasing  usefulness.  .e241, 

260,    n273 

Sawyer.  Col.  D.  H.,  new  see nll:i!) 

Urge  speedy  trial  of  war  fraud  cases.  .  .n226 

Youne.   E.,  new  secretary    n*5.57 

Associations,   trade,   see  Trade  Associations. 
Astoria.    Ore..    Army    report    advises    filling 

streets  only n90 

Commission-managrer      adnunistration      in 

effect     nl78 

Atchison,     Topeka     &     Santa    Fe,     ballast- 
cleaning:    machine    n*468 

Double    tracking    n637 

Second  track  to  be  opened n80.3 

Atlantic  Coast  Line  Ry.,  second  tracking:.. nlOlD 
Atwood,  W,  G..  on  concrete  rock  borers.  ,  . 

letter   894.    see  also   499 

Auger.   Ground,    for   contractors    n*141 

Austin  Mach.  Corp..   Asphalt  plant    n*»6 

Austin-Western   Road   Mach.  Co..  drag  with 

adjustable    blades    n*327 

Roller    for    concrete    road    subgrade    and 

maintenance    work     n*281 

Australia,   year  book    1096 

Automobiles,    see   M<itor  Vehicles. 

Avery    Co..    road    graders    used    for    mow 

removal    n*373 

Aviation,   see  Aeronautics. 

Ayres.   M.   V.,   on   labor  shortage eS, 

♦8.    (see  also   11) 


B 


Babbitt.   F.   W..    on   design  of  oil  tank  fire 

walls     'IISS 

Backfilling    reforms     e857 

Bacon.   H..   a   graceful  tribute  to    e90.^> 

Bagasse  made  into  wall  board    n730 

Bailey.  E.  A.,  on  stream-flow  measurements 

under  tidal   Influence    '347 

Bailey,  F.  M.,  on  sunshade  for  concrete  pav- 
ing      '1133 

Baker.    M.    N.,    addresses    Boston    sanitary 

engineers     494.     n508 

On  engineering  and  public  health.  .  .494. 
(H.    B.    Cleveland)    letter    802. 

Balkans,    railways     'SSB 

Ballantyne  Pier,    see    Vancouver.   B.   C. 
B.illast.    see    Railways.    Ballast. 
Balloons,    see   Aeronautics 

Baltic  states,   railways    *589 

Baltimore,  Md..  Curtis  Bay.  see  Curtis  Bay. 
Water   supply,   bids  received   for   addition 

to    filters    n.509 

Contract    awarded    n597 

Bait.     &     Ohio     R.R..     starts     new     grain 

elevator     n686 

Baltimore   conference   on   city   and   regional 

planning    e818,   842.  n848 

Bank    established    in    New   York    by    labor 

unions     nl067 

Banking,    labor    in     el91 

Bar  bending  machine    n*106f> 

Barber  Asphalt  Co..   portable  hot-mix  plant 

for  bituminous  pavement  repairs    'SSC 

Barge  Canal,  see  New  York  State. 
Barnett.  K.  C  on  logical  method  of  comput- 
ing motor-yehiele   fees    797 

Barometer,   construction,   see  Construction. 
Barometric  effects  and  winds  on  the   Great 

Lakes     (J.    P.    Hayford)  .  .  .  .eB.*)!.     »e65. 

(H.    P.    Barney)    letter   722. 
Barrett.    Mrs.    R.    E..    chosen    manager    of 

Warrenton.    Ore n637 

Bascom,  B.  S..  on  contractor  puts  pay  office 

and  toolhouse  on  wagon  trucks '357 

Bascule  bridges,   see  Bridges. 

Bassler.   Lieut.   R.    E..    on   more  machinery. 

not   more    immigration,    needed.  ..  .letter    636 
Bates.    P.    H..    reriew    of    "Cements.    Limes 

and    Plasters"    (Eckel)     310 

Bates  road  tests,  see  Highways,  Tests. 

Baths,  public 932 

Batteries,  steel  case,  in  two  new  sizes.  .  .  .n730 
Baum.  H.   W..   on  duplication   of  orders.  .  . 

letter  893 
Baumann,    B.,    book    on    German    tests    of 

woods     ^'Z^ 

Bausch  &  Lomb.  optical   contour  projector 

nllOO 
Bay   City  Dredge  Works,    locomotive  crane. 

new    tren<'hdigging    attachment    ....n*373 

New  crawler  dredge    n*644 

Baylis.    J.   R.,    on    use  of   acids   with    alum 

and    importance   of   pH    concentration    .  .  a9(i3 
Beams     flexiiral   action   in.   book  review.  .  .1094 

Wooden,    determining    Iongltudin,^l    shear 

in    (G.    A.    Merrill) •lO.'JtS 

Bear  Mountain,   see  Hudson  River. 
Beaumont.     Tex..     Injunction    suit     against 

bond  issue   dismissed    • n3n.') 

Becrari  system,  see  Garbage. 

Beecroft.     D.     on    lighting    highways     and 

motor   vehicles    1^'.2 

Belgium  presents  Hoover  statue  to  Stanford 

tJniv n.14 

Bell.  Mai.  J.  F.,  new  engineer  commissioner. 

D.    of   C nlOBIl 

Belle  Isle  Bridge,   see  Bridges.   Belle  Isle. 
Bement.    C.    E..    on    neglected   equipment ...  n.M  3 
Benh.am.  W.  L.,  elected  president  A.A.E.,  .n*848 

Biography     •039 

Benham.    W.   L..   on  new  emplo.vment   serv- 
ice   of    AA.B letter    1097.    sen    also    8311 

Bennett.  C.  J.,  retirement  as  Conn,  highway 

commissioner     nlS.** 

Bennitt.  R.  A.,  on  building  dam  In  Bolivia,  .'t-in 
Bent.  A.  S.,  on  a<lvertising  record  runs,  •n7Hl 
Bergen.  Norway.  Invites  bridge  plans  ,  .  .  .n227 
Berlin.    Germany,    sewage    farms   in    use   50 

years .11. 0 

Besson.   Ma).  P.   S.,    on  methods   for  deter- 

mining  street  pavement  <Towns    ;.■  * 

On     street    Intersection    mapped    out    w 

me.Tiis    of    conto\irfl     n,j5 

Bibliography,    eumnlatlve .    9.1. 

Bids,   see  Contracts 


Big    Creek    power    line,    see    Southern    Cali- 
fornia Edison  Co. 

Bigge    River.    Germany,    concrete    arch    col- 
lapses        n36 

Billian.   see  Ironwood. 

Billington.    H.  E..   on  featuring  record  runs 
in    advertising    n602,    n643 

Bishop.    Prof.    C.    T.,    blames    removal    of 

bracing   for   tower   collapse    e693 

712,   see  also  674 
On    structure    of    collapsed    water    tower, 
Hartford,    Conn...  •674,    see   also   640, 

e693.  713 

Bishop's   "Structural   Drafting"   revised,    re- 
view   of    127 

Bismarck,    N,    D.,    to    vote    on    waterworks 
bonds    n847 

Bissell,    D.    L..    on    slide    rule    solution    of 
cosine   formula ♦970.    see   also   759 

Bituminous    pavement,     see    Highways.    Bi- 
tuminous. 

Blade     grader    road    maintenance     (W.     H. 
Root )      157 

Bland.  J.  C.  appreciation  of    •490 

Blasting    (see    also    Dynamite,    and    Oxygen. 
Liquid)  dynamite  cartridges,  priming  in 

new    way    547 

Dynamite,  small-diameter  cartridges  in- 
ferior   (S.    P.    Howell    and   J.    E.    Cra- 

shaw)     677 

Dynamite    used   to   excavate  soft   muck..  1057 
Explosives,       permissible,      and      mining 

equipment     1096 

Liquid    oxygen    tested    n414,    (i77 

Machine,    new    n*730 

T.  N.  T.  moves  rock  on  Tieton  Dam 
project     594 

Blaw-Knox.   new  cement  handling  and  load- 
ing   device    n41 

New  concrete  pole  machine n*729 

Strengthened   steel    road    forms n95 

Blinn.   R.  S.,  on  highway  location.  ..  .letter  316 

Block,    wood,    see  Highways,   Wood   Block. 

Blough.  E.  B.,  on  homemade  road  shoulder 
shaper     '. •755 

Blowout     in     relaid     cast-iron     pipe      (M. 
Maflitt)     594 

Bluefield.     W.     Va.,     five-year     construction 
plan    n322 

Blueprint  dryer,   new    n*417 

Blue  Print  Paper  Co.,  new  traoing  paper.. nfi44 

Bogert.     C.     L..     on     false     statement     of 
quantities   unbalances   bid    998 

Bogota.      Colombia,      pollution      of      water 
supply    •931.    el030 

Boiler   feed    water,    sewage    effluent    used..  1049 

Boiler  steel,   tests    7.59 

Bolivia,  building  a  dam  in  (R.  A.  Bennitt)  .  •.'i26 
Government  will  build  railway  extension  n90 
Railroad  construction  in  Andes n^805 

Bolt.    hot.    "mystery"   of    (E.    Godfrey).... 
letter  ,S02 

Bombs.    Aerial    concrete  protects    against.  .    706 

BONDS 

City,   sales.   May  and  June.   1923 nll07 

City   and  state  to   safeguard    e565 

Detroit    sales    nl79 

January  sales,  value  higher  than  Decem- 
ber      n329 

M.arket  strong    nB17 

Sales    gain    nl43.    n731 

BOOKS 

"American    Individualism"     (Hoover)  .  .  .    125 

"American  Railroads:  Government  Control 
and    Reconstruction   Policies"    314 

"Bisherigen  Brgebulsse  der  Holzpriifun- 
gen."    etc 139 

"Cements.  Limes  and  Plasters"  (Eckel), 
review  by  P.  H.  Bates   310 

"Concrete  Construction  for  Architects" 
(Pond)    930 

"Concrete-Steel  Construction — ^Part  I. 
Buildings."  (Eddy  and  Turner),  re- 
view by  G.  Paaswell.  .  .  .312  (C.  A.  P. 
Turner)    letter   •715 

"County  and  Township  Government  in 
U.   S."    (Porter)    718 

"Depreciation  of  Public  Utility  Prop- 
erties"   (Riggs).    re\'iew   by  L.   Metcnlf  716 

"Elasticity  and  Strength  of  Materials 
Used  in  Engineering  Construction.  Sec- 
tion I  (C.  A.  P.  Turner),  review  by  G. 
Paaswell.  ..  .312.  (C.  A.  P.  Turner) 
letter    ^715 

"Elasticity    and    Strength    of    Materi,als. 

(Turner)      109.4 

"Elementary  Sanitary  Engineering  in 
India"    (Williams)     716 

"Engineering  Economics"  (Fish),  review 
bv  L.   Metcalf    310 

"Engineering    of    Excavation"     (Massey)    717 

"English    and    Engineering"     9.'11 

"Face  of  the  Earth  as  Seen  From  the 
Air"    (Leo)     503 

"Filtration"     -'Ol 

"Frederick  Law  Olmsted:  Landscape 
Architect"     31,3 

"Han.Ihonk     of    Steel    Erection" 1092 

"Highwavs  ,ind  Highway  Tran.sportation. "109,1 

"History  of  the  Barge  Canal  of  New  York 
State"     (Wllitford)     930 

"Introduction  to  Study  of  Labor  Prob- 
lems"    (W.-itkins)     128 

"Law  of  City  Planning  and  Zoning" 
(Williams)      501 

"Locomotive  Cyclopedia  of  American 
Practice     128 

"Loose    Leaf    Digest    of    City    Manager 

tHlarters"     (Crane) 718 

■    "Making    of    Index    Numbers"     (Prof.    1. 

Fisher)       1093 

"Market    Milk"     (Kelly    and    Clement)..    9,30 

"Mechanical     Handling     and     Storing     of 

Materials"    (ZImmer)     502 

"Mechanical  Testing"   (Batson  and  Hyde) 

109'; 

•Dluntrated:   a.    nbnfr.nets;   e.   editorials;    n.   news 


"Modem   Industrialism"    (McVey)    314 

"Mosquito    Eradication"     (Hardenburg) .  .    137 
"Newcomen  Society  for  Study  of  History 

of    Engineering    and   Technology."....    311 
"Physical   and   Chemical    Examination   of 
Paints.     Varnishes     and     Colors" 

(Gardner)     129 

"Planning  of   the  Modem  City"    (Lewis)    501 

"Politics '    (Exline)     718 

"Practiq^l   Least    Squares"    (Leland),    re- 
view   by    O.    S.    Adams    126 

"Public    Finance"     (Robinson)     718 

"Railroad     Freight     Transportation" 

(Loree)      125 

"Rate      Making      for      Public      Utihties" 

(Lyndon),   review  by  L.  Metcalf    ....    716 
"Report   of    Hydraulic  Power  Committee. 

N.E.L.A."      1094 

"Robert  ,  Fulton     and     the     Submarine" 

(Parsons)      718 

"Sewerage"    (Polwell)     930 

"Some  Problems  in    Current   Economies"  12U 
"Stores     and    Materials     Control"     (Cart- 

mell) 127 

"Structural    Drafting   and    Design    of   De- 
tails"   (Prof.  C.  T.  Bishop)    127 

"Structural     Members     and    Connections." 

book    review    1095 

"Studies   on  Building  Height   Limitations 

in  Large  Cities"    502 

•Treatise     on     Law     of     Surveying     and 

Boundaries"    (Clark)     314 

"Twelve-Hour  Shift  in  Industry"    931 

"Vital    Statistics"    (Whipple)     502 

"Waterworks      for      Urban      and      Rural 

Districts"     (Adams)     716 

Boom  psychology,   counteracting e819 

Borers,   see  Marine  borers. 

BOSTON 

Building,   divers  and  compressed  air  used 
in    underpinning    , '629 

Engineers,    discuss    railroad    problems.  .  .n509 
Request    speedy    war-fraud    trial     .  .  .  .n510 

Incinerators    for   refuse   advised 588 

Sanitary    engineers    addressed    by    M.    N. 
Baker    494.    n508 

Technical    societies    study    railroad    con- 
solidation      n509 

Boston  Soc.  of  Civil  Engineers  endorses  plan 

for   hydraulic    laboratory    n4(i2 

Boulders    removed    from    harbor    by    means 

of   cable  net    (C.    C.   Worsfold)     •657 

Boundaries,   a  treatise  on  the  law  of,  book 

review     314 

Boundary   dispute,    see  Oklahoma. 

Boyd.    D.    K.,    on    seasonal    employment    in 

building    construction     63 

Brazilian  engineering  club  honors  Americans  n89 
Breckenridge,    Tex,,    manganese    deposit    on 

water    filter    (J.    B.    Hawley    and    W.    S. 

Mahlie) a834 

Breed.  H.  E..  on  trend  of  concrete  road  de- 
sign      a218 

BRICK 

Association,  see  Nat'l  Pavine  Brick  Mfrs.' 

Assn. 
Clay     and    concrete,     tests     show     differ- 
ences..e945   '959.    IW.  Carver)    letter  1137 

Pace,  standard  dimensions  for nl020 

Pace,   varieties   may  be  reduced    n852 

Manufacturers    see    no    sign    of    building 

siump      n983 

Paving,    see   Highways.    Brick. 
Walls,    see   Walls. 
Brick  building  damaged  by  runaway  ear.  .nl060 

Bricklayers    strike.    Now    York n943. 

nl066,    nll47 

BRIDGES 

Auto    pushes    bridge    off    abutment     (C. 

Ha.vdock)      •116 

Ba.scule: 

Double    leaf,    new    center   lock    (P.    L. 

Kaufman)     n'4fi7 

Footbridge   with    bascule   draw    (Lieut. 

P.    J.    Searies)     •680 

Recent    orders    n852 

Belle    Isle,     erection    progress    shown    on 

signboard     (W     A.    Schuerman) ^549 

BoUnian    truss    bridges,     old.     on    Valley 

R.R..  Va.,    (P    G.  Lang.  Jr)    •672 

Bronze  tablets  on  bridge  presei*ve  data.,  •968 
Cantilever    highway,    ai-ross    Ohio    R.    at 

Ironton,   Ohio    (J.  F.  Jackson)    ^954 

Caiipelen,   see  Bridges.   Concrete. 
Concrete; 

Building  a  new  bridge  over  an  old  one, 

Troy.    Ohio     :  .  '654 

Cappelen  memorial  bridge.  Minneapolis. 

design    of    400-ft,    arch el45.    ^148 

Continuous  frame  design    (A,    G.   Hay- 
den)    *73,   see  also   •108 

Knees    for   continuous    frame    concrete 
bridges,    tests   of    (A.   G.   Hayden) .  . 

•108,  see  .^lso  73 

Laitance    at     joint     causes     failure    of 

arch    rib ^355,     (E,    Godfrey) 

letter    460.     (.T.    C.    Rathbun)    letter   682 
Nashville.     Tenn..     brhlges     to    bo    re- 

paired 1"  I 

Report  on.   by   Dutch  engineer nl06  . 

Washington  State  adopts  new  type  for 

highwa.vs      104i> 

Concrete    girder     damaged    by    coal    """£,,„„ 

subsidence    (G     F.    Burch)     'IJ^HO 

D»magcd   by   mine    laving      ,,•■•■■■.••■"-'" 

Delaware  River,  see  Phila  Camden  bndge.  

Drawbridge   pVr  destroyed   by   steamer.  .    .140 

East   River     see   New   York    City. 

Erection  proETess  given  on  signboard   '"■-.,, 

A,   Schuerman)     .•■,.■  ■"'*" 

Evebar     chains,     temperature     va"at'0"-._._ 

"  found    slight •. ■  ■    '^*0 

False    bents    Sacked    In    place    strengthen 
timber    bridge    as    shovel    crosses. .,., '367 
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pirca    cll09 

Forth    Bridg-e    floor   reinforced    l"!' 

Precast    foncreti;    slabs    replace    wood 

blocks ■  ■.•    »3d 

Solid  wood,  with  asphalt  surface.  Chi- 

cago    bridges    •  ■       ''* 

Footbridge  with  bascule  draw    iLuut.  P. 

J.  Searles)    680 

Force-account  building  in   South   Dakota. 

e385.   '30'i 
Highway:  _,       „ 

Cheaper,     and    Maine    policy     (L.     N. 

Edwards)    letter  720    .  .  ., 

Concrete,    continuous  frame  design    (A. 

G.  Hayden)    *73.   see  also   'lOS 

Hudson  River,  see  Hudson   River. 

Kelso,  collapse,  see  Failures.  Engineering. 

Lengthening     after    caving     of    bank     in 

flood    (B.   H.    Faber)     '703 

Maintenance,    points    on     79^ 

Members    lengthened    by    welding    (Com. 

A.    C.    Stott)  .  .  .    letter    lO.'.S 
Mississippi  River,   see  Mississippi  River. 
Missouri    River     se"-    Missouri    River. 
Niagara,    see    Niagara. 
Ohio     R..     at     Ironton.     Ohio,     cantilever 

highway    bridge     ij.    F.    Jackson)  .... '954 
Painting,      to     prevent     rusting     between 

plates     rA.    H.    Sabin) letter    271. 

(R,    Khuen.   Jr..    H     A     Greene   and   C. 
R.   Fickes)    400.    (A.    H,    Sabin)    letter   683 
Phila. -Camden,    see  Phila. -Camden  bridge. 

Private   enterprise e734.    n765 

Protection    from    autos     (Bridge    Guard) 

.  .  .    letter    131 
Railway : 

Plate-girder  abutments  held  by  brackets.  971 
Widening      and      reinforcing       (G.      H. 

Wilsey)      •7!)H 

Wooden,    stresses    in    timber    a544 

Reinforcement,    doubtful     (C.    B.    McCul- 

lough)     .  .  .  .letter    460 
Repair     of    defective    piers     cracked     liy 

expansion    (L.    G.    Smith)     '1081 

Resource,    a    neglected     el070.    *1073 

Steel : 

Largest   arch  prooosed   for  Sydney.    N. 

s:    W n726 

Long-span,    to   be    built    over    Niagara 

Gorge    e378.    '380 

Protection    from    locomotive   blasts    (P. 

E.    Morrow)     ....lett-r    *.596 
Temporary    wood    truss   spans    gap    (L. 

R.    Walker)     •678 

Wiecked  by  trolley  car   n*.598 

Steubcnville,     Ohio,     failure     ....n'llOO. 

see  also  SiTIi 
Submarine   cutting   tnrch    used  in   bridge- 
work    (C.    P.    Hiwes)     •454 

Suspension,    possib  liti?s    of    midern.    for 
modeiate   spans    (O.   H.   Ammannl.... 

el070.    '1072 
Suspension,  truss  fails  under  heavy  load.  n976 
Sydney.    N.    S.    W.,    see    Svdnev, 
Tanana   River,   Alaska    R.R.    (Lt.   Col.  F. 

Mears)     •476 

Tension   bars,    tightening  by  heating  and 
upsetting   (W.  J.  Titus) ....  '550.    (W. 
J.  Titus)     ,  .  .  .letter   802 
Wooden   tmss.    temporan'.    spans   gap   in 

steel   bridge    (L.    R.   Walker)     •678 

Bridge    Guard,    on    protecting  bridges   from 

autos.  .  ,    letter   131 
Bridge    slabs,     precast     handling    on    track 

elevation    (T.    H.    Strate)     "455 

British   highways,   railways,    etc..   see   Great 

Britain. 
Broadcasting,    see  Radio. 
Brooklyn,    see  New   York   City, 
Brossman,    C.    on    measuring    well    water 

depth     •266 

Brotherhood    of    Loco.    Engineers,    in    bank- 

„  ing     el91 

Brown.    C     C.    on    care   of    sprinkler   heads 

in    automatic    fire   protection    systems,  .  ,    869 
Brown,  Dr.  F.  C,  acting  director.  Standards 

„  Bur-au      nl80 

Brown.  J.  C.   on   .setting  slope  stakes •174 

Brown.    R.    T      on    false    bents    jacked    in 
place  strengthen   timber  bridge  as  shovel 

crosses     357 

Br-sh    W.  W,.   on   lubrication   saves  S2,.'j()0 

r»n'acement    of    water-main    valve    883 

Bnchholz.  G.  W,.  to  leave  AG    C n*181 

Bii-Vret,   clpmshell,    see   Clamshell   buckets. 
For    concrete,    home-made     fG,    W     Mc- 

Alpin)     •.546 

Light,     increases     locomotive     crane     ca- 
pacity      n•S.^3 

Buckeye    Trnction     Ditcher    Co..     auxiliary 

trench  cutler    n'141 

Bucyrus  Co..  new  large  revolving  shovel.. n^l06.5 

Budgft,    breaking  the    e285 

Buffalo,    N,    Y.,    gravel    firms   not   gui'tv    .nl062 
Buffalo    Meter    Co.    wafer    meter    has 'new 

breakable    frost    bottom     n«901 

Buhl    Co.,    portable    compressor    .  .  n^.'jRl 

nuilders  Iron  Foundry,   new  rate  controllers 

for    filters     n^942 

Building,     see    Construction. 

Building    codes,    practical    arrangement     (P. 

„    ..I^'"-'"''"       • 388 

HuiKiing  congresses,   see  Construction 

Building   officials  conference    .' n46)J 

BriLDINGS 

Bids  and  contracts,  see  Contracts. 
Concrete: 

Collapse.    German    2.'54 

Fires    in    formwork     ]][  !l084 

Frame    and    exterior    for    high     tower 

building    (W     J.    Knight)     'eio 

Minimizing  defects    (H.   D.  Loring)  .  .  .a216 
Reinforced,    book    review          SI'"*      fC 
A.   P.  Turner)    letter   •715. 
Construction    to   be   taught    bv    Yale    and 
Union    nl09n 


Cost  curves   for  building  estimates,   how 

to  develop    (O.    G.  Wilbur >>* 

(F.   W.    Dalrymple)    lettei    ;w3 

Demolition  risks    e607.  nB<J8 

Dwelling,   design,   b  tter    •■■•,••;•:•■  ,••,:*''•"' 
Floor   design,    new.    reduces   load   in    tall^ 

steel    building    *■*'' 

Foundations,  see  Foundations. 

Offlce   building    erected    over   complicated 

track   layout    •  ■  •  ■  .g^f 

Office  budding  live  loads    ...  -eSjie     584 

Steel,    higher    stresses    proposed- ..  .ebOd. 
670,   (H.  F.  Dunham)    letter  801 

Eurch.    G.    P.,    on    coal    mine    subsidence 
dama'^ts    concr.He    gilder    bridge •1040 

Burdick"    C.    B..    on    water-works    , 'imping 
.station   design ^   '. '  •  •  ^904 

Bureau  of  Mines  to  open  station  at  Rutgers 
College •    naJa 

Bureau    of   Pub.    Roads  urges  highway   de- 
velopment       •  ■    '*97 

Bureau    of    Standards,    able    hands    at    the 

helm     "817 

Dr.   P.   C.   Brown   acting  director "^^^ 

Dr    G.   K.  Burg  ss  new  head    n^766 

Should   stress    scientific  research    n724 

BiTgess     Dr,     G,    K..     head    of    Bureau    01 
Standards    n«766 

Burlington    line,    see    Chic.    Burlington    & 
Quincy. 

Burnside.  C.  B..  on  "romance"  of  the  Ever- 
glades     letter  720.    see    also   459 

Burros     transport     dam     materials     (L.     H. 
Dieterich)      •679 

Burton.     F.,    on     practical     arrangement    of 
building  codes    , 388 

Buses,    see   Motor  Vehicles, 

Bushnell,  H.  B..  on  advertising  record  runs.  n688 

Br.=iINESS 

Boom    psychology,    counteracting    e819 

Briefs     n98.    n375.    n418.    n605 

Clouds   on    horizon    e2 

Conditions  show  improvement n^471 

Conference   report   on   business  cycle   and 

unemployment     e652 

Cotton    spindles    and    steel    output    show 

gain     n.375 

Cycles,   conference  reports  on    n64'.i 

Failures    nl88,   n284.   n374 

Failures    gain    in    week    n2.'i4 

Federal    Reserve    review     n.329 

State    of    el 

Survey    of    conditions     ninfi7 

Trend  shows  activity    n328 

Buswell.   A,  M..  on   fixation  of  atmospheric 
nitrogen   bv    activated-sludge   process.  . 
.  ,  ,  .  letter  843    see  also  487 
And    H     L,    Long,    on    microbiology    and 

theory   of    activated   sludge elOl, 

ell9,    e817,    •S35 
Butte  water  department,  see  Water  Supply, 
"Buyers'    strike"    in    construction    industry, 
to   avert    nPOO 


Cable,  transatlantic,   new.  to  be  laid n347 

Cable  net  used  to  clear  boulders  from  har- 
bor entrance    (C.  C.  Worsfo'd)    •657 

Cacapon    dam    under    F-rl=ral    control n898 

Cady.  H.  -R..   on  simplifi=d  pumping  station 

records    •966 

On    coal    consumption    recorder    used    at 

Phila.    water-works     ^1054 

Caetani.   Prince,   an  engineering  ambassador. elOl 
Cahokia  power  station,  see  Mississippi  River 
Cairo.  111.,   flood  conditions  and  land  filling. ^614 
Caissons,      spread-base.      in      Boston      bank 

foundation     •577 

Underpinning    by    means    of    divers    and 

compressed    air ^629 

Calaveras    Dam.    raised    with    dry    fill  '  and 

puddled    core     'll? 

Caldwell.  W.   G..   on  locating  skill  in  high- 
way  engineering    70 

California,    colonization    projects,    state-aid. 

achieve  success    221 

Highways,   see  Highways.  California. 

Truck  lo-d  Umits  reduced  by  law         .      1  n  fi 

Water   resources,   report    on    1096 

California    Tn=-'tiite   of   Technology  receives 

gift  of  S4.20o.onn   .- n3e6 

California    Municipalities.    League    of.    con- 
vention  topics    7.^J) 

California  Univ..  stadium  under  way. .  .  .  .  !n7Bfi 
t^alumet  harbor,    see  Chicago. 
Camden     N.   J.,   votes   for   commission    gov- 
ernment   n507 

Penn.    R.R.    elevates    tracks    nlog9 

CAJIPS  .\XD  CANT0N5IEXTS 

Camps   and   cantonments.  Army,   builders 

indicted    e51.    e99 

Am.    Soc    C.   E.   demands   early  trial   for  ■ 

accused  members nl32    "l  ^r-,    nl7fl 

Amer.      Ass'n      of      Engineers      directors 

condemn  suits  and  indictments.  .n4]2    n464 
Assoc.      Gen.     Contractors     urge      speedy 

trial     n22R 

Boston    en<nneers    request    speedy    trial !  inijio 
Construction  Division  men  resent  chirg-s 

^  T  T     c      t^d  .""";, "^^'5 

Seven    indicted     i,.<n 

Starrett.  W.   A.,  demurs  to  indictment!  !nB86 
Stewart  Construction   Co.    wins   point. ,  ,n508 
r.4NADA 

I  and    surveyors    meet    nSes 

New  grain  e'evator  at  Montreal !n935 

Railways,  news  of nS**! 

Post-war    difficulties    and    valuation"  of 
Grand  Trunk  (J.  p.  Nowcii)  .on 

Water  power  report   lor  1922    '.','.   303 

'Illustrated;   a.   abstracts:   e.  editorials;  n.  news 


Canadian  Engineering  Institute,  committee 
on  salaries   reports 592 

Canadian  Natl  Rys.  absorb  Grand  Trunk.. n331 
Consider  electrification   of  Ontario   line.  ,    n89 

Executives   named    ?iis 

Extension    program     nl099 

Headquarters  to   be  in  Montreal n321 

'    To    provide   own    insurance    n726 

Canadian   Pac.   Ry..   annual  statement    ..,.n637 
Cantilever     at     St.     John,     N.     B.,     suit 

against      n840 

Grain   elevator  at  West   St.  John,   N,  B., 

damaged  by  dust  explosion    n35 

Improvements  to   cost   $30,000,000 D850 

Canals.  Isthmian,  none  now e285 

Panama,  see  Panama. 

Cantonments,    see  Camps. 

Canton.  Ohio.  W.  &  L.  E.  Ey.  gravity 
freight    yard    •746 

Cape-to-Congo  railway  service 451 

Cappelen  memorial  bridge.  Minneapolis,  de- 
sign of  400-ft.  concrete  arch el45.   •148 

Car   dumper,    cable-operated    n^llOfl 

Carbondale.  111.,  successful  malaria-mos- 
quito   work    626 

Carbonic  acid  removal,  se  Water  Treatment. 

Cargo  btam  patent  Lenke.  valid nll45 

Carlton.    H..    on    sales    engineer letter    232 

Carpenter.  J.  S..  on  turbine  maker  installs 
hydraulic  laboratory    n*512 

Carquinez   Straits,   see   San  Francisco   Bay. 

Carr  case,  see  Lakewood  Engineering  Co. 

Carr  C.  M.  retires  as  pres.  J.  T.  Byerson 
&     Son      n*416 

Carroll.  E..  on  oxyacetylene  welding  outfits 
most  useful   of   Butte's   equipment 885 

Cars,  freight,  surplus,  etc.,  see  Freight  cars. 

Cartmell.  A.  B..  book  on  "Stores  and  Mate- 
rials  Control"    127 

Carver.  W..  on  clay  brick  interests  criticise 
tests     letter    1137 

Caster,  furniture,  makes  easy  use  of  panto- 
graph    (H.    D.    Hurley)     •I'iS 

Cast-iron    pipe,    see    Pipe. 

Castings,    steel,   bookings   of    nll07 

Gather.  W.  A.,  on  featuring  record  runs  in 
advertising    - n'i02.    nG43 

Catlett.  R.  H-.  on  treatment  conditions  in 
concrete   tests    letter  595 

Catskill  Aqueduct,  see  New  York  City. 
Water  Supply. 

Causeway,    six-mile,   to  cross  Tampa  Bay..  •106 

Caution   plate,    new.    for   motor    trucks,  ..  .n739 

Caution  plates  on  motor  trucks  aid  control 
(D.  C.  Fenner)    106 

Caving  of  mine  damages  bridge n376 

Cellar  door,  engineering  substitute  for  (G. 
P    Morse)   letter,  with  editorial  comment  •461 

"Celotex"      n730 

CEMENT 

Bags,    strong  paper   for    nl021 

"Cements.  Limes  and  Plasters."   (Eckel).    310 

Consumption   increases    nSlO 

Film,  new,  shows  making nll45 

Handling  and  loading  device,   new n41 

Output   and   shipments   higher   than   year 

ago      n^375 

Portland,   production  in  1922    e7 

Production    gains    nll06 

Prices    and    shipments     n772 

Production   breaks   record    nSll 

Production  gains   nll47 

Production  in   1922    nl44 

Puzzolan,    used   on    Federal-aid   road,,,.    387 
Sack    supersedes    barrel     as     unit.     Mar- 
quette Co n602.   el069 

Sack,     why     not     smaller? ....  e.')65.      (L. 
W.   Mahone   and  Pres.   of  Cement   Co.) 
letters  722 
Sack   unit,    two    companies  change   to.  .el069 
Sacks,  smaller    (R    D.   Goodrich) ..  .letter 
1098.   see  also   565 

Shipments   break    record    nl44 

-State   ownership    of   plant    e519 

Stocks,    production    and    shipments.  .  ,  .n^854 
Universa'.    I'v    >'3'r    instead    of    barrel.  .  .n808 

LTse  in  roadbuilding  increases    nlSS 

Winter  storage,  fi>r  road  construction,  cost 
of   (W.  S.  Anderson)    267 

Cement   gun,  inexpensive  and  effective  tun- 
nel   gun    (A.    Evans) ^758 

Grout   gun.   home-made,    stops  water   flow 

into   tunnel    (J.  L.  Digby)  . •IISO 

Lining    coal    bunkers    with    concrete    (C. 

M.     Daily)      •966 

Lining   a  power  ditch  while   in   service. .  ^345 
Used    for   thin    concrete   revetments,   Sac- 
ramento   River    1002 

Cement  Gun  Co..  Traylor  portable  compres- 
sor     n*327 

Central  Pacific  Ry..   see  Southern  Pacific. 

Centrifugal    process  pipe,    see  Pipe. 

Cliagnaud.  L.  J.,  new  honorary  member 
Am.  Soc.  C.   E nl33 

Cl-alm"rs  &  Williams.  Inc..  mounted  disc 
crusher      1146 

Chamber    of    Commerce.    U,    S.,    discusses 

transportation    .....' e565 

Meeting    e85S.    8S6 

Tackles   transportation    n409 

Chamberlin.  M.  E!.  on  some  legal  aspects 
of    land    surveying    1079 

Champaiim  and  Urliana.  111..  Imhoff  tanks 
and    sprinkling   filters   for ^152 

Champaign  Co..  111.,  roads,  see  Highways. 
Champaign    County. 

Chapman.  C.  M..  representative  of  D.  P. 
Robinson   on    technical   committees.  ..  .      c'r3 

Chapman.  S.  H..  on  relative  discha^-rc- 
through  plane  and  bell-mouth  res"rv  i- 
cutlets le*tpr   '177 

CJhattin.  W.  J .  on  corrosion  of  sprinklers 
....letter    1097.    see    also    869 

Ch-n^'cal  Wa-fare  S:>rvice  to  help 
piling  study   
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Chessington,   J.    B.,    on   permanence   antago- 
nistic to  progress    letter   177 

CHICAGO 

Calumet  harbor  approved    nl79 

Hittell,  J.  B..  reinstated' as  chief  engineer 

of    streets    n684 

Labor   contract,    new,    on   Landis    award 

basis     n610 

Lake    Michigan    low-level    suit    joined   by 

Michigan      nliSo 

MetropoUtan  district  to  be  discussed. ..  .n413 

Plan,  progress  on    (E.  S.  Taylor) 528 

Railway   terminal,   plans e435,    'ib'S 

Regional    planning   committee.  ..  .n764.    n898 
River   closing e609,    (R.   I.   Ran- 
dolph)   letter   721 
Sanitary  District,   811,500,000  budget.  .  .    n90 

$50,000    for    publicity    e566 

Sewers,    application    of    drop-down    curve 

(C,    D.   Hill )    '707 

Stadium,  public  building  on  Lake  front..  *388 

Terminal.    State    Street,    proposed '354 

Terminals    for    water-borne    traffic    (Ma). 

R.    W.    Putnam) letter    1098.    see 

also    609   and   906. 

Transit,  unit  system  recommended n975 

Water    waste     e858 

Zoning   ordinance   adopted n683,    •938 

Chic.  &  Northwestern,  appropriates  $7,000,- 
000   for  3,000    cars    nl79 

Chic,  Burlington  &  Quincy.  concrete  tunnel 

lining  poured  through   well  holes. ... '458 

Program    for    1923     nB86 

To  build   cut-off    n.-.n8 

Chic.  Milwaukee  &  St.  Paul  Ry..  handling 
precast    bridge    slabs    on    track    elevation 

(T.  H.  Stralc)    '455 

AnJ    Great    Northern    sue    against    auto 

stage    line    ...,..., nl059 

To   serve  Ford   plant    nfiSfi 

Chic,  Peoria  &  St.  Louis  Ry.  abandoned.  .n683 

Chicago  Pneumatic  Tool  Co.,  new  air  com- 
pressors     n*1022 

Chicago    River,    closing e609.     (R.    I. 

Randolph)    letter  731 

Chic,    Rock   Island   &   Pac,   monuments   to 

early   engineers    •121 

Automatic   train   control    nl059 

To   spend  $6,500,000    n848 

Chicago   Sanitary   District,    see  Chicago, 

Chicago,    St.    Paul.    Minneapolis    &    Omaha 
wipes  out  deficit n03S 

Chippawa,    see  Ontario. 

Chisholm.   Capt.   E.   N,.    on   hydrologio  mc- 
ord.    Mississippi    floods,    1S82-1922    ..,.«113 

Chloride  of  zinc,   see  Wood  Preservation. 

Chlorine,    see    Water    Treatment    and    Sew- 
age Treatment. 

Church,    S.    R,.    on    refined  tar   for   coating 
cast-iron'  pipe  and  fittings   293 

Chutes,  concrete,  see  Concreting. 

Cincinnati   Iron    &   Steel    bought   by    Ryer- 
son    n*643 

CITIES 

Akron,  Ohio,   paving  program   for  1923. n233 

Amer,     Sno.     for    Munic.    Improvements, 

convention  Nov.  12 d321.  nllOl 

Meeting   place   changed    nlloi 

Beaumont.    Tex.,    injunction    suit    against 
bond   issue  dismissed    n36.'j 

Bluefleld,   W.   Va..   five-7ear  construction 
plan n322 

Bonds: 

April    sales    show    gains    n903 

Construction  and  money-costs ell  10 

Detroit     sales     nl  70 

Sales.   May   and  June,   1923    nll07 

To  safeguard  bonds    e565 

$15,000  will  cost  Mt.  Pleasant.  Mich., 
$39,750    (C.    H,   Peterson ).,..  letter  364 

Building  codes,  practical  arrangement   (F. 
Burton)      388 

Camden,  N.  J.,  votes  for  commission  gov- 
ernment      no07 

Charters,   city  manager,  loose  leaf  digest 
of,   book  review    718 

Chicago      regional      planning      committee 
named     n764 

Civic  center  plan,  Pasadena,  approved.  .nll42 

Commission-manager   plan    in    effect,    As- 
toria.   Ore nl78 

Construction,   municipal,   and   money-costs 

elllO 

Death  rates  in  19  large  European  cities.  355 

Denver,    Colo,,    to    vote    again    on    water 
bonds     n386 

Economy      campaign,      CleveLind,      Ohio, 
threatenes  city  government's  working,  , 

e287,  n319 

Engineering     e3 

Engineers,   why  they  go  crazy 358 

Finance,    sounder    e520 

Garbage,   see   Garbage. 

Home  rule  gains    e774 

Malaria,    see   Malaria. 

Managers: 

M.inagcment    and   mnnagers .  .  .  .e287.    n3in 

Knoxville,    Tenn.,    adopts  plan    n637 

New   Jersey    cini 

Prospective,    course    for    nl059 

Pprmissive,    in    New   Jersey n,*»97 

Three    hundred    elOl 

Warrenton,   Ore,,   chooses  woman  man- 
ager    nfi37 

Michigan,    may   incorporate   as   port   dis- 
tricts     nB83 

Milwaukee,     'Wis,,     largo     public     works 
program     n84n 

Mosquito    work,   see  Malaria. 

Municipal    coal    and    wood   yard   legal   in 
Minnesota     118 

Municipal  leagues  and  the  engineer 588 

OffldaJs,     disquallflcatjon    from    holding 
public   ofHco    109U 


Oil    and    steam    engine    costs    for    small 

towns     199 

Planning: 

And  regional  planning,  Baltimore  con- 
ference    e818.  843.  n848 

And  zoning  in  old  communities  (G.  H. 
Herrold)    789 

Automobile  control,  city  planning  and 
traffic  regulation    (H.  S.  Swan) '351 

Chicago,  metropolitan  district  to  be 
discussed     n413 

Chicago,  progress  on  plan  (E.  S.  Tay- 
lor)         538 

Chicago    regional    planning    committee. n898 

Conference,   to  meet   in    Baltimore.  .  .  .n63S 

Indiana  city  planning  engineers  confer.n308 

New  York  and  environs,  experts  ap- 
pointed     n409 

Progress   in    two    pamphlets    on 719 

Regional  planning,  Chicago  committee,  n898 

St,    Paul.    Minn,,    projects    slow n975 

Two    books   on    503 

Snow  removal  costs  cut  by  steam  shovel 

(C,   C.  Kilby)     '2(ii 

St.    Louis    votes    $87,372,000    bonds    for 

improvements     n373 

Streets: 

Arcades    to    relieve    traffic.    New    York 

(A.    S.    Tuttle)     •710 

Automobile  control,  city  planning  and 
traffic  regulation   (H.  S.  Swan)    ....  •SSI 

Backfilling    reforms     e867 

Elevated  sidewalks  suggested  for  New 
York    (M.    Hirsehthal) letter    ^974 

Intersections  mapped  out  by  means  of 
contours  (Maj.  F.  S.  Besson) ^255 

Pavement,  costs  of  resurfacing  assess- 
ment   of     623 

Pavements,  and  zoning,  topics  at  Cali- 
fornia convention    739 

Pavements,  crowns,  methods  for  de- 
termining  (Maj.  F.  S,  Besson)    ....•637 

Pavements,  expansion  joints  and  ce- 
mented beds  for  granite  blocks  (W. 
J.    Healey)     letter   760 

Pavements  threatened  by  truck  over- 
loads         832 

Pavements,  wood  block,  additions  to 
specifications     753 

Pavement  wear  and  repair,  ten-year 
test  (R.  A.  MacGregor)    587 

Resurfacing  plan  recommended  by  In- 
dianapolis   Chamber   of   Commerce.  .n375 

Signs,  bracket  type  installed.   Portland. 

Ore •oeg 

Subsurface   use  controlled  by   city    (C. 

U.    Powell)     "743 

Traffic,    accidents  decreased  at   crossing 

where   traffic  circle  was  used 164 

Traffic,    camouflaging    obstructions,  ,  ,  ,e946 

Traffic   congestion    e661 

Traffic    congestion.     New     York,    seven 

bronze    towers    to    relieve    n*136 

Traffic  control  work  ahead    el070 

Traffic,   engineers    and    traffic   problem, ,el45 
Traffic,     improvement     in     Manhattan, 

New   York,   plan   for    801 

Traffic.  Paris  plans  moving  under- 
ground   sidewalk     927 

Traffic  regulation  (E,  P,  Goodrich)  ....      30 
Traffic,    speeding  up  at  street  intersec- 
tions   (H,  S.  Swan)    e377,    ^400 

Traffic,    wider    streets    planned    in    St. 

Louis  to  relieve  congestion •1126 

Surveys,   geodetic  control   for      1096 

Tacoma.  Wash.,  sued  by  B.  H.  Petley  for 

engineer's     position     n895 

Transit    activity e331 

Unit  system  recommended  for  Chicago, n975 

Tjphoid  honor  roll  for  1932 e566,   593 

Zoning: 

Adopted  by  110  cities    298 

And    pavements,    topics    at    California 

convention      739 

Chicago    adopts    ordinance    for    entire 

city    •958 

Chicago,   ordinance  adopted n683 

Dallas,    Tex,,    restriction   invalid n804 

New  York  City,  amendment  of  regula- 
tions  sustained    n554 

"Studies  on  Building  Height  Limita- 
tions in  Large  Cities"    502 

Two     pamphlets    on     719 

Civil     Engineer,     on     some     "engineers'*     I 

have    known     c693.    701 

Civil    Service   examinations    nl063 

Civil    service.    U.    S..    opportunities    for   en- 
gineers         633 

Clamshell    buckets,    review    of    1922 nl38 

Clark,  r    E  ,    "Treatise  on  the  L.nw  of  Sur- 
veying and  Boundaries"    314 

Clarke,  E.  M,,  on  engineering,  salesmanship 

and    personality    letter  86 

Clcvcl.ind,   H.  B.,  on  engineering  and  public 

health    letter  802,  see  also  494 

Cleveland,  Ohio,  Director  of  Public  Utilities 

Roberts    resigns    e387,   n319 

New  pumping  equipment    n941 

Retrenchment    campaign,    mayor's,    med- 
dles   with    water    department ....  e287,    319 
Cleveland    Union    Terminals    Co.    to    issue 

bonds     nl09» 

Cloudburst   flood   at   Hot   Springs,    Ark,    (J 
R,  Fordyce)    '922.    e945 

COAL 

American  conveyors  used  by  Japanese.  .n*371 
And     wood     yard,     municipal,     legal     in 

MInncaot.T     118 

Bunkers  lined  wilh  concrete  (C.  M.  Daily)  ^966 

Commission,    Aripropriation    for    n464 

Hampered   hy   Congressional   inactivitv, n367 

Preliminary  report    elOl.  135 

Consumption     recorder     \iped     at     Phlla. 

waterworks    (IL   R.  Cady)    •1054 

■Views  Uiking  form    n411 

Handling    of    traffic    shows    railro.id    de- 
ficiencies      nl'J'O 

•Illustrated;  a.  abstracts:  e,  effllorlals:  n,  newe 


Mine  subsidence  damages  concrete  girder 

bridge    (G.  P.   Burch) ^1046 

Miners'    agreement    with   operators ei91 

Overdevelopment  basic  evil,  says  re- 
port      elOl.    nl35 

Powdered,   bulletin   on    933 

Storage.    Committee   on    n938 

Survey,  Engineering  Council  board  would 

make   survey    n599 

Powers,    made   portable  by  rollers *676 

Wage  Conference  adjourns  to  New  York.    n88 

Coast    and    Geodetic    Survey,    new    pubUca- 
tions    501 

Cochrane,    Ont.,    typhoid    outbreak    714 

Code    of    ethics,    see    Ethics. 

Codes,  building,  see  Building  Codes. 

Cofferdam   crib,    large,    sinking   of    '170 

Coffey,  J,  A,  Engineering  Corp,,  "Long  Life 
Fibre    Flooring"     n^515 

Coffin  Foundation  medal  awarded  to  South- 
ern Cal.   Edison  Co nl050 

Colaco,      J,       A..       on       Diesel-engine-driven 
pumps  inigate  50,000   acres  in  India.  . .   702 

Cold-weather   concreting,   see   Concreting. 

"Cold    weather    fight    and    warm     weather 
sedative":  a  scenario   (L.  I.  Tribus) .  .  .  .    881 

Colleges,  see  Education. 

Collins,    W.    D,,    on    hardness    of    American 
water    supplies    all28 

COLORADO 

Colorado  and  Arizona  fail  to  ratify  Colo- 
rado   River  pact    n508 

Conservancy    law    upheld    n463 

Highways,  see  Highways,  Colorado. 

License,    bill    to    abolish   is    withdrawn.  .n507 

Mapping,    $50,000    for.    instead    of   $35.- 

000   n462 

State  signs  Colorado  River  pact n686 

Transmountain  diversion  of  water  (R. 
Follansbee)     ^123 

COLORADO   RIVER 

Arizona  and  Colorado  fail  to  ratify  pact.n508 
Colorado-Nebraska  water  treaty  signed .  .1091 
Compact,  failure  to  ratify  holds  up  power    • 

projects     n600 

Pact    signed    by    Colorado     n686 

Power,  G»rand  project  on  Diamond  Creek, 

cabinet    defers    action    n804 

Diamond    Creek    project,    J.    B.    Girand's 

permit    extended     n507 

Interstate  co-operation  in  development  and 

flood   protection    e520.   n554 

Power,    action   postponed   n766 

Surveys    to    be     completed    by    Interior 

Dept,    engineers     n735 

Transmountain  diversion  of  water  (R. 
Follansbee)     '123 

Colorado  River.  Tex.,  bridge  lengthened  after 
caving  nf  bank  in  flood   (B.  H.  Faber)  .  .  •703 

Colorado  Soc  of  Engineer  for  Moffat  Tunnel 
Wants    local   engineer   for  Moffat   Tunnel 
board    n685 

Colors,  see  Paints. 

Columbia    River   Basin    project,    field    work 
to   be   begun    n805 

Columbia  River,   drainage  project  adjoining 
Portland,   Ore.    (W.   P.   Hardesty) ^395 

Columbia    Slough,    converting    into    sewage 
outlet    ( W.   P.    Hardesty)     '397 

Columbia  Univ.  halts  building  program.  .  .  .n854 

Columbus.    Ohio,    paving   program    n895 

Water    softening,    results    and    studies ...  •671 

Columbus.  Tex.,  see  Coloi'ado  River,  Tex. 

Columns,    heavy    granite,    set    by   means    of 

platform  on  rollers   •548 

Timber,    long,   tested 1117 

Commerce  Chamber,  see  Chamber  of  Com- 
merce. 

Commerce  Dept,.  see  Dept.  of  Commerce. 

Committee,   Joint,    see   Concrete. 

COSIFRESSED  AIR 

Compressor,  portable,  on  Ford  truck  . .  .n*515 

Portable,    for  road  building,   etc n*561 

And  pneumatic  tools    new  types,  etc.  .nl40 
New.  directly  connected  to  motors.  .n^l033 

'Geophone    used    in    locating    leaks 172 

Pipe  frame  for  compressor  serves  as  air 
receiver    n*327 

Reheated  compressed  air  to  drive  excavat- 
ing   machiner.v     ^549 

Used,   with  drivers,   in  underpinning. ...  •OSg 

CONCRETE 

Aggregate: 

Light-weight,  Haydite.   tests  of    (H.   V. 
Mathews),    (B.  S,   Myers) ..  .387,    •1089 
Concrete  protects  against  aerial  bombs.  .    706 
Costs,     current,    of    Reclamation    Service 

concrete    ^i5« 

Curing  tested  by  Baireau  of  Ro.ids "sVa 

Design    and    construction,    new   ideas.  .  .  .a3lD 

Design,  checking  tests  being  made "f^S 

Doubts    about     el9- 

Flat-slab  designs  for  two  railway  elevated^^^ 

stations    (M.    Hirsehthal)     'SaS 

Handling    concrete    in    dump    buckets    on 

Illinois    Central    job    '456 

Joint  Committee   report,   criticisms  of — a 

rfisumd     33 

Laitance  at  Joint  causes  failure  of  con- 
crete arch  rib •355,  (E,  God- 
frey) letter  460,  (J,  C,  Rathbun) 
ietter  682  „„ 

Materials,   high-grade,   urged    n37» 

Mixers  and  mixing,  see  Concreting. 

Progress    in     vT 

Reinforced: 

"Concrete-Steel  Construction — Part  I, 
Buildings"  (Eddy  and  Turner),  re- 
view   by    a.    Paaswell) 312, 

(C,  A,   P.  Turner!    letter  'TIS 
Cost  in  Germany  shown  by  gr.iph   (A. 
Escher)     letter    •B»o 
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Design,  elementary,  book  review   . . . .   9J0 
Flat-slab  dcsiens  for  two  elevated  rail- 
way  slaliona    (M.   HirschthaU     ....'.ibS 
Scaffold  hold  loiiK  reinforcing  bars   (G. 

W.    McAlpin)     ..'680 

Shrinkage  and  temperature  changes  (E. 

H.    Harder)     '861 

Steel   reinforcement  and  building  prod- 

ucts  in  1933    n-i'*i 

Torsional  strength,  tests »» / 

Beport,   by   Dutch   engineer    nloe.i 

Rock  borers,   see  Rock. 

Band     inundation   methods   of    measuring 

(d.  A.  Smith  and  W.  A.  Slater) a3la 

Tests,   treatment    conditions    (R.    H.   Cat- 

lett)     ■ letter    SOo 

Strength   of   Ijgbt-weight   aggregate  de- 
termined by   test  of   two  beams    (B.     

S.    Myers)     *1089 

^rsional    strength    of     rectangular    sec- 
tions     933 

Waterproofing    compounds,    integral    and 
strength  of  concrete  (D.  A.  Abrams) .  . 

letter  408 
Concrete  arches,   see  Arches. 
Concrete  bridges,   see  Bridges.  Concrete. 
CoiiiiTtc  Iniililings.   see  Buildings. 
rnnir-'i-'    iliin^     see    Dams. 
CnjHt.i'     ihini.'^    see    Irrigation. 
Cull,  r,  ii'  iiithua.vs.  see  Highwa.vs.  Concrete. 
CoM.itlc    Institute,    see   Amer.   Concrete   In- 
etitute. 

Concrete  Mixer  Assn..  election    nl86 

Concrete    Mixing    and    Conveying    Co.    sues 

Ulen  Contracting  Corp n416 

Concrete  pipe,   see   Pipe. 

Concrete    Pipe    Assn.,    see    Amer.    Concrete 

Pipe   Assn. 
Concrete    poles,    see   Poles. 

Concrete  ships.    Government,  status  of, ...      33 
Concrete  tanks,  see  Tanks. 
Concrete     waterproofing,     plank     protection 
lor     •498 

CONCRETING 

Bucket,  home-made  OG.  W.  McAlpin). ...'SIB 
Chuting  equipment,  development  in  1933  n39 
Cold-weather,   plant   designed   for    (R.   P. 

Wallis)     '991 

Floors,    metal,    lor   a   flat-slab   floor    (D. 

Patch)     •396 

Forms,    fires    in    lormwork    In    concrete 

buildings      1084- 

Forms,  steel,  for  roads,  strengthened  .  .  .  d9.^ 
Formwork  for  theater  damaged  in  Phila. 

fire    nl099 

Leakage  seams  in  small  dam.  concreting.  1131 
Making  precast  flumes.  Klamath  irrigation 

project  (E.  C.  Eoppen) el92,  ^194 

Mixers   and  mixing; 

American    mixers    for    South    African 

dam     n^2Sl 

Better   eauipment    and    parts   service.  .nl38 
Central    plant    for    widening    macadam 
road    with    3-lt.    shoulders     (L.    A. 

Reindollar)    85 

Chute  mechanism,   new    n^l065 

Concrete  poles,  new  machine  for  casting 

in  place   n^739 

Developments     n93 

Mixer  on   flanged  wheels  for  railroad 

use    n*644 

Mixers,  rubber-tired    n*95 

New    %  -bag  tilting  mixer n644 

Proper  care  of  mixer   n688 

Shipments    abroad     n329 

Standardization  of  mixers  discussed.  .nll04 

Tilting  mixer,   small    •689 

Trailer,  rubber-tired,  for  mixer.  .  .  .n*3Sl 
Placing,  pneumatic,  infringement  claimed. n416 
Tunnel      lining     poured      through      well 

holes    •458 

Conference  on  City  Planning,  see  Cities. 
Congressional  committee  on   reforestation.  .  1135 

Connecticut,  river  sanitation  districts e386 

Water  conservation  measure  advised n376 

Water   pollution    control    ell09 

Bill    vetoed     nll43 

Conover.  R.,  on  computation  of  areas  mech- 
anically  •758 

Consolidation  of  railway  systems,  see  Rail- 
ways. 

CONSTRUCTION 

Abuses  of  over  ordering   oS17 

Activity     e6 

Amer.  Construction  Council's  suggestions. 

e905.  n935 
Analysis    and    forecast    to    stabilize    in- 

dustry    nl018 

Barometer      Constructions      News.      page 

371.   387.   303,    .■533.   349.   363 
Brick  makei'S  sec  no  sign  of  slump ....  n983 

Building    congresses    e985,    n977 

Building  tips,   one  week's   n564 

Building     to    be    taught    by    Yale    and 

Union     nl099 

Buyers'  strike,"  to  avert   n900 

Columbia  Univ.  halts  program n854 

Conference,  Am.  Soc.  C.  E.  pledges  sup- 
port      n803 

Hoover  wants   program   before   calling 

conference nS13 

Cost  curves,  how  to  develop  (O.  S.  Wil- 
bur)      •294,     (P.    W.    Dalrymple) 

letter  553 
Costs : 

High — cause,    etc n*516 

High,    check    planned   by    New   York 

building  interests    nSlO 

Index  number •43.  44    333    418 

645,    e773,  '810.  ■in','3 

Ten-year  resume   n'43 

Equipment: 

Advertising  record  runs 559,  602 

643.  694.  729.    769,   852,   900.'  081 


Better  equipment  and  repair  parts  serv- 

i^.e      nl86,    n329,   n334,    n37'' 

Development   in    1923    ®^".>o2 

Distributors    meet     °Sok 

Equipment  problem,   the   ••.••••••••.,■ 

Exports nl38.   n325    nol3     n688. 

n771,  n853,  nll04.  nll45 

Lubrication     ; :  •  vi.' '  V,*^^** 

Maintenance,    good    paint    and    (B.    o.  _ 

Neglected   (C.  E.Bement)    n513 

Orders,   duplication,    how  can  we   stop 

e735.    e773,    letters   846.    893.    1013 

Over-ordering    abuses    •  •  -^Siy 

Rental    and   depreciation    record  cards.  •(94 

Standards    to    be    developed n4b8 

Waste,   "contractors'   graveyards"    .  .  .  .no60 

Foreign    projects,    important n383.  "n37o 

Hoover   letter  to  Pres.  Harding 

e519.  563.  n765 
If    Government    postpones    letting     con- 
tracts     "*§S? 

Indiana  building  council  law    nb31 

Indicting    a    whole   industry    e99 

Industry,  state  of   «3 

Inflation  in  industry,  plan  to  curb 

n642,   e693 

In   1933  and  outlook  lor  1933 n233 

Jurisdictional    Board    stands     liim    n9S4 

Labor,     shortage     and     relief — apprentice 
question,    etc.    (F.    L.    Glynn    and    D. 

K.  Boyd)    63.  eC95 

Large,  private  and  public,  value  of.  . .  .n*605 
March  contracts  heaviest  on  record ....  n644 
Materials : 

Checking    duplicate    orders    e773 

Development  in   193'v    e7.    3S 

"Elasticity  and  Strength  of  Materials 
Used  in  Engineering  Construction. 
Section  I"  (C.  A.  P.  Turner),  review 

by    G,    Paaswell    313,     (C.    A. 

P.   Turner)    letter   *715 
"Elasticity  and  Strength  of  Materials." 

book    review 1094 

Haulage    equipment    - "30 

High  prices  react  on  finished  producls.n56'^ 
"Mechanical   Handling   and   Storing    of 

Materials" 502 

Prices.    Spring,    since    1913 n43 

Prices     today     compared     with     other 

times    nl89 

Prices,    wholesale,    for   April    1923.  .n*1106 
Production    and    stocks.  ..  .n96.    n282. 

n470,    n*690.   n^854.    nl066 
"Stores    and    Materials    Control,"   book 

review    l-.;7 

Overexpansion.    how  to   avaid. , ,  ,e906,    n935 

Permits    and   contracts   in    1932 nlS9 

Pictorial    review    of    1922   work '17 

Progress  in  a  new  phase e."i3 

Quantity  survey  system  in  bidding e377 

Road  work  and  construction  congestion.  e!t.S7 
"Structural     Members     and    Connections," 

book    review    . . .  .  ^ 1095 

To  smooth  out  the  curves.  .  .  .e519.  562.  n7(i(i 

Volume    forecast,    figures   for    n383 

Volume    index    number n^l3      44. 

233.  418,  645.  e773,  810.  1033 
Construction    Division    men.    U.    S.    Army. 

resent   fraud   charges    n412.    n464 

Continental   Jewell   Filtration    Co..    receiver 
for    n082 

C0NTR.4CT0RS    (see  also   Asso.  Gen.   Con- 
tractors: see  also  Contracts) 

Galveston  causeway  contractor  liable  for 

extra  costs n806 

•^Graveyards"     n560 

Liable  for  delay  of  penalty  clause  work.n735 
Nav.v.  relief  bill,  special  rule  asked.  .  .n331 
Pay  office  and  toolhouse  on  wagon  trucks 

(B.   S,    Bascome)     •357 

War,    insurance    money    due    n725 

CONTRACTS,    see   also    Contractors 

April,   average  weekly  value  59%  higher 

than  1922    nSlO 

Arbitration   in  contract  practice 

el030.    (P.  H.   Hoge.  Jr..)    letter  1136 
Bids; 

Quantity    survey    system     e377 

Unbalanced  by  false  statements  of 
quantities   (C.  L.  Bogert)    998 

w"".  J-  •  •  •  V--  •  ••■C 383.    n563 

Wanted   on   big    jobs nl43.   233 

283,    330,    374.    n516,    n605     904 

»,-§i*-  ^**'  ^"23   1067.  1108.  1148 
Building,    biddmg    prices    should    be    an- 
nounced  when    award   is  made    (C     S 

Howell)     . letter    636 

Engineering,  how  to  better fiifi 

February,  heavier  than  1922    ', '.  ',n418 

Highway,  see  Highways.  Contracts, 

Increase  in  1922,  36  7„  over  1931  n44 

Januar,v  higher  bv  16%  '    n'^S" 

Large nl42,    189.   '234,'  '283    "'  " 

330,    374,    517,    606,    003.   944,    1023, 
T  ,  „  10<>7.    1108,    1148 

Large,     value,     May-June,     1923 — .  . — Con- 
struction  News   page   349 
Louisville  sewer  contracts  and  arbitration 

(P.    H.    Hoge.    Jr. ) 

letter  1136.  see 'also '  el030 

March  heaviest   on   record    n644 

Overhaul    specification,    new    'n937 

Prices  on  some  large  Feb.  contracts.  .  .n418 
Quantity  survey  system  in  bidding. .        e377 

Standard     alOOS 

Week  in  March  same  as  in  1922 .' ." .' ,' ." ,' ,'  .ji563 

Conveyor,    port.ible.    price   out    !n514 

l-ooke.  M.  L..  on  an  engineering  employment 

service 830 

Cooper.  G.  W..  on  duplication "o'f 'orders' ! ! 

^°"^^:    '^•J':j    *"    •'ev'^lop  Cotter   side    on 

n736 


White    River 


•Illustrated;  a,  abst-^cfs;  e,  cdUorials:  n.  news 


Co-operative    engineering    coiu'ses     (R.    L. 
Sackett)      ;, 1050 

Copper  recovered  from  New  York  haibor. .  .n376 

Copper  BiUphato   keeps  down  Naias  Gracil- 
lima     500 

Core  Joint  Concrete  Pipe  Co..    flexible  rub- 
ber joint   for  concrete  pipe    n^902 

Cornell  Soc.  of  Engineers  to  hold  reunion.  .    n35 

Corrosion,    study   ol    Bureau   of    Mines   and 
Bureau  of  Standards  co-operate    n507 

Corrosion  and  ice  action  destroy  old  stand- 
pipe     •1135 

Cosine   formula,    slide  rule  solution    (J.    R. 
Jahn) •759,    (D.  L.  Bissell)    "970 

Cost  curves  for  building  estimates,   how  to 

develop     (O.    6.     Wilbur) •294.     (F. 

W.    Dalrymple)    letter   553 

Cotton    Belt    Ry.    to    spend    $3.750,000 341 

Cotter  site  on  White  River  to  be  developed 
by  H.  L.  Cooper n726 

Cotton    spindles     and     steel     output     more 
active    n375 

Council  of  Natl.  Defense,  see  National  De- 
fense Council. 

County  and  township  government  In  U.  S.. 
book    review    718 

Cowper.   J.   W.,   new  president  Assoc.   Gen. 

Contractors     n^226 

On   duplication    of    orders.  . .  .letter    846, 
see  also  735 

Coykendall.   C.    C.    on   progressive  highway 
construction — Iowa    practice    155 

Coyle.    D.    C.    on    initial    failure  and  .auto- 
matic   relief    of    stress    631 

Craftsmanship,  renaissance  of e695, 

see  alsO'  62 

Crandall.  L..  on  seepage  losses  from  Mackay 
reservoir     745 

CRANES 

Locomotive: 

Better  equipment  and  repair  parts  serv- 
ice      nl86 

Capacity      increased      by      lightweight 

bucket    n^853 

Equipment  and  repair  parts  service.  .  .nl38 

New  trench-digging  attachment n^373 

Trench    hoe    attachment     n^281 

Luffing-boom,     large,     flexible    propelling 

rear    ^1004 

Runways  design  good  practice    (R.  Flem- 
ing)      •918 

Traveling,    has    turntable    to    swing    lo- 
comotives      ^250 

Crawler  dredge,  see  Dredges. 
Crawshaw,   J.   E.,    see   Howell.   S.   P. 

Credit,   taking   all    e608 

Cresson,    B.    F..   Jr..    memorial    meetfng.  .  .  .n410 
Cresoting.    see    Wood    Preservation. 
Crossings,  grade,  see  Railways.  Grade  Cross- 
ings. 
Crushers,   see  Bock. 

CULVERTS 

Concrete  pipe.   7-ft.,   laid  on  N.  Y.  Cen- 
tral     •4.ifi 

Corrugated   metal    a54."t 

Corrugated     pipe     tested     n*941 

Date    tags    on    corrugated    culverts    ...n^641 
Filling   over,   novel    use   of  steam   shovel 

(G.    W.    McAlpin)     366 

Headwalls   for  pipe   culverts    (H.    See) . .  •624 
Pipe: 

New.  has  great  crushing  strength .  .  .  .  nl022 

Shipped  by  parcel  post    n*684 

Special    footing   for    (P.   L.    Fetherston)  .  •357 
Tile  reinforced  encased  (P.  L.  Fetherston) •264 
Cunningham.   Prof.  W.  J.,    "American   Rail- 
roads:   Government    Control    and    Recon- 
struction   Policies"      314 

Curbs  for  concrete  roads   (C.  Gayler) .  .letter  176 
Curtis  Bay.   Baltimore.  Md..   pollution    com- 
mittee  to   study    n366 

Curves,  cost,  for  building  estimates,  how  to 
develop     (O     .G.    Wilbur)  ....  ^394.     .(F. 
W.    Dalrymple)    letter   553 
Cut   and   fill,    see  Excavation. 
Cutter,   auxiliary,  increases  range  of   trench 

widths    n^l41 

Cypress  200  centuries  old  dug  up  in  Wash- 

„  ington     315 

Czechoslovakia  issues  information  service.  1096 


Daily,  C.  M.,  on  a  departtffe  in  water-works 

intakes *8S4 

On  lining   coal   bunkers   with    concrete.  .  *966 

Dallas.  Tex..  Medical  Arts  Bldg..  concrete 
frame  and  exterior  for'  high  tower  build- 
ing   (W.    J.    Knight) 'eiO 

Votes    lor    improvements     n733 

Water    supply,    second    pm-iflcation    plant 

„      .  •1042 

Zoning    restrictions    invalTd n804 

Dalrymple.  P.  W.,  on  another  method  for 
deriving  cost  curves ....  letter  553,  see 
also  •294. 

DAMS 

Arch  dam  measurements    (L.  Jorgensen) 

letter  131. 

Arch,  investigatore  meet  in  San  Francisco 

Bolivia,  building  a  dam  in  (R.  A.'Bennittj '526 
Buildina-    gravel    retaining    dam    by    1rae- 

line  (C.  H.  Eiffert)    »936 

Calaveras,  raised  with  dry  fill  and  puddled 

core     *117 

Concrete.       materials       transported       by 

burros    (L.    H.   Dieterich)    •679 

Concreting  leakage  seams  in  small  dam .  .  1131 
Construction,    moving   river   sand  by   hy- 

dranlic  elevator  (R.  F.  Mundorff) .  ."•1131 
Deer  Flat,  see  Deer  Plat. 
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Don  Pedro,    completed    nl06'J' 

Earth,    built   by    flooding-  dry    fill    (A.    S 

Fn-)     •1H« 

Earth,  percolation  throug^h  and  hydraulic 

pressure  under  (A.  L.  Fellows)    •30!> 

Failures    of    two    small    dams     788 

Height;    much    ado    about    nothing — and 
dams    <E.    C.    Jansen)  ...  .letter,    witl? 
editorial  comment,  l.'U. 
O'Shaughnessy.    see    0'Shaup"hnessy. 
Santa   Chiara   di   Ula,   see   below.   Dams, 

Tireo. 
See    pag-e    losses    from    Mackay    reservoir 
(L.    Crandall)      ....745     (J.     Jacobs) 
letter  934. 
Tirso,    record   heig-ht   multiple   arch   dam. 

Italy    (I.  Gutmann)    e817,   'SSO 

Danforth,  G.  C.  on  disastrous  Maine  floods      0 

due  to  hea^"y  snow  storage *891 

Daniels.  W.  M.,   to  teach   transportation   at 

Yale    n*936 

Danielson,  F.  D..  on  tractor-operated  dredgre 

pump   cleans   drainag^e   ditch •1130 

Davis.    A.   P.,    lorced   out    as    Reclamation 

director     nl099.    elllO 

Am.    Soc.  C.  E.   a<'ts   on   ousting nll38 

Removal  part  of  general  upheaval  .  .  .  .nll39 
Davis,  D.  W.,  new  Asst.  .Sec.  of  Interior  ,  .n554 
Davis.   H.  K.,   on   preparing-  dusty   subgrade 

for     concrete      84 

Davy.    C.    W.,    on    ironwood    long    lived    in 

China.  .  .  .letter  87 
Dean..    A.    W.,    on   co-operation   in  highway 

construction *82 

Death  rates  in  19  large  European  cities.  .  .    355 
Debt   owed   by   Great    Britain   to   U.    S.,    re- 
funding:       e285 

Deer  Flat  dam.  beaching  slopes  on  embank- 
ment   of    reservoir '111? 

Defense  Council,  see  National  Defense  Council. 
De    Laval    Steam    Turbine    Co..    pumps    for 

Cleveland.   Ohio    n941 

Delaware  highways,  see  Highways.  Delaware 
Delaware  &  Hudson,  centennial  n726.  e7;j4.  n763 

Engineering  in  early  days '840 

Tentative    valuation     n723 

Del..    Lackawanna    &    Western,    see    Lacka- 
wanna. 
Delaware  River,  power.   Gov.  Pinchot   signs 

bill   for  board    n975 

Tri-state  development  prnpo.qed  ..n27.^.  n508 
Delaware    River    bridgp,    see    Phila. -Camden 

bridge. 
Delhi.   India,  planning  new  water  supply..    841 
Delta    Barrage.    Esrypt.    recorder    tells    water 
level    by   telephone    (Maj.    R.    Johnstone- 
Taylor)      .  .  . ._ *360 

Demolition    risks    e607.    nfl3S 

Denver.  Colo.,  bond  issue  of  Sffi. 500.000    .  .nn37 

Engineering    library    dedicated     n766 

To  vote  again  on  water  bonds    n36H 

Denver    &    Rio    Grande    Western    to     spend 

812.000.000      n723 

Department    of    Commerce    to    help     study 

lumber   industry    n324 

To  report  special   stud.v  of  labor    n852 

Departments,    see    Governments. 

Depreciation  and  rate  making,  book  reviews  710 

Des  Quinze,  see  Quebec. 

Detouring,    cost   of    el069.    '1088 

DETROIT 

Belle  L-"le  Bridge,  see  Bridges,  Belle  Isle. 

Bonds  sold    nl79 

Caty  votes  S17.000.000    for  power,    light 

and    railw.<.y,s     n725 

Filtration    plant,    world's    largest    (T.    A. 

Leisen)      *860 

Grand    Trunk    Ry.    agrees    with    city    on 

grade    separation     nl81 

M.iy   incorporate   as  port  district    n683 

Motor  maintenance'  in   water-works    ....    625 

Traffic.  D.  L.  Turner  to  study    nl36 

Water   supply: 

Accidents  to   employees    750 

Flushing     mains     anticipated     filtered 

water      713 

L,aying  48-in.  m,ain 'SSI 

Metered    rates    for    719 

Pamphlet  on    109« 

Pitometer    survey    of    waste     583 

Valve       opener,        electrically-operated 
•969 

Diamond  Creek,  see  Colorado  River. 

Dickie.   W.   S..   Clay  Mfg.  Co..   new   culvert 
pine     nl022 

Dickinson.  H.  W.,  guest  at  Loree  luncheon  n804 

Diesel-engine-drivcn    pumps    irrigate    50.000 
acres  In   India    (J.   A.   Colaro)    702 

Dietcrich.    L.     H..     on    materials     for    dam 
transported    by    burros     '679 

Dighy.  J.  L,.  on  home-made  grout  gun  stops 
water  flow  into  tunnel    '1130 

Dillman.    G.   C.    on    concrete   read   mainten- 
ance   methods    and    tools    e735,    736 

Direct   Oxidation  Disposal   Corp.,   see   Potts, 
Clyde    M. 

Dirigible  balloons,  see  Aeronsntics. 

Disc    crusher,    mounted    1146 

Discharge,  see  H,vdraulic8. 

Ditches,    pee  Drainage 

Ditching   car.   home-made    'lOSZ 

Divers,    see  Caisflons. 

"Dobe.    Chief   Draftsman,"    exposed    by    A. 
A.    E BM 

Dock,  floating,  new.  at  Southampton,  Eng.  rRfiS 

Dodge.    Ren.    G.    M.,    monument   to •121 

Domestic  Engine  &  Pump  Co.  new  erasollne 

hoists     n'llOS 

Portable    triplex   pump,    for   road   builderH 

•114fi 

Dominion    Land    Surveyors'    Ass'n.    Canad.i, 
meets     jl3RS 

Don   Pedro   dam   completed    nlOfl'2 

Donaghev.    J     T.    on    state    road    mainten- 
ance t'  rough  county  organlBatlons.  .e521.  .'>34 


Donaldson.  W..  on  aeration  experiments  for 
removal   of   carbonic   acid    *  874 

Doors  and  window  sashes,  variety  to  be 
reduced     n415 

Douglas  fir.  see  Fir. 

DRAFTING 

Bishop's   "Structural   Drafting"    revised.  .    127 
"Chief  Draftsman  Dobe.'*   exposed  by  A. 

„  A.     E 583 

Blueprint   dryer,   new    n*417 

Guide    for    lettering    drawings.  ..  .n*'7'71 
(L.   B.  Tuekerman)    letter  843.    (E.  C. 
Wood!    letter  1098 
Pantograph  roller  made   from  caster    (H. 

D.    Hurley)     •175 

Two     devices     ^175 

Tracing  paper,  new   n644 

Dragline,  digs  trench  23M:    feet  deep    .  .  .  .n'901 
Used  successfully  in  power  canal  deepen- 
ing  •267 

Used   to  build   gravel   retaining   dam    (C 

H.    Eiffert)     ^926 

Drag,  see  Highways.  Drags. 

DR.\IN.\r.E.   see  also   Land   Reclamation. 

Contractors    approve     standard    speciflca- 

^  tion     n35 

Diagram  for  capacity  of  trapezoidal  chan- 
nels of  1   to   1  slope  in  inch-acres  per 

24  hours    (G.  A.  MiCubbin)     ^552 

Ditches,     open,     diagram     for     designing 

with  1:1  side  slopes   iF.  T.  Mewes)    ..•173 
Ditch  power,  lined  while  in  service    ....  *3ib 

Indiana  makes   state   survey    660 

Mine',   see  Sewage  Treatment,    also  Water 

Supply. 
Project  on  Columbia  River  adjoining  Port- 
land. Ore.    (W.  P.  Hardesty)    •395 

Record    of    walking   dredgework    in    delta 

land    (A.  S.   F'ry) e5G7,    '579.    (H. 

T.  Gracely  and  others)   letters  934. 
Tile,  concrete,  tar  impregnation  for    ....   828 
Tractor-operated      dredge      pump      cleans 
drainage  ditch    (F.    D.   Danielson) ...  •1130 
Drawbridge,   see  Bridges. 
Dredges,  crawler  digs  ditches  between  fruit- 
bearing   trees    n^644 

Records   of  walking  dredgework   in   delta 

land    drainage     (A.     S      Fry)  .  .  .  .e567, 

•579,      (H.     T.     Gracely     and     others) 

letters  934 
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Foundation  and  scour  protection  of 
large  power  station  on  Mississippi 
River ..•219.    538 

Office  building  erected  over  complicated 
track   layout    53- 

Original  work  on  Hudson  River  tunnel 
shaft    e240.    •242 

Placing  new  foundation  column  anchor 
bolts  while  using  existing  ones  (H. 
J.    Finebaum)      *    ,5 

Sand,   elastic  modulus   measured Iis2 

Settling   tanks    clear    foundation    water..  1057 
Foundry,    electric    steel,    problems,    research 

planned     nllO* 

Fox.  H.  K..  on  prehminary  developments  on^^^^ 
hydro-elec'ric    project 


Another    warning    e945     France.  American  railway  work  in,  praised 

Cairo.     111.,    Flood    conditions    and    land  .      - 

filling    ^014 

Hot  Springs,  Ark.,  see  Hot  Springs. 

Hydrologic  record.  Mississippi  River 
floods.  1882-1922  (Capt.  E.  N.  Chis- 
holm)      •ll" 

Look   out   for    floods    e473 

Maine,  disastrous,  due  to  heavy  snow- 
storage    (G.  C.  Danforth)     •SOI 

Mississippi  River,   see  Mississippi  . 

Oklahoma  City,   see  Oklahoma  City. 

Oregon,     extensive     nl82 

Pueblo.  Colo.,  see  Pueblo. 


_..    _..    ,_.  Thornton    

Housing   remedy,    bill   offers 630 

Railways,   conditions. ..  .•484,    (Z.  Gille- 
wicz)   letter    974. 

Reconstruction    work    n507 

Francis.  W.  J.,  new  pres.  Engineering  Insti- 
tute of  Canada    n^600 

Fraser  River  reaction  jetty  works 830 

FREIGHT 


FLOORS 

Bridiro.   see  Bridges.  Floors. 

(^jncrete.  "Quickfix"  for  pitching -.1146 

resign,    new.    reduces    load   in    tall    steel 

build(fig     : •453 

Flat -slab,  metal   forms  for    (D.  Patch) .  .  •296 
Floor  slab,  hollow  tile  and  concrete,  test 
of 933 

•Illustrated:   a.   abt''acts;   e.  editorials;  n,  news 


Early  ordering  urged  to  relieve  jam   .  ,n85r 
Loadings — record,  shortage  surplus,  etc. 
....97.     418.     563,     605.     811.     854, 

8.55.   943.   983.   1066.    1068.   1147 
Pool   suggest  Government  ownership.  .nl88 

Clearing  r.gency  for  cars,   central,  is  pro- 
posed     nl43 

Railroad    transportation,    book    by   L.    F. 
Loree    125 

River     improvement     costs     on     ton-mile 
basis.  .364,    (E.    M.    Markham)    letter  595 


January  1  to  June  30,  1923 


ENGINEERING  NEWS-RECORD— INDEX 


IX 


Freighthouses  see  Kail  ways. 

Freight  yards,   see   Railways, 

Frelinghuyseii   bill    for   unemployment   com- 
mission   favorably    reported n305 

French    society   celebrates    75th   anniversary 

n850 

Fresnos  deliver  direct  to  skips  in  traps  under 
hiiiged   covers    •757 

Friction  spark   set  off  gas  explosion 71)6 

Friedrich.  Dr.  E.  G.,  on  a  concrete  roof-slab 
failure     704 

Frisco    line   see   St.  Louis-San  Francisco. 

Frogs,   see    Railways.    Rails. 

From    job    and    office 

e51,  '80,   •170,   •264:,    •356,   •676.   •880. 

•9K6,    ♦1653,    'IISO 

Frost,     A.     L.,     on     determining     height     of 
tower  panels  when  diagonals  are  parallel 

•971 

Fry.    A.    S..    on    records    of    walking  dredge 

work  in  delta  land  drainage e5(i7. 

•579,    (H.  T.  Gracely  and  others)   letters  934 
On  building  earth  dam  by  flooding  dry  fill 

•1118,  see  also   •1080 
On    water   supply    and   irrigation   -works. 
Wichita    Falls.     Tex 'lOSO.     '1118 

Fuel  yard,  municipal,   legal  in  Minnesota.  .    118 

Fuller,     G.     W.,     nominated    for    president, 

Amer.  Water  Works  Ass'n n275 

On    present    status    of    sewage    treatment 
in    England.  .el91.     306,     353,    e385,     309 

Fuller    &    Johnson,    gasoline    engine    of    3J 
hp n«853 

Fulton,   R.,    and    tthe   submarine,   book   re- 
view        718 

Future,   facing-  the    el 

Future,     outguessing    tlie ea653 


Gage,    hook,    improved     n^943 

Gallagher,    J.    P..    on    effective    joint    filling 

methods  in  brick  paving    '635 

Galvanized    vs.    black    steel,    tar   paint    and 

(  E.    Godfrey )      letter    131 

Galveston,  Tex.,  causeway,  contractor  liable 

for  extra  cost    n806 

Gammage,  A.  L..  on  color  and  harmless 
bacteria    in    water letter    86 

GARBAGE 

And  refuse  used  for  land  filling  at  Ottawa 

(G.    H.    Wilson)     106 

Beccari  (Italian)  system  ready  for  U.  S..n^334 

Collection,  charging  for    e436 

Disposal   and   the   daily  press    e341 

Furnaces    selected    by    small    cities 670 

Great  Britain,   disposal  changes.  ..  .e693.    706 
Incinerators  for  Boston  refuse  advised . .    588 

Iowa,    municipal   disposal   in    633 

Sacramento,    fed   *o  hogs    743 

Sacramento   incinerator,   bids   asked. .,  .nl06',i 
Seattle,    disposal     i  R.    H.    Thomson  1  ...  , 

letter,   with  editorial  comment.  761 
Syracuse,  N.  Y.,  leases  garbage  works  for 

five    years    n367 

Works  closed n89 

Garber.  D.  A.,  on  duplication  of  orders,  . 
letter    846,    see    also    7;).'> 

Gardiner.  A,  H.,  on  simple  method  of  bank- 
ing  curves    on    concrete    roads    •1040 

Gardiner.  L..  on  featuring  record  runs  in 
advertising    n603.    n643 

Gary.    E.    H.,    sees    continued    demand    for 

steel    n983 

See  economic  danger  in  immigration  laws.n771 

Gas.   natural,  see  Natural   Gas. 

Gas  explosion  set  off  by  friction   spark.  .  .  .    796 

Gas   plant    wrecked   by    purifier   explosion.  .n27.5 

'Gasholder  welded  in  England    763 

Gasoline,  consumption  on  highways   (T,  R. 

Agg) '76 

Engine  of  314  hp n*853 

Engine^j.    new    types,    etc nl40 

Lofomolive.   see   Railways.  Locomotive. 

Rail  car.  new  rinsien   •291 

Tax  on,  see  Highways,  Gasoline  ta^:. 

Gasoline   hoists,    see    Hoisting. 

Gatun  Lake,   effect  on   local  rainfall 346 

Gayler,  C,  on   curbs  for  concrete  roads. .  . 

letter  176 

General  contractors,  see  Assoc.  Gen.  Con- 
tractors. 

Gen.  Elec.  Co.  to  co-operate  with  Amer. 
Loco.  Co.  in  manufacture  of  electric  lo- 
comotives     n414 

Geological  Survey,  topographic  surveys  in 
1033    295 

Geophone  used  In  locating  compressed-air 
Ifnks      173 

German.v.     economic    conditions    shown    b.v 

graph    (A.   Escher)    letter   •51(5 

Railways,  condititms ^484.    (Z. 

Gillewicz)    letter  974 

Ruhr   occup.ation    el92,    elfl2n 

Ruhr   reaching  solution el039 

Gill.  H.  ■R..  leaves  A.  G.  C nll38 

Gillette.  E..  on  locating  skill  in  highway  en- 
Kineerinp     73 

Gillewicz.    Z..    on    Polish    railways.  ..  .letter 
074.   sen   also   484 
On  economy  in   structural  steel .  .  .  letter  1058 

Oilman.  E.  D,  on  Ohio  cnginccrf  opi>o»cd 
to    registr.ition     341 

Girand  power  project,  see  Colorado  River. 

Girders,  plate,  design  and  detailing  (R. 
Fleming)      •1033 

Olass.  E.  E.,  on  .advertising  record  runs.  ...n081 

fUens  Palls.  N.  Y..  dam  closed n638 

Gl.vnn.  F.  L..  on  how  are  building  trades 
training    apprentices?     83,    cflOS 


Godfrey,  E..  on  faults  in  Tacoma  arch .... 
letter   460,    see   also   355,   683 

On   "mystery"   of  hot  bolt letter  803 

On    tar   paint    and    galvanized    vs.    black 

steel     letter    131 

Goitre.      preventing      of.      through      iodine 

treatment  of  water  supplies  (B.  C.  Little) aflH4 

Gold    Coast.    African    harbors 1037 

'Goldbeck.  A.  T..  on  pocket  train  gage  gives 

stresses  in  concrete   roads    ^575 

Golden   Gate,    see   San  Francisco   Bay. 
Gonzales,    R.  A.,  on  Porto   Rican  irrigation 

project    has    novel    features     'lOl 

Good    Roads   Mach.    Co..    feeder   for  bucket 

elevator     n*680 

Good  Roads  show,  and  prepare  for  new  one. 

el46,  n'184 
Goodrich.  E.  P.,  on  city  traffic  regulation.  .  30 
Goodrich.    R.    D.,    on    smaller  cement   sacks 

....letter    1098.    see    also    565. 
Gormley.  M.  J.,   remedy  for  car  shortage.  .n605 

G0VER3VJIENT,  V.  S. 

And  taxation,  book   reviews    718 

Building  needs,  survey  planned. ..  .n766, 

e519.  563 
Departments,    reqj-ganization,    a   start   on. 

e333,   n365 

Effect  if  contracts  are  postponed n*605 

Employees,   bill    to   reclassify   passed.  ..  .n463 
Engineers    to    be    replaced    by    business 

men    nll39 

Indictments  of  camp  builders,  see  Camps. 
Professional    salaries    may    be    fixed    by 

executive    order     n326 

Sues  F.  T.  Ley  Co n89 

Washington.    D.   C.   construction  program 
approved    by    President    nl099 

Grab  bucket,   variable   weight    n*501 

Gracely.    H,   T..    on   advertising  record  runs 

of    equipment     n643 

On    dredges     letter  934 

Grade    separation,    see    Railways. 

Graders,    see    Highways.    Graders. 

Gradison,    J.,    see   Fisher,    W.    W. 

Graham.   Tex.,  new  system  of   sewage  treatment 
(H.    E.     Elrod)      '630 

Grain   elevators,   explosions  and   dust, 

'Grandstand,    a    sensible     (B,    J,    Lambert). 

e331,    ^353 

Grandstands,   portable,   two   types ^1134 

Grand  Trimk    Ry.,    agrees   with    Detroit   on 

grade     separation      nl81 

Amalgamated    with   Canadian   Nat'l    Rys. 

n331 

Arbitration    (J,  P.    Newell •311 

Electrification    to    be    studied n373 

New    England   extension   certain n55.'i 

Revenue,    1933    n733 

Granite    blocks,    see    Cities.    Streets. 

Gravel      in     road      work,      see      Highways, 
Concrete. 

Gravel   and  sand  firms  Buffalo.   N.  Y..   not 
guilty    nl063 

Gravel  packing  and  grouting  around  tunnel. 

effects    of     (W.    E.    Thompson! 

•617    (J.  F.  O'Rourke)   letter  763 

Graves.  Col.  H.   S.,  elected  president  Amer. 
Forestry    Ass'n    nl79 

Gravity  freight  yard,  see  Railways. 

GRE.\T  BRITAIN 

Gasoline    tax,    a   real    (F.   J.    Richmond) 

e473,    letter   505 
Highways  see  Highways,    Great  Britain. 

Loan  by  U.   S e385,   e43.'> 

Railways,    four  systems    •61C 

Future  practice    934 

Local,  burden  of  taxes  on 991 

Rail    failure     937 

Statistic^     ,  343 

Refuse    disposal    changes    e693,  706 

Sewage  treatment,  present  status   (G.  W. 

Fuller)    el91.  306,  252,  e285,  299 

Great   Falls,   first  power   unit   operates.  ..  .nl80 

Great    Lakes,    rivers   as   harbors e906 

Winds    and   barometric  effects   on    (J.    P. 
Hayford) 

e651,     *eQ5.     (H.    P.    Ramey)     letter    7'33 
Great     Lakes-Gulf     of     Mexico     Waterway, 

Senatorial    investigation    commission    .  .  .n273 
Great    Northern     R.R.    asks    permission    to 

sell  $60,000,000  bonds n554 

And    C.    M.    &    St.    P.    sue    against    auto 

stage  Une    nl059 

Improvements    planned     n847 

To    spend    S30. 000.000     n783 

Tentative    valuation    n733 

Greene.    H.   A.,    on   tests  on  effect  of  paint 

between    riveted    plates    

letter    460,    see    also    371,  683 
Greene.  P.  W.,  on   award  in  Toronto  street 

railway   valuation    .' 393 

Gregory.    J.    H..    on    featuring    record   runs 

in  .advertising    n72f> 

On  two  O'Shaughnessy  dams.  .e734,  letter  700 
Griflith,  J.  H.,  on  use  of  adjectives  In  engi- 
neers' titles    letter  31  S 

Ground    auger,    for  contractors n^l41 

Grouting  and  gravel  packing  around  tminel, 

effects    of     (W.    E,    Thompson) 

•617,     a.    P,    O'Rourke)    letter  763 
Grouting,  homemado  gun  stops  water  flow 

into  tunnel    (J.  L.  DIgby) •1130 

Grove,    D.   C,    on    performance   records,  .  .  .nOOO 

Guldo     for     lettering     drawings 

n^771     (L.    B.    Zuckerman)    letter  843 
Gum    wood,    see    Railways.   Ties. 
Gunlte.    See   Cement    Gun. 

Ourley.   W.  &  L.  E..  new  hook  gage.  .  .  .n   •943 
Outmann.  I.  on  Southern  Italy's  water  sup- 
ply     • e378.    •380 

On    Tlrso    dam e817.     ^830 

Gypsum    Industries    Ass'n,    dissolution..., 

enl,  n93.  1)7 

•niustrated:  8,   abstracts:   e,  editorials:   n.  news 


H 

Hackensack    River,    N.    J.,    bridge    damage. 

steamer    to    pay nl82 

Haiss    Mfg.    Co..    new    elevating    loader    on 

tractor    n^417 

Hall.  O,  A.,  on  tightening  bridge  member  by 

heating  and  upsetting, letter  801.  see  also  •SSO 
Hallett.    J.    T,.    on    centralized    control    of 

road  building 81 

Hamilton.  H.  C,  on  pharmacology  of  drink- 
ing   water    all38 

letter  973 
Hammond,  A.  J.,  on  duplication  of  orders.  . 
Hammond,  L.  P.,  on  four  proplems  in  sur- 
veying     756. 

correction     833.      (B.     A.     Wise)     lettter  843 
Hangars,  see  Aeronautics. 
Hamia    Engineering    Works,    large   portable 

riveting    machine     n*853 

Harbors,    see    Ports    and    Harbors. 
Hard  pine,   see  Pine. 

Hardenburg.  W.  E.  book  on  mosquito  eradi- 
cation         137 

Harder.  E.  H..  on  shrinkage  and  temperature 

changes    in    reinforced    concrete '661 

Hardesty.    W.    P.,    on    converting    Columbia 

Slough    into   sewage    outlet ^397 

On    drainage    project    on    Columbia    River 

adjoining    Portland.    Ore ^395 

On  Portland,    Ore.,    water   wqrks '110 

On    trunk    sewer    construction,    Portland, 

Ore 865 

Hardin.    O.    A.,    on    Everglades    survey. , .  • 

letter  1058.   see  also   730 
Harding,   C.  R.,  succeeds  J.  D.  Isaacs  as  S. 

P.    consultant    n*1140 

Harding.  Pres.,  urges  U.  S.  to  join  in  road 

congress    eol.    n88 

Harding    dam.    name    suggested    for    Snake 

River  reservoir    nl059 

Harrisburg  conference  of  highway  officials  eoGo 
Harrison,    J.    L.,    on    duplication   of    orders 

letter  973 
Hartford,    Conn,,    steam    shovel    cuts   snow 

removal    costs    (C,   C,   Kilby) ^364 

Water    tank    falls,    nine    dead 

n640.    I  Prof.   C.  T.   Bishop)    '675.  e693.  713 
Hartzler.    M.  E.,   on   Operating  local   gravel 

pits letter  934 

Harvey,     Ambassador,     speech     on     British 

loan     e425 

Hatfield.   W.  D..   on  hydrogen-ion  concentra- 
tion and  alum  in  filter  effluents all28 

Hathaway.    C.    M..     on    hauling    water    on 

concrete  paving  jobs 81 

Hatton.  T.  C.  on  Milwaukee  activated-sludge 

plant  to  use  vacuum  filters 203 

Salary    raised n597 

Hatt.  Prof.   W.    K..    on   hhighway  research,  154 

Havens,  V.  L,.  on  Pan-Amer.  Ry letter  1013 

see   also    837    and    973 

Hawaiian    Islands,    highways n733 

Hawaiian    Pineapple   Co.    to   develop   island 

of   Lanai.    H.   T 673 

Hawlcv.  J.  B..   and  Mahlie,  W.  S..   on  man- 
ganese   deposit    on    water    filtter,    Breck- 

enridge.    Tex a834 

Hawley.    W,    C.    on    estimating   bills   when 

meters   fail   to   register an65 

Hayden.  A,  G..  on  continuous  frame  design, 
concrete  highway  bridges.. 73,   see  also  '108 
On  tests  of  Knees  for  continuous  frame 

concrete  bridges •lOS,  see  also  73 

Haydite,   see  Concrete,   Aggregate. 
Haydock.    C.    on    auto    pushes    bridge    off 

abutment    •116 

Hayford.    J.    P..    on    winds    and    barometric 

effects   on   the  Great  Lakes 

e651,  '665,    (H.  P.  Ramey)  letter  723 

Head  loss  of,   in  valves  and  pipe 799 

Headlights,  autos,  see  Motor  Vehicles. 
Headwalls   for   pipe   culverts    (H.   See)  ....  ^634 
Health,    public,    see   Sanitation. 
Heat  loss   from  elevated  tanks  in  winter.  .•159 

Heat   saved  by  hhoUow  brick   walls ^709 

Healey.    W.    j..    on    expansion    joints    and 

cemented  beds  for  concrete  blocks,  .letter  760 
Heath.    W.    F.,    on    design    for    small    irri- 
gation   flume    letter    •408 

Heavy   load    transported   more   easily   when 

suspended    from    truss '681 

Henderson,   G.  H.,   on   photography,  etc..  in 

making  road  plans   83 

Hercules  Powder  Co..  new  blasting  machine 

n^730 

Bering.    R.,    obituary 6987.    n^l017 

Tribute  by  D.  PitzGerald letter  1097 

Herrold.  G.  H..  on  city  planning  and  zoning 

in    old    communities a789 

Hersehel.    C,    new    honorary    member    Am. 

Soc.  C.  E n*133 

On   a   French    endowed   hydraulic  labora- 
tory     letter   273 

Hetch  Hetchy  Dam.  see  O'Shaughnessy  Dam. 
Moccasin    Creek    plant,    progress   on....n*849 
Mountain     division     tunnels    near    com- 
pletion     n848 

Tunnel   holed   through n978 

Hewett,  W.  S..  on  concrete  tank  reinforced 

with     outer    tightened    bands a217 

High  Bridge,  sec  New  York  City. 
High    Dam.    Ford    expected    to    accept   con- 
ditions  nr)54 

Ford    files   application    n07r> 

License  granted  to  Ford   "^191; 

Rigid  rules  for  award  to  Ford n510 

High    pressures,    see   Pressures. 

HIGHWAYS 

Abuses     :ind     their     elimination      (T.    J. 

Wasser)     .  .- 158 

Activity,     record,    expected nBOl 

Amer    Road  Bnllders'  Assn.,  see  Amer.  etc. 

Argentine.    (F.  LaVls)     

lettter  506.    see  also   .307 
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Aspbalt:  _„„ 

Causes  of  distortion  failures 788 

Fewer    irrades    of    aspbalt.    conierenee 

Hot-mix    asphalt    sand    roads     CV.    M. 

Pierce)      }■>* 

Heater   mounted   on    army   trailer.  ...  •1148 
Bates    tests,    tee    Highways,    Testa. 

Best    type,    search    lor e5b5 

Bids : 

Advertising  lor.  policy  in   (F.  D.  Mes- 
senger)            °-> 

Closed    specifications     e608 

Low,  lesson  ol.  .e53    (R.  Wiley)    letter 
."517,    (L.  B.  Smith)    letter  OOfi 
Bituminous.     rcpairH,     portable      hot-mix 

plant  for    ■  '336 

Blade  grader  maintenance    (W.  H.  Root)   157 
Brick : 

Additional  varieties  eliminated.  n599  n637 
In   City  ol  Panama    (H.   W.   Durham) 

letter  373 
Joint    flllinp   methods,    effective    (J.   F. 

Gallagher)      *625 

Varieties  of  brick,  committee  acts  on.n637 
Vitrified,    varieties    and    standards.  . . ,    933 
Bridges,   see  Bridges.   Highway. 
Building,    see    Highways,    construction. 
Bureau,  see  Bureau  of  Pub.  Roads. 
California: 

Commission,    third  member  named ....  n410 
Construction    contracts    may    be    can- 
celled     n637 

Contract     cancellations,     test     case,  .  .  .n977 

Engineering  force  reduced    n276 

Engineers   and    draftsmen   needed n895 

Morton.   R.  M.,  new  engineer n«76 

Canada,    costs    n97 

Cement,  see  below.  Highways.  Concrete. 
Champaign  County,  111.,  bond  issue    ,  .  .  , 

nSes.   b463 

Colorado,   cost  since   1910 n975 

Funds  assigned    n236 

Concrete : 

British    practice,    recent     (Maj.    John- 
stone-Taylor)       e377.     "405 

Cement,  cost  of  winter  storage  (W,  S. 

Anderson )     367 

Cement,  use  for  road-building  increases  nl88 
Central  mixing  plant  used  in  widening 
macadam  road    with   3-ft.   shoulders 

(L.    A.    Reindollar)     85 

Cost  of  peen-hammering  (T.  M.  Ripley)  368 
Costs  per  mile   SI. 000  greater   than   in 

1923      nlOlo 

Curves,  simple  method  of  banking   (A, 

H.    Gardiner)      •1040 

Ctu-bs   for    (C.    Gayler) letter   196 

Design,   trend  of    (H.   E.  Breed) a318 

Device      supports      finishing      machine 

(G,  E,  Wright)    "269 

Forms,    steel,   strengthened n95 

Gravel  for  roads,  looking  for n673 

Gravel  pits,  local,  operating  (H.  J.  Kuell 

ing)..a826.    M.   E.    Hartzler)    letter  934 
Gravel     screening     plant     operated     by 

track  motor  (P.  L.  Fetherston) .  .  .  .•679 
Half-width     laid     with     unusual     speed 

(T.    J.    Wa«ser)     '80 

Hauling  water  (C.  M.  Hathaway)  .  .  81 
Laying  in  cold  weather  (C.  Tappan)  .  .  266 
Maintenance  methods  and  costs.  Wavne 

County  (L.  C.  Smith)    739 

Maintenance,  methods  and  tools   (G.  C. 

Dillman)     e735.    736 

Oldest,  in  Iowa,  promises  years  of  serv- 
ice         619 

Old    Mississippi    road    (L.    G.    Smith) 

lett  r   803 

Plant  ana  equipment    n94 

Preparing     dusty     subgrade      (H,      K 

Davis)      "84 

Puzzolan    cement    used    in    Federal-aid 

road     387 

Roller,     light    gasoline,    lor    subgrade 

and   maintenance   work    n^281 

Section,    new.    for  New   York •498 

Slab  design  on  hills   and  for  irregular 

crossings    (G.    Reinberg.    Jr.) '790 

Slab,    new    design,   developed   in   Bates 

tests    •TO 

Stresses   shown  by  pocket  strain   gage 

(A.    T.    Goldbeck)     •.'575 

Sunshade  for  freshly  laid  concrete  pav- 
ing  (F.  M.  Bailey) *H,33 

Test    road    stands    up    under    33.000 

„  trips    n935 

Tool,    simple,    regulates   depth    of   con- 
crete  in   curb  base    (G.   E.   Wright)    '83 
Turntable    made    from    industrial    flat 

cars     (C.    Tappan)      '84 

Condition   shown   by  recording   device  on 

auto    n*">14 

Winter  construction    (C.  S.  Hill) ..  i !  •1083 
Conference,    interstate.    Gov.    Piiichut    is- 
sues   invitations    n331 

Conference,     Pinchot     n640 

Congress  authorizes  over  $70,000,000  for 

highways    [ nSlO 

Construction: 

Building  and  construction  congestion ..  e987 
Centralized  control  (J.  T.  Hallett)  .  .  81 
Co-operation    between    field    and    office 

(A.   W.    Dean)     "ga 

EccnomieaJ — a     query     (L.    W.     Mas- 
burn) letter    177 

Equipment,   improved    eSl,    93 

Half-width      concrete     pavement      laid' 

speedily    (T.    J.    Wasser) "SO 

Hauling  water  (C.  M.  Hathaway) ....  81 
Laying  concrete  road  in  cold   weather 

(C.    Tappan)     366 

Methods    used     on     Canyon-side    road 

(R.  L.   Silver)    e985,   '988 

Motor    truck    designed    lor    road    con- 
'  struction    work     n*373 


Preparing  dusty  subgrade  for  concrete 

( H,    K.   Davis) o4 

Stabilized     ■  •  •  •, ** 

Tool,  simple  regulated  depth  of  con- 
Crete   in   curb   base    (&.   E.    Wright)    •Sa 

Tractor  hauls  industrial  trams  on 
heavy  grade  (C.  Tappan)    .  ... .  .  •  •    •359 

Turntable  made  from  industrial  flat 
cars   (C.  Tappan)    ■  ■      84 

Winter  construction   ol   concrete  roads 

(C,  S.  Hill)    .        '1082 

Contracts,    business    methods   in    highway 

contracting — interview      with      H.     W. 

Horst    (C.    S.    Hill)     '948 

Costs    Canada    nyv 

Costs'  lor  cement  roads  $1,000  per  mile 

greater  than  in  1933 nlOlS 

Culverts,    see  Culverts. 

Curbs   lor   concrete  roads    (C.  Gayler) .  . 

letter   176 
Curves,   banking,   simple  method   on  con- 

Crete  roads    (A.   H.   Gardiner) '1040 

Deflection      tests.       comparative.      lavor 

motor  stages    •«63 

Delaware,   state  gets   funds  lor  two-year 

program    'X  *  V* ^^^"^ 

Design  and  location  economics  ol    (O.  L. 

Kipp).,e694.   699   (L.  R.  Ash)   letter     894 

Simple  metho  dof  banking  curves  on 
concrete   roads    (A.   H.  Gardiner)  ..  •1040 

Detouring,  cost   ol    •1088.    el069 

Drags,     adjustable    blades n*337 

Drainage  (C.  M.  Upham) 154 

Economical  construction — a  query  (L.  W. 

Masbum)     letter  177 

Economy,    studied,    is    trend    in    modern 

road  work   153 

Engineering: 

Iowa  State  College,  research  scholar- 
ships      n273 

Locating  skill — is  it  required  in  high- 
way engineering?  (F.  M.  Hill  and 
others )      70 

Progress    e54 

Engineers,    see   Engineers. 

Equipment,  see  Highways,  Construction. 

Expenditures,     reaction     against     (T.    M. 

Ripley)      letter    318 

Federal-Aid; 

Congress    authorizes    $65.000.000 nSlO 

Cost  not  higher  than  others n943 

Hawaii  to  have  separate  bill n733 

New    Mexico    seeks    concession nlOl.5 

Puzzolan  cement  used    387 

Rapid  progress  in  selecting 61 

Wendover   Road.  Utah,   approved.  .,  .nl016 
Finance,  good  roads  and  the  financiers.  .  .e775 

Firestone  essay  contest n600 

Flowmeter,  see  Flowmeter. 

Forest  road  projects,  work  resumed 1001 

Gasoline  consumption   (T.  R.  Agg) •76 

iGasoline  tax.  a  real  (F.  J.  Richmond) .  . 

e473,   letter  505 

Delaware  imposes  tax n847 

For  highway  improvement    1038 

North   Carolina  imposes   3c  per  gallon 

tax    n638 

Good  roads  and  the  financiers e775 

Good   Roads  Show,  and  prepare   for  new 

one    el46.    n*184 

Graders,    used   for  snow   removal n*373 

Grades : 

Economic  theory  ol    (T.  R.  Agg) ....    '76 

Finished,  produced  by  tractor  outfits 
(J,    R.    McClean)     '304 

Grading     costs     reduced     by     tractors 

(E,  R.  Wiggins)    •200 

Granite   block    specifications.  ,.  .760    (E. 

A.   MacGregor)    letter   1058 
Gravel  for.   see  Highways.  Concrete, 
Great     Britain,     concrete     road     practice 

(Maj.   Johnstonefl'aylor)     .,..,e377.    •405 

Nationalization  considered   n734 

Hawaii.  Federal   aid    n733 

"Highways  and  Highway  Transportation." 

book    review     1093- 

niinois.    linaneial    situation e775 

Illinois,   bond   issue  bill  passed    nllOl 

Oiling  calls  for  $2.000,000 n366 

Opinion  divided  on  good  roads n803 

Impact  tests,  see  below.  Highways  Tests. 
Indiana; 

Bridge  construction   160 

Centralized    control     (J.    T.    Hallett) . .      81 

Construction    mileage    in    lO'iU 263 

Contractors  must  finish  1923   work  to 

get    1934    jobs n898 

Program,  three-year n772 

State  to  build  335  miles  in  1923 999 

Intemat'l    Road   Congress,    see   Intemat'l 

Road  Congress. 
Iowa,  maintenance  costs 306 

Oldest  county  concrete  road  promises 
.  years  of  service 619 

Progressive  construction  (C.  C.  Coyken- 

dall)    1.5.5 

Job  ahead  in  road  building e908 

Kansas,       traflic      regulations.      uniform, 

favored  by  engineers n330 

Keep    public    sold    on    highways    (H.    E 

.  Hilts)    1.53 

Lighting,  and  lighting  motor  vehicles    (b. 

Beecroft)     152 

Lincoln,  good  progress [[    433 

How  "ideal   section"   is  being  built.   n^ROS 
Location    (R.   S.    Blinn) letter   316 

And  design,  economics  of   (O.  L.  Kipp) 

.„     ,  ^    efi94,   699.    (L.  R.  Ash)    letter  .'?n4 

By  legislature.  New  York e986.  el070 

Macadam,    restoring    (W.   A.  Van    Duzer)    156 

Mounted  disc  crusher  for  repair .1146 

Salvaging    and    maintaining     (A.    W. 
^         Muir)      i5g 

With  3-ft.  shoulders,  widened  bv  means 
ol    central     mixing     plant     (L.     A. 

Reindollar)      §5 

Maine,  state  policy  and  cheaper  highway 

bridges    (L.  N.  Edwards)    letter  720 

•niustraled;   a.    abstracts;   e,  editorials;  n,  news 


Maintenance: 

Advanced  thought  on  maintenance.  .  .  . 

e531,  534 
And    traffic   couni:'    (H.   G.    Hotchkiss, 

Jr.)      951 

Blade  grader  (W.  H.  Root) 157 

Costs  in  Iowa 304 

Spring    scraper    track    attachment.  .n*1065 
Marl-sand    construction    in    Minnesota.  .  .    935 
Metering  service  to  users  {J.  N.  Mackall)    157 
Michigan,  road  and  bridge  builders  organ- 
ize     n367 

Minnesota: 

Marl-sand    road    construction 925 

Program   held   up .«fU»B 

Winter    grading    and    graveling    (J.    H. 

Mullen)     489 

Missouri,  four  bridges  across  Missouri  R. 

to  be  built  by  state 298 

Model  road  being  built n935 

Motor   vehicles'    effect    on   highways,    see 

Motor  Vehicles. 
Mountain,    construction   Methods,    Wyom- 
ing  (R.  L.  Silver) e985.   '988 

Nations  need    e906 

New  Jersey: 

Bill  to  open  road   specifications n373 

Bill  to  repeal  $40,000,000  bond  issue  n373 

Commission  nominated    n331 

Commission  confirmed n508 

Commission,    old.   probed n684 

Convention    nl79.   n380 

Political  control e333 

State    to    issue    $8,000,000    bonds    in 

1933   n731 

New  Mexico,   state  seeks  concession  from 

Federal   Government    nl015 

Kew  York : 

Bridges,    statistics    357 

Bridge  survey  act  signed    n978 

Builders'    Ass'n    meets n330 

Concrete   road  section,  new •498 

Construction     340 

Location  by  legislature e986.  el070 

Work    curtailed     n978 

North    Carolina,    cost    of    building n518 

$15,000,000    lor  roads   authorized.  ..  .n638 

Large  contracts   n765 

Progressive    construction     (C.    M.    Up- 
ham )     155 

"Off  into  the  mud"    el029 

Ofllcials.  conference  at  Harrisburg e565 

Ohio,  mileages  in  1933   (J.  P.  Shumaker)  •SOI 

Oiling.  Illinois  calls  for  $3,000.000 n366 

Overhaul  specification,  new n937 

Panama,  Republic  of.  to  borrow  $4,500.- 

000   for  roads    n365 

Pavements,      city,      behind     rural     high- 
ways     el039 

Pennsylvania,    traffic   survey   planned. ..  .n404 

Pinchot    conference     n640 

Plans,    use    of    photography,    etc    (G.    H. 

Henderson )     82 

Political    control     e333 

Progressive    construction — ^lowa    practice 

(C.    C.    Coykendall)     155 

North  Carolina  practice  (C.  M.  Upham)  15.') 
Public's  interest  in  highways  (H.  E.  Hilts)  153 
Research    immediate    tasks    of     (W.    K. 

Halt)     154 

Road  Congress,  see  Intemat'l  Road  Con- 
gress. 

Rock,    tests   of.    pamphlet   on '.    719 

Runoffs  and  Turnarounds    (M.  J.  Patter- 
son)          •73 

Rural,   to  cost  billion  a  year,   says  Mac- 

Donald    n^937 

Sand,  hot-mix  asphalt  sand  roads  (V.  M. 

Pierce)    154 

Scarifier,  subgrade,  new n*1023 

Secondary    type,    cost    and    maintenance, 

bulletin   on    933 

Shoulder      shaper,      homemade      (E.      B. 

Blough)    '755 

Specifications,  see  Highways.  Bids. 

State  departments,  turnover ell09 

State   funds    e693 

State    programs     n563 

South    Carolina,    engineering    force    reor- 
ganized      n805 

Miles   under   maintenance.    1910 nSlH 

South   Dakota,    state  has  road   fund....n939 

Southern     e425 

State    maintenance    (Wisconsin)    through 
county  organizations   (J.  T.  Donaghey) 

e531,  534 

State    programs n418.    n471.    n516 

Storm    King — modern    road    built    imder 

pioneer    conditions     'OO 

Strain    gage,    pocket,    shows    stresses    in 

concrete  roads  (A.  T.  Goldbeck) ^575 

Stresses     in     concrete     roads     shown     by 

pocket  strain  gage  (A.  T.  Goldbeck)  ..  "575 
Subgrade.   designed    (C.   M.   Upham)  ....    154 

Surfaces  and  motor  transit 1131 

Tax,  motor  vehicle   (J.  N.  Mackall) ....    157 

Technical  direction  in  danger e386 

Tennessee,  appointment  of  single  commis- 
sioner  contested    n275 

Bill       for      $75,000,000       constraction 

„  fails    n723 

Bond  issue  for  $75,000,000,  bill  intro- 
duced     n597 

Tests: 

Bates,   new  slab  design   developed.  . . .    *79 
Bates  tests,  practical  lessons  from ....    T^7 
Extensometers,    distant    reading    or    re- 
cording       759 

Impact   tests,    photo-recording    extenso- 

meter     lor ^544 

Tractor    outfits    produce    finished    grades 

(J.   R.  McLean) •304 

Traffic: 

Center    lines     999 

Counts    and   road  maintenance    (H.'  G. 
Hotchkiss,  Jr.)    953 
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Engrineeringr  (H.  H.  Parsons)    31 

Pennsylvania   survey   planned n-t6-i 

Reg'ulations.   uniform,    favored  by  Kan- 
sas   engineers     n3*i0 

Roadway  widths  and    (L.  R.  Ash)  .... 

letter    894.    see   also    699 

Trucks,     effects     on     roads,     see     Motor 
Vehicles. 

Turnarounds    and   runoffs    (M.   J.   Patter- 
son)         •7*i 

Utah,  Wendover  Road  approved  for  Fed- 
eral   aid    nlOltJ 

Washing-ton     Stale.     $10,000,000     appro- 

priated     nficn 

Bridges,   concrete,   new  type  a,dopted.  .1045 

Wayne  County.  Mich.,  maintenance  meth- 
ods and  costs  (L.  C.  Smith) 739 

Widths  and  traffic    (L.  R.  Ash) ...  .letter 
894.   see  also  699 

Winter  construction  of  concrete  roads  (C. 
S.    Hill)     'lOSti 

Winter  grading  and  graveling  (J.  H.  Mul- 
len)          489 

Wisconsin,     finished    grades    produced    by 

tractor  outfits    (J.   R.  McLean)    •304 

Maintenance   state,    through    county   or- 
ganizations    e521.    534 

Wood  block  pavements,  specifications,  ad- 
ditions  to    753 

In    1933     n330 

Restored  by  seal  coat    (J.  A.  McElroy) 


531. 


etio 


586 


Wyoming,       construction       methods 

canyon-side  road  (R.  L.  Silver).. e985.  '988 
Highway  Industries  Exhibitors*  Assn.,  meet- 
ing    nlS4 

Hill.    C.    D.,    on    application    of    drop-down 

curve    in    Chicago    sewers    '707 

Hill.  C.  S..  on  business  methods  in  highway 

contracting      •94H 

On  winter  construction  of  concrete  roads*1083 
Hill,    P.    M.,    on   locating   skill    in    highway 

engineering     70 

Hilts.   H.  E.,   on  keep  public  sold  on  high- 
ways          153 

Hirschthal.    M.,   on   concrete   structures   for 

D.  L.  &  W.  new  grade  crossings •536 

On  elevated   sidewalks  of   reinforced  con- 
crete   for   New  York    letter    •974 

On  flat-slab  designs  for  two  railway  ele- 
vated  stations    •568 

On    retaining-wall    pressure    with    sloping 

surcharge:    inconsistent    formulas 

letter  •370,   (J.  Feld)  letter  553 

Hirst.  H.  J.,  on  Clyde  Potts  case letter  635 

History  of  engineering e773,  n804 

Hittell.    J.    B..    reinstated   as   chief    engineer 

of  streets,  Chicago .n684 

Hoge.   P.   H.,   Jr.,    on  Louisville  sewer  con- 
tracts  letter    1136.     see    also     1030 

Hoisting,  closed  safety  hook    n*417 

Gasoline    engine,    designed    as    equipment 

unit , n*187 

Gasoline  hoist,  new.  has  improved  thrust 

apparatus      n»1105 

Kew   lines  in   1933    nl39 

Holden.    C.    A.,    on    relocating    railway    at 

crossings .letter  731.  see  also  543 

Holladay.  E.  G..  on  duplication  of  orders.. 

letter  973 
Holl.  J.  S..  on  featuring  record  runs  in  ad- 
vertising     n603.    n643 

Hollow  brick  walls  save  heat ^709 

Holway.    A.    S..    on    reservoir    embankment 

protected  by  gunite  reinforced  slab •880 

Home-use-only    prodxicts    control,    where    it 

would  lead    (E.  A.  Van  Dusen) letter  1137 

Hook,   safety,  closed,   for  hoisting n^417 

Hook   gage   improved    n*943 

Hoover.    C.    P..    on    mixing    devices    and    re- 
action   time    all38 

HOOVER,  SECRETARY 

BDok    on    "American    Individualism".,.,    135 

Declines   transfer   to   Interior    Dept n90 

Discusses  priorities    n379 

Letter  to  Pres.  Harding  on  construction. 

e519.   563,   n766 

On     lumber     standardization,     commends 
progress    n560 

On  world  economic  situation  for  1933.  .  .    n45 

Proposes  interstate  treaty  for  superpower 
plan    e630.   n554 

Statue    presented    by    Belgium    to    Stan- 
ford        n34 

Urges   engineering    unity.  ..  .n337.    (Prof. 
G.  F.  Swain)    letter  504 

Wants    program    before    calling    building 

conference n813 

Hopkins.    E.    S.,   on    experimnnts   on   forma- 
tion  of   floe   for  sedimentation •304. 

rorrcrtion   595 
Hopkins.  N.  F..  on  free  engineering  advice. 

letter  760 
Hornell.  N.  Y.,  EH©  R.R.  improves  erecting 

shop»    •953 

Horowitz.  L.  J.,  on  duplication  of  orders., 

letter   846.    see    also   735.    073. 
Hornwiiz   Foundiition.    see  Education. 
Hornt.  It.  W..  an  interview  with,  on  business 

mr-thods  in  highwa.v  contracting •048 

Horst.  H.  W.  Co..  on  duplication  of  orders.. 

letter  1013,  see  also  e735,  e773.  846.  803 
Hot   bolt.   Hce   Bolt. 
HotchkiQo.    H.  G..   Jr..   on  road  maintenance 

and    traffic   counts    051 

Hot   Springs.   Ark.,  cloudburst  flood    (J.   R. 

Kordy.  P  t     •033.   e054 

House,    nine-room,    moved    to    new    site   by 

motor    truck    •1053 

HouHing  bureau  in   Now  York  State  estab- 

h-hed    n847 

KouHing.  France,  bill   nfff-rs  remedy 630 

Howard,    W.    J.,     on     railways     and    motor 

truck     letter       87 


Howell.  C.  S..  on  building  work,  bidding 
prices  should  be  announced  when  award 
is  made    letter   636 

Howell.  S.  P.,  and  J.  E.  Crawshaw.  on  small- 
diameter    dynamite    cartridges    inferior...    677 

Howes.  C.  P..  on  submarine  cutting  torch 
used   in    bridgework    '454 

Hudson.  L..  on  fixed  value  and  variable  re- 
turn as  a  rate  base 349 

HUDSON   RIVER 

Bridge,   hearing   on   bill    n333 

Bridge  at  Bear  Mountain   (W.  F.  Smith)  •83» 

Bonds   offered    e734,   n765 

Bridge     at      Poughkeepsie.      Moran      and 

Modjeski  engineers    nllOS 

Tunnel: 

Bills  vetoed    nlOlS 

Ci-isson    in    position    n333 

Driving  350-ft.  piles  for  shaft., e340.   ^343 

Progress      831 

Second  vehicle  tunnel,  bill  for,  ,n411,  nl016 
Commission,     merger     with     Port     au- 
thority proposed    n464 

Tunnels,    new.    proposed   as   a   business 

venture    n411.  nl015 

Upper,    regulating    district    organized.  .  .  .n331 
Huebscher,  H.,  wins  shovel  company's  con- 

,   test    n688 

Hurley.   H.    D.,   on    pantograph   roller  made 

from   caster    •175 

Hutchins.  R.  T.,  new  pres.  Brick  Assn n^643 

HV'DRAULICS 

Diagram  for  designing  open  ditches  with 
1:1    side   slopes    (F.   T.   Mewes) •173 

Diagram  giving  capacity  of  trapezoidal 
channels  of  1  to  1  slope  in  inch-acres 
per  34  hours   (G,  A.  McCubbin) ^553 

Discharge  through  adjustable  submerged 
orifices   (H.  A.  Wadsworth)    •SOS 

Discharges,  relative,  through  plane  and 
bell-mouth  reservoir  outlets  (S.  H. 
Chapman )     letter    ^177 

Drop-down  curves,  application  in  Chicag:o 
sewers   (C.  D.  Hill)    ^707 

Laboratory.  French,  endowed  (C,  Her- 
schel)    letter   373 

Laboratory  installed  by  turbine  maker 
(J.    S.    Carpenter)     .'.  .  .n*513 

Laboratory,  national.  Boston  Society  en- 
dorses   plan     n463 

Manning's  formular.  slide  rule  for  solv- 
ing   (H.   B.   Muckleston)     •1053 

Loss  of  head  in  valves  and  pipe 799 

Reservoir  spillway  discharge  studies  (F. 
H.  Macy )    'Sei 

Stream-flow  measurements  under  tidal  in- 
fluence   (E.    A.    Bailey)     •347 

Hydro-electric   power,   see   Water  Power, 
Hydrogen-ion    investigations.     933.     (W.    D. 

Hatfield )      all38 

I 

Ice  action  and  corrosion   destroy  old  stand- 

pipe     'lias 

Ice,    melting,    allows   heavy    tank    to    settle 

into  place    •1133 

Illinois — grade    crossing-    protection    656 

Higrhways.   see  Highways.  Illinois 
llUnois   Central,    asks    bids    on    81,5.000,000 

equipment     nl7P 

Concrete   handled   in  dump  buckets    ....  •4.56 

Grade  reduction  and  widening-  on    *432 

Plans  S41.000.000  improvements nlOlfi 

Rail    reclamation    prat'tice •1B4 

To   build   to  Metropolis   bridge    n507 

Will  complete  Chicago  freight  yard    ....n686 
Illinois  Sec,  Amer.  Waterworks  Ass'n.  meet- 
ing      n639 

Illinois  Soc.  of  Engineers,  meeting n2-5 

lUinois  Univ.,  M.  S.  Ketchum  new  dean...n.508 

Stadium     •lOS 

Illinois  waterway,   project  halted    n686 

Imhoff    tanks,    see    Sewage   Treatment. 

Immigration,  see  Labor. 

Impact  tests  on  roads,  see  Highways,  Tests. 

Incompetence   unrestrained    e473 

Index  numbers,   making  ol,   book  review,.  1093 
India    approves     £18,000,000     for    barrage 

across  Indus    n8.j0 

Elementary     sanitary    engineering,     book 

review     716 

Irrigation,  see  Irrigation. 

Railways.  J75.000.000  for 711 

Indiana,    building    onncil    hill    passed    ,  ,  ,  .n69I 

City   planning  engineers  confer    n388 

Court   orders  license   issued   to   practising 

engineer    nSfiS 

Drainage  survey   by  state    660 

Highways,  see  Highways.  Indiana. 
Indiana  Eng.  Soc,  decides  to  enter  Federa- 
tion       n637 

Meeting     n23,'> 

Indian:i   Water   Supply  and  Sanitary  Ass'n,, 

meeting     n.367 

Indianapolis,    A,    A,    E,    to    attack    smoke 

nuisance     n88 

ChamlKT  of  Commerce  recommends  re- 
surfacing  cost   plan    n275 

Public  woi  ks  prosrram nl061 

Track  eIev,ilion    1013 

Indicting-  a  whole  industry eOO 

Individualism,  American  book  by  H.  Hoover  135 
Indus    River    barrage    to    cost    Government 

£18.000  000   n850 

Industrial  IV^Iatlons  Court  restricted 

el06f».    nll03 

Industrial    wastes    alOOS 

Industrialism,  modern,  book  review    314 

I'rolustry.    Irdhting    a eflO 

Inflation    of    construction     e693 

IngersoH-Rand  Co..   air  compressor  on  Ford 

truck      11*51 5 

Insfltntlon.il      tire     nrntcclinn      e37n 

Illttstrated:  a,  abstracts;  e,  editorials;  n,  oewa 


Insurance  money  due  war  contractors  .  . .  n735 
International  engineering  congress  discussed  nS"? 
International  Ry..  aee  Pan  Amer.  Ry 

International    Road    Congress eol     n88 

Harding.  Pres,.  urges  U    S.  to  join   .  .eol    n88 
Rep.   Garrett   blocks   U.   S.    paiticipation   u4B4 
Road    surfaces    and   motor    transport    dis- 
cussed     1131 

INTERSTATE   COMMERCE  C0M5USSI0N 

Approves    So.     I'ac    control    of    Central 
P,ic n367 

Authorizes    joint    short    railway    !!!!!!l058 

Places  valuation  on  two  roads   n723 

To   investigate   railway  equipment nSS 

Interstate   co-operation    e520,   n554 

Interstate    transmission    of    power 

el069,  nllOl,    (E.  A.  Van  Dusen)  letter'll37 

Interstate   water  treaty  signed    1091 

Inierurban  car   wrecks  steel  bridge    ii*598 

"Illtrusion."   see  Waterproofing. 

Iodine,   see  Water  Treatment. 

Iowa,    garbage    disposal,    municipal    633 

Highways,    see  Highway,   Iowa. 
Iowa    Engineering    Soc.    meeting    Ii235 

Pubhcity    operations e733.    a751 

Iowa  State  College  research  scholarships  In 

highway    engineering     n373 

Iowa   State   Univ..    all-steel   grandstand    (B. 

J.    Lambert)      e33i,     «353 

Students'    exhibit    shows    power    develop- 
ment       n*724 

Ironton.     Ohio,     bridge,     see    Bridges.    Ohio 

River. 
Ironwood  long  lived  in  China  (C.  W.  Davy) 

....  letter  87 

IRRIG.4TI0N 

And  the  settler    IDr.  E.  Mead)    .  .  .  .e47o,  497 

And  water   supply  -n-orks,    Wichita  Falls, 
Tex.   A.   S.   Fi-yl     -lOSO,    •1118 

Antioch  case  re-vived  in  new  form    ....  nSoa 

Assessment   on    Yuma  project   upheld  bv 
Supreme   Court    "  nSOti 

Diesel  -  engine  -  driven       pumps-      irrigate 
60.000  acres  in  India    1.1.  A.  Colaco)  .  .    703 

Discharge    through    adjustable    submerged 
orifices    (H.    A.   Wadsworth)     •308 

Flume  irrigation  small,  a  desig-.  for  (W. 

F.   Heath) letter    •408 

Precast    concrete,    on    Klamath    project 
IE.  C.  Koppen)    el91.  '194 

F'uture    of    irrigation    eo,    38 

Land  dev.>lopment.  co-ordination  needed.  .    973 

Opportunities  and  duties  of  Federal  gov- 
ernment   in    Western    land    reclamation 

„ e5.    38 

Porto    Rican    project    has    novel    features 
(R.    A.    Gonzalez.)     'lei 

Removing   seepage    and    alkali    from    irri- 
gated lands    (D.  W.  Murphy)    749 

Ventun    flume,    increased    use  of    305 

Isaacs    J.   D..   retires    n'1061 

Isabella.     N.    M..    on    cost    of    detours    in 

constructing    Wisconsin    roads.^elOR9.     •lOSS 

Isthmian    canal,    new.    none    now    e38.5 

Italy.     Apulian      aqueduct-Southern     Italy's 

water   supply    il.   Gutmann)     . . .  .e378.    *389 


.Tackson,  J.  F..  on  cantilever  highway  bridee 
across  Ohio   at  Ironton.    Ohio    T.  '954 

Jacobs.  J.,  on  Mackay  reservoir  seepage 
records    ....  letter   9,34 

Jahn,  J.  R..  on  slide  rule  solution  of  cosine 
formula.  .  .  .  '759.    iD.  L.  Bissell)    •970 

Jansen,  E.  C.  on  much  ado  about  nothing 
— and  dams  .  .  .  .letter,  with  editorial 
comment.    131. 

Japan,  coal  handled  with  American  con- 
veyors      n*371 

Harbor    construction    plans    n554 

Java   water   power   and   electricity    933 

Jetty,  reaction  works  successfttlly,  Fraser 
River     830 

Jewell,  A.  H..  on  Eldorado.  Kan.,  activated- 
sludge    plant     1085 

Jigs,    lettering     (W.    C.    Wood) letter 

1098.    see    also    843 

Job  and  office,  see  From  job  and  office. 

Job,  R.,  review  of  "Physical  and  Chemical 
Examination  of  Paints.  Varnishes  and 
Colors."     129 

Johnson,  A.  N.,  on  public  works  planning 
as  related  to  tax  burden    917,   e945 

Johnson   penstock    valve    patent  valid    .  .  .  .n853 

Johnstone-Taylor.    Ma.v.    on    recent    British 

concrete  road  practice    e377.    •405 

On    recorder    tells    water    level    by    tele- 
phone     1 'seo 

Johnstown.  Pa.,  how  wster  company  met 
rvcent    drought     "^ol 

.Joint  Committee,  see  Concrete, 

Joists,   floor,  see  Floors. 

Jones.  B.  E..  on  30  years'  Increase  in  use 
of  water  power    •104,i 

.loisensen,  L.,  on  arch  dam  measurements 
letter  131,    (P.   A,   Noetzli)    letter  317 

Jurisdictional  Board,  see  Construction. 


K 


Kanawha  «•  West  Vii.  R.  R..  line  extension  n804 
Kansas  highways,   see  Highways.   Kansas. 

Heavy   rains   cause   damaire  in    state. .  .BlO"'!' 

Industrial  Relations  Court   restricted..,. 

elOr>9,  nil  If' 
Kansas    City,    Mo.,    water-works    extension, 

engineers   chosen    n41I 

Kansas  Engineering  Soc.  meeting,   members 

favor   uniform  Ir.itBc  regulations    n330 


XII 


ENGINEERING  NEWS-RECORD-INDEX 


Volume  90 


engineer 
of   orders .... 
Failures, 


n685 


Kaufman.  P.  L..  on  new  anter  lock  for 
double  leaf  bascule  bndfres^  .  .„. .  -.i:.;.-.-.^  *"' 

Keller,    Col.    C.    remcns    as 
commissioner    ....■•• 

Kelly    J.    B..   on   duplicatio 
letter  8D.-). 

Kelso.  Wash.,  bridce  collapse 
Enfrineerine 

Kemper, 
letter 

Kennebec 

Kct?hum!'"M':'"s:."Triducted    as    engineering 

Hp.in     Illinoi''    Univ .•  ■  ■ 

On  enrVneenng  course  should  stress  ^eien-^^^ 
""'    .  .A'STS 


„6?g     I-eland  Stanford.  Jr..^Unlv._^see  S^anfori.^ 


Minimum  wage  act  invalid   ■■^°«»      £enecek.  J.  A.. '  on  Pan-Amer 

U    S    Steel  Corp.  raise   uuo«      "",n^1    .»>  aUn  •R.17.  973 

p,a°t^.r,al^l^Ii^^rff^rele?ref-\Vons.^^^ 
"'     Hirschthal)  


Mississippi  spillways. 


1013.  see  also  '837.  973 

Lenke  cargo   beam   patent  valid niX40 

Lettering,  see  Drafting.  slioq 

••r^viathan" — Queen    of    the   seas.  .  .  .  .  .  ■ -eiiya 

LCT   F    T°  C^  sued  on  war  fraud  charge      n89 

On    dupiicatjon    of    orders.  ..  .letter   846. 

Llbra^''.  enrinl?rinr.  dedicated  in  Denver.  .n766 

Licensing,    see   Engineers,    t  ,„..=,n. 

Lime  Assn..  see  Natl-^Liu.^  -^-~    __^^^^       g^^ 


.n508 


Key  bridge.  Potomac'  River  opened   . .  •■•■"* 
Khuen    B     Jr.,   on  tests  on  effect  of  paint 

tvnueil.    ,n..,    V'-._,    _.    , ^n^1ar    dfin     see 


Licensing 

i^imo  r»=^-....  see  Natl.  Lune  Assn. 

Ltoes.  cements  and  Pilasters    book  review 
Lincohi  Highway,  building  "ideal  section    .n'60~ 
Lincoln    Highway,    good   progress .  .  ••••••■    *»- 

Lincoln     Memorial     architect,     a     graceful  ^^^^ 

Linde  Air  Products'  Co.',  'use'  of  welding  detail 


Governor  

Road  form  has  line-point  top  and  ^'"='•^=^'.469 

WiS'fcaVfiSishi'ng  machine  Vase'appeal.  n809 
Lambert.    B.    J.,    on   all-steel   grandstand    at 

Iowa    State    University    ....  .  •       -ff}' 
Lambie,    C.   S..    on  duplication   of   orders^-    gg^ 

llfrflnroi.^  redeveloped  by  Pine-  ^^^ 
KiSrc:^'^':%n°^^S-'^o^ireuis'snow.-     i.,?^';;^;.  on  an  unil^al-series-if  iitei,^e.^g3      j^.^^'^^P^^SI^  h^un- 
removal   costs  .....■•  ■••■■•  •■■•■•  •  •  ■  ■  .  "'ainf  alls    .....  .  •  -■■;.;■■,:■     _p„rip<i ...    972  lawful ^1030,   n 


between' riveted  plates.  ..  .letter  460.  see 

Khvber  "pass.    switchback    railway    in    .  .  .  • 
Kiersted.  W.,  Jr.  on  overhauling  outgrown 
water-works.  Fort   Smith    Ark 


486 
878 


ui  r'ecla'mat"ion  "of  "s'te'eFvlilve  bodies.  ■  ■  •n604 
Lining   coal   bunkers  with  concrete    (C.  M. 

j)aijy)  yoD 

Link-Belt  Co'..'  coal  conveyors  used  by  Japa-^ 

nese     • 'Si  1  ns 

Cable-operated  car  dumper    •■n  lios 


Rivi 
ar.   W 


project,  see  Water  Power. 
S..  inten-iew  with,  on  railroad 
and  needs  of  tomorrow    .  .e427.  4.i» 


Kipp.    O.    L..    on   economic   study    of    high- 
way   design    and    location e694.    699. 

(L    R.  Ash)   letter  894. 
Klamath  project,   see  Irrigation.           ^  .  .  „„ 
Knees  for  continuous  frame  concrete  bridges 
tests  of    (^A.  G.  Hayden)    '108. 

ckerbocker  theater  collapse.  Washington, 


Land  development. ' co-ordination  needed. 

LAND  RECLA5IATI0N.  Bee  atao  Drainage; 
Irrigation 
Alkali  lands,  pumping  assists  reclamation  344 
Excessive   overhead   charged    .  ....••  .  •  v^""'' 
Irrigation    opportunities    and    duties    of 
Federal    Government    in    Western    land 

reclamation    (F.   H.  Newell)    ^''■  =  10 

Settlers  get  time  for  payment noj.o 


lawful    „     , 

Liquid  oxygen,  see  Explosives 
Little,  B    -  ■"--   ' 


nl066 


.e435 


Knickerbocker  theater  coiiapse,  ""'"'"J '""•„„„„         ,,c...t.o  o^- -   - 

DC      half   million  in   damages   asked    . -ngSB     j^and  surveying,   see  Surveying 
r..™,„.,.or   Honied    nJVS     Landi's  award,  see  Labor.  Chicago 


Demurrer  denied    ,--,,_     „„ j   -. 

Knight  W.  J.,  on  concrete  frame  and  ex- 
terior  for  high  tower  building    oi" 

Knowlton.    W.    T  "         .      -  —  ~ 

plans    assume 


Los   Angeles    sewage 


p,a.„=  „=^ — .  final  form  ■■■■■■■.■■  J;g92 
Knoxville,  Tenn.,  manager  plan  adopted  .  .nbd/ 
Koeliring  Co..  crane  exc:ivator  combines  live 


units 


bridges 
Raelllng.   _.      . 

concrete    road    work 


Landscape  architecture,  forty  years  of--bl- 
oeraphy  of  F.  L.  Olmsted,  book  review.  .    313 

Lanl^  P  G..  Jr..  on  old  Bollman  truss 
bridges   on   Valley    R.R..  .Va.... ••    b" 

Lansdale,  J.,  on  engineers  in  railway  serv- 
ice...  .  letter,  with  editorial  comment  sad. 

LMmon.^°F.' P..   on  Omaha  water  filtration 

Lavis"  F.,'  'on  'high'ways  and  light   railways 

in  Argentine letter  506.  see  also  307 

On  locating  skill  in  highway  engineering. 
On  Pan-American  Railway.        '-""-  °'^ 
see  also 


•870 


.letter  973, 


Mixer  on  'fialiged  wheels  for  railroad  "se^^^^ 

Koppei    Co!    wins'  court    appeal     .  .  •  i- ■  •  •"'''"^ 
Koppen.    E     C.    on    precast   concrete    flume. 

Klamath    project     ■■;•■■,•■•■  •■^^''.•-'       ''^* 
Kremers.   R.   E,.   to  build  WUliaraette   River 

V»iH»oa  •  •  n<5-U  ^^    __^^        

on    local    gravel    pits    lor  Lead-wool  used  to  mend  valve  leak   (M.  L 

worh     a«-!0  ^Vorrell)     ■„„ 

Leadership,    training    for :•••■,■  -eiiJ.^ 

Leadizing  Co.,  leadized,  non-corrosive  '''^Jjj^j^gj 

"  League    of    California    Municipalities,    con- 

•  •nnn  vention    topics     

tiOBOK  _       ,  0^1  Least    squares,    book    on    /  ■  • '. 

Alien,  bill   to   admit   before  Senate.  ...  .n.id4  Ledoux.  J.  W,.  on  treatment  of  water  con- 

"American    plan"   involved   in   San   Fran-  taminated   by    mine    drainage... _| 

Cisco  material  dealers'  acquittal.  ..  .  .  .na77  j^^^    j,    jj     ^^^  jjead  of  A.  R    E.  A..  .  .  ..n 

Apprentices    in    building    trades     (F.    L.  ^ee.    F.    B..    on    temporary    frog    made    by 

Glynn)      ■■■  ■. "''         fitting  burned  out  section  over  mam  line 

Apprenticeship  Commission,  work  ol.  .  . .  rail    ■ 

-""-    -"  -''"  ""  n983  Legal  aspects,  some,  of  land  surveying   (M 

established    by     unions    in     New 


739 


uie    D.  v..  on  iodine  treatment  of  water 

suppUes  for  prevention  of  goitre i^vSJ 

Littleford  Bros.,    asphalt   heater '1146 

Loader,  elevating,  on  tractor ;• 'iAii"  oin 

Loaders  and  excavators,  cableway,  »n  19-..n-JU 
Loaders,    elevating,   development  m   19......    n-iu 

Load,  heavy,   see  Heavy,   etc. 

Loan  to  British,  Ambassador  Harvey  on . 

Location,  highway,  see  Highways.  Locatic 

Lockers,  steel,  makers  plan  fewer  varieties.n416 

Lockwood.  'Greene  &  Co.,  annual  conference . n462 

Locomotive   cranes,    see  Cranes. 

Locomotives,  see  Railways. 

LONDON 

Fog.  cost  of  .••■•• /  •  •  •  ,•  •  •  •  ;• -ri,' 

Railways.       suburban,       handle       tramc 

through  fog  .  .  . g"2 

Rapid    transit    traffic bd4 

Suburban  lines,  electrification    n7-d 

Underground,  jubUee  of   ^g^ 

Extending     J  V  :  "  V  'j  •^""■^ 

Extension,  contract  awarded  to  Founaa- 

tion    Co •  ■  -nZTJ 

Westminster     Hall,     reinforcing     wooden 

roof  frame  five  centuries  old 48* 

Long    Beach.    Cal..    reconstructing    sewage 

screening    plant     ■  ■ n411 

Long.  H.  L..  see  Buswell.  A.  M. 

Long    Island    RR,.    grade    crossings,    state 

may  pay  S5.000.000  toward  ehmmation  n5o4 
Loree   L.  F..  book  on  freight  transportation  12o 
Loring,  H.  D.,  on  defects  in  concrete  build- 
ings     


.a216 


•455 


e695.  see  also  62 
April    employment 

^''York*"""''''''^''     "'  •  ."■'"■■■■  ■'"  ■  r. -nioe? 

Brickrayer's.'  'New'  'yirk.'  'still   refuse   Sl^^^gg 

a   day * n  1 1 47 

Win    strike     •,■.■■■.>■  •°'-'-*' 

Building  trades  rates  advanced  in  Minne-^^^^ 


n640 


sola 


.n943 


Chicago,    new   contract  on  Landis   award 

Commerce' b'ept.'  to  report  special  stueb' 
Craftsmanship,  renaissance  of eoao. 

Demand  for  ^abor  large ;■,;,•  "S"* 

February   wages  for  common  road   latior 

same  "as     1932 

Immigration:  ..^,    „     .  _^, 

And  labor  situation   (M.  V.  Ayres  aiid 

M     W.    Alexander) eJ.      ».    11 

Bill    to   admit  before   Senate niJ* 

Cut.  effect  on  industry .niots* 

Gary,    E.    H..    sees  economic  danger   m 

laws    n771 

House  committee  considers n90 

Immigration    still    a    problem    ........  -6^77 

More  machinery,  not  more  immigration, 
needed    (Lieut.   R.  E.  Bassler)  .  letter  63d 

In    banking cl91 

Increa.se    in    employment    . .......    71U 

Industrial    Relations    Court    restricted... 

elOoa.   niiu.j 
"introduction    to    Study   of   Labor    Prob- 
lems."  book   review    .  ■  ■  .  .  ■ Ij; 

Jurisdictional  Board   stands  firm    .  ...  .  .  .n984 

Penn.     RR.     reprimanded     by     Ba'lrpad       „ 

Labor  Board .  .  • "V^Sio'^^^^ 

Rates  and  conditions.  U.  S.  .  .  .  .n45.  2.33. 

419,   64.'),   812.    1U2J 
Shop     crafts     case.     Pennsylvania     RR. 

holds  to   former  decision    n896 

Shortage,    and    relief    (M.    V.   Ayres   and 

M     W.    Alexander)     c3.    *».    11 

Shortage    its   volume   and   means   of   re- 
lief— apprentiseship    (P.  L.  Glynn  and 

D.  K.  Boyd) 62.  e69j 

Strikes,  bricklayers'.  New  York n943 

Supply    e.t 

Shift :  .„ 

Book   review    •'•'t 

Disregarding  the  public eBS.'i 

In   steel  industry,  report  upholds 

n983.  e985 
Unemployment,    bill    for   study  of   public 

works   favorably   reported    n365 

Conference  report  on eti52 

No   abnormal   unemployment nl82 

Seasonal,    to    reduce    n855 

United    Mine    Workers,    agreement    with 
operators    el91 


Chamberlin)    ' 1079 

LEGISLATION 

California,   truck   load  limit    reduced.  ..  .1116 

City  managers,  permissive,  in  New  Jersey  o97 

Connecticut  water  supply,  see  Connecticut. 

France,     housing     situation,     bill     offers 
remedy    630 

Great    Lakes-Gulf    of    Mexico    waterway. 
Senatorial  investigation   commission.  ..  n273 

Hudson  River  bridge,  hearing n2-3 

Hudson    River   vehicular    tunnel,    second, 
bill  for    n411,   nlOlS 

Immigration   bill  before   Senate ani 

Indiana  building  council  law    n691 

License,  see  Engineers.  Licensing. 

Maine  water  power,  see  Maine. 

Massachusetts,  disqualification  of  munici- 
pal officials    1090 

Mississippi    River    floods,    see   Mississippi 
River. 

Morris  Canal.  N.  J.,  part  of  sale  money 
for  ship  canal    n597 

New  Jersey,  bill  for  open  road  specifica- 
tions  n273 

Bill  to  repeal  S40. 000.000  road  bonds  .n273 
New  York,  administratron  building  at  Al- 
bany   proposed    n273 

850.000.000  bill  for  buildings  for  wards 


LO.S  ANGELES,  CAL. 

Bond  issues  approved °Ji?i 

Citv    loses   power   suit .nioio 

Engineers  approve  concrete  sewer  pipe  in 

sea  water ,•  •/  •    ISo 

Not  a  minor  port    (B.  J.  Reed) ..  .letter  OHJ 
Sewage,    city   permitted  to    empty   it  into 

ocean    •  .  •  • 

Sewage  plans   assume    final   form    (W.    _ 

Knowlton)       '1000 

Street  crossing,  accidents  decreased  where 

traffic  circle  was  used ■  •  .    164 

Traffic    needs    between    city    and    harbor 

planned •  -u^ — ' 


.nl80 


Wa 


Higher,  for  common  labor n732 


of  state    n597 

Hearings  on  various  measures n273 

Housing  bureau  to  be  established  .  .  .  .n847 

Public  works    bills  for    n763 

State  to  pay  $5,000,000  toward  Long 
Island  RR.  grade  crossing  elimina- 
tion,   bill    introduced    n554 

Staten  Island  tunnel  to  New  Jersey,  bill 

introduced     n321 

Water-power    bill     commits     state    to 

$200,000,000   expenditure    n597 

Ohio,  bill  makes  county   sru^eyors'   term 

four    years     n412 

Sewer  rates  and   maintenan''e   law.... 

c*r4.  n509.  n897 
Reclassification  of  'Government  employees. n462 
Rivers  and  Harbors  bill.  House  raises  ap- 
propriations     n273 

Tax-exempt  bonds.  House  moves  to  curb.n275 
Tennessee.  $75,000,000  for  highways,  bill 

introduced     n597 

works  favorably  reported n365 

Washington.    D.    C.    new    buildings,    bill 

blocked    n276 

Lehigh   Univ.    plans   enlargement 921 

Lehigh    Valley    RR.    opens    first    unit    of 

Claremont   Terminal    n847 

Leisen.   T.   A.,   on   world's  largest   filtration 

plant.   Detroit    •860 

Leland.  O.  M.,  book  on  least  squares .126 

•Dlustrated;   a.   abstracts:    e.  editorials;   n.  news 


,^i..w  terminal  order  upset  by  state  Su- 
preme Court nl80 

Union    terminal    case    in   U.    S.    Supreme 

Court   n804 

Loss  of  head  in  valves  and  pipes    .......    799 

Louisville.    Ky..    sewer   case,    arbitration  in 

contracts  demanded ,  „„ 

(P.  H.  Hoge.  Jr.)   letter  H3S 
Louisville  &  Nashville  to  spend  $50,000,000 

in  new  work   n76o 

Louisville    Hydro-Elee.    Co.    may    get    Ohio 

power  rights    n319 

Love.   G.  C.  on  right  way  to  pile  cast-iron 

pipe   '174 

Low,    E.,    on    electrification    project    recalls 

Maltrata   location    •785 

On    submarine    rock   drilling   records    and 

,  unit    costs    '''SO 

Loweth,  C.  F..  new  pres.  Am.  Soc.  C.  E..  .n*132 
Lubrication    of    construction    equipment.  . '1144 
Lubrication    saves    $2,500    replacement    of 
water-main  valve  (W.  W.  Brush) 883 

LtraiBEB 

Associations    merge    n414 

Bad    packing-box    practice    causes    large 

losses    1006 

Blue   stain    lumber,    utilization    of 340 

Commerce  Dept.  to  help   study  industry . n324 

Decline  in   movement   checked nl067 

Declining      production      demands      forest 

culture    'lOOO 

End  checks  prevented  by  coatings 576 

Exports  gain  27  7^   in  year   n374 

Hoover.  H..  commends  progress  in  stand- 
ardization      n560 

Movement  decreases    n943 

Perpetual  logging  operation  new  offer  to 

lumbermen    929 

Prizes   offered    for   better  manufacturing 

methods    nl86 

Production  and  shipments,  relation  to  nor- 
mal      n^374 

Production,  gain  in n855 

Shipments    decline    nllOG 

Sizes  agreed  upon ...      .  n64*2 

Standards,    action   on    n940 

Standards      Committee     fixes     basis      of 
measurement    n513 
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Macadam  roads,  see  Highways.  Macadam. 
MacDonald,  T.  H.,  says  rural  roads  will  cost 

billion  a  year   °i^Z 

To  address  road  builders nSoO 

MacGreror,  R.  A.,  on  ten-year  test  of  pave- 
ment wear  and  repair i)87 

On  cemented  beds  for  gramte  blocKS. . . 
letter   1068,    see   also    760 
Machinery,  export   plans  for  19C3 — the  Par 

East    (W.    H.    Rastall) n768.  see 

also  279  and  370 
Export    plans    for    1933 — ^Latin    America 

(W.  H.  Rastall)    n370 

Foreign  market  analysis  shows  U.  S.  op- 
portunity   (W.   H.   Rastall) „ 

n*279,  n370,  n768 

Heavy,    transatlantic    rates   reduced n940 

More,     not     more    immigration,     needed 

(Lieut.   R.   E.    Bassler) letter   63.5 

Mackall,  J.  N..  on  metering  road  service  to 

users     ^^^ 

Mackay  reservoir,  see  Reservoirs. 
Macy.    F.    H..    on    reservoir    spillway    dis- 
charge studies   '361 

MaCStt.    M.,    on  blowout  in   relaid  cast-iron 

pipe     B9-t 

Magnetism.      terrestrial.      a      mathematical 

study    in     719 

Mahlie,   W.   S.,   see  Hawley,  J.  B. 
Mahone,  L.   W..   on   smaller  cement  sack.,. 

letter  722.  see  also  565 
Maine,  floods,  disastrous,  due  to  heavy  snow 

storage   (G.  C.  Danforth)    *891 

Governor  vetoes  bill  for  Kennebec  Reser- 
voir Co n637 

Highways,  see  Highways.  Maine. 
Mains,   see  Water  Supply. 
Maintenance  Equipment  Co.,  ballast-cleaning 

machine     n*468 

Maintenance-of-way.  see  Railways. 

Malaria,  see  Sanitation. 

Maltrata.  see  Mexico. 

Managers,   city,   see  Cities.   Managers.  -««« 

Mandatory  engineering   el031.   nl063 

Manganese  deposit  on   water  filter.  Brecken- 
ridge.    Tex.     (J.    B.    Hawley    and    W.    S. 

Mahlie)     a834 

Manhattan,   see  New  York  City. 
Manhattan  State  Hospital  for  Insane,  fire.  .n365 
Manitoba  Power  Co..  see  Great  Falls. 
Manning's    formula,    see    Hydraulics. 
Manufacturers'  Assn.,  see  Natl.  Assn.  of  Mfrs. 
Mapping,  from  the  air,  etc.,  see  Surveys. 

March  contracts  heaviest   on  record n645 

Marine     borers      (see     also     Rock     borers). 
Chemical   Warfare    Service   to    help   in 

study     262 

Fewer  in  San  Francisco  Bay  in  1922 ,  .  .    591 

Investigations    719 

Iron  wood    Ion?    lived    in    China     (C.    W. 

Davy)     letter  87 

Wharf  construction  details  for  protection  6,'54 

Marine  salvage  companies  merged nlSfi 

Marine    standards    committee  organized.  .  ,  . 

e818,  n8,50 
Markham,   E.  M..   on   ton-mile  freight  costs 

on    Great    Lakes.  .  .letter    595.    see    also    364 
Marl   roads,    see   Highways,    Marl. 
Marly.    France,    waterwheels    for   Versailles 

fountains,  250  years  old •107 

Marquette  Cement  Mfg.  Co.  adopts  sack  as 

unit     n602 

Maryland.    Del,    &   Va,    R.R.,   business  men 

would  save   1014 

Masbum.    L.    W.,    on   economical    highway 

construction    letter    177 

Mason's  trestle,  new   n*770 

Massachusetts,    manufactures    932 

City   officials,    disqualification   from   hold- 
ing office    1090 

Mass.   Inst,   of   Tech.,  .S,   W.   Stratton  new 

pres nl059 

Master    Builders    Co,,     "Quiekflx" 1146 

Materials,   see  Construction. 

Mathematics,  least  squares,  book  on 126 

Mathews.    H.    V.,    on    tests    of   light-weight 

aggregate    387 

McAlpin.    G.    W,,    on    home-made    concrete 

bucket   *540 

On  novel  use  of   steam   shovel  in   filling 

over   box    culverts    266 

On  scaffold  holds  long  reinforcing  barfi..*080 
McClintook.  J.  R,.  on  new  water  supply  for 

Memphis.    Tenn a962 

McCubbin.  G.  A,,  on  diagram  giving  capacity 

of  tr.ipezoidal   channels,  etc '552 

MeCullough.   C.    B..    on   Morrison    St.,    Port- 
land.   Ore.,  bridge   reinforcement.  .  .letter   460 
MeCrudden.   D.   A.,    on    worn-out  Ford   run- 
ning gears  used  as  trailers •885 

McDaniel,    A.    B..    on   classification    of   engi- 
neering positions 744 

McDermet,     J.    R.,     on     degastiflcation     of 

water     all29 

McElroy.    J.    A.,    on    wood-block   pavements 

restored  by  seal   coat..,. 531,  correction   586 
MeKihben.  Prof.  F,  P.,  on  arc  welding  lor 

steel  structures    ^492 

McLean,  H.  L.,  on  welded  steel  tower  built 

in    a   cave    ^265 

M<'Lean,  J.  R..  on  finished  road  grades  pro- 
duced  by   tractor   outfits •304 

MeLiiud.   N.   C.    on    reclalmini   surface   oil 

from   Baltimore  harbor    •20S 

McMorran,  F.  J.,   on  ventilation letter  271 

MeVey.    Dr.    F.   L  .    "Modem   Industrialism"  314 
MeW.inc    Cast    Iron    Pipe    Co.    makes    first 

pipe    n51 3 

Mead    C    A.,  review  of  "Structural  Members 

and    Connections"     , 1095 

Mead.    Dr.    E..    on    incomplete    development 

prevents    success   in    irrigation e475.    497 

Mead-Morrison    Ttig.    Co.,    variable    weight 
grab  bucket n»561 


Mears,    Lt.    Col.    F.,    on    bridging    Tanana 
River    •476 

Mehren,   E.   J.,   on  some   obligations   of  re- 
search   on    school    and   industry 530 

Memphis,  Tenn..   water  supply,  aeration  ex- 
periments for  removal  of  carbonic  acid 

(W.   Donaldson)    •874 

Water  supply,  new   (J.  R.  McCIintock) .  .  .a962 

Merrill.    G.   A.,   on   determining  longitudinal 
shear   in    wooden    beams    •1056 

Merriman.  T.,  on  building  additional  siphons. 
Catskill    aqueduct    •See 

Mess  costs  per  man  per  day  on  reclamation 
projects     11,34 

Messenger.   F.    D.,   on   policy   in   advertising 
for  highway  bids    85 

Messinger,  F.  D.,  on  advertising  record  runs,  n7(J9 

Metal   trim  case,   decision  expected,  ,n328,   nS56 

Metals,  fatigue  of.  investigation   n76(3 

Report    1095 

Metcalf,    L..    review    of    "Engineering   Eco- 
nomies"     (Fish)      310 

Reviews    of    books    on    rate    making   and 
depreciation    716 

Meters,  see  Water  Supply.  Meters. 

Mewes,    F.    T.,    on    diagram    for    designing 
open  ditches  with   1:1   side  slopes ^173 

Mexico,    Maltrata   location  recalled  by   rail- 
way electrification    (E.  Low)    •785 

So.  Pac.  builds  $6,000,000  line nl063 

Miami  River  bridge.  I'roy.  Ohio,  see  Bridges, 
Concrete. 

Michigan  Central  R.R.,  improvements n938 

To  build  long-span  steel  arch  bridge  over 
Niagara  'Gorge    e378.    'SSO 

Michigan,    cities    may    incorporate   as    port 

districts    n683 

Highways,   see  Highways,  Michigan. 

Michigan    Engineering    Soc.    meeting n319 

Michigan    Road    Contractors'    Assn.    organ- 
ized  n367 

Michigan  Univ.,    student  chapter.   Am.   Soc. 
C.    E..    as   an    honor   society    e773 

Microbiology  and  theory  of  activated  sludge.  742 

Milburn,  A..  Co.,  portable  acetylene  genera- 
tor    n^604 

Milk,    analysis    932 

Market,  production  and  sales,  book  review  930 

Miller,   R.   G..   on  featuring  record   runs   in 
advertising    ne03,    n643 

Milwaukee.   Wis.,   harbor-rail   committee   as- 
sists harbor  commission    n975 

large   public    works    program    nS49 

Sewage    treatment   plant    to    use   vacuum 

filters    (T.  C.   Hatton) 303 

Sewer     work,     chance    for     outside    con- 
tractors      nl34 

Mine  caving  damages  bridge    n376 

Mine.    coal,    see    Coal    Mine. 

Mine  drainage,  see  Sewage  Treatment,   also 
Water   Supply. 

Mining    equipment,    permissible    1096 

Minimum  wage  act.  see  Labor,  Wages. 

Minneapolis.   Cappelen  memorial   bridge,   de- 
sign of  400-ft.  concrete  arch,  .  .  .el45,  ^148 
Water  supply,  large  addition  planned.  .  .  .    n88 

Minnesota,   building  trades    labor   rates   ad- 
vanced     n375 

Engineers    and    architects    meet    n463 

Highways,    see    Highways,    Minnesota. 
Municipal  coal   and  wood  yard  legal.  ,  .  ,    118 
Water   and  sewage  plants    673 

JIISSISSIPPI   RIVER 

Bridge  to  be  built  by  Twin  Cities n684 

Floods,    conditions    and    land    filling    at 

Cairo.   Ill •614 

Congress  provides  810,000.000  a  year.  n510 
Hydrologic  record,  1882-1932  (Capt.  E. 

N.   Chisholm)     ^112 

Lower  river,  problems  discussed  at  Am. 

Soc.  0.  E.  meeting n464,  n597,  752 

New    bill    n224 

Pamphlets  on 719 

President    to     ask     special    report    on 

spillway    project    n847 

Problem  in  light  of  1923  flood .  .  .  .  eO, 
•31.    (J.  P.  Kemper.  J.  A.  Oekerson 
and  Col.  C.  McD.  Townsend)   letters  362 
foundation  and  scour  protection  of  large 

liower   station    ^219,    538 

Power,    at  St.   Paul    n34 

Missouri,  highways,  see  Highways,  Missouri. 

Southeast,    malaria    problem    932 

To  build  four  bridges  across  Missouri  R.  298 
Missouri,  Kansas  &  Texas  Ry.,  places  large 

order  for  water  softeners n555 

To   lease  70  miles   to  Wabash  Ry 1044 

Missouri    Pac.   improvement    plans    n803 

Missouri  River,  bridges,  four  to  be  built  by 

Missouri    298 

Wire  and  willow  mat  revetment •258 

Mitchell.  H.  C.  on  least-squares  adjustment 

of  survey  observations 546 

Mixers  ancf  mixing,   see  Concreting. 
Moccasin  Creek,   so  Hetch  Hetchy. 

Modern   industrialism,   book  review    314 

Modjeski,    R.,    engaged    for    Hudson    River 

bridge     nll02 

Moff.it  Tunnel.  Colorado  society  wants  local 

e?iginecr   for   tunnel    n685 

Bond  issue  legal    nlOOO 

Suit   to   go  to   Supremo  Court    nl7S 

Mohlman.  F.  W.,  on  fixation  of  atmospheric 
nitrogen    by    activated-sludge    process,  .  . 
letter   814,   see  also   487 
Mollusks,  rock  boring,    attack   concrete  pile 

jackets '499.  en08.    (H.   E.  Squire) 

letter  '635.  (W.  O.  Atwood)  letter  894 
Monarch  Tractors.  Inc..  new  crawler  tractor 

has   6-cyl,    engine    n*231 

Moore.    H.   T..    review  of  "Mechanical   Han- 
dling  and    SWiring   of   Materials"    502 

Review    of    "Mechanical    Testing" 1002 

Moran.     D„     engaged     for     Hudson     River 
bridge     nll03 

'Illuslraled"   a.    abstracts:    e    editorials;    n.    news 


Morris,  F.  B.,  on  proposed  restudy  of  Pan- 
American  railway   project 837,    (P. 

Lavis),  letter  973 

Morris  Canal  board,   engineer  on n766 

Part   of    sale   money   for  ship  canal.  ..  .n597 

Morrison  St..  Portland,  Ore.,  bridge  rem- 
forcement    (C.    B.   MeCullough)  ...  .letter  460 

Morrow,  F.  E.,  on  protecting  steel  bridges 
from  locomotive  blast letter  •596 

Morrow,  Gov.  J.  J.,  tells  of  Panama  Canal 
maintenance   and   operation    nl81 

Morse,  G.  P.,  on  an  engineering  substitute 
for  cellar  door .  .  .  .  letter,  with  editorial 
comment.    •461 

Mortality    figures,    provisional,    for    1922 .  .  1085 

Morton.  R.  M..  new  calif,  highway  engineer,  n276 

Mosquitoes,   see  Malaria. 

MOTOR  VEHICLES 

Accidents    (D.    Beecroft)     152 

A   job  for  the  engineer    e857 

And  highways; 

Charging  for  highway  service  to  foreign 

trucks    e818 

Deflection  tests  favor  buses    •Ses 

Load  limits  reduced  by  California   lawlll6 

Overload    problem,    solving e.378, 

(W.  H.  Aspden)   letter  552 
Gasoline   tax.    a   real    (British)     (F.  J. 

Richmond) e473.   letter  505 

Lighting,    and    hghting    highways    (D. 

Beecroft )     152 

Recording    device    shows    road    condi- 
tion     n^514 

Road   surfaces  and  motor  transport,   at 

International   Road    Congress    1121 

And  railways  (W.  J.  Howard) letter  87 

Competition    1003 

And  street  traffic,  see  Cities.  Streets. 

April  output  breaks  record n855 

Automobile    control,    city    planning    and 

traffic  regulation   (H.  S.  Swan)    •Sol 

Auto    pushes    bridge    off    abutment     (C. 

Haydockl    •lie 

Autos    protecting    bridges    from     (Bridge 

Guard)    letter  131 

Caution  plate,  new.   for  trucks   n729 

Caution  plates  on  motor  trucks  aid  con- 
trol   (D.  C.   Fenner)    106 

Deaths  by,  some  special  pleading el45 

February  third  largest  month  on  record,  n560 

Fees,  logical  method  of  computing 797 

Ford    running   gears,    worn-out,    used    as 

trailers    (D.  A.  MeCrudden)    •SSS 

Haulage  values   e653,  *6o8 

Headlight,     relocation     suggested     (J.    C. 

Allman )    letter  318 

Maintenance  in  Detroit  water  works.  .  .  .    625 

Operating  costs,   bulletin  on    932 

Overloads   threaten    city   pavements 832 

Parts,    umform,    discussed    n560 

Poles.    92-ft..    hauled    30    miles    on    two 

motor  trucks    n*180 

Record    railway    shipments    in    1922.... n229 

Registration    gains    n638 

Registration    shows    12.239.114    n895 

Self-dumping  steel  body  lor  Ford  trucks. 

n^942 
Stage   line,   suit   against,   by  railways.  .nl059 
Tax.  see  Highways.  Tax. 
Truck     designed     for     road    construction 

work    n  •  373 

Economic  stud>',    for   road   construction 

e652.    •658 

One- ton,    all-service  body    for n'1105 

Operates   gravel   screening  plant    (P.  L. 

Fetherson )     •679 

Three  million  to  be  produced  in  1923,  n467 

"Mount  Vernon"  to  be  reconditioned n464 

Mount  Pleasant.  Mich..  $15,000  water  bond 
issue  will  cost  539,750    (C.  H.  Peterson  I  , 

letter    36* 
Moving  nine-room  house  by  motor  truck. '1053 

Moving  warehouse  in   two  directions •7.'»4 

Mucking  machine,  mechanical,  for  mine  and 

tunnel  work   n*9S2 

Muckleston.  H.  B..  on  slid*  rule  lor  solv- 
ing Manniiig's   lormula    ^1(^3 

Muir,  A.   W..  on  salvaging  and  maintaining 

macadam     156 

Mullergren.  A.  L.,  on  proper  equipment  for 

pumping  stations    a962 

Mullen.   J.  H.,  on   winter  road  grading  and 

graveling  in  Minnesota   489 

Mundorff.   R.   F..  on  moving  river  sand  by 

hydraulic    elevator    •IISI 

Municipal   engineering,    ownership,   etc.,    see 

Cities. 
Murphy.  D.  W..  on  removing  seepage  and  al- 
kali   from    irrigated    lands     749 

Muscle  Shoals,  another  bid n464 

Ford,  H.,   opposition   to    e377 

Wilson   Dam   work  up  to  estimate n805 

Museum,  national,  of  engineering  and  indus- 
try    planned     n.322 

Nashville.     Tenn.,    concrete    bridges    to    be 

repaired      : 1090 

Mvers.    B.    S.,    on    test    of    two    beams    for 

strength    of   light-weight    aggregate.  ...  •lOSH 
Myers.  R.   Z..   on  locating  skill  in  highway 
engineering     ''" 

N 

Najaa  Graclllima  kept  down  by  copper  buI- 

phate    600 

Nashville.    Chattanooga    &    St.    Louis    By., 

improvements     n847 

Wipes  out   deficit    ,n93ft 

Nashville.    Tenn,,    concrete    bridges    to    be 

repaired 1090 

Nat'l-Anier.  Wholesale  Lumber  Ass'n 
formed     ■"i'il 

Nafl    Ass'n  of  Mfgs.   to  meet    ni.;8 

Nat'l     Boiler     Washing     Co.,     welded-flange 

pipe  coupling    VJ'JS 

Leasing  engine   terminal    plants    lllu 
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Nat'l  Carbon  Co..  steel  case  batteries  in  two 

new    sizes    n7o0 

Nat'l     Conference    on     City    Planniny,     see 

Cities,    Planning. 
Nat'l  Defense  Council,  Emerirency  Construc- 
tion   Committee,   indicted    e61 

Nat'l    Eiec.    Lifc'ht    Ass'n.    hydraulic    power 

committee,    report    1094 

Nat'l  Firo  Protection   Ass'ii.   meeting    ....nSyy 
Nat'l  Highway  Traffic  Ass'n.   annual  meet- 
ing     nans,  n708.   nSSV 

National    inter-relations    elOSO 

Nat'l  Lime  Ass'n  to  meet   nG-iy 

Nat'l  Lumber  Mfrs.'  Ass'n.  offers  prizes  for 

better  manufacturing  methods    nl86 

Sizes    agreed   upon    n64!i 

National    museum    of    engineering    and    in- 
dustry  planned    n333 

Nat'l  Paving  Brick  Mfrs.'  Ass'n,  election.  ,n'64a 
Nat'l    Sand    and    Gravel    Ass'n    urges   high- 
grade  materials  for  concrete    n279 

Nat'l  Slag  Ass'n.   meeting    n415 

Nat'l  Transportation  Institute  incorporated .  n7b3 
Natural    gas  subject   to    laws   of    interstate 

commerce    el069,    nllOl 

Navigable  waters,  defining e773 

Navigation     Congress,     American     delegates 

named     n936 

Navy    contractors'    relief    bill,    specif    rule 

asked    n321 

NebraskA-Colorado    wa|er  treaty  signed.  ...  1091 
Nevada,    snow    siu'vey    and    stream    rimoff 

forecast    for    1933    1001 

Newark,     England,     refuse     collection     and 

disposal     e693,     706 

Newark.  N.  J.,  port,  development  extended.  n*556 

Port,   private  bidders   sought    n597 

Newark   Bay,   N.   J.,    bridge   finally    author- 
ized         n34 

New   Brunswick   sues  Canadian  Pac.   to  re- 
move cantilever  at  St.  John    n640 

Newcomen     Soc.     oflicer.     guest     at    Loree 

luncheon     n804 

Transactions   311.   e773 

Newell.   F.    H.,    on    decentralization    and  A. 
A.   E.'s  experience ....  letter  1014.   see 
also  869.   888. 
On    irrigation    in    Western    land   reclama- 
tion     eo.    28 

Newell.    J.    P.,    on    Grand    Trunk    railway 

arbitration    *211 

New  England,   transportation   siUTrey   to  be 

made     n332 

New    England   W.    W.    Ass'n    adopts   meter 

specifications     n689 

Outing     nlOOO 

NEW  JER.SEY 

Cement    plant,    state-owned    e519 


City 


el91 

new   law    n697 

grade  crossings.  .  .  .e733,  n7G3 


Conferi 

Highw;iys.    see   Highways,    New   Jersey 

Highway       Commission       removed       by     , 

Governor     nl81 

Highway    Commission    recommended ....  nS33 

License  law   effective   Apr.   8    n598 

Morris  Canal   sale  money  to  be  used  for 

ship  canal    n597 

Sewage  treatment,  soiind  conservatism.  . 

e947    97'' 
Tax  exemption  of  new  dwellings  illegal.  .'n507 

Water  consumption    declines    251 

Water   diversion   tax   upheld    n976 

Water  supply,   bills   in  legislature n68a 

New  Jersey   Building  Congress   organized .  . 

n977.  e986 
New  Jersey  Sewage- Works  Ass'n.  meeting.  .ntjOO 
New  Mexico  highways,   see  Highways.  New 

Mexico. 
New  Orleans,   La.,   opens  inner  harbor  and 

industrial    canal    n848 

New    Pi'ague,    Minn.,    small    sewage    works 

636 

s*i   disposal e341 

M^Tess  meets   n'735 

iiiawha    &   West   Va. 
■■--''■"•""i     n804 

'■-      .llM.lrlnl        nllOl 

7-ft.    con.rete    pipe   culvert •4.'j6 

■l!     Ceiilial     lion    Works    Co  .    all- 

hdily    f,)j-   l-ton   truck n*110.5 

&   St.    Louis   to   spend 


Newspapri 
New  York 
New    Yorl 


New   Yorl<  _    _       _ 

$.'1,071), 1100     '..'...!'.  !'."'n726 

NEW    YORK    CITY 

r'l  •lu''ri/"'''''''"V'  °'' '■"    '''■  ^'  TuMlej.'-lO 

I'     ■"l.lln     \|    ,l,li      :  ,         l:,,i,t       aCCldeut .   .   .  1 138 

'    KmI;,! ,    I,,,,,   I     roremonies.  .n683 

i;,'-'    "i^"'     '<"!'    I'll'!-'     I'i  iruied n«36 

Elevaied    aulewalU.s     of     ri'iiiforced    con- 
hthal.  letter 


suggestetl    „.  .^v*t. 

High    Bridge,    engineers'    efforts    to    save 

bridge    .         e519,    n554 

New  York  Sec..  Am.  Soc.  C.  E..  would 

„  save n410 

Razing    authorized  by  Board   of    Esti- 
mate      n508 

Hudson  River  tunnels,  see  Hudson  Rivei-.' 
Manhattan     State    Hospital     for    Insane. 

„  fi™.  ■ •  ■ n305,   e379.  n597 

Manhattan  trafric.   improvement    801 

Merchants'       Ass'n       completes       transit 

study     nlgX 

Park-Lexington   BIdg..   erected  over  com- 
plicated track  layout    •.'533 

Plan   for  city   and   environs'   experts    ap- 

Port-"'         "*"" 

.  Hearing   postponed    n.SO" 

Port  Authority,  heiuing  on  cooperation 

by    railroads    n3fi"> 

Port  authority,  merger  with  Vehicular 
Tunnel   Commission   proposed    ,  . .  .    n4B4 

Port    authority    takes    first    step n(iS4 

Problem,    an    opportunity    to    get    to- 
eether    ^ (.giji 


Problem   tackled   by   railways    (F.    R. 

Ford)     e240.    249 

Stuart.   F.  L.,    to   study   port   for  rail- 

roads     1376 

Terminals  of  railroads,  report  on    ....el40 
Power  hydro-electric,  for  city  district  dis- 

cussed     n599 

Queens  Borough,  city  controls  subsurface 
(r.    ni      iK  its.  .  .  .  (C.   U.  Powell) ...  .'743 

R,,iii  ,,,,       ,,11    to    be   electrified    nl016 

K'    I   111     1,1111   made   mandatory    .  .  .  .el031 

S'\\M,,_,     (,,.1   sewage  disposal    1096 

Sl;il(ii    Island    tunnel,    bids    called    up...n763 
Tunnel   to  New  Jersey,  bill  proposed ..  n331 
Subways,     see    below.     New    York    City, 

'Transit. 
Tax    exemption     ordinance    held    uncon- 
stitutional      n598,    upheld    n943 

Traffic    congestion,    seven    bronze    towers 

to  relieve n'136 

Transit : 

"Building"    subways    1018 

Contracts     for    more    than    $2,000,000 

awarded     n89 

Engineer  needed  in   solving  problem.  .e239 
Merchants'   Ass'n  completes   study.  ..  .nl81 

Subway   headings   meet    n975 

Subway,    low   bid    n944 

Traffic  congestion    e651 

Ward's  Island   fire    -.  .6379.  n597 

Water  supply: 

Catskill    aqueduct,    building    additional 

siphons    (T.  Merriman)    *866 

Shandaken   tunnel  holed  through 

n319,  e331.    '443 

In    operation   Jan    1 nll33 

Zoning,    amendments  of   regulations    sus- 
tained      n564 

New  York  R.R.  Club  discusses  transporta- 
tion      n.567 

New  York  Sec.  Am.  Soc.  C.  E.  would  save 

High    Bridge     n410 

New  York  Sec  Amer.  Water  Works  Ass'n. 
discusses  special  assessments n409 

NEW  YORK  STATE 

Administration    building    at    Albany    pro- 
posed      n373 

Barge   Canal,    history   of,    book   review..    930 
Bond   issue,  S.iO.OOO.OOO,   for  new  build- 
ings for  state  wards    n597 

Bureau  of  Housing  to  be  established ...  n847 
Canals  report  heavy  tonnage  for  1932 .  .  n9U 
Dwelling  tax  exemption  law  held  valid.. 

n683.  n943 

Fire    loss    in    538 

Government  reorganization.   Albany  engi- 
neers   endorse    plan     n554 

Bill   before   Governor    n895 

Bill    signed     nl016 

Program     n463 

Highways,  see  Highways.  New  York. 

Licensing  law   effective  May   5    n764 

Long  Island  R.R.  grade  crossing  elimina- 
tion,      state      may      pay      $5,000,000 

toward     n554 

Public  works,   bills  for    n703 

In    recent    legislation    n895 

L.iw    arouses    interest     .nl061 

State  engineer,  Albany  Soe.  of  Engineers' 

resolution  on    n366 

Voters  to  decide  on  550,000.000  construc- 
tion for   state's  wards    nl015 

Water   Power : 

Bill    commits    state    to    f200.000.000 

expenditure     n597 

Czar,    a  prospective    e607 

State-owned.    Gov.    Smith    advocates.  . 
_  ,  ,  n463.    e474 

Water  supply,   permit  applications.   1905- 

22    •37  . 

New    York     State    Road    Builders'     Ass'n, 

meeting       n330 

New  Zealand,  long  railway  tunnel  opened.  .    159 

Water  power  plans   391 

Niagara  Falls  Power  Co.,   tunnel,   engirieer's 

invited    to    inspect    n410 

Niagara   Gorge.    Michigan    Central    to  '  build 

long-span  steel  arch  bridge e378.  'aSO 

Nickel    Plate,    see   New    York,   Chic.   &    St. 
Louis. 

Nile   River  control    nam 

Nitrogen,      atmospheric. 
Sewage  Treatment. 

Noble.   A.,   memorial   to    - e905 

on  stresses  in   arch*  dams.'.* 


fixation     of,     see 


Noetzii. 


.letter  317.   see  also   131 

water  purification  plant.  new*824 
-     highways,     see    Highways, 


Norfolk, 

North 

North  Carolina. 

Northern     Canada     Power     Co.     gets     Des 
Qmnze  Falls  lease    n895 

Northern    Pac.     Ry..     bridge    widened    and 

reinforced    (G.    H.    Wilsey)     .  .  *7af) 

Equipment   purchases    ' '  'nl'Jg 

Section  house  moved  20  miles  on  flat  car 
(D.    Fairohild)     ....  •458 

Northern    State   Power   Co.    plans n34 

Novo  Engine  Co..  gasoline  engine  hoist 'de- 
signed  as  equipment  unit n»189 

Northwest    Eng.    Co..     trench    hoe    attach- 
ment  for  locomotive  crane    n*381 


Cal.,     tube,     permission 


"HITCART 

Angdl.  g:  H.  ... 
Armstrong.  W.  G. 
.Arthur.  T-  M.  .  . 
Atkinson. 
Bain,  R. 
Barton.  D 
Bates.  W. 
Hell.    Dr 


L.    8. 


.  8.51 
.1143 
.1019 


•niustrated: 


abstracts;   e.  editorials; 


Bennett.  J,  E.    . , 727 

Bonar.    S.    H 727 

Botsford.   C.  H 137 

Boyle.  Col.  J.   W 737 

Breathitt    Col.  J.  B B87 

Brown.   L 333 

Carr.  C.  M 1103 

Carr-Harris.   Prof.  R 940 

Child.    J.    T 1143 

Clarke,    D.    D 558 

Cohen.   W.   V 940 

Comber.    W.    G 899 

Cothran.    T.    W 369 

Cowles.    W.    L 186 

Cresson.  B.  F..  Jr •323 

Criswell,    J. 183 

Davids.    C.    M 899 

Decrow.    D.    A • 415 

Doe.    A.    R 1063 

Drake.    C.    W 899 

Ducker.    W.    A 1143 

Egan.    J 940 

Emslie.     G 278 

Farrell.    E.   J 369 

Farrell.    J 558 

Pemow.   B.  E 323 

Flaherty.    E.    F 687 

Furlow.   F.   C 809 

Gary.    M 807 

Goldschmidt,    Dr.    H 980 

Gol!,  W.  H 851 

Graves.    F 512 

Greene.    G.    S.,    Jr 'SS 

Hansen,   J.   R 512 

.  Harrington.    W.    J 10B3 

Healey.    C.    F 37 

Hering.    R e987.    '1017 

Heskelh.    Lt.   Col.   J.   A 278 

Hodgdon.    F.    W 228 

Hollingsworth.   C.   H 228 

Hopkins.    L.    N 1019 

Hopper    J.   J 940 

Howe     B,    P 641 

Howell,    W.    A 512 

Hunter,    W B87 

H.\Ties.    E.  J 641 

Judsoii.  Col.  W.  V 685 

Katifman.    G 414 

Kennedy.  Hon.  W.  C 183 

Kessler.    G.   P 641 

Kinne,    G.    W 737 

Kirschner.    P 1143 

Knapp,   Col.  L.  H 183 

Knight,  C.   W 1019 

Lawrie.    R.    A 1019 

Lindsley.    A 767 

Lloyd,    W..    Sr 278 

Lynch,    H.    H 137 

McCampbell,   J.   A 1143 

McNab.    W '  '    466 

Miller.    V.    C '  '  .    137 

Murphy,    W.   J 807 

Murray.    F.    A 687 

Parsons.  Hon.  R.  C 228 

Partridge.  Prof,   E.  D 1019 

Prindle.   Adm.  F.  C 512 

Randel.  H.  M [    278 

Rapp.   F.   A 767 

Raycraft.  J.   T 979 

Renton.    W.    H .-.  .  '    ]'  .'    727 

Rice,  Capt.  R.  B 512 

Rider.    J.    B 466 

Robert,    Gen.    H.    M '896 

Rodgers.    J.    G 807 

Rust,  H.  R '  '    323 

Sanborn.    E.    W 183 

Schneider.   H.   C 1019 

Scott.  J.  H 940 

Scott,  J.  R.,  Jr .;:.;:;;;  599 

Seabrook.   C.    R     1103 

Seaman.   H.  J 3^3 

Sirrine,    C 1063 

Skiff,    M 641 

Smith,   H.  F '    137 

St.    Laurent.    A '..'.'.'.'.'.'.    510 

Starr,  R.  C RMO 

Steele.  H :;::::;::;;;;:;:::  isi 

Stipp,    P 183 

Sto(^   Prof.    H.    H '.'.'.'.''    687 

Strachaeur.    E.    C 1143 

'    Stratton.    W.    D '  '    512 

Sunderland.  I.  C 466 

Talbot.    E.   H.    ...  97H 

Thomas.   B.   F .';.'.' 757 

Thompson.   ML       .  ••••.■ 1019 

Vinton.  T.  M 687 

Walken,  Capt.  H.  C.  C.  414 

Watson.   M '    414 

Waugh.  W.  P .Syo 

Wheeler.   Dr    S.  S '.['.'.WW'.'.'.'.'.    807 

Wilson.   P    H.    .  Kio 

Young.  H^  A ::;:::::;::::::::;  io? 

Youngs.    L     B ifos 

Zumwalt,    W ; ! .  !   183 

Ockerson.   J.  A.,   on  Mississippi  spillways.. 
•  ■    letter  .363.  see  also  e6  and  'SI 

nS^^'t™,"^-'"^  '^"'^-  ^ee  Prom  job  and  office. 

Office  building,  see  Buildings. 

Ogden.  Utah,  cast-iron  ani,  steel  pipe  re- 
lative merits  at  Ogden  (J.  M.  Tracy) 
'""tter  177.    (T.   F.   Wolfe)    letter  505 

OHIO 

Bill   makes  county  surveyors'   term   four 

years     n412 

*^'"%,  sewers,    bill    making  '  sewerage  '  a 

p"^;  ''y    • .  .  .e474.   n509 

h,n?iiieer?  opposed  to  registration    (E.  D. 

Oilman)      .  .  341 

Highways,   see  Highways.  Ohio. 
Kegistration    of   engineers,    see   Engineers. 

Sewer  rates  and  maintenance  act  becomes 

'"*■      n897 

nl'lS  l"*^-   Soc    meeting  supports  bUls n41'! 

Ohio  River  bridge,  see  Bridges.  Ohio  River 
Ohio  River,  fiood  conditions  and  land  filling 

at    Cairo.    DI •614 
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Water  power  rights  may  be  awarded  to 

Louisville    company    n31i) 

Oil.    lubrioatiiiE.   see  Lubrication. 

Oil.      surface,      reclaimed      from     Baltimore 

harbor    (N.   C.   McLoud) '368 

Oil  and  steam  enrme  costs  lor  small  towns  199 
Oil   columns   in   railway   service,  new    detail 

for     n'469 

Oil  tank  Are  walls,  design    (F.  W.  Babbitt^ 

Oklahoma,    boundary    dispute    with    Texas 

over  oil  lands 703.  correction   9(i.') 

Heavy  rains  cause  damage    nl059 

Oklahoma  City    flood   tops  dam    "^l.?^. 

Olmsted  F.  L..  biography,  book  review.  .  Jl.} 
Omaha.  Neb.,  water  supply  filtration  plant'870 
Ontario.    Chippawa.   development,   five  units 

operatmg    n7'~3 

Railway   provincial,    extending  to  Hudson 


Bay 


•1113 


Three  more  generators  ordered    n273 

Votes  S12.687.000  for  power  system,  also 
S.50.000  lor  study  ol  second  Chippawa 
power   project    n847 

Orders,  duplication,  see  Construction.  Eqtiip- 
ment. 

Oregon,    flood  damage  extensive    nl83 

Oregon   Short  Line  to   construct  branch.  .  .n803 

O'Rourke.    J.    F..    on    grout    and    gravel    pack- 
ing around  tiuinel;,.  .letter  76C.  see  also  *617 

Osgood     Co.,     revolving'     railroad     ditches 

shovel     n«941 

Traction  wheel  mounting  lor  railroad 
shovel    '1146 

O'Shaughne-ssy  Dam.  Hetch  Hetchy  Dam 
now  "O'Shaughnessy  Dam".  .  .n685,  (J. 
H.  Gregory)   letter  760 

O'Shaughnessv   dams.    two....e734.    (J.   H. 
Gregory)    letter  760 
Completed,   and  reservoir  storage  begun  ..  •741 

Ottawa.  Ont..  garbage  and  refuse  used  for 
land   filling    (G.   H.   Wilson)     ^■.    106 

Outguessing   the    future    eSSa 

Outlets,   reservoir,   see  Reservoirs. 

Ovsters  from  polluted  water,  purification 
"plant    for •1047 

Oxyacetylene,  see  Welding. 


Faaswell,  G  ,  review  of  two  books  on  rein- 
forced concrete.  .  .  .312  (C.  A   P.  Tvirner) 
letter  •71.5                                                ,        , 
Review    of    "Elasticity    and    Strength    of 
materials"     1094 

Pacific  Highway,  verdict  allows  comple- 
tion      nl060 

Packing-box  practice,  bad,  causes  large 
losses    1003 

Page.  F..  new  pres.  Amer.  Road  Builders* 
Ass'n n321,    n*937 

Painter,  C.  E.,  on  the  sales  engineer.... 
letter   273. 

Paint,    and    enuipment    maintenance    (R.   C. 

Sheeler)      C n728 

I'n    maintaining   industrial    property    .  .  .  .n466 

Paint,  tar.  and  galvanized  vs.  black  steel 
(E    Godfrey)  .  .  .  .letter  131 

Paint  to  prevent  rusting  between  plates 
(A.  H.  Sabin)  .  .  .  letter  271.  (R  Khuen. 
Jr..  H.  A.  Greene  and  C.  R.  Fickles) 
letter  460.    (A.   H.   Sabin)    letter  682 

Paints,  varnishes  and  colors,  physical  and 
chemical    examination,    book    review.  .  .  .    129 

Panama     Canal.     Gatun     Lake,     effect     on 

local    rainfall     346 

Good  for  thirty  years  more   e285 

Governor    Morrow    tells    of    maintenance 

and    operation    nl81 

Transits     1120 

Panama  City,  brick  paving  (H.  W.  Dur- 
ham) .  .  .  .letter    272 

Panama.  Republic  of.  to  borrow  S4.. 500. 000 
for  roads    n365 

Pan-American  railway  -project,  proposed  re- 
study  (F.  B.  Morris)  ...  .*837.  <F. 
Lavis)  letter  973.  (J.  A.  I^necek)  letter 
1013.    (V.   L.    Havensi    lettor    1013. 

Pantograph  roller  made  from  caster  (H. 
D.    Hurley)     '175 

Paper,  tracing  new n644 

Paris  plans  moving  underground  sidewalk     927 

Open  cut  to   replace  tunnels 'lOS? 

Stadium     design     has     131-lt.     cantilever 
roof     '787 

Park-Lexington  Bldg  .   see  New  York  City 

Parsons   Co..    new    trench    excavator    ....n*770 

Parsons.  H.  H..  on  highway  traffic  engi- 
neering       31 

Pasadena,  Cal.,  civic  center  approved.  ..  .nll43 

Patch,  D..  on  experience  with  metal  forms 
for  a   flat-slab   floor *296 

Patents,  wood  suction  pump  patent  upheld 
by    court     n689 

Patcr=on.  M  .T..  on  locating  skill  in  high- 
way   engineering    •72 

Paul.  G.  P..  on  brass  plugs  set  in  concrete 
m.ark  survey  points  in  timber  tract   ....•356 
On    steel    stack    as    derrick    mast    in    re- 
placing   other    stacks    •756 

Pavements,   street,   see  Cities.    Streets. 

Paiirp  Brick  Mfrs.  Ass'n..  see  Nafl  Paving. 

Pawling     &     Harnischfeger.     deep     dragline 

excavation     ",n2s 

New  size  gasoline  shovel    "*",X 

Shovel  demonstated  in  India  India   ....  n*327 

Treiichinc-    machines     "940 

Pay.  engineers',   see  Engineers,  Pay 

P,-iynp.    F.    T..    biography     .7,2, 

Pease.   C.   F.  Co.,   new  blueprint   dryer.  .  .n"417 
Peck    C    L  .  on  activated-sludge  process.  .  .  . 
e28S.   487.   c519.   522.   844.    (A.  M,  Bus- 
well   and   others)    letters   843 
On    fixation    of    .atmosphere    nitrogen    by 
activated    sludge.  ..  .487.    (AM.   Bus- 
well    and    others)    letters   843.    (Peck. 
C    t,  )    letter    844 


Pelton  Water  Wheel  Co..  new  pump  ....n*901 
Pelton  Wheel  tests  show  high  efficiency  n415 
Pennsylvania      highways,      see      Highways, 

Pennsylvania 

Rainfalls,     intense,     unusual    series     (J. 
H.     Lance)      ♦798 

Water    supplies    1003 

PENNSYLVANI.\   K.R. 

Elevates  Camden,   N.  J.,    tracks nl099 

Employees'    relief,    868,000.000    lor.  .  ,  .n638 
Holds  to    former   position  in   shop  crafts 

case     n896 

Improvement  program   for  Northwest.  .nl099 
Renewing  a  long  slip-switch  by  wrecking 

cranes      •457 

Reprimanded  by  Railroad  Labor  Board.. 

nl099,  ell09 

Reservoir    at    Enola   yard    n355 

Road    crossing    accidents    876 

To   build   dam  for  Altoona   shops'    water 
supply     nlOlo 

Pennsylvania  State  College  conference  on 
industry  and  engineering.  .  .  .n896.  e945.  n977 

Penstock  design,  present-day.  book  review..  1094 

Penstock   valve   patent    valid,    court   rules.. n853 

Pere  Marquette  R.R..  improvement  prog- 
Winter   track   work.  .  .  .letter  636 

Permanence  antagonistic  to  progress  (J.  B. 
Chessington)      letter  177 

Permanent  Ass'n  of  Intemat'I  Road  Con- 
gresses, see  International    Road  Congress. 

Pernambuco  Engineers'  Club  issues  bul- 
letin         933 

Perth    Amboy   bridge   plans    approved n321 

Peterson.  C.  H..  on  15.000  water  bond  issue 
will    cost    Mt.    Pleasant    S39. 750.  .  .letter  364 

Peterson.    R..   on    advertising   record   runs.  .n9Sl 

Petley.  B.  H.  sues  Tacoma.  Wash.,  for 
position     nS95 

Phenol,  contamination  of  public  water  sup- 
plies     e906.    928 

Philadelphia    grade    crossing    elimination.  .n803 

Phila.: 

Broad   St.    station   fire.  .  .n«1059.    el069. 

•1086.  nl099 
Fox     Theater      formwork     damaged     in 

fire     niq99 

Sewage-works    program,    new     n68.5 

To    have    new    grain    elevator     n893 

Water   supply,   bills   for  huge  program.  .n765 
Coal    consumption    recorder    used     (H. 
R    Cady ) '1054 

Phila  ^Camden  bridge.  caissons  reach 
bottom     nllOI 

Phila.  &  Reading  R.R.,  extensive  improve- 
ments      993 

Photography  in  making  road  plans  (G.  H, 
Henderson)     82 

Pierce,  V.  M..  on  hot-mix  asphalt  sand 
roads     154 

Piers,  shipping.  Ballantyne.  Vancouver.  B.  C. 
casting  and  sinking  cylinders  for  (W. 
Small)     *908 

Piezoelectric  measurements  of  high  pres- 
sures         205 

PILES 

Bearing    formula,    another    (J.    C.   Traut- 

wine.   Jr.)    letter  316 

Cut-off    saw   covers    wide   area    *548 

Determining     locations     under     L-shaped 

column   section    (J.  Feld)     '356 

Driving    250-ft.    piles    for    Hudson    River 

'       tunnel    shaft    e240,   ^243 

Investigations     719 

Study.  Chemical  Warfare  Service  to  help.    262 

Pinchot  highway  conference    n640 

Pine.    hard,    and    Douglas    fir.    two    grades 

proposed      "JISJ 

Pine     Southern,   and   Douglas   fir   tested. .  .1089 
(Columns    tested    1117 

PIPE 

Cast-iron: 

And    steel,    relative    merits,    at    Ogden. 

Utah    (J.    M.    Tracy)     

....letter    177.     (T.    F.   Wolfe)     letter  505 
Handling  36-in.  cast-iron  water  pipe. .  '550 

In   1922    n231 

Relaid    blowout  In    (M.   Maffilt)     594 

Revision  of  standard  specifications  and 

specials     al008 

Right  way  to  pile   (G.  C.  Love) ^174 

Tar  refined,  for  coating  pipe  and  fit- 
tings   (S.    R.    Church)    293 

Centrifugal  process,   production  to  be  in- 
creased     n414 

Concrete.    Association  hears   engineers.  .  .n229 

Flexible  rubber  joint n^902 

Jackets  attacked  by  rock  boring  mol- 
lusks  •449,  eB08.  (H.  E.  Squire) 
letter   ^635.    (W.   G.   Atwood)    letter  894 

Coupling,    welded-flange    n809 

Culvert.       new.       ha-s       erreat      crushing 

strength    nl022 

Pipe    shipped  by    parcel   post .n*684 

Laying,   good  soil  permits  rapid  work  in 
deep  trench    '546 

Loss    of   head    In    799 

Sewer,    to    simplffy     n808 

Steel     and    cast-iron,    relative    merits    at 

Ogden.  Ut.ah    (J.  M.  Tracy)    

...letter    177.    (T.    P.    Wolfe)    letter  505 

Steel,    list    prices     n771 

Thirty-inch,      lowered      into      subaqueous 
trench      *''al 

Wood,  construction,  hints  on    nl064 

Pipe   line   sills    and    cradles,    portable   plant 

used    in    replacement     •269 

•Illustrated:   a.   abstracts;   e,  editorials;  n.  news 


Pirnie.  M.,  on  aeration  of  water  immediately 
after  alum  dose  saves  soda 883 

Pitometer.    see    Water    Supply 

Pittsburgh.    Pa..     Boulevard    slide    goes    to 

court     n806 

Collapse  of  house  kills  four n323 

Sixteenth     St.     bridge     opened     to     foot 
traffic      nl81 

Plainfield.  N.  J.,  sewage  works,  Imhoff  tank 
and    sprinkling    filters    (Dr.    W.    Rudofs)   779 

Plank  protection  for  concrete  waterproof- 
ing     ^498 

Plankton,   see   Water   Supply. 

Planning,    city  and  regional,   see  Cities. 

Plasters,   cements  and  limes,  book  review.  .    310 

Plate-girder  abutments  held  by  brackets.  .  .  .    971 

Plate-girder  design  and  detailing  (R.  Flem- 
ing)       '1033 

Pneumatic  tools,  air  constunption  esti- 
mated      nll04 

Pneumatic  tools,  new  types,  etc nl40 

Poland,    railways,    conditions    

'484,     (Z.     GiUewicz)     letter  974 

Poles,  concrete,  new  machine  for  casting  in 

place     n^739 

93-ft..    hauled    30    miles   on    two    motor 
trucks    n*180 

Political  control   of   roads    e333 

Politics,    book    i-eview     718 

Pollution.  Curtis  Bay,  Baltimore,  Md.,  com- 
mittee   to    study    n366 

Port   and   Terminal 719 

Port  authority.  New  York,  see  New  York 
City. 

Port  Washington.  N.  Y..  road,  slab  design 
on  hills  and  for  irregular  crossings  (G. 
Reinberg.    Jr.)      '790 

Portage    River.     Ohio,    bridge    wrecked    by 


PORTLAND.  ORE. 

Council   approves  waterfront  development 

plan     n977 

Drainage  project  and  sewer,  see  Columbia 

River    and  Columbia    Slough. 
Morrison  St.  bridge  reinforcement    (C.  B. 

McCullough)    letter  460 

Street    signs    of   bracket   type   installed.  .  ^969 
Trunk       sewer       construction       (W.       P. 

Hardesty )      865 

Water     works      improvements     completed 

and    projected     (W.    P.    Hardesty)  .... '110 
Portland   Cement  Ass'n.    expands  work ....  n976 

Opens    New    Orleans   oJHees n414 

Porto    Rico,    irrigation    project    has    novel 

features    (R.   A.   Gonzalez)    '161 

Port    Reading   Creosoting    Plant,    pioneering 
at    e875,    n89D 

FORTS  AND  HARBORS 

African    Gold    Coast     1037 

Borers,    see   Marine    Borers. 

Cable  net  used  to  remove  boulders   (C.  C. 

Worsfold )      '657 

Lake  rivers   as   harbors    e906 

Michigan   cities  may   incorporate  as  port 

districts     n683 

Portland.  Ore.,  development  plan n9i7 

Post  office  bill  would  encourage  aviation..    208 
Potomac    River.    Key    bridge    opened    .  .  .  .n'375 

Pottery    makers    get    prison    terms     n763 

Potts.  C.   accused  by  Direct  Oxidation  Dis- 
posal Corporation ■  ■ 

n463.    (H.   J.   Hirst)    letter  635,   n640 

Denies    Direct    Oxidation    Co.    charges.  .n307 
Investigation  of    charges  urged   by   N.  J. 

Sewage-Works    Ass'n    n600 

Poughkeepsie  bridge,   see  Hudson  River. 
Powell,  C.    v..   on    city   controls   subsurface 

use  of   public   streets    ^743 

Power,    development    shown    by    Iowa    stu-  _^ 

dents'    exhibit    n*7 .4 

Electric,   see  Electric  Power.  _  _ 

Interstate,   Hoover  proposes  treaty  .  c.520.  n.>.>4 

Interstate   transmission    el069.    nliui 

Pres.   of   a  Cement    Co..   on   smaller   sack 

letter  72':.   see    also  585 

Pressures,  high,  piezoelectric  measurement.  20.5 

Price   exchanges   tinlawful    el  030.    nlOBj 

Prices,    reasonable,    in    1923    n  ^6*^ 

Rise    In     • t^L'k 

Wholesale,  rise  halted  in  December.  .  .  ■»   i°" 
Priorities.    Hoover   discusses    ..........    "-79 

Progress,  permanence  antagonistic  to    (J.  B.     ^^ 

Chessington )     ;•■•.•■  '^"^''  *  '  ' 

"Progressives"  hold  railroad  valuation  con- 
ference     e986.  nl01« 

Projector,    optical    contour    °^ J?S 

Psychology,   boom,    counteracting    •  •  ■  l.^- •    fgiS 

Public  economy    e285.      JO, 

Public    finance,   book    review    ' !» 

Public  health,    see  Sanitation. 

Public-servico    engineering    eompensallon. .   »i' 

Pl'BLIC  WORKS 

Commission   to   study  for  relief  of  labor. 
bill    reported    ■  •  •, "385 

Depreciation    and   rate  making,   book   re- 
views     ;  ■  '  ; ,■ 

Planning    as   related    to    tax   burden,    »o- 
dress  by  A.  N.  Johnson    917,  e045 

Publicity    for     ,,...,.. ....  .e.)UO 

Reproduction   cost  new  afllrnied.  .  .e986.   lUIO 

Service  pipe  construction   records.    Impor- 
tance  of    (J.   P.    Wentworth) 10.>1 

gtatus     n849 

V.iluation     fixed   value    and    variable    re- 
turn  as'  a  rate  base    (L.   Hudson) ....    349 

Washington    Slate    Committee    on    Public 

Utility    Information    formed    "''^J 

Publicity  for  public  works -.eSBB 

Publicity    only    will     not    raise    engineers 

status     '■'33.    a701 
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Pueblo.  Colo.,  flood  prevention,  preliminary 
work  on  clianging  Arkansas  River  ™="''^4g2 
Three  '  Vonsuitaiiis    appointed     nl''^ 

I'l'MFS 

Bearings,   water  lubricated,    rubber-lined. n901 
Ccnlnlufal.    light,    improved   shalt  bear-^^^^ 

Diesel-eiiitine'-dr/v'en.'  irrirate  .50.000  acres  ^ 

in   India    I  J.  A.  Coiacol    .  .  . ;    '"j; 

Portable,    triplex,    tor   road   builders.  .n'114» 
Shipped    by    truck,    for   paver   when    C'tv 

water    rails    , "H",?, 

Small,   iies  loKping  roads   . A.anT 

Small  output  against  high  head    ".a,,-' 

Turbine-driven,    ocntntugal    pump    •- •    ".g"^ 
Valve    flexible  rubber  increases  service. n'StOl 
Water  supply,    see   Water  Supply. 
Wood  sui-tion  pump  patent  upheld nc»J 

Putnam.  Mai.  R.  W..  on  Chicago  terminals 

tor    water-borne    tianic letter    10MB, 

see  also  009   and  900. 

Puzzolan,   see  Cement. 

Q 

Quackenbush,  P.  B..  on  locating  skill  in 
highway    engineering     ' '■ 

Quantities,   see  Contracts. 

Quantity  surve.-  system  in  biddmg  on  con- 
struclion       . edi  t 

Quarries,  see  Stone.  .     ,     ,„,,. 

Quebec    Des  Quinze.   Que.,  power  project. nlOlb 

Quebec    to    receive    bids    lor    Des    Quinze^_._^ 

Queens  Borough,  see  New  York  City. 
"Quickflx"   lor  pitching  concrete   floors.  .nll40 

R 

Rack-rail  traction  abandoned    ..........  .    TOS 

Rader   R.   D.,   on  locating   skill  in  highway 

Radio,     broadcasting,     delense    ol     (W.     N. 

Easton)     'etter  270 

Rails,    see  Railwa.vs.   Rails. 

Railroad    Labor    Board    reprimands    Penn. 

R  B     nl099.    ell09 

"Railway  Engineer,"  on  college-trained  en- 
gineers  lor  the  railways letter  v-JO. 

see  also  567.  895 
RAILWAYS 

Accidents  and  track  work   702 

Africa,  Cape-to-Congo  railway  service.  .  .  .    4ol 
And   shippers  organize   regional    advisory 

boards     nlOB4 

Appliances  shown  at  Chicago   n559 

Argentina,  feeder  railways  of  34-in.  gage 

•307.    (P.  Lavis)  letter  506 

Ballast,   see  below.   Railways,  Track. 

Bridges,  see  Bridges. 

British,  see  Great  Britain. 

Canada,  post-war  difBculties  and  valuation 

ol  'Grand  Trunk   (J.  P.  Newell) '311 

Car  supply,  helping  to  improve 79a 

Car  wheels,  thermal  stresses 9J2 

Chic  ,  Peoria  &  St.  Louis  Ry.  abandoned. n683 

Condition    e2 

Consolidation : 

Constructive    criticism    needed    (E.    P. 

Wendt)     letter    1136 

Eastern  roads,  hearing  on    n935 

Studied  by  Boston  technical  societies.  .n509 

Report    on    .■ 93'x 

Eipley  plan   el039.  1049 

Supreme   Court    and  I.   0.   C.    in    con- 
flict     „el029.    1049 

Western  roads,  hearing  on    ""§1 

Construction  projects  in  1923 •436 

Culverts,    see  Culverts. 

Curve  rails  and   guard  rails    a543 

Deficiencies    shown    by   handling    of   coal 

tr.ifflc    nl79 

Ditching  car.   home-made    •105<J 

Electrification; 

Canadian  Natl.  Rys,.  Ontario  line,  con- 
sidered       n89 

Grand  Trunk,  to  be  studied   n273 

New    York   City    .nl015 

New  York  City .^ made  mandatory.... 

el031.  nl063 

Present    extent    531 

Timiskaming  &  Northern  Ontario  Ry. .  .n365 
Virginian    Ry..    Westinghouse   gets   con- 
tract     n803 

Engine  terminal   plants,  leasing 1118 

Engineering  news  from   n896 

Engineers,  see  Engineers.  Railway. 

Equipment.  I.  C.  C.  to  investigate n88 

Erecting  shops.   Erie,   at  Hornell.   N.  Y.. 

improved    '952 

European,    conditions 434.     '484. 

•589.  871.    (Z.   Gillewicz)    letter  974 

European,  international  relations    871 

Finances,    revenues    increased    in    1923.  .n557 

Prance,    conditions *484,    (B. 

Gillewicz)    letter   974 
Preighthouses  and   warehouses,   combinar 

tion    a544 

Preighthouses,    improving    daylight    con- 
ditions  *GS2 

Freight,  see  Freight. 

Gasoline  car,  new  design *291 

Germany,  conditions '484.    (Z. 

Gillewicz)    letter  974 

Give  railroads  a  chance    e986.   nlOlO 

Government    control     and    reconstruction 

policies,  book  review   314 

Grade  crossings: 

Concrete  structures  on  D.  L.  &  W.   (M. 

Hirschthal)     536 

Crossing  rights e607 


Work  equipment,  care  of 

Wyoming   N,     "     " 


J ..B    -• awards    contract    lor 

330-mile    line     nbiu 


Illinois,  protection,  new   •'•'•. j^ 

IndiSiapolis.   ind..   track  elevation  •-•■  10 

^Tcfwlnf  H,m'nl''tir^.''^^*  •.    .  "554      k^,„  and  runoff.  Gatun  Lake,  effect  on 

New  .Jersey  conference  _. .  _. . . . .  .e733.  n7e3 


navlv;.iii.i  R.R.  accidents »'" 

Philud.-lphia     elimination     plans ...  .^  nSOJ 
Plan   and    construction.  ....a^a43. 
M.     Ripley)     letter     •721.      (C. 
Holden)     letter    721 

Right  method  ol  attack j--j-   •  „anr.  .—- " 

St.  Louis.    Mo.,    separation   ordered. .  .n805      Ramsay 
Grade    reduction,    and    widening,    on    H",   „ 

linois    Central    ;  •  V-i.-  •  ', '  '  'XJ.'.; 

Grade    separation.    Grand    Trunk    agrees 

■ith    Detroit  "-^"^ 


(T. 


.e733.  n763 


sail    aiiu    1  ui,w*».    M«««" ,     —       -  njtm 

local  rainfall    ;••••••  .'t  '  u 

Intense  .  amfalls.  an  unusual  series   (J.  H. 
Lance) 


•798 


Bains  damage  Kansas  and  Oklahoma.  .nl059 
Barney     H.    P..    on    winds    and    barometric 

effects  on  Great  Lakes  levels 

letter  733.   see  also  665 


with    Detroit     A'  :"  Aui,.'  'ro 

Gravity  freight  yard  at  Canton.  Ohio,  W.^ 

&  L.  E.   Ry ifr 

India,  $75,000,000  for  ;,  ,■  j  W  -  ,111 
Joint  short  line  authorized  by  I.  C.  C-.-lOo** 
Light.  Arsentine •307,   (F.  Lavis) 

letter  50(i 
Location,   tractor  used 


on  advertising  record  runs. .  .n688 

Randolph,    R.   I.,   biography    •639 

On    closing    Chicago    River 

letter  721,  see  also  609, 
Random   lines    ,. ny 78 

Rapid  transit,   see  Cities.  Transit, 


uLiK,,    u=cu  ...  swampy  ^ground 
•459.    (C.  B.  Bumside)   letter  730 
Locomotives:  ,     .    .  ,  /i. 

Blast,  steel  bridges  protected  Irom   (i . 

E.  Morrow)    letter  'o96 

Cyclopedia,  book  review ,  .  .  ,    l-o 

Electric,     Gen.    Elec.    Co.    and    Amer. 
Loco.  Co.  to  co-operate  in  manulac- 

ture    ,.    ....n414 

Gasoline,   lour-speed.    with   high  draw- 

bar    pull    h'Ji 

Heavy   orders    placed    "„i 

Water  supply    (F.   D.   Yeaton)  .  .  .e85/,   b/7 
Maintenance-ol-way.      methods,      develop- 
ment ol    (E.  E.  R.  Tratman) 438, 

(F.  H.  Alfred)    letter  636 
Winter  track  work,  Pere  Marquette  Ry. 

(F.  H.  Alfred)    letter  636 

Maps,  dotted,  aid  in  location  ol  railroads 

to  reach  timber *ilf 

Mileage,     world's     834 

"lotor     truck     and     railways      (W.     J. 

Howard)     letter   87.    1003 

Motor    vehicle    stage   line,    railways    sue 

against     nl059 

Narrow-gage,    Argentina    

•307,    (P.   Lavis)    letter  506, 

Oil    columns,    new    detail    lor n^469 

Ontario,    see  Ontario, 
Pan-American,   see  Pan-American. 

Poland,     conditions     

•484.    (Z.    Gillewicz)    letter    974. 
Port    problem.     New    York,    tackled    by 

railways   e340,  349 

Rack-rail   traction   abandoned    793 

Rails : 

Failure,  an  English 937 

Prog,     temporary,      made     by      fitting 
burned    out    section   over   main   line 

rail    (P.    B.  Lee)     ^465 

Joints.    European    experiments    933 

Reclamation    practice.   Illinois  Central. 'lei 

So.    Pac.    adopts    HO-lb.    rails 39 

Specifications,    new.   experience  with . .  a543 

Work   ahead .e436 

Regrouping,    hearings     n597 

Revenues  increased  in  1933   n557 

Road  lorm  has  line-point  top  and  rivet- 
less  wedge   joints    n*469 

Section    house    moved    20    miles    on    flat 

car    (D.    Pairchild)     •458 

Southern    orders    $17,000,000    ears    and 

locomotives    n6S3 

Stations,    analysis   of   principles   affecting 

design a574' 

Elevated,     flat-slab     designs     for     (M. 

Hirschthal)      •568 

Street    valuation.    Toronto,    award    made 

(P.  W.  Greene)    292 

Suburban.  London,  handle  traffic  through 

fog    304 

Switches,  renewing  a  long  slip-switch  by 

wrecking   cranes    •457 

Temiskaming.    see  Temiskaming. 

Terminals,    multiplying e435,     ^453 

Ties: 

Gum  wood  used  on  Santa  Pe 444 

Metal  and  concrete    a543 

Treating  white-oak  ties    a543 

Treatment,  economic  aspects  of a704 

Track : 

Accidents  and  track  work    703 

Ballast  and   machine  tamping a542 

Ballast-cleaning  machine  on  Santa  Pe.n^468 
Distortion  on  curves,  report  on....  •44,5 
Elevation,  handling  precast  bridge  slabs 

(T.  H.   Strate)    •455 

Engineers  for  railway  track  work ....  e437 

Inspection    instrument    361 

Problem    of    e43G 

Stresses,    committee    on.    report    of.  ...•445 
Test    data,    further,     rail     stresses     and 

track    distortion    on    curves     '445 

Winter  work   (P.  H,  Alfred) 

letter  li:)6.   see  also  438. 
Work,    see   Railways  Maintenance. 

Traffic,   record  volume  expected Ii691 

Tunnels,    see  Tunnels. 

Underground,  first,  jubilee  ol    435 

Valuation.       conference       of       "progres- 
sives"     e986.    lOlC 

Federal   valuation   and  its  results    (W. 

A.    Van    Hook) 1048 

Grand  Trunk  arbitration  (J.  P.  Newell)  .^311 
Street   railways.    Toronto,   award   made 

(P.    W,    Greene)     392 

Water  columns,  value  for    ....." n^809 

Water-supply,    economics   ol    ,al091 

Water  treatment  plant    (P.  D.  Yeaton)  .  . 
„                                                                   c857.    877 
vWidening  Illinois  Central,    and   grade   re- 
duction  •4.32 

Winter  track  work,  see  Railways.  Mainte- 
nance, 

•Illustrated;   a.   aV'otrapts-   p    Pditorials:  n.  news 


Saritan   Bay    bridge   plans   approved n321 

Raatall    W.  H..  on  analysis  ol   loreign  ma- 

chlnery  markets n«279,  n370.  n768 

On    machinery    export    plans    lor    1933 — 
Latin   America    n370 

On    machinery   export    plans   for    1923 — 

the    Far    East 

n708.  see  also  279  and  370 
Rate    making    and    depreciation,    book    re- 

views    • ■    71o 

Rathbun.   J,   C,  on   the  Tacoma  skew  arch 

letter  682,  see  also  355,  460. 
Reaction    jetty   works    successlully,    Praser 

River    °30 

Reaction   wheels,   see  Water  Power. 

Reading.    Eng..    activated-sludge    plant 493 

Reading  R.R..  see  Phila.  &  Reading. 
Reclamation,  see  Land  reclamation. 
Reclamation    Service,    A.    P.    Davis    forced 

out   nl099,  elllO,  nll38 

Reconstruction,     world     fIZi 

Concrete,    current    costs     JJs* 

Mess  cost  per  man  per  day    1134 

Record  runs,   see  Construction   Equipment. 
Redinger,    D.    H,.    on    constructing  Florence 

Lake    tunnel,    California     *776 

Redwood  Canyon   Tminel   relined  with   pre- 
cast   concrete    units     •669 

Reed.  R.  J.,  on  Los  Angeles  as  a  port. letter  682 

Reed.  S.  B..  monument  to •121 

Rees.  'G.  A.,    on   advertising  record  runs..,u769 
Reforestation  Committee.  Fed.  Am,  Eng.  Soc, 

at    work     879 

Reforestation.  Congressional  Commi^ee  on  1125 

Refunding   British  debt  to   U.  S e285 

Refuse,    see   Garbage. 

Regional  planning,  see  Cities,  planning. 

Registration,    see   Engineers.   Licensing. 

Rehabilitation,    staking   out   road    to e774 

Reinberg.  G,.  Jr.,  on  slab  design  on  hills  and 

for  irregular  crossings    ^790 

ReindoUar.   L,    A.,   on   central  mixing  plant 

lor    widening    macadam    road 85 

Reinlorcement,    see   Concrete,    Reinlorced. 
Reproduction  cost  new  affirmed    .  .  ,  .e986,  1010 
Reproduction    cost    theory    subject    of    two 

opinions     nllOl 

Research,    some    obligations   ol    research    on 
school  and  industry    (E.  J.   Mehren) ....    530 

BBSERVOIKS 

Concrete,  cracks  forced  by  icing  process.  •251 
Embankment    protected    by    gunite    rein- 
forced   slab    (A,    S.    Holway) •SSO 

Embankment,  beaching  slopes   on    ....  ^1117 
Outlets,     plane    and    bell-mouth,    relative 

discharges   (S,  H.  Chapman)  .  .  .  .letter  '177 
Plant  growth,  copper  sulphate  keeps  down 

Najas  Gracillima 500 

Seepage    losses    from    Mackay    reservoir 

(L.    Crandall)      745 

Spillway  discharge  studies   (P.  H.  Maey.)'361 
Retaining  walls,  pressure  with   sloping  sur- 
cliarge;  inconsistent  formulas  fM.  Hirsch- 
thal)  letter   ^370.    (J.   Peld)    letter  553 

Revetments,  see  Rivers. 

Reynolds.    L.    B..    on    making    sewer    joints 

with    pipe    partly    under    water •342 

Rhett.   A.  H,,  on  a  defense  of   "sales  engi- 
neer"       letter     8fi 

Richards,  A,,  on  why  Ohio  registration  law 

was    not    enacted    992 

Richmond.  P,  J.,  on  proposed  British  motor- 
car  gasoline   tax    e473.   letter  505 

Rings,     seal,     for    waterwheels.    see    Water 

Power, 
Ripley  plan,  see  Railways.  Consolidation. 
Ripley.    T,   M,,   on   cost   of   peen-hammering 

.   concrete  road  surface    368 

On  reaction   against   road   expenditures.  . 

letter  318 

On  relocating  railway  at  crossings 

letter   ^731,    see   also    543. 

Bisks    in    demolition     e607,    n638 

Rivers  and  harbors  bill.  .e385,  n640,  n733,  n803 


EI\'ERS 

Bank    revetment,    wire    and    willow    mat, 

Missouri   River    ^ •258 

Foundation   and  scour  protection  of  large 
power    station,    on    Mississippi    River 

•319,   538 
Improvement  costs  on  ton-mile  basis.  , . . 

364.    (E.  M,   Markham)    letter  595 
Mississippi,  see  Mississippi. 
Revetments,     then    concrete.     Sacramento 

River     , ^1002 

Sanitation    districts     e286 

Riveting    machine,    large    portable n853 

Road     Builders'     Assn.,     see     Amer,     Bead 

Builders*   Assn. 
Road     Congress,     Intemat'l.     see    Intemat'l 

Road  Congi-e.ss. 
Roads,    see    Highways, 
Roberts.    A.    B,    resigns   as   Public  Utilities 

Director  Cleveland.   Ohio e287.    n319 

Robinson.  D.  P..  Co..  appoints  engineer  rep- 
resentative   on    technical    committee. ..  .e473 


January  1  to  June  30,  1923 
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Rochester,    Minn.,    Council    makes    assistant 

city    engrineer     of    bricklayer n978 

Rock   borinff   mollusks   attack  concrete   pile 

•■199.   e608.'  (H.'  E.  Squire)  '  letter   'eSS. 

(W.    G.    Atwood)    letter    894. 

Rock    crusher,    development    in    1922 n41 

Rock   drilling,   see    Drillinr. 

Rock  Island,  see  Chic.  Rock  Island  &  Pac. 

Rogers.   W,  A.,  on   advertising-  record  runs.n981 

On  college-trained  engineers  for  railways 
letter  730.  see  also  567.  (J.  Lansdale) 
letter,    with    editorial    comment.    895. 

Rolte.   W.  E..    on    Federation letter  933 

Rollers,   see  Highways,  Concrete. 

Rolling    stone    bridge,    Susquehanna    River. 

damaged     again     u223 

BOOFS 

Cantilever,    131-ft.,    for   Paris    stadium.  . '787 

Concrete  roof-slab  failure  (Dr.  E.  G. 
Friedrich)     704 

Reinforcing  a  wooden  frame  five  centuries 

old     '483 

Varieties  of  roofing  to  be  cut nlO',1 

Root,  W.  H.,  on  blade  grader  road  mainte- 
nance         l->7 

Root     Spring    Scraper    Co..    spring    scraper 

truck  attachment  for  road  maintenance.. 

n'1065 

Rope,   with  fiber  core u*5(il 

Rope    steel,    strength   on   sheaves SOU 

Rorty,  C.  M.,  book  on  current  economics..    120 
Royal  Society  receives  $300,000  from  Sir  A. 

Yarrow     n683 

Rudolfs.  Dr.  W.,  on  Imhoff  tank  and  sprin- 

khng  filter  studies  at   Plainfleld.   N.  J. .  .  a779 
Ruggles  Motor  Truck  Co.,  motor  truck  for 

road  construction    n*373 

Ruhr,   see   Germany. 

Rule.    sUde.    see    Slide   rule. 

Runaway   ear   damages   brick   building.  ,  ,nl060 

Runways,   crane,  see  Cranes. 

Russia,  hydro-electric  plant  near  Petrograd.  *781 

Railways  ' '589 

Rutgers  College  new  Mine  Bureau  station. n935 
Ryerson,  J.  T..   new  pres.  J,  T.   Ryerson   & 

Son     n«416 

Ryerson,  J.  T.,  Co.,  buys  Cincinnati  Iron  & 

Steel     n*643 


Sabin.    A.  H.,   on   paint   to   prevent  rusting 

between    plates letter    271.     (R. 

Khuen.    Jr..    H.    A.    Greene    and   C.    R. 
Fickes)     letters    460,     (A.    H.    Sabin) 
letter  682 
On  riveting . painted  surface.  .  .letter  683, 
see  "also    460.    271 
Sackett. '  R;  L..  on  co-operative  engineering 

courses    ,.  ■  1050 

Sacramento,  -Cal..    filter   intake   to   be   com- 
pleted below    estimate    n236 

Garbage   being   fed   to    hogs    74a 

Garbage  incinerator,  bids  asked nl0G2 

Sacramento    River,    revetments,    thin    con- 
crete       '100!$ 

Stream-flow     measurements     under     tidal 

influence    (E.    A.   Bailey)     '347 

Safety,    structiiral.    New    York    committee's 

report    on     f.  .  .n935 

Safety.   "Symbol  of  Safety,"  book  review.. 1095 

Safety  hook  for  hoisting    n*417 

St.     John    River,     N.     B..     cantilever,     suit 

against     n640 

St.  Laurent,  A.,  elected  president,  Eng.  Inst, 
of    Canada    n*181 

ST,  LOOS,  MO. 

Bond    election   significant    e33a 

Bonds      for      $87,372,000      improvements 

voted     : n322 

Grade    separation    ordered    nSOo 

Improvements,    contracts    in    1922     n803 

May  building  permits  break  record.  .nl059 

Sells    bonds .  nl099 

Wider   streets   planned    •1126 

St.     Louis-San    Francisco     R.R..     to     spend 

$3,737,000      n726 

St.    Paul.    Minn.,    planning   projects   slow.  .n975 

Union    station    to    be    finished    n763 

St.   Paul   and   Minneapolis   to   build  Missis- 
sippi  River  bridge    D684 

Salaries,   engineers",  see   Engineers,  Pay. 
"Sales"  engineers,  see  Engineers,  "Sales." 

Sales    managers    to    organize     nlOC4 

Salmon   River.   Idaho,    potential    power.  .  .  .    714 

San    Diego,    Cal.,    constructs    pier n849 

Sand  in  concrete,   see  Concrete. 

River,   moved  by  hyiraulie  elevator   (R. 

P.    Mundorff )     •1131 

Sand   and   gravel  flrm.s.   Buffalo.   N.  Y.   not 

guilty     nl062 

Sand  foundation,  elastic  modulus  measured  1120 
San  FraiKlsco,  material  dealers  acquitted ..  n97? 
Theal>r     special    structural    features    (Z. 

■WitMn)     'SO.S 

Water    supTily    auirmented    n97i; 

Bids    asked    for  pipe    n7(i3 

S.W  FBANCISCO  BAT 

Bridge  across  Golden  Oaie,  Carqulnez  Bay. 

again    proposed    iilSl 

Another  hearing  held n557,  n803 

Contract    let    nSOfi 

Franchise     awarded     nl3.'> 

Permit    granted    n803 

Marine    borers   fewer   in    1922 HOI 

Sanitary  enffineerlng.  see  Sanitation. 

Sanltar>'  Potters  Ass'n.   members  get  prison 
terms    n763 

S.'VNnTATTON 

Baths,    public,    etc 932 

Death  rates  in  19  larve  European  cities. .   355 


Death  rates    (typhoid   and  other)    decUue 

in      838 

Elementary  sanitary  engineering  in  India, 

book     review      716 

Engineering    and    pubhe    health     (M.    N. 

Baker )     

494.    (H.'  B.'  Cleveland)  ' le'tteV  's'O^'. 
Health    lectures    etc.,    New    York    State 

Department     nl79 

Iodine    treatment    of    water    supplies    for 

prevention    of   goitre    (B.    C.    Little)  .  .a964 
Malaria-mosquito     worlt,     successful,     at 

Carbondale.     Ill 626 

Malaria   problem    of    southeast   Missouri.    933 

Mosquito    eradication,    book    on 127 

River  sanitation   districts.    Connecticut.  .  .e286 

Sanitary    engineering   broadened el45 

State  engineers'  conference e905,  928 

State  sanitary  engineers  broaden  member- 
ship   basis n936 

State  sanitary  engineers  to  meet  in  Wash- 
ington      n685 

Typhoid,    see   Typhoid 

Vital  statistics.  Whipple's  revised  edition.    502 
San    Joaquin    Light  and    Power    Corp.,    see 

Water   Power 
Santa    F6    Ry.,    see    Atchison,    Topeka    and 

Santa   Fe 
Sashes,    see  Window   sashes 
Saville,  C.  M..  on  financing  water  main  ex- 
tensions  in    municipally-owned    works.  a963 
On  right  method  of  paying  for  water  lor 

fire  protection    '872 

Sawyer,  Col.  D.  H.,  new  sec,  of  A.G.C. .  .nll39 
Scaffold  holds  long  reinforcing  bars    (G.  W. 

McAlpin)     •eSO 

Schools,  see  Education. 

Schuerman.     W.     A.,     on     signboard     gives 

bridge  erection  progress •549 

Science    center,    Washington,    Senate    passes 

bill    n88 

Scott  Field,   see  Aeronautics 

Screening,  see  Stone 

Seal  rings  for  waterwheels.  see  Water  Power 

Searles.    Lieut.    P.    J.,    on    footbridge    with 

bascule    draw    '680 

Seattle.      Wash..  .   Beacon     Hill     re-grading 

project    under    way n897 

City  sued  by  Strauss  Bascule  Bridge  Co..n976 
Garbage    and     refuse     disposal      ( R.     H. 
Thomson  I  .  .  .  .  letter,       with       editorial 
comment.  761 
Section  house,  see  Railways.  Section  House 
Securities,   tax-exempt,    amendment   opposed  n46 

House  moves  to  curb n275 

See,  H..  on  headwalls  for  pipe  culverts. ..  .'634 
Seepage,  see  Reservoirs. 

Sentimental    engineer,    the e519,    n554 

Sept-aer-sed.    see   Sewage   Treatment 
Service' without  profits- f  J.  P.  J.' Williams) 
.  .  .  .letter,    with   editorial    comment.    176 
Settling 'tanks   clear   foundation    water.  ..  .1057 

SEW.\GE,    SrWAGE    DISrO.«.4I,, 
SEWERS,      SEW.\GE     WORKS      (see     also 

Sewage  Treatment) 
Berlin  sewage  farms  in  use  fifty  years..  1120 

Defective  sewers,  cost  of  remedying 431 

Drop-down   cur^*e,  application  in  Chicago 

(C.    D.    Hill)     '707 

Effluent   as  boiler  feed   water 1049 

Folwell's      "Sewerage,"      revised.       book 

review     930 

Joints     made     with     pipe    partly     under 

water    fL.    B.    Reynolds) •343 

Nev"    York    City,    sewerage    and    sewage 

disposal     1096 

Ohio  rates  and  maintenance  law n897 

Pipe,  concrete,  in  sea  water,  approved  by 

Los  Angeles*  engineers 825 

Pipe,    to   :  implif y n808 

Pipe  laying,  rapid,  in  deep  trench ^546 

Service  pipe,   construction  records,  impor- 
tance of   (J.  P.  Wentworth) 1051 

Sewerage  a  utility e474.  n509 

Submerged   outlet   sewers,    cost   of 350 

Trunk,  under  construction,  Portland.  Ore. 

(W.  P.  Hardesty)    865 

SEW.VGE  TREATJIENT,  see  also  Sewage. 
Activated  sludge: 

British  experience  and  practice   <G.  W. 

Fuller.  .  .  .el91,  206,  2.52,  e385,  299 
Economics    of    process     (C.    L.    Peck) 

e519,  5-.'2 
Eldorado.  Kan.,  plant  (A.  H.  Jewell)  1085 
Fixation    of     atnit>sphcnc    iiilnrieii    by 

activated    sludge    (C,   Lee  Peck)  .... 

487,    (A.    M.    Buswell    and    others) 

letters    843 
Importance     of     oxygen     and     stirring 

e817.   •835,    (Prof.   H.   A.  Thomas) 

letter   1136 
Mechanical      agitation      at      Wakefield. 

Eng..    plant 953 

Mechanical    agitation    favored c':s.'i 

Mechanics  of  process  paper  on    1090 

Microbiology    anil    theory    (Dr.    A.    M. 

BuswcM   and  H.    L.   Long)  .  .  .  .clOl. 

119.   e817.    742.    •S.IS 
Milwaukee  plant  to  tise  vacuum  fillers 

(T.  C.   Hatton) 'HV! 

More    light e817,    •8:i."i 

Reading,    Eng..     plant 493 

Studies    made    In    Ontario 719 

Tendencies     e28n.    299 

Variation,    a    proposed     (Prof.    H.    A. 

Thomas)    ,... letter  '1136,  see  also 

•835. 

MERCREADY           .  '5 

Chemical    precipitation    passing.  .  .  .e239,    252 
Chlorinator  has  new  control n^.372 

•riustraled;   a.   abstracts;   e.  editorials:   n,  news 


Direct-oxidation    process   disapproved    for 

Trenton,    N.  J e947,    972 

Filters,    sprinkling,    and   Imhoff  tanks  for 

Champaign   and  Urbana.    Ill •152 

Fixation   of    atmospheric   nitrogen  by  at- 
mospheric   sludge     (C.    L.    Peck).. 487, 
(A.   Buswell    and   others)    letters   843 
(Sermicidal    effect    of    acid    mine   drainage 

Pennsylvania     iW.    L.    Stevenson)  ....  a713 
Great     Britain,    present    status     (G.    W. 

Fuller) el91.   206,  352.  e285,  299 

Imhoff    tanks    and    sprinkling    filters    for 

Champaign    and  Urbana,   111 '152 

Imhoff  tank  and  sprinkling  filters.  Plain- 
field.  N.  J.    (Dr.  W.  Rudolfs) 779 

Long  Beach.  Cal.,  reconstructing  screening 

plant     n411 

New  Jersey,  sound  conservatism.  . .  .e947,  972 

No  royal  road e609 

Sept-aer-sed.  new  system  at  Graham.  Tex., 

I H.    E.    Elrod) •630 

Sound  conservatism.  Trenton.  N.  J.  e947,  972 

Studies     1096 

Shandaken    Tunnel,     see    New    York    City. 

Water    Supply 
Shasta    Route    blocked    by    tunnel    fire.  .nlOlS 
Shaw,  A.  M..    on  dredges ,..,  letter  934 
Shawver.    C.   D..    appointed    Wyoming  state 

engineer      n59S 

Shear,  longitudinal,  in  wooden  beams,  de- 
termining   (G.  A.   Merrill)     •1056 

Sheeler.    R.    C.    on    paint    and    equipment 

maintenance      n728 

Shippers     and    railways    organize    regional 

advisory   boards    nl064 

Shipping  Board,  see  U.  S.  Shipping  Board 
Ships,  concrete.  Government,   status  of . , .  .      33 
Shoe    factory,     terrazzo    floor    for    (H,    S. 
Wright )      660 

.SHOVELS 

American   oower   shovel   demonstrated   in 

'  India     n^327 

Ditcher,    revolving    type   for   railroads.  .n*941 

Gasoline,    new   size n*982 

Power,    development    in    1922 nSS 

Railroad.  6-yd..  traction  wheel  moimting^ll46 
Railroaj-type    crawler   mountings  for    {B. 

Van    Brunt  I     n'370 

Revolving,    new     n*1065 

Steam: 

Clears  snow  from  Snoqualmie  Passn*1022 
Cut  snow  removal  costs  (C.  C.  Kilby)  •264 
Driven    by    rehtated    compresed    air..*549 

"Hoe"     attachment      n^902 

Novel  use  in   filling  over  box  culverts 

(G.  W.  McAlpiu) 2611 

Skip    on    portable    incline    supplements 

steam  shovel'  in  excavation '358 

Winners  in  upkeep  cost  data  content.  .n688 

Shumakei.  J.  P.,  on  Ohio  highway  mileages 
in    1922     •SOI 

Siberia,  surveying  without  instruments  on 
railway    (W.    Ewald) ^202 

Sight-line  factors  in  stadium  design,  deter- 
mining   .  .  .  .  , 'l?! 

Signaling  from  material  tram  car,  unique 
system     •266 

Signboard  gives  bridge  erection  progress 
( W.  A.   Scnuerman ) ^549 

Silver.  R.  L .  on  constru' t:on  methods  on 
can.von-side    road    e985.    •988 

Simplex  Valve  &  Meter  Co.,  meter  detail 
improved    n*901 

Siphons,  see  ^^'ater  Supply 

Skimier,  L.  E n^642 

Skip  on  portable  incline  supplements  steam 
shovel   in   excavation *3bS 

Slab,   flat,    see  Concrete 

Slag  Ass'n,  see  Nat'l   Slag  Ass'n 

Slater.  W.  A.,  see  Smith.   G.  A. 

Slide  rule  for  solving  Manning's  formtlla 
(H.  B.  Muckleston)    'lOSS 

Slide  rule  solution  of  cosine  formula  (J.  R. 
Jahn) '759.    (D,  L.    Bissell)    ^970 

Slip   switch,   see  Railways,   Switches 

Slope  stakes,  see  Surveying 

Sludge,  activated,  see  Sewage  Treatment 

Smaill,  W„  on  casting  and  sinking  cylinders 
for    Ballantyue   Pier '908 

Smith,  G.  A,,  and  W.  A.  Slater,  on  inunda- 
tion methods  of  measuring  sand  in 
making    concrete a216 

Smith,  H.  E,,  on  advertising  record  runs 
of    equipment    n643 

Smith.  H.  F..  on  Array  airship  hangar  at 
Scott   Field,    Illinois •334 

Smith.  L.  B..  on  low  bidding  on  highway 
work.  ..  .letter   506,    see   also    317 

Smith.  L.  C.  on  main  enance  methods  and 
costs,   Wa>'nc  County  roads 739 

Smith  L,  G.,  on  old  ccncrete  road  in  Mis- 
sissippi. .  .  .letter  802 

On     repair     of     defective     bridge     piers 
cracked   by   exi)ansion    •1081 

Smith.  S.  M.  Co.,  installs  hydraulic  labo- 
r.atory     (J.    S.    Can>enter) n^512 

Smith,    T.    L.    Co,,     '-i -bag    tiltmg    mixer.  .n644 

Mixers  for  Smith  African  dam n*281 

New  chute  mechanism  for  concrete  mixer. 

n^l005 
Small    tilting    miNcr n«689 

Smith.  W.  ¥..  on  Hudson  River  bridge  at 
Bear   Mountain     v;  *  '  *  *^"^ 

Smoke  nuisance.  Indianapolis  A.  A.  E.  to 
attack     n88 

SNOW 

Removal  costs  cut  by  steam  shovel  (C.  C. 

Kilby)      •-«.« 

Road    graxlers    for .  ,  .  n' J  <  ■» 

Steam     shovel     clears    snow    from    Sno- 

qualmie    Pass    "  10.,~ 
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storage,    heavy,    causes  disastrous   Maine 

floods    (G.   C.    Danforlh) 'Sai 

Survey    and    stream    runoff    lorecast    in 

Nevada    for    19^3 1001 

Snow.   T.  W..   Construction   Co..    new   detail 

for  oil  columns  in   railway  service.  .n*469 

Valve   for   water  columns n'809 

Soci(5t6  dcs  Ingenieurs  Civils  de  France  cel- 
ebrates 75th  anniversary n850 

Societies,  co-operation,   new   start  on e733 

New    professional    activity,    a e473 

(Xbligation,   a   neglected    eS31 

Twelve  per  cent  of  society  on  committees  706 

Wisconsin  societies  to  co-operate n805 

Soc.    for    Promotion    of    Ene.    Education. 

meeting     nll40 

Soda  in    water  treatment,  see  Water  Treat- 
ment 
South  America.   Bolivia,  building"  a  dam  in 

IR.   A.    Bennitt)    •.526 

Soulh.imptnn,   Entr..  new  floating  dock.  .  .  .    865 
Southem    Cal.    Edison    Co.,    receives    Coffin 

Foundation    medal     nl059 

Steel    transmission    towers    raised    while 

line  was   "hot"    '1055 

South     Carolina     highways,     see    Highways, 

South   Carolina 
South   Dakota,  bridge  building  by  force  ac- 
count     e385.    'SOS 

Highways,    see  Highways.    South    Dakota 
Southeastern      Water      and      Ligtit      Ass'n 

formed    n847 

Southern  California  Edison  Co..  Big  Creek- 
Los   Angeles   line  now   carries   330.000 

volts     n895 

Florence  Lake  tunnel,  construction  (D.  H. 

Redinger)      *776 

Southern    highways    e425 

SOUTHERX  PACIFIC 

Adopts    1101b.    rails 39 

Annual     report n935 

Builds  $0,000,000   line  in  Mexico    nl06!i 

Central    Pac.   Ry..    applies    lor  permission 

to    construct    link n637 

Harding.   C.   R.,    succeeds  Isaacs   as  con- 
sultant      nll40 

I.C.C.  approves  control  of  Central  Pac.  ..n3fi7 
Shasta   Route  blocked   by   tunnel   fire.  .nlOlS 

300   miles  of   double   track n803 

Will   build   118-mile   cutoff nl09 

Southern  Pine,    and  fir  tested    1089 

So.  Ry.  Co-  dredging  at  Pinner's  Point,  Va.  n03r> 

Buys    rail     nllOB 

Orders  $17,000,000  cars  and  locomotives  n683 
Specifications  for  highways,  see  Highways. 

Bids 
Spokane.  Wash.,  engineers  discuss  licensing. n684 
Spring  scraper  truck   attachment   for  road 

maintenance     n*1065 

Springfield.    Mass..    gas    plant    wrecked    by 

purifier   explosion n375 

Explosion    caused    by   friction    spark.     ..    796 
Sprinkler  heads,   see  Fire  Protection 
Sprinklers,    corroded,    coating    does   not   re* 

store letters  869,  1097 

Sprinkling   filter.s,    see  Sewage  Treatment 

Squares,    least,    book    on 126 

Squire.    H.    E..    on  rock    borers   in   concrete 

....letter    'eSo.    see    also    499 
Stack,    steel,    used    as    deri'ick    mast    in   re- 
placing other  stacks   (G.  F.  Paul) 'ise 

STADIUMS 

California    Univ.    under    way u766 

Chicago   building  public   stadiuni    '388 

Design,    determir  ng    sight-line    :  .ctors.  . '171 

Illinois  Univ •103 

Grandstand,    a  sensible    (B.  J.   Lambert) 

„     .      ,    .  e331.  •SSS 

Pans  design  has  131-ft.  cantilever  roof.  •787 

Stages,  motor,  see  Buses 

Stakes,   slope,  see  Surveying 

Standardization    and    simplification    ,    .  .      n41o 
Special   and   universal    eSlS    n850 

Standards  Bureau,  see  Bureau  of  Standards 

Standards   Committee,    see    Amcr.   Engineer- 
ing  Standards   Committee 

Standpipe,  old,  destroyed  by  ice  action  and 
corrosion     „ •IISS 

Stanfoi(i  Univ.,  receives  Hoover  statue" from 
Belgium     1^3^ 

Starrett    W.  A  ,  demurs  to  indictment' !  '. .'  ineSB 

Staten  Island,  see  New  York  City 

STATE.S 

And   city  bonds,    to   safeguard    eSSS 

Highw.iy    funds     e693 

Interstate    co-ope.-ation     .'e52o'     n554 

Ownership,    an    experiment    in    '     e519 

Sanitary  engineers,  see  .'  initation 
Water  power,  thinking   through  on    .  . .  .e474 
Stations,  railwiy.  see  Ra  Iways.  Stations 
Steam  engine  and  oil  envine  costs  for  small 

„  town   jqo 

Steam  shovels,  see  Shovels  

Steamer  destroys  drawbridge  pier 340 

STEEL 

Boiler,     tests     7r,q 

Bookings   for  castings    .         nll07 

Bookings  for  (,,,(!„_.  ,1,  .  ii„(,       1^4!, 

Demand,    fonlin       i,  1,    hv    Oarv nsis'! 

Economy    in     ,,....     ,     ".eTsJ.    eVo    '^^'^ 

IH.    P.     Dinili.i,,,  I      i,  Mrr     .S()l 

Electric      fouiKli.v       |,i„l,l,;ms,       research 

planned     nll04 

Erection,    handbook   ol    '.'.'.'.'.    1093 

"ebruary     ingot     output     heaviest     since 

Industry's  size  shown  by  census  ",'!.' .'  'nll07 
Ingot    output    and    unfilled    tonnage    in- 
crease       n,3^H 

Ingot  output  gains  73  per  cent 'in  year' n'l  40 
Leaoized,    non-corrosive     nllOo 


Output,  and  cotton  spindles,  more  active  n375 

Pipe,  see  Pipe 

liope,   sse  Rope 

Stresses ...  e6,53,     (Z.    Gillewicz) ..  .letter 
1058 

Economy  in  steel  sought.  . .  ,e653,  670, 
(H.  F.  Dunham)    letter  801 
Higher,    recommended    by    fabricators' 

(ominittee     n638 

Unit,  discussed n33a 

Structural : 

And    sheetpiles.    placed   at    $89    a   ton   n516 
Economy    in     (Z.    Gillewicz) ...  .letter 
1058,   see  also  633 

New    record    n85,'i 

Plate-girder    design    and    detailing    (R. 

Fleming)     ^1033 

Sales  begin  upward  swing nl88 

Sales   decline    n983 

Sales   increase    n564 

Sales.    May    nll47 

Stresses    revised     nl35 

Twelve-hour   day.    report    upholds. n983.    e985 

Twelve-hour  day  disregarding  the  public  e985 

Steel  locker  makers  plan  fewer  varieties   .  .n416 
Sternberg.   E.    G..    on   dredges.  ......  .letter  934 

Steubenville.    Ohio,    suspension    bridge    fail- 
ure    n^llOO.   see  also  976 

Stevens.  J.  P..  new  honorary  member  Amer. 

Soc.    C.    E nl33 

Stevenson.    W.    L..   on    germicidal   effect    of 

acid    mine  drainige   in   Pennsylvania.  .  .  .a713 
Stewart  Construction  Co.  wins  point  in  war 

fraud   suit n508 

Stockpiling,    winter    e473 

Stocks,    trend  upward    n*143 

Stone  &  Websti  r  rer-eive  Ford  power  plant 

.  contract    and   others    n895 

Stone  crushing  and  screening  plant,  electric  ♦387 
Stores  and  materials  control,  book  review.  .  137 
Storm      King — modern     road     built     under 

pioneer    conditions     *66 

Stott.     Com.     A.     C.    on    bridge    members 

lengthened    by    welding? letter.    1058 

■  Strate.    T.    H..    on    handling    precast    bridge 

slabs  on  track  elevation    •45.5 

Stratton.  Dr.  S.  W..  new  pres.  M.I.T.  .  .  .nl05S» 
Strauss  Bascule  Bridge  Co..   recent   orders..  n853 

Sues    Seattle    n976 

Stream-flow    measurements    under    tidal    in- 
fluence   IE.    A.    Bailey)     '347 

Stream    runoff    forecast    and    snow    survey. 

Nevada.    1933    1001 

Streander.    P.    B.     on    designing    filtration 

plants  graphically    •883 

Street    railways,    see    Railways.    Street 

Streets,   see  Cities.    Streets 

Strength     of    materials,     see    Construction. 

Materials 
Stresses,  initial  failure  and  automatic  relief  631 
Stripuse,   H.   S..  on  featuring  record  runs  in 

anvertising      „729 

Structural  progress  m  a  new  phase   e53 

Structural  steel,  .see  Steel 

Structural   treatise   a   comprehensive 1095 

Stuart.  P.  L.,  to  study  New  York  port  for 

railroads     n378 

Student  activities ;  .el93 

Submarine  Fulton  and  the  book  review..  .'.'   718 
Submarine    cutting    torch    used    in    bridge- 
work    (C.   P.   Howes) .  •454 

Submarine  rock  drilling,  see  Drilling 
"Suliordinatc  Engineer."  on  a  word  for  chieJ 

with  faith  in  his  men.  .  .  .letter  270 
Subsurface  use  of  streets,   see  Cities.  Streets 
Subsurface   waterflow.    see   Water   Supply 

Subways,  first,  jubilee  of 435 

Sugar  cane   wastes   made  into   wall   board   n730 
Sulphate  of  copper,   see  Copper  Sulphate 
bunshade     for     concrete     paving     (P      M 

„   Bailey)      ,1133 

Superpower,  see  Power 


SURVEYING 

Adva-.tages  of  least-squares  adjustment  of 
A/„'i"7''*A,°£^''"'*!J""''    IH.  C.   MitcheU)  .  .546 
Aerial    Alabama  Co.  makes  aerial  survey 

of    Tallapoosa    Basin  n60'^ 

Mapping   by   airplane,    hook   review  50.3 

Maps      aerial     of    230.000-aCTe     tract'. 
California,  bein?  made  n84<) 

Br.ass   plugs  set    in   concrete   mark '  piin't.i 

in  timber  tract   iG    F    Paul)  '^isR 

City,    geodetic    control    for    . .    1095 

CoMverr  ."'  .""■."".  .'"':*^""'^"^  "'^'-.758 

Law  of.   a  treatise  on. 'book  review 314 

(M    p"""?.'.?-    I"",?   >°f    ^^°^    surveying 
(M.    E.    Chamberhn)     .    .  107B 

in,.t"i"\-  ■'■y  '"  ""-""on  of'raiir'o'a'ds 

to   reach   timber    ....  .i-j. 

ProhlPms,     four     iL,    P.    Hammondi  !  !    " 

756,  correction  823,  (B.  A.  Wise)  letter  84.3 
Siberia,  surveynig  without  instruments  on 

railway  (W.  Ewald)  ...  •'>«'> 

Slope   stakes,    setting    (J.    C.   "Brown)       " 'm 
Surveyors,    county,    in    Ohio,    bill    makes 

term   four   years    .  .  n41"> 

Topographic,   see  Topographic  survey  "  ' 
Susquehanna    River,    more    power    on  s±f 

'"{[;?ns'\nS/:^^^r?l?;,~Spplic^!:^ 

/Vc'^t"^..""..-!"'^    -'    '"•"l3^"7*^%400 
S^i"'"-  Prof-  G.  P..   bn'Mr'.'Hiover'f^ews     "" 

a"so  ""7  '^  '=°-°"<'™"°"  ■  •  ■  •  letter  504.  see 
Iwffc'^-^-;-,^^"^™-^-  118    ..    590 
'"^ol^    ':   ^^-   >"-^'ee^aU  bridge  ^^^ 


Tacoma,    Wash.,    Arch,    faults   in.... '355 
(E.   Godfrey)    letter  460,    (J.  C.  Rath- 
bun)    letter  683 
Sued     by    B.    H.     Petley     for    engineer's 
position     n895 

Taking  all  the  credit   e608 

Talbot,  K.  H..  on  should  equipment  makers 
feature  record  runs?    559,    n602 

Tampa  Bay,  Fla..  causeway  planned 'lOO 

Tanana  River.  Alaska,  bridge.  .  .  .n375,  (Lt 
Col.  P.  Mears)    •476,    '938 

Tank   falls  at  Hartfard,  Conn.,   9  dead. 

n640.    (Prof.   C.    T.   Bishop)    •675,   e693,   712 

Tank,  heavy,  settled  in  place  by  melting 
ice     H32 

Tank,    oil,   see   Oil    Tank. 

Tanks,  concrete,  reinforced  with  outer  tight- 
ened bands    (W.   S.  Hewett)     a217 

Tanks,  elevated,   heat-loss  in  winter ^159 

Tanks,    settling,   see  Settling  tanka, 

Tappan,  C,  on  laying  coiurete  road  in  cold 

weather     366 

On    tractor    hauls     industrial    trains    on 

heavy  grade  in  road  work •SoO 

On  turntable  in  concrete  road  work  made 
from    flat    cars     •g4 

Tar  impregnation   for  drain  tile    828 

Tar  paint  and  galvanized  vs.  black  steel 
(E.    Godfrey)  ...  .letter    131 

Tar,  refined,  for  coating  east-iron  pipe  and 
fittings    I S.   R.   Church)     293 

Taxation,    book  reviews    718 

Tax,  highway,  and  motor  vehicle,  see  High- 
ways, Tax. 

Tax-exempt  securities,  see  Securities 

Taylor,  E.  S..  on  progress  on  Chicago  plan   528 

Taylor,    G.    E..    biography    •639 

Technology,  history  of,  Newcomen  Soc. 
Transactions    311.    e773 

Temiskaming   &   Northern    Ry.    extended   to 

Hudson     Bay     n978.     1113 

Electrification    considered     n363 

Temperature  variations  in  eyebar  chains 
found     slight      ^740 

Tennessee  highways,  see  Highways.  Ten- 
nessee. 

Teredos,  see  Marine  Borers. 

Terminals,  railway,  see  Railways.  Terminals 

Terrazzo     floor     for    shoe     factory     (H.     S 

Wright)       660 

Testing,    mechanical,    book    review    (Batson 

and    Hyde)     1092 

Torsion  test  rig  for  universal  testing  ma- 
chine      •1125 

Texas,  boundary  dispute,  see  Oklahoma 
Water    and    filter    plant    operators,    short 
course    for    n35 

Theater.  San  Francisco,  special  structural 
featiu-es      ^208 

Thomas,  Prof.  H.  A.,  on  a  proposed  variai- 
tion  of  activated  sludge.  ,  .  .letter  1136, 
see   also    *835. 

Thomas  Pump  Co.,  water  lubricated  rubber- 
lined  bearings  for  pump    n901 

Thompson,  W.  E.,  on  effects  of  grouting  and 
gravel  packing  around   tunnel •617 

Thompson-Starrett  prizes  for  building  con- 
struction students    nl099 

Thomson,  R,  H.,  on  garbage  disposal, 
Seattle.  ..  .letter,   with  editorial  comment  701 

Jhornton,  bir  H.,  praises  U.  S.  railway  work 
m  France    rB" 

Ties,   see  Railways.   Ties 

Tieton  Dam  project,  T.  N.  T.  moves  rock.  ,  .    594 

Tile,    see    Drainage 

Tile,  hollow  building,  tests — cement  gyp- 
sum   caps   best    'lOOS 

fewer  varieties  recommended    nll45 


TniBER, 


also    LUJIBEB 


•Illustrated: 


abstracts;   e.  editorials:   n,  news 


Defective,   causes  concrete  collapse    n35 

Heartwood    and    sapwood,    differences    be- 
tween     ■_  _   4g3 

Maps,  dotted  aid  in  location  of  railways 
to    reach    timber    *174 

Standing,  price  paid  for,  in  West    ..'.'.'.'.    491 

Stresses    in     a544 

Treating,   see  Wood   Preservation 

Timiskaming  &   Northern   Ontario   Ry.,    see 

Temiskaming. 
Tinsley,  H.  J.,  on  locating  skill  m  highway 

engineering   ....  71 

Tirso,  see  Dams,  Tirso      

Titiis    W    J.,   on  tightening   tension  bars  of 

bridge  by  heating  and  upsetting.  .  .  .•550. 

letter  803    .0.  A.  Hall)   Wter  8O1 
1.  N.  T.  moves  rock  on  Tieton   D.im  project   594 
Toboggan    slide,    home-made,     of    scientific 

desigri     (G.     P.     Morse)  .,.  .letter,     with 

editorial  comment,    •461 
Topographic      surveys,      appropriation      in- 

creased  to  $500.000 n89 

In    1923     ■    '    09.5 

Torch,   cutting,   submarine,'  'iuse'd   in  b'ridge'- 

work    (C.  P.  Howes)    ♦454 

Toronto,  Ont^ award  in  street  railway  valu- 

ation   (P.  W.  Greene)    .     .  .  29'' 

Towboats,  experimental    reports  on ';19 

Tower,    welded   steel,    built    in    a    cave '  (H 

L.    McLean)     •"BS 

Tower     panels,     determining    'height '  'when 

diagonals   are   parallel •971 

Towers,   coal,   made  portable  by  rollers'  .  .  .^676 
towers    transmission  raised  while  line  was 

not       'lO^o 

Townsend.    Col.   C.   MoD. '  on"whi"spi'liway 

win    not    solve    Mississippi    problem.,.. 

e6.   31,   34,   364 
Township  and  county  government  in  U    S 

book  review 
racir 
Tracks,   see  Railways 
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IRACTORS 

Converted  into  Industrial  locomotive    .  .n*730 
Industrial    train    hauled    by    tractor    on 
heavy  grade  in  road  work   (C.  Tappan)*359 

New    model    has    6-cyl.    engine n*231 

Produce     finished    road    grades     (J.     R. 

McLean)      '304 

Reduce    road   grading-  costs    (E.   R.    Wig- 
gins)       '200 

Csed    on    swampy    railroad    location.... 

*450,    (C.   B.   Burnside)    letter  730 

Tracy,  J.  M.,  on  relative  merits  of  cast-iron 

.-ind   steel  pipe   at    Og-den.    Utah letter 

177,  (T.  F.  Wolfe)  letter  505 
TRADE  ASS0CL\TIONS 

Functions  indicated  by  vote nl021 

Gypsum      Industries      Ass'n.      dissolution 

e51.   n93.   97 

Price  interchange  unlawful   . .  .  .el030.  nl06,j 
Rig-ht    to    exchange    information    argued 

in  Supreme  Court    nS03 

TrafHc,      street-control,      etc.,      see     Cities, 

Streets. 
Transit,    city,    see    Cities.    Transit 
Highway,  see  Highway,  Traffic 
Traffic    Ass'n.    see    Nat'l    Traffic    Ass'n. 
Trailer,   rubber- tired,  for  paving  mixer    ,  .n'SSl 
Worn-out    Ford    running    gears    used    (D. 

A.    McCruddenl      *88r> 

Transit,  city,   see  Cities.  Transit. 
Transportation.      Chamber      of      Commerce 

tackles   problems    n409,    e56.") 

Survey  to  be  made  in  New  Knsrland    . .  .n322 
Tratman.  E.  E.  R..  on  developments  in  rail- 
way  maintenance-of-way   methods. .  ,4?8. 
<P.  H.  Alfred)   letter  636 
Trautwine,  J.  C.  Jr..   on  another  pile  bear- 
ing formula.  ..  .letter  316 

Traylor    portable    compressor     n*327 

Trenches.    23>/.    ft.   dug  by   dragline. ...  .n* 902 
Auxiliary  cutter  increases  range  of  widths 

n*141 

Excavator,    new     n*770 

Machines     n940 

Trenton,   N.    J.,    sewage   works,    controversy 

neiO.   e947.  973 

C.  Potts  accused  of  holding  up  plans.  .  , 

n463,   507.    600,    635.   640 
Plans   acted   on  by  .state   health  board.  .n847 

Trestle,    mason's    new     n*770 

Tribus.  I.  I.,  on  "a  cold  weather  fight  and 

warm  weather  sedative":  a  scenario  ,...    881 
Trim,  metal,  see  Metal  trim 

Trolley  car   wrecks  steel   bridge    n*598 

Trolley    rails    should    be    bonded    carefully 

(E.   Godfrey) letter   803 

Troy.  Ohio,  bi-idge.  see  Bridges.  Concrete 
Trucks,  see  Motor  Vehicles 

Trusts,   pottery   makers   get   prison  terms    .n763 
Gravel  fti-ms.  Buffalo.  N.  Y.,  not  guilty.  nl063' 
Tuckei'man.  L,  B..  on  lettering  jigs.  .  .  .letter 
843,  see  also  771,  1098 
On    limiting    factors    in    record    runs    of 

eqiiipmerit     n853 

Tunnel  gun,  see  Cement  gun 

TUNNELS 

Florence  Lake  construction,  methods   and 
progress    'D.    H.    Redinger)     *770 

Grouting    L;nd    gravel    packing,    effects    of 

(W.    E.    Thompson) '617.     (J.    P. 

O'Rourke)    letter  763 

Human    nature    and    tunnel    driving. , .  .elllO 

Ijning.     concrete,    poured     through     well 
holes      •458 

Longest  continuous  tunnel  in  world,  Shan- 
daken,  holed  through    '443 

Railway,  long,  opened  in  New  Zealand.  .    159 

Relining  with  precast  concrete  units    .  .  .  'eog 

Roof  slabs,  diagram  for  desig-ning   (R.  P. 
Wallis)      •970 

Water  main,  under  cemeteries   ^1054 

Turbines,    aligning    casings,    time    saved    by 

leaving  jacks  in  concrete   '359 

Maker  installs  hydraulio  laboratory   (J.  S. 
Carpenter)      n*.513 

Pclton  wheel  tests  show  high   efficiency  n416 
Turner,  C.    A.   P..    and    H.    T.    Eddy.    "Con- 
crete-Steel Construction — Part  I.  Build- 
ings". ,  ,  .312,    (C.  A.  P.  Turner)  letter 

•71.'; 

On  "Elasticity  and  Strength  of  Materials" 
....letter    •716,  see   also  313 
Turner.   D.  L      to  study  Detroit  traffic.  .  .  .nl36 
Turner,    H.    C..    on    duplication    of    orders 

.  .  .  .letter  846,  see  also  735 
Turntable  in  concrete  road  work  made  from 

industrial   flat  cars    (C.   Tappan) ^84 

Tuttle,    A.    S.,    on   arcades   to   relieve   street 

traffic.   New  York ^710 

Twelve-hour  shift,  see  Labor 

Typhoid.    Cochrane.    Ont.,    water-borne    ty- 

lihoid   outbreak    714 

Death  rate,  decline    838 

Honor  roll  for  1922   e566,  593 

u 

Ulen    Contraotiner    Corp.    sued    T)y    Concrele 
Mixing-  and   Convcyiner   Co n410 

Undertrround  rriilway.   first.   Jubilee  of    ....    4'M> 

Underirroiind  water  flow,  ace  Water  Supply. 

Unemployment,   see  Labor. 

Union     and    Yale    to    teach    building    con- 
Btruction     nionn 

Union  Par.,  double  tracking  program,  etc  .n803 
Net    inf-omc   for    1022    nl0a9 

Unit  bids,   floe  Coniracta. 

United  Mine  Workers,  agreement  with  oper- 
ators      eiei 

U.  8.  Bureau  of  Standards,   see  Bureau   of 
fltandardfl. 

U.  S.  Chamber  of  Commerce,  see  Chamber 
of  Commerce. 


U.   S.   Civil    Service,    see  Civil   Service. 

U.  S.  Coast  and  Geodetic  Survey,  see  Coast 

and    Geodetic    Survey. 
U.    S.     Geological     Survey,     see    Greological 

Survey. 
U.    S.    Shipping:   Board,    to   recondition   two 

former  German  liners n4ti4 

U.  S.  Steel  Corp.  raises   wares    n692 

Universal,  cement  by  bag"  instead  of  barrel. nSOS 

Universities,    see   Education. 

Univ.  of  California,  see  California  Univ. 

Univ.    of    Illinois,    see   Illinois    University. 

Univ.  of  Iowa,  see  Jowa  Univ. 

Univ.  of  Michig-an,  see  Michig-an  Univ. 

Unwin.   W.  C.   new  honorary  member  Am. 

Soc.    C.    E n»13a 

Upham.  C.  M.,  on  designed  subgrade.  high- 
way         154 

On     progressive     hig-hway    construction — 

North  Carolina  practice 155 

Urbana.  111.,  see  Champaign.  111. 
Utah  hig-hways,  see  Highways.  Utah, 
Utilities,  public,  see  Public  Utilities, 


Valuation,    fixed  value   and   variable  return 

as  a  rate  base    (L.  Hudson)     349 

Railway,    see    Railways,    Valuation. 

Reproduction  coat   theory  subject  of   two 

opinions     nllOl 

Valve  for  railway   water   columns    n*809 

Valve,    penstock,    see  Penstock. 

Valves    and   pipe,    loss   of   head   in    '^9 

Valley  R.R.,   Va..  old  BoUman  truss  bridg-es  

(P.   G.   Lang,   Jr.)     •€fra 

Van    Brunt.    B..    on    crawler   mountings    for 

railroad-type   power    shovels    n*3TO 

Vancouver.    B.   C.,    Ballantyne   Pier,    casting- 

and  sinking-  cylinders   for    (W.    Smaill)*©08 

Harbor,  cable  net  used  to  remove  bould- 
ers      *  067 

Van  Dusen,  E.  A.,  on  where  home-use-only 

products    control    would    lead.  .  .  .letter    1137 
Van   Duzer.    W.   A.,   on   restoring   macadam 

roads     156 

Van   Hook.  W.  A..   On   Federal  valuation  of 

raih'oads    and    its    results     1048 

Variometers,   horizontal   intensity    719 

Varnishc'B.    see  Paints. 

Ventilation    (F.   J.   McMorran    and  Prof.   C. 

E,   A.    Winslow)     letters    271 

Venturi   flume,    increased  use  of    205 

Vermeule.    C.    C.    on    Mm-ris   Canal    board.. n76t5 
Versailles.    France,    see    Marly. 

"Vialog:"    show    road    condition     n*514 

Virginian    Ry..    electrification,    Westinghouse 

gets  contract    n803 

Vital  statistics,  Whipple's,  revised  edition.  .    502 
Von   Schrenk.    H.,    review  of   German  book 

on  wood  tests    129 


W 


Wabash    R.R.,    income    n763 

Plans     n975 

To  lease  70  miles  of  M.-K.-T 1044 

Wadsworth.    H.    A.,    on    discharge    through 
adjustable    submerged    orifices     *SOS 

"Wages,  see  Labor. 

Wakefield.    Eng..    mechanical    agitation    for 
sewage    activation    plant    953 

Walker,    L.    R..    on    temporary    wood    truss 
spans  gap  in   steel  bridge    •fi7H 

Wall  board  of  sugar  cane  waste   ., n730 

Wallace    Supplies    Mfg.    Co..    bar '  bending 
machine     n>1066 

Wallace     &    Tiernan     Co.,     chlorinator    for 
water  and  sewage   n^37'*J 

Wallis.    K.    P..    on    diagram    for    designing 

tunnel    roof  slabs    •fl-O 

On    plant    for    cold-weather    concreting.  .  •994 

W,t11s.   hollow  brick,    save  heat    •709 

Walls,    retaining,    see   Retaining   Walls. 

Waltham.       Mass..       emergency       standpipe 
works      *968 

War   camp   cases,    see  Camps. 

Ward's    Island    fire,    see    New    York    City. 

Warehouse,   flve-story.   moved  in   two  direc- 
tions      •754 

Warrcnton.  Ore.,  chooses  woman  manager.. n637 

WASHINGTON,   D.   C. 

Construction  program  approved  by  Presi- 

drnt      nl099 

Keller.   Col.   C.    resigns   as  engineer  com- 
missioner     n685 

Key  bridge    across   Potomac   opened ...  .n^375 
Knickerbocker       Theater       disaster.       see 
Knickerbocker. 

Science   center.    Senate   p.a.sses   bill n.S8 

Water  supply   filtration   plant    n»8!t7 

Washington     State     Committee     on     Public 

I'tility    Information    formed     n331 

Highways,      see     Highways.      Washington 
St,atc. 
Wasser.  T.  J  .  on  half-width  concrete  pave- 
ment   laid    speedily    "SU 

On  hitrhway  abuses  and  elimination    ....    158 
Waste   disposal,    sec   Garbage. 
Waste.    W     H.    Wheeler    on     ....825.    see 
also    al008 

Wastes.    Industrial     al0n8,    see    also    825 

Water,    drinking,    satisfactory    alOOB 

Phnrma.ology  nf    I  H.  C.  Hamilton)    .  .  .all38 

WATER   POWER 

5nn  nnn  more  hp.  in  sight n7n5 

Act    drfcndril    liy    Federal    Government .. n50» 

Canada,    r.'p„rl     for    1933     203 

Czar,   n  prospective.   In  New  York  Slate.. p(I07 

DiseURslon  In   New.  York .n508 

Failure  to  ratify  compact  holds  up  West- 
ern   projects    nOOO 

•rilUBtralcd;    a.    abstracts;   e,  editorials;    n.  news 


Interstate    transmission el069.    nllOl 

Lining  a  power  ditch  while  in  service.  . '345 

Maine.  Kennebec  River  Reservoir  Co., 
bill  vetoed    n637 

New  York  State,  see  New  York  State. 

Northern  State  Power  Co.,  at  St.  Paul, 
Minn.,    plans    n34 

Penfetock  design,  present-day,  book  re- 
view      1094 

Plants,    additions   authorized    n^556 

Preliminary  developments  on  project. 
Kings  River.  San  Joaquin  Corp.  (H. 
K.     Fox)      •690 

Progress,  etc eo,    •14 

Reaction  waterwheels.  efficiency  improved 
by  rubber   seal   rings 997 

"R':pori  of  Hydraulic  Power  Committee, 
N,E  LA.."     book     review     1094 

Russia,    plant    near    Petrograd    ^781 

State,    thinking   through    on    e474 

Transmission  towers,  steel,  raised  while 
line  was  "hot"    •1055 

Twenty  years'  increase  in  use  (B.  E. 
Jones)      ^1045 

Western,    development    in    1922 e5,    •li 

Waterproofing,  compounds  and  concrete,  see 
Concrete. 

Concrete,   plank  protection   for    ^498 

"Intrusion"  process  injects  plastic  com- 
pounds      n690 

Patent,   court   denies  infrigement    n33U 

Watershed   protection    al008 

WATER    SUPPLY    AND    WATER   WORKS, 
see   also    WATER    TRE.4TMENT. 

(See  names  of  individual  states  and  cities 
for  articles  relating  to  water  supply 
and  water  works  of  those  states  and 
cities) . 

Accidents  to   employees.  Detroit    750 

Analysis,   standard  methods    alOlO 

And  irrigation  works,  Wichita  Falls,  Tex 

lA.   S.    Fry) '1080.    '1118 

Apulian  acpueduct — ^Sou/them  Italy^s  water 
supply    (I.   Gutmann)    e378,    ^389 

Assessments,   special,   discussed    n409 

Bills,  estimating  when  meters  fail  to 
register    (W.    C.    Hawley)     a965 

Bogota,    Colombia,    pollution   of    ^931 

Bond  issue  of  $15,000  will  cost  Mt. 
Pleasant.  Mich..  $39,750  (C.  H.  Peter- 
son) .  .  .  .letter   3t>4 

Butte,  oxyaeetylene  welding  outfit  most 
useful  part  of  department's  equip- 
ment   (E.    Carroll)     ,  , . , 886 

Chicago,  Waste  in    e858 

Cities,  quality  and  treatment  (C.  P, 
Hoover   and  others)     all38 

Cities,  what  they  must  spend  annually 
for    water    supplies       37 

Cleaning  intake  screen  relieves  shortage 
(L.  I.  Tribus)     881 

Coal  consumption  recorder  tised  in  PWla. 

(H,    R.   Cady)     •1054 

"Cold  weather  fight  and  warm  weather 
sedative";  a  scenario    (L.  I.  Tribus)..    881 

Color  and  harmless  bacteria  (A.  L.  Gam- 
mage)    . . .  .letter   86 

Connecticut,    see    Connecticut. 

Consumption  of  water  and  meters  at 
Woonsocket,    R.    1 399 

Delhi.    India,    planning   new   supply 841 

Distribution  systems,  physical  standards 
for     alOlO 

Drinking    water,    satisfactory     al009 

Drought,  how  it  was  fought  in  Johns- 
town,   Pa 451 

East  Jersey  Water  Co.  subject  to  state 
regulation     n365 

E?iffi/teirif>ff  Neios  -  Record  waterworks 
number.   May   17. 

Equipment    and    materials,    illustrated.  ,n*901 

Filters,    rate  controllers,    new    n^943 

Filtration  plants  designed  graphically    (P. 

B.    Streander)     '883 

Omaha    (F.  P.  Larmon)    ^870 

Financing  water  main  extensions  in 
municipally-owned  works  (C.  M.  Sa- 
ville)      aaS3 

Fire  protection,  watfr  for.  right  method 
of  payment    (C.  M.   Saville)    ^873 

Flushing  mains  anticipated  filtering, 
Detroit      713 

Force  main,  30-in.,  lowered  into  subaque- 
ous trench    ^549 

Hardness  of  American  water  supplies  (W, 
D,   Collins)     all38 

Intakes,   a  departure  in    (C.   M.   Daily) .  .  •884 

Lead-wood  used  to  mend  valve  leak  (M. 
L.   Worrell)     885 

Locomotive,   see  Railways.   Locomotives. 

Lubrication  saves  $3,500  replaoement  of 
water-main    valve    (W.    W.    Brush)...    883 

Main.  48-in  ,  la.ving.  In  Detroit    '881 

Marlv  waterwheels  for  Versailles  foun- 
tains.   350   years   old    '107 

Meters: 

At  Woonsoc:  't,  R.  I.,  and  constimptlon 

of    water    399 

Breakable    frost    bottom,    new    meter 

h.as    n^901 

Detail    Improved    n*901 

Estimating    bills    when    meters    fail    to 

register    (W     C.    Hawley)     a9B6 

N  E.W  W,  Ass'n  adopts  specifications,  .n080 

Schedules,  quantities  for  slides alOO<» 

Specifications     al008 

Nevada,  snow  survey  and  stream  runoff 
forecast     1001 

Overhauling  outgrown  works.  Fort  Smith. 
Ark.    ( W.    Kiersted,    Jr.)     '878 

PcTuisvIvanla     1003 

I'henol    inntamlnntion    e906,    938 

Philadelphia  department  uses  worn-out 
Ford  rinming  years  as  trailers  (D,  A. 
M<rruddcn)     ' '885 

Pipe,    see   Pipe. 

Pitomcler  survey  of  waste  In  Detroit. ,  ,  ,    583 
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Plankton  and  related  orsanlsMs    033 

Pollution,    pontrol    of.    ^onnecueut ellua 

Bill  vetoed    nll42 

Portland.    Ore.,    improvements    completed 
and    projected     (W.    P.    Hardesty)  .  .  .  .niO 

Public   and   private   supplies   compared. . 'Ol J 

Pumps:  _., 

Cleveland.    Ohio,    new   equipmem    .  .  .  .nail 
Proper  equipment  tor  pumpine  stations 

lA.   L.    MuUerftrcn)     a9B.i 

Pumping    station    design     (C.    B.    Bur- 
dick  )      a964 

Pumping-  station  records.  Bimplifled  (H. 
R.  Cady) • •968 

Puriflcation   of  Chester.   Pa.,    supply.  ..  .Hd^ 

Railway,   economics  of    al091 

Recorder    tells    water    level    by    telephone 
(Maj.    R.    John.^tone-Taylor)     *360 

Records  and  reports,   essential  data.  .  .  .al009 

Reservoirs,    sec   Reservoirs. 

Safciruarding.    first    duty     e905.    988 

Sanitation  main  topic  of  conference.... 

e905,   928 

Service     pipe    construction    records,     im- 
portance of    (J.  P.  Wentworth) 1051 

Services,    standardization    alOlO 

Siphons,  additional,  lor  Catskill  aqueduct 
(T.    Merriman)      •866 

Snow   survey   and    steam  i"unoff    forecast 
in    Nevada    for    1933    1001 

Standpipe,  emergency,  wortts  at  Waltham, 
Mass 96S 

Standpipe.    old.    destroyed    by    ice    action 
and    corro.sioM     '1135 

Subsurface   water   flow,   determining  elec- 
trically   and    chemically    698 

Sweden  has  118  waterworks  plants    ....    59U 

Texas    water    .and    filter    plant    operators, 
short    course    for n35 

Transmountain     diversion     of     water    in 
Colorado    (R.   Pollansbee)     •123 

Tunnel    for    mains    lender    cemeteries.  .. 'lOSi 

Urban    and    rural    districts,    water    works 
for,   book    review    716 

Valve     opener,     electrically-operated,     lor 
pumping   station  gates    •969 

Waste: 

Chicago    eS-'JS 

Control    of    alOlO 

Pitometer  survey  in  Detroit 583 

Wastes,  industrial    alOOS 

Watershed    contamination    alOOS.    el030 

Water    tank    at    Hartford.    Conn.,    falls.    9 

dead n640.     (Prof.    C.    T.    Bishop) 

•675,   e693.  713 


Aeration     experiments     for     removal     ol 
carbonic  acid    fW.   Donaldson)     •874 

Aeration     of     water     immediately     after 
alum  dose  saves   soda    fM.  Pirnie) ,  .  .    883 

Alum,    flocculation   point,    optimum 490 

Carbonic    acid    removal,    aeration    experi- 
ments   for    (W.    Donaldson) •874 

Chlorination.   drought   in  .Johnstown,   Pa., 
calls  for  unusual    treatment    451 

Chlorinator  has   new   control    n*372 

Chlorine  to  assist  coagulation   (R.  S.  Wes- 
ton)      all29 

Colloid     chemistry    water    and     puriflca- 
tion      alOlO 

Copper  sulphate  keeps  down  Naias  Gracil- 
lima     500 

Dallas.    Tex.,    second    plant    ^1042 

Degasiftcation    (J.   R.   McDermet) aH29 

Drinking   w.-itcr.   pharmacology   of    (H.   C. 
Hamilton )     all28 

Engin^erina      New^  -  Record      waterworks 
number.   May  17. 

Filters,      manganese     deposit     on      fllters. 
Breckenridge.  Tex.    (J.   B.   Hawley  and 

W.  S.  M,ahlie)    a834 

Hydrogen-ion  eoncenlration  and  alum  in 
effluent     (W.    D.    Haffield    1 all28 

Filtration   plant,    world's    largest.    Detroit 
(T.   A.  Leisen)    •860 

Formation  of   floe  for  sedimentation    (E. 
S.    Hopkins)     •204,    correction    595 

Hardness  of  American  water  supplies  (W. 
D.  Collins)    alias 

Hydrogen-ion  investigations 932 

fSee   above    Viitprs) 

Iodine  treatment  for  prevention  of  goitre 
(B.   C,  Little) .a964 

Mine   drainage,   treatment    of    water  con- 
taminated by    (J.   W.  Ledoux) a698 

Mixing  d-^-vicPS   and   reaction   time    (C.  P. 
Hoover)    all'?R 


Puriflcation    plant.    NorlolK.    Va..    new.. '8^4 

Puriflcation    processes,    practicable    load- 
ing   for     .•■••,;,''^"^" 

Railways,  plants  and  their  operation    (t. 
D.    Yeaton )    eSo . .    877 

Report    of    Ohio    Conference    .luao 

Softening  at  Columbus,  Ohio,  results  and^ 
studies ** '  ^ 

Use  of   acids  with   alum   and  importance 
of   pH    concentration    (J.   R-    Baylis)  .  .  a96J 

Watcr.shed  contamination    elOOS.    eiOdU 

Waterways.     Great    Lakes-Gulf    of    Mexico. 

Senatorial     investigation    commission.  ...  n-/ J 
Water  Works  Mfrs.'  Ass'n.  convention  com- 
mittees      """-^ 

Waters,   navigable,   defining .e773 

Watkins.  Prof.   G.  S..  book  on  labor  prob- 

lems    ••  \ 1*^° 

Wayne  County.  Mich.,  roads,  see  Highways. 

W.Tyne    County. 
Weather  forecasting  at  sea  bejieved  praetic- 

able 1047 

Weber  Engineering  Corp..  "Intrusion"  water- 
proofing  process    no90 

Welding,    arc.    lor    steel    structures     (Prof. 

P.    P.   McKibben)     '492 

Gasholder    welded    in    England    7(5- 

Lengthens  bridge  members    (A.  C.  Stott) 
.  .  .  .letter     1058 

Oxyaeetylene.    detail   aids   reclamation    of 

steel  valve  bodies    n604 

Outfit    most    useful     part    of     Butte's 

equipment   (E.  A.  Carroll)    886 

Training   ol   welders    nll45 

Wellman,    S    T..   memorial  meeting    nl79 

Wells,  measuring  depth  ol  water   (C.  Bross- 

man)      '260 

Wendover     Road     in     Utah     approved     lor 

Federal    aid    nlOltJ 

Wendt.    E.    P..   on   constructive   criticism    of 

railroad    consolidation     letter    1136 

Wentworth.  J.  P..   on   importance  of   water 

service    pipe    construction    records 1051 

Western  Pac.  double  track  plane n803 

Western  Pine  Mtgs  '  Ass'n  sued nSll 

Western    Soc.    of    Engineers,    convocation.  .nl82 

Meeting     nll30 

Mid-winter    convocation     n276 

Nominations     n59S 

12%    on   committees    706 

Westinghouse    gets    electrification    contract, 

Virginian    Ry n803 

Westminster      Hall.      London.      reinforcing 

wooden    rool    irame   five   centuries   old..^483 
Weston,  R.  S.,  on  chlorine  to  assist  coagula- 
tion      all29 

Wharf      construction      details      to      protect 

against  borers    634 

Wheeler.   W.  H..  on  economy  in  engineering  82,5 
Wheeling   &,  Lake   Erie  Ry.,   gravity  Ireight 

yard.  Canton.   Ohio    ^746 

Wheels,  car.   see  Railways.  Cars. 
Wheels,   reaction,   see  Water  Pojyer. 
Whipple.  Prol.  G.  C.   to   retire  from   Mass. 

health     council     n806 

White     Paving     Co..     rubber-tired     transfer 

trailer  lor   paving  mixer    n^281 

White    River.    Cotter    site    to    be    developed 

by   H,    L    Cooper    n720 

Whitlock  Cordage  Co..  new  lorm  ol  rope.  .n*561 

Why  city  engineers  go  crazy 358 

Wichita     Falls.     Tex.,     water     supply     and 

irrigation  works  (A.  S,  Pry) ....  'lOSO.  'lllS 
Wiggins.    E,    R..    on    tractors    reduce    road 

gi'ading  costs    •SOO 

Wilbur,    0.    G.,    on    how    to    develop    cost 

curves    lor   building    estimates '294 

(P.  W.   Dalrymple)    letter  553 
Wiley.   R.,   on  remedy  lor  low  road  bids.  . 

....letter    317.     see    also     52.      (L.     B. 

Smith)     letter    506 
Willamette    River    bridges    to    be    built    by 

R,   E,    Kremers    n320 

Williams.     G,    H.    Co..    lightweight    bucket 

ii..-reases  locomotive  crane  capacity.  .  .  .n^853 
Williams.     J.    P.    J.,     on     service     without 

profits.  .  .  .letter,  with  editorial  comment.  176 
Wilsey.    G.   H..   on   railroad  bridge   widened 

and    reinlorced     .       .  ^796 

Wilson.    G.    H..    on    Ottawa    fills    land    with 

garbage   and   refuse    100 

Wilson.  H.  H.,  on  advertising  record  runs.  .n981 

Wilson  Dam.  see  Muscle  Shoals. 

Window    sashes    and    doors,    variety    to    be 

reduced     n416 

Winds  and  barometric  effects  on  the  Great 

Lakes     (J.    P     Hayford)  .  .  .  .eRSl     •665 
(H,  P,  Ramey)   letter  722 
Winnipeg   River,    survey   for   power    n223 

•Illustrated;    a.   abstracts:   p.  editorials;    n,  news 


Winslow,    PtMf.    c-K     A.,    on    ventilation.. 

letter  371 
Winston.    W.   O.,    on    duplication    of    orders 

letter  1013.  see  also  e73o.  773.  846.  893 

Winter  concreting,   see  Concreting. 

Winter    Stockpiling     e473 

Wisconsin,    highways,    see    Highways,    Wis- 
consin. 

Societies  to  co-operate    n805 

Wisconsin    Engineering    Soc.    meeting n410 

Wise.   B.   A.,    on   compensating   a   grade   lor 

curvature letter   843.    see   also   756 

Witkin.    Z..    on    special    structural    features 

of    San    Francisco     theater "208 

Wolfe,  "T.  F.,  on  experiments  with  cast-iron 

and    steel    pipe.  ...  letter    505.    see    also    177 
Woman  chosen  as  city  manager  of  Warren- 
ton.    Ore n637 

Women    engineers   in   England    e818 

Wood.    200-eentury-old    stumps    dug    up    in 

Washington     215 

Hard    pine    and    Douglas    fir,    two    grades 
proposed      nll04 

Laminated,   stresses,   to   minimize 259 

Tests,   German,  book  review    129 

Tests  ol  Southern  pine  and  Douglas  fir..  1089 

Tests,  sixty,  of  long  timber  columns.  ..  .1117 
Wood  pipe,  see  Pipe. 

•WOOD  PRESERVATION 

Chemical     Warfare    Service    to    help    to 

study     262 

Chloride,     zinc,    see    Wood    Preservation, 
Zinc  Chloride. 

Moisture-resistant    coatiiiirs     613 

Pioneering  at  Port  Reading  plant.. n857.  n895 

Port  Reading"  plant,  visit  to    n895 

Processes,  different,   at  Louisville  plant.. '782 
Ties,   eccftiomic   aspects  of   treatment ,,.  .a704 

Ties.    White-oak.    treating    a542 

"Wood   Preserving   News"   begun    60*2 

Zinc  chloride.  leaching  action  of  water.  ,    626 

Wood.  A.  B..  suction  pump  patent  upheld.. n689 

Wood  Co..  self-dumping  steel  body  for  Ford 
trucks     n^942 

Wood.    E.    C.    on   lettering   jigs letter 

1098,   see  also  843 

Wood-block  pavement,  see  Highways,  Wood- 
block. 

Wood-Regan     Instrument     Co..      guide      for 

lettering    drawings n^771.     (L.    B. 

Tuckerm.in)   Irtter  843.  see  also  1098 

Wooden  beams,   see  Beams. 

Woonsoeket.  R.  I,,  water  consumption  and 
meters     399 

Works    public,    see   Public  Works. 

Worrell.  M.  L..  on  fable  of  the  hank  o'lead 
and    the    candle     885 

Worsfold,  C,  C.  on  cable  net  used  to  clear 
boulders  from  harbor  entrance    •657 

Worthington  Pump  &  Mach.  Corp.,  new 
type  of  pump  valve    n^901 

"Wrico"    lettering   system    (E.    C.   Wood) . . 
.    letter  1098.   see  also   843.   771 

Wright.   G.  E  ,  on  device  supports  finishing- 
machine   in    .-oncr-to   street   paving.  ...  •aeO 
On  too!  controls  grade  in  placing  concrete 
in    paving    •33 

Wright,  H  S.  on  terrazo  floor  lor  shoe 
lactory       e60 

WyominE-,    change  in   state   enirineers    n598 

Highwa.ys,    see   Highwa.vs.    W.voming. 

Wyoming  N    &  S,  R,R,.  awards  contract  lor 

330-mile    line     n640 

Contract    lor    330.mile    line   let    n764 

Y 

Tale   to   have   transportation    course n*036 

Vale  and  Union  to  teach  building  con- 
struction             nl099 

Yankee  Salety  Appliances  Co..'  closed  sale'ty 
nook    , n^417 

Yarrow.  Sir  A.,  presents  S500.000  to  RoVa! 
Society      ,  .  ,  n683 

Yeaton.  P.  D..  on  railway  water  treatment 
plants    eS57     877 

Yellow  River,  break  to  be  closed '  by  Asia 
Development    Co n554 

Young.  E..  new  A,  G.  C.  secretary'  '  '  !  '  !  'n^557 

Yuma  irrigation  project  assessment  upheld 
by  Supreme  Court    ; nBOO 


Zinc  chloride,   see  Wood  Preservation. 
Zoning,  see  Cities,  Zoning. 
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Engmeeriny  Neivs-Record  \%  a  consolidation  of  Engiveer- 
ing  News  and  Engineering  Record,  effected  in  1917. 

Engineerivg  News  was  founded  in  1874  by  George  H. 
Frost,  as  the  Engineer  and  Surveyor,  which  title  subse- 
quently became  the  Engineer,  Architect  and  SHn'eyor,  then 
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Meyer  as  the  Plumber  and  Sanitary  Engineer.  The  name 
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Facing  the  Future 

THE  beginning  year  is  the  time  to  light  the  lamp 
of  experience  for  better  guidance  on  the  way  ahead. 
Each  man  must  do  this  for  himself,  according  to  his 
needs,  his  vocation  and  his  experience,  but  to  all  in 
a  given  vocation  there  are  common  sources  of  light 
which  serve  to  intensify  the  light  from  the  individual 
lamps.  This  issue  of  Engineering  Neivs-Record  is  in- 
tended as  such  a  light  for  those  in  the  construction 
industry — for  engineers,  for  contractors  and  for  manu- 
facturers. There  are  articles  on  some  of  the  important 
general  phases  of  the  industry,  there  are  the  statis- 
tical statements  of  the  volume  and  costs  in  the  year 
just  past,  there  is  a  review  of  the  improvements  in  the 
machinery  and  material  with  which  the  industry  works, 
and  lastly  there  is  a  survey,  in  the  columns  next  suc- 
ceeding this  onai  of  the  state  of  the  industry  as  seen 
by  the  editors  of  Engineering  News-Record. 

The  State  of  Business 

ANY  survey  of  the  construction  industry  must  begin 
Lwith  a  survey  of  business  in  general,  for  the  con- 
struction industry  is  peculiarly  the  servant  of  all  other 
industries  and  under  normal  conditions  responds  most 
quickly  and  most  markedly  to  fluctuations  in  the  genera! 
prosperity.  The  prevailing  sentiment  today  is  one  of  hope 
and  tempered  optimism.  Most  of  the  traditional  omens 
are  favorable  and,  excepting  for  the  European  situa- 
tion the  clouds  that  hover  in  the  business  skies  are  not 
taken  to  presage  any  extended   or  grave  disturbance. 


Car-loadings  reached  in  October  a  level  that  barely 
missed  breaking  the  record;  for  the  current  period  of 
the  year  they  never  have  been  exceeded.  The  banking 
situation  is  sound,  while  the  money  market  is  easy  in 
all  departments.  Retail  business  is  emerging  from  a 
holiday  trade  that  has  exceeded  expectations  and  that 
speaks  well  for  the  purchasing  power  of  the  American 
people.  In  the  entire  situation  there  is  no  element 
of  inflation  and  it  is  certain  that  American  business 
will  enter  the  new  year  with  a  fair  measure  of  con- 
fidence and  with  indications  generally  favorable  to  a 
continuance  of  the  trade  revival. 

National  prosperity  depends  largely  on  the  pros- 
perity of  the  farmer,  who  today  is  emerging  from  the 
slough  of  despond.  Although  there  still  is  an  unhappy 
discrepancy  between  the  prices  of  what  he  has  to  sell 
and  of  what  he  must  buy,  the  margin  is  closing.  But  ap- 
proximately 15  per  cent  of  the  agricultural  products  of 
the  country  must  be  consumed  abroad  or  remain  as  sur- 
plus on  the  domestic  market.  Good  prices  for  farm 
products,  then,  depend  largely  on  Europe  taking  its 
accustomed  volume,  and  although  it  has  been  laboring 
under  the  disadvantage  of  low  purchasing  power,  Europe 
now  is  beginning  to  take  our  surplus  in  increasing  meas- 
ure. This,  it  is  hoped,  may  augur  an  increasing  demand 
not  only  for  our  agricultural  products  but  for  our  manu- 
factured goods  as  well ;  for  it  is  only  through  the  demand 
of  a  reconstituted  Europe  that  America  can  attain  a  gen- 
erous measure  of  prosperity. 

Conditions  A  broad 

LOOKING  first  at  fundamental  conditions  we  find  west- 
^ern  Europe  tending  toward  stability.  Fear  has  given 
way  to  confidence;  and  during  the  last  twelve  months 
production  has  increased  remarkably,  both  in  the  indus- 
tries and  in  agriculture,  in  which  increased  production 
is  reflected  not  only  in  Micreased  acreage  but  also  in  an 
increased  yield  per  acre.  Coal  production  in  the  United 
Kingdom  exceeds  pre-war  and  even  in  Germany  is  ap- 
proaching pre-war  volume.  In  Great  Britain  unemploy- 
ment has  decreased  appreciably  during  the  third  quarter 
of  1922.  European  industry  is  coming  back,  although 
slowly,  and  the  productive  capacity  of  the  European 
worker  is  asserting  itself  in  increasing  measure. 

Turning  from  these  fundamental  conditions,  however, 
to  the  machinery  of  exchange  and  national  finance,  we 
find  the  prospect  far  from  encouraging.  Three  evils  are 
notorious:  Currencies  are  inflated,  exchanges  fluctuate 
violently,  and  national  budgets  are  still  woefully  un- 
balanced. Great  Britain  is  making  unquestioned  prog- 
ress toward  stability,  Italy's  feet  are  on  the  road,  but 
(lermany  still  flounders  impotently.  France  suffers  from 
her  reliance  upon  reparations,  which  are  the  evil  genius 
of  the  situation,  for  the  .stabiiity  of  a  European  nation 
may  be  said  to  vary  inversely  with  its  reliance  on  repara- 
tions as  a  basis  for  its  national  finances.     It  is  obvious 
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that  however  much  the  European  may  need  our  goods 
and  however  industriously  he  may  labor  to  attain  them, 
he  is  under  handicap  when  he  must  trade  in  the  interna- 
tional market  with  a  depreciated  and  unstable  currency. 
The  hope  of  the  movement  appears  to  lie  in  the  move- 
ment for  an  economic  conference  of  the  nations  now  tak- 
ing form  in  Washington.  This  idea  is  being  approached 
from  several  angles  and  it  is  probable  that  there  will 
emerge  an  opportunity  for  this  country  to  participate 
helpfully. 

The  Clouds  on  the  Horizon 

REFERENCE  has  been  made  to  certain  clouds  on  the 
.  business  horizon.  One  of  these  is  the  high  cost  of 
government.  As  has  been  pointed  out  in  these  columns, 
government  is  not  a  productive  industry ;  it  is  supported 
out  of  the  earnings  of  the  community  for  the  service  and 
well-being  of  all,  including  productive  industry.  It  con- 
stitutes an  expense  which  is  reflected  in  the  tax  burden. 
In  many  parts  of  the  country  and  in  many  industries 
this  burden  is  becoming  onerous.  Much  of  it,  of  course, 
is  part  of  the  price  we  must  pay  for  the  war,  but  in  view 
of  this  great  mandatory  expense,  there  is  the  more 
reason  why  we  should  eliminate  waste,  scale  down  unes- 
sential expenditures,  and  reflect  long  before  assuming 
new  burdens  that  not  only  will  tax  the  producing  com- 
munity but  also  will  divert  the  public  wealth  into  non- 
productive channels. 

Another  cloud  is  the  danger  of  a  nation-wide  coal 
strike  in  April.  Handicapped  as  we  still  are  from  the 
effects  of  last  year's  coal  war,  American  industry  is 
awaiting  anxiously  the  preliminary  report  of  the  Presi- 
dent's coal  commission,  due  on  January  15.  The  coal 
operators  and  miners  are  now  met  to  consider  wage 
agreements  for  the  coming  year.  Although  the  Presi- 
dent's commission  holds  no  mandate  to  mediate  between 
them,  there  can  be  little  doubt  that  such  findings  of  fact 
as  the  commission  may  make  available  between  January 
15  and  April  1  will  materially  influence  public  opinion 
as  to  the  controversy.  If  happily  this  public  opinion 
should  help  to  bring  about  a  fortunate  outcome  of  the 
wage  negotiations,  the  commission  will  have  achieved  no 
small  measure  of  progress  in  its  more  far-reaching  task. 

A  third  cloud  is  the  danger  of  ill-considered  legisla- 
tion, of  which  there  is  now  much  talk  in  Washington. 
In  estimating  this  danger  it  is  well  to  remember,  how- 
ever, that  unless  it  be  called  in  special  session  by  the 
President  the  new  Congress  will  not  convene  until  next 
December,  and  also  that  the  exuberance  of  a  political 
campaign  frequently  is  sobered  by  responsibility. 

It  is  rumored  that  the  so-called  progressive  attack  will 
be  leveled  against  two  targets ;  one,  the  banking  system, 
and  the  other,  the  railroads.  Thoroughly  legitimate 
demands  for  an  extension  of  banking  service  have  arisen 
out  of  the  distress  under  which  the  farmers  of  the  coun- 
try have  suff'ered  during  the  last  few  years.  The  finan- 
cial problems  of  the  farmer  are  special  and  call  for 
special  consideration.  During  the  last  few  years  hard 
times  have  descended  most  heavily  upon  him,  with  the 
result  that  his  shrinking  purchasing  power  and  his  bur- 
den of  debt  have  raised  a  harvest  of  political  discontent. 
Progress  in  solving  the  problem  of  agricultural  credits 
will  be  achieved  only  if  it  is  approached  with  the  idea  of 
actually  helping  the  farmer  rather  than  of  puni.shing 
some  imaginary  enemy.  Constructive  handling  of  the 
problem  can  bring  relief  to  the  farmer  without  prejudice 
to  the  soundness  of  banking  practice  in  general. 


The  Railroads 

THE  railroads  have  had  an  unhappy  year,  and  some 
of  the  proposed  legislation  now  under  discussion 
offers  them  small  encouragement.  Their  troubles  began 
with  the  business  depression  of  1921,  as  a  result  of 
which  the  roads  as  a  whole  earned  a  net  return  for  that 
year  slightly  more  than  3  per  cent — barely  enough  to 
pay  their  fixed  charges.  Early  last  year  much  thought 
was  devoted  to  their  predicament.  It  was  pointed  out 
that  the  roads  were  deteriorating  materially  because  of 
too-long  deferred  maintenance,  that  they  were  so  far 
behind  in  the  expansion  of  their  facilities  that  a  business 
reviva.  would  find  them  wanting,  that  earnings  under 
existing  conditions  made  it  impossible  to  command  the 
requisite  capital,  and  that  a  failure  to  remedy  these  con- 
ditions would  constitute  a  grave  industrial  handicap. 

Many  hearings  were  held  and  remedies  were  proposed 
but  the  net  result  was  a  general  reduction  of  freight 
rates  followed  closely  by  wage  cuts  in  the  various  rail- 
road crafts  other  than  train-service.  The  shopm.en 
struck,  with  what  results  we  all  know.  During  their 
strike  the  coal  strikes  were  settled,  and  the  American 
people  began  to  clamor  for  transportation  to  move  their 
coal  in  time  to  avoid  a  mid-winter  famine.  Simulta- 
neously the  farmer  demanded  the  movement  of  his  har- 
vest. Despite  every  handicap,  October  car-loadings  ap- 
proached closely  the  record  for  that  month,  and  with  the 
recent  business  up-turn  there  is  a  possibility  of  the 
I'oads  closing  the  year  with  a  net  near  4  per  cent. 

Progress  during  the  coming  year  will  be  subject  to  the 
handicap  of  apprehension  as  to  what  the  new  Congress 
may  do  to  the  Transportation  Act.  Many  business  men 
and  farmers  are  still  insistent  upon  lower  transporta- 
tion charges  and  legislators  are  casting  about  for  means 
whereby  to  satisfy  them.  One  scheme  contemplates  a 
revision  of  the  policy  laid  dovm  in  the  act  that  rates 
shall  be  fixed  so  as  to  permit  a  reasonable  return  on  the 
value  of  the  railroad  property;  another  seeks  to  scale 
down  the  valuations  determined  by  the  Interstate  Com- 
merce Commission ;  a  third  would  restore  to  the  severa^ 
state  commissions  the  authority  to  fix  intra-state  rates. 
Organized  labor  is  dissatisfied  with  the  workings  of  th(- 
Railroad  Labor  Board  and  is  seeking  escape  from  anj 
regulation  that  involves  compulsory  arbitration  or  an, 
abridgment  of  the  "right  of  strike." 

Danger  lurks  in  these  proposals.  The  Transporta- 
tion Act  has  not  yet  been  in  operation  long  enough  to 
prove  its  merit  under  normal  business  conditions.  It 
represents  the  best  judgment  of  many  well-informed 
minds  and  is  probably  the  sanest  and  most  progressive 
regulatory  measure  that  has  yet  governed  our  railroad 
operation.  It  deserves  a  better  chance  than  it  has  had ; 
but  if  management  must  function  under  the  shadow 
of  legislative  interference,  and  if  the  thrifty  be  fright- 
ened away  from  our  railroads  into  seeking  more  stable 
investment  for  their  savings  there  will  be  small  chance 
of  prosperity  for  the  roads  under  this,  or  any  other,  law. 

Despite  this  general  handicap,  however,  the  more 
prosperous  roads,  whose  earnings  are  above  the  average, 
now  have  in  hand  and  in  prospect  a  number  of  projects 
that  will  bulk  large  in  the  construction  activities  of  the 
coming  year.  But  assured  stability  of  railroad  affairs, 
coupled  with  a  fair  measure  of  general  prosperity,  doubt- 
less would  increase  the  number  of  roads  that  would  dare 
also  to  undertake  improvements,  which,  in  the  aggre- 
gate, would  mean  much  to  the  construction  industry. 
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The  Siipply  of  Labor 

ANOTHER  factor  of  concern  to  American  industry 
in  general  and  to  the  construction  industry  in 
particular  is  the  adequacy  of  our  supply  of  labor,  both 
skilled  and  unskilled.  The  exceptional  construction 
activity  of  the  year  just  passed  and  the  promise  of 
similar  conditions  for  some  time  to  come  emphasizes  the 
importance  of  this  factor,  and  the  analysis  by  Milan 
V.  Ayres  elsewhere  in  this  issue  deserves  thoughtful 
reading. 

Mr.  Ayres  takes  occasion  to  indicate  the  pos- 
sibility of  less  wasteful  use  of  our  present  labor  sup- 
ply by  a  more  uniform  distribution  of  construction 
work  throughout  the  year.  The  gains  to  be  derived 
from  a  smoothing  down  of  the  peaks  in  the  construction 
year  were  discussed  at  length  in  the  series  of  articles 
on  "Lost  Time  in  Construction"  recently  published  in 
this  journal.  The  need  of  today  is  not  only  for  greater 
production  in  the  aggregate,  but  also  for  greater  output 
from  present  productive  capacity;  and  it  is  desirable 
that  we  consider  the  possibilities  in  the  latter  direction 
before  we  take  for  granted  the  need  for  any  great  addi- 
tional supply  of  producers. 

This  question  has  a  bearing  also  on  the  discussion 
of  the  immigration  problem  by  Mr.  Alexander,  who 
reviews  the  operation  of  the  3-pe#  cent  immigration 
law  and  considers  the  social,  political,  and  industrial 
aspects  of  a  national  immigration  policy.  We  concur 
in  his  emphasis  upon  the  social  aspect.  Under  pressure 
of  current  industrial  requirements,  we  are  in  danger  of 
permitting  the  industrialist's  need  for  strong  backs 
to  transcend  the  nation's  need  for  worthy  citizenship. 
We  need  the  immigrant's  productive  capacity,  to  be 
sure,  but  we  cannot  receive  that  without  at  the  same 
time  accepting  him  as  an  individual,  a  neighbor,  and, 
perhaps,  as  a  fellow  citizen.  Any  accession  of  material 
indu.strial  strength  at  the  expense  of  our  standards 
of  life  and  citizenship  would  be  a  net  loss  to  American 
welfare,  and  Mr.  Alexander  is  on  sound  ground  when 
he  urges  a  counsel  based  upon  national  welfare  as 
opposed  to  industrial  expediency. 

The  Construction  Industry 

PROBABLY  no  other  single  element  has  contributed 
so  materially  to  the  continued  recovery  of  business 
in  general  during  the  la.st  year  as  has  the  construction 
industry.  The  effect  of  greater  construction  activity 
cuts  two  ways ;  not  only  does  it  give  direct  employment 
to  a  broad  range  of  labor,  skilled  and  unskilled,  but  it 
stimulates  also  those  basic  industries  upon  which  it 
calls  for  its  raw  materials.  Much  prosperity  in  many 
fields  has  been  keyed  to  the  record  construction  activity 
of  the  year  just  closed. 

This  is  noteworthy  because,  as  has  been  explained, 
con.struction  normally  is  the  servant  of  other  indus- 
tries, dependent  upon  their  general  pro.sperity  for  its 
own  impetus.  When  commerce  and  indu.stry  prosper, 
the  construction  industry  is  called  upon  to  expand  exist- 
ing facilities  and  to  provide  new;  but  when  depression 
looms,  industry  seeks  to  keep  it.s  resources  liquid  and 
to  cut  to  a  minimum  the  volume  of  capital  tied  up  in 
plants  or  otherwise  fixed.  As  con.struction  is  es.-^en- 
tially  a  process  of  fixing  capital,  it  languishes?.  During 
the  last  year  or  two,  de.spite  the  general  business  de- 
pression, the  industry  has  thrived  because  of  special 
influences  that  have  been  brought  to  bear  upon  it. 


One  of  these  is  the  shortage  of  commercial  and  home 
building  during  the  war.  This  deficiency  is  not  yet 
made  up  and  there  will  be  need  for  more  than  normal 
activity  for  some  years  to  come.  Declining  costs  dur- 
ing the  early  months  of  last  year  were  responsible  for 
the  contribution  of  1922  toward  making  up  the  de- 
ficiency. Another  factor  has  been  the  federal  and  state- 
aid  highway  construction  program.  The  federal-aid 
program,  authorized  in  1916  and  put  under  way  in  1919, 
attained  its  stride  only  during  the  year  just  past,  with 
consequent  increase  in  construction  activity.  A  third 
influence  making  for  increased  construction  has  been 
the  tax-exempt  securities  issued  by  governmental  units. 
This  has  brought  about  during  1921  and  1922  the  larg- 
est volume  of  state  and  municipal  bonds  of  which  there 
is  record,  amounting  to  more  than  two  billion  dollars. 

Contracts  let  during  1922  are  estimated  at  about  four 
billion  and  a  half  of  dollars,  or  about  one-third  more 
than  during  1921.  Although  much  of  this  work  has 
been  completed,  some  of  it  has  not  yet  been  started. 
The  indications  are  that  1923  will  equal  or  surpass  the 
record  of  1922.  Engineering  News-Racord  Volume  In- 
dex, which  takes  into  account  variation  in  purchasing 
power  of  the  dollar  and  therefore  reflects  more  accu- 
ratelj''  the  actual  volume  of  construction  work,  increased 
from  88  in  1921  to  130  for  1922,  the  last  month  being 
estimated.  These  -are  based  upon  a  value  of  100  for 
1913.  Important  awards  covering  public  works  and  fire- 
proof buildings  reported  by  EngineeHng  Neivs-Record 
during  1922,  excluding  industrial  contracts,  were  worth 
$1,411,000,000,  as  against  $1,117,000,000  for  1921. 
Large  industrial  contracts  also  showed  an  increase  from 
$114,000,000  in  1921  to  $164,000,000  in  1922.  The 
building  permits  issued  in  166  cities,  according  to  the 
Federal  Reserve  Bank  statistics,  were  for  the  first  nine 
months  of  1921  $1,196,000,000,  while  for  the  first  nine 
months  of  1922  they  emounted  to  $1,879,000,000. 

Since  March,  costs  have  been  rising  and  are  now 
about  15  per  cent  higher  than  they  were  a  year  ago. 
On  the  other  hand,  the  average  cost  of  construction  of 
all  kinds  in  1922  was,  according  to  Engineering  Neios- 
Record  Index  14  per  cent  under  the  average  cost  in 
1921.  During  1922  the  cost  index  varied  from  168.72 
in  January  to  192.60  in  December.  Of  the  prime  mate- 
rials, steel,  as  compared  with  pre-war  prices,  is  cheaper 
than  lumber,  cement,  and  brick. 

Taken  altogether  the  year-end  developments  point  to 
a  continuation  of  building  activity,  subject  always  to 
the  danger  of  restriction  that  might  be  brought  about 
by  runaway  prices  for  labor  and  material. 


Municipal  Engineering 


A  MORE  favorable  bond  market  and  some  reduc- 
tion in  co.sts  stimulated  construction  in  the  munici- 
pal field  in  the  early  and  middle  parts  of  1922.  A  re- 
verse in  both  respects  later  on  acted  as  a  brake  and  if 
continued  may  i-etard  progress  in  making  up  for  de- 
ferred construction.  Besides  the  stimuli  already  men- 
tioned, water-works  construction  was  facilitated  in 
some  cities  by  readjustments  of  water  rates,  including 
some  municipally-owned  plants.  Strong  arguments  for 
improvement  in  the  financing  of  municipally-owned 
works,  going  as  far  as  the  advocacy  of  putting  such 
works  under  the  control  of  state  utility  commission.<<. 
were  advanced  during  the  fall  and  early  winter  at  meet- 
ings of  the  New  England  Water  Works  Association. 
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Throughout  all  branches  of  the  municipal  service, 
mounting  debts,  interest  charges  and  tax  rates  present 
a  serious  problem,  but  one  too  little  recognized  and 
when  recognized  too  seldom  squarely  faced  by  municipal 
authorities. 

In  water  filtration  a  tendency  to  go  above  the  stand- 
ard rate  of  12'5  m.g.d.  for  mechanical  filters  is  ap- 
parent. The  very  high  rate  of  175  m.g.d.  adopted  for 
the  Detroit  filters — the  largest  in  the  world — may  be 
considered  as  exceptional,  and  due  in  part  to  local  con- 
ditions that  favor  a  higher  rate.  Buffalo,  St.  Paul, 
Omaha  and  other  cities  are  providing  for  filtration. 
Some  of  the  new  plants  will  treat  waters  that  only  a 
few  years  ago  would  have  been  considered  quite  satis- 
factory without  treatment  and  which,  even  now,  have 
little  against  them  so  far  as  danger  of  producing  dis- 
ease is  concerned;  but  in  all  these  cases  there  is  a 
degree  of  added  safety  that  warrants  considerable  ex- 
pense and  a  gain  in  physical  qualities  that  is  well  worth 
while. 

The  activated-sludge  process  is  still  the  center  of 
interest  in  the  sewage-wox'ks  field.  Construction  of  the 
Milwaukee  and  Indianapolis  plants  is  now  well  ad- 
vanced, and  several  plants  are  in  use  or  projected  by 
the  Chicago  Sanitary  District.  In  Canada  and  in  Eng- 
land the  process  seems  to  be  gaining  in  favor.  De- 
watering  the  sludge  from  the  activated-sludge  process 
continues  to  be  the  subject  of  study  but  it  is  significant 
to  note  that  after  the  most  varied  and  extended  tests 
of  sludge  treatment  ever  made  at  one  place,  Milwaukee 
has  adopted  heat-acid  conditioning  and  the  Oliver 
vacuum  filter,  with  drying  by  heat  as  the  final  stage. 
Whether  a  marketable  sludge  can  be  produced  by  the 
activated-sludge  process  has  not  been  proven.  Much 
of  the  uncertainty  lies  in  the  variability  of  the  demand 
and  price  for  fertilizer  base — which  also  works  against 
garbage  reduction. 

Garbage  disposal  is  still  shifty  as  to  methods  in 
favor — largely  because  it  is  the  football  of  party 
changes  in  political  administration  of  cities  and  not  yet 
generally  recognized  as  an  engineering  service.  Al- 
though instances  of  incinerator  shutdowns  after  a  few 
months  or  years  of  operation  are  numerous,  there  seems 
to  be  a  decided  tendency  of  late  to  install  incinerators; 
particularly  several  in  a  city,  so  distributed  as  to  re- 
duce haulage  costs.  The  British  type  of  high-tempera- 
ture destructor,  with  attempts  at  heat  utilization,  is 
losing  ground.  Even  in  England  it  is  being  displaced 
by  disintegration  and  screening  (of  mixed  refuse), 
with  more  or  less  use  of  clinker  for  concrete  and  of 
fine  ash  and  shredded  garbage  for  land  improvement. 
Garbage  reduction  and  hog  feeding  have  both  had  a 
setback  owing  to  the  poor  market  for  grease,  fertilizer 
base  and  hogs.  All  these  conditions  tend  to  garbage 
disposal  in  conjunction  with  ashes  to  fill  low  land,  at 
least  as  a  temporary  measure  in  medium-sized  and  small 
cities. 

City  planning  is  slowly  but  surely  becoming  estab- 
lished as  an  essential  to  municipal  progress  and  econ- 
omy. Most  of  the  planning  and  re-planning  work  that 
has  got  to  the  construction  stage  is  street  widening  and 
extensions,  to  provide  more  adequate  arteries  for  the 
rapidly  growing  use  of  automobiles  and  motor  trucks. 
Traflic  regulation  and  the  control  of  parking  are  being 
pressed  to  the  front— not  always  with  due  recognition 
of  the  fact  that  the  fundamental  need  is'  more  adequate 
travel  routes.    City  zoning  is  making  more  substantial 


progress  than  other  branches  of  city  planning — partly 
because  it  costs  less  in  time  and  money  than  does  street 
planning  and  construction  and  largely  because  it  is  now 
being  recognized  as  the  basis  of  many  other  lines  of 
city  planning. 

The  great  needs  of  the  future  in  the  municipal  field 
are  co-ordinated  planning,  both  physical  and  financial, 
with  a  far  look  ahead,  and  emancipation  from  partisan 
politics  and  the  resulting  inefficiency. 

Road  Construction  Stabilized 

HIGHWAY  construction  was  slightly  less  active  last 
year  than  in  1921.  As  a  matter  of  comparative 
record  this  fact  is  of  interest.  The  conclusion  of  im- 
portance, however,  is  that,  with  the  advance  of  the  last 
twelve  months,  the  country  is  committed  to  a  long  pro- 
gram of  national  and  state  highway  extension  which 
only  unusual  circumstances  can  interrupt.  It  does  not 
signify  much,  therefore,  how  the  volume  of  work  per- 
formed swings  up  or  down  a  little  in  any  year.  The 
essential  facts  are  that  there  was  a  large  expenditure 
for  road  improvement  in  1922  and  unless  all  indications 
are  unreliable  there  will  be  substantially  as  great  an 
expenditure   in    1923. 

Being  committed  to  a  long  program  of  highway  im- 
provement does  ngt  indicate  that  the  public  is  passive 
in  its  attitude  toward  the  volume  and  the  management 
of  its  highway  appropriations.  An  outstanding  fea- 
ture of  the  year's  activities  has  been  a  disposition  to 
review  and  criticize  expenditures  for  road  construction. 
This  is,  fundamentally,  the  result  of  present  general 
economic  conditions  reflected  as  an  inclination  to  curtail 
heavy  spending.  There  is  no  indication  that  public 
sentiment  does  not  generally  favor  improved  roads. 
There  is  indication  that  it  resents  paying  uncurbed 
prices  for  improved  roads.  With  improved  business 
conditions  and  better  prices  for  farm  products,  con- 
ditions are  possible  which  may  entirely  change  the 
inclination  toward  frugality  which  now  prevails.  A 
helpful  influence  will  be  education  of  the  public  by  road 
officials  in  highway  technic  and  economics. 

Technically  road  building  has  made  decisive  ad- 
vances. Research  work  completed  during  the  year 
gives  highway  engineers  means  to  approach  the  rational 
design  of  pavements.  Methods  of  construction  have 
been  better  formulated,  and,  more  significant  than  this, 
four  years  of  intensive  road  building  has  developed  a 
corps  of  skilled  road  contractors.  Maintenance  has 
been  widely  extended.  There  are  many  facts  indicative 
of  all  these  conclusions  and  they  will  be  reviewed  in 
the  coming  issue  of  Jan.  11  devoted  especially  to 
highway  engineering  in  honor  of  the  convention  and 
exhibition  of  the  American  Road  Builders  Association. 

Research,  design,  construction  and  maintenance  all 
showed  progress  in  1922.  Administration  made  little 
progress.  It  is  true  that  there  were  increased  forces 
and  better  organization  in  detail,  but  in  the  broad 
essentials  of  freedom  from  political  interference,  sal- 
aries adequate  to  responsibility  and  centralized  author- 
ity there  was  little  forward  movement.  Such  advance 
as  is  indicated  is  due  largely  to  the  requirements  which 
Congress  laid  down  under  the  advice  of  the  Bureau  of 
Public  Roads  in  its  latest  federal-aid  legislation.  A 
public  and  official  awakening  to  higher  principles  and 
greater  proficiency  in  highway  administration  is  one 
of  the  requirements  which  the  last  twelve  months  record 
has  impressed  on  forward-looking  highway  officials. 


January  4,  1923 
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Water  Power  Normal 

IN  THE  current  review  of  hydro-electric  progress  on 
another  page  practically  all  attention  is  given  to 
Western  developments  because  there,  it  seems,  the  most 
progress  is  being  made  in  hydraulic  power  generation. 
The  East  has  not  been  idle  during  the  past  year  but  its 
development  has  been  more  on  the  even  curve  upward 
of  past  achievement.  It  is  not  forgotten  that  Niagara 
is  the  premier  water  power  in  the  world  and  that  rec- 
ords for  size  of  units,  for  totals  generated,  for  canal 
capacities  and  for  tunnel  sections  are  still  held  there 
but  outside  of  Niagara  there  is  no  new  hydro-electric 
project  east  of  the  Rockies  which  its  designers  would 
claim  to  be  more  than  the  normally  improved  practice. 
The  novel  semi-enclosed  power  house  at  the  Mitchell 
Dam  of  the  Alabama  Power  Co.  and  the  low-head,  high- 
speed propeller  wheels  at  Winnipeg  and  at  the  Ford 
plant  at  Troy  are  steps  forward  noted  last  year. 

But  if  the  East  does  not  show  any  great  novelty  in 
practice,  it  is  apparently  on  the  eve  of  a  greatly  in- 
creased development  of  water  power.  During  the  year 
past  several  extensive  investigations  of  large  water- 
sheds have  come  to  light  and  several  others  are  still 
matters  of  private  concern  but  all  are  apparently  merely 
waiting  for  favorable  financial  conditions  to  be  trans- 
formed into  actual  construction.  Such  companies  as 
the  Southern  Power  and  New  England  Power  continue 
steadily  to  extend  their  operations  farther  and  farther 
back  toward  the  headwaters  of  the  streams  descending 
the  Appalachian  range  and  others  such  as  the  Clarion 
River  in  Pennsylvania  and  the  Tippecanoe  in  Indiana  to 
open  up  new  sources.  The  distinguishing  features  of 
such  projects  is  the  extent  of  the  vision  of  their  pro- 
jectors. No  longer  in  the  East  is  the  development  of 
one  falls  or  even  a  short  stretch  of  river  attacked  as 
a  single  problem.  Rather  is  the  area  to  be  served  con- 
sidered as  a  whole  with  farseeing  plans  for  the  tying 
in,  by  reservoirs  as  well  as  by  electric  lines,  the  outly- 
ing units  so  that  eventually  all  of  the  rain  falling  on  a 
given  slope  will  be  made  to  do  its  maximum  work. 
This  is  a  desirable  end  toward  which,  as  our  fuel  supply 
diminishes,  all  power  development  must  tend. 

In  details  of  hydro-electric  design  there  have  been 
no  outstanding  features.  The  major  manufacturers  are 
working  all  the  time  toward  an  increase  in  efficiency 
and  decrease  of  complication  and  at  no  one  time  is  it 
possible  to  point  to  a  definite  marked  step  ahead.  The 
possibilities  of  the  propeller  and  the  combined  impulse- 
reaction  wheel  have  been  remarked  before;  the  remodel- 
ing of  draft  tubes  for  greater  ease  of  egress  seems  not 
to  have  progressed  beyond  the  novelties  of  a  few  years 
ago.  The  automatic  station  for  the  smaller  capacities 
is  growing  more  and  more  practical.  Outside  of  these, 
design  details  are  not  remarkable  for  novelty. 

The  Federal  Power  Commission  continues  to  operate 
under  difficulties  because  of  lack  of  per.sonnel.  With 
this  limitation  it  has  managed  to  do  a  prodigious  amount 
of  preliminary  work  both  in  examination  of  projects 
and  in  establishing  proper  accounting  rules.  Actual 
progress  under  the  federal  law  continues  to  be  disap- 
pointingly small.  Applications  have  been  made  in  great 
numbers  but  only  a  few  (outside  of  the  big  Niagara 
development)  have  been  transmuted  into  horsepower. 
By  terms  of  the  law  these  pending  applications  must 
soon  either  lapse  or  become  active  so  that  the  real  test 
of  the  law  will  come  when  the  lives  of  the  applications 
begin  to  reach  their  end. 


Irrigation's  Future 

IRRIGATION  possibilities  in  the  West  are  still  great. 
In  the  public  domain  alone,  according  to  F.  H.  Newell, 
consulting  engineer.  United  States  Reclamation  Service, 
some  20,000,000  acres  might  be  reclaimed,  or  more 
than  ten  times  the  area  for  which  water  has  been  pro- 
vided by  the  Federal  Government.  It  has  taken  twenty 
years,  including  the  time  spent  in  preliminary  studies, 
and  has  cost  about  $135,000,000  to  irrigate  some  2,000,- 
000  acres.  Allowing  a  50  per  cent  increase  in  construc- 
tion cost,  to  water  the  remainder  of  the  irrigable  public 
domain  would  cost  $2,000,000,000.  If  it  be  assumed 
that  the  reclamation  fund — derived  from  sales  of  public 
land,  royalties  on  the  production  of  oil,  etc.,  and  repay- 
ments to  the  fund  by  settlers  on  account  of  construction 
costs — would  amount  to  $10,000,000  a  year,  it  would  be 
200  years  before  all  the  irrigable  public  domain  was 
supplied  with  water  for  irrigation.  Recent  financial 
and  industrial  conditions  have  slackened  the  contribu- 
tions to  the  Reclamation  Service  fund,  so  that  without 
radical  changes  in  financing  there  is  no  prospect  of 
$10,000,000  a  year  becoming  available  for  many  years 
to  come.  Already  $20,000,000  of  bonds  have  been  pro- 
vided to  expedite  the  completion  of  projects  under  way. 
As  these  bonds  are  payable  at  the  rate  of  $1,000,000  a 
year  from  the  normal  reclamation  fund  they  reduce  by 
that  sum  the  current  construction  fund.  Further  deple- 
tion arises  from  a  congressional  relief  act  approved 
March  31,  1922,  authorizing  the  extension  of  the  time 
for  paying  construction  charges  against  settlers.  Be- 
sides credit  for  the  first  cost  of  irrigation  projects 
some  of  our  best  authorities — Elwood  Mead,  for  in- 
stance— urge  that  loans  should  be  made  to  help  the 
settler  prepare  the  land  for  cultivation,  put  up  build- 
ings, buy  tools  and  live  stock.  This  would  greatly  in- 
crease the  total  of  public  funds  advanced  to  finance 
irrigation  projects. 

It  is  taken  for  granted  that  the  federal  government 
will  continue  to  build  or  at  least  to  finance  or  help 
finance  the  larger  of  the  irrigation  projects  of  the 
country.  The  Reclamation  Service  was  created  because 
of  the  conviction  that  the  irrigation  works  awaiting 
construction  were  too  large  and  the  economic  and  hu- 
m,an  problems  involved  too  many  and  complex  for  pri- 
vate enterprise,  as  they  were  also  beyond  the  financial 
capacity  of  irrigation  districts  and  even  of  entire 
states.  The  irrigation  works  of  the  future  will  require 
still  more  capital  and  skill.  Add,  for  instance,  the  cost 
of  the  huge  Columbia  River  Basin  Project  to  the 
minor  projects  that  would  press  for  simultaneous  execu- 
tion, and  then  increase  all  this  by  the  settler's  loans  for 
lands,  buildings,  tools  and  livestock,  already  mentioned, 
and  the  total  becomes  so  large  as  to  make  it  patent  that 
the  future  of  irrigation  in  the  United  States  is  a  subject 
demanding  searching  study  by  engineers,  agriculturists, 
economists  and  statesmen. 

Federal  Erjgineering  Queries 

THIS  question  of  federal  expenditurefor  local  benefits 
is  just  now  of  tremendous  importance  to  engineers. 
Leaving  aside  the  long  established  river  and  harbor 
policy  and  the  more  recent  federal  aid  to  highways, 
there  are  five  outstanding  engineering  projects  now 
before  the  American  people  the  cost  of  which  will  run 
into  the  billions  and  the  benefits  from  which  arc  pri- 
marily local,  though  each  has  an  ultimate  relation  to 
national  welfare.    These  are  the  St.  Lawrence  improve- 
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nienl  in  the  northeast,  Muscle  Shoals  in  the  southeast, 
the  Columbia  Basin  irrigation  in  the  northwest,  the 
Colorado  River  in  the  southwest,  and  the  Mississippi 
River  in  the  central  section.  If  each  is  examined  it 
will  be  seen  that  the  argumtjnts  in  their  behalf  are  iden- 
tical. The  advocates  of  each  claim  that  through  its 
construction  there  will  flow  out  over  the  country  a  gen- 
eral reduction  in  the  cost  of  living  and  a  corresponding 
increase  in  the  amenities  of  life;  the  St.  Lawrence 
project  will  create  cheap  power  and  lower  grain  prices, 
the  Colorado  control,  the  new  Columbia  basin,  and  the 
Mississippi  flood  retention  will  decrease  farm  produce 
costs.    Muscle  Shoals  will  give  cheap  fertilizer. 

Yet  in  each  case  the  immediate  benefit  is  obviously 
to  those  in  the  range  of  the  improved  districts,  and  the 
main  reason  they  themselves  do  not  undertake  the  work 
is  the  enormous  cost  which,  partly  from  selfish  reasons 
and  partly  from  absolute  inability  to  shoulder,  they 
would  pass  onto  the  general  government.  On  the  theory 
which  governs  road  aid  and  river  and  harbor  work, 
each  section  should  agree  to  all  of  the  projects  if  its 
own  is  authorized,  but  in  these  five  huge  schemes  the 
grand  total  of  cost  is  staggering  and  quite  beyond  the 
power  of  the  government  to  assume.  We  come,  there- 
fore, to  an  impasse  which  promises  to  delay  each  of 
the  admittedly  desirable  developments  until  some  way 
other  than  national  control  is  found.  In  the  ease  of 
the  St.  Lawrence  and  Muscle  Shoals,  private  ovraership 
is  offered,  but  so  far,  at  least,  that  easy  way  out  has 
not  appealed  to  the  people.  On  the  Colorado  seven 
states  seem  in  a  fair  way  toward  assuming  the  dispro- 
portionate proportion  of  cost  their  disproportionate 
benefits  suggest.  The  Mississippi,  it  would  appear, 
riiust  remain  mainly  a  national  expense  to  be  paid 
out  in  small  amounts  year  by  year  until  complete. 

Mississippi  Problem 

AFTER  every  big  flood  on  the  Mississippi  there 
,  arises  a  clamorous  demand  for  a  new  method  of 
protecting  the  valley  against  the  rising  waters.  Most 
of  the  clamor  is  from  people  ignorant  of  the  history  of 
the  river  or  of  the  science  of  river  control  who  are 
either  personally  affected  by  the  floods  or  are  impressed, 
from  a  distance,  by  the  stories  of  the  almost  irresistible 
power  of  the  mighty  river.  Such  criticism  is  neg- 
ligible; it  has  neither  authority  or  permanence,  and  it 
generally  puts  its  faith  in  such  discredited  relief  means 
as  reservoirs,  forest  planting  and  contour  plowing. 
There  is,  however,  after  each  flood  a  large  body  of  ex- 
pert critics  which,  with  more  or  less  justification,  offers 
methods  of  control  in  opposition  or  in  addition  to  those 
now  accepted  in  the  continuing  plan  of  the  Mississippi 
River  Commission,  the  supreme  power  over  the  river 
from  Cairo  to  the  Passes. 

The  record  flood  of  1922  proved  no  exception  to  the 
rule.  In  spite  of  the  fact  that  there  was  less  actual 
damage  by  this  highest  of  floods  than  from  any  of  those 
approaching  it  the  past  four  decades,  the  daily  and  long 
continued  menace  of  the  weakened  levees  and  the  almost 
superhuman  efforts  required  to  prevent  a  dozen  prospec- 
tive breaks  along  the  river — to  say  nothing  of  the 
three  crevasses  that  did  occur — combined  to  warn  ex- 
perts and  laymen  alike  of  the  possibilities  that  may 
follow  a  quite  conceivable  discharge  greater  even  than 
this  greatest  yet  recorded.  Out  of  all  the  post-flood 
study  and  agitation,  however,  there  arises  only  one  sug- 
gested protective  measure  which  has  any   degree  of 


plausibility  or  of  unanimity  among  those  qualified  to 
discuss  it.  This  is  the  spillway  at  some  or  several 
locations  below  the  mouth  of  the  Red  River.  There  are 
some  faint  whisperings  of  criticism  of  machine  built 
levees,  some  suggestions  for  improvement  for  revetment 
designs  and  a  competent  demand  for  study  of  river 
hydraulics  through  a  model  river  in  a  laboratory,  but 
these  are  generalities  which  do  not  promise  an  imme- 
diate program. 

The  review  in  this  issue  states  adequately,  we  think, 
the  pros  and  cons  of  the  spillway  argument.  It  may 
be  pointed  out  that  each  side  avoids  extensive  reference 
to  the  main  criticism  of  the  other.  The  spillway  advo- 
cates are  little  concerned  with  the  structural  stability 
of  a  spillway  or  weir;  Colonel  Townsend  dismisses 
rather  lightly  the  long  held  contention  that  the  main 
arguments  against  a  spillway  is  the  possible  silting  up 
the  river  below  the  spillway.  Of  the  two  omissions. 
Colonel  Townsend  has  the  better  of  it  in  that  he  is 
arguing  about  something  that  is  tangible  and  assured, 
the  tremendous  force  of  250,000  sec. -ft.  of  water  and 
the  difficulty  of  building  on  the  Louisiana  alluvium  any 
dam  or  weir  that  could  withstand  it.  That  is  an  engi- 
neering problem  of  gigantic  proportions  and  while  it 
is  by  no  means  inherently  insoluble  its  solution  involves 
courage  and  huge  expenditure.  The  danger  from  silt- 
ing, on  the  other  hand,  lies  in  the  realm  of  river  hy- 
draulics, which  is  still  far  from  an  exact  science  and 
where  experience  is  a  more  powerful  teacher  than 
theory.  Only  observations  after  the  fact  will  be 
conclusive  as  to  the  effect  of  a  spillway  on  river  depths. 

Meanwhile  the  Mississippi  remains  a  serious  prob- 
lem, for  even  the  spillway  advocates  admit  that  the 
levees  must  be  continued,  spillways  or  no  spillways.  All 
they  claim  for  the  spillway  is  that  it  will  take  off  the 
crest  of  the  flood  and  thus  preclude  the  necessity  of 
raising  levees  which  are  already  at  or  near  their  maxi- 
mum safe  height.  No  scheme  has  yet  been  proposed, 
or  at  least  seriously  considered,  which  will  relieve  the 
country  of  the  obligation  of  lining  both  banks  of  the 
Mississippi  from  far  above  Cairo  to  well  below  New 
Orleans  with  high  stable  mounds  capable  of  withstand- 
ing, without  anxiety,  any  ordinary  high  water  and  safe 
as  human  things  can  be  against  the  highest  water 
possible.  There  always  remains  the  chance  that  dis- 
tributed rainfalls -will  combine  to  cause  higher  water 
than  ever  before  and  that  the  established  levee  heights 
will  be  overtopped. 

Structural  Activity 

THERE  has  been  a  brisk  and  growing  activity  during 
the  year  in  the  businesses  depending  on  structural 
engineering,  but  technical  growth  has  not  been  marked, 
and  research  has  produced  few  results.  By  far  the 
encouraging  feature  of  the  year's  progress  is  a  rebirth 
of  interest  in  research,  evident  in  all  parts  of  the  field 
of  civil  engineering,  which  promises  -much  for  the 
future.  Quite  independent  of  this  an  outstanding 
development  impresses  itself  on  the  careful  observer, 
namely  a  movement  toward  economy  of  material  by  the 
reduction  of  excessive  safety  factors. 

Efforts  toward  commercial  and  industrial  uniformity, 
represented  chiefly  in  the  work  of  the  federal  Depart- 
ment of  Commerce  and  the  American  Engineering 
Standards  Committee,  have  continued,  unobtrusively. 
Their  most  important  result  is  a  model  building  code 
for  small  houses  and  a  draft  of  simplified  house  plumb- 
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ing  rules.  Fire-protection  matters  received  attention 
in  a  new  direction  after  the  Burlington  railway  office 
building  in  Chicago  was  swept  by  fire,  early  in  the  year, 
bringing  to  the  front  the  exposure  fire  problem  and  the 
dangers  centered  in  downtown  districts.  Even  aside 
from  this,  there  has  been  fully  the  usual  amount  of 
advance  in  the  long  struggle  against  the  fire  waste,  and 
building  law  development  has  been  effective. 

A  situation  of  decided  interest  has  come  about  in  the 
field  of  bridge  construction,  due  to  a  demand  for  high- 
way crossings  over  wide  bodies  of  water  where  ferries 
now  serving  transportation  are  finding  it  difficult  to 
meet  the  needs  of  increased  traffic.  All  the  large  high- 
way bridges  projected  are  being  brought  forward  as 
private  undertakings;  the  Philadelphia-Camden  bridge, 
already  under  construction,  is  the  only  large  public 
bridge  enterprise.  Opinions  differ  as  to  public  policy 
on  the  question  of  toll  bridges  or  free  public  bridges  for 
such  cases,  where  the  work  is  necessarily  of  large  cost. 
It  is  unmistakably  evident,  however,  that  in  spite  of 
its  large  expenditures  for  free  improved  roads  the  pub- 
lic is  not  very  willing  to  supply  funds  for  costly  long- 
span  bridges;  many  men,  indeed,  hold  the  view  that 
their  cost  should  be  assessed  on  the  user  by  adopting 
the  toll-bridge  plan  of  construction. 

Structural  materials,  finally,  brought  forth  no  impor- 
tant innovations  during  the  year — or  for  that  matter 
during  several  years.  An  advance  was  confidently 
looked  for  a  few  years  ago,  the  extension  of  the  use  of 
alloy  steels,  has  lagged  decidedly.  Prices  do  not 
encourage  rapid  progress  in  this  direction.  That  the 
weight  factor  maintains  its  influence  on  bridge  prac- 
tice, however,  is  expressed  in  the  fact  that  an  excep- 
tional number  of  suspension  structures  figured  in  the 
year's  developments,  including  the  short-span  highway 
bridge  at  Kingston  put  into  service  last  summer,  and 
that  all  the  long-span  projects  involve  wire  cables,  with 
the  single  exception  of  a  recently  ordered  structure  with 
suspension  chains  of  treated,  high-strength  eyebars. 

Progress  in  Concrete 

PORTLAND  cement  production  in  1922  will  prob- 
ably prove  to  be  around  115,000,000  bbl.,  by  far 
the  record  year  in  the  histoi'y  of  the  material.  This 
means  that  more  concrete  was  placed  in  1922  than  in 
any  other  year,  but  just  where  it  is  going  statistics 
do  not  show.  Concrete  road  construction  was  little, 
if  any,  greater  than  in  the  preceding  year  nor  do  such 
figures  as  are  available  indicate  that  industrial  build- 
ings of  concrete  were  noticeably  more  than  in  recent 
years.  There  remains,  then,  general  construction, 
which  was  heavy,  and  the  multitude  of  small  uses  of 
concrete  by  builder  and  farmer  which  in  all  probabil- 
ity accounts  for  most  of  the  increase. 

At  any  rate,  more  concrete  was  used  than  ever 
before,  which  is  interesting  particularly  in  view  of  the 
fact  that  less  obvious  forward  progress  was  made  in 
the  study  of  concrete  design  and  construction  than  for 
some  years.  The  report  of  the  Joint  Committee  was 
before  the  engineering  public  the  whole  year  and  was 
discussed  at  a  series  of  meetings  and  by  the  committee 
but  its  final  revision  will  not  be  made  until  some  time 
this  year  and  it  would  be  unsafe  to  predict  what  form 
it  will  take  except  to  say  that  the  strength  design 
clause  will  probably  be  killed  or  emasculated.  The 
main  result  of  the  long  discussion  has  been  to  show 
that   the   contractors   are   too   prone   to   stand   on   the 


principle  that  whatever  is  is  right  and  forward-looking 
engineers  too  willing  to  take  prospects  for  actualities. 

Research  in  concrete  continues  to  spread  and,  as  the 
vast  amount  of  work  already  done  appears  on  the 
record,  more  and  better  co-ordination  of  effort  is  to  be 
expected.  During  the  past  year,  however,  there  were 
no  outstanding  investigations  to  report.  The  value  of 
research  and  education  is  beginning  to  show  in  con- 
crete construction,  the  standards  of  which  have  risen 
measurably  in  the  past  few  years.  It  is  no  longer  true 
that  only  a  few  contractors  are  competent  to  build 
in  concrete,  or  that  a  great  majority  are  careless  of  the 
fundamentals   of   safe   construction. 

In  cement  itself,  there  is  evident  a  newborn  inter- 
est on  the  part  of  the  manufacturers  in  the  make-up  of 
their  product.  They  are  beginning  to  look  bevond  the 
detail  chemistry  of  manufacture  into  the  chemistry  of 
behavior  and  to  step  beyond  a  too  rigidly  held  attitude 
that  Portland  cement  is  a  perfected  product.  A  continu- 
ance of  this  policy  promises  much  toward  insuring  a 
more  permanent  concrete. 

Equipment  and  Materials 

DEVELOPMENTS  during  1922  in  the  construction 
equipment  and  material  fields  were  characterized 
by  widespread  improvement  in  details  of  well  established 
types  of  machinery  rather  than  by  the  introduction  of 
new  types.  Efforts  have  been  directed  to  strengthening 
parts,  increasing  sizes  and  capacities,  simplifying  oper- 
ating control,  and,  particularly,  to  increasing  the 
mobility  of  portable  equipment.  This  trend  is  clearly 
seen  in  the  increasing  use  of  rubber  tires,  both  solid 
and  pneumatic,  for  machines  which  were  formerly  moved 
upon  steel  rims.  In  a  number  of  cases,  too,  motor-truck 
chassis  for  concrete  mixers  and  elevating  loaders  have 
been  adopted.  In  the  mounting  of  equipment,  too,  the 
year  has  developed  an  extensive  use  of  crawler  traction, 
which  has  been  applied  not  only  to  locomotive  cranes, 
concrete  mixers,  elevating  loaders,  and  the  light  re- 
volving types  of  steam  shovels,  but  also  to  the  heavy-duty 
railroad  shovel. 

One  of  the  notable  steps  taken  during  the  year  was 
the  equipment  of  power  shovels  with  Diesel  engines. 
The  use  of  gasoline  engines  for  operating  construction 
equipment  showed  a  decided  gain  during  the  year  and 
the  multiple-cylinder  types  are  being  employed  more 
widely  than  ever  before.  Great  strides  have  been  made 
in  the  application  of  pneumatic  hand  tools  to  construc- 
tion work.  In  the  field  of  industrial  locomotives  and 
elevating  loaders  transmission  has  been  introduced  to 
give  a  greater  variety  of  speeds  than  formerly  and  the 
large  types  of  paving  mixers  have  now  reached  the 
stage  of  self-contained  units,  fully  equipped  not  merely 
for  mixing  and  delivering  concrete  but  for  handling 
aggregate  delivered  in  batch-boxes.  Concrete  chuting 
has,  until  recently,  been  considered  economical  only 
for  large-scale  work,  but  manufacturers  have  evolved 
simple  and  cheap  equipment  of  this  type  for  small  jobs. 
In  the  rock  crusher  field  the  introduction  of  cast-steel 
frames  instead  of  grey  iron,  is  a  move  to  increase 
durability. 

Among  developments  also  should  be  noted  devices 
for  measuring  and  handling  concrete  aggregate  and  the 
perfection  of  mechanical  loaders  of  the  elevating  bucket 
type.  The  year  also  witnessed  the  manufacture,  in  the 
United  States,  of  both  concrete  and  cast-iron  pipe  by 
the  centrifugal  process. 
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The  Labor  Shortage — Its  Volume  and  Means  of  Relief 

Labor  Shortage  in  the  Building  Trades— Immigration  as  Affecting 
the  Labor  Situation — Apprenticeship  and  Seasonable  Employment 


As  a  contribution  to  the  study  of  the  serious 
shortage  of  labor  in  the  building  trades  there  is 
started  in  this  issue  a  serios  of  articles  which 
should  help  to  a  better  uyider standing  of  the 
situation.  They  include,  first,  a  statistical  study 
of  the  actual  labor  shortage,  statistics  which  have 
hitherto  not  been  available,  an  analysis  of  the 
immigration  situation  by  the  head  of  the  National 


Industrial  Conference  Board  which  has  been 
engaged  in  a  survey  of  this  subject,  a  discussion 
of  the  apprenticeship  system,  its  defects  and 
some  attempted  remedies,  and  finally,  the  story  of 
seasonal  employment  in  Philadelp'hia,  where  a  spe- 
cial investigation  of  that  situation  has  been  made. 
The  first  two  of  the^e  articles  appear  in  this  issue. 
The  others  will  follow  in  succeeding  issues. 


How  Great  Is  the  Shortage  of 
Building  Trades  Worl^ers? 

By  Milan  V.  Ayres 

statistician,  Associated  Getieral  Contractors  of  America 

HOW  serious  is  the  shortage  of  building  trades  work- 
ers? A  brief  and  correct  answer  to  that  question 
would  be,  "Nobody  knows."  We  do  know,  however,  cer- 
tain facts  which  are  clearly  related  to  the  problem,  and 
which  would  have  to  be  taken  into  account  in  formulat- 
ing a  complete  answer  if  such  an  answer  were  possible. 
Table  I  shows  the  number  of  people  employed  in 
certain  trades  in  this  country  as  recorded  in  the  census 
of  1910  and  that  of  1920.     Some  of  the  groups  enu- 


FIG.  1— VAL.UE  OF  BUILDING  PERMITS  FKOM  liMJII  TO  1922 
Value  of  building-  permits  for  50  cities  each  vear  from  1900 
tluough  1922  after  data  have  been  converted  to  1913  cost 
basis.    Straight  line  shows  general  trend  from  1900  througli 


merated  in  the  table  are  clearly  people  engaged  in  the 
construction  of  buildings,  while  others,  such  as  elec- 
tricians, plumbers  and  carpenters,  include  a  consider- 
able number  of  people  working  in  shops  or  in  other 
occupations  not  identified  with  new  buildings.  Table 
II  shows,  by  the  length  of  the  bars,  what  percentage 
the  people  in  each  group  in  1920  are  of  those  in  1910. 
The  first  four  classes,  electricians,  structural  iron 
workers,  plumbers  and  earperters,  have  increased  in 
numbers  during  the  decade,  while  all  of  the  others  have 
decreased.     During  the  same  period  the  population  of 


the  country  increased  15  per  cent,  so  that  only  the  first 
three  groups  increased  as  fast  as  the  population. 

These  figures  seem  to  indicate  that  there  must  be 
a  most  alarming  shortage  in  most  of  the  building 
trades,  but  there  are  a  number  of  reasons  for  believing 
that  conditions  are  not  nearly  so  bad  as  the  census  data 
seem  to  imply.  Because  of  their  authoritative  char- 
acter, it  is  almost  necessary  to  begin  any  discussion  of 
this  subject  with  a  consideration  of  these  census  figures, 
but  I  shall  show  further  on  that  they  really  mean  com- 
paratively little. 

The  heights  of  the  columns  in  Fig.  1  show,  according 
to  the  best  available  information,  the  relative  amount 
of  building  in  our  American  cities  each  year,  beginning 
with  1900  and  ending  with  1922,  the  figures  for  the 
latter  year  being,  of  course,  partially  estimated.  The 
heights  of  these  columns  are  pi'oportional,  not  to  the 
amount  of  money  spent  oh  building  each  year,  but  to 
the  actual  physical  volume  of  work  done.  The  figures 
from  which  the  diagram  is  plotted  were  obtained  by 
finding  first,  for  each  year,  the  total  cost  of  all  the 
buildings  for  which  permits  were  issued  in  a  list  of 
50  cities,  and  then  dividing  the  figures  for  each  year 
by  the  index  number  of  the  cost  of  building. 

This  process  gives  figures  which  show  how  much  the 
buildings  for  which  permits  were  issued  in  each  year 
would  have  cost  if  the  cost  of  building  in  that  year  had 
been  what  it  was  in  1913.  The  heights  of  the  columns 
are  proportional  to  these  latter  figures,  and  are  there- 
fore also  proportional  to  the  actual  volume  of  the 
work  done. 

It  is,  of  course,  true  that  building  sometimes  costs 
more  and  sometimes  less  than  the  figures  set  forth  in 
the  permit,  but  the  errors  introduced  by  this  fact  are 
largely  compensatory  and  whatever  error  finally  remains 
is  almost  certainly  about  the  same  percentage  of  the 
total  for  each  year,  so  that  the  results  probably  show 
with  ample  accuracy  for  our  pui-poses  the  relative 
volume  of  building  year  by  year. 

The  year  1909  was  clearly  the  biggest  building  year 
in  our  history  prior  to  1922,  and  the  1910  census  was 
taken  in  the  year  following,  which  was* also  a  very  good 
building  year.  On  the  other  hand,  the  1920  "census 
was  taken  just  following  a  period  of  several  years 
during  which  building  was  sub-normal,  and  before  the 
present  building  recovery  had  achieved  any  considerable 
headway.  A  natural  result  of  this  state  of  affairs 
was  that  men  who  had  formerly  been  employed  in  build- 
ing operations  had  been  forced  to  find  other  work,  and 
most  of  these,  naturally,  were  reported  by  the  census 
as  engaged  in  these  other  occupations  which  they  had 
taken  up. 
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TABLE  I— WORKERS    IN    CERTAIN     TRADES 

REPORTED  BY  CENSUS  BUREAI' 

Trade 

Electricians 

Structural  iron  workers  (building) . .  . 
Plumbers  and  steam  and  gas  fitters. .  , 

Carpenters 

Painters,  glaziers  and  varnishers  (building) ... 

Brick  and  stone  masons 

Roofers  and  slaters 

Plasterers   

Paper  hangers 

Laborers,  building,  general  and  not  specified  .  . 
Laborers,  road  and  street  building  and  repairing. . 
Stone  cutters 


?10  .\ND 

1920.  .\.S 

1910 

1920 

120,241 

212,964 

11.427 

18,836 

148.304 

206,718 

817.120 

887.379 

273.441 

248,497 

161.781 

131.264 

14,078 

11,378 

47.682 

38,255 

25.577 

18,746 

869.478 

623,203 

180.468 

115,836 

35,731 

22,099 

Total. 


2.705,328      2,535.175 


It  is  also  an  important  fact  in  this  connection  that 
the  1910  census  was  taken  in  midsummer  when  build- 
ing operations  were  active,  while  the  1920  census  was 
taken  in  January  when  building  is  always  at  the 
minimum,  and  many  men  whose  normal  occupations  was 
on  construction  work  doubtless  were  doing,  temporarily, 
something  else.  Many  of  these,  undoubtedly,  were 
enumerated  as  belonging  to  the  occupation  in  which 
they  were  engaged  at  the  time  rather  than  to  the 
trade  in  which  they  really  belonged.  The  obvious  con- 
clusion is  that  the  census  figures  reflect  the  relative 
activity  of  building  in  the  two  periods  when  they  were 
taken  much  more  accurately  than  they  do  the  number 
of  workers  qualified  to  work  in  the  building  trades. 

The  sloping  line  marked  "Normal"  in  Fig.  1,  repre- 
sents the  trend  in  building  operations  in  the  50  cities 
from  the  year  1900  to  the  year  1916.  If  each  of  the 
columns  covering  this  period  reached  up  to  this  normal 
line  and  stopped  there,  the  sum  of  the  heights  of  all 
the  columns  would  be  the  same  as  it  actually  is,  and 
the  increment  in  height  of  each  column  over  the  preced- 
ing one  would  represent  the  normal  annual  increase 
in  building.  This  line  is  obtained  by  a  mathematical 
process  based  on  the  theory  of  least  squares,  and  may 
be  described  as  the  best  line  which  can  be  drawn  to 
represent  the  trend  in  building  operations  over  this 
period.  The  portion  of  the  line  to  the  right  of  1916 
is  simply  an  extension  of  the  other  part  and  is  drawn 
on  the  assumption  that  if  the  war  had  not  occurred, 
building  would  have  continued  to  fluctuate  about  this 
line  in  much  the  same  way  as  it  did  before.  Perhaps 
the  most  noteworthy  fact  revealed  by  this  line  is  that 
the  year  just  passed  is  the  first  one  since  1912  when 
building  operations  have  been  up  to  normal. 

The  figures  on  which  this  chart  is  principally  based 
were  first  computed  by  Col.  Leonard  P.  Ayres,  Vice 
President  of  the  Cleveland  Trust  Co.,  and  published  in 
a  monograph  entitled  "The  Prospects  For  Building 
Construction  in  American  Cities."  In  that  work  he 
shows  that  building  construction  in  these  50  cities  was 
on  the  average  at  the  end  of  1921  two  and  one-half 
years  in  arrears. 

According  to  my  computation,  building  in  these  same 
cities  for  1922,  represented  by  the  last  column  in 
T'ig.  1,  was  26  per  cent  above  normal.  This  means  that 
if  building*  should  continue  as  much  above  normal  as 
it  has  been  this  year,  for  the  next  ten  years,  the  accu- 
mulated shortage  of  the  war  period  would  just  about 
be  made  up.  To  accomplish  this  would  mean  not  merely 
as  much  building  as  this  year,  but  an  amount  next  year 
greater  than  this,  and  the  year  after  that  still  greater, 
as  indicated  by  the  slope  of  the  normal  line.  The  amount 
of  this  annual  increment  represents  a  volume  of  build- 
ing which,  at  the  present  prices,  would  cost  for  the  50 
cities  in  question,  about  36  million  dollars. 


Unquestionably  there  has  been  some  shortage  in  build- 
ing trade  labor  this  year.  I  think  nobody  could  look 
at  the  height  of  the  last  five  columns  in  Fig.  1  without 
realizing  that  thei-e  would  have  to  be  some  shortage. 
If  there  were  enough  men  in  the  country  competent  to 
do  building  work,  it  is  clear  that  many  of  them  must 
have  been  from  necessity  engaged  in  some  other  kinds 
of  activity  three  years  ago,  and  of  course  these  men 
could  not.  all  at  once,  be  transferred  from  their  other 
occupations  into  the  building  industry.  It  does,  how- 
ever, seem  altogether  probable  that  there  are  not  enough 
men  available  for  these  trades  to  carry  on  building 
work  at  the  intensity  corresponding  to  the  greatly 
increased  volume  of  permits  issued  and  contracts  let 
during  1922.     Undoubtedly  many  of  the  men  who  have 


Elect 

Structural     iron     workers 
(building) 

Plumbers  and  steam  and 

gas  fitters 

Carpenters. 


Paillter.s.     glaziers     a   n  d 
varnishers  (building).  . 


Brick  and  stone  n 
Roofers  and  siate 


Paper  hangers 

Laborers,  building,  general 
and  not  specified 

•  Laborers,  road  and  street 
building  and  repairing 

Stone  cutters    


Weighted  averagf 


W.irker.-iin  1 920  in  pc 


TABLE  II— BUILDING  TR.^DES  WORKERS,   1920  AXD  1910 

Worker.s  in  certain  trades  in  1910  in  per  cent  of  the  num- 
bers in  the  same  trades  in  1920,  as  reported  by  the  Census 
Bureau.  If  the  number  of  people  in  any  trade  had  remained 
constant  the  Ijar  would  reach  to  the  100  per  cent  line.  If 
the  workers  had  increased  in  proportion  to  the  population 
the  bar  would  reach  to  the  115  per  cent  line. 

taken  up  new  vocations  during  the  prolonged  period 
of  sub-normal  building  will  refuse  to  return  to  their 
old  trades.  Also  it  is  clear  that  conditions  of  the  past 
several  years  must  have  prevented  many  men  from 
learning  the  building  trades,  who  in  normal  times  would 
have  done  so.  Another  fact  of  importance  in  this  con- 
nection is  that  since  the  outbreak  of  the  war  in  1914 
inmigration  has  been  at  a  very  low  ebb,  so  low  that  in 
some  of  those  years  more  workers  have  left  the  country 
than  have  come  in. 

One  of  the  important  facts  affecting  the  supply  of 
building  labor  is  that  the  industry  is  seasonal.  More 
men  are  employed  at  it  in  summer  than  in  winter.  If 
a  uniform  number  could  be  employed  throughout  the 
year  considerably  fewer  men  would  be  required.  When 
we  come  to  analyze  this  situation,  however,  and  inquire 
how  many  more  men  are  employed  at  the  height  of  the 
sea.'^on  than  on  the  average,  we  find  the  available  infor- 
mation very  meager  and  unsatisfactory.  The  heavy. 
■  solid,  irregular  line  in  Fig.  2  shows  the  way  in  which 
building  permits  vary   in  our  American  cities  during 
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an  average  year.  The  figures  from  which  the  line  is 
plotted  are  taken  from  morxthly  averages  of  permits 
issued  in  177  cities  during  11  years.  They  show  that 
5.8  per  cent  of  the  total  value  of  the  year's  permits  are 
issued  in  January,  6.1  in  February,  and  so  on,  reaching 
a  maximum  of  10.3  in  April,  and  ending  with  7  per 
cent  in  December. 

It  is  quite  customary  to  speak  of  building  activity  as 
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FIG.  2— ANNUAL  CYCLES  OF  BUILDING  PERMITS  AND 
MATERIALS  PRODUCTION 
Annual  cycle  of  building  activity,  as  shown  by  the  per  cent 
ot  the  yearly  total  included  in  each  month  for  building  per- 
mits issued,  face  brick  shipped  from  yards,  cement  shipped 
from  mills,  sand,  stone  and  gravel  loaded  on  cars  and 
bath  tubs  shipped  from  factories. 

increasing  during  the  time  when  these  monthly  permit 
figures  are  going  up  and  as  decreasing  when  these 
figures  are  going  down.  This,  however,  is  obviouslj' 
wi-ong  because  the  building  activity  in  fact  comes  after 
the  issuance  of  the  permits,  and  it  is  perfectly  certain 
that  the  month  when  the  greatest  number  of  men  are 
employed  in  building  is  much  later  in  the  year  than 
the  month  when  the  greatest  value  of  permits  is  issued. 
The  other  four  irregular  lines  in  Fig.  2  represent  the 
relative  monthly  volume  of  shipments  of  four  kinds  of 
commodities  used  in  building;  namely,  shipments  of 
cement  from  the  mills,  shipments  of  sand,  stone  and 
gravel  by  rail,  shipments  of  face  brick  from  the  yards, 
and  of  bathtubs  from  the  factories. 

Unfortunately  all  four  of  these  sets  of  figures  are  for 
one  year  only,  that  of  1921;  this  being  the  only  full 
year  for  which  they  are  available.  If  averages  over  a 
longer  period  were  to  be  had,  doubtless  these  lines 
would  present  fewer  irregularities.  As  it  is  they 
represent  a  remarkable  degree  of  likeness;  all  of  them 
culminate  in  August,  September  or  October,  and  none 
of  them  is  any  where  near  a  maximum  in  April 
when  permits  reach  their  highest  figure. 

Obviously  these  materials  cannot  be  incorporated  in 
buildings  until  after  they  arrive,  so  that  these  figures 
point  to  a  culmination  in  actual  building  activity  even 
later  than  the  time  at  which  shipments  reach  their  peak. 

The  heights  of  the  columns  in  Fig.  3  represent  the 
relative  building  activity  of  each  month  of  the  year 
on  the  assumption  that  that  activity  is  correctly  de- 
termined by  averaging  the  percentage  distributions 
throughout  the  year  of  the  four  classes  of  building 
material  shipments  shown  in  Fig.  2.-  If  these  assump- 
tions are  correct  only  3.4  per  cent  of  the  year's  build- 


ing is  done  in  January  while  the  peak  is  reached  in 
October  with  12.2  per  cent,  and  the  year  ends  with  5.7 
per  cent  in  December.  On  this  basis  about  3.6  times 
as  many  men  are  employed  in  building  in  October  as 
in  January,  and  there  have  to  be  about  47  per  cent 
more  men  engaged  in  building  in  order  to  meet  this 
October  peak  than  there  would  have  to  be  if  building 
could  be  conducted   uniformly  throughout  the  year. 

I  am  discussing  this  seasonal  effect  in  building  at 
some  length  because  it  is  altogether  probable  that  we 
are  by  no  means  through  with  the  effects  of  labor 
shortage  in  the  industry,  and  one  of  the  ways  by  which 
that  condition  can  be  alleviated  will  be  by  spreading 
the  work  more  uniformly  over  the  year.  In  fact,  I  do 
not  hesitate  to  say  that  if  this  could  be  completely 
accomplished,  there  would  be  no  shortage  at  all  of 
skilled  labor  in  the  building  trades.  I  am  not  so  sure, 
however,  that  this  observation  applies  to  common  labor. 
I  have  said  that  building  could  go  on  at  a  rate  even 
greater  than  that  of  this  record  year  for  a  period  of 
ten  years  before  completely  catching  up  vdth  the 
present  building  shortage.  This,  however,  is  not  going  to 
happen.  Neither  building  nor  any  other  kind  of  industry 
ever  continues  as  smoothly  as  that  would  imply  over 
so  long  a  tei"m  of  years.  There  are  sure  to  be  periods 
of  business  depression  and  of  prosperity  during  the 
coming  decade  which  will  have  their  effect  upon  the 
building  industry.  It  would  be  folly  to  attempt  a 
prognostication  of  the  time  or  extent  of  these  fluctu- 
ations. It  will  be  suflicient,  perhaps  more  than  suffi- 
cient, to  venture  on  a  prediction  for  the  coming  year. 
There  are  no  indications  that  the  present  building  boom 
has  reached  its  end.  On  the  contrary,  recent  figures 
show  less  than  the  usual  seasonal  reduction  and  indicate 
that,  considering  the  time  of  year,  the  building  boom 
shows  greater  strength  now  than  in  mid-summer. 

I  believe  1923  will  be  a  year  of  great  building  activity. 
I  do  not  believe,  however,  in  spite  of  recent  figures 
that  it  will  witness  a  total  of  as  much  new  building 
undertaken  as  has  1922.  I  have  several  reasons  for 
this  conclusion.  One  is  that  I  think  the  edge  has  been 
taken  off  the  demand,  that  is,  the  most  urgently  neces- 
sary building  has  already  been  started.  Another  is 
ij^  that  money  rates  are  going 

up  and,  I  believe,  will  con- 
tinue to  rise  practically 
throughout  the  coming  year, 
and  a  rise  in  money  rates 
always  has  a  deterrent  effect 
on  building.  Another  rea- 
son, or  another  phase  of 
what  is  really  the  same  rea- 
son, is  that  general  business 

prosperity     is     increasing, 

jaaFehteApr.(tayju,ijui.AujSefi.octNcv.Da:.  and  experience  has  shown 
that  during  times  of  in- 
creasing prosperity,  we  stop 
spending  money  for  specu- 
lative building  enterprises 
and  put  it  instead  into  in- 
dustrial expansion,  where  it 
seems  to  hold  out  prospects 
of  a  greater  return.  I  think,  then,  that  while  1923  will 
probably  not  witness  quite  so  much  building  as  1922,  it 
will,  nevertheless,  be  a  very  active  building  year,  and  will 
develop  a  demand  for  building  trade  workers  only  slightly 
below  the  demand  experienced  during  the  past  year. 


FIG.   3— MONTHLY  VOL- 
UME OF  BUILDING 

ACTIVITY 
Per  cent  of  total  year's  work 
performed  each  month.  Esti- 
mate based  on  rates  o£  ship- 
ment of  three  important 
building  materials  and  one 
building   equipment   item. 
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Immigration  as  A^ecling  the 
Labor  Situation 

By  Magnus  W.  Alexander 

Managing  Director,  National  Industrial  Conference  Board, 
Xew  York 

FROM  1820  until  Nov.  30,  1922,  altogether  34,936,599 
immigrants  came  to  the  United  States.  The  causes  of 
this  gigantic  migration  have  been  various,  but  more  im- 
portant than  any  others  are  the  economic  factors,  hav- 
ing their  root  either  in  the  lack  of  economic  opportunity 
in  European  countries  which  has  become  even  more 
acute  vv'ith  the  breakdown  of  European  economic  life 
since  the  war,  or  in  the  opportunities  for  work  and 
advancement  which  the  United  States  has  in  the  past 
held  out  to  immigrants. 

Immigration  in  Relation  to  Industry — The  immi- 
grants coming  to  the  United  States  seek  work  in  our 
factories  and  mines.  By  this  they  exert  a  two-fold 
influence:  they  affect  our  business  interests  and  busi- 
ness development  and  they  also  afi'ect  the  great  bulk  of 
native  and  foreign  born  workers  already  employed  in 
our  factories.  Between  1900  and  1920  the  number  of 
wage  earners  rose  from  4,712,763  to  9,096,372,  an  in- 
crease of  about  93  per  cent.  During  this  same  period 
the  number  of  persons  engaged  in  gainful  occupations 
rose  from  29,073,000  to  41,046,000,  or  69.8  per  cent. 
During  this  same  period,  however,  the  population  rose 
from  75,994,000  to  105.710,000,  or  39.1  per  cent.  It  will 
be  seen  from  this  that  the  rate  of  growth  of  industry 
has  exceeded  that  of  population.  The  influence  of 
immigration  here  is  diflicult  to  indicate  with  exactness 
but  it  is  undoubtedly  a  prominent  factor.  Our  develop- 
ment would  probably  have  been  retarded  if  our  indus- 
tries had  not  had  the  labor  supply  which  immigration 
made  available. 

Economic  Objection  to  the  Immigrant — The  influx  of 
immigrants  into  the  industrial  community  has  met  with 
objection.  Immigrants  on  entry  are  largely  untrained 
in  indu.strial  work.  They  are  in  the  main  peasants 
from  the  farms  of  southern  Europe,  fitted  to  do  agri- 
cultural work  but  actually  going  into  industries  as  com^ 
mon  labor.  The  amount  of  money  which  they  show  at 
the  port  of  entry  is  small  and  they  need  work  imme- 
diately. They  therefore  compete  with  the  workmen 
already  in  the  United  States,  and  since  their  standard 
of  living  is  generally  lower  they  are  able  to  work  for 
less. 

The  increasing  demand  for  labor  accompanying  our 
industrial  growth  has,  according  to  others,  prevented 
the  increase  in  wages  which  would  have  come  because 
of  the  presence  of  the  large  supply  of  recent  immi- 
grants. The  competition  between  the  immigrants  them- 
selves and  the  immigrants  and  natives,  according  to 
some  writers,  has  resulted  in  the  standard  of  wages 
being  fixed  not  by  skill  or  family  requirement  but  by 
'the  amount  for  which  the  lowest  grade  worker  is  willing 
to  work.  Organized  labor  is  definitely  prejudiced 
against  the  immigrant  because  of  the  steady  wage 
competition  with  the  organized  wage  earner,  which 
the  former  fo.sters.  On  the  other  hand  it  has  been 
pointed  out  that  while  the  immigrant  may  have  kept 
general  wages  from  advancing,  their  effect  in  this 
direction  has  not  been  great,  due  to  the  expansion  of 
industry  which  has  given  new  work  to  new  workers, 
the  service  of  labor  organizations  in  standardizing  wage 


rates  within  the  fields  in  which  they  are  organized,  and 
the  character  of  the  immigration  itself.  The  immi- 
grants come  here  to  get  money;  they  are  mobile,  going 
where  industry  requires  them,  and  returning  to  Europe 
in  hard  times. 

Another  objection  to  immigration  is  of  a  different 
character;  it  is  claimed  that  immigration  by  bringing 
in  more  workers  than  can  be  given  employment  except 
in  most  prosperous  times  tends  to  increase  the  margin 
of  unnecessary  workers  so  that  the  danger  from  unem- 
ployment is  increased,  and  in  periods  of  declining  in- 
dustry suffering  is  heightened. 

Moreover,  the  immigrant  is  charged  with  having  a 
detrimental  effect  upon  working  conditions  since,  as 
the  Immigration  Commission  states,  "when  the  old 
employees  have  found  unsafe  and  unsatisfactory  work- 
ing conditions  prevailing  in  mines  and  industrial  estab- 
lishments and  have  protested,  the  recent  immigrant 
employees,  usually  through  ignorance  of  mining  or  other 
working  matters,  have  manifested  a  willingness  to 
accept  the  alleged  unsatisfactory  conditions." 

It  is  held,  besides,  that  the  immigrant  is  generally 
an  inefficient  worker  at  best.  This  is  predicated  on  the 
ground  that  his  inability  to  speak  English  and  his  high 
percentage  of  illiteracy  make  it  impossible  for  him  to 
understand  instructions  either  in  English  or  any  printed 
foreign  languages,  so  that  in  consequence  he  is  more 
prone  to  accident  and  is  on  the  whole  less  productive 
as  a  worker.  The  Massachusetts  Commission  on  Immi- 
gration reports  that  of  489  employers  questioned,  360 
found  the  southern  and  central  European  workers  less 
eflicient  than  the  north  and  western  group. 

Finally,  the  new  immigrants  are  pointed  to  as  an 
economic  liability  because  of  the  large  amounts  of 
money  which  they  send  out  of  the  country.  The  U.  S. 
Immigration  Commission  estimated  that  in  1907  alto- 
gether $275,000,000  were  sent  out  of  the  United  States 
by  foreign  workers;  of  this,  $85,000,000  went  to  Italy. 

Economic  Advantages  of  the  Immigrant — Despite  the 
economic  disadvantages  already  pointed  out,  the  fact  is 
generally  recognized  that  the  industries  of  the  United 
States  have  been  built  up  in  a  large  measure  through  the 
immigrant  labor  supply.  The  foreign  born  male  in  the 
United  States  is  essentially  here  to  work.  The  1920 
census  shows  that  in  general  89  per  cent  of  all  male 
foreign  born  whites,  ten  years  of  age  and  over,  in  the 
United  States,  are  gainfully  employed;  in  the  New 
England  and  Middle  Atlantic  states  91  per  cent  of  them 
are  gainfully  employed.  This  is  in  contrast  with  a 
general  average  of  75  per  cent  of  the  native  whites  so 
employed  and  81  per  cent  of  the  negroes.  In  agriculture 
the  foreign  born  are  almost  negligible,  but  in  the  min- 
ing industry  they  represent  35  per  cent  of  all  those 
gainfully  employed.  In  the  manufacturing  and  me- 
chanical industries  28  per  cent  of  those  gainfully  em- 
ployed are  foreign  born  and  23  per  cent  more  are  of 
foreign  or  mixed  parentage.  Of  all  foreign  born  work- 
ers in  the  United  States  47  per  cent  ai-e  employed  in  the 
manufacturing  and  mechanical  industries. 

The  fact  that  immigrant  labor  constitutes  a  fluid 
supply  that  comes  when  it  is  wanted  and  departs  when 
labor  conditions  are  unfavorable,  makes  it  economically 
advantageous.  Moreover  the  immigrants  arrive  pre- 
dominantly at  the  working  age.  The  census  figures  of 
1890.  1900  and  1910  show  that  about  85  per  cent  of  the 
foreign  bom  arc  in  the  age  groups  of  16  to  64,  which  is 
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the  predominant  working  span,  whereas  only  about  57 
per  cent  of  the  white  persons  of  native  parentage  are  in 
this  group. 

Social  Aspects  of  Imm'gration- — Whatever  the  im- 
portance of  the  immigrant  industrially,  however,  if  his 
presence  in  our  society  means  a  weakening  of  the  fabric 
of  our  civilization  the  immigrant  should  obviously  be 
excluded.  If  the  immigrant  cripples  the  machinery  of 
democratic  government,  if  he  is  mentally  or  morally 
unsatisfactory  in  our  kind  of  living,  if  he  cannot  be 
assimilated,  or  if  he  is  a  burden  on  our  social  institu- 
tions, he  ought  obviously  not  to  be  admitted.  These  are 
matters,  however,  which  cannot  be  determined  with 
mathematical  exactness. 

Illiteracy  is  one  of  the  things  counted  against  the 
southern  and  eastern  European  in  the  past.  The  1920 
census  showed  that  13  per  cent  of  the  foreign  born 
whites  were  illiterate  as  against  2.5  per  cent  for  the 
native  Americans.  The  Immigration  Law  of  1917  ex- 
cluding those  over  sixteen  years  of  age  who  are  unable 
to  read  from  thirty  to  forty  simple  words  of  some 
language  has  done  away  with  an  increase  of  illiteracy, 
but  this  test  of  literacy  is  so  simple  that  it  does  not 
necessarily  mean  the  ability  to  read  and  understand 
complicated  instructions.  Moreover  it  should  be 
remembered  that  the  children  of  foreign  born  in  the 
United  States  show  the  lowest  rate  of  illiteracy  of  any 
class  in  the  population  (0.8  per  cent),  which  shows  that 
the  foreign  born  not  only  is  capable  of  education  but 
that  he  is  eager  to  secure  it  for  his  family.  This  low 
percentage  is  due  to  a  degree,  however,  to  the  fact  that 
the  foreign  born  are  concentrated  in  the  northern  states 
where  compulsory  school  laws  exist  and  are  enforced. 
The  school  attendance  of  foreign  born  white  children 
is  less  in  proportion  to  their  number  in  the  population 
than  that  of  either  native  whites  or  natives  of  foreign 
parentage.  Only  42.2  per  cent  of  the  foreign  born  from 
five  to  twenty  years  of  age  are  in  school  as  against  66.9 
per  cent  of  native  whites  of  native  parents  and  65.8 
per  cent  of  native  .whites  of  foreign  or  mixed  parentage. 

The  army  mental  tests  are  frequently  cited  as  showing 
the  low  ratings  of  the  southern  and  eastern  Europeans, 
but  these  intelligence  tests  cannot  be  so  used.  In  the 
words  of  Professors  Yoakum  and  Yerkes,  who  devised 
the  arm}''  group  test,  it  was  "not  prepared  for  civilian 
use  and  is  applicable  only  within  certain  limits  to 
other  uses  than  that  for  which  it  was  prepared."  The 
question  of  mental  inferiority  of  the  southern  and 
eastern  Europeans  is  but  one  phase  of  the  idea  that 
the  foreigners  are  inferior  racially  and  that  their 
blood  will  tend  to  "pollute"  that  of  the  present  Ameri- 
can stock.  Here  again  we  are  in  a  field  where  scientists 
differ  and  where  we  are  only  at  the  beginning  of  the 
research  which  should  precede  definite  assertions. 
Students  such  as  Professors  Boas  and  Giddings  of 
Columbia  University,  Ripiey  of  Harvard,  Jenks  of  New 
York  University  and  Kelsey  of  the  University  of  Penn- 
sylvania hold  that  there  is  no  harm  in  racial  inter- 
mixture. 

With  respect  to  insanity  and  feeblemindedness, 
foreigners  so  mentally  deficient  have  been  excluded 
from  entry  into  the  United  States  since  1882.  The 
federal  censuses  of  insanity  in  1904  and  1910  show 
a  higher  percentage  of  insanity  among  the  foreign  born 
than  for  other  portions  of  the  population.  It  is  signifi- 
,cant,  however,  that  the  nationalities  most  heavily  repre- 


sented among  the  insane  in  1904  and  1910  were  the  Irish, 
Germans  and  Scandinavians.  The  Italians,  Russians 
and  Austrians,  who  in  recent  years  have  made  up  the 
bulk  of  our  immigration,  show  a  negligible  amount  of 
insanity.  The  census  shows  further  that  the  native 
whites  of  foreign  and  mixed  parentage  are  less  liable 
to  insanity  than  the  foreign  born,  which  would  seem 
to  Indicate  that  the  process  of  adaptation  may  have 
something  to  do  with  the  unbalancing  of  the  minds  of 
many  foreigners,  and  that  their  children  who  are  freed 
from  this  handicap  are  not  permanently  liable  to 
insanity. 

Another  charge  against  the  foreigner  is  that  he 
increases  crime  out  of  proportion  to  his  numbers  in  the 
population,  and  that  crimes  of  violence  in  particular 
have  increased  because  of  the  presence  of  large  numbers 
of  southern  and  eastern  Europeans.  The  foreign  born 
were  28.2  per  cent  of  the  white  prison  population  in 
1890;  23.7  per  cent  in  1904,  and  22.5  per  cent  in  1910. 
Examination  of  these  statistics  shows,  however,  that 
the  native  whites  are  responsible  for  more  serious 
crimes  than  the  foreign  whites.  The  offences  chargeable 
to  the  foreign  born  are  mainly  violation  of  ordinances 
and  arise  probably  from  ignorance  of  the  law. 

With  respect  to  pauperism  the  statistics  of  1910  show 
that  one-third  of  the  total  number  of  paupers  in  alms 
houses  are  foreign  born.  The  nationalities  chiefly 
represented  are  the  Italians  and  Germans,  the  former 
making  up  17  per  cent  of  the  total  and  the  latter  8  per 
cent.  It  is  significant  that  two-thirds  of  the  foreign 
born  paupers  have  been  in  this  country  twenty  years 
or  more.  Paupers  of  foreign  or  mixed  parentage  con- 
stitute only  12  per  cent  of  the  total  number,  indicating 
that  the  second  generation  is  apparently  no  more  sub- 
ject to  pauperism  than  are  the  natives.  A  complete 
record  of  charity  cases  in  forty-three  cities  was  made 
for  the  Immigration  Commission  by  organized  charity 
societies.  The  period  covered  ran  from  December,  1908, 
to  June,  1909.  Out  of  31,685  cases  assisted  38  per  cent 
were  foreign  born  and  7  per  cent  were  cases  of  native 
born  of  foreign  parentage.  The  raceaf  represented 
by  one  hundred  or  more  cases  in  order  of  numerical 
importance  are  Germans,  Poles  and  Irish.  The  per- 
centage for  Europeans  of  southern  and  eastern  nativity 
are  low  in. every  instance. 

The  foreign  born  congregate  in  national  groups  and 
do  not  mingle  with  the  native  population,  thus  forming 
little  cities  within  a  city  and  having  their  own  shops, 
restaurants,  banks,  fraternal  societies  and  newspapers. 
This  represents,  however,  a  natural  tendency.  Ameri- 
cans in  foreign  countries  in  a  similar  way  form  their 
own  colonies.  Natives  of  any  country  naturally  seek 
the  closest  social  contact.  Since  most  immigrants  come 
here  for  the  purpose  of  earning  a  living  they  are  drawn 
to  places  where  the  industries  are  situated  and  thereby 
to  the  cities.  In  order  to  secure  quarters  at  the  low- 
rent  which  they  are  willing  to  pay  they  invariably  go 
to  the  districts  which  have  been  deserted  by  the  more 
progressive  of  the  older  foreign  and  native  white  stock. 
The  Massachusetts  Commission  on  Immigration  points 
out  that  the  first  point  of  contact  which  the  foreigner 
makes  in  the  United  States  is  his  home.  High  rents 
force  overcrowding  among  those  with  lower  incomes 
and  bad  sanitai-y  arrangements  and  dirty  streets  make 
it  diflicult  to  maintain  decency  and  health.  This  cir- 
cumstance is  closely  allied  with  pauperism. 

Political  Factors — Desirable  as  the   immigrant  may 
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be  economically,  his  presence  here  creates  also  a  political  During  1921-1922  only  36.8  per  cent  of  the  total  immi- 

problem,  since  obviously  the  value  of  residents  within  gration  came  from  this  source,  whereas  63.2  per  cent 

a  country  arises  from  their  interest  in  its  government  came  from  the  new  sources.     In  the  first  group,  only 

and    institutions    and    their    participation    in    them.  Belgium  and  Switzerland  exhausted  their  quotas ;  in  the 

Americanization  studies   by  the   Carnegie  Foundation  second  group  Russia  was  the  only  country  whose  quota 

show  that  the  immigrant  in  the  United  States  waits  on  did  not  approach  exhaustion.     The  act  has  therefore 

an  average  of  6.8  years  after  arrival  before  filing  his  reduced   the  numbers  coming  even  further  than  was 

intention  to  become  a  citizen  and  about  five  years  longer  expected  by  giving  higher  quotas  to  certain  countries 

before  filing  his  final  petition  for  naturalization.     In  than  they  were  likely  to  fill. 

other  words  he  takes  close  to  twelve  years  on  an  average,  The  effect  of  the  law  is  still  more  striking  when  the 

whereas  the  law  permits  citizenship  within  a  period  of  racial  and  occupational  character  of  the  arriving  and 

seven  years.     This,  however,  is  taken  to  indicate  that  departing    immigrants    is    studied.      The    largest    net 

not  until  the  foreigner  is  adjusted  to  his  environment  immigration  was   of  English,   French,  German,   Irish, 

does  he  feel  ready  to  take  part  in  the  government.  Scandinavian  and  Scotch  peoples,  in  short,  of  the  races 

The  charge  of  radicalism   against  the  foreigner   is  from  which  the  skilled  rather  than  the  common  labor 

difficult  to  judge.     The  foreigner  tends  at  first  to  bring  of    American    industry    has    been    recruited.      Of    the 

with  him  the  racial  and  other  prejudices  which  main-  Hebrews,  who  are  chiefly  traders,  rather  than  industrial 

tain  in  his  native  country  and  to  see  our  life  in  terms  workers,  53,524  entered  while  only  830  left, 

of  his  past  experience  and  environment.    Figures  of  the  Occupations  of  the  p.mmiijrants  are  as  follows: 

average  paid  membership  in  the  Socialist  Party  show  no  occupation                                                                     i3i  050 

that  of  a  total  of  81,000  members,  29,000  are  foreign  Misc|iiane^ous^^occupations(i^^^^^ 

born.     Over  9,000  of  these  are  Finns;  5,000  ai'e  Ger-  Professionals    — '.'.'.'.'.'.'.'.'/.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.  io'.95.s 

mans ;  3,000  are  Jews ;  and  2,600  are  southern  Slavs.  During  the  same  period  the  emigrants  departing  were 

The  Communist  Party  has  35,000  foreign  born  members  classified  as  follows : 

out  of  a  total  membership  of  58,000.     The  strength  of  ^^  occupation                                                                   54  944 

these  groups,  however,    is   small.      On   the   other   hand    it  MisceUaneous  occupations   (including' ibnidsS 'lai>orersj  !'.!!l22!497 

,  ^^  '      ,,      ,  ,  ,  r    iu       r         ■  Skilled   workers    17.958 

may  be  noted  that  a  large  number  of  the  foreigners     Professionals    3,313 

come  to  the  United  States  because  they  appreciate  the  The  classification  of  a  departing  emigrant  is  based  on 

advantages  of  a  democratic  government.  the  occupation  followed  while  in  this  country  and  is  not 

entirely  comparable  with  the  occupation  classification  of 

The  Operation  of  the  3  Per  Cent  Limit  Act — The  an  immigrant.  Yet  it  is  significant  that  nearly  three 
present  law  is  the  culmination  of  a  movement  toward  times  as  many  laborers  left  the  country  as  came  in 
greater  restriction  which  has  grown  up  during  the  past  and  that,  including  all  skilled  and  miscellaneous 
two  decades,  based  chiefly  on  social  considerations,  re-  workers,  there  was  only  a  net  increase  of  27,096.  These 
fleeting  the  point  of  view  of  organized  labor  and  of  figures  present  a  decided  contrast  to  the  figures  for  the 
those  who  feel  that  immigration  has  x-aised  serious  pre-war  period  covering  the  years  from  1909-1910  to 
social  problems.  It  has  been  felt  that  the  preponderance  1913-1914.  The  proportion  of  persons  without  occupa- 
of  eastern  and  southern  European  types  in  the  immi-  tions  has  greatly  increased.  The  proportion  of  farm 
gration  of  the  past  twenty  years  has  had  unfavorable  laborers  has  greatly  decreased.  The  net  immigration 
effects  upon  working  and  living  conditions,  largely  due  for  the  four  main  working  groups  (skilled  workers,  un- 
to the  difficulties  in  assimilating  these  alien  types.  The  skilled  workers,  farmers  and  miscellaneous  occupations) 
chief  idea  in  the  limiting  of  immigration  to  3  per  cent  has  decreased  from  517,618  to  27,096. 
of  the  number  of  foreign  born  living  in  the  United  Comparing  the  number  of  immigrants  admitted  with 
Slates  at  the  time  of  the  1910  census  of  population  was  those  departing,  we  find  that  there  was  a  net  gain  of 
that  by  this  means  the  immigration  of  desirable  races  only  6,518  males  and  104,334  females.  The  number  of 
would  be  promoted  and  that  of  undesirable  types  re-  persons  between  the  ages  of  16  and  44  departing  repre- 
stricted.  sented  over  60  per  cent  of  the  number  admitted.     The 

The  law,  however,  has  had  unforeseen  effects  both  as  largest  percentage  gain  was  in  the  group  under  16. 

to  the  volume  and  character  of  the  immigration  during  When  the  3  Per  Centum  law  was  put  into  effect  the 

the  first  fiscal  year  of  its  operation.     The  number  of  difficulties    of    administration     increased    rather    than 

immigrant  aliens  admitted  during  the  fiscal  year  (1920)  diminished.     The  immigration  officials  seem  to  think, 

preceding  the  present  law  was  805,228,  while  247,718  however,  that  there  will  be  less  trouble  in  the  future 

immigrant   aliens  departed,   leaving   a   net   increase   of  now  that  the  steamship  companies  have  been  taught  the 

population  by  immigration  of  557,510  persons.     During  danger  of  bringing  immigrants  in  excess  of  the  quotas 

the  first  fiscal  year  of  the  law's  operation,  that  is  from  and  now  that  the  countries  of  Europe  are  exercising 

July  1,  1921,  to  June  30,  1922,  the  number  of  immigrant  more  care  at  the  ports  of  embarkation.  There  have  been 

aliens  admitted  was  309,5.56,  and  the  number  leaving  numerous  instances  of  great  injustice  and  hard.ship  in 

198,712,  making  a  net  increa.se  of  population  by  immi-  individual  cases.     Many  of  them  were  due  as  much  to 

gration  of  only  110,844,  or  less  than  one-fifth  the  gain  the  difficulty  of  administering  the  law  as  to  the  di.s- 

in  the  preceding  year.  crimination  in  the  law  itself. 

The  northern  and  western   European   countries  ex-  The  most  definite  point  upon  which  the  immigration 

hausted  only  46.4  per  cent  of  their  quota,  the  southern  law  is  now  being  questioned  concerns  the  present  con- 

and  eastern  European  countries  and  Turkish  territory  dition  of  the  labor  market.     It  is  here  that  the  effect  of 

in   Asia  exhausted  95.3  per  cent  of  their  total  quota,  restriction  is  likely  to  be  most  noticeable  after  a  single 

The  quotas  assigned  to  northern  and  western   Europe  year's    operation.      The    effects    on    assimilation    and 

would  have  permitted  more  than  half  of  the  total  immi-  naturalization,  on  the  other  hand,  cannot  be  accurately 

gration  to  come  from  the  ten  countries  in  that  group,  gaged  after  so  short  a  period. 
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Outstanding  Features  of  Western  Water-Power 
Development  in  1922 

Forward  Steps  in  Design  and  Construction— A  Stabilized  Tendency  Toward  Municipal  Ownership 
or  Control — Economic  Aspects  of  the  Western  Water-Power  Situation 


MORE  than  any  previou.s  year  1922  -stanc'.o  out  as  a 
year  of  water-power  development  in  the  West. 
The  amount  of  construction  under  way  has  been  very 
large,  important  projects  have  been  launched  or  com- 
pleted, new  high-voltage  records  have  been  made,  and 
all  lines  of  business  identified  with  hydro-electric  de- 
velopment have  felt  the  stimulus  of  busy  times.  In 
such  a  period  of  activity  and  concentrated  thought,  it 
is  natural  that  progress  should  be  made.  There  have 
been  important  improvements  in  details  of  waterwheel 
design — such  as  the  invention  of  rubber  seal  rings  for 
reaction  turbine.s — and  at  least  one  new  departure  has 
been  suggested  affecting  the  application  of  fundamental 
hydraulic  principles;  namely,  the  experiments  with 
turbo-type  impulse  runners. 

In  the  construction  field  there  has  been  a  full  meas- 


(3)  the  extent  to  which  capital  is  already  interested 
in  the  Western  situation. 

Taken  as  a  whole,  the  outlook  in  the  water-power 
field  in  the  West  is  very  promising;  the  rush  of  con- 
struction activity  that  followed  the  1915-1920  period 
during  which  practically  no  water  power  was  developed, 
has  now  ceased,  but  on  the  other  hand  the  several  large 
companies  have  adopted  the  policy  of  programing  theii- 
work  five  to  ten  years  ahead  and  this  is  sure  to  have 
a  stabilizing  effect  on  the  construction  field.  More 
detailed  comment  on  some  of  the  outstanding  features 
of  the  Western  water-power  situation  is  presented  in 
the  following: 

Extensive  Power  Development  in  1922 — Water-power 
projects  under  way  during  1922  in  the  Pacific  Coast 
states  amounted  to  about  70  per  cent  of  the  total  for 
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RECENTLY  COMPLETED  PLANT  NO.  1  ON  THE  PIT  RIVER 
Discharge   £rom   top  of  cylindrical  surge  chamber  at  head   of  penstock  line  causes  the  waterfall  at  the  right. 


ure  of  progressive  ideas.  Typical  of  these  are  fl) 
the  two  masonry  dams,  completed  this  year  in  Cali- 
fornia, in  the  construction  of  which  concrete  aggregate 
containing  rock  up  to  14  in.  in  length  was  put  through 
the  mixer;  (2)  an  economical  system  of  handling 
bulk  cement  used  on  the  Hetch  Hetchy  Dam;  and 
(.3)  a  portable,  self-contained  piece  of  apparatus  for 
placing  concrete  lining  in  long  power  tunnels  which  is 
taken  into  the  tunnel  and  moved  along  as  the  work 
advances,  carrying  with  it  facilities  for  storing  mate- 
rials, a  concrete  mixing  plant  and  a  "gun"  for  deliver- 
ing concrete  by  the  pneumatic  process. 

A  table  published  in  Enghiemng  News-Record,  Jan. 
5,  1922,  p.  25,  lists  twenty-eight  Western  water-power 
projects  that  were  under  way  at  that  time  or  definitely 
projected  for  development  in  the  near  future.  The 
total  capacity  of  the  plants  there  listed  amounts  to 
about  1,500,000  kw.  Taking  each  kilowatt  as  reore- 
senting  an  investment  of  about  $300,  when  substations 
and  distributing  systems  are  included,  the  total  inve.st- 
ment  represented  in  that  list  of  projects  is  about 
$450,000,000.  This  figure,  which'  represents  current 
work  alone,  indicates  (1)  the  potential  power  demand, 
•(2)    the   extent   to   which   capital    is    essential   to   and 


the  entire  United  States.  So  far  as  known,  none  of  the 
projected  developments  listed  in  the  Engineering  News- 
Record  table  referred  to  in  the  foregoing  has  been 
postponed  and  a  few  more  have  this  year  been  added 
to  the  list.  Some  of  the  plants  not  included  in  that 
table  but  which  are  now  scheduled  for  construction 
in  1923  are  listed  in  the  accompanying  table. 

New  Features  In  Design — The  experience  of  the  year 
is  in  keeping  with  the  reputation  which  the  West 
enjoys  as  a  prolific  source  of  new  ideas  in  design.  The 
development  of  rubber  seal  rings  for  reaction  turbines 
(Engineering  Nens-Record.  Nov.  9,  1922,  p.  789  ^ 
greatly  extends  the  range  of  appjication  for  units  of 
this  type  in  comparison  with  impulse  wheels  by  remov- 
ing some  of  the  principal  drawbacks  to  the  reaction 
type,  namely,  wear  of  seal  rings,  leakage  and  loss  of 
efficiency.  In  short,  the  advent  of  this  improvement  is 
expected  to  put  reaction  turbines  in  a  new  and  more 
favorable  light  in  selecting  the  type  of  wheel  best  suited 
to  given  conditions.  Experiments  with  the  turbo-type 
impulse  runner  (Engineering  Neics-Record,  Oct.  26, 
1921,  p.  707)  indicate  that  this  departure  from  long- 
established  standards  will  put  on  the  market  a  type  of 
impulse   runner   embodying   some   of  the  chief   advan- 
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SOME  OF  THE   MORE   RECENTLY   STARTED   PACIFIC 

COAST  POWER  PROJECTS 

(These   are  in   addition    to 

those    listed   in    the   Engineering    A' 

"ws-Becord 

table  publ 

shed  January  5.  193-:;.  p.  Co.) 

Capacity* 

Static 

(Horse 

Head 

Name  or  Location 

Company                             Power) 

(Feet) 

At    Ocean     Falls     (British 

Columbia) 

Pacific  Mills,  Ltd 6,300 

140 

(average) 

On  Hood  River  (Oregon) .    . 

Pac.  Power  &  Light  Co. .             8.700 

ISlj 

El  Dorado  Plant  (American 

River,  Cal.) 

We3t«rn    States    Gas    & 

Electric  Co 28.000 

1.900 
(approK.) 

1,030 

900 

21.300 

2.131 

35,0 

960 

9.000 

175 

35,000     _ 

_       310 

On  McKenzie  River(Oregon)    City  of  Eugene,  Ore 

Fourth  Unit  at  San  Francis- 
quito  Xo.  t  (Los  Angeles 
.\queduct City  of  Los  Angeles 

.^an  Gorgonio  River.  Unit 
No.  I  (near  San  Bernar- 
dino, Cal.) San  Gorgonia  Power  Co. 

San  Gorgonio  River,  Unit 
N'o.  2  (near  San  Bernan- 
dino,  Cal.) San  Gorgonia  Power  Co. 

Third  Unit,  Big  Creek  No.  I     So.  Cal.  Edison  Co 

**Oak  Grove  Plant    Port  Ry.  L.  &  P.  Co 

Bullard  Bar  Plant Yuba  Development  Co. 

Exchequer  Plant Aieced    Irrigation    Dist. 

*  Capacity  given  is  that  for  units  being  installed  at  present. 
**  Notable  change  in  size  and   head  since  last  year's  table 
(35,000  hp.  in  one  Fr.ancis  turbine  under  record  head  of  960  ft.) 


tages  of  the  reaction  type.  This  will  aid  in  the  provi- 
sion of  equipment  suitable  for  heads  between  800  and 
1,000  ft.,  as  well  as  in  other  ranges  where  designs 
thus  far  available  have  not  been  all  that  could  be 
desired. 

Results  in  the  operation  of  the  reaction  turbines 
under  the  record  head  of  806  ft.  at  the  Kern  River  No. 
3  plant  of  the  Southern  California  Edison  Co.  have 
been  highly  satisfactory  and  it  is  doubtless  due  in  large 
measure  to  their  success  that  the  Oak  Grove  project  in 
Oregon  will  use  a  35,000-hp.  reaction  turbine  designed 
for  a  head  of  850  ft.  Experience  with  that  installation 
in  turn,  may  be  expected  to  lead  to  the  use  of  reaction 
wheels  under  still  higher  heads. 

The  record-size,  double-runner  impulse  units  in  the 
Caribou  plant  of  the  Great  Western  Power  Co.  have 
been  developing  32,500  hp.  under  a  1,008-ft.  head  since 
the  plant  was  started  a  year  ago.  This  experience 
will  be  helpful  when  occasion  arises  for  the  construc- 
tion of  similar  units  under  higher  heads.  High  heads 
are  not  uncommon  in  modern  practice — two  plants  with 
static  heads  exceeding  1,700  ft.  are  now  under  construc- 
tion in  California^but  only  :nfrequently  is  there  occa- 
sion to   use   very   large  units   under   such   high  heads. 

Progress  in  1922  has  not  been  limited  to  the  hydraulic 
units;  originality  and  ingenuity  have  been  manifest 
in  many  other  parts  of  recently  constructed  projects. 
The  surge  chamber  on  one  plant  finished  this  year  has 
a  circular  spillway,  30  ft.  in  diameter,  from  which  the 
overflow  is  gathered  in  a  circumferential  trough;  on 
another  project  an  800-sec.-ft.  flume  is  designed  to  .spill 
over  both  sides,  the  overflow  on  the  uphill  side  being 
carried  beneath  the  flume  to  join  the  waste-way  from 
^  the  opposite  lip;  on  still  another  job  an  earth  dam  is 
being  built  by  both  hydraulic-sluiOe  and  dry-fill  proc- 
esses simultaneously — the  two  methods  being  used  on 
opposite  sides  of  a  concrete  core  wall  which  is  "articu- 
lated"   by    numerous   vertical    and    horizontal    joints. 

Tunnels  under  pressure  are  not  avoided  where  they 
are  necessary  to  economy  in  construction;  the  New- 
halem  plant  in  Washington  is  served  by  an  unlined 
tunnel  whose  lower  end,  with  an  overburden  of  less  than 
100  ft.  of  rock,  is  under  a  head  of  250  ft.  The  Gorge 
plant  on  the  Skagit  project,  now  under  construction 
by  the  city  of  Seattle,  will  have  a  tunnel  subjected  to  a 
maximum  head  of  380  ft. 


Siphon  spillways  have  gained  popularity  rapidly  and 
their  use  now  ranges  from  the  largest  dams  down  to 
canals  that  serve  forebays. 

Progress  In  Dam  Construction — Prominent  in  .he 
past  year's  practice  in  the  construction  of  large 
masonry  dams  is  the  use  of  coarse  concrete  aggregate  in 
lieu  of  plums.  Lively  discussions  have  resulted  on  the 
comparative  advantages  and  costs  of  the  two  methods. 
Local  conditions  will  always  govern,  of  course,  but  ex- 
perience at  Don  Pedro  and  Barrett  dams  indicates  that 
coarse  aggregate  is  worthy  of  being  considered  more 
frequently  in  planning  massive  concrete  works. 

At  Don  Pedro  Dam  {Engineering  News-Record,  June 
1,  1922,  p.  896)  water  worn  boulders  up  to  14  in.  in 


DIABLO  DAM  SITE  ON  SEATTLE'S  SKAGIT  PROJECT 

maximum  dimension  were  put  through  the  mixers.  On 
the  Barrett  Dam  {Engineering  Neivs-Record,  July  27, 
1922,  p.  157)  crushed  quarry  rock  of  similar  maximum 
size  was  successfully  put  through  the  mixer.  By  occa- 
sionally replacing  vanes  in  the  mixers  and  liners  in  the 
spouting  chutes,  even  with  the  sharp  corners  of  crushed 
rock  the  wear  was  not  prohibitive  nor  was  there  un- 
usual difliculty  in  mixing  and  delivery. 

The  economy  of  handling  cement  in  bulk  on  the 
Hetch  Hetchy  Dam  (Engineering  News-Rerord,  March 
2,  1922,  p.  352)  suggests  the  more  extensive  u.te  of  this 
plan  wherever  it  can  be  employed.  While  manifestly 
unsuitcd  to  small  jobs,  on  large  work  bulk  cement 
affords  a  two-fold  advantage  and  a  reduction  in  com- 
mon labor  requirements.  With  labor  conditions  as  they 
have  been  in  recent  years  the  latter  advantage  is  per- 
haps the  more  important. 

Any  dam  500  to  700  ft.  high  would  command  world 
wide  attention  and  from  the  standpoint  of  both  design 
and  construction  there  is  a  lively  interest  in  the  dams 
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now  being  proposed  for  the  Colorado  River.  Plans 
have  been  brought  forward  for  earth,  loose  rock, 
masonry  and  multiple  arch  designs  for  storing  Colo- 
rado River  waters,  in  each  case  with  logical  reasoning 
in  favor  of  the  particular  type  proposed.  Among  these 
is  the  interesting  scheme  for  a  multiple-arch  type  of 
unusual  design  some  400  ft.  high. 

An  investigation  of  arch  dams  that  has  recently  been 
undertaken  by  Engineering  Foundation  will  probably 
be  of  special  importance  in  Western  power  develop- 
ment. In  these  studies,  arrangements  for  some  of 
which  have  already  been  made  in  the  West,  it  is  hoped 
that  by  measuring  and  analyzing  deflections,  stresses, 
temperatures,  etc.,  in  existing  structures  and  also  in 
test  dams  to  be  built  for  this  special  purpose,  a  safe 
and  reliable  basis  may  be  established  for  building  arch 
dams  of  more  economical  construction. 

Radio  Aids  Construction  and  Operation — Two  West- 
ern companies — the  Southern  California  Edison  Co.  and 
the  San  Joaquin  Light  &  Power  Corporation — are  now 
carrying  on  construction  work  in  which  radio  is  suc- 
cessfully taking  the  place  of  the  telephone  or  telegraph 
wire  for  all  communication.  In  itself  this  is  not  unique, 
but  it  has  led  to  a  very  important  application  of  radio 
in  hydro-electric  operating  practice,  namely,  the  use  of 
transmission  lines  as  carriers  or  guides  for  radio  waves. 
By  this  means  the  remote  generating  station  may  be  kept 
in  touch  with  headquarters  independently  of  wire  lines. 

Means  of  calling  the  operator  to  the  apparatus,  which 
meet  a  serious  objection  to  systems  heretofore  pro- 
posed, have  recently  been  developed  and  can  now  be 
accomplished  without  relays  or  other  sensitive  and 
easily  deranged  apparatus.  Dr.  L.  F.  Fuller,  with  but 
little  precedent  to  work  on,  has  developed  carrier  radio 
communication  systems  for  the  Caribou  and  Pit  River 
transmission  lines  in  California.  The  former  has  been 
operating  successfully  for  some  months  over  the 
110,000-volt,  200-mile  line  and  the  Pit  River  system  is 
now  being  installed. 

220,000-Volt  Transmission  Line — Power  lines  of  the 
Pacific  Coast  are  retaining  their  lead  in  both  voltage 
and  length.  This  year  steel  towers  of  the  250-mile, 
150,000-volt  line  of  the  Southern  California  Edison  Co. 
are  being  raised  10  ft.  without  interruption  to  service 
and  the  plan  is  to  raise  the  voltage  on  this  line  to 
220,000  volts.  Voltage  on  the  200-mile  Caribou  line  is 
to  be  rai.sed  from  110,000  to  165,000  volts  this  year  and 
the  200-mile  Pit  River  power  line  recently  completed 
by  the  Pacific  Gas  &  Electric  Co.  will  be  operated  at 
220,000  volts. 

The  interconnection  of  high-tension  transmission 
lines  along  the  Pacific  Coast  has  been  continued  so  sys- 
tematically that  when  a  connection  now  under  way  at 
Springfield,  Ore.,  and  another  to  bridge  a  gap  of  100 
miles  in  Eastern  Oregon  are  completed  there  will  be  a 
continuous  system  from  British  Columbia  to  the 
Mexican  line.  From  the  northernmost  generating 
station  on  this  system  to  the  Mexican  border,  the  .short- 
est route  along  this  interconnected  transmission  system 
will  be  about  2.000  miles. 

Programinfi    nevelopmenf    Ten    Years    Ahead The 

present-day  policy  of  Western  power  companies  is  to 
lay  out  their  construction  program  for  five  to  ten  years 
in  advance.  This  has  the  advantage  that  efficient  con- 
struction forces  can  be  organized  and  maintained  and 
■  the    high    co.st    of    rush    construction    can    usually    be 


avoided.  There  are  still  greater  advantages,  however, 
in  the  co-ordination  of  financing,  purchasing,  operation 
and  sales  departments.  In  fact,  a  more  or  less  flexible 
program  and  yet  one  which  proposes  definite  lines  of 
extension  for  years  to  come  is  a  decided  advantage  to 
all  departments. 

Governmental  Interest  in  Water  Poiuer — In  its  polit- 
ical aspects  the  Western  water-power  situation  is  com- 
plex. On  every  large  development,  such  as  those  on 
the  Colorado  and  Columbia  rivers,  the  question  of 
securing  the  approval  and  perhaps  the  financial  support 
of  the  federal  government  has  always  been  considered, 
but  federal  influence  has  been  potential  rather  than 
active.  Of  late  the  federal  government  has  become  a 
more  active  factor;  not  only  has  the  Federal  Power 
Commission  been  carrying  on  work  of  a  departmental 
and  supervisory  character  affecting  all  undeveloped 
sites,  but  the  Colorado  River  Commission,  another  fed- 
eral agency,  has  taken  the  initiative  in  calling  together 
representatives  of  seven  Western  states  to  co-operate 
in  establishing  and  to  agree  upon  a  definite  policy  in 
allocating  the  benefits  to  be  derived  from  the  Colorado. 

Municipal  Ownership  of  Water  Powers — With  Hetch 
Hetchy  and  Skagit  power  projects  well  under  way,  San 
Francisco  and  Seattle,  respectively,  are  developing  their 
own  sources  of  power;  while  Los  Angeles  has  been  par- 
tially served  for  some  years  by  municipally  owned 
plants.  In  addition  to  these  three  largest  coast  cities 
numerous  smaller  communities  have  taken  steps  in  the 
same  direction.  This  condition  has  come  about  in 
answer  to  a  popular  demand  for  municipal  ownership. 

However,  where  there  is  progi'ess  and  more  or  less 
freedom  from  precedent,  there  is  attractive  opportunity 
for  the  radical,  and  to  deal  firmly  with  radical  schemes 
without  closing  the  door  to  originality  and  to  worthy 
development  along  new  lines  has  been  an  ever  present 
Western  problem.  An  example  in  point  was  the  State 
Water  and  Power  Bill  submitted  to  California  voters 
on  the  November  ballot.  This  measure,  discussed  edi- 
torially in  Engineering  News-Record,  April  27,  1922,  p. 
676,  proposed  what  was  without  question  the  most  radi- 
cal experiment  in  state  development  and  ownership  thus 
far  brought  forward  in  this  country.  Municipal  owner- 
ship on  a  .sane  basis  has  doubtless  come  to  stay,  but 
that  the  trend  in  that  direction  is  not  to  be  stampeded 
and  that  reasonable  resti-aint  and  regulation  may  be 
expected,  is  indicated  by  the  defeat  of  this  measure  b\ 
a  majority  of  more  than  two  to  one. 

The  question  of  whether  the  trend  to  municipal 
ownership  will  at  some  later  time  swing  beyond  reason- 
able limits  and  so  make  the  West,  for  a  time,  playground 
for  radical  and  political  experimentators,  will  have  an 
important  bearing  on  the  financing  of  future  power 
developments.  Industries  are  attracted  by  abundant 
power  at  reasonable  costs  and  without  power  industrial 
communities  do  not  progress.  The  future  of  the  West, 
therefore,  is  closely  interwoven  with  power  development 
which  in  turn  hinges  on  the'  availability  of  large  sums 
of  money.  Where  there  is  a  fair  spirit  between  well 
managed  municipal  systems  and  private  power  com- 
panies, municipal  owner.ship  has  not  been  an  obstacle  in 
obtaining  capital  for  further  private  development.  On 
the  other  hand,  where  municipal  ownership  has  led  to 
duplication  of  .service,  rate  wars,  etc.,  with  the  ordin- 
ance-making and  other  political  powers  of  the  munici- 
palities aligned  against  the  private  companies,  capital 
.has  been  discouraged. 
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DETROIT  FILTRATION  PLANT 

Struetural-steel  roof  over 
coagulation   basin. 


A  Pictorial  Review  of 

Eng^ineering  Construction 

in  the  United  States 


Twenty-Four  Views  of  Work  Just 
Completed  or  Now  Under  Way 


HUDSON  RIVER  VEHICLE  TUNNEL 

Erecting  shield  in  New  York  shaft. 
The  circular  opening  (closed  by  tem- 
porary bulkhead)  through  which 
shield  will  leave  shaft  is  shown  in 
upper  part  of  photograph. 


ST.  PAUL  FILTRATION  PLANT 

16,00u,00u  gal.  low-service  reservoir  to  carry  19  ft.  of  water. 


SAN  FRANCISQUITO  POWER  PLANT, 
LOS  ANGELES  AQUEDUCT 

Pipe  and  needle  valves  on  iienstock. 


'iutA 


GRANT  PARK  STADIUM,  CHICAGO 

Machine  grading  for  new  municipal  .stadium. 


GILBOA  DAM,  NEW  YORK  CITY  WATER  SUPPLY 

Maximum  height  160  ft. ;  gravity  masonry  structure.  Dur- 
ing 1922  14  4,000  cu.  yd.  of  masonry  were  placed,  100,000 
cu.  yd.  of  excavation  done  and'  158,000  bbl,  of  cement  were 
used. 
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STORM  KING  HIGHWAY.  NEW  YORK 

A  120-ft.  cut  In  ledge  rock  around  the 
nose  of  the  mountain. 


240,000-KW.  CAHOKIA  POWER  STATION,  EAST  ST.  LOUIS 

Driving  the  cutoff  wall  at  river 
face  of  station,  employing  18  x 
21-in.  reinforced-concrete  inter- 
locking sheetpiles,  75  ft.  long. 


EMSWORTH  DAM  NEAR  PITTSBURGH 

New  structure  replaces  old  dams 
1  and  2,  and  is  liist  fixed  dam 
to  be  constructed  in  Ohio  River. 
Will  greatly  improve  port  and 
harbor   facilities    of   Pittsburgh. 


IDEAL  SECTION,  LINCOLN  HIGHWAY,  INDIANA 

sq.ft";  I0rf\!'rig^ht:o"-waV.''""'°'""'''    """^    ^"    "'•    "'   '''''    '°    "° 
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SCITUATE  DAM.  PROVIDENCE,  R.  I. 

Earth  fill  dam  for  Providence  water  supply. 


WATER  TOWER  AND 

PUMPING   STATION. 
MANISTIQUE,  MICH. 


CHICAGO  TEMPLE  BUILDING 

5o6-ft.  sk\sti:iper  in  business  district 
to  have  church  on  main  floor. 


WIDENING  ROOSEVELT  ROAD.  CHICAGO 

Xow  concrete  structure  doubles  widt'i 
of  existing  street  over  railway  tracks. 


CASTLETON  BRIDGE  OVER  THE  HUDSON 

Looking  east  from  fill  toward  site  of 
New  York  Central  liridge  over  the 
Hudson   below  Albany. 


SNOW  TOWER 
FOR   200.000- 
VOLT  TRANS- 
MISSION LINES 

Pacitlf  Gas  and 
Klectric  Co.,  Pit 
liiver  project. 
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MARICOPA  COUNTY  CONCRETE  ROAD 

2.J   two-batrh   car."!   carrying  concrete   on   industrial    railway 
near  I'hoenlx.  Ariz. 


MEDICAL  ARTS  BUILDING.  DALLAS.  TEX. 

Reinforced -<onrrile    structure    255    tt. 
from  basement  to  root. 
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18-MILE  SHANDAKEN  TUNNEL 

UndiT  con.'-l  ruction  to  augment  New  ToMj  City's 

rat::lall    w.itpr    supoly    by    utilizing    flow     from  PHILADLLFKIA  SEWAGE  WORKS 

Schohanc  watersh.-d,  100  m.Ies  north  of  city.  Cuildins  Imhoff  tanks  by  g,^avity  chuting 
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The  Mississippi  Problem  in  Light  of  the  1922  Flood 

Arguments  Favoring  Spillways  on  Lower  River  and  a  Defense  of  the  Levee 
System — To  be  Followed  by  Hydrologic  Records  of  Floods  on  the  River 


In  May  and  June  of  1922  the  Mississippi  River 
below  Cairo  rose  to  the  highest  levels  in  the  his- 
tory of  the  river.  Following  the  subsidence  of 
the  water  there  were  many  demands  for  a  next) 
study  of  the  flood  jn-otection  problem  and  several 
authoritative  expressions  of  disagreement  %uith 
the  established  method  of  control,  that  is,  by 
levees.  The  most  generally  expressed  donand  ivas 
for  spillways  in  the  lower  river,  namely  in  the 
vicinity  of  New  Orleans.    The  following  series  of 


articles  is  intended  to  eliminate  this  phase  of  the 
river  control  problem.  They  comprise,  first,  the 
argument  for  the  spillway  by  a  group  of  Neiv 
Orleans  engineers  and  second,  a  defense  of  the 
Mississippi  River  Commission's  established  method 
of  control  and  an  argument  against  the  spillway  by 
probably  the  leading  authority  on  the  river,  Col. 
C.  McD.  Townsend,  long  president  of  the  Missis- 
sippi River  Commission.  A  third  article  giving 
the  hydrologic  record  will  appear  in  an  early  issue. 


New  Orleans  Engineers  Recommend 
Spillways  Near  City 

AN  ENGINEERING  sub-committee  of  the  "Safe 
Ix.  River  Committee,"  composed  of  200  men  from  New 
Orleans  and  vicinity,  has  prepared  and  circulated  a  re- 
port on  the  Mississippi  control  situation  as  it  affects 
the  lower  river.  This  is  in  effect  a  plea  for  spillways 
and  a  condemnation  of  the  policy  of  the  Mississippi 
River  Commission  to  resort  to  levees  as  the  sole  means 
of  protection.  The  committee  was  composed  of  John 
Klorer,  city  engineer  of  New  Orleans,  chairman,  Prof. 
W.  B.  Gregory,  of  Tulane  University,  A.  M.  Shaw,  con- 
sulting engineer,  J.  P.  Kemper,  civil  engineer,  Hampton 
Reynolds,  general  contractor  and  Allison  Owen.  The 
main  part  of  the  text  is  as  follows: 

The  engineers  forming  this  sub-committee  are  all  mem- 
bers of  this  community,  and  all  have  the  welfare  of  the 
city  and  state  at  heart.  All  have  the  highest  regard  for  the 
ability  of  the  Mississippi  River  Commission  and  the  Engi- 
neer Corps  of  the  U.  S.  Army.  Some  of  the  members  of 
the  committee  have,  in  the  past,  firmly  believed  in  the  meth- 
ods of  control  of  the  Mississippi  River  as  advanced  by  the 
Mississippi  River  Commission,  and  have  subscribed  to  the 
policy  of  "levees  only"  until  the  occurrence  of  the  recent 
high  water,  while  one,  at  least,  for  many  years  has  advo- 
cated spillways  as  a  method  of  relief. 

Due  to  the  peculiar  conditions  that  obtained  during  the 
flood  of  1922,  more  fully  described  hereafter,  doubt  has  de- 
veloped in  many  minds  as  to  the  soundness  of  the  policy 
of  'levees  only."  A  study  of  the  data  has  presented  argu- 
ments in  favor  of  a  spillway  for  the  protection  of  New 
Orleans  that  arc  apparently  unanswerable.  The  problem 
is  a  large  one,  and  only  a  limited  amount  of  time  has  been 
available,  due  to  individual  duties  and  the  brief  period  in 
whish  this  report  must  be  prepared.  It  is  presented,  there- 
fore, as  embodying  our  findings  with  present  knowledge 
and  with  the  assurance  that  our  minds  are  open  to  convic- 
tion if  errors  can  be  shown  in  the  data  or  the  deductions. 

Jligh  Water  Records  Over-Topped — The  history  of  high 
waters  in  Louisiana  has  been  one  of  recurring  record-break- 
ing floods.  Unlike  St.  Louis,  the  metropolis  of  the  upper 
Mississippi,  we  cannot  look  into  the  past  as  far  back  as 
1844  for  our  highest  water  record.  It  seems  that  each 
eight  or  ten  years  the  highest  water  record  at  this  end  of 
the  valley  is  superseded  by  a  new  high-water  elevation. 
When  it  became  known  in  1914  that  the  Mississippi  River 
Commission  had  finally  concluded  as  to  what  was  going  to 
be  the  ultimate  hij^h  water,  the  people  of  Louisiana  took 
heart  at  the  prospect  that  the  upward  tendency  of  levee 
grades  had  finally  come  to  an  end.  Their  disappointment 
can  therefore  be  imagined  when  the  rising  tide  of  the  1922 
flood  not  only  obliterated  the  1912  highest  water  records, 
but  overtopped  the  "ultimate  high  water"  elevation  from 


0.5  ft.  to  1  ft.  at  Natchez,  Red  River  Landing,  Baton 
Rouge  and  Plaquemine,  and  certainly  would  likewise  have 
overtopped  it  at  Donaldsonville  and  New  Orleans,  except 
for  the  lowering  eff^ect  of  the  crevasses  below  the  city.  But 
what  was  more  disconcerting  was  the  fact  that  the  record 
breaking  stages  on  the  lower  river  were  attained  this  year, 
notwithstanding  a  stage  of  1  ft.  below  the  previous  record 
at  Cairo,  and  4  ft.  below  the  record  at  Memphis,  and  2  ft 
below  the  locord  at  Helena  and  15  and  20  ft.,  respectively, 
below  the  record  at  Louisville  and  Cincinnati  on  the  Ohio. 
It  must  be  concluded  therefore  that  insofar  as  future  floods 
are  concerned,  the  1922  flood  height  can  by  no  means  be  con- 
sidered as  the  ultimate  high  water  elevation. 

Channel  Not  Enlarged — There  seems  to  be  no  doubt  on 
the  point  that  the  expected  enlargement  of  the  channel  of 
the  Lower  Mississippi  has  failed  to  materialize.  The  most 
ardent  advocate  of  the  levee  system  is  hard  pressed,  after 
two  decades  of  the  application  of  the  levee  theory,  to  prove 
that  the  river  has  not  even  lost  some  of  its  cross-section 
area.  It  is  true  there  has  been  some  increase  in  the  river 
discharge  at  Carrollton  during  the  period  referred  to,  but 
this  increased  discharge  is  wholly  attributable  to  the  in- 
crease in  gage  height  and  slope,  and  not  to  any  enlargement 
of  the  bed  of  the  river.  This  statement  admits  of  no  argxi- 
ment,  for  the  1,000,000  sec.-ft.  that  passed  the  city  with  the 
gage  reading  16  ft.  25  years  ago,  still  passes  the  city  at  no 
lower  reading  on  the  gage. 

The  committee  believes  that  there  is  no  part  of  the  Mis- 
sissippi River  from  Cairo  to  the  Gulf  upon  which  the  con- 
finement theory  can  be  said  to  have  been  given  a  fairer 
trial  than  that  part  of  the  river  from  Baton  Rouge  to  the 
Forts.  The  cross-section,  to  begin  with,  was  more  ideal  than 
that  of  the  upper  river,  and  the  channel-enlarging  effect  ex- 
pected from  levees  should  have  been  more  pronounced  in 
this  section  of  the  river,  on  account  of  the  practically  uni- 
form and  comparatively  close  distance  from  the  edge  of  the 
bank  at  which  these  structures  have  been  erected.  Yet, 
recent  high  waters,  those  of  1920  and  1922  show,  if  any- 
thing, an  impairment  of  the  discharge  capacity  and  this 
year  with  the  highest  water  of  record,  we  find  that  the 
maximum  discharge  quantities  of  previous  floods  have  not 
even  been  equalled.     (Fig.  1). 

The  community  is  therefore  confronted  with  the  stubborn 
fact  that  the  provision  for  passing  greater  river  discharges 
must  be  made  by  either  increasing  the  high  water  cross- 
.sectional  area  of  the  river  through  raising  the  levee  heights, 
or  by  providing  lateral  openings  in  the  shape  of  spillways 
controlled  to  operate  only  at  a  certain  agreed  upon  elevation 
of  the  river. 

Approved  Grade  Too  Low — Your  committe  believes  that 
the  present  Mississippi  River  Commission  grade  is  not  suf- 
ficiently high  to  protect  the  city  adequately  against  future 
floods.  This  grade  is  equivalent  to  25  ft.  on  the  Canal  St. 
ga^e.  Had  there  been  no  crevasses  and  had  there  been  un- 
favorable winds  it  is  likely  that  the  1922  high  water  read- 
ing in  front  of  New  Orleans  would  have  been  nearly  24  ft. 
on  this  gage  instead  of  22.7.    A  margin  of  1  ft.  between  the 
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appi-ovcd  grade  and  a  deduced  water  line  of  a  past  flood 
is  not  considered  sufficient  freeboard  to  afford  protection 
against  floods  of  the  future. 

Difficult  to  Build  Levees  Hie/her — If  protection  is  to  be 
afforded  by  levees  alone,  then  the  consequent  raising  of  the 
levee  grade  above  the  present  approved  Mississippi  River 
Commission  grade,  brings  us  face  to  face  with  a  problem 
in  construction  already  beginning  to  make  itself  noticed 
on  the  lower  river. 

There  is  no  lack  of  evidence  that  the  supporting  power  of 
the  soil  along  the  river  banks  from  New  Orleans  down  and 
even  for  a  distance  of  30  or  40  miles  above  the  city,  is  being 
tested  nearly  to  its  load  limit  by  the  size  and  weight  of  the 
present  levees  erected  on  these  banks.     There  has  not  been  a 


in  1912  withstood  without  suspicion  a  stage  of  20.3  on  the 
Canal  St.  gage,  the  previous  highest  water,  but  blew  out 
when  that  gage  read  21.5.  Nothing  was  done  to  this  levee 
in  the  interval  from  1903  to  1912  except  to  add  to  its  height 
and  cross-section.  What  levee  foundation  might  have  blown 
out  in  1922  had  the  river  stage  reached  one  foot  higher, 
no  one  knows. 

Difficulty  of  Closing  Crevasses — Higher  levees  to  hold  out 
higher  waters  entail  another  drawback,  and  that  is  the  rela- 
tively greater  destruction  caused  by  their  failure,  should 
they  fail.  The  difficulty  of  closing  a  crevasse  is  almost  in 
geometrical  ratio  with  respect  to  the  depth  of  the  water. 
A  crevasse  in  a  levee  holding  out  5  ft.  of  water  can  be 
closed  without  difficulty  at  slight  expense;   if  the  levee  is 


Discharge ,  cu  ft.  per  sec. 

FIG.   1.     GAGE-DISCHARGK 
AT  C.ARROLLTON 

Showing  observations  on  the 
Mississippi  for  floods  o£  1912, 
1916  and  1922. 
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Lower  dotted  line  in  Fig.  2  is  Baton  Rouge  gage  plotted  against  New  Orleans 
gage.  Lower  full  line  is  slope  of  this  gage-relation  before  Foydras  break.  Theory 
advanced  that  if  break  had  not  occurred  New  Orleans  would  have  been  23.3  gage 
on  May  16  instead  of  20.6,  difference  of  2.7  ft.  being  relief  due  to  break. 


new  levee  erected  in  the  past  ten  years  within  the  above 
limits  that  has  not  shown  indications  of  settling  foundation. 
The  records  of  the  Board  of  State  Engineers  show  that  as 
the  natural  elevation  of  the  ground  decreases,  the  sustain- 
ing power  of  the  soil  also  decreases  and  although  a  levee  20 
ft.  high  may  be  built  without  subsidence  when  the  ground 
surface  is,  let  us  say  25  ft.  above  Gulf  level,  a  levee  12  ft. 
high  cannot  be  built  where  the  ground  surface  is  5  ft.  above 
Gulf  level  without  experiencing  two  or  three  feet  subsidence 
during  construction  and  continued  slower  subsidence  there- 
after. How  aggravated  this  physical  condition  may  become 
m  future  levee  construction  when  building  to  a  grade  of 
say  3  ft.  higher  than  the  present  grade,  or  how  critical 
such  a  tendency  to  subsidence  may  become  in  times  of  high 
water  due  to  an  increment  of  saturation  added  to  the  em- 
bankment resting  on  a  softened  base  or  foundation  "must 
give  us  pause." 

Foundation  Defects  Disclosed  at  High  Stages — The  higher 
floods  for  which  provision  is  to  be  made  with  the  higher 
levees  of  increased  section,  often  disclose  foundation  defects 
for  which  no  provision  has  been  made  nor  can  well  be 
made.  To  illustrate:  the  Ferriday  levee  on  Lake  Concordia, 
which  failed  this  year  through  a  foundation  defect,  showed 
no  weakness  in  the  previous  high  water  when  the  Natchez 
gage  read  53.5  ft.  but  "blew  out"  when  the  same  gage  read 
55  ft.  The  foundation  under  the  HymeUa  levee  that  broke 
holding  out  10  ft.  of  water  it  may  be  closed  at  a  great 
expense;  if  there  is  15  feet  of  water  it  cannot  be  closed  at 


any  expense  because  the  time  necessary  to  complete  a  struc- 
ture adequate  for  the  purpose  would  exceed  the  usual  time 
taken  for  the  river  to  get  back  within  its  banks. 

With  the  above  facts  before  us — being  developments  of  a 
levee  system  with  progressively  higher  grades — it  is  neces- 
sary and  important  that  a  flood  relief  device  for  lowering 
flood  heights  should  invite  attention  and  study. 

Relief  from  Poydras  Crevasse — The  comtnittee  believes 
that  the  oft-expressed  statement  that  "the  relief  in  flood 
height  afforded  by  crevasses  is  negligible  and  local  in  ex- 
tent," was  not  borne  out  in  the  case  of  the  Poydras  crevasse, 
which  in  width  and  volume  could  hardly  be  classed  with 
such  crevasses  as  Belmont  or  Nita,  or  the  later  Hymelia, 
but  on  account  of  discharging  practically  into  tide  level, 
caused  a  reduction  in  flood  height,  actual  and  in  project,  of 
nearly  3  ft.  at  New  Orleans  within  a  period  of  two  weeks. 
(Fig.  2.)  The  committee  furthermo>e  believes  that  the 
lowering  effect  of  the  Poydras  crevasse  on  river  gages  in- 
stead of  being  local  is  traceable,  as  far  up  the  river  as 
Donaldsonville  and  as  far  down  the  river  as  Fort  Jackson, 
a  combined  length  of  river  of  160  miles. 

The  committee  believes  that  there  is  room  for  doubt  in  the 
generally  accepted  statement  that  the  sedimentary  material 
carried  in  suspension  is  at  all  times  to  the  limit  of  the 
river's  capacity  to  so  carry  material.  This  is  an  assumption 
that  the  opponents  to  the  spillway  theory  have  used  with 
telling  force  in  discussing  this  question,  the  line  of  reason- 
ing being  as  follows:  The  operation  of  a  spillway  will 
cause  steeper  slopes  and  gi-eater  velocities  in  that  part  of 
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the  river  above  the  spillway  and  flatter  slopes  and  slower 
velocities  in  that  part  of  the  river  below  the  spillway;  That 
the  silt-transporting-  power  of  a  stream  varies  as  the  sixth 
power  of  the  velocity,  consequently  any  reduction  in  slope 
is  followed  by  a  reduction  in  velocity  and  will  cause  a  reduc- 
tion in  the  silt-transporting  power  of  the  stream  to  a  sur- 
prising degree,  with  the  result  that  material  carried  in 
suspension  is  deposited  in  the  main  channel  below  the 
spillway  and  in  a  short  time  will  form  a  bar  or  will  reduce 
the  cross-section  of  the  river  below  the  spillway  to  such  an 
extent  that  the  cross-section  area  of  the  river  below  the 
opening  plus  the  area  of  the  spillway  will  be  no  greater 
than  was  the  area  of  the  river  before  the  spillway  was  con- 
structed. 

It  is  acknowledged  that  if  such  were  the  case,  namely, 
that  if  the  slightest  reduction  in  the  velocity  of  the  main 
stream  would  cause  a  deposition  of  the  sedimentary  matter 
carried  in  suspension,  then  it  would  be  futile  to  pin  any 
hopes  of  getting  permanent  relief  by  means  of  a  spillway. 

Silt  Carrying  Data — In  the  absence  of  any  readily  avail- 
able published  data  bearing  upon  this  important  point,  your 
committee  consulted  the  records  of  the  New  Orleans  water 
purification  plant  where  daily  observations  are  made  of  the 
turbidity  of  the  raw  water,  and  has  platted  results  which 
it  is  believed  will  be  interesting  to  students  of  the  Mis- 
sissippi River.  (Fig.  4.)  The  intake  of  the  pipe  to  this 
plant  is  located  at  the  lower  end  of  the  mattress-protected 
Carrollton  Bend  at  an  elevation  of  about  4  ft.  below  low 
water  elevation,  and  the  pipe  is  carried  on  a  trestle  extend- 
ing more  than  a  hundred  feet  beyond  the  shore  line.  The 
samples  taken  from  a  pipe  located  as  above  described,  are 


pressive  fact  is  that  the  maximum  turbidity  in  flood  years 
occurred  when  the  Carrollton  gage  was  less  than  14  ft. 
Therefore  if  the  river  is  capable  of  carrying  in  suspension 
its   maximum   load   of   silt   with    slopes   such   as   it  has   at 
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FIG.  4.     TURBIDITY  STAGE  ABOVE  NE7W  ORLEANS 

To    Mhow    that    turbidity    in    river    Ht    New    Orleans    Wiitcr- 
works  Intake  ha.s  no  relation  to  stage, 

believed  to  be  fairly  representative  of  the  condition  of  the 
Mis.sissippi  River  water  with  respect  to  its  content  of  sus- 
pended material. 

The  chart  shows  that  contrary  to  prevalent  opinion  then' 
is  no  direct  ratio  between  the  higher  gage  heights  and  the 
degree  of  turbidity  of  the  water  during  floods  and  the  Im- 
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FIG.    5.      PROPOSED   LAKE   BORGNE   SPILLWAY 

stages  6  or  7  ft.  below  the  maximum  height,  the  fear  that 
it  may  drop  its  sedimentary  load  as  a  result  of  lowering  its 
height  below  the  spillway  may  justly  be  questioned. 

The  committee  is  of  the  opinion  that  unless  it  can  be 
demonstrated  as  a  fact  by  measurements  that  a  shoaling 
has  occurred  below  the  Poydras  crevasse  which  cannot 
be  removed  by  the  ordinary  flood  stages  of  16  ft.,  or 
less,  the  spillway  project  recommends  itself  and  presents 
no  difficulties  in  construction  that  cannot  be  overcome 
within  reasonable  cost. 

Proposed  Spillway — To  obtain  the  greatest  benefit  for 
New  Orleans  such  a  structure  should  be  located  as  near  as 
practicable  to  the  city.  Three  locations  were  discussed,  (a) 
one  above  the  city  discharging  into  Lake  Pontchartrain, 
(b)  one  below  the  city,  on  the  west  bank,  discharging  in  the 
bayous  and  bays  to  the  west  of  the  Mississippi,  and  (c)  one 
below  the  city  discharging  into  Lake  Borgne. 

It  was  recognized  that  a  spillway  of  proportions  ample  to 
afford  the  desired  relief  if  located  above  the  city  and  dis- 
charging in  Lake  Pontchartrain  would  involve  the  greatest 
disturbance  to  existing  lines  of  communication  entering  the 
city  from  above,  and  would  complicate  the  drainage  of  all 
that  territory  located  between  the  river  and  the  lake  rais- 
ing the  level  of  Lake  Pontchartrain  several  feet.  The 
hazard  of  overflow  in  the  rear  of  the  city  in  the  event  of  a 
storm  while  the  spillway  was  operating  was  also  an  adverse 
condition  to  be  reckoned  with. 

A  location  (Fig.  5)  six  miles  below  the  Barracks,  on  the 
city  side  discharging  into  Lake  Borgne  which  is  an  open 
body  of  water  conne<-ting  with  the  Mississippi  Sound,  was 
most  favored,  on  account  of  its  short  direct  route  being 
slightly  over  five  miles,  the  absence  of  any  complicated  dis- 
turbance to  drainage  conditions,  a  minimum  interference 
with  rail  or  vehicular  communication  with  the  territory 
below,  and  finally  on  account  of  this  location  involving  the 
least  cost.  It  was  also  noted  that  at  this  location  the 
present  cross-section  of  the  river  is  approximately  10  per 
cent  in  excess  of  the  cross-section  of  the  river  at  Carrolltoi 
and  could  therefore  stand  shoaling  to  some  extent  should 
such  a  condition  materialize  following  the  operation  of  tht 
spillway. 

As  to  tentative  dimensions  and  capacity,  the  committee 
suggests  a  width  of  (5,000  ft.  with  a  discharge  of  250,000 
sec.-ft.  when  the  river  reaches  a  stage  of  21  ft.  on  the 
Canal  SI.  gage  or  20  ft.  at  Carrollton,  and  vrith  the 
crest  of  the  dam  fixed  at  an  elevation  of  10  ft.  on  the  Canal 
St.  gage  or  1.5  ft.  on  the  Carrollton  gage. 
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The  discharge  through  the  spillway  and  the  relief  in  flood 
height  obtained  at  various  stages  is  indicated  in  the  state- 
ment below: 

Carrollton  Canal  St.     Discharge  through   the  Relief  in  Flood 

Oage,  Gage.  Spillwav  Velocity  Height  at  N.  O. 

Ft.  Ft.  Cu.Ft.    per   .Sec.  Ft.  per  Sec.                Ft. 

15  16  0  0          0 

16  17  30,000  5.0         0.5 

17  18  65,000  5.4         0.9 

18  19  115,000  6.4          19 

19  20  180,000  7.5         3  0 

20  21  250.000  8.3          4.2 

It  is  estimated  that  such  a  flood  protection  measure  can 
be  completed  at  cost  of  between  $4,000,000  to  $.5,000,000  in- 
cluding the  purchase  of  land  for  right  of  way,  construction 
of  side  levees,  river  bank  protection  work  at  the  location  of 
the  spillway,  concrete  spillway,  protective  aprons  and  creo- 
soted  timber  bridge  for  existing  railroad  and  highway 
communication. 

Recommendation — The  committee  does  not  advocate  the 
construction  of  the  spillway  in  lieu  of  undertaking  the  rais- 
ing o*  the  levee  line  to  the  Mississippi  River  Commission 
grade.  Its  recommendation  is  that  the  spillway  should  sup- 
plement the  proposed  levee  construction  as  an  additional 
factor  of  safety  not  sufficiently  provided  for  by  levees  built 
to  existing  standard  grades.  It  knows  of  no  instance  in 
this  country  or  in  £urope  where  the  superelevation  of  the 
crest  of  a  dam  above  past  high  water  heights  is  as  little 
as  in  the  case  of  Mississippi  River  Levees.  In  the  absence 
of  any  topographical  area  near  this  city  sufficiently  elevated 
that  might  serve  as  a  refuge  for  the  thousands  of  persons 
who  would  be  driven  from  their  homes  in  the  event  of  an 
overflow,  the  protection  of  this  city  against  inundation  by 
the  flood  waters  of  the  Mississippi  River  is  the  paramount 
necessity  facing  this  community.  Conservatism  in  this  re- 
gard cannot  be  excessive. 


Why  the  Spillway  Will  Not  Solve 

The  Mississippi  Problem 

By  C.  McD.  Townsend 

Colonel,  Corps  of  Engineers.  U.  S.  A.   (r.^tired)  ;  formerly  President. 
Mississippi  River  Conrinission,  Brooklyn,  N.  Y. 

AFTER  the  flood  of  1912,  I  ;3ubmitted  to  the 
Mississippi  River  Commission  a  paper  on  various 
methods  of  controHing  floods  (published  in  Vol.  VIT 
of  the  Memoirs  of  the  Corps  of  Engineers,  U.  S.  Army) 
in  which  I  express  the  following  opinion: 

In  applying  these  principles  to  spillways  in  the  vicinity 
of  New  Orleans,  it  is  to  be  noticed  that  the  conditions 
governing  the  flow  of  water  through  a  spillway  differ 
materially  from  those  through  a  crevasse  or  outlet.  When 
a  crevasse  occurs  there  is  a  violent  change  in  the  regimen 
of  the  river.  The  flow  through  the  crevasse  at  first  sud- 
denly accelerates  velocities  above  it  and  retards  thei,',  below 

A  sudden  increase  in  velocity  is  conducive  to  scour,  and 
the  formation  of  sand  waves.  The  retardation  of  ve'o  ities 
below  the  crevasse  tends  to  cause  a  deposit  both  of  the  sand 
waves  and  of  the  material  intermittently  in  suspension 
But,  due  to  the  frictional  resistance  of  the  river  bed,  this 
scour  and  fill  is  confined  to  a  comparatively  short  distance, 
and  as  soon  as  the  i-eservoir  capacity  of  the  river  adjusts 
itself  to  the  new  conditions  abnormal  velocities  both  above 
and  below  the  crevasse  cease. 

As  soon  as  the  flood  subsides  to  a  bank  full  stage,  there 
is  a  tendency  for  the  river  to  return  to  its  normal  form 
filling  the  channel  scoured  above  the  crevasse  and  removing 
the  deposits  below. 

When  the  river  rises  above  the  crest  of  the  spillway,  no 
sudden  change  will  occur  either  in  the  reservoir  capacity, 
slope,  or  velocity.  Above  it  the  slope  and  velocity  will 
gradually  increase;  below,  they  will  also  increase,  but  the 
increment  will  be  less,  and.  due  to  the  proximitv  of  New 
Orleans  to  the  Gulf,  and  absence  of  any  tsibutaries  to  the 
river  below  that  city,  the  changes  in  these  increments  will 
not  be  as  great  as  are  liable  to  occur  at  localities  further 
up  the  river  from  the  sudden  inflow  from  tributaries,  par- 


ticularly at  the  mouth  of  the  White  and  Arkansas  Rivers. 

A  spillway  also  differs  from  an  outlet  in  that  the  outlet 
is  discharging  at  all  stages,  and  diminishes  the  flow  at  low 
water,  when  the  crossings  are  being  scoured,  and  all  the 
water  that  can  be  utilized  should  De  employed  to  increase 
such  action.  The  spillway  abstracts  water  from  the  river 
only  at  high  stages  when  the  crossings  are  filling.  It  will 
affect  the  amount  of  oscillation  of  the  bars  more  than  the 
ultimate  depth  of  the  crossings  at  low  water. 

These  views  were  accepted  by  the  majority  of  the 
Mississippi  River  Commission,  which  since  1912  has 
practically  endorsed  spillways  properly  located,  as  a 
means  of  reducing  flood  heights.  In  fact  two  spillways 
have  been  maintained,  one  at  the  head  of  the  Tensas 
Basin  and  the  other  at  the  mouth  of  the  Red  River, 
both  of  which  discharged  during  flood  stages  about 
300,000  sec.-ft. 

The  spillway  at  the  head  of  the  Tensas  Basin  was 
the  result  of  dire  necessity.  Its  flow  flooded  a  large 
area  in  the  back  parishes  of  the  basin,  but  it  was  recog- 
iiized  that  the  levees  in  front  of  the  Tensas  Basin  and 
those  opposite  in  the  lower  portions  of  the  Yazoo  Basin 
were  not  sufficiently  strong  to  resist  the  increased  flood 
heights  that  its  closure  would  produce.  Therefore,  the 
levee  districts  affected  were  given  six  years  to  enlarge 
their  levees,  and  then  at  the  earnest  request  of  the 
engineers  of  the  State  of  Louisiana,  the  commission 
authorize  1  its  closure. 

The  increased  heights  attained  by  the  flood  of  1922 
in  Louisiana  over  that  of  1912,  were  the  logical  results 
of  this  authorization.  However,  the  action  of  the  com- 
mission in  permitting  the  closure  has  been  vindicated, 
since  the  levees  of  the  Yazoo  district  have  withstood 
the  strain  and  the  damage  caused  to  planters  by  the 
discharge  through  the  crevasses  in  Louisiana  was  small 
when  compared  to  that  which  had  been  caused  by  the 
discharge  through  the  spillway. 

There  have  also  been  repeated  request?  to  close  the 
spillway  at  the  mouth  of  the  Red  River,  which  the  com- 
mission thus  far  has  refused  to  authorize.  The  dis- 
charge from  this  spillway  flows  down  the  Atchafalaya 
River  and  the  damage  it  causes  to  planters  along  that 
river  can  readily  be  controlled  by  extending  its  levee 
system.  This  locality  furnishes  an  ideal  location  for 
a  spillway.  It  materially  lowers  flood  heights  along  the 
levees  below  it -and  its  discharge  cau.ses  a  minimum 
damage  to  the  country  through  which  it  flows.  Annual 
dredging,  however,  is  required  to  maintain  a  navigable 
channel  during  low  stages  between  the  Red  River  and 
the  Mississippi.  If  this  dredging  were  discontinued 
the  discharge  capacity  of  the  spillway  would  rapidly 
diminish.  For  this  reason  it  should  be  classed  as  a 
spillway  instead  of  an  outlet. 

Herein  I  have  confined  myself  to  an  examination  of 
the  project  for  a  spillway  near  Lake  Borgne. 

Problem  of  SpiUwaij — The  problem  of  the  spillway  is 
not  what  will  happen  to  the  water  and  sediment  which 
remain  in  the  river,  but  what  the  discharge  of  the  spill- 
way and  the  sediment  which  it  contains  will  do.  The 
greater  uart  of  the  report  of  the  committee,  therefoi-e, 
has  nothing  to  do  with  the  case.  The  most  ardent  sup- 
porter of  the  levee  theory  will  admit  that  when  channel 
depths  over  bars  exceed  60  ft.  at  low  water,  as  is  the 
case  at  New  Orleans,  the  question  whether  levees  im 
prove  navigation  is  purely  academic,  and  of  no  practical 
importance.  The  problem  of  navigation  Dv  ocean  ves- 
sels is  confined  to  the  river's  mouth.  The  committee 
also  ignores  the  question  what  a  discharge  of  250.00(: 
sec.-ft.  will  do  while  passing  through  the  spillway. 
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Humphreys  and  Abbot  state  that  there  is  a  differ- 
3nce  of  level  of  8  ft.  in  a  distance  of  3,000  ft.  from 
the  river  bank  and  that  thence  to  Lake  Borgne  there 
exists  a  marsh  which  is  practically  at  Gi  If  level.  On  a 
slope  of  8  ft.  in  3,000  heavy  rainstorms  will  gi-adually 
create  incipient  gulleys  even  in  glacial  dnit,  as  can  be 
seen  by  examining  any  field  in  the  northern  states 
v/here  such  a  slope  can  be  found.  The  alluvium  which 
forms  the  banks  of  the  Mississippi  River  below  New 
Orleans  is  much  more  subject  to  erosion. 

While  the  slope  at  small  discharge  may  closely  con- 
form to  that  of  the  ground,  a  discharge  of  250,000  sec. -ft. 
will  attain  Gulf  level  in  Lake  Borgne  and  have  an  eleva- 
.  ion  of  over  20  ft.  at  the  river  bank,  or  an  avei-age  slope 
of  4  ft.  to  the  mile.  Such  a  slope  can  only  be  main- 
tained when  a  river  flows  over  a  bed  of  rock  and  some 
conception  of  the  force  so  generated  can  be  obtained 
by  gazing  on  the  lower  rapids  of  the  Niagara  River. 

When  a  volume  of  water  represented  by  a  discharge 
of  250,000  sec. -ft.  over  a  weir  moves  on  a  slope  of  4 
ft.  per  mile  over  the  alluvium  of  lower  Louisiana,  it 
does  not  require  the  expenditure  of  $200,000  for  a 
mrdel  river  in  a  laboratory  in  Washington  to  foretell 
'■'";at  will  happen.  Every  river  that  flows  through  lower 
Louisiana  is  a  better  model  than  can  be  created  from 
the  soils  of  Washington,  and  nature  has  provided  a 
perfect  one  in  front  of  the  city  of  New  Orleans  without 
cost,  since  the  low  water  discharge  of  the  Mississippi 
River  at  that  locality  is  about  250,000  sec.-ft.  This 
model  teaches  that  when  a  flow  of  250,000  sec.-ft.  in 
Louisiana  alluvium  has  adjusted  its  bed  to  its  dis- 
charge, it  has  a  slope  of  less  than  0.1  ft.  per  mile,  and 
an  area  of  cross-section  exceeding  150,000  sq.ft.,  a 
flepth  varying  from  60  ft.  to  140  ft.,  a  width  varying 
from  1,800  ft.  to  2,300  ft.,  and  a  mean  velocity  of  about 
1.5  ft.  per  second. 

In  the  distance  of  five  miles  from  the  river  to  Lake 
Borgne,  it  will  be  impossible  for  a  river  to  adjust  the 
bed  to  the  discharge,  but  it  will  strive  to  make  such  an 
adjustment.  The  flow  down  the  Atchafalaya  River  has 
ot  yet  attained  an  equilibrium,  yet  channel  depths  of 
80  ft.  exi.st  when  the  discharge  is  250,000  sec.-ft.  There 
is,  however,  little  probability  of  this  channel  extending 
to  the  Red  River  spillway  for  many  years  on  account 
•)f  the  large  lake  which  is  created  at  the  lower  end  of 
he  Tensas  basin  by  the  overflow. 

Dangers  from  Spiliway — It  is  noted  that  the  plans 
of  the  committee  provide  for  a  creosoted  timber  bridge 
for  existing  railroad  and  highway  communication, 
which  i.s  presumably  to  be  located  between  the  river 
and  Lake  Borgne.  The  piers  of  such  a  bridge  will  form 
a  considerable  obstruction  to  the  flow  of  water  and 
scour  around  them  will  result.  Before  a  discharge  of 
250,000  sec.-ft.  is  attained,  a  section  of  the  bridge  will 
be  found  placidly  floating  on  the  water  of  Lake  Borgne, 
and  a  channel  similar  to  that  which  now  exists  in  the 
Poydras  crevasse  will  be  in  process  of  creation  at  the 
site  of  the  bridge.  The  least  dangerous  solution  of  th(' 
bridge  problem  across  the  spillway  would  be  a  concrete 
structure  on  the  weir  itself,  but  even  in  such  a  location 
the  piers  would  create  irregularities  of  flow  which 
would  induce  scour.  The  piers  of  the  Eads  bridge  at 
St.  Louis  score  the  alluvium  to  bedrock,  during  floods 
in  the  Mississippi.  ■  The  diameter  of  the  particles  of 
sand,  which  form  the  river  bed  at  this  locality,  largely 
'•xceeds  that  of  those  found  in  liOuisiana  soils. 

But   even    if   it    is   assumed   that   the    bridge    is   not 


constructed,  when  the  spillway  begins  to  discharge, 
irregularities  of  flow  would  be  created  by  the  protective 
apron  of  the  weir,  by  a  half  sunken  log  or  even  by  an 
abandoned  fence  post.  Such  variations  of  flow  would 
start  a  small  scour  which  will  rapidly  enlarge  as  the 
discharge  increases. 

A  crevasse  discharging  250,000  sec.-ft.  rarely  occurs 
in  lower  Louisiana  without  a  hole  being  scoured  some- 
where in  its  path  to  depths  of  50  or  100  ft.,  and  if  the 
flood  is  prolonged  there  is  a  decided  tendency  for  this 
hole  to  develop  into  a  channel  at  right  angles  to  the 
river  bank.  Such  action  moreover  takes  place  when  the 
surface  slope  does  jiot  e.xceed  one  foot  to  the  mile,  as 
in  the  crevasses  which  have  occurred  near  Lake  Provi- 
dence. In  a  crevasse  the  causes  which  produce  the  hole 
are  unknown,  but  in  a  spillway  the  protective  apron  to 
the  weir  would  create  a  scour,  and  if  by  any  chance 
the  unknown  causes  which  create  a  hole  100  ft.  deep 
in  a  crevasse  should  begin  operations  in  the  scour 
started  by  the  apron,  serious  consequences  would  result. 

The  settlement  of  levees  described  in  the  report  of 
the  committee  does  not  usually  result  from  a  movement 
of  the  surface  soil,  but  from  the  squeezing  out  of  a 
layer  of  clay  of  a  muddy  consistency  from  10  to  20  ft. 
below  the  levee.  Such  a  settlement  is  usually  accom- 
panied by  a  raising  of  the  surface  of  the  ground  in  the 
vicinity.  In  constructing  a  levee  across  the  lower  end 
of  Lake  Providence,  the  settlement  created  a  banquette 
12  ft.  high,  lifting  up  with  it  cottonwood  trees  2  ft. 
in  diameter.  When  the  Lake  Beulah  crevasse  was 
closed  the  ground  rose  behind  the  levee  to  an  elevation 
higher  than  the  banquette. 

I  have  no  knowledge  of  the  nature  of  the  subsoil  in 
the  vicr^ty  of  Lake  Borgne.  There  is,  however,  a  pos- 
sibility t...^t  the  marsh  which  exists  around  the  borders 
of  the  lake  originally  extended  to  the  Mississippi  River, 
and  that  the  banks  of  the  river  have  attained  their 
existing  heights  from  sediment  deposited  during  over- 
flows. Under  such  conditions  the  soil  would  be  of  a 
character  similar  to  that  described  by  the  committee 
and  the  erosion  of  the  surface  soil  would  expose  a  soft 
strata  to  a  pressure  both  from  the  weir  and  from  the 
river,  without  an  opportunity  for  an  equilibrium  to  be 
established  by  an  elevation  of  the  land  surface. 

A  concrete  weir  8  ft.  high  will  exert  a  pressure  on 
its  foundation  equal  to  that  of  a  high  levee,  since  con- 
crete weighs  considerably  more  per  cubic  foot  than 
earth,  and  the  weight  is  concentrated  on  a  narrower 
base.  In  this  connection  attention  is  invited  to  the 
statement  of  the  committee  which  is  considered  of  such 
importance  that  it  is  printed  in  double-sized  capitals, 
that  "foundation  defects  are  disclosed  only  at  extreme 
stages  when  it  is  not  practicable  to  correct  them."  If 
foundation  defects  should  occur  under  the  weir  when  it 
.was  discharging  250,000  sec.-ft.  and  the  flood  stage  was 
21  ft.,  it  is  pertinent  to  inquire  what  would  happen 
to  it. 

I  do  not  pretend  to  solve  such  a  problem,  but  I  do 
predict  that  if  a  portion  of  the  weir  should  happen  to 
slide  into  the  hole  that  had  been  excavated,  a  Poydras 
crevasse  would  also  exist  at  the  site  of  the  weir,  and 
that  the  only  thing  that  would  prevent  the  Mississippi 
River  from  creating  a  new  outlet  would  be  the  narrow 
marsh  between  the  weir  and  Lake  Borgne  over  which  a 
flow  exceeding  400,000  sec.-ft.  would  be  concentrated 
by  the  levees  of  the  spillway.  Whether  the  Poydras 
channel  would  be  excavated  to  Lake  Borgne  v-ould  de- 
pend on  the  duration  of  the  flood  after  the  break  in  the 
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weir  occurred.  There  is  a  possibility  that  the  weir  may 
stand  but  the  chances  favor  its  destruction. 

A  weir  of  the  cross-section  adopted  by  the  committee 
for  computing  the  discharge  is  a  hazardous  experiment 
even  before  the  water  begins  to  flow  over  it.  It  has  a 
width  of  base  about  ten  times  its  height,  and  a  smaller 
factor  of  safety  against  percolation  than  the  levee  sec- 
tion adopted  by  the  Mississippi  River  Commission  for 
firm  soils.  In  the  alluvium  of  lower  Louisiana,  danger- 
ous sand  boils  are'  not  infrequent  during  floods,  where 
the  path  followed  by  the  water  is  20  times  the  head. 

There  is  also  a  strong  probability  that  even  if  the 
weir  remained  upright  after  discharging  250,000  sec-ft. 
for  a  month,  such  a  scour  would  occur  in  the  spillway 
that  the  people  of  New  Orleans  would  become  panic 
stricken.  Neither  an  academic  discussion  of  the  influ- 
ence of  spillways  nor  an  experiment  with  Washington 
soils  then  would  satisfy  them.  They  are  too  familiar 
with  the  treacherous  character  of  Louisiana  soil  from 
building  construction  within  the  city. 

How  High  Should  Levees  Be? — But  while  the  argu- 
ments of  the  committee  are  considered  irrelevant  in 
discussing  a  spillway  at  Lake  Borgne,  they  have  a  bear- 
ing on  the  important  question  of  the  elevation  to  which 
levees  must  be  constructed  to  resist  future  floods  and 
therefore  merit  analysis. 

The  committee  invites  attention  to  a  fact  long  known 
to  river  engineers  that  the  amount  of  sediment  carried 
by  the  river  in  suspension  at  New  Orleans  bears  an 
obscure  relation  to  flood  heights,  but  they  appear  to  be 
ignorant  of  the  cause  of  the  phenomenon.  The  explana- 
tion is  simple.  The  Missouri  River  flowing  through  the 
bad  lands  of  Montana,  and  the  prairie  soils  of  the 
western  states  is  more  saturated  with  sediment  than 
the  Ohio  River  which  derives  its  discharge  from  a  hilly 
country.  In  the  one  a  large  component  of  the  sediment 
is  a  light  clay,  in  the  other  a  heavj'  sand.  The  stage 
curve  submitted  by  the  committee  (Fig.  4)  conforms 
to  the  discharge  curve  of  the  Ohio  River  and  the 
turbidity  curve  to  that  of  the  Missouri  River  though 
both  are  modified  by  the  inflow  from  other  tributaries. 
When  a  river  discharges  either  clay  or  sand,  deposi- 
tion takes  place  at  any  stage  if  the  velocity  is  checked, 
but  the  amount  deposited  in  a  river  transporting  clay 
is  greater  than  in  one  transporting  sand. 

They  also  emphasize  another  well-known  fact,  that 
the  river  discharge  at  a  given  stage  constantly  varies. 
A  river's  discharge  is  dependent  not  only  on  the  area 
of  its  cross-section  but  also  on  its  slope.  Another  im- 
portant factor  is  the  reservoir  capacity  of  the  river  bed. 
These  two  factors  have  caused  a  variation  of  30  ft.  in 
the  flood  heights  of  the  Ohio  River  at  Cairo  in  dis- 
charges attaining  a  height  of  50  ft.  at  Cincinnati. 
Humproys  and  Abbot  state  that  they  have  reduced  a 
flood  discharge  at  Cairo  about  400,000  sec-ft.  when  it 
arrived  at  Natchez. 

When  slope  is  ignored,  the  published  discharges  of 
the  Mississippi  River  can  be  utilized  to  prove  almost 
any  proposition  by  a  skillful  selection  of  discharges. 
For  example,  on  Fig.  1  of  the  committee's  report  the 
discharge  of  1916  when  compared  with  that  of  1912  as 
conclusively  proves  that  the  river  is  enlarging  its 
cross-section  as  that  of  1922  proves  .that  the  bed  is 
filling.  The  stage  at  Cairo  exceeded  50  ft.  twenty-two 
days  during  the  flood  of  1912,  twelve  days  during  the 
flood  of  1916,  and  fifty-five  days  during  the  flood  of 


1922,  a  sufficient  cause  for  gentler  slopes  on  the  lower 
river  during  1922  than  in  preceding  years,  without 
taking  into  consideration  the  inflow  from  tributaries. 

Levee  Margins — The  emphasized  statement  of  the 
committee  that  "a  margin  of  1  ft.  between  the  approved 
grade  and  a  deduced  water  line  of  a  past  flood  is  not 
considered  sufficient  freeboard  to  afford  protection 
against  floods  of  the  future"  is  true  (the  commission 
prescribes  3  ft.)  but  the  means  adopted  to  arrive  at 
such  a  conclusion  are  open  to  criticism.  The  only 
statement  that  cannot  be  questioned  is  that  the  flood 
of  1922  attained  a  height  on  the  Carrolton  gage  3  in. 
above  that  of  1912.  This  is  0.9  ft.  lower  than  the 
height  the  commission  estimated  floods  would  attain 
at  New  Orleans  after  the  levee  line  was  completed. 

Any  attempt  to  determine  flood  heights  after  the 
slope  of  the  river  has  been  disturbed  by  large  crevasses 
is  futile.  The  committee  submits  diagrams  (Fig.  2) 
in  which  they  appear  to  assume  that  the  flood  of  1922 
would  have  culminated  at  New  Orleans  on  May  16 
instead  of  April  26  if  no  crevasses  had  occurred  in  the 
levee  lines.  If  the  gages  on  the  upper  river  are  exam- 
ined it  will  be  found  that  the  flood  culminated  at 
Vicksburg,  the  lowest  river  gage  unaffected  by 
crevasses  on  April  18,  and  if  no  break  had  occurred 
in  the  levee  line  a  hydrograph  similar  to  that  at  Vicks- 
burg would  have  been  transmitted  down  the  river  to 
New  Orleans,  though  modified  to  a  certain  extent  by 
the  discharge  through  the  spillway  at  the  mouth  of  Red 
River.  The  assumption  that  a  crest  of  a  flood  is  propa- 
gated in  one  day  from  the  mouth  of  Red  River  to 
New  Orleans,  a  distance  of  192  miles,  is  approximately 
correct  but  it  is  absurd  to  assume  that  it  required 
seventeen  days  for  the  same  crest  to  move  from  Vicks- 
burg to  the  mouth  of  Red  River,  a  distance  of  only 
170  miles.  Something  must  have  occurred  in  that 
stretch  of  river  during  the  interval  to  seriously  modify 
the  river  slopes.  That  something  is  the  Concordia 
crevasse  of  April  26,  which  ultimately  discharged  over 
600,000  sec-ft.  into  the  lower  end  of  the  Tensas  Basin. 
The  Atchafalaya  River  has  a  discharge  capacity  of 
about  400,000  sec-ft.,  and  the  surplus  water  had  to 
find  an  outlet  either  over  the  levees  of  Red  River  or 
through  its  mouth.  The  crests  of  the  hydrographs  of 
May  15  and  16-  from  Red  River  Landing  to  Donaldson- 
ville  have  resulted  from  a  secondary  rise  in  the  Missis- 
sippi having  superimposed  upon  it  the  discharge  from 
Red  River.  If  the  crevasse  had  not  occurred,  instead 
of  water  flowing  from  the  Red  River  into  the  Missis- 
sippi when  the  second  rise  reached  lower  Louisiana,  the 
Red  River  spillway  would  have  been  discharging  about 
300,000   sec-ft. 

Under  such  conditions  the  crest  of  the  flood  would 
have  passed  New  Orleans  by  May  3  and  its  hydrograph 
published  in  Fig.  3  clearly  indicates  that  the  flood  of 
1922  if  confined  between  levees  would.not  have  exceeded 
the  crest  of  April  26  at  New  Orleans  by  more  than  6 
in.,  and  would  still  be  3  in.  below  the  height  which  the 
commission  estimated  that  the  confined  flood  of  1912 
would  have  attained  at  that  locality. 

No  two  floods  have  the  same  slope  and  discharge, 
and  in  establishing  a  grade  line,  normal  conditions  dur- 
ing a  great  flood  have  to  be  employed.  Local  variations 
exceeding  1  ft.,  however,  are  to  be  expected.  To  provide 
a  factor  of  safety  for  such  variations  and  for  errors 
in  estimates,  the  commission  has  recommended  the  con- 
struction of  levees  to  an  elevation  3  ft.  above  the  esti- 
mated heights  of  floods,  which  corresponds  to  the  one 
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meter  provided  in  European  levees.  Along  the  fronts 
of  large  cities  a  factor  of  safety  which  would  result 
from  constructing  levees  to  a  height  5  ft.  above  the 
flood  line  is  warranted,  but  in  a  levee  system  1,800 
miles  long,  where  local  authorities  are  resorting  to 
excessive  taxation  to  establish  the  grade  recommended 
by  the  commission,  such  a  factor  of  safety  would  be 
an  expensive  luxury. 

Lessons  From  Flood — The  principal  lesson  to  be 
derived  from  the  flood  of  1922  is  the  vital  importance 
of  maintaining  the  existing  spillway  at  the  mouth  of 
the  Red  River.  When  the  levee  line  is  completed  to 
commission  grade,  there  is  a  possibility  of  floods  at 
New  Orleans  attaining  a  height  exceeding  those  esti- 
mated by  the  committee,  if  that  spillway  shoula  be 
closed.  It  limits  the  discharge  below  it  to  about 
1,500,000  sec. -ft.,  which,  under  normal  conditions,  would 
be  reduced  at  New  Orleans  to  1,450,000  sec.-ft.,  by  the 
reservoir  capacity  of  the  river. 

New  Orleans  is  not  yet  as  safe  from  the  floods  of  the 
Mississippi  River  as  Boston,  as  was  proclaimed  by  a 
league  of  business  men  prior  to  the  flood  of  1912, 
but  there  is  less  danger  of  a  crevasse  occurring  at  this 
locality  than  in  any  other  part  of  Louisiana  below 
Vicksburg,  if  the  existing  project  of  the  Mississippi 
River  Commission  is  completed. 


What  Cities  Must  Spend  Annually 
for  Their  Water  Supplies 

REASONING  from  pi-ewar  figures  of  cost,  compiled 
by  the  Bureau  of  the  Census,  corrected  by  present 
day  indexes,  the  average  city  of  100,000  people  must 
spend  about  $5,200,000  for  new  water-works  construc- 
tion during  twenty-three  years,  the  period  in  which  it 
will  double  in  population.  Since  hhere  are  about  twenty 
million  people  in  the  105  cities  of  more  than  30,000 
population  in  the  census  referred  to,  the  average  annual 
expenditures  for  these  105  cities  is  $45,000,000.  Charles 
B.  Burdick,  consulting  engineer.  Chicago,  gave  the  basis 
for  these  figures  in  a  recent  paper  presented  to  the  Iowa 
Section  of  the  American  Water  Works  Association. 
Further  abstracts  from  his  paper  are  as  follows: 

The  latest  available  United  States  census  statistics, 
which  refer  to  prewar  conditions,  indicate  that  the  average 
investment  in  municipal  water-works  is  $.32.60  per  capita  of 
the  cities  supplied.  The  average  operating  expense  was 
$1.48  per  capita.  Allowing  6  per  cent  for  interest  on  the 
investment,  and  1  per  cent  for  depreciation,  the  fixed 
charges  would  be  $2.28,  making  the  cost  of  water  $3.76  per 
capita,  including  operation  and  fixed  charges. 

At  the  present  time  our  works  are  operating  upon  a 
higher  scale  of  prices,  although  somewhat  lower  than  those 
obtaining  two  years  ago.  Cast-iron  pipe,  which  is  the 
largest  item  in  water-works  construction,  was  worth  about 
$2.5  a  ton  at  Chicago  before  the  war;  $8.5  at  the  peak  early 
in  1920,  and  about  $49  at  the  present  time— 100,  .355,  and 
200  per  cent  respectively  as  compared  with  the  prewar 
1-asis.  Common  labor,  using  1915  as  the  100  per  cent  basis, 
increased  to  about  225  per  cent  on  the  average,  and  has 
receded  to  a  little  under  200  per  cent.  Other  items  enter- 
ing into  (he  cost  of  water-works  are,  however,  now  upon 
a  lower  price  basis,  particularly  construction  costs,  which 
were  very  high  and  uncertain  two  years  ago.  Recent  ap- 
praisals of  several  plants  in  detail  indicate  a  total  price 
basis  approximating  160  per  cent  as  compared  to  100  per 
rev*  prewar.  Applying  this  ratio  to  the  census  figures 
indicates  that  at  the  present  time  new  water  works  con- 
struction costs  not  less  than  $52  per  capita. 

The  review  of  operating  expenses  presented  by  Leonard 


Metcalf  in  the  September  Joimial  of  the  American  Water 
Works  Association  indicates  that  the  per  capita  operating 
expenses  probably  approximate  175  per  cent  at  this  time 
as  compared  to  a  100  per  cent  prewar  base,  and,  therefore, 
probably  approximate  in  the  neighborhood  of  $2.60  per 
capita  per  annum.  Seven  per  cent  to  cover  interest  and 
depreciation  on  $52  per  capita  investment  is  equivalent  to 
$3.64,  which  added  to  the  present  operating  expenses  makes 
the  cost  of  water  about  $6.24  per  capita,  or  approximately 
170  per  cent  of  the  prewar  figure. 
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Water-Supply  Permit  Applications 
in  New  York  State,  1905-22 

By  Russell  Suter 

Senior  Assistant  Engineer,   Water  Control  Commission 
Albany,    N,    V. 

STATE  approval  prior  to  construction  has  been  re- 
quired in  New  York  State  for  most  new  water- 
supply  projects  since  1905  and  for  all  such  projects 
since  1907.  This  jurisdiction  has  been  exercised, 
successively,  by  the  Water  Supply,  Conservation,  Water 
Power  and  Water  Control 
Commissions.  Although  not 
the  best  measure  that  could 
be  devised,  the  number  of 
such  applications  received 
within  a  year  parallels 
somewhat  the  water-supply 
activity  during  that  year 
and  a  plotting  of  these  num- 
bers from  the  beginning 
(see  cut)  seems  to  give  a 
reasonably  accurate  picture 
of  the  effect  of  the  war  and 
of  the  present  conditions 
in  this  particular   field. 

Somewhat  remarkable 
general  uniformity  existed 
during  the  normal  period 
from  Jan.  1,  1908,  to  Dec. 
31,  1916,  showing  a  yearly 
average  of  about  22  appli- 
cations. Slacking  up  due  to 
the  war  is  most  marked, 
reaching  its  maximum  at 
the  end  of  1921,  when  the  actual  progress  was  60  appli- 
cations short  of  the  average. 

Demand  for  the  construction  of  these  delayed 
projects,  intensified  by  the  di-y  weather  of  1920  and 
coupled  with  marked  decline  in  interest  rates,  construc- 
tion and  material  costs,  caused  increased  activity  dur- 
ing 1922,  but  this  was  curtailed  early  in  the  season  by 
the  abrupt  inci'ease  in  the  price  of  cast-iron  pipe, 
lesser  increases  in  other  costs  and  difficulties  in  get- 
ting deliveries  of  material. 

Future  progress  probably  depends  more  on  the  price 
of  pipe  than  on  any  other  one  factor.  Even  greater 
demand  exists  than  is  shown  by  the  curve,  as  many 
projects  approved  since  1916  have  not  yet  been  con- 
structed. Whether  the  ground  lost  will  be  recovered 
seems  doubtful  and  perhaps  when  conditions  become 
stabilized  a  lesser  rate  or  progress  will  prevail. 

At  present  water-supply  permits  in  New  York  State 
are  granted  by  the  Water  Control  Commission,  com- 
posed of  the  conservation  commissioner,  attorney 
general  and  state  engineer. 


AVATER-SUPPLT  PROJECTS 
IN  NEW  YORK  STATE 

Serial  number  of  final  ap- 
plication of  each  year  is 
plotted  as  a  solid  line. 
This  gives  an  appro.xim- 
mately  straight-line  with 
an  average  of  21  applica- 
tions a  vear  up  to  the 
close  of  1916.  The  dotted 
line  indicates  that  the  ap- 
plications for  the  six  years 
ending  with  1922  had 
fallen  behind  the  equiva- 
lent of  three  years  normal 
progress. 
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Irrigation  Opportunities  and  Duties  of  Federal  Government 
in  Western  Land  Reclamation 

May  Reclaim  20,000,000  Acres  More,  or  Ten  Times  Present  Accomplishment — Human  Problem 
Dominant — Further  Development  Rests  on  Government  Action 


By  F.  H.  Newell 


T_^ 


Chief  Engineer  1902-1907, 
Consulting  Engineer,  U. 

^HE  public  domain,  which  rightly  may  be  considered 
X  as  the  heritage  of  all  the  people,  is  held  in  trust 
by  the  Federal  Government.  Until  the  government 
disposes  of  this  estate  its  duty  and  responsibility  in 
administration  must  continue.  By  far  the  largest  part 
of  this  property  is  in  the  West  where  are  180,000,000 
acres  of  vacant  public  land.  Here  for  many  years  to 
come  the  opportunities  and  corresponding  duties  of 
the  government  will  be  greatest.  Up  to  a  compara- 
tively recent  date  the  attitude  of  Congress  has  been 
that  the  development  of  these  resources  was  the  proper 
subject  of  private  initiative.  Under  this  policy,  vast 
areas  were  donated  to  individuals,  to  corporations,  or 
to  states  for  various  objects.  Some  of  the  states 
promptly  disposed  of  these  lands.  Thus  enormous 
tracts  were  acquired  under  different  laws,  or  passed  to 
individuals  by  reason  of  evasion  of  law  and  laxity  in 
administration. 

During  the  quarter  of  a  century  preceding  the  enact- 
ment of  the  Reclamation  Law,  Congress  was  impor- 
tuned to  undertake  the  development  of  the  public  do- 
main, but  aside  from  investigations,  surveys,  and  with- 
drawals of  some  reservoir  sites,  no  definite  step  in  this 
direction  was  undertaken  until  1902.  Meanwhile,  the 
West  had  gone  through  several  periods  of  exploitation 
in  connection  with  state  and  private  enterprises,  the 
majority  of  which  left  the  promoters  bankrupt  and 
disillusioned.  These  undertakings  absorbed  most  of 
the  attractive  opportunities  for  development.  Upon 
the  entrance  of  the  government  in  the  field,  its  engi- 
neers were  compelled  to  take  up  projects  which,  by 
reason  of  natural  obstacles,  interstate  and  legal  com- 
plications, and  relatively  high  costs  had  been  passed 
over  by  others. 

Success  of  Government  Reclamation — The  success 
which  has  followed  the  completion  of  the  government 
reclamation  woi-ks  is  due  to  causes  readily  understood. 
The  investment  bears  no  interest,  and  the  settler  ac- 
quires at  cost  the  water  for  his  land.  In  the  case  of 
private  enterprise  the  accumulation  of  interest  and 
overhead  during  the  period  of  construction  and  of  set- 
tlement of  the  land  frequently  equalled  the  construc- 
tion costs,  with  resulting  bankruptcy  for  the  promoters, 
whose  works,  however,  were  not  necessarily  failures 
except  financially.  Liquidation  enables  the  farmers  to 
acquire  the  property  at  low  valuation;  in  many  in- 
stances prosperous  and  permanent  communities  have 
been  established  which  are  aiding  in  building  up  the 
state.  The  national  projects,  burdened  with  no  interest 
and  seeking  no  profit,  could  wait  for  the  coming  of  the 
settler,  and  when  necessary  could  defer  repayment  of 
the  annual  instaIlments"on  cost  until  the  crop  production 
enabled  the  farmer  to  make  these. 

It  has  never  been  the  policy  of  t^e  government  to 
interpose  obstacles  in  the  way  of  private  capital  seek- 
ing to  promote  irrigation.    On  the  contrary,  it  has  done 


everything  possible  to  aid  by  topographic  surveys  and 
water  measurements,  grants  to  states  under  the  Carey 
Act  and  other  ways.  Many  attempts  were  made  by  £i 
exploiters  to  hold  up  construction  by  filing  on  reser- 
voir or  dam  sites,  by  claiming  water  rights  and  by 
other  methods;  and  in  many  instances  the  government, 
temporarily  at  least,  withdrew  from  the  field. 

May  Reclaim  20,000,000  Acres  More — Inasmuch  as 
most  of  the  remaining  cultivable  lands  of  the  West  are 
arid  and  can  be  developed  only  by  the  construction  of 
works  of  even  greater  magnitude  than  those  already 
built,  and  as  private  enterprise  can  see  no  legitimate 
reward  for  the  risk,  it  is  obvious  that  future  develop- 
ment of  these  areas  can  be  brought  about,  if  at  all,  only 
through  government  agencies.  Possibly  20,000,000 
acres  more  can  be  reclaimed — furnishing  homes  for  a 
half  million  families. 

The  problems  of  national  reclamation  are  varied, 
numerous,  and  often  complex.  The  types  of  many  of 
the  larger  structures  were  quite  new;  they  called  for 
a  venture  into  the  unknown.  Inaccessibility  of  location, 
the  necessity  of  highways  in  mountainous  regions, 
erratic  character  of  the  streams,  management  of  con- 
struction camps  remote  from  food  and  material  supplies, 
building  of  railways,  telephones,  power  plants,  and  a 
thousand  and  one  other  needs,  have  taxed  the  ingenuity 
of  the  builders  and  have  developed  initiative  and  effi- 
ciency not  called  for  on  works  of  this  nature  in  the 
midst  of  established  communities. 

Human  Problem  the  Greatest — The  greatest  problem 
of  reclamation,  and  its  most  important  one,  is  not 
wholly  solved.  It  is  the  human  problem.  From  the 
outset  this  was  so  recognized,  and  efforts  have  been 
made  continuously  to  devise  methods  of  solution.  The 
problems  have  become  more  complex  by  reason  of  omis- 
sion in  the  organic  law  creating  the  Reclamation  Serv- 
ice. This  did  not  provide  authority  for  selecting  the 
farmers  who  should  acquire  the  land  after  reclamation. 
In  every  instance  after  the  lands  were  opened  to  rec- 
lamation, the  incoming  tide  of  homeseekers  carried  a 
considerable  percentage  of  those  who  lacked  capital  or 
experience  adequate  for  the  hard  task  of  pioneering. 
The  right  to  file  on  the  land  could  not  be  denied  to  the 
citizen.  The  main  qualifications  were  that  he  had  not 
previously  used  his  right,  and  did  "not  own  160  acres 
of  land  somewhere  else.  While  it  is  a  matter  of  gratifi- 
cation that  under  these  circumstances  the  failures  were 
so  few,  yet  it  can  not  be  questioned  that  the  entry  of 
so  many  of  those  who  were  unfit  brought  needless 
suffering  and  privation  and  has  retarded  the  orderly 
progress  of  land  development. 

Apparently  no  useful  purpose  has  been  served  by  the 
Government  in  issuing  to  the  homeseekers  the  warnings 
as  to  the  requirements  of  physical  strength,  experience, 
and  capital,  necessary  to  meet  the  vicissitudes  of  life 
in.  a  new  country.     The  proportion  of  those  unqualified 
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for  such  life,  who  appear  at  every  opening  of  new 
projects,  has  not  fallen  off  thereby. 

Since  the  inflation  due  to  the  war's  afteiTnath,  the 
need  for  a  new  phase  of  engineering  has  arisen,  in 
order  that  a  more  definite  understanding  of  the  human 
equation  on  the  projects  may  be  obtained.  This  work 
takes  the  form  of  an  economic  survey,  which  has  just 
been  undertaken  by  Secretary  Fall,  and  which  it  is 
hoped  will  disclose  certain  facts  and  factors  now  un- 
known, or  at  least  not  well  understood. 

The  Present  Dilemma — The  plan  of  the  national 
reclamation,  unique  in  that  it  provides  for  the  return 
of  the  investment  of  federal  funds  by  the  beneficiaries, 
is  little  appreciated  by  the  public.  The  government 
occupies  the  position  of  creditor;  the  farmers  are 
debtors.  In  times  of  prosperity  the  collections  are  easily 
made,  but  in  times  of  distress,  like  the  present,  a 
different  story  is  told.  To  a  certain  extent  the  debtors 
are  justified  in  assuming  that  their  creditor — the 
government — ^will  not  oppress  them.  Which  horn  of  the 
dilemma  shall  the  government  take?  If,  in  answer  to 
the  plea  of  some  of  the  debtors  for  a  general  postpone- 
ment of  charges  during  the  next  few  years,  it  brings 
about  a  cessation  of  present  works  and  a  postponement 
of  future  undertakings,  what  will  be  the  fate  of  the 
present  engineering  organization,  built  up  by  many 
years  of  earnest  and  efficient  work?  What  of  the  thou- 
sands of  settlers  who  have  been  waiting  on  the  desert 
for  the  waters  necessary  to  make  their  lands  productive? 
On  the  other  hand,  if  the  government  insists  upon  the 
collection  in  its  entirety  of  the  just  debt,  and  by  so 
doing  forces   its  debtors  into  bankruptcy,  what  then? 

Fortunately,  the  situation  is  not  as  serious  as  might 
be  inferred.  On  a  few  of  the  projects  conditions  are 
known  to  be  bad  financially.  Partly  at  least,  this  is 
blamable  upon  the  easy  credit  offered  to  the  farmers; 
but  mostly  it  may  be  attributed  to  the  same  causes 
which  are  affecting  our  agriculture  elsewhere.  Bad 
crops  are  not  one  of  the  causes.  The  1922  harvest  is 
perhaps  the  largest  known,  but  with  corresponding  low 
values.  With  prices  below  production  costs,  with  mar- 
kets shot  to  pieces,  or  with  transportation  facilities 
wholly  inadequate,  the  plight  of  the  farmers  on  some 
of  the  projects  is  deplorable,  but  not  worse  than  that  of 
farmers  elsewhere. 

The  Larger  and  More  Far-Looking  Vieiv — The  argu- 
ments for  additional  government  construction  or  activ- 
ity in  reclaiming  the  waste  lands  of  the  West,  or  of 
any  part  of  the  country,  whether  in  public  or  private 
ownership,  mu.st  be  ba.sed  primarily,  not  on  immediate 
financial  gains,  but  on  the  larger  and  more  compelling 
needs  of  the  country  for  opportunities  for  more  homes, 
for  creating  these  homes  wherever  they  may  be  well 
located,  especially  in  the  les.s  densely  settled  parts  of 
the  country.  Such  reclaimed  places  serve  primarily  as 
homes  of  citizens,  and,  .secondarily,  as  rallying  points 
for  innumerable  industries;  they  form  the  base  upon 
which  may  be  erected  the  fabric  of  the  commonwealth. 

The  great  need  of  the  United  States  for  the  present 
is  not  for  more  wealth,  but  for  more  self-sustaining 
small  farm  homes  from  which  comes  the  manhood  of 
the  nation.  President  Harding,  in  his  first  address  to 
Congress  on  Dec.  6,  1921.  states:  "The  base  of  the 
pyramid  of  civilization  which  rests  upon  the  soil  is 
shrinking  through  the  drift  of  the  population  from 
farm  to  city.  For  a  generation  we  have  been  express- 
ing more  or  less  concern  about  this  tendency.     Econ- 


omists have  warned  and  statesmen  have  deplored." 
While  it  will  be  difficult  to  produce  any  notable  change 
in  this  direction  so  far  as  the  East  is  concerned  it  is 
practicable  to  take  advantage  of  the  attraction  which 
the  West  offers,  and  to  create  there,  with  less  opposition, 
conditions  which  will  add  to  our  rural  life  and  which 
will  build  up  a  rural  population  in  accordance  with  the 
ideals  of  many  statesmen. 

To  repeat:  It  is  not  the  money-making  side  which 
should  be  emphasized  in  this  connection  but  the  higher, 
more  far-reaching  needs  of  the  commonwealth,  which 
should  be  met  by  making  available  on  these  waste  lands 
the  opportunities  which  have  been  enjoyed  up  to  the 
present  generation  by  the  homeseekers  who  could  go 
West  and  take  up  fertile  government  lands.  Such 
opportunities  as  those  following  the  Civil  War  no  longer 
exist  because  the  good  prairie  plow-lands  have  been 
taken  up  but  similar  chances  may  be  created  through 
the  vision  and  skill  of  the  engineer,  who,  carrying  out 
the  thought  contained  in  his  designation — that  is,  "the 
man  of  ingenuity"  can  remove  the  obstacles  which 
nature  has  interposed,  and  can  make  many  of  these 
waste  places  suitable  for  human  occupation. 

A  Corps  of  Skilled  Engineers  Developed — The  gov- 
ernment has  already  developed  this  skilled  body  of 
engineers  who,  through  the  expenditure  of  over  $130,- 
000,000,  have  constructed  works  which  are  already 
furnishing  water  to  nearly  2,000,000  acres,  of  which 
1,200,000  acres  were  cropped  in  1922,  with  a  gross 
production  of  $50,000,000  for  that  year,  and  of  $475,- 
000,000  in  the  years  1906  to  1921.  The  acreage  return 
of  these  crops  exceeds  the  average  of  the  farm  lands 
of  most  of  the  states  of  the  Union.  In  spite  of  low 
prices  and  difficulties  of  transportation  the  farmers  of 
these  government  projects  are  better  off  as  a  whole  than 
their  brethren  elsewhere.  Enough  has  been  done  under 
government  direction  to  demonstrate  that  work  of  this 
kind  is  being  and  can  be  carried  on  with  economy  and 
eflSciency. 

All  notable  progress  in  the  development  of  the  West, 
whether  of  public  or  private  lands,  now  practically  rests 
upon  governmental  action.  Experience  has  shown  that 
the  individual  states  cannot  or  will  not  undertake  this 
work.  One  reason  is  that  many  of  the  projects  are 
inter.state,  or  involve  legal  questions  which  cannot  be 
readily  solved.  But  more  important  is  the  fact  that 
the  western  states  are  relatively  poor;  they  do  not  have 
the  necessary  funds  for  the  work;  nor  have  they  been 
able  to  develop  a  continuity  of  purpose  of  engineering 
organizations  such  that  the  people  have  suflicient  con- 
fidence to  tax  themselves  to  undeilake  great  projects 
within  the  state.  All  are  appealing  to  the  national 
government  to  utilize  its  resources  in  money  and  men 
made  capable  by  years  of  experience  in  successfully 
handling  these  large  problems,  not  solel.v  for  money- 
making  but  for  the  higher  ends  for  which  the  govern- 
ment exists,  for  stabilizing  the  government  and  its 
institutions  and  for  the  better  insuring  of  "life,  liberty 
and  the  pursuit  of  happiness." 


Southern  Pacific  Adopts  110-Lb.  Rails 

In  adopting  the  110-lb.  rail  .section  of  the  American 
Railway  Engineering  Association  the  Southern  Pacific 
Ry.  is  said  to  be  the  first  road  west  of  the  Mississippi 
River  to  adopt  a  rail  of  such  weight  as  its  standard. 
The  railway  has  ordered  50,000  tons  of  rails  of  this 
section  from  the  Tennessee  Coal,  Iron  &  Railroad  Co. 
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Traffic — A  Major  Engimering  Problem 

Two  Articles  on  the  Growing  Demand  on  the  Engineer  to  Solve 
the  Difficulties  of  Travel  on  Both  City  Street  and  Country  Road 


City  Traffic  Regulation 

By  E.  p.  Goodrich 

vice-president,  Technical  Advisory  Corporation,   New  York 

STREET  traffic  regulation  in  the  United  States 
practically  started  with  the  placing  of  policemen  on 
Broadway,  New  York  City,  about  twenty  years  ago 
largely  to  protect  pedestrians  against  the  near-criminal 
action  of  the  truckmen  who  used  the  roadway.  Besides 
reducing  profanity  and  protecting  pedestrians  against 
accident  it  was  soon  discovered  that  traffic  was  mate- 
rially expedited,  vehicle  accidents  reduced  and  money 
saved  to  vehicle  owners  thereby. 

At  first  there  was  opposition  to  the  extension  of  the 
police  power  when  directed  explicitly  toward  newly 
discovered  benefits  but  in  the  course  of  several  years 
the  public  saw  the  benefits  elsewhere  secured  through 
traffic  regulation  and  no  protest  was  made  or  has  since 
been  registered.  Thus  the  regulation  of  traffic  under 
the  police  power  has  grown  from  the  idea  of  crime  pre- 
vention so  as  to  include  accident  prevention  and  the 
expediting  of  travel.  The  introduction  of  these  two 
ideas  carried '  traffic  regulation  into  fields  distinctly 
within  the  province  of  the  engineer. 

Early  Manual  Control — At  first  regulation  was  purely 
manual  on  the  part  of  the  police  officer.  Even  in  some 
of  the  larger  cities  the  manual  method  is  exclusively 
used  today;  Cincinnati  may  be  cited  as  an  example. 
Inventive  ability  soon  saw  the  ease  of  applying 
mechanical  signaling  devices  to  the  problem  and  scores, 
if  not  hundreds,  of  patents  have  been  granted  in 
increasing  numbers  for  traffic-control  devices.  Natu- 
rally, the  earlier  devices  were  somewhat  crude.  In  one 
city  large  beach  umbrellas  were  supported  in  light 
standards  and  had  the  words  "Stop"  and  "Go"  painted 
at  the  proper  points  on  the  canvas.  The  traffic  officer 
stood  beneath  the  umbrella  and  turned  it  through 
angles  of  90  deg.  by  a  handle  attached  to  the  stick. 
Sometimes  he  had  to  step  out  from  under  his  protec- 
tion in  order  to  see  which  way  his  signs  were  pointing. 

Much  experimentation  has  been  made  by  various 
cities  with  different  devices,  a  traffic  survey  of  Cleve- 
land disclosing  four  different  types  along  Euclid  Ave. 
With  the  lapse  of  time  devices  have  been  becoming 
more  and  more  complicated,  primarily  with  the  objective 
of  extending  the  zone  of  control.  The  Fifth  Ave.  tower 
type  is  well  known  and  has  been  adopted  in  such  other 
cities  as  Detroit  and  Atlanta.  In  Atlanta  additional 
lights  suspended  over  the  street  intersections  have 
been  installed  for  several  blocks  in  each  direction  along 
the  streets  which  meet  at  the  central  tower.  All  the 
distant  lights  are  operated  simultaneously  from  the 
tower.  Throughout  the  central  business  district  in 
Los  Angeles  a  system  of  combined  semaphores  and 
lights  has  been  installed  upon  special  posts  directed 
at  each  curb  corner.  These  are  operated  from  a  central 
station  so  that  traffiic  is  controlled  throughout  a  con- 
siderable area. 

The  manual  system  has  the  advantage  over  mechan- 
ical  systems  thus  far  put   into   operation   that  traffic 


can  be  controlled  so  that  it  is  almost  continuously 
moving  in  all  directions  at  all  times,  whereas  the 
mechanical  system  introduces  alternate  stopping  and 
starting  at  frequent  intervals.  In  Springfield,  Mass.,  the 
traffic  officers  control  manually  as  many  as  750  vehicles 
per  hour  at  congested  intersections  more  satisfactorily 
than  is  the  case  in  some  other  communities  where  the 
mechanical  system  is  used  with  much  less  traffic. 

Field  for  Improvements — Considerable  improvements 
still  seem  possible  in  perfecting  the  mechanical  systems. 
These  will  call  for  expert  engineering  knowledge  on 
the  part  of  structural  engineers,  mechanical  engineers, 
electrical  engineers  and  illuminating  engineers.  In 
addition  to  securing  mechanical,  electrical,  structural 
and  luminary  improvements  it  is  believed  that  the  most 
fertile  field  of  possible  betterment  lies  in  a  radical 
change  of  the  method  of  control.  Instead  of  using  the 
"stop-and-start"  or  "block"  system  it  has  been  shown 
to  be  entirely  possible  to  effect  regulation  by  what  may 
be  designated  a  "platoon"  system.  Under  the  latter 
scheme  traffiic  would  move  in  platoons  or  companies 
from  end  to  end  of  a  thoroughfare  in  each  direction, 
such  movement  being  controlled  by  a  system  of  sema- 
phores operated  from  a  central  station  practically  on 
the  principle  of  the  well  known  railroad  block  signaling 
system.  Cross  traffic  at  principal  intersections  can  be 
handled  in  the  same  manner  and  so  interlocked  with 
that  on  the  first  mentioned  street  that  vehicles  once 
joining  a  company  need  never  stop  while  moving  in 
any  given  direction  along  any  thoroughfare  except 
under  emergency  conditions,  such  as  fires,  traffic  acci- 
dents or  similar  contingencies  in  connection  with  which 
the  traffic  officer  could  intervene  as  occasion  demanded. 

Reducing  Traffic  Accidents — In  the  field  of  accident 
prevention  there  is  opportunity  for  engineering  ability 
in  several  directions.  Automotive  engineers  can  still 
further  improve  the  accelerating  power  and  the  effi- 
ciency of  vehicl«  brakes  so  as  both  to  expedite  travel 
and  diminish  accident.  The  investigations  in  Cleveland 
made  with  reference  to  the  proportional  number  of 
accidents  during  daylight  and  night  hours  has  con- 
clusively demonstrating  that  the  illuminating  engineer 
has  a  great  opportunity  to  improve  street  lighting 
fixtures  and  efficiency,  especially  at  congested  points 
and  bad  intersections  so  that  accidents  will  be  mate- 
rially reduced. 

The  advent  of  the  "silent  policeman,"  especially  of 
the  flashing  light  type,  has  helped  in  this  direction. 
Large  mirrors,  redlighted  "mushrooms,"  unlighted  red 
glass  reflectors,  and  other  schemes  are  being  success- 
fully introduced  and  the  possibilities  of  improvement 
seem  almost  limitless.  Co-operating  with  che  illuminat- 
ing engineer  in  the  improvement  of  such  devices  as 
those  above  mentioned  the  highway  engineer  has 
enlarged  the  radius  at  curb  intersections,  improved 
sewer  inlet  designs,  bettered  the  tractive  efficiency  of 
pavements  without  sacrificing  pavement  smoothness, 
improved  grades  and  cross  sections  at  difficult  side  hill 
and  other  intersections  and  othei-wise  contributed  tj 
easing  traffic  movement. 
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Traffic  Economics — The  subject  of  economics  is  com- 
ing more  and  more  to  the  front  in  highway  and  pave- 
ment design  and  has  been  found  to  be  one  of  the 
important  elements  in  traffic  regulation.  The  creation 
of  "one-way"  streets,  the  segregation  of  different  kinds 
of  traffic  on  parallel  thoroughfares,  the  detouring  of 
through  traffic  to  avoid  delays  at  congested  points  are 
all  based  primarily  upon  economic  motives.  Their 
study  and  further  analysis  is  eminently  an  engineering 
problem.  Traffic  tallies,  estimates  of  time  lost  through 
delays  and  a  comparison  of  the  enhancement  in  value 
of  real  estate,  all  compared  with  estimated  costs  of 
construction,  showed  that  the  introduction  of  a  diagonal 
street  in  Newark,  N.  J.  would  pay  for  itself  within  a 
period  of  five  years.  A  proposed  cut-off  street  in 
Philadelphia  would  save  certain  through  travel  a  dis- 
tance of  seven  miles.  The  City  of  Worcester,  Mass., 
was  estimated  to  be  losing  $6,300  per  day  through 
delays,  due  to  traffic  congestion,  which  would  largely 
be  reduced  by  the  creation  of  a  diagonal  thoroughfare, 
the  estimated  cost  of  which,  including  the  taking  of 
real  estate,  would  be  much  less  than  the  capitalized 
value  of  the  daily  community  loss. 

Whether  to  widen  a  main  downtown  congested  thor- 
oughfare by  the  setting  back  of  expensive  building 
fronts,  by  the  arcading  of  sidewalks  within  the  first 
floors  of  buildings  or  the  relieving  of  the  congestion 
by  the  creation  of  parallel  thoroughfares  through  the 
less  valuable  centers  of  blocks  is  an  economic  problem 
constantly  confronting  city  planning  engineers — and 
one  which  should  be  answered  along  the  lines  indicated 
only  after  exhausting  the  possibilities  of  effecting  con- 
gestion relief  by  increased  stringe:.cy  of  traffic  control, 
if  the  best  economics  of  the  problem  are  to  be  con- 
sidered.   

Highway  Traffic  Engineering 

By  Howard  H.  Parsons 

Traffic  Engineer  for  Erie  County,  N.  T. 

PRODUCTION  of  motor  vehicles,  increasing  from 
over  a  million  cars  in  1916  to  two  and  one-half  mil- 
lion in  1922,  has  resulted  in  a  correspondingly  large 
number  of  accidents  on  highways  to  persons  and  prop- 
erty. Law  enforcement  alone  will  not  decrease  the 
number  of  accidents,  nor  the  damage  done.  The 
problem  requires,  first,  adequate  traffic  planning,  and, 
second,  proper  enforcement  and  regulation  according 
to  the  plan  as  advised. 

Traffic  engineering  is  simply  the  application  of  those 
fundamental  principles  of  engineering  to  traffic  which 
bring  organization  and  efficient  movement  out  of  dis- 
order. Traflic  engineering,  by  a  study  of  each  specific 
problem,  reduces  accidents  and  damages,  and  tends  to 
result  in  an  even  flow  of  traffic  on  roads  designed  espe- 
cially to  meet  the  required  tonnage.  Careful  investiga- 
tion of  traffic  in  the  past  has  shown  that  75  per  cent 
of  general  accidents  is  due  to  causes  which  invite  acci- 
dents, and  that  90  per  cent  of  the  damage  done  to 
highways  is  through  overloading  of  trucks  on  highways 
not  constructed  heavily  enough  to  carrj'  such  traffic. 
By  taking  a  traffic  census  on  the  various  roads  and 
by  careful  computations  will  be  found  the  cost  per  ton 
mile.  In  the  future,  types  of  roads  can  be  selected  to 
carry  best  the  kind  of  traffic  permitted.  The  selection 
of  the  type  and  the  width  of  any  given  new  highway 
to  be  built  should  be  based  upon  trained  observations 
of  traffic  with  reference  to  the  number  of  cars  and  the 


tonnage.  Where  it  is  seen  that  the  traffic  is  too  con- 
gested and  the  road  can  be  widened  and  improved, 
then  the  traffic  engineer's  recommendations  are  of 
great  value.  Should  there  be  a  parallel  road,  the  traffic 
can  be  segi-egated  by  proper  notice  and  routing.  This, 
too,  is  a  problem  for  the  traffic  engineer. 

Highways  should  be  properly  sign-posted.  The 
carelessness  of  the  general  motorist  lies  in  not  expecting 
or  looking  for  obstructions,  stub  ends  of  roads,  bad 
turns,  steep  grades,  intersecting  roads,  railway  cross- 
ings, etc.  If  all  of  these  are  properly  and  adequately 
posted,  the  element  of  accident  is  lessened. 

The  promiscuous  lighting  of  highways  by  town  and 
village  boards  should  also  be  regulated.  The  height 
of  lights  above  the  road,  as  well  as  the  character  and 
power  of  lights  should  be  uniform.  As  it  is  now,  the 
lights  are  being  placed  too  low  and  at  points  where, 
due  to  the  shadows  cast,  driving  is  hindered  instead 
of  benefited. 

Another  subject  is  the  regulation  of  speed.  Our 
state  law  limits  the  rate  of  speed  in  incorporated 
villages  to  15  miles  per  hour,  and  on  all  other  highways 
outside  of  villages  to  30  miles  per  hour.  If  traffic  is 
to  be  expedited,  more  intelligent  speed  regulations  must 
be  devised. 

Law  enforcement  alone  cannot  regulate  all  of  thp 
traffic  evils.  There  must  be  whole-hearted  co-operation 
by  all  highway  users.  In  1921,  there  was  approximately 
2,000,000  traffic  accidents,  with  about  43  per  cent  of 
the  accidents  occurring  at  night,  so  one  readily  sees 
that  24-hours-a-day  traffic  protection  and  regulation  is 
necessary. 

The  Traffic  Census— On  Nov.  21,  1922,  a  24-hour-day 
traffic  census  was  taken  in  the  Village  of  Lenmore,  N.  Y. 
During  the  24  hours,  a  total  of  5,989  vehicles  passed  the 
checking  point.  Of  these,  1,225  were  trucks,  or  about  21 
per  cent  of  the  total  vehicular  traffic,  and  only  2  per  cent 
horse-drawn  traffic.  The  total  tonnage  of  vehicles,  com- 
puted by  taking  the  average  weights  of  the  different 
classes,  was  found  to  be  8,600,  or  approximately  3,000,000 
tons  per  year.  Then,  a  computation  of  the  cost  per  100- 
ton-miles,  based  upon  the  original  cost  of  the  I'oad  as  5 
per  cent  bonds  carried  over  a  period  of  20  years  and 
the  average  yearly  cost  of  maintenance,  gives  a  cost 
of  16.2  cents  per  100  ton-miles.  Traffic  censuses  such 
as  this  taken  on  the  several  different  through-routes 
will  eventually  show  what  the  correct  type  of  construc- 
tion and  the  proper  width  of  a  new  highway  must  be, 
as  well  as  the  amount  of  money  which  it  is  justifiable 
to  spend. 

The  life  of  a  $2,000  car  is  about  100.000  miles,  or 
2c.  per  mile,  on  good  roads;  80,000  miles,  or  2.5c.  per 
mile,  on  fair  roads;  and  3c.  per  mile  on  poor  roads. 
Then,  taking  2  to  3c.  as  a  vehicle  mile  expenditure, 
2,000  vehicles  per  day  would  justify  an  annual  ex- 
penditure of  from  $15,000  to  $20,000  per  mile.  How- 
ever, the  true  estimate  of  the  expenditure  can  be  more 
accurately  computed  on  the  traffic  census  basis  where 
the  tonnage  is  considered. 

The  above  are  just  a  few  of  the  various  branches 
of  the  main  subject  of  traffic  engineering,  and  as  the 
advancing  motor  traffic  brings  out  new  industries  and 
new  ideas  in  transportation,,  so  will  traffic  engineering 
bring  into  play  its  usefulness  to  assist  in  the  overcom- 
ing of  the  difficulties  which  will  naturally  arise  with  this 
certain  advancement. 
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A  Resume  of  Criticisms  of  the 
Joint  Committee  Report 

Abstract  of  the  High  Points  in  the  Discussion  of 

Concrete  Specifications  Being  Prepared 

for  Final  Submission 

The  Progress  Report  of  the  Joint  Committee 
on  Standard  Specifications  for  Concrete  and 
Reinforced  Concrete  was  presented  to  the  con- 
stituent societies  in  June,  1921,  in  the  form  of  a 
tentative  specification  for  concrete  and  rein- 
forced concrete.  The  structures  covered  in  the 
specification  included  all  types  of  buildings  and 
retaining  ivalls.  Since  the  appearance  of  this 
Progress  Report,  considerable  discussion  has 
taken  place  in  the  societies  represented  on  the 
Joint  Committeie,  and  among  engineers  and  con- 
tractors generally.  The  nature  of  the  discussion 
and  the  points  most  prominently  considered  re- 
flect, to  a  considerable  degree,  those  elements  in 
reinf  or  cad-concrete  construction  which  are  re- 
ceiving deepest  consideration  at  the  present  time 
by  thoughtful  engineers  acquainted  with  stand- 
ard practice  and  the  results  of  recent  experi- 
me(ntation.  It  is  the  purpose  of  the  present 
article,  by  an  engineer  who  has  had  an  opportu- 
nity to  study  most  of  the  discussions,  briefly  to 
summarize  the  main  issues  under  discussion  de- 
veloped through  the  issuance  of  the  Progress 
Report  of  the  Joint  Committee. 

PERHAfS  no  feature  of  the  Joint  Committee  report 
received  greater  attention  than  the  proposed  clauses 
covering  the  proportioning  of  concrete  mixtures.  Three 
alternate  methods  of  specifying  the  quality  of  concrete 
were  offered,  any  one  of  which  was  to  be  selected  at  the 
discretion  of  the  engineer  who  was  making  use  of  this 
specification.  One  of  these  methods  proposes  specifica- 
tion of  concrete  by  the  strength  to  be  attained  in  a 
given  period  of  time.  A  second  method  calls  for  pre- 
determination of  the  strength  of  the  concrete  by  tests 
of  various  mixtures  of  the  materials  to  be  used  in  the 
work,  and  based  upon  these  tests,  to  specify  the  con- 
crete for  the  work  by  the  proportions  shown  by  the 
preliminary  test  to  be  most  satisfactory.  The  third 
method  is  the  one  now  generally  in  use,  in  which  the 
proportions  of  the  ingredients  entering  into  the  con- 
crete are  arbitrarily  fixed. 

The  discussion  centering  around  the  possible  use  of 
the  first  of  these  three  methods,  namely,  the  specifica- 
tion of  concrete  on  the  basis  of  resulting  strength, 
irrespective  of  how  this  strength  is  acquired  by  the 
builder,  has  been  both  stormy  and  voluminous.  It  is 
contended  by  many  that  considerable  improvement  in 
the  quality  of  concrete  work  can  be  obtained  through 
exercising  a  more  vigorous  control  over  the  proportion- 
ing and  mixing  of  the  concrete  than  at  present  obtains 
on  average  work.  It  is  thought  by  many  that  such 
a  clause  in  a  specification  would  make  it  difficult  for 
those  contractors  to  obtain  concrete  work  of  conse- 
quence, who  were  not  properly  versed  in  the  art,  or 
who  did  not  give  proper  thought  and  study  toward 
obtaining  satisfactory  work. 

It  is  pointed  out  by  many  engineers  and  contractors 
that  the  manner  in  which  the  concrete-  to  be  obtained 
is  specified  involves  the  respective  duties  of  the  engi- 
neer, on  the  one  hand,  and  the  builder,  on  the  other. 


toward  obtaining  a  desired  quality  of  concrete  in  the 
finished  structure.  Some  say  it  is  the  duty  of  the 
engineer  to  make  tests  from  the  materials  which  the 
contractor  has  to  use  on  the  work,  and  from  these 
tests,  to  determine  the  proportions  which  he  will  put 
into  the  specifications  by  which  the  builder  is  to  carry 
on  his  work.  Others  hold  that  the  builder  is  undertak- 
ing to  erect  a  structure,  and  that  it  is  his  responsibility, 
rather  than  that  of  the  engineer,  that  the  concrete 
which  the  builder  puts  into  his  structure  be  of  a  quality 
of  a  specified  standard.  It  is  agreed  by  many,  holding 
either  of  these  views,  that  there  is  room  for  consider- 
able advancement  in  the  study  of  the  art,  so  far  as 
proportioning  and  control  are  concerned,  and  that  any 
clause  which  will  require  greater  study  and  more  care- 
ful performance  of  this  phase  of  the  work,  is  unques- 
tionably a  progressive  step. 

There  is  a  feeling  among  some  engineers  and  build- 
ers that  the  proposed  clause  to  specify  concrete  by 
resulting  strength,  is  logical  and  possible,  and  will 
ultimately  be  the  prevailing  form  of  specification,  but 
that  there  still  remains  considerable  study  and  ex- 
perimentation, chiefly  on  the  part  of  contractors,  before 
this  method  can  come  into  universal  use  without  undue 
pressure  on  any  of  the  parties  to  the  work.  In  the 
meantime,  it  is  obvious  to  these  men  that  great  interest 
has  been  aroused  among  engineers  and  builders,  and  a 
very  great  deal  of  study  is  now  being  given  by  builders 
and  engineers  to  work  out  satisfactorily  field  methods 
and  practical  control  features  to  obtain  desired  results 
with  a  fair  certainty  of  ability  to  predetermine  these 
results. 

It  is  recognized  that  in  many  portions  of  the  country 
the  proportions  usually  considered, to  produce  2,000  lb. 
concrete  in  28  days  produces  really  1,400  lb.  or  1,500  lb. 
concrete.  Ultimately  the  strength  advances  to  2,000  lb. 
or  better.  Consideration  must  therefore  be  given  to 
the  selection  of  the  strength  to  be  attained  in  the 
required  time. 

Test  Requirements— li  has  been  proposed  that  in  the 
event  the  required  strength  of  concrete  is  not  obtained 
in  the  construction,  further  tests  on  the  completed 
structure  are  to  be  made  at  proper  intervals,  and,  if 
necessary,  special  means  of  curing  resorted  to,  to  bring 
the  structure  up  to  the  desired  sti-ength. 

Several  schemes  have  been  discussed  for  conducting 
field  control  tests  during  construction.  The  slump  test 
is  suggested  for  controlling  moisture  content  or  con- 
sistency. Cylinders  made  at  the  same  time  from  con- 
crete about  to  enter  the  forms,  form  the  basis  of 
strength  control.  It  is  suggested  that  half  of  these 
cylinders  be  stored  alongside  the  point  in  the  structure 
where  sampling  took  place,  and  the  remaining  specimens 
be  stored  under  laboratory  conditions  of  temperature 
and  moisture.  Tests  of  these  cylindevs  would  be  made 
periodically  from  both  lots. 

It  is  believed  by  many  that  the  variation  amon:^ 
cylinders  of  the  same  age  and  make-up  is  so  great  as  to 
prevent  a  sufficiently  accurate  judgment  of  the  average 
strength  being  obtained  without  a  large  number  of 
specimens  being  tested.  To  make  workable  such  a 
scheme  of  tests,  it  would  necessitate,  it  is  claimed,  a 
tolerance  or  permissible  variation  below  the  required 
specified  strength,  within  which  some  given  percentage 
of  the  cylinders  tested  would  be  permitted  to  fall. 

It  is  recognized  that  in  many  cases  the  duration  of 
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the  concreting  operation  is  short,  and  hence  the  results 
of  field  tests  would  not,  in  some  instances,  be  of  use 
in  fui'ther  adjustment  of  the  proportions.  In  such  in- 
stances it  would  necessitate  accurate  knowledge  on  the 
part  of  the  builder,  prior  to  construction,  of  the  mate- 
rials from  which  his  concrete  is  made. 

Comparison  With  Building  Codes — Another  subject 
which  has  been  given  wide  consideration  is  the  cost  of 
structures  designed  under  the  proposed  design  regula- 
tions of  the  Joint  Committee  specification,  as  compared 
with  practice  permitted  by  various  city  building  codes. 

Building  codes,  unfortunately,  are  not  the  direct 
result  of  test  data,  as  interpreted  by  a  committee 
having  wide  representation,  but  are  the  results  of  in- 
terpretations by  as  many  groups  as  there  are  building 
codes.  Furthermore,  these  codes  are  the  result  of  work 
done  at  different  times  and  hence  based  on  varying 
amounts  of  available  research  data.  The  Joint  Commit- 
tee proposals,  as  to  design,  are  based  upon  more  recent 
data  than  are  any  of  the  building  codes,  and  yet  they 
too  are  arrived  at  independently  without  directly  fol- 
lowing any  of  the  existing  building  codes. 

The  result  of  such  procedure  is  that  the  Joint  Com- 
mittee's proposed  specifications  for  design  coincide  in 
some  'nstances  with  certain  building  codes,  and  in  other 
insta) ;  "<,  vary  considerably  therefrom  in  one  direction 
or  the  0'  ner. 

It  has  been  pointed  out  repeatedly  that  the  require- 
ments of  the  Joint  Committee  would  increase  the  cost 
of  a  reinforced-concrete  building,  of  typical  form,  by 
something  like  5  per  cent  over  the  cost  of  the  same 
building  constructed  under  the  New  York  Building 
Code.  In  the  one'  instance  of  columns  alone,  some 
critics  have  pointed  out  that  the  Joint  Committee  re- 
quirement increases  the  cost  of  the  columns  something 
like  30  per  cent.  Other  engineers,  from  other  parts  of 
the  country,  call  attention  to  the  fact  that  this  is  per- 
haps not  so  important  as  it  may  seem  because  building 
2odes  of  other  cities  can  be  shown  to  require  a  more 
expensive  building  than  the  Joint  Committee  require- 
ment would  produce.  It  is  even  pointed  out  that  in 
some  cases,  the  Joint  Committee  has  been  more  liberal 
in  column  design  than  the  building  code  for  that  par- 
ticular city. 

Thoughtful  engineers  see  in  this  discussion  a  more 
important  element  than  that  of  the  commercial  view- 
point. They  realize  that  because  one  city  permits  a 
liberal  design  of  column,  and  experience  to  date  in  that 


city  does  not  disclose  any  failures  traceable  to  this 
source,  considerable  weight  should  be  given  to  the 
success  of  such  liberality.  On  the  other  hand,  they  are 
not  inclined  to  place  entire  reliance  upon  such  seeming 
success  when  column  safety  factors  are  undetermined, 
and  existing  tests  do  not  support  such  liberal  design. 

Waterproofing  —  The  Joint  Committee  undertakes 
recommendation  of  waterproofing  for  concrete  struc- 
tures. Among  the  clauses  on  this  phase  of  the  work 
is  a  provision  that  integral  compounds  shall  not  be 
used.  At  the  present  time,  integral  waterproofing  com- 
pounds are  used  by  many  engineers  and  builders.  Few 
subjects  in  concrete  construction  are  held  in  such  vari- 
ance of  view  as  is  the  effectiveness  of  waterproofing 
by  the  integral  method. 

Some  engineers  inquire  whether  a  distinction  is  made 
between  inert  admixtures  to  the  concrete,  and  those 
compounds  which  are  held  to  react  with  the  lime  in  the 
cement  to  produce  a  water  repellant  coating  of  the  par- 
ticles or  a  sealing  of  the  pores  in  the  mass.  Some 
engineers  prefer  to  invest  the  equivalent  amount  of 
money  that  might  thus  be  expended  in  additional 
cement,  and  still  others  hold  that  unless  the  water- 
proofing treatment  will  waterproof  cracks  subsequently 
formed  in  the  structure,  as  well  as  the  mass  itself, 
there  is  little  cause  for  its  use.  The  discussion  brings 
out  the  general  admission  that  too  few  engineers  under- 
stand waterproofing  compounds  and  their  effectiveness. 

Expansion  Joints — The  Joint  Committee  recommends 
the  placing  of  expansion  joints  in  buildings  every  200 
ft.,  where  the  length  exceeds  twice  the  width.  Many 
engineers  call  attention  to  a  great  number  of  buildings 
of  much  greater  length  performing  satisfactory  service 
without  any  expansion  joints.  Some  engineers  have 
the  erroneous  theory  that  additional  reinforcement  will 
resist  the  tendency  of  the  concrete  to  expand  or  contract 
through  temperature  change.  Many  engineers  suggest 
300  ft.,  others  400  ft.,  as  the  proper  maximum  spacing 
of  expansion  joints  in  buildings.  The  lack  of  thorough 
evidence,  and  the  variety  of  personal  opinions  point  to 
the  need  for  study  of  this  important  subject. 

In  summing  up  the  discussion  arisihg  from  the  prog- 
ress report  of  the  Joint  Committee,  it  is  evident  that 
interest  has  been  aroused  along  lines  of  interpreting 
into  practical  building  methods  the  results  of  experi- 
mentation. Out  of  it  must  come  more  extended  knowl- 
edge of  the  uses  of  concrete,  and,  in  general,  consider- 
able progress  in  the  development  of  the  art. 


Status  of  the  Government  Concrete  Ships 

THE  concrete  ships  built  by  the  United  States  Ship- 
ping board  during  the  war  are  not  now  in  service, 
with  the  possible  exception  of  one  which  has  been  sold  to 


private  parties.  Two  of  the  ships  were  lost  at  sea ;  the 
others  are  tied  up  at  piers.  The  present  status  of  the 
ships  is  given  in  the  accompanying  table  from  the 
Shipping  Board. 


CONCRETE  VESSEL.S  CONSTRUCTED  FOR  UNITED  STATES  SHIPPING  BOARD  EMERGENCY  FLEET  CORPORATION— NOV.  4,  1922 


BuiMor 


Dntpof 
Delivery 


Atkntus 

3.000 

Cap<!  Fenr 

3,078 

CarRO 

Piiyamarca 

6,313 

Tank.T 

Oinsmore 

7,500 

Tanker 

Latham 

7.500 

Moffitt 

7,500 

Tanlier 

Palo  Mta 

6.171 

Tanker 

Poralltt 

6,171 

Tanker 

P.naa 

3,500 

Carno 

San  Pasqualo 

6,298 

Tanker 

Rnpons 
Selma 

3,000 

Cargo 

7.500 

Tanker 

Libcrtv  S  B.  Co.  (Ga.) 
Liberty  S.  I!.  Co.  <.\.  C.) 
Paeific  Marine  Constr.  Co. 
A.  Bentlev  &  Sons 
Fre<l  T.  Lev  &  Co. 
A.  Bentlev  &  Sons 
.'Jan  FraneinooS.  B  Co. 
San  Franei"eo  8.  B.  Co. 
Fougner  C.,  S.  B.  Co. 

Pacific  Marine  &  Conslr.  Cf> 

Liberty  S.  B.  Co.  (N.  C.) 
Fi-ed  T.  Ix>y  &  Co. 


11-11-19  Made  6  coastwise  \'nvage8.      Now  tied  up  at  Claremont. 

1 1-19-19  Made  one  vovaae  to  West  Indies  and  W.  C.  S.  A.   Sunk  10-29-20. 

9-17-20  Made  7  vovaees  Gulf  Mexican  Trade     Now  lied  up  Mobile. 

I-3I-2I  Never  made  a  vovape      Now  tied  up  Mobile. 

5-IR-20  Made  2  voyages  in  Gulf  Mexican  Trade     Now  tied  up  Mobile. 

3- 1 5-21  Never  niaffe  a  voyaue.    Now  tied  up  Mobile. 

9-18-20  Never  made  a  voyaire.    Now  tied  up  .San  Francisco. 

1-3I-2I  Never  made  a  voyage.     Now  tfrd  up  Alameda, 

10-23-19  Mode  3  coastwise  voyages.     Grounded  off  Chilly  Ledge,  Me. 

Total  loss. 
10-18-20  Made  5  voyages  Gulf  &  South-Pocifie  Mexican  7>odE.     Now  tied 

up  New  Orleans. 

1-14-20  Made  5  coastwise  voyogee.   Now  tied  up  Claremont. 

5-  6-20  Made  one  voyage  Gulf  Mexican  IVade.   Sold  by  Insurance  Div, 

3- (4-22. 
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Program  for  Annual  Meeting 
of  Am.  Soc.  C.  E.  Announced 

Engineering    Education,    Research    and 

City    I'lannins    Will    Be 

Chief  Topics 

The  seventieth  annual  meetinfj  of  the 
American  Society  of  Civil  Enprineers 
will  be  held  in  the  Engineering  So- 
cieties Building,  New  York  City,  Jan. 
■»7-19.  Discussions  on  the  opening  day 
will  be  devoted  to  engineering  educa- 
tion. An  excursion  will  occupy  the 
second  day.  A  series  of  talks  on  city 
planning  will  be  heard  on  Jan.  19. 
Prior  to  the  opening  of  the  engineering 
discussions  honorary  memberships  will 
be  bestowed  and  the  various  society 
medals  and  prizes  awarded. 

On  the  morning  of  Jan.  17  the  an- 
nual meeting  will  be  called  to  order  by 
the  president  of  the  society,  John  R. 
Freeman.  Transaction  of  business  and 
reports  of  committees  will  then  follow. 
Honorary  membership  will  be  conferred 
on  Leon  Jean  Chagnaud,  Paris;  Sir 
Maurice  Fitzmaurice,  London;  Clemens 
Herschel,  past-president  of  the  Ameri- 
can Society  of  Civil  Engineers;  John 
Frank  Stevehs,  New  York;  and  William 
Cawthorne  Unwin,  London.  The  fol- 
lowing awards  of  medals  and  prizes 
will  be  made:  The  Norman  medal  to 
Charles  H.  Paul,  for  his  paper  on 
"Core  Studies  in  the  Hydraulic-Fill 
Dams  of  the  Miami  Conservancy  Dis^ 
trict;"  the  J.  James  R.  Croes  medal  to 
William  Cain  of  Chapel  Hill,  N.  C,  for 
his  paper  on  "The  Circular  Arch  Under 
Normal  Loads;"  the  Thomas  Fitch 
Rowland  prize  to  Gustav  Lindenthal, 
consulting  engineer,  New  York  City, 
for  his  paper  on  "The  Continuous 
Truss  Bridge  Over  the  Ohio  River  at 
Seiotoville,  Ohio,  of  the  Chesapeake  & 
Ohio  Northern  Ry;"  and  the  James 
Laurie  prize  to  Arthur  T.  Safford  and 
Edward  P.  Hamilton  for  their  paper  on 
"The  American  Mixed-Flow  Turbine 
and  Its  Setting." 

■  During  the  afternoon  session  in 
which  special  attention  will  be  given 
engineering  education,  the  society  will 
have  a  joint  meeting  with  the  Society 
for  the  Promotion  of  Engineering  Ed- 
ucation. Charles  F.  Scott,  president  of 
the  latter  society;  and  William  G. 
Raymond,  dean  of  the  College  of 
Applied  Science  of  the  University 
of  Iowa,  will  be  the  principal  speak- 
ers. Discussions  will  follow.  During 
the  afternoon  other  phases  of  engi- 
neering education  will  be  taken  up  by 
Magnus  W.  Alexander,  consulting  engi- 
neer of  the  General  Electric  Co.,  and 
managing  director  of  the  National  In- 
dustrial Conference  Board,  and  by 
John  L.  Harrington,  consulting  engi- 
neer of  Kansas  City  and  president  of 
the  American  Society  of  Mechanical 
Engineers.  On  Thursday  evening, 
Jan.  18.  the  smoker  will  be  held,  pre- 
ceded by  an  address  on  "Transporta- 
tipn  Keyed  To  Production,"  by  Julius 
H.  Barnes,  president  of  the  U.  S. 
Chamber  of  Commerce.    & 

Engineering  research  will  be  the 
subject  of  the  meeting  on  Friday  morn- 
ing, Jan.  19.  Arthur  N.  Talbot,  pa.st- 
president  of  the  .-American  Society  of 
Civil  Engineer."!;  Alfred  D.  Flinn",  di- 
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Railroad  Bridge  Across  Newark 
Bay  Finally  Authorized 

Secretary  of  War  Weeks,  on  Dec.  30, 
gave  final  approval  of  the  plans  of  the 
Central  Railroad  of  New  Jersey  for  a 
bridge  across  the  lower  end  of  Newark 
Bay  to  replace  the  present  trestle  and 
drawbridge.  This  marks  the  end  of  a 
long  and  determined  effort  of  the  City 
of  Newark  to  prevent  the  construction 
of  the  bridge  permit  for  which  was  first 
given  some  years  ago.  The  city  con- 
tended that  the  bridge,  in  spite  of  a 
wide  lift  span  across  the  channel,  would 
form  an  obstruction  to  the  marine 
traffic  seeking  the  port  of  Newark,  and 
an  effort  was  made  to  force  the  railway 
either  to  tunnel  the  bay,  at  expense 
many  times  that  of  the  bridge,  or  to 
divert  its  main  line  above  the  the  city's 
main  port.  Secretary  Weeks'  approval 
letter  says  that  the  railroad  plans  pro- 
vide, in  the  way  of  drawbridges,  ample 
openings  for  navigation,  particularly 
as  the  channel  to  Newark  is  other- 
wise far  from  perfect. 

Presumably,  work  on  the  bridge  will 
be  started  immediately.  Its  cost  is  es- 
timated at  $9,000,000. 


More  Power  at  St.  Paul 

Plans  have  been  announced  by  the 
Northern  State  Power  Co.  in  St.  Paul, 
Minn.,  that  that  company  is  about  to 
start  a  ten-year  construction  program 
involving  the  expenditure  of  $80,000,000 
for  steam  electric  and  hydro-electric 
power  in  northern  Minnesota.  The 
first  unit  is  a  new  steam  plant  on  the 
banks  of  the  Mississippi  at  St.  Paul,  to 
which  it  is.  intended  to  bring  the  coal 
by  barges  up  the  Mississippi.  The 
second  unit  is  a  hydro  plant  on  the  St. 
Croix  River  near  St.  Paul  and  will  not 
be  built  until  next  year. 


rector  of  the  Engineering  Foundation, 
and  chairman  of  the  division  of  engi- 
neering of  the  National  Research  Coun- 
cil; George  K.  Burgess,  chief  of  tYce 
division  of  metallurgy  of  the  U.  S. 
Bureau  of  Standards;  and  Otto  B. 
Blackwell  of  the  American  Telephone 
&  Telegraph  Co.,  will  be  the  chief 
speakers.  During  the  afternoon  of 
Jan.  19  at  the  session  on  city  planning 
Nelson  P.  Lewis,  consulting  engineer. 
New  York  City;  Linn  White,  chief  en- 
gineer of  the  Chicago  South  Park  Com- 
mission; Morris  Knowles,  chairman  of 
the  Pittsburgh  City  Planning  Commis- 
sion and  head  of  the  engineering  firm 
which  bears  his  name;  and  George  H. 
Norton,  city  engineer  of  Buffalo,  N.  Y., 
will  pre.sent  the  chief  discussions. 

The  president  and  honorary  mem- 
bers' reception  will  be  given  the 
evening  of  Jan.  17  at  Delmonico's. 
The  reception  will  be  followed  by  a 
dinner  dance. 

Through  the  courtesy  of  the  Bethle- 
hem Steel  Co.,  Lehigh  University, 
Rodgers  and  Hagerty,  Inc.,  contrac- 
tors, and  of  the  Chamber  of  Commerce 
of  Bethlehem,  Pa.,  the  society  will 
make  a  visit  to  that  citv  on  Jan.  18,  to 
Hispect  the  Hill-to-Hill  bridge  and  the 
Bethlehem  Steel  Co.  plant. 


Seven  Indicted  for  Fraud  in 
War  Camp  Contracts 

Federal  Grand  Jury  Charges  50  Overt 

Acts   Against   Former    Members 

of  Emergency  Construction 

Committee 

Seven  former  members  of  the  Emer- 
gency Construction  Committee  of  the 
Council  of  National  Defense  have  been 
indicted  by  a  federal  grand  jury  in 
Washington  charging  defendants  with 
fraud  in  connection  with  contracts  for 
the  erection  of  cantonments,  port  ter- 
minals, warehouses  and  fortifications 
during  the  war.    Those  indicted  are: 

Benedict  H.  Crowell,  former  Assist- 
ant Secretary  of  War  and  President  of 
the  construction  firm  of  Crowell-Lun- 
dorff- Little  Co. 

William  A.  Starrett  of  New  York, 
architect  and  engineer,  member  of  the 
firm  of  Starrett  &  Van  Vleck. 

Clemens  W.  Lundorff  of  Cleveland, 
vice-president  and  general  manager  of 
the  Crowell-Lundorff-Little  Co. 

Clair  Foster,  formerly  associated 
with  the  George  A.  Fuller  Co.,  New 
York  City,  and  the  Thompson-Starrett 
Co.,  New  York  City,  and  during  the 
war  a  major  in  the  Engineer  Corps. 

Morton  C.  Tuttle,  general  manager 
of  the  Aberthaw  Construction  Co.,  Bos- 
ton. 

James  A.  Mears,  of  Boston,  formerly 
with  Fred  T.  Ley  &  Co. 

John  H.  McGibbons  of  Baltimore, 
representative  of  a  bonding  company. 

The  indictment,  which  is  the  first  to 
result  from  alleged  fraud  growing  out 
of  the  cost-plus  system  of  contracts, 
does  not  detail  various  and  specific  acts 
of  the  defendants.  However,  defend- 
ants are  charged  with  conspiring  to 
defraud  the  government  by  unlawfully 
delaying  and  hindering  the  administra- 
tion of  the  laws  and  policies  and  pro- 
curing, to  be  paid  to  contractors  for 
building  army  cantonments,  sums  of 
money  in  excess  of  what  was  reason- 
ably earned  and  due  under  the  con- 
tracts. 

The  indictment  further  recites  that 
the  defendants  "conceived  the  fraudu- 
lent scheme  and  plan  of  getting  control, 
for  their  own  gain,  profit  and  benefit, 
and  for  the  gain,  profit  and  benefit  of 
their  past  and  future  clients  and  em- 
ployers and  their  friends,  pf  the  admin- 
istration of  the  immense  emergency 
construction  program  of  the  United 
States  during  the  war,  including  the 
determination  of  the  policy  to  be  fol- 
lowed, the  form  of  contract,  grossly, 
unconscionably  and  fraudulently  favor- 
able to  the  contractors,  and  in  a  like 
manner  and  to  the  same  extent  unfavor- 
able to  the  United  Slates." 


Belgium  Present  Stanford  "U" 
With  Hoover  Statue 

Through  an  official  representative 
Belgium  has  dedicated  at  Stanford 
University,  Palo  Alto,  Calif.,  a  bronze 
statue  in  recognition  of  the  services 
rendered  to  that  country  during  the 
World  War  by  Secretarv'  Hoover,  who 
is  a  graduate  of  the  California  insti- 
tution. 
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Dust  Explosion  Damages  C.P.R. 
Grain  Elevator 

The  Canadian  Pacific  Railway's  con- 
crete grain  elevator  in  West  St.  John, 
N.  B.,  was  badly  damaged  Dec.  20  by 
spontaneous  combustion  of  grain  dust. 
The  explosion  occurred  on  the  bin  floor 
which  is  situated  at  the  top  of  the  con- 
crete walls.  Above  the  concrete  walls 
the  sheathing  was  shattered.  Soi  le  of 
the  conveying  tubes  were  also  badly 
damaged  but  the  machines  did  not  ap- 
pear to  have  suffered  to  any  extent. 
Following  the  explosion  fire  broke  out 
in  three  or  four  of  the  bins  where 
thousands  of  bushels  of  grain  were 
stored.  This,  however,  was  easily  ex- 
tinguished. 

The  elevator  is  of  a  1,000,000-bu.  ca- 
pacity and  was  practically  full  at  the 
time  of  the  explosion. 


Drainage  Contractors  Approve 
Standard  Specifications 

At  the  annual  meeting  of  the  Levee 
&  Drainage  Contractors  Association, 
held  in  Chicago  on  Dec.  28,  it  was 
voted  to  appoint  a  committee  to  co- 
operate with  a  committee  of  the  Na- 
tional Drainage  Congress  in  a  final  re- 
vision of  standard  specifications  for 
excavation  work.  This  joint  committee 
will  select  an  attorney  to  pass  upon  the 
legal  features  of  the  specifications  as 
already  adopted  by  the  Association.  A 
special  feature  of  these  specifications 
is  an  arbitration  clause  which  is  ex- 
pected to  avoid  much  litigation  over 
disputes  arising  during  construction. 

The  address  of  .the  president,  R.  H. 
McWilliams,  dealt  with  the  proposed 
amendment  of  laws  in  Alabama  and  a 
constitutional  amendment  in  Louisiana 
to  facilitate  drainage  development  and 
the  marketing  of  securities  of  drainage 
districts.  Another  matter  considered 
briefly  was  the  securing  of  lower  rates 
for  contractors'  second-hand  equipment 
when  shipped  from  one  job  to  another. 
This  fjuestion  is  being  taken  up  with 
the  Interstate  Commerce  Commission. 
Ofiicers  were  re-elected  as  follows: 
President,  R.  H.  .  McWilliams  of  the 
McWilliams  Dredging  Co..  Memphis, 
Tenn.;  secretary,  C.  S.  Gannon,  Ar- 
cade Building,  St.  Louis,  Mo. 


Cornell  Engineers  to  Hold 
Annual  Reunion 

The  seventeenth  annual  dinner  and 
reunion  of  the  Cornell  Society  of  Engi- 
neers will  be  held  at  the  Fifth  Avenue 
restaurant,  200  Fifth  Ave.,  New  York, 
Jan.  19,  1923.  All  Cornell  men  are 
invited.  President  Livingston  Farrand 
and  Dean  Dexter  S.  Kimball  will  speak. 
Carroll  R.  Harding,  president  of  the 
society,  will  be  toastmaster.  Moving 
pictures  from  Ithaca  will  be  shown. 


Short  Course  for  Texas  Water 
and  Filter  Plant  Operators 

The  fifth  short  course  tor  Water  and 
Filter  Plant  Operators  in  Texas  will  be 
held  at  Dallas,  Jan.  l."")  to  20,  192.3,  un- 
der the  auspices  of  the  Dallas  Health 
Department,  with  the  Texas  Board  of 
Health  and  the  Texas  Water  Works 
Association.  The  director  of  the  school 
will  be  Dr.  W.  T.  Davidson,  director 
public  Jicalth,  Dallas,  from  whom  par- 
ticulars may  be  obtained. 


George  Sears  Greene,  Jr. 

George  Sears  Greene,  Jr.,  whose 
death  was  noted  last  week  in  these 
columns,  was  formerly  a  director, 
treasurer  and  vice- 
president  of  the 
American  Society 
of  Civil  Engineers, 
and  well  known  as 
a  consulting  engi- 
neer in  New  York 
City  and  as  for- 
mer chief  engineer 
of  the  Department 
of  Docks.  His  fa- 
ther was  one  of  the 
twelve  organizers 
of  the  American 
Society  of  Civil 
Engineers,  and  served  for  many  years 
as  director  and  from  1876  to  1877  as  its 
president.  His  son,  Carleton  Greene, 
IS  a  present  director  of  the  society. 

Mr.  Greene  was  born  in  Lexington, 
Ky.,  in  1837.  He  entered  Harvard  Uni- 
versity in  1856  but  left  before  gradua- 
tion to  study  civil  engineering  under 
his  father.  His  early  professional  ex- 
perience was  gained  on  the  Croton 
Aqueduct,  where  he  was  ehiployed  as 
assistant  engineer,  on  various  Cuban 
railroads,  and  in  copper  mines  in  the 
Lake  Superior  region. 

In  187.5  Mr.  Greene  became  engineer- 
in-chief  of  the  Department  of  Docks 
of  New  York  City,  a  position  which  he 
held  for  twenty-two  years.  During  that 
time  he  designed  and  built  the  bulkhead 
or  sea  wall  which  surrounds  a  large 
part  of  Manhattan  Island.  Mr.  Greene 
also  originated,  designed  and  partly 
completed  the  Chelsea  Improvement  on 
the  North  River  between  Charles  St. 
and  23rd  St.  This  consisted  of  the 
excavation  of  a  strip  of  filled-in  land 
covered  with  factories  and  other  build- 
ings about  3,100  ft.  long  by  400  ft. 
wide,  which  now  accommodates  the 
800-ft.  piers  occupied  by  steamship  lines. 
From  1911  to  1914  Mr.  Greene  was 
a  member  of  the  board  of  advisory  en- 
gineers of  the  State  Barge  Canal,  dur- 
ing which  time  the  Scotia,  Delta  and 
Hinckley  dams  were  constructed,  as 
well  as  the  Medina  Aqueduct. 

Mr.  Greene  also  was  an  inventor, 
having  invented  the  drifting  head  which 
is  in  use  on  all  engineers'  transits. 

He  was  a  member  of  various  techni- 
cal and  social  clubs  in  New  York  and 
an  honorary  member  of  the  American 
Institute  of  Architects. 


Defective  Supporting  Timber 
Causes  Concrete  Collapse 

A  curious  accident  occurred  in  the 
concrete  building  being  built  for  James 
Butler  at  Nelson  and  School  Sts.,  Long 
Island  City,  on  Dec.  9.  In  this  rein- 
forced-concrete  building  the  floors  are 
carried  on  columns  about  18  ft.  center 
to  center.  Forms  to  carry  the  concrete 
second  floor  were  supported  by  trusses 
resting  on  uprights  footing  on  the  first 
floor.  One  of  these  uprights  came  di- 
rectly over  a  scale  pit  about  4  ft.  6  in. 
square,  and  to  receive  it  an  8  x  8-in. 
timber  had  been  placed  across  the  pit. 
It  turned  out  that  this  8  x  8-in.  timber 
was  defective,  containing  a  large  knot 
and  when  the  concrete  for  the  floor 
form  was  beinc  poured  the  8x8  broke, 
dropped  the  upright  and  its  supported 
truss,  and  consequently  pulled  down  the 
forms  and  the  fresh  concrete  floor  for 
an  area  of  about  GO  ft.  square. 


Engineering  Employment  Steadily 
Increases;  Salaries  Rise 

Engineering  employment  has  been 
getting  better  every  month  during  the 
past  year,  according  to  the  employment 
department  of  the  American  Associa- 
tion of  Engineers.  Each  month  there 
was  a  smaller  number  of  unemployed; 
and  many  made  fairly  lucrative  connec- 
tions. During  December  employment 
was  comparatively  dull  due  to  the  usual 
year-end  pause. 

For  the  next  year,  there  is  every  in- 
dication that  a  big  shortage  of  technical 
men  will  be  experienced,  especially  dur- 
ing the  first  few  months.  Already  the 
demand  for  designers  on  all  classes  of 
work  is  far  below  the  supply,  with  a 
larger  demand  certain  as  new  work  is 
started. 

Conditions  in  all  sections  of  the  coun- 
try are  fairly  good.  A  slight  pause  in 
employment  is  noticed  in  the  northwest 
and  northern  sections  but  when  con- 
struction opens  there  will  be  plenty  of 
employment.  The  southwest  and  south- 
ern sections  are  booming  with  practi- 
cally no  unemployment.  In  the  central 
states  the  demand  has  already  exceeded 
the  supply.  Conditions  in  the  East  are 
fair.  There  is  probably  a  larger  num- 
ber of  unemployed  in  the  East  at  this 
time  than  elsewhere. 

The  following  table  shows  the  trend 
of  employment: 

Nov.  Oct.  Nov. 

1922  1922  1921 
Applications        for 

employment      .  .      1,379  1,232  1,661 

Positions    received         336  425  335 

Men  referred 977  1,277  1,639 

Wen    placed 130  161  193 

Salaries  for  the  past  year  have  been 
on  a  gradual  increase  in  the  more  basic 
positions.  Where  an  electrical  engineer 
was  receiving  $200  at  the  beginning  of 
the  year,  the  same  position  is  now  pay- 
ing about  $220.  Where  a  structural 
engineer  was  receiving  $225  at  the  be- 
ginning of  the  year,  the  same  position 
is  carrying  a  salary  near  $250.  Most 
of  the  salaries  that  were  decreased  are 
in  the  county  and  municipal  fields,  occa- 
sionally on  industrial  and  manufactur- 
ing work,  and  some  railroad  positions. 

The  average  salary  for  graduates 
was  considerably  higher  last  year  than 
was  the  average  before  the  war.  The 
graduate  in  1914  was  receiving  a  salary 
on  an  average  of  $60  to  $75  a  month. 
Last  year's  graduates  received  on  an 
average  $125  a  month. 

Concrete  Arch  of  125-Ft. 
Span  Collapses 

According  to  a  brief  preliminary  re- 
port in  Beton  und  Eisen  of  Nov.  28,  a 
rib  of  a  125-ft.  three-hinged  concrete 
arch  span  under  construction  over  the 
Bigge  River  near  Siegen,  Germany, 
collapsed  on  Nov.  3  just  after  centers 
were  struck.  The  span  was  to  consist 
of  four  ribs  carrying  an  open  spandrel 
deck  construction.  The  crown  and 
skcwback  hinges  were  of  the  plate  or 
spring  type.  Before  striking  centers 
the  apparent  weakness  of  the  concrete, 
due  to  failure  to  set  properly,  had  been 
remarked  upon.  After  lowering  the 
centers  the  rib  remained  standing  free 
of  the  centers  for  half  an  hour,  but 
then  collapsed  completely.  The  acci- 
dent happened  during  the  noon  hour, 
and  in  consequence  there  were  no 
casualties.  A  full  report  of  the  circum- 
stances and  causes  must  await  more 
complete  investigation. 
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Fifth  East  River  Bridge  Planned 
by  New  York  City 

New  Crossing  Between  Manhattan  and  Brooklyn  to  Be  Located 
at  Eighth  Street— To  Serve  Road  Traffic  Principally 


Plans  were  laid  before  the  Board  of 
Estimate  of  New  York  City  on  Dec.  29 
for  a  new  city  bridge  across  the  East 
River,  to  serve  the  rapidly  growing 
highway  traffic  between  Manhattan 
Island  and  tlie  Boroughs  of  Brooklyn 
and  Queens.  Grover  A.  Whalen,  com- 
missioner of  Plant  and  Structures,  in 
submitting  the  plans,  asked  for  an 
appropriation  of  $200,000  to  make  bor- 
ings and  surveys  and  to  prepare 
detailed  plans.  The  general  project, 
however,  has  already  been  worked  out 
quite  fully,  as  two  drawings  repro- 
duced herewith  indicate. 

At  the  location  selected.  Eighth  St. 
(Manhattan),  the  river  is  somewhat 
wider  than  at  the  site  of  the  three 
suspension  bridges  farther  downstream, 
the  Brooklyn,  Manhattan,  and  Wil- 
liamsburg bridges,  the  longest  one  of 
which  has  a  main  span  of  1,600  ft. 
Accordingly,  the  new  bridge  will  re- 
quire a  span  of  1,800  ft.  between  cen- 
ters of  towers  which  will  be  longer 
than  any  existing  suspension  bridge 
span  in  the  world  and  exceed  by  50  ft. 
that  of  the  Philadelphia-Camden  bridge, 
now   under  construction.     Structurally 


it  will  follow  the  general  type  of  the 
Manhattan  bridge,  the  last  built  of  the 
existing  suspension  bridges,  in  having 
Steel  towers  with  fixed  base  and 
parallel-chord  stiffening  trusses  con- 
tinuous from  tower  to  tower  and  from 
tower  to  anchorage.  As  in  the  Brook- 
lyn and  Manhattan  bridges,  also,  the 
shore  spans  will  be  loaded.  The  plan 
shows  diagonal  stay  cables  like  those 
of  the  Brooklyn  bridge,  which  are  said 
to  have  proved  thoroughly  satisfactory 
in  that  structure.  There  are  to  be  four 
cables,  carrying  a  double-deck  floor  97 
ft.  wide  center  to  center  of  outer  stif- 
fening trusses  and  114  ft.  wide  over 
sidewalks.  Two-thirds  of  the  floor 
space  is  given  over  to  roadway  use,  the 
total  width  of  the  four  roadway  spaces 
being  118  ft.  The  stiffening  trusses 
are  30  ft.  deep. 

While  no  explorations  have  been 
made,  it  is.  expected  that  rock  will  be 
encountered  at  depths  not  exceeding 
100  ft.  at  the  tower  and  anchorage 
sites.  Basing  the  substructure  calcu- 
lations on  such  a  depth,  the  estimate  of 
cost  of  the  structure  complete  amounts 
to  $27,000,000   (including  approaches). 


Real  estate  costs  v.-iU  amount  to  an  ad- 
ditional sum  of  $14,820,000  (properly 
figured  at  present  asses.sed  valuation). 
This  sum  includes  more  than  $9,000,000 
for  approach  roadways,  however.  The 
full  scheme,  including  all  approach 
roadways  and  one  item  of  street  wid- 
ening at  some  distance  from  the  bridge, 
amounts  to  $41,820,000. 

Essential  features  of  the  approach 
roadways  are  a  wide  boulevard  on  the 
Manhattan  side,  extending  back  to 
Fourth  Ave.  and  embracing  the  block 
width  between  Eighth  and  Ninth  Sts. ; 
a  large  plaza  on  the  Brooklyn  side;  two 
street  extensions  leading  from  this 
plaza  through  the  blocks  to  existing 
main  thoroughfares  (Bush wick  Ave. 
and  Meeker  Ave.)  ;  and  a  viaduct  ap- 
proach connecting  the  bridge  with  the 
Greenpoint  district,  crossing  over  Mc- 
Carren  Park.  These  items  of  terminal 
development  have  been  provided  in  ac- 
cordance with  the  traffic  demands  as 
shown  by  experience  with  the  present 
bridges,  including  the  Queensboro 
cantilever  bridge  at  60th   St. 

Provision  of  the  unusually  large 
roadway  width  on  this  bridge  (as  com- 
pared with  57  ft.  of  roadway  on  the 
Queensboro  bridge)  reflects  the  fact 
that  the  bridge  is  built  essentially  for 
roadway  service,  and  that  none  of  the 
existing  bridges  has  sufficient  roadway 
capacity  to  meet  the  peak-load  demand 
at  the  present  time.  Traffic  growth 
has  greatly  exceeded  expectations,   as 
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shown  by  the  fact  that  the  Williams- 
burg bridge  traffic  increased  in  ten 
years  from  6,000  vehicles  per  day  to 
23,000  vehicles  per  day,  and  that  on  the 
Manhattan  bridge  from  5,000  to  38,000. 
The  Queensboro  bridge  traffic,  inter- 
mediate between  the  two,  has  shown 
similar  gro\vth.  Vehicle  traffic  over 
the  Brooklyn  bridge  has  always  been 
of  much  smaller  volume,  on  account  of 
the  fact  that  the  bridge  accommodates 
only  a  single  line  of  traffic  in  either 
direction,  and  has  decreased  since 
motor  vehicles  were  barred  from  the 
structure  last  summer  in  order  to 
segregate  horse  and  motor  traffic  in 
the  interests  of  developing  maximum 
bridge  capacity.     The  aggregate  traffic 


sylvania.  Mr.  Emerson  is  a  graduate 
of  Beloit  College  and  of  the  Massa- 
chusetts Institute  of  Technology  and 
previous  to  his  work  in  Pennsylvania 
was  connected  with  the  construction  of 
the  water  filtration  and  softening  plant 
at  Columbus,  Ohio,  the  preliminary 
studies,  design  and  construction  of  the 
Baltimore  sewage  works  and  various 
other  projects.  Fuller  &  McClintock  at 
present  have  branch  offices  in  Toledo, 
Ohio;  Memphis,  Tenn.,  and  Kansas 
City,  Mo. 

John  T.  Farmer  was  chosen 
chairman  of  the  Montreal  branch  of 
the  Engineering  Institute  of  Canada  at 
its  meeting,  Dec.  21.  0.  O.  Lefe- 
BVRE  was  chosen  vice-chairman. 


FIG.  2— DOUBLE-DECK,  4-CABLE  SUSPEXSIOX  BRIDGE  OF  1,S00-FT.  MAIN  SPAN 


capacity  of  the  four  bridges  is  at 
present  fully  taxed  during  peak  hours, 
and  congestion  often  occurs,  pai'ticu- 
larly  in  the  approach  roadway. 

The  project  for  the  new  bridge  has 
been  developed  since  last  summer, 
when  the  decision  was  reached  to  re- 
route bridge  traffic  so  as  to  restrict 
the  Brooklyn  bridge  teamways  to  horse- 
drawn  traffic.  At  that  time  study  was 
begun  of  possible  reconstruction  of  the 
Brooklyn  bridge,  and  also  of  the  erec- 
tion of  an  additional  bridge,  and  the 
department  stated  that  its  policy  would 
be  to  endeavor  to  build  a  new  bridge 
before  undertaking  any  steps  toward 
the  reconstruction  of  the  Brooklyn 
bridge.  Mr.  Whalen's  statement  of 
Dec.  29  to  the  Board  of  Estimate,  in 
addition  to  presenting  the  results  of 
this  study  for  a  new  bridge,  reported 
that  the  study  of  Brooklyn  bridge  re- 
building is  not  complete  and  will  re- 
quire  six  months'   further  time. 


Personal  Notes 

Fuller  &  McClintock,  con- 
sulting engineers.  New  York  City,  an- 
nounce the  opening  of  a  branch  office 
at  1001  Chestnut  St.,  Philadelphia,  for 
the  practice  of  engineering.  The 
Philadelphia  representative  will  be 
C.  A.  Emerson,  who  for  the  past  nine 
years  has  been  chief  engineer  of  the 
State  Department  of  Health  of  Penn- 


D.  C.  WiLLETT  has  resigned  his 
position  as  assistant  structural  engi- 
neer with  the  California  State  High- 
way Commission  to  accept  the  position 
of  superintendent  of  construction  with 
the  Division  of  Architecture  of  Cali- 
fornia. 

Golden,  Storrs  &  Co.  have  re- 
cently opened  an  office  in  Hartford, 
Conn.,  for  the  practice  of  architecture 
and  engineering.  Mr.  Golden  was  for- 
merly with  Lockwood,  Greene  &  Co.  of 
Boston,  and  Mr.  Storrs  has  had  fifteen 
years  of  experience  in  Worcester,  Mass. 

L.  L.  Rush,  assistant  engineer  of 
the  Kansas  Highway  Commission,  has 
resigned  to  accept  a  position  on  the 
engineering  force  of  the  Chicago 
Union  Station. 

W.  V.  Buck,  assistant  engineer  of 
the  Kansas  state  highway  commission, 
has  resigned  to  enter  the  automobile 
business  at  Newton,  Kan. 

Thomas  H.  Mather,  city  engi- 
neer of  Syracuse,  N.  Y.,  has  been 
granted  a  short  leave  of  absence  on 
account  of  illness.  Nelson  F. 
Pitts,  junior  assistant  city  engineer, 
will  be  in  charge  of  the  office  during 
Mr.   Mather's  absence. 

William  A.  Gere,  deputy  city 
engineer  of  Syracuse,  N.  Y.,  will  re- 
tire on  pension  Jan.  12  at  the  age  of 
60,  having  served  23  years  in  the  city 
engineer's  department. 

C.  G.  G  I  L  L  E  S  I'  I  E,  after  some  ab- 
sence from  the  department,  has  re- 
turned  to   the  directorship   of   the   Bu- 


reau of  Sanitary  Engineering,  Cali- 
fornia State  Board  of  Heai"th.  He  suc- 
ceeds Ralph  Hilscher,  who  re- 
cently resigned. 

M  ANDES  Colder,  formerly  divi- 
sion engineer  of  the  Department  of 
City  Transit  of  Philadelphia,  Pa.,  has 
opened  a  consulting  engineering  office 
at  274  South  20th  St.,  Philadelphia. 

Ernest  Statham,  Great  Kills, 
N.  Y.,  and  Cecil  M.  S  h  u  l  t  i  s. 
New  York  City,  have  been  appointed 
junior  engineers  on  the  construction  of 
the  Hudson  River  vehicular  tunnel. 
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Obituary 


Charles  F.  Healey,  assistant 
city  engineer  of  Chicago,  died  suddenly 
Dec.  24,  1922,  following  an  operation 
for  appendicitis.  Mr.  Healey  had  been 
in  the  service  of  the  city  of  Chicago 
since  his  discharge  from  the  Army  as 
engineer  of  contracts  and  then  as 
assistant  city  engineer.  Prior  to  the 
war  he  was  also  connected  with  the 
Chicago  city  engineer's  office  as  a  spe- 
cial investigating  engineer.  Mr.  Healey 
was  born  in  Aurora,  111.,  in  1877.  His 
early  professional  experience  was 
gained  with  the  Illinois  Central  R.R. 
and  a  subsidiary,  advancing  from  rod- 
man  to  assistant  engineer  in  charge  of 
500  miles  of  maintenance-of-way.  After 
leaving  the  Illinois  Central  he  became 
associated  with  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.  on  location  and  con- 
struction and  in  that  work  located  some 
of  the  most  difficult  parts  of  the  line 
across  the  Rockies.  In  October,  1908, 
he  became  associated  with  Fuller  & 
Manley,  consulting  engineers  of  Ta- 
coma,  Wash.,  and  for  a  time  he  was 
also  a  member  of  the  firm  of  Creelman, 
Putnam  &  Healey,  engineers  and  con- 
tractors, of  Tacoma.  During  the  war 
Mr.  Healey  was  a  captain  in  the  Tr'.- - 
portation  Division  cf  the  .^.r.isncan 
Expeditionary  Force 
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Endjneerind  Societies 


Calendar 


Annual    Meetings 


FEDERATED  AMERICAN  -ENGI- 
NEERING SOCIETIES.  Wash- 
ington. D.  C.  :  Annual  meeting 
Washington,  Jan.   11-12. 

AMERICAN  UOADBUILUERS  AS- 
SOCIATION. New  Yorl{  City: 
Annual  Convention,  Chicago,  Jan. 
15-ls. 

AMERICAN  SOCIETY  OF  CIVIL. 
I;N(;i.\i;I0RS.  New  York  City; 
AniiiiMl  niHeting,  New  York  City, 
Jan.   17-19. 

AMERICAN  CONCRETE  INSTI- 
TUTE, Df  Itoit  :  Annual  Conven- 
tion.   Cincinnati,    Jan.    22-26. 

ASSOCIATED  GENERAL  CONTRAC- 
TORS OF  AMERICA,  Washing- 
Ion,  D.  C.  :  Annual  meeting  Los 
AnK<loB.  J:in.  .10-F..|>.  :i 

AMERICAN  RAILWAY  lONGINEER- 
ING  ASSOCIATION.  Chicago.  An- 
nual Convention.  Chicago,  March 
13-16. 

AMICUICAN  ASSOCIATION  OF  EN- 
GINEERS. Chicago;  Annual  Con- 
vention, Norfolk,  Va.,  May  7-9. 


From  the  Manufacturer's  point  of  \iew 


A  Point  of  Contact 

Between  Maker  and  User  of 

Construction  Equipment  and  Materials 
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Review  of  Developments  During  1922  in  the  Field  of 
Construction  Equipment  and  Materials 


IN  THE  field  of  construction  equipment  and  materials 
the  year  1922  was  notable  not  for  radical  innovations 
in  types,  but  rather  for  a  multitude  of  detailed  improve- 
ments to  machines  whose  basic  features  of  design  had 
become  well  stabilized  through  years  of  manufacture 
and  use.  This  was  to  have  been  expected,  for  con- 
struction has  long  since  become  established  as  one  of 
the  nation's  great  industries  and  with  its  growth  and 
the  progress  made  both  in  engineering  design  and  con- 
tracting methods  the  development  of  tools  has  kept 
pace.  To  the  mechanical  genius  and  the  commercial 
enterprise  of  the  builders  of  construction  plant  must 
be  given  a  large  share  of  the  credit  for  the  remai'kable 
results  now  attained  in  completing  both  large  and  small 
projects  speedily  and  economically.  In  the  variety  and 
the  ingenuity  of  the  mechanical  appliances  that  the 
constructor  finds  available  for  his  use  the  United  States 
occupies  an  enviable  position. 

A  REVIEW  of  the  year's  offerings  by  equipment 
manufacturers  indicates  a  few  well-defined  trends. 
In  so  broad  a  field  as  that  of  engineering  construction, 
however,  it  is  diffitult  to  generalize,  for  each  class  of 
work  has  developed  its  special  mechanical  tools  and 
little  is  gained  by  attempting  to  draw  conclusions  from, 
let  us  say,  the  improved  features  of  a  concrete  mixer 
and  those  of  a  steam  shovel.  Nevertheless,  a  sui'vey  of 
the  year's  developments  shows  that  manufacturers  have 
''^?6^  devoting  particular  atteiition  to  the  mounting  of 
their  equipment  and  in  many  cases  are  altering  designs 
to  increase  mobility.  There  has  been  a  decided  widen- 
ing of  the  field  of  use  of  crawler  traction,  and  this  type 
of  mounting  is  now  furnished  for  both  light  and  heavy 
steam  shovels,  locomotive  cranes,  concrete  paving 
mixers,  elevating  bucket  loaders,  trench  excavating 
machines,  and  tractors.  Wheel  mountings,  of  course, 
are  still  supplied  and  widely  used,  but  almost  every 
manufacturer  of  the  type  of  equipment  noted  above 
has  produced  models  to  meet  the  growing  demand  for 
crawler  traction. 

EQUALLY  marked  has  been  the  trend  toward  the 
use  of  rubber  tires  on  a  wide  variety  of  construction 
plant.  In  this  development  is  seen  a  desire  not  merely 
to  increase  the  mobility  of  equipment,  but  also  to  pro- 
tect both  machines  and  road  surfaces  from  damage  due 
to  the  bumping  and  jolting  of  heavy  bodies  when  carried 
on  non-resilient  tires.  It  should  be  recalled  that,  not 
so  long  ago,  construction  equipment  was  hauled  by 
horses  at  slow  speeds  from  one  job  to  another.  The 
motor  truck,  however,  opened  up  the  way  for  greatly 
reducing  the  time  lost  in  such  moves,  but  obviously 
with  ponderous  machines  on  steel-rimmed  wheels  the 
potential  speeds  of  the  trucks  could  ijever  be  utilized. 
The  rubber  tire,  therefore,  was  the  obvious  solution 
to  this  problem.  Under  present  traffic  regulations,  also, 
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state  highway  and  city  paving  officials  are  insisting 
upon  the  protection  of  road  surfaces  from  the  damage, 
by  heavy,  fast  moving  vehicles.  This  condition  has 
been  responsible,  in  part  at  least,  for  the  wider  use  of 
rubber  tires  on  construction  equipment,  particularly 
within  city  limits.  Today  manufacturers  are  supplying 
either  solid  rubber  or  pneumatic-tire  mountings  for 
such  a  range  of  machinery  as  steam  shovels,  concrete 
mixers,  portable  air  compressors,  and  other  types  of 
mobile  plant.  A  further  step  has  been  taken  by  mount- 
ing upon  motor-truck  chassis  such  machines  as  con- 
crete mixers  and  elevating  loaders. 

OTHER  developments  during  the  year  have  been 
mainly  in  details  designed  to  increase  the  strength 
of  machines,  simplify  their  control,  increase  their  out- 
put, and  lower  their  cost  of  operation.  Based  upon  the 
results  of  a  canvass  of  manufacturers  by  Engineering 
News-Record,  the  following  recital  of  the  year's  prog- 
ress is  presented.  The  material  has  been  grouped  into 
divisions  representing  the  main  classes  of  construction 
equipment  and  materials.  I:,  each  division  a  summary 
of  the  more  important  improvements  precedes  more 
detailed  statements  covering  the  products  of  each 
manufacturer  from  whom  replies  were  received: 

Power  Shovels 

IN  THE  power-shovel  field  the 
outstanding  developments  of  the 
year  included:  (1)  the  application  of 
the  Diesel  engine,  as  the  source  of 
power,  to  a  type  of  equipment 
ordinarily  operated  by  steam  and 
gasoline  engines  or  electric  motors; 
(2)  increased  use  of  the  continuous- 
tread  type  of  mounting — particu- 
larly the  introduction  of  crawler 
traction  for  the  heavy-duty  type  of 
railroad  shovel;  (3)  improvements 
in  power  steering  equipment  from 
the  cab;  and  (4)  rubber-tired  wheels 
for  work  involving  frequent  moves 
from  one  job  to  another  over  paved 
streets  within  city  limits.  In 
addition,  scores  of  less  important 
improvements  haVe  been  made.  In 
general,  the  aim  of  changes  in 
design  is  td  produce  equipment 
which  one  maker  describes  as 
"abuse-proof."  This  result  is  being 
sought  by  the  introduction  of  larger 
bearings  and  heavier  shafts  at  points 
of  severe  wear.  In  other  words,  the 
manufacturers  are  providing  over- 
size parts  at  critical  points.  Cut 
gears  are  now  generally  employed 
and  a  more  liberal  use  of  manganese 
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steel,  both  for  gears  subjected  to 
vibration  and  shock  and  for  dipper 
fronts,  is  indicated. 

A  number  of  improved  features 
have  been  incorporated  in  the  design 
of  the  revolving  type  shovel  to 
facilitate  the  conversion  of  this 
equipment  for  dragline  or  clamshell 
bucket  use.  In  addition,  the  stand- 
ard types  may  be  equipped  with 
special  booms  for  high  lifts. 

While  the  use  of  crawler  traction 
for  power  shovels  dates  back  con- 
siderably further  than  the  year  just 
passed,  manufacturers  have  been 
devoting  a  great  deal  of  attention  to 
this  feature  of  their  equipment. 
Particular  stress  has  been  laid  upon 
the  development  of  crawler  treads 
to  avoid  clogging  with  mud  or  small 
stones  and  to  prevent  cutting  or 
otherwise  damaging  paved  surfaces. 
With  these  ends  in  view  some 
designers  have  called  for  steel  cast- 
ings which  overlap  and  which  have 
rounded  edges.  Treads  and  links 
have  been  combined  into  integral 
steel  castings  with  smooth  surfaces. 
The  use  of  chains  in  the  driving 
mechanism  for  the  crawler  treads 
has,  in  some  cases,  been  eliminated. 
For  the  revolving  type  shovels  the 
crawler  mounting  usually  consists  of 
two  units,  one  on  each  side,  but  in 
the  case  of  the  heavier  railway  type 
of  shovel  four  crawler  units  are 
provided,  two  at  the  forward  end 
replacing  the  usual  jack  arms  and 
two  at  the  rear. 

On  the  whole  there  have  been 
during  the  past  year  few  changes  in 
the  basic  design  of  power  shovels, 
although  a  great  many  details  have 
been  altered  to  facilitate  operation, 
increase  the  strength  and  ruggedness 
of  the  equipment,  enhance  its  mobil- 
ity, and  simplify  interchangeability 
for  dragline  or  crane-bucket  work. 
In  the  following  paragraphs  are 
noted  some  of  the  detailed  improve- 
ments that  have  been  made  by 
individual  power-shovel  manu- 
facturers. 


Bucy, 


rus 


One    of    the    most 

/-»         important      develop- 
^  nents  was  the  equip- 

ment  of    a    Bucyrus 


1-yd.  shovel  with  a  ."j.i-hp.  mechanical 
injection  oil  engine  of  the  Diesel  type, 
for  which  substantial  economies  are 
claimed.  To  date  the  use  of  this  type 
of  engine  has  been  limited  to  the  1-yd. 
shovel  and  dragline,  but  the  company 
expects,  in  the  near  future,  to  install  it 
on  other  sizes.  The  Diesel  power  unit 
is  a  four-cycle,  slow-speed,  heavy-duty, 
8xl0i-in.  engine,  operating  at  360  r.p.ni. 
Where  a  shovel  or  dragline  line  is  han- 
dling an  average  of  600  to  700  cu.yd.  of 
material  per  day  under  normal  operat- 
ing conditions,  the  company  claims  that 
the  Diesel  engine  consumes  from  13  to 
2}  gal.  of  fuel  oil  per  hour.  At  a  cost 
of  6c.  per  gallon,  the  expense  for  fuel 


for  an  8-hr.  shift  figures  at  between  $1 
and  $1.25. 

A  new  feature  on  the  revolving-  shovel 
was  introduced  to  improve  and  simplify 
the  thrusting  operation.  It  invo'  ;^es  the 
use  of  a  rope-thrust,  elimir.  ting  a 
power  unit  on  the  boom  and  the  usual 
belts,  chains  and  telescopic  shafting. 
With  the  power  transmission  scheme 
adopted  it  is  also  possible  to  shake  the 
dipper. 

Improvements  in  the  i-yd.  revolving 
shovel  included  a  two-part  hoist,  two 
propelling  speeds,  and  the  making  of 
the  dipper  with  rounded  corners  to  free 
itself  more  easily  from  sticky  material. 

The  Bucyrus  Co.  claims  to  be  the  first 
manufacturer  to  employ  crawler  trac- 
tion mounting  for  the  heavy  railroad 
type  of  shovel.  This  4ype  of  mounting 
may  be  had  with  new  machines  or  ap- 
plied to  shovels  already  in  the  field. 
The  mounting  consists  of  two  forward 
and  two  rear  sets  of  crawler  units.  Pro- 
pelling is  accomplished  through  the 
front  crawlers.  The  use  of  this  equip- 
ment, it  is  pointed  out,  eliminates  the 
necessity  of  rail  and  jacks,  and  allows 
the  shovel  to  be  quickly  moved  out  of 
the  way  during  blasting  operations. 

Heavier      shafts 

EriQ  and  larger  bearings 

Steam  Shovel  Co.  ^^   points    of    Severe 

wear   have   featured 

improvements  on  Erie  shovels  during 
the  year.  The  idea  has  been  to  make 
the  equipment  not  only  oversize  for 
ordinary  service,  but  practically  abuse- 
proof.  A  propelling  shaft  33  in.  in 
diameter  has  been  adopted  to  withstand 
severe  strains,  caused,  for  example, 
when  the  treads  of  a  crawler  type  ma- 
chine freeze  into  the  ground.  Split  col- 
lars are  provided  on  the  rear  axle  of 
traction  wheel  machines  to  throw  pro- 
pelling gears  out  of  mesh  when  the 
shovel  is  towed  by  a  truck  or  tractor. 

An  automatic  tripping  device  has 
been  introduced.  It  consists  of  a  drum 
which  turns  with  the  dipper  shaft  and 
keeps  the  trip  rope  taut.  Another  de- 
tail is  the  auxiliary  exhaust  through 
which  water  may  be  blown  out  instead 
of  projected  through  the  stack. 

A      FEATURE      intro- 

Fairbanks  duced    on    the    3-yd. 

Steam  Shovel  Co.  Fairbanks     p  o  w  e  r 

shovel  was  a  hori- 
zontal digging  boom  and  dipper  handle, 
intended  to  give  a  longer  reach  and 
dumping  range  than  is  obtainable  with 
other  types.  The  dipper  handle  is 
hinged  to  a  trolley  which  is  operated 
back  and  forth  on  the  horizontal  dig- 
ging boom  by  cables  fastened  to  a  small 
drum  on  the  trolley  and  a  friction  drum 
on  the  A-frame. 

Whu^e    steam    still 

Marion  maintains   the   lead- 

Steam  Shovel  Co.  '"&     position      in 

shovel    construction, 

according  to  the  Marion  Steam  Shovel 
Co.,  it  no  longer  lays  claim  to  domi- 
nance in  such  industries  as  have  stand- 
ardized with  electric  equipment  or  in 
localities  where  coal  costs  are  high, 
smoke  ordinances  in  force,  or  boiler 
feed  water  difficult  to  get.  Those  con- 
ditions led  to  the  introduction,  on  three 
models — 3,  1}  and  lij-yd. — of  independ- 
ent three-motor  electric  drives  for  the 
hoisting,  rotating  and  crowding  opera- 
tions. On  the  all-electric  type  a  direct- 
connected  motor  generator  set  is  in- 
stalled, while  on  the  gasoline-electric 
outfit    the    power    unit    consists    of    a 


heavy-duty  vertical  type  gasoline  en- 
gine and  electric  generator. 

On  a  new  line  of  small  revolving 
steam  shovels  in  three  models  a  power 
steering  arrangement  is  provided  which 
is  entirely  controlled  by  the  operator 
without  outside  assistance.  All  clutches 
may  be  disengaged  when  the  shovel  is 
to  be  towed  from  one  site  to  another.  A 
four-belt  flexible  type  of  crawler  truck 
is  furnished  for  the  3-yd.  shovel  if  pre- 
ferred to  the  two-belt  type.  Other  op- 
tional mountings  include  rubber-tired 
wheels. 

The  Marion  company  also  has  adapted 
crawler  traction  to  its  railroad  type 
shovels,  an  improvement  which  is  re- 
garded by  the  company  as  the  most  im- 
portant that  has  been  made  to  railroad 
type  shovels  during  the  past  15  years. 

Improvements      de- 

Osgood  Co.       !l^''^    ^?     increase 
s    ^*t  ^v.       ^j^g    speed    and   ease 

• of    operation    of    its 

3  and  1-yd.  shovels  have  been  intro- 
duced by  the  Osgood  Co.  Among  them 
are  included  a  simplified  continuous 
tread  mounting  with  improved  power 
steering;  a  redesigned  main  body;  and 
a  new  type  of  dipper.  The  crawler 
tread  links  are  in  one  piece  and  have 
high  guiding  flanges  moving  over  round 
rollers  set  in  rigid  side  frames,  holding 
the  treads  in  their  course  and  prevent- 
ing side  slipping.  Round  tumblers  with 
teeth  on  the  sides  engage  with  the  guid- 
ing flanges,  thus  driving  the  tread  belt 
and  eliminating  sprocket  holes  which 
become  clogged  with  dirt  and  stones. 

Driving  power  is  delivered  direct  to 
the  axles  by  gears,  bearings  have  been 
reduced  tc  a  minimum  and  sprockets 
and  drive  chains  eliminated. 

The  revolving  shovel  is  convertible 
for  dragline  or  clam-shell  work  and 
has  drums  powerful  enough  to  handle 
the  buckets  with  a  single  line.  This 
feature,  it  i?  pointed  out,  does  away 
with  a  set  of  sheaves  on  the  buckets, 
reduces  wear  on  lines,  and  materially 
speeds  up  operation. 


Thew 

Shovel  Co. 


—  One  of  the  most 
important  improve- 
ments in  Thew  shov- 

—  els  has  been  in  the 
continuous  tread  truck,  to  which  has 
been  added  a  power  steering  equipment 
and  two  speeds.  The  treads  are  of  the 
semi-flexible  type  with  chain  drive. 
They  art  26  in.  wide  and  are  cambered 
on  the  end  as  well  as  beveled,  to  mini- 
mize damage  to  pavements  and  sub- 
grades  during  turning.  The  opening 
between  pairs  of  treads  is  claimed  to 
give  greater  traction.  The  two  speeds 
with  this  type  of  machine  are  65  and 
42  ft.  per  minute. 

On  the  company's  gasoline  shovel  a 
four-cylinder,  heavy-duty  type  engine 
has  been  .substituted  for  the  two- 
cy'.inder  engine  formerly  used. 

Concrete  Chuting:  Equipment 

CONSTRUCTION  work  calling 
for  the  distribution  of  substan- 
li.'jl  yardages  of  concrete  over  rela- 
tively large  areas  has  led  to  many 
developments  in  chuting  equipment. 
Such  projects  as  covered  reservoirs, 
large  industrial  plants,  bridges,  and 
sewage  disposal  works  offer  fertile 
fields  for  the  application  of  this  type 
of  plant.    Major  improvements  dur- 
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ing  the  year  have  included  equip- 
ment for  handling  aggregate  in 
which  large  stone  is  used,  particu- 
larly on  dam  construction,  changes 
in  details  of  the  system  of  double - 
counterweight  chutes,  and  the  d  -sign 
of  equipment  for  the  so-c;  lied 
smaller  concrete  jobs  such  as  build- 
ings, short-span  bridges,  retaining 
walls  and  silos. 

Derrick  -  supported 

Inslev  chutes  are  now  com- 

u      ,  ^    ■      r  -nonly  used  on  a  wic' 3 

Manufaclurtng  Co.  .    •;  „  , 

; /ariety  of  large-sea. ; 

public  works  construction  where  con  • 
Crete  is  mi.xed  at  a  point  where  mate 
rials  may  be  delivered  easily,  then 
chuted  to  a  mast  hopper  located  on  a 
derrick  and  distributed  from  that  point 
as  the  center.  The  Insley  company 
states  that  with  its  system  of  double- 
counterweight  chutes  concrete  may  be 
placed  at  any  point  within  the  area  of 
a  300-ft.  diameter  circle,  the  fact  that 
no  ground  supports,  except  the  main 
mast,  are  required  for  chuting  making 
it  easy  to  clear  the  reinforcing  steel. 

The  most  marked  development  cov- 
ered by  the  year's  experience  of  the 
Insley  orgF.nizaticn  falls  within  the 
class  of  jobs  calling  for  a  comparatively 
small  yardage  of  concrete.  This  type 
of  work  is  represented  by  retaining 
walls,  small  bridges  and  buildings,  and 
farm  structures.  Requirements  of  low 
first  cost  and  low  cost  of  erection  led 
to  the  development  of  simple  mast  hoist 
bucket  equipment. 

An  increasing  ten- 

Lakewood        ''?"'^y  ^"^Y^  ^^^  "^^ 

of    steel     towers     is 


Engi, 


■ing  Co. 


noted  bj  the  Lake- 
wood  Engineering  Co.,  which  has  de- 
veloped new  designs  for  chuting  equip- 
ment during  the  year  in  which  the 
number  of  parts  has  been  decreased 
and  provision  made  for  easier  panel 
erection  in  the  field.  Details  have  been 
changed  to  increase  the  strength  of 
towers.  One  of  the  important  develop- 
ments during  1922  has  been  the  use  of 
chutes  of  larger  diameter  than  were 
before  employed.  On  large  d'^m  con- 
struction chutes  of  18  in.  diameter  have 
been  developed  to  distribute  co:'icrete  in 
which  large  aggregate — from  to  8  in. 
in  diameter — is  distributed. 

Industrial  Locomotives 

WIDER  ranges  of  soeed,  with 
gear  drive,  have  characterized 
the  newer  types  of  indrstnal  loco- 
motives. Four  speeds,  either  forward 
Df  reverse,  are  provided  foi  in  models 
announced  last  year  by  tv  o  manu- 
facturers. One  of  these  was  a  4-ton 
and  the  other  a  7 -ton  unit. 

~         jT      '  Specially     de- 

r  ate-Koot-  signed  transmission. 

Heath  Co.  fying  speeds  of  21, 

4,  8  and  12  miles  per 

hour,  either  forward  or  leverse,  is  the 
feature  of  the  7-ton  gear-Jrive  locomo- 
tive developed  by  the  Fate  Root-Heath 
Co.  Tests  of  this  machine  showed  a 
draw-bar  pull  of  5,2.50  lb.  in  low  gear 
Avith  sanded  rails.  All  gears  are  large 
and  massive,  the  final  drive  gear  hav- 
ing a  14J-in.  diameter  and  a  4-in.  face. 
The  power  plant  is  a  Buda  heavy-duty, 
four-cylinder  gasoline  engine  with  a 
Modine  sectional  core  radiator. 


":; „,.  .       To  ITS  line  of  haul- 

Geo.D.  Whit-  age  machinery  the 
^nmh  Cn  Whitcomb     company 

new  typ.'  of  4-ton  gear-drive  gasoline 
locomotive,  equipped  with  four  speeds 
in  each  direction — 3,  6,  9  and  12  miles 
per  hour.  This  unit  is  equipped  with 
■X  4  X  .5-in.  Wisconsin  over-head  valve 
motor  and  is  designed  for  the  needs 
of  the  contractor  employing  the  smaller 
type  of  gasoline  locomotive. 

Elevating  Loaders 

MOUNTINGS  on  crawler 
traction  and,  in  cases  where  a 
great  degree  of  mobility  is  desired 
in  making  frequent  moves  from  one 
job  to  another,  on  tractors  or  motor 
trucks,  are  now  common  in  the  port- 
able elevating  bucket  loader  field. 
The  increased  headroom  demanded 
for  loading  the  larger  sizes  of  motor 
trucks  and  provision  for  various  ar- 
tachments  supplied  with  loaders 
have  resulted  in  the  development  of 
much  taller  and  heavier  machines 
than  formerly.  These  changes  in 
design  have  naturally  resulted  in 
wider  and  larger  wheel  bases  and 
axles  of  greater  diameter.  Gathering 
devices  to  aid  the  loading  of  materials 
spread  in  thin  layers  are  now  standard 
equipment  and  overhead  storage 
hoppers  to  permit  the  co  tinuous 
operation  of  the  loaders  during  the 
absence  of  trucks  have  added  to  the 
efficiency  of  this  type  of  equipment. 
Swivel  spouts  facilitate  the  discharge 
of  material  into  trucks,  while  present 
practice  has  introduced  two  and 
three-speed  self-propelling  mecha- 
nism, for  moving  and  feeding  into 
the  pile. 

TT      T  An      elevating 

DOrber-  bucket    loader    with 

Greene    Co.       practically     double 

the    capacity    of    its 

previous  models  was  brought  out  by 
the  Barber-Greene  Co.  during  the  year. 
The  rated  output  is  II  cu.yd.  per  min- 
ute and  embodies  a  number  of  special 
features.  Among  them  are  a  standard 
motor-truck  transmission  making  possi- 
ble three  speeds  when  working  into  the 
pile  and  one  speed  in  reverse,  as  against 
two  speeds  in  previous  types.  The 
machine  is  mounted  on  crawlers  of 
increased  width  and  length,  the  new 
width  being  10  in.,  as  against  8  in.,  and 
the  new  length  60  in.  as  against  56  in. 
The  buckets  also  have  been  increased 
in  size  and  now  measure  20  in.  across 
the  _  cutting  edge  as  compared  with 
16  in.  previously  employed.  On  this 
new  model  the  buckets  are  staggered 
slightly,  resulting  in  a  cutting  path 
22  in.  wide.  The  revolving  feeding 
disks  have  been  improved  by  an  adjust- 
ment which  enables  them  to  be  raised 
and  lowered  independent  of  the  boom. 
The  same  type'^iif  Buda  gasoline  engine 
is  used  as  in  former  models,  although 
increased  horsepower  has  been  intro- 
duced in  the  new  type. 


single  unit  at  a  number  of  widely 
separated  points,  was  announced  by  the 
Haiss  company  last  year.  The  regular 
A-frame  supports  on  which  the  elevator 
is  pivoted  are  erected  over  the  rear 
axle  of  the  truck  and  the  necessary 
transmission,  gearing,  chains,  etc.,  are 
placed  as  on  standard  loaders.  Revolv- 
ing propellers  aid  in  feeding  material 
to  the  bucket. 

Increased  mobility  also  was  secured 
in  the  case  of  the  lighter  wagon  loaders 
and  portable  belt  conveyors  by  mount- 
ing these  machines  on  Fordson  trac- 
tors. During  the  year  a  snow-loader 
was  developed  in  which  the  loading 
element  consists  of  a  steel  pan  conveyor 
with  path-digging  feeding  propellers. 


A  motor  truck 
Geo.  Haiss  mounting  for  its 
Manufacturing  Co.  path-digging  bucket 
elevator,  to  meet  re- 
quirements for   rapid   loading   with   a 


Crawler       traction 

JeffYev  with    wide    treads — 

Manufacturing  Co.        l^-in.    steel   plates— 

IS  one  of  the  features 

of  the  Jeffrey  company's  new  Tanktred 
bucket  loader,  designed  to  dig  into  a 
pile  to  an  unusually  great  depth.  The 
digging  edge  of  the  buckets  has  a  cut- 
ting clearance  at  all  points  and  the 
foot  of  the  elevator  is  constructed  so 
that  the  buckets  are  wider  than  any 
other  part.  Another  improvement  is 
the  use  of  a  large  foot  wheel  which, 
by  reducing  centrifugal  force,  facili- 
tates the  picking  up  of  material  and 
prevents  the  buckets  from  kickinjj 
away  large  lumps.  On  this  unit  two 
speeds  are  provided,  one  a  traveling 
speed  and  the  other  a  feeding  speed. 

A  detachable  gathering  device  sim- 
ilar to  a  road  scraper  has  been  designed 
to  aid  in  gathering  up  and  loadii;g 
material  spread  out  in  a  thin  layer. 

To  increase  the  efficiency  of  the  plant 
by  keeping  the  loader  in  operation 
during  the  absence  of  a  motor  truck, 
a  storage  hopper  is  provided  overhead 
to  receive  the  discharge  from  the  buck- 
ets. A  universal  swivel  spout  is  an 
additional  help  in  directing  the  point 
of  discharge  of  the  elevated  material. 
Of  late  it  has  been  necessary  to  increase 
the  headroom  under  loaders  and  in  the 
case  of  the  present  equipment  a  clear- 
ance of  9i  ft.  is  provided. 

I  •    L  Holt  -^    POWER    swiveling 

t-lnR-Deil  principle  was  incor- 

porated in  the  in- 
dustrial  bucket 
loader,  announced  last  year  by  the 
Link-Belt  Co.  In  operation  it  backs 
into  a  pile  of  material  under  its  own 
power  and  cuts  a  complete  semicircle 
while  digging  and  loading.  The  buckets 
on  every  machine  are  of  two  types,  one 
with  round  and  the  other  with  straight 
cutting  edge,  mounted  alternately  on  the 
same  belt.  To  insure  maximum  digging 
efficiency  the  round  buckets  are"  pro- 
vided with  steel  teeth  at  the  center 
while  the  rectangular  buckets  have  steel 
teeth  on  the  ends  and  sides.  The  equip- 
ment is  mounted  on  a  four-wheel  truck 
and  has  a  capacity  of  45  cu.ft.  per 
minute.  The  power  unit  is  a  15-20  hp. 
gasoline  engine  giving  speeds  of  5  ft. 
and  75  ft.  per  minute  fomvard  or  back- 
ward. An  overhead  storage  hopper  of 
1-yd.  capacity  receives  the  discharge 
from  the  buckets  and  for  industrial  use, 
particularly  in  loading  trucks,  a  swivel 
chute  rotating  180  deg.  is  provided. 

In  its  scoop  con- 
veyor of  the  endless 
belt  type  the  Port- 
able Machinery  Co. 
has  adapted  to  general  construction 
purposes  equipment  originally  designed 
for  coal  handling.  The  principal  change 


Co. 


Portable 

Machinery  Co. 
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has  involved  a  new  type  of  carrying 
trough,  in  which  the  conveying  belt 
travels  between,  instead  of  under,  the 
skirt  plate.  This  feature  is  claimed 
to  reduce  friction  and  increase  the  life 
of  the  belt.  The  electric  motor  or  gaso- 
line engine  power  unit  on  this  equip- 
ment is  mounted  over  the  trough  on 
vibrationless  supports  to  minimize  foul- 
ing by  dust  and  dirt. 

Rock  Crushers 

SUBSTITUTION  of  cast  steel  for 
the  grey  cast  iron  generally  used 
in  the  frames  and  crowns  of  gyra- 
tory crushers  marked  one  of  the  chief 
advances  during  the  year.  For  the 
utilization  of  local  materials  in  road- 
building,  mobile  units  comprising 
rock  crushers  mounted  on  wheels 
and  portable  screening  plants  and 
storage  bins  have  been  developed. 


The    new   Telsmith 

Smith  primary    breaker    is 

Engineering  Works      equipped     with     the 

cast-steel  frame  and 

crown  noted  in  the  foregoing  para- 
graph. To  date  cast-iron  frames  and 
crowns  have  been  regarded  as  stand- 
ard equipment.  In  the  past,  to  be  sure, 
the  purchaser  who  desired  a  cast-steel 
crusher  could  secure  it  by  paying  the 
price.  This  equipment,  however,  was 
special  and  when  ordered  had  to  be 
made  from  patterns  designed  generally 
for  the  manufacture  of  grey-iron  cast- 
ings. Consequently  more  metal  was 
furnished  than  was  necessary  and  the 
cost  was  high.  Now,  however,  the 
Smith  organization  is  standardizing  on 
cast-steel  equipment  and  using  patterns 
designed  for  manufacture  in  cast  steel, 
thus  making  it  possible  to  produce 
these  machines  at  a  cost  slightly  in 
excess  of  that  for  a  cast-iron  crusher. 
Advantages  claimed  for  the  cast-steel 
crusher  are  its  durability  particularly 
in  the  event  of  "tramp"  iron  entering 
with  a  charge  of  rock.  The  accidental 
entry  of  this  material  into  a  grey  iron 
crusher  generally  .results  in  serious 
damage.  The  cast-steel  equipment,  it 
is  claimed,  will  successfully  withstand 
this  test. 

To  Be  Continued  in 
Next  Week's  Issue 


Business  Notes 

t  ) 

Northwest  Engineering 
C  0.,  Chicago,  announces  that  H.  A. 
Hutchins,  formerly  with  the  Thew 
Shovel  Co.,  has  become  associated  with 
its  main  office  in  Chicago.  Mr.  Hutchins 
had  been  with  the  sales  force  of  the 
Thew  company  since  1917  and  was  dis- 
trict manager  of  the  Chicago  territory 
of  that  company  up  to  the  time  of  join- 
ing the  hlorthwest  organization  on 
Dec.  15. 

Monarch  Tractors,  Inc., 
Watertown,  Wis.,  has  gone  into  over- 
time production  of  a  six-cylinder  trac- 
tor. The  company  has  spent  a  year  in 
developing  and  perfecting  this  new 
model. 

BucYRUS  Co.,  South  Milwaukee, 
Wis.,  announces  the  addition  to  its  sales 
force   of  John   .1.    Gault.      Ho   has   had 


many  years  of  experience  as  construc- 
tion and  locating  engineer,  having  been 
assistant  engineer  on  the  Chicago  & 
Northwestern,  engineer  maintenance  of 
way  on  the  Chicago  &  Alton,  c instruc- 
tion engineer  for  the  United  Fruit  Co. 
and  assistant  engineer  on  the  Chicago, 
Milwaukee  &  St.  Paul.  His  latest  con- 
nection was  with  the  International 
Harvester  Co.  as  locating  engineer  on 
a  railroad  project.  Mr.  Gault  will  be 
attached  to  the  Chicago  office  of  the 
Bucyrus  Co.  at  622  McCormick  Build- 
ing. 


Equipment  and Materidls 

^  ) 

Four-Speed  Gasoline  Locomotive 
Shows  High  Draw-Bar  Pull 

A  draw-bar  pull  of  5,2550  lb.  in  low 
gear  with  sanded  rails  has  been 
developed  by  the  four-speed,  7-ton 
gear-drive  locomotive  announced  by 
the  Fate-Root-Heath  Co.  of  Plymouth, 
Ohio.  Among  the  features  of  this  equip- 
ment is  the  transmission,  giving  a  range 


Gear-Drive      Locomotive 
Transmission  for 
Four  Speeds 


of  speeds  of  2J,  4,  8,  and  12  miles  per 
hour,  either  forward  or  reverse,  and 
an  additional  final  drive  and  gear  shaft. 
The  gears  are  large  and  massive,  the 
final  drive  gear  having  a  14i-in.  diam- 
eter and  a  4-in.  face.  This  gear  per- 
mits of  the  proper  speed  reduction  and 
also  places  the  sprocket  shaft  which  it 
drives  in  the  same  plane  as  the  axles. 
The  other  gears  have  2  and  2J-in.  faces 
respectively. 

Sliding  gears  are  made  in  pairs  on 
the  second  driving  shaft.  The  gears 
that  are  driven  are  the  only  ones  in 
mesh.  Forward  and  reverse  speeds  are 
obtained,  by  large  bevel  gears  with  in- 
ternal gear  teeth  into  which  the  pinion 
that  drives  the  main  gear  meshes,  thus 
eliminating  jaw  clutches.  All  gears  are 
of  alloy  hardened  steel,  mounted  on 
extra  large  shafting  and  ball  bearings. 
These  ball  bearings  are  all  inside  the 
gear  case,  from  which  they  receive 
lubrication,  and  insure  permanent 
alignment.     The  final  drive  is  by  means 


of  two  short  heavy  chains,  one  for  each 
axle,  driven  direct  from  '^he  trans- 
mission. 

The  power  plant  is  a  Buda  heavy 
duty,  four-cylinder  gasoline  engine,  wit"! 
a  Modine  sectional  core  radiator.  The 
clutch  is  of  the  dry-plate  type,  with 
nine  driving  discs  faced  on  each  sid  \ 
with  non-burnable  facings.  The  axles 
are  mounted  on  Hyatt  roller  bearings 
and  the  axle  springs  are  122  in.  long  to 
enable  the  wheels  to  follow  uneven 
track. 

The  frame  is  built  close  to  the  track 
and  the  cab,  of  all-steel  constraction,  is 
fitted  with  wire-glass  windows.  The 
overall  length  of  the  locomotive  is  144 
in.,  its  height,  72  in.,  and  its  width, 
from  51  to  642  in.,  depending  upon  the 
gage  of  track.  A  range  of  gages  from 
231  to  562  in.  is  provided  for. 

New  Cement  Handling  and  Load- 
ing Device  Being  Perfected 

To  supplement  the  service  of  its 
Batcherplant  for  storing  and  measuring- 
sand  and  stone  and  delivering  this  ma- 
terial into  motor  trucks  or  industrial 
railway  cars,  the  Biaw-Knox  Co.,  Pitts- 
burgh, is  developing  equipment  for  the 
rapid  handling  and  loading  of  cement 
into  mixers.  The  device,  which  is  not 
yet  on  the  market,  consists  of  two  main 
parts.  The  first  part  is  a  steel  box- 
shaped  truck  partition,  from  one  to  four 
of  these  being  furnished,  depending  on 
the  number  of  compartments  desired  in 
the  truck.  The  box  itself  has  a  bottom 
gate  and  a  specially  designed  cover  to 
protect  the  cement  from  moisture.  In 
operation  the  box-shaped  cement  parti- 
tion is  released  exactly  in  the  same  way 
as  the  ordinary  truck  partition  and  as 
the  sand  and  stone  are  dumped  the 
cement  automatically  goes  with  it.  This 
arrangement  is  designed  to  elimirat^ 
handling  of  cement  at  the  mixer  when 
sacks  are  emptied  into  the  skip. 

The  second  part  of  the  equipment  is 
a  ri.  pid  cement-loading  device.  Trucks, 
before  cr  after  receiving  premeasured 
ch.irges  of  sand  and  stone,  will  drive 
v-st  the  cement  shed  and  receive  the 
.iieasured  cement  from  steel  batchers  or 
ioppers  dumping  directly  into  the  ce- 
ment compartments  of  the  truck.  The 
equipment,  its  manufacturers  predict, 
will  eliminate  a  number  of  laborers 
rrdinarily  needed  in  concrete  mixing 
operations,  will  speed  up  work,  and  will 
reduce  cement  losses. 

v= 


Publications  from  the 
Construction  Industry 


Brick  Hoitsett — COMMON  Brick  Man- 
ufacturers Association  of  America, 
Cleveland,  Ohio,  has  published  a  64- 
page  illustrated  booklet  showing  plans 
and  photographs  of  sixty  residential 
brick  houses,  for  which  10c.  is  charged. 
A  separate  circular  giving  the  range  of 
cost  of  houses  and  prices  of  detailed 
plans  may  be  secured  from  the  asso- 
ciation. 

Paving  Mixer  Performanco—'V.  L. 
Smith  Co.,  Milwaukee,  is  distributing 
a  folder  covering  performance  records 
of  its  model  21-K  paving  mixer.  Day- 
hy-day  performance  data  on  a  large 
trunk  highwa.v  job  are  given  together 
with  a  number  of  photographs  show- 
ing the  mixer,  which  is  of  the  boom- 
and-buckrt  type,  in   action. 


Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


A  Ten  Year  Resume  of  Construction  Cost 


On  these  two  pages  the  E.  N.-R. 
Cost  Index  is  given  for  every  month 
since  1913,  together  with  the  deriva- 
tion. The  Volume  Index  Number 
also  is  given  for  the  months  and  years 
of  1920,  1921  and  1922.  Spring 
prices  of  construction  materials  are 
listed  for  the  last  ten  years. 


weightings  were  determined  by  study- 
ing the  annual  product'on  of  the  three 
prime  materials  and  the  number  of 
common  laborer.s  (exclusive  of  farm 
•215 
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E.  N.-R.  Cnnstruction  Cost 
Index  Number 

ENGINEERING  NEWS-RECORD'S 
Construction  Cost  Index  Number  is 
a  national  index  of  general  construc- 
tion cost  m  the  United  States.  For 
that  reason  in  its  computation  only  the 
great  basic  materials  and  common  labor 
are  considered.  Steel,  cement  and  lum- 
ber are  the  fundamental  materials   of 


E.  N.-R.  Construction  Volume 
Index  Number 

The  Engineering  News-Record  Vol- 
ume Index  Number,  placing  the  value 
of  contracts  let  on   a   1S13  purchasing 
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labor)  in  the  United  States.  The  mar-  basis,  was  announced  in  the  issue  of 
kets  considered  are  structural  steel  in  Oct.  20,  1921,  p.  670.  Its  purpose  is 
Pittsburgh,  cement  without  bags  f.o.b.    to  show  the  actual  amount  of  contracts 


ENGINEERING  NEWS-RECORD  CONSTRUCTION  COST  INDEX  NUMBER— 1914  TO  1922 


January. .. . 
February .  . 
March..  .  . 

April 

May 

June 

July 

August  . . .  . 
tepteiiiutf 
October.    . 
November 
December 

Averages . 


1914 

89.22 
89.22 
88.97 
87.97 
88.62 
87.87 
88.12 
90.11 
90.36 
88.51 
87.26 
86.51 

88.56 


1916 
130  46 
134.46 
142.96 
147.31 
148.86 
146.51 
145.76 
146.56 
149.56 
152.91 
155.66 
167.15 

147.35 


1917 
167.75 
167.75 
175.66 
183.41 
187.61 
199.26 
204.01 
198.41 
190.31 
167.11 
166.51 
167.11 

181.24 


1918 
184.51 
184.51 
184.51 
186.01 
186  01 
186.31 
188.65 
193.85 
193.85 
193.85 
193.55 
194.75 

189.20 


1919 

198.05 
201.50 
198.05 
191.25 
191.25 
191.85 
193.65 
196.65 
202 . 85 
202. -25 
206.85 
206.85 

198.42 


1920 
206.55 
225,10 
240.85 
265.20 
268.90 
273.80 
265.65 
252.00 
255.20 
255.20 
255.32 
251.62 

251.28 


1921 

230.87 
230.67 
224.27 
213.07 
210.82 
209.82 
203.82 
193.07 
188.27 
182.57 
166,32 
167.82 

201.78 


1922 
168.72 
168.72 
162.04 
164.72 
164.62 
166.62 
169.70 
173.40 
185.00 
188.60 
188.60 
192.60 

174.45 


the  construction  industry,  and  the  rate 
paid  common  labor  eventually  deter- 
mines the  cost  of  labor. 

The  importance  of  the  cost  of  brick, 
sand,  gravel,  crushed  stone,  and  the 
rest,  is  not  minimized;  but  these  mate- 
rials are  usually  produced  locally  and 
their  prices  are  subject  to  fluctuating 
local   conditions. 

The  Engineering  Neics-Record  Con- 
struction Cost  Index  Number  is  not 
referred  to  Boston  or  Seattle,  to 
Minneapolis  or  El  Paso  but  to  the 
3,507,640  sq.mi.  of  the  United  States. 
Change  in  towing  rates  on  the  Hud- 
son River  will  affect  the  price  of 
brick  or  crushed  stone,  alongside  dock, 
New  York,  without  making  any  change 
whatever  in  the  nationwide  cost  of  con- 
struction. On  the  other  hand,  a  price 
movement  in  either  steel,  cement  or 
lumber  wields  an  influence  that  is 
almost  invariably  continental  in  scope. 

The  Engineering  News-Record  Con- 
struction Cost  Index  Number  is  based 
on  the  prices  of  steel,  cement,  lumber 
and  common  labor  in  191.'?.  Fur- 
thermore, these  materials  and  com- 
mon labor  are  weighted  according 
to  their  relative  importance  as  ad- 
judged by  Engineering  Neux-Record. 
These  weightings  are:  Steel,  37.50  per 
cent;  cement,  7.14  per  cent;  lumber, 
17.10  per  cent;  labor,  38  per  cent.  The 
42 


Chicago;  3  x  12-in.  to  12  x  12-in.  South- 
ern pine  to  contractors  in  New  York, 
and  the  average  price  of  common  labor 
in  the  eighteen  to  twenty  cities  listed 
in  Engineering  News-Record  in  the  first 
issue  of  each  month.  The  prices  are 
those  obtaining  in  the  last  week  of  each 
month  and  published  in  the  first  issue 
of  each  month.  The  quantities  of  these 
materials  and  the  number  of  man-hours 
used  in  computing  the  Index  Number 
were  selected  so  that  the  total  cost 
(quantities  multiplied  by  prices,  and 
added  together)  for  1913  would  be  $100 
for  a  "unit  of  construction." 

For  example,  if  the  quantities  are 
2,500  lb.  of  structural  steel,  six  barrels 
of  cement,  600  ft.b.m.  of  lumber,  and 
200  man-hours,  and  the  prices  are  $1.50 
per  100  lb.  for  shapes,  $1.19  per  net 
bbl.  of  cement,  $28.50  per  M  ft.b.m. 
of  lumber,  and  19  cents  per  hour  for 
common  labor,  the  total  computation 
will  be  $99.74;  100  is  the  base  Engi- 
veering  News-Record  Construction  Cost 
Index   Number. 

The  accompanying  tabulation  gives 
the  Engineering  Ncivs-Record  Con- 
struction Cost  Index  Number  for  every 
month  from  1913  to  December,  1922, 
while  the  chart  gives  both  the  monthly 
and  yearly  numbers.  The  current  in- 
dex number  is  presented  in  its  regular 
form  on  p.  44  of  this  section. 


let  in  prewar  years  rather  than  the 
actual  money  value  of  contracts  let. 
It  is  based  on  1913 — despite  the  fact 
that  this  was  a  sub-normal  construction 
year  by  fifteen  to  twenty-five  per  cent — 
for  two  reasons:    1913  is  the  last  pre- 


E.  .V.-n.  CONSTRUCTION  VOLUME 

INDEX  NUMBER 

1913  and    1920  to    1922 

(1913  =    100) 

1922  1921         1 

January...                                       9\  41            I 

Februar.v,                                       100  43            1 

March.                                              202*  88*          1 

April                                               150  86            1 

M.iy                                                179  90            1 

■fnnc                                               187*  117* 

.1 'Iv                                           'IIS  90 

.\ni',i.t                                                    154*  94 

,<.[,•    ml  ,  I                                             |2g  114* 

(1.    ,,!„,                           ,                   127  109 

N..v,„,l„.,,                                    122*  101 

December Ill  1|8* 

*  T.iken   from   five   issues   of  Enginemno     f  i 
Record  during  month. 


war  year  and  most,  index  numbers 
(including  News-Record's  Construction 
Cost  Index  Number)  are  based  on  1913 
basis.  The  year  1913  was  normal 
neither  as  regards  the  volume  of  con- 
struction nor  the  monthly  distribution 
as    shown    by   contracts    awarded.      To 
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correct  the  latter  condition  current 
monthly  volumes  are  compared  with  the 
average  monthly  value  of  contracts  let 
in  1913.  As  an  example  the  value  of 
contracts  in  December,  1913,  which  was 
$63,341,000,  is  not  compared  with  the 
value  of  contracts  let  in  December,  1922, 
which  was  $123,143,000,  but  with  the 
average  monthly  value  in  1913,  which 
was  $57,545,000. 

Letting  C  represent  the  value  of  con- 
tracts let  in  1913  (or  any  fraction  of 
1913),  C,  the  value  for  1922  (or  the 
same  fraction  of  1922),  /  the  E.  N.-R., 
Construction  Cost  Index  Number  for  all 
or  the  considered  part  of  1913,  and  A 
the  Cost  Index  Number  for  all  or  the 
same  part  of  1921,  the  formula  for  com- 
puting the  Valume  Index  Number  is: 


Vol.  Index  No. 


IC, 
IiC 


But  I  and  C  are  constants — 100  and 
$57,545,000  (for  any  month  of  1913) 
or  100  and  $690,540,000  for  the  whole 
of  1913;  therefore, 

Ci 
Monthly  Vol.  Index  No.  =  .„.  ..-. 
■oio,4o01i 

C, 
6,905,4001, 


Yearly  Vol.  Index  No. 


Spring  Prices  of  Materials 
Since  1913 

Engineering  News-Record's  compari- 
son of  spring  prices  of  construc- 
tion materials  has  been  published 
once  a  year  since  1919.  The  large 
tabulation  brought  to  date  is  the  same 
as  last  year's,  with  the  addition  of  the 


average    common   labor  rate   over   the 
country. 

The  smaller  table  shows  the  per  cent 
change  in  prices  of  some  of  the  prin- 
cipal materials  from  the  average  spring 
prices  since  1913.  Structural  shape.s 
and  reinforcing  bars  are  16  and  12  per 
cent,  respectively,  less  than  the  average. 
Linseed  oil  is  7  per  cent  under,  com- 
pared with  -27  a  year  ago. 


Materials 

Crushed  stone,  New  York. , . 

Sand,  New  York 

Gravel,  New  York 

Cast  iron  pipe.  New  York . . . 

Structural  shapes.  New  York 

Tank  plates.  New  York 

Linseed  oil.  New  York 

Freight  Pittsburgh  to  New- 
York  or  Chicago  on  fin- 
ished steel  products  . 

Steel  sheetpiling.  Pittsburgh 
mill 

Structural  shapes,  Pitts- 
burgh mill .... 

Reinforcing  bars.  Pittsburgh 
mill 

Reinforcing  bars.  New  York 
warehouse 

.■Vverage 


PRICE  SITUATIONS  IN  SPRING,  1919,  1921  AND  1922 

(-hindieates  increase;  —  indic?tes  decrease) 

Per  Cent  Change,  Per  Cent  Change. 

January,  1919,  March.  1921. 

from  General  frcm  General 

Average  of  .Spring  Average  of  Spring 

Prices.  1913-1918  Prices,  1913-1920 


Per  Cent  Change, 

Dec.   15.  1921, 

from  General 

Average  cf  Spring 

Prices.  1913-1921 


-I-  42 
-I- 100 
-H20 


61 


-I-   32 


Per  Cent  Change, 

Dec.  14,  1922 

frcm  General 

-Average  of  Srrirr 

Prices,  1913-1922 

+   22 


-f 

48 

+ 

16 

— 

16 

- 

12 

+ 

26 

-1- 

13 

ENGINEERING  NEWSMIECORD  COMPARISON  OF  SPRING  CONSTRUCTION  MATERIALS  PRICES  SINCE  1913 
All  Prices  New  York  Except  Otherwise  Stated 


?s 

.5  ^ 

:=S 

i. 

.=  = 

X  3 

April.  1913 

Mav.  1913 
June,  1913. 

Average . 
April.  1914 
Mav.  1914     . 
June,  1914 

Average 

April.  1915 

May.  1915     . 
Tunc,  1915 

Average 

April.  1916 

M.iy.  1916 

June,  1916 

Average 

4pril.  1917 

May.  1917 

lunc,  1917 

Average 

^pril.  1918        . 

Mnv.  1918 

June.  1918  . 

Average 

April.  1919 

.Nlay.  1919     . 
June.  1919 

Average 

April.  1920 
Mav.  1920 
June.  1920 

Average 

April.  1921 

.Vlnv.  1921 

June,  1921 

Average 

April.  1922 

May.  1922 

June,  1922 

Average 

General  average. 
Dec   14.  1922. 


$28  50 
28  50 
28  50 


$7.00 
7  00 
7.00 


$0.50     $0  85     $24  00     $2   15     $1   70     $1   50     $2  25 
.50  85       23  50       2   15       I   65       I   50       2.25 

.50  85       23  00       2   15       I   50       1   50       2  25 


$1  60 
I  60 
I   60 


$1  61 
I  61 
16! 


$0  084 
084 
084 


S=«-o 


.fee     tss    >,iX 

$0  48     $0.16       $0.17 


Jl  19 

$1  12 
1.12 
1  12 

$28  SO 
$28  50 
30.00 
30.00 

$29  50 

$28  50 
28  50 
26  50 

$27  75 
$31  50 
31  50 
30  50 

$31  00 

$32  75 
34  75 
39  75 

$35  75 
$42  75 

42  75 

43  25 

$7  00 

$5  50 

5  50 
5.60 

$5.55 
$5  50 
5.75 

6  00 

$5.75 
$8  50 

7  25 

8  00 

$7  90 

$9  50 
II  50 
10  25 

$10  40 

$10  25 
10  00 
10  25 

$0.90 

$0  95 
.95 
.95 

$0  95 

$0.90 
1.05 
1.05 

$1  00 

$0  95 
.95 
95 

$0  95 

$1.20 

1  25 

1  25 

$1  25 

$1.75 

1.75 

1.75 

$0.50 

$0  50 
.50 
.50 

$0  50 

$0,40 
40 

50 

$0  45 

$0  50 
50 
.50 

$0  50 

$1  25 

1  25 

1  25 

$0  85 

$0  90 

90 

90 

$0  90 

$0  85 
85 
85 

$0  85 

$0  80 

85 

1  00 

$0  90 

$1  25 
1  35 

1  25 

$1  30 

$2  00 

2  00 
2  00 

$23  50 

$22  00 
22  00 
20  50 

$21  50 

$20  00 
20  50 
22  00 

$20  75 

$30  50 
30  50 
30.50 

$30  50 

$47  50 
55  50 
55  50 

$51  70 
$55  35 
55  35 
61  35 

$2  15 

$1  95 
1  85 
1  85 

$1  85 

$1  90 

1  90 

1  90 

$1  90 

$2  50 

2  50 

2  60 

$2.55 
$3  75 

3  80 
5  CO 

$4  15 
$4  20 

4  20 
4  20 

$1  62 

$1  15 
1  15 
1  10 

$1  13 

$1  15 
1  20 

1  20 

$1  18 

$2  50 

2  75 

2  75 

$2  67 
$3  88 
4  00 
4  31 

$4  06 
$3  00 

3  00 
3  00 

$1  50 

$1  20 
1  15 
1.15 

$1  17 

$1  15 
1  15 

1  20 

$1  17 

$2,45 

2  50 

2  50 

$2  47 
$3  35 

3  50 
3  50 

$3  45 

$2  90 
2  90 
2  90 

$2  25 

$2  25 
2  25 
2.25 

$2  25 

$1  95 
2  00 

2  00 

$1  97 

$3  10 

3  25 

3  10 

$3  15 

$4.09) 

4  09S 
4  09! 

$1  60 

$1  60 
1  60 
1  60 

$1  60 

$1  60 
1  50 

1  50 

$1  53 

$2  50 

2  50 
2  50 

$2.50 

$3  10 
4  00 
4  00 

$1  61 

$1  31 
1  31 
1  31 

$1  31 

$1  36 
1  32 

1  37 

$1  35 

$2  50 

2  65 
2  75 

$2  65 
$5  00 
5.50 
7.00 

$5  80 
$4  45 
4  45 
4  45 

$0  084 

$0  084 
.084 
.084 

$0  49 

$0  54 
.54 
.53 

$0.54 

$0  81 
.81 

$0  81 

$1  04 

1  21 

1  31 

$1  19 

$1  55 
1  55 
1  58 

$0  16 

$0  16 
.16 
.16 

$0.16 

$0  169 
.169 
.169 

$0  169 

$0  169 
.169 
169 

$0  169 

50  169 
169 
169 

$0  169 

$0  195 
195 
.195 

$0.17 

$0  18 
.18 
.18 

$1.12 

$111 
III 
1.15 

$0,084 

$0  18 

18 
,18 
,18 

$1  12 

$1  42 
1  46 
1.46 

$0  18 

$0  18 
|8 
18 

$1  45 

$1.76 
1.90 
1.91 

$0.18 

$0  28 
,28 
28 

$1  86 

$1  96 

1  96 

2  00 

$0  14 

14 
14 

$0,28 

$0.37 

.37 

.37 

$1  97  $43  00  $10  15 

$2  00  $45  00  $15  00 

2  00  45  00  15  00 

2  00  46  00  15  00 


$2  00  $45  50 

$2  00  $72  00 

2  08  70  00 

2  15  70  00 


$1  75 

$1  25 

$2  00 

$57  35 

$4  20 

$3  00 

$2  90 

$4  09! 

$3  70 

$4  45  $0  14 

$1  75 
1  75 
1  75 

$1  25 
1  25 
1  25 

$2  00 
2  00 
2  00 

$57  70 

.  57  70 

52  70 

$3  47 
3  47 
3  47 

$2  45 
2  45 
2  45 

$2  35 
2  35 
2  35 

$3  37 
3  37 
3  37 

$2  55 
2  55 
2  55 

$3  67  $0  15 
3  67     15 
3  67     15 

$1.56 
$1  55 


$0  195 

$0  27 


$15  00 

$18  00 


$1  75 
$2  00 


18  00   2  15 


00 


2  15 


$1  25  $2  00 

$1  25  $2  25 

I  50  2  50 

1.50  3  00 


$56  03 

$72  30 
76  30 
76  30 


$3  47 
$5  00 
5  00 
4  47 


$2  45  $2  35  $3  37 

$4  00  $4  00  $5  00 

4  00  4  00  5  00 

4  00  3  75  5  00 


$2  55  $3  67  $0,155 

$3.65  $5  00  «0  2274 

3  65  5  00  .2274 

3  65  4  67  


$0.27 
$0  27 


$2  08  $70  50  $18  00 

$2  17  $48  00  $16  00 

2  17  48  00  15  00 

2.17  43  00  14  50 


$2  10 

$1  95 
I  95 
I  95 


$1  42  $2  .58 

$1  25  $2  50 

I  25  2  50 

I  25  2  50 


$74  97 
$63  30 
63  30 
58  30 


$4  83 

$3  33 

3  33 

3  33 


$4  00  $3  92  $5  00 

$2  00  $2  00  $3  28 

2  20  2  10  3  38 

2  20  2  10  3  38 


$3  65  $4  89 

$2  55  $2  00 

2  55  2  40 

2  55  2  40 


$0  2274 


$1  83 

$0.73 
.67 


$0.27 

$0.38 


$2  17  $46  25  $15  00 

$1  97  $44  00  $16  25 

I  97  43  00  17  00 

I  97  43  00  20  00 

$1,97  $43  33  $17  75 

$1  69  $40  It  $11  25 

$2,20  $54  00  $15,50 


$1  95 

$1  75 

1  75 

I  75 

$1  75 

$1  44 

$1  75 


$1  25 

$1  00 


$1  00 
$0  81 
$1  00 


$2  .SO 

$1  75 
I  75 
I  75 

$1  75 
$1  .56 
$2  00 


$61  60 
$47  30 
47  30 
49  30 

$47  97 
$44  59' 
$54  30 


$3. 33 

$2  48 

1  58 

2  58 

$2  55 
$3  10 
$3  14 


$2  15  $2  10  $3  35 

$1  50  $1  50  $2  58 

I  60  I  60  2  68 

I  60  I  60  2  68 

$1  57  $1  57  $2  65 

$2  38  $2  26  $2  81 

$2.00  $2  00  $3  54 


SO.  37 

$0.46 
.45 
.45 


$0.45 
$0.55 


$0.57 
$0  56 


$2  .55 

$2  25 

$0  25    $0  73 

$0.38 

$0  57 

$1  75 
2  00 
2  00 

$2  48 
2  58 
2  58 

$0  83 

91 

91 

to,  38 
.38 
38 

$0  43 
42 
.43 

$1  92 

$2  55 

.....  $0.88 

$0.38 

$0  43 

$2  16 

$2  .50 

$3  05 
$3.14 

$0.1045  $0  97 
$0  90 

$0  23 
$0  34 

$0.M 
$0.47 
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December  Review  Of  Volume  and  Prices  "^T^^  t7^tri^iri^  Vr 

On    these   three  pages  the  totals  ber.    Lettings  in  the  Uriited  States  for    cent,  during  the  month, 

f       ^4.,„^«^o  ^,.,.,^^o^^r,   ;^T>^...-or,4-  the  entire   year  reached  $1,556,550,000,      _Ati  increase  of  6  per  cent  was  real- 

of  contracts  awarded  on  important  ^^  increase  of  26  -ler  cent  over  1921    ized,  however,  in  industrial  building  dur- 

construction  projects   are  given  tor  ^^j  2  per  cent  under  the  1920  total.           ing  December,  with  substantial  gains  in 

the  entire  year  1922,  as  well  as  for  ^ITe  hi-last  three  years  contracts  C0MPARE:r«^T9,r 

the  month   of  December  Compan-  classification                                     1913              1920                  1921                   1922 

sons  are  also  made  with  1913  and    waterworks $24,373,000         $30,772,098         $40,602,948         $35,220.00" 

thp      IqqI-      l-hrpp     vpnr<?        Prevnilinp     Sewers 26,906.000  36.066.577  39,385.042  43,584.000 

rne      lasr      tnrce     yeaib.       r-icvduing     Badges 23,290,000  35,213,881  27,330,677  43,477.000 

labor  rates    and    industrial    condi-    streets,  roads 48.471,000         265.423,491  315,351,427         334,694.000 

,.           .       .,               ■               ..■                      ..  Excavation,  drainaee  "Mfl  irri./:.ti"n                                             16.218,664               19,180.500               19,551,000 

tions  m  the  various  Cities  reporting    indu-^triai 49,104.000         482,200,884  114,256,054  I98.i4i.ooo 

tn  Fne!nfrr;n0    MpWi- Rfcnrti  aTP   Te-      Buildings 148,687.000  581,324,693  568,261,252  750,752,000 

ZO  i:.nsineei  ing    l\eWS  necora   are   re  Federal  Government                                          39,405,000               35,281,531                26.607.391                43.552.000 

corded,  together  with  current  prices    Miscellaneous  135,303.000  99.501.217  50.395.574  86,569,ooe 

on  construction  materials.  Total $495,542.000     $1.582.013.035     $1.231,370,955     $1.556.550,000 

C,        1     T    t   T                 J  /^  Minimum  costs  observed  in  Construe-    miscellaneous  construction. 

ontractS  Let  Increased  UVer  tion  News,  on  each  class  of  construction,        The  December  total  of   $123,143,000, 

26  Per  Cent  in  Year  ^^^   ^®    follows:    Waterworks,    $15,000;     representing  large  engineering  projects 
other  public  works,  $25,000;    industrial    above  the  minimum   costs  observed    in 

The    value    of    contracts    let    in    the  construction,    $40,000    and    commercial    E.  N.-R.,  added  to  the   estimated  total 

United  States  and  Canada  on  important  buildings  $150,000.                                            of  all  .smaller  contracts  let  during  the 

engineering    construction    projects,    as  The  December  decline  in  total  value    month,  would  aggregate  between  $240,- 


Engineering  News-Record 

Construction  Cost 

Index  Number 


•lanuary,  1923 191.70 

December,   1922    192.60 

January,  1922  168.72 

Peak,  June,  1920 ; 273.80 

1913   100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  dropped  nearly  one  point  since  last  month,  due 
to  decline  in  cement  quotations.  Steel  holds  at  $2.00 
per  100  lb.,  Pittsburgh  mill.  The  average  rate  for 
common  labor  is  still  47c.  Thus,  general  construction 
cost  is  13.6  per  cent  higher  than  one  year  ago  and  30 
per  cent  under  the  peak;  it  is  91.7  per  cent  above  the 
1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

December,  1922  (4  issues  of  E.  N.-R.) Ill 

November,  1922  (5  issues  of  E  N.-R.) 122 

December,  1921  (5  issues  of  E.  N.-R.) 118 

1913  100 

Yearly 

1922  (entire  year)  130 

1921  (entire  year)  88 

1920  (entire  year)  91 

1913 100 

Engineering  News-Record's  Construction  Volume  Index 
Number  is  111  for  the  month  of  December,  and  130 
for  the  whole  of  1922,  as  against  100  for  191.3.  This 
means  that  the  actual  volume  of  construction  in  1922 
(not  the  mere  money-value  of  the  contracts  let  that 
year)  is  30  per  cent  above  the  volume  of  construction 
for  1913.  Our  monthly  volume  number.  111  for  Decem- 
ber, 1922,  is  really  the  increment  of  construction,  and 
indicates  the  rate  at  which  contracts  are  being  let  as 
compared  with  1913  awards. 


announced  in  the  four  December  issues 
of  Engiveering  News-Record,  aggre- 
gated $123,143,000,  compared  with  $134,- 
697,000,  reported  in  the  five  issues  of 
November.  This  represents  an  average 
weekly  rate  of  $30,785,750  for  December 
as   against  $26,939,400   during   Novem- 


of  contracts  let,  represents  a  purely 
seasonal  condition,  pointing  to  a  con- 
tinuance of  the  prolonged  building 
boom. 

The  heaviest  falling  off  was  noted  in 
bridge  construction,  which  declined  over 
79   per   cent,   since   November.      Sewer 


000,000  and  $250,000,000.  Likewise  the 
E.  N.-R.  total  of  $1,556,550,000  for 
1922,  combined  with  the  smaller  engi- 
neering construction  awards  not  covered 
in  these  pages,  would  amount  to  over 
$3,000,000,000  for  the  year,  thereby  ex- 
ceeding all  records  since  the  1920  peak. 


TABLE  I— VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  AND  CANADA  IN  DECE.MBER,  1922 


Waterworks 

S.-wers 

Bridges 

Excavation,  drain.age  and  irrigation . 

Streets  and  roads 

Industrial  works 

Buildinas 

Federal  Governmeitf 
Miscellaneous 

Total 


$260,000 
1.175.000 
8.640.000 


Middle 
-Atlantic 
$278,000 
789.000 
214.000 

'982.000 

5.358.000 

20.725.000 

804.000 

3.898,000 


Southern 

$751,000 
389.000 
406.000 
270.000 

7,647,000 
554,000 

3,410,000 
303,000 
188,000 


Middle 

West 

$365,000 

394,000 

32,000 

75,000 

2.001.000 

5.356.000 

23.708,000 

59,000 

2,209,000 


West  of 

i^Iississippi 

$209,000 

238,000 

194.000 

220,000 

5,961,000 

5,128,000 

6,179.000 

1,155,000 

71,000 


"T^'estern 
$41,000 
285,000 
494,000 
304,000 
1,237,000 
455,000 
5,111,000 

513,066 


Canada 
$181,000 
285,000 


Total 
$1,835,000 
2,381,000 
1,340,000 
869,000 
18,096,000 
19,176,000 
59,605,000 
2.321,000 
17,519,000 


$10,293,000   $33,049,000   $13,928,000   $34,199.000   $19,363,000    $8,441,000    $3,870,000  $123,143,000 


T.\BLE  II— V.VLUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES,  JAN.  I.  1922  TO  JAN.    1.'  1923 


Wat  erworks 

Skewers 

Bridges. 

Excavation,  drainage 
Streets  and  roads .  .  ,  , 

Industrial  works 

Buildings 

Federal  Govommcnl 
Miscellaneous 


New 

Enul.and 

$2,770,000 

653,000 

2,341,000 

118,000 

10,573,000 

33,744,000 

65,298,000 

2,686,000 

5,359,000 


M'ddle 

Atlantic 

$7,435,000 

10,608.000 

16.539.000 

918,000 

72,961.0(10 

59,587,000 

281,521.000 

I6.3H,000 

49.956,000 


Southern 
$3,587,000 
4,125,000 
8,536,000 
9.093,000 
73.<)44.000 
21.767.000 
44.366.000 
8.105,000 
4.626,000 


Middle 

West 

$6,512,000 

18,286,000 

5,205,000 

1,813,000 

76,136,000 

57,365,000 

225,626.000 

3.380.000 

10.148.000 


West  of 
Mississippi 
$11,340,000 
6,785,000 
7,052,000 
4,477,000 
63,614,000 
15,753,000 
72,913,000 
4.052,000 
7,553,000 


Western 
$4,576,000 
3,127.000 
3,804,000 
3,132,000 
37,465,000 
9,925,000 
51,036,000 
9,016,000 
8,915,000 


Total 


$123,542.000        $515,850,000        $178,149,000        $404,473,000        $193,539,000        $140,997,000 


Total 
$36,220,000 
43,584.000 
43.477.000 
19.551,000 
334,694,000 
198,141,000 
750,762,000 
43,552,000 
86  559,000 
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World  Economic  Situation 
For  1923 

By  Secretary  of  Commerce  Herbert  Hoover 
The  following  summary  of  the  world's 
economic  situation  and  prospects  is 
based  upon  the  special  investigation  of 
representatives  of  the  United  States 
Department  of  Commerce,  in  each  for- 
eign country: 

In  the  large  view  the  world  has  made 
distinct  economic  progress  during  the 
past  year  and  the  conditions  are  very 
favorable  to  continued  progress  during 
1923.  There  are  in  exception  three  or 
four  states  in  Europe  which  give  con- 
tinued   anxiety,    but    thesei    exceptions 


should  not  obscure  the  profound  forces 
of  progress  elsewhere  over  the  whole 
world.  In  the  main  even  in  these  areas 
of  uncertainty  the  difficulties  are  to  a 
large  degree  fiscal  and  political  rather 
than  commercial  and  industrial. 

During  the  year  the  world  generally 
has  gained  in  social  stability:  Bolshev- 
ism has  gi-eatly  diminished  and  even  in 
Russia  has  been  replaced  by  a  mixture 
of  socialism  and  individualism;  nt  least 
active  war  has  ceased  for  the  first  time 
since  1914;  famine  and  distress  have 
diminished  to  much  less  numbers  this 
winter  than  at  any  time  since  the  great 
war  began ;  production  has  increased 
greatly  during  the  past  year;  unemploy- 


ment is  less  in  world  totals  than  at  any 
time  since  the  armistice;  international 
commerce  is  increasing;  the  world  is 
now  pretty  generally  purchasing  its 
commodities  by  the  normal  e.xchange  of 
services  and  goods,  a  fact  which  in  itself 
marks  an  enormous  step  in  recovery 
from  the  strained  movements  of  credit 
and  gold  which  followed  the  war. 

In  our  country  unemployment  has 
ceased  to  be  a  problem  and  we  are 
indeed  upon  an  economic  level  of  com- 
paratively great  comfort  in  every  direc- 
tion except  for  the  lag  of  recovery  in 
some  branches  of  agriculture.  Even  in 
this  field  there  has  been  a  distinct  im- 
provement in  prices  in  the  past  twelve 


Labor  Rates  and  Conditions  Throughout  the  Country 


A  shortage  of  freight  cars  proves  to 
be  the  most  serious  of  the  several  im- 
pediments, now  confronting  the  indus- 
tries of  the  country.  Production 
records,  with  an  adequate  supply  of 
freight  cars,  would  soon  approach  the 
peak  levels  of  1919-1920,  despite  sea- 
sonal declines.  The  car  situation,  how- 
ever, is  due  to  a  combination  of  circum- 
stances, involving  the  following  factors: 
(1)  Coal  miners'  strike  during  the 
summer;  (2)  Tremendous  volume  of 
freight  piled  up;  (3)  Lack  of  cars  to 
haul  materials  to  build  new  cars  or  re- 
pair old  ones;  (4)  Claim  on  the  part  of 
railroads  that  their  industry  is  unprofit- 
able, also  that  insufficient  capital  is 
being  attracted  to  permit  of  invest- 
ments in  unusual  expansion  of  freight 
equipment. 

Labor  shortage  has  handicapped  some 
industries  and  that,  combined  with  re- 
stricted immigration,  has  seriously 
hampered  industrial  activities,  causing 
'vages  to  trend  upward. 

Construction  activities  have  only 
slackened  to  a  degree  consistent  with 
normal  seasonal  slow-down.  The  build- 
ing season,  however,  in  the  face  of  an 
unsatisfied  housing  demand,  has  been 
extended  much  further  into  the  winter 
months  than  was  expected;  and  prom- 


ises to  continue  in  this  direction, 
weather  permitting. 

Local  industrial  conditions  as  reported 
by  Engineering  News  -  Record  corre- 
spondents are  as  follows: 

Atlanta — Weather  mild;  building  con- 
tinues active  with  many  new  projects 
under  way. 

Boston — Plenty  of  building  trades 
mechanics.  Common  labor  rate  50@60c. 
as  against  50@55c.  per  hr.  one  month 
ago. 

Cincinnati  —  Carpenters  on  strike. 
Brick  layers  reduced  to  $1.25,  from 
$1.35  per  hr.  All  classes  of  building 
labor  plentiful. 

Dallas — Enough  hodcarriers  and  com- 
mon laborers;  limited  supply  of  other 
crafts. 

Denver — Building  trades  100  per  cent 
employed.  Construction  work  con- 
tinuing without  interruption. 

Detroit — Seasonal  slackening  of  build- 
ing construction  causing  larger  supply 
of  workmen  in  all  trades.  No  great 
surplus  evident  yet. 

Kansas  City — Few  carpenters  avail- 
able; other  trades  plentiful.  Better 
grade  of  common  laborers  scarce;  wage 
scale  reduced  from  40@50c.  to  the 
present  rate  of  30(a)50c.  per  hr. 

Montreal — Labor,   all  classes,  plenti- 

(Higher  rates  indicated  by  -f-,  decreases  by — ) 


ful.  Common  laborers  receive  30c.  as 
compared  with  30@35c.  per  hr.,  one 
month  ago. 

New  York— Conditions  point  to  the 
continuance  of  the  1921  wage  scale. 
Scarcity  of  skilled  building  trades  me- 
chanics; plenty  of  common  laborers. 
Wage  rate  for  pick  and  shovel  men, 
45@50c.  per  hr.,  at  excavating  work; 
60c.  per  hr.  on  buildings. 

Pittsburgh — No  labor  shortage  in 
construction  industry.  Range  of  com- 
mon labor  rates,  40@60c.  per  hr. 

St.  Louis — Bricklayers  rate,  $1.25; 
being  paid  $1.37i  per  hr.  because  of 
extreme  shortage.  Carpenters  rate, 
$1.10;  plan  to  demand  $1.25  per  hr. 
after  May  1,  1923.  Few  being  paid 
above  scale  at  the  present  time.  Hoist- 
ing engineers  will  ask  increase  of  12Jc. 
per  hr.  on  May  1;  similar  demand  to  be 
put  forward  by  structural  iron  workers, 
March  1.  Plasterers  granted  increase 
of  12 Jc,  effective  Dec.  1,  1922;  helpers 
receive  same  wage  advance  Jan.  1,  1923. 
General  move  for  higher  wage  rates  in 
spring,  anticipated. 

San  Francisco — Bricklayers  awarded 
advance  of  12ic.;  hodcarriers,  6Jc.  and 
common  laborers,  2J@6jC.  per  hr.,  effec- 
tive Jan.  2,  1923.  Plenty  of  work  for 
all  trades. 


Brick- 
Cities      *  layers 

Atlanta $0.90 

Baltimore 1.25 

Birmingham 1  .00 

Boston 1 .25 


Cincinnati. 
Chicaeo.  .  . 
CTcveland. 

Dallas 

Denver.  . . . 


—1.25 
1.10 
1.25 
1.37J 
1.25 


Detroit 1 .  12J 

Kansas  City 1 .12| 

Los  Angeles 1 .25 

Minneapolis 1 .00 

Montreal 90 

New  Orleans 1 .00 


New  York. 


Pittsburgh. 
St.  Louis.  . 


1.25 


1.30 
1.25 


San  Francisco -1-  I  .25 

Seattle LOO 

Philadelphia 1.25 


Car- 
penters 
30.70 
.80 
.75 
1.00 

.95 
1.00 
l.IO 
1.00 
1.00 

.80 
1.00 

1.00 


.65 
.85 

1.I2J 

1.12J 
1.10 

1.00 

.80 

.90@1 


Hoisting 
Engineers 

$n .  70 

.87J(ff>.90 
.50@1.00 
90@1.00 

.95 
1.10 
1.10 
1.00 
1.00 

.80(31.90 
+1.00®  1. 25 

1.00 
.80 

.50 
.90 


Hod 
Carriers 

550.30 
.60^.75 
.I5@.25 
.7.^@.80 

.721 


Pile 
Drivers 


20.75 

' '  i  .00 


00 


1.25 


1.00 
1.12J 


1.00 
.90 


.75 

.40 

.75@.8U 

.50(3.60 
.SO 

1.12J 
.65 

.35 
.65 

.87§ 

.90 

.85 

+  .S1', 

.70 


.90(^1.00  .75^   90 


1.10 
.91 

.S7J 
1.00 

1.00 
1.00 

.87J 


.50 
.80 

1.00 

LOO 
1.12 

1.00 
1  on 

1  oo 


Structural 

Iron 
Workers 
TO.  6  5 
1.00 
1.00 
l.no 

.95 
1.05 
1.10 
1.00 

1.031 

.60^  .80 
—  1.00 

1.00 
.80 

.65 
1.00 

1.121 

1.00 

i.m 

1.12i 
.80(S>.90 
.90®  1.00 


Common 

Labor 

30.30(31.35 

.35®. 40 

.20(5),.  25 

-|-.50@.60 

.35(51.40 

.72J 

.75 

.  30(31.50 

.35(3;. 50 

.50 
.30@..50 

56J®.625 
.35(5'.  50 

.30 
.35(S).40 

.4^@.60 

.40@60 
.30®. 4s 

-I-  .50®. 561 
.50®.  60 
.35®.  45 
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mionths  and  its  troubles  are  mostly  due 
to  ovyr  production  in  some  lines.  Our 
manufacturing  industries  are  engaged 
v/ell  up  to  the  available  labor;  industrial 
production  has  enormously  increased 
over  last  year;  real  virages  and  savings 
are  at  a  high  level.  Our  transportation 
and  housing  show  great  gains  in  con- 
struction, though  we  are  yet  behmd  m 
these  equipments.  Both  our  exports 
and  our  imports  are  again  increasing 
after  the  great  depression  and  are  today 
far  above  prewar  levels. 

Outside  of  Europe  the  whole  world 
has  shaken  itself  free  from  the  great 
afterwar  slump.  The  economic  wounds 
of  Asia,  Africa,  Latin  America,  and 
Australia  from  the  war  were  more  the 
sympathetic  reaction  from  slump  in  the 
combatant  states  than  direct  injury. 
Their  production  and  commerce  has  re- 
covered to  levels  above  prewar.  The 
enforced  isolation  of  many  areas  in 
Latin  America  and  Asia  during  the  war 
has  strengthened  their  economic  fibre 
by  increased  variety  of  production  and 
has  contributed  vitally  to  their  effective 
recovery. 

In  Europe,  England  together  with  the 
old  neutral  nations  are  making  steady 
progress  in  production  and  diminishing 
unemployment.  Their  trade  and  com- 
merce are  improving;  their  govern- 
mental finances  are  growing  stronger; 
their  currencies  that  are  not  already 
on  a  gold  basis  are  steadily  approaching 
par;  and  their  exchanges  are  more 
stable.  The  combatant  states  on  the 
Continent  are  slower  in  recovery.  Even 
these  nations,  including  Russia,  have 
shown  progress  all  along  the  line  in 
commercial,  industrial,  and  agricultural 
fields  although  the  harvests  suffered  in 
some  spots.  Some  of  these  nations  such 
as  Italy,  Belgium,  the  Baltic  States, 
Poland,    Czechoslovakia,    and    Hungary 


show  increasing  political  and  social 
stability  and  improvement  in  their  Gov- 
ernmental finances.  In  Germany  and 
some  minor  states  in  southeastern 
Europe  governmental  finance  and  polit- 
ical difficulties  threaten  to  overwhelm 
the  commercial  and  industrial  recuper- 
ation already  made. 

The  continued  maintenance  of  armies 
on  a  greater  than  pre-war  basis  in  the 
old  Allied  states  maintains  political  un- 
certainty, lowers  productivity,  and  re- 
tards the  balancing  of  budgets  with 
consequent  cessation  of  direct  or  indi- 
rect inflation.  Disarmament  and  the 
constructive  settlement  of  German  re- 
parations and  the  economic  relations  of 
states  in  southeastern  Europe  are  the 
outstanding  problems  of  Europe,  and 
their  adjustment  to  some  degree  will 
affect  the  progress  of  the  rest  of  the 
world.  The  more  general  realization 
during  the  past  year  of  the  growing 
menace  of  these  situations  and  the 
fundamentals  that  underlie  their  solu- 
tion is  in  itself  some  step  toward  pro- 
gress. Their  solution  would  mark  the 
end  of  the  most  acutely  destructive 
forces  in  the  economic  life  of  the  world 
which  still  survive  the  war. 

Economic  forecast  cannot  amount  to 
more  than  a  review  of  tendencies  and 
a  hazard  in  the  future.  The  odds  are 
favorable  for  1923;  the  world  begins 
the  year  with  greater  economic  strength 
than  a  year  ago;  production  and  trade 
are  upon  a  larger  and  more  substantial 
basis,  with  the  single  exception  of  the 
sore  spot  in  Central  Europe. 

The  healing-  force  of  business  and 
commerce  has  gained  substantial  as- 
cendency over  destructive  political 
and  social  forces.  There  is  ample 
reason  why  there  should  be  con- 
tinued progress  during  the  next  twelve 
months. 


Tax-Exempt  Securities 
Amendment  Opposed 

Wash inytun  Correspondence 
Such  opposition  was  developed  in  the 
House  of  Representatives  against  the 
proposed  constitutional  amendment 
aimed  at  tax-exempt  securities  that  the 
consideration  of  the  bill  has  been  put 
over  until  late  in  January.  Many  are 
of  the  opinion  that  no  further  effort 
will  be  made  to  call  it  up.  Even  if 
it  is  brought  to  a  vote  later  m  the  ses- 
sion, it  is  very  doubtful  if  the  propo- 
nents of  the  measure  can  muster  the 
necessary  two-thirds  majority  required 
to  adopt  a  constitutional  amendment. 

The  principal  arguments  advanced  for 
the  amendment  are  that  tax-free  securi- 
ties shift  taxation  from  the  rich  to  the 
poor;  that  they  divert  capital  from  pro- 
ductive enterprises;  create  i^nrest  be- 
cause of  the  avenue  afford^  certain 
citizens  to  escape  taxation,  and  that 
they  encourage  extravagance  in  munic- 
ipal expenditures. 

Opponents  of  the  measure  contended 
that  the  national  government  should  not 
have  the  power  of  imposing  taxes  upon 
the  bond  issues  of  the  cities,  toviois  and 
counties.  To  do  so,  they  believfe,  simply 
would  transfer  the  burden  to  the  people 
who  issue  the  bonds  and  who  in  the 
course  of  time,  must  redeem  them.  It 
was  contended  that  it  would  paralyze 
the  farm  loan  system  an  the  great 
program  of  internal  development,  in- 
cluding highways,  reclamation  projects 
and  the  building  of  schools.  Much  of 
the  influence  behind  the  amendment,  it 
was  stated  on  the  floor  of  the  House, 
comes  from  those  who  already  ovsti 
large  blocks  of  tax-exempt  bonds,  since 
the  ratification  of  the  amendment  would 
increase  enormously  the  market  value 
of  the  tax-exempt  securities  already 
issued. 


Monthly  Prices  of  Construction  Materials 

Ups  and  Downs  of  the  Market 


Pig-Iron — ^Market  quiet  following  re- 
cent wave  of  buying;  prices  show  aver- 
age decline  of  $2  per  ton  since  last 
month.  Higher  quotations,  however, 
considered  unavoidable  owing  to  recent 
stiffening  of  fuel  costs. 

Railway  Supplies — Minimum  on  light 
rails  $40@$42  per  ton  at  mill;  $10 
higher  than  year  ago.  Slight  rise  in 
red  oak  ties  in  Middle  West.  Track 
bolts,  10c.  per  100  lb.  cheaper  at  mill. 

Pipe — Cast-iron  pipe,  6-in.,  $43  as 
against  $43@$43.50  per  ton,  last  month, 
at  Birmingham  mill.  Decline  of  $2  re- 
ported in  San  Francisco.  Prices  lower 
on  4  and  6-in.  in  Chicago  and  on  4-in.  in 
New  York.  Sharp  drop  on  clay-drain 
tile  in  St.  Louis.  Slight  declines  in 
sewer  pipe  in  St.  Louis  and  Boston. 
Wrought  steel  and  iron  pipe  prices  firm. 

Road  and  Pacing  Materials — Road  oil 
prices  unchanged;  demand  light.  As- 
phalt up  50c.  per  ton  in  Boston;  declined 
sharply  in  Seattle  during  month. 
Granite  paving  blocks  advanced  $2 
per  M.  in  Philadelphia.  General  ten- 
dency of  flagging  and  curbing  prices 
upward,  in  New  York  and  Middle  West. 
Wood  blocks,  Si  in.,  $2.26  as  against 
$2.32  in  Boston  and  $2.46,  compared 
with  $2.48  per  sq.yd.  in  Philadelphia. 

Sand,    Gravel    and    Crushed    Stone — 


Sand-prices  firm  throughout  country. 
Gravel,  at  minimum  of  $2.25  per  cu.yd. 
in  Detroit  as  against  $2@$2.25,  one 
month  ago;  due  to  increased  handling 
costs  in  cold  weather  and  also  higher 
labor.  Crushed  stone  up  5c.  per  cu.yd. 
in  Boston;  declines  reported  in  Atlanta, 
Cincinnati  and  St.  Louis. 

Lime — Hydrated  finishing,  down  $10; 
common  hydrated,  $1  per  ton  in  St. 
Louis,  during  month.  Minneapolis  also 
reports  drop  of  $1  per  ton  in  common 
hydrated.  Boston  quotes  advance  of 
$1.50  in  hydrated  finishing;  $1  per  ton 
in  hydrated  common  and  15c.  per  bbl.  in 
lump  finishing. 

Cement — Reduction  of  15c.  per  bbl. 
at  Bufl^ngton,  Ind.,  mills;  10c. ,  at  Uni- 
versal, Pa.  and  Steelton,  Minn.  Mill 
reduction  reflected  in  similar  drop  in 
quotations,  f.o.b.,  fourteen  Middle  West- 
ern cities. 

Structural  Steel — Tendency  higher  in 
finished  steel,  follovring  advances  in 
coke  and  scrap  prices.  Plates,  shapes 
and  bars  firm  at  $2  per  100  lb.,  Pitts- 
burgh, with  few  attempts  at  price  shad- 
ing. Heavy  buying  of  ship  and  tank 
plates  and  car  materials.  Wire  products 
^up  $1@$2  per  ton  at  mill. 

Brick  and  Hollow  Tile  —  Com.mon 
brick,   $20   as   against  $15@$15.50   per 


M.,  alongside  dock.  New  York,  one 
month  ago.  No  shortage;  demand  un- 
usual for  this  season  of  the  year.  Dal- 
las also  reports  advance  of  $1  per  M. 
Brick  down,  $2  in  Boston;  $1.50,  in 
Atlanta  and  50c.  per  M.  in  Detroit.  Few 
changes  in  hollow  tile.  Slight  advances 
in  Atlanta  and  Montreal;  decline  in 
Boston. 

Lumber — Car  shortage  main  factor  in 
holding  prices  up;  scarcity,  however, 
being  slowly  relieved.  With  better  de- 
liveries, prices  are  expected  to  lower. 
Yellow  pine  structural  timbers,  base 
sizes,  up  $10  in  Boston  and  $2  per  M. 
ft.  b.m.  in  Detroit;  down,  $1.50  in  St. 
Louis,  $2  in  Minneapolis  and  $7.50  in 
Cincinnati,  during  month.  Fir  high 
along  Atlantic  Seaboard  and  in  Middle 
West.    Hemlock  down;  spruce  advanced. 

Scrap — -Market  stronger;  demand  for 
first  quarter  improved.  Prices  firm  in 
New  York,  Chicago  and  St.  Louis. 

Explosives — Price  tendency  upward; 
40@60  per  cent  gelatin  dynamite, 
higher  in  Cincinnati,  40  per  cent,  up  in 
Philadelphia. 

Linseed  Oil — Raw  oil  93c.  as  against 
90c.  per  gal.,  one  month  ago,  in  New 
York;  Chicago,  98c.,  compared  \\'ith  95c. 
Dallas  advanced  2c.  and  Atlanta 
dropped  3c.  per  gal.  in  week. 
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Price  advances  since  last  month  are  in 
HG  IRON— Per  Gross  Ton— Quotations  compiled  by  The  Matthew  Addy  Co.: 

Cuirent  One  Year  Ag- 

CIXCINNATI 

No.  2  Southern  (silicon  2.25  @  2.75) $27 .  55  »22. 50 

NorthemBasic 2S.27  22.02 

Southern  Ohio  No.  2  (silicon  1 .75  @  2.25) 29.27  23 .  52 

NEW  YORK,  tidewater  delivery 

Southern  No.  2  (silicon  2.25  @  2.75) 33.  U  28.50 

RIRMINGHAM 

No  2  Foundry  (silic  n  2.25  @  2.75) 23.00  18.00 

PHIL\DELPniA 

EasternPa.,  Nn.  2X,  (2.25;n  2.75sil.) ZS.76  22  26 

Vuginia  No.  2  (silicon  2.25  (a  2.75) 33.17  28.74 

Basic 27  50  20.75 

GrayForge 28. li  22.50 

CHICAGO 

No.  2  Foundry  Local  (silicon  1.7r(a'  2.25) 28.00  21.70 

No.  2  Foundry  Southern  (silicon  2.25  @  2.75) ....     28.51  24 .  66 

PITTSPUTiGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundiy  Valley  (siUcoi:  1.75®  2.25) ^5.00  22.46 

Basic H.25  20.96 

27.50  21.96 


idicated  by  heavy  type;  declines  by  italics 

BUTT  WELD,  EXTRA  STRONG,  PLAfN  ENDS 
I.  to  IS 64  535  I  to  H 34 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotations  are  per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  legs  than  carload  lots  5c.  per  100  lb-  is 
aharged  extra: 

. Pittsburgh • 

One          Birming-  St. 

Current         Year  Vgo         ham      Chicago  Louis 

Standard  bessemer  rails.    .     $43.00          $40  00                        $43  00  43.00 

Standard  openhearth  rails..        43  00              40  00       $43  00         43  00  43.00 

Light  rails.  8  to  10  lb 40.00           31(5  32            2  00*       43  00  43.00 

Light  rails.  12  to  U  lb 42.00           31^32           2.00*       43  00  -^.OO 

Light  rails.  25  to  45  lb 42.00          31(3)32           2.00*       43.00  43.00 

Rerollcd  Rails 28@30         

»Per  100  lb. 


RAILWAY  TIES — For  fair-aiied  oiden,  the  following  piiees  per  tie  hold: 

6  In.  I  S  In.  7  In.  I  9  In. 

by  8;  Ft.  by  8 J  Ft. 

Chicago,    White    Oak                                                    $1.40  $1.55 

Chicago,  Hardwood  and  Red  Oak 1.25  1.40 

Chicago. ..  .Empty  Cell  Crco.''Oting(3dd'I)                    .45  .50 

San  Francisco Giften  Douglas  Fir                       .84  I    17 

San  Francisco,  Empty  Cell  Creosoted.  Douglas  Fir      1.60  2.25 

8t.  Louis,  White  Oak I  30  1.55 

St.  Louis  (creosoted)  (rinc  treated) 1 . 70  2. 05 

St.  Louis,  Red  Oak,  plain 1.15  1.40 

St.  Louis,  Sap  pine-cj-presa 1 ,  05  1 .  30 


TRACK  SUPPLIES— The  following  price'*  are  ba<w  per  100  lb.  fob.    Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  price:  at  the  places  named: 

. Pitf-burgh .San     Bir- 

Onc  Year  Fran-  min? 
Current            Ago      Chicago  St.  Louis  cisco    ham 
Standard  spikes,  ^in. 

and  larger $2  75                $2.25  $2.55     tS.60     $4  45*3  29 

Track  boltH 3  75(8.4  50     J.25@J.50  3.65       i.70       5  45     4  29 

Standard  section  angle 

ban. 2.75                 2.40  2.40       S.i.'i       4.10     2.94 


WKOUGHT  PIPE  -The  following  di; 
n  the  latest  Fitt.*tburgh  basing  card: 


nt?  are  to  jobbers  for  carload  lots 


BUTT  WELD 


Steel 

Inches  Black 

1  to  J 66 

2 59 

2t  to  6  A3 

7  to  8 60 

>tol2     59 


Galv. 
541 


Inches 
!  to  li 


LAP  WELD 


46J 


2 29 

2J  to4   32> 

4)  to  6 32} 

7tol2 30 


2  to  3. 


65 


54i 


LAP  WELD.  EXTR.\  STRONG.  PLAIN  ENDS 

2  57  46}  2 30 

25  to4 61  50S  2Jto4 33 

4Uo6 60  49}  4}  to  6 32 

7to8 56  43}  7to8 25 

9  to  12 50  37}  9  to  12 20 


STEEL  PIPE— From  warehouses  at  the  ola 

hold  for  steel  pipe: 


named  the  following  discounts 


New  York 

1  to  3  in.  butt  welded 57% 

2i  to  6  in.  lap  welded 54% 

New  York 

I  to  5  in.  butt  welded 44% 

2!  to  6  in.  lap  welded 41% 

Malleable  fittinga.  Class  B  and  C.  from  Ne 
Cast  iron,  standard  sizes,  32-5%  off. 


St.  Louis 

S7% 

54% 


Chicago 
62  5% 
595% 

— —  Galvanised 

Chicago  St.  Loui: 

48}%  "4% 

45}%     .  41% 

r  York  stock  sell  at  list  1  ess  1 0^ 


CAST-IRON  PIPE — The  following  are  prices  ptr  net  ton  lor  carload  lots: 


in.  and 

Gas  pipe  and  CI 


Ne 

Birmingham 

Mill  Current 

. .       %i7.r,0        $.5i  .50 
er       ii.OO        59  00 


r  York — — 

One 

Year  Ago 

$50.30 

47.30(1148.30 


51.20         49.10 
.■\,"  $4  per  ton  extra;    16-ft.  lengths.  $1  per  ton 


San  Fran- 
5    Cisco 
$53.10       i5e.00 
52.00 


CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  Un.ft.: 


Size,  In.  Current 

3     «45   00 

4     55  00 

5     80.00 

6     105  00 

8     170.00 


One 
Year.igo 
$40  00 
50.00 
80.00 
105.00 
I  75 . 00 


St.  Louis 

iio  00 

io  no 
75.00 
75.00 
165.00 


Chicago 
$50.00 
60.00 
80.00 
100.00 
150.00 


$76.50 
97.75 
127.50 
212.50 


Dallas 
$55.00 
65  00 
84  00 
110.00 
181.00 


SEWER  PIPE — The  follo^Wng  prices  are  in  cents  per  foot  for  standard  pipe  i 
car  load  lots,  f.o.b.,  except  as  otherwise  stated: 


New  York  Pitts- 
Delivered  burgh 
.     SO  14  $0  105 


875 


.51 

.65 
l.03t 
l.50t 

l.80t  I  05 
2.40t  I  40 
2  70i  I  575 
4  50r  2  795 
5.00i  3  096 
6.50V  4.14 
7.50r  4.715 


.52 


105     $0   10     $0.0875 

.125 

.150  .1225 
.  225  .  2000 
. 2925  . 2800 
.3825 
.5625 

.765       .68 
1.0125      .92 

1.2375     

1.4625    1.20 

2.45t 

3.00t 

....       3.55t 

....       3.96t 


SO. 12       to   12 


.54 
.72 
1.00 
1.20 
I  60 
1.80 
3.75t 
4.75t 
5.50t 
6.00t 
12 


$.175 
.20 
.2625 
.435 


2io' 

2.16 

2.73 

3  00 

3.60 

Bo-ton to. 12 

Minneapolis 

Do 


i0.1S5    80.29       go. 55      tl 


Seattle 1 

T.o^  .\ngeles 

New  Orleans .  I 

Cincinnati .  I 

Atlanta .  I 

Montreal,  deUtertd .  ( 

Detroit 

Baltimore 

Kansas  City,  Mo 

Philadelphia I 

*4-in.,  6-in..  9-in..  respectiv 


.651 

.476 
.4995 
.459 
1.35 
.459 

.  54 


l.82t     

I  665  4.407t 
1.755      


tDouble  Strength.     }3- 


I  eot 

^pecial. 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS — Follnwinjj  are  prices  per  gallon  in  tank  cars  8,000  gal 
f.o.b.  place  named: 

New  York.  45%  asphalt fat  terminal) . . . 

New  York.  65'>  aiphalt (at  termmal)... . 

New  York .  binder (at  terminal) .... 

New  York,  flux    (at  ternunal).. . . 

New  Y  ik.  liquid  anphalt  ....  (at  terminal) . . . 

St.  Louis  50('J  60%  fl^phalt 

rhirago.  40-50%  asphalt 

Chicago.  60-70%  a.*'phalt 

Dftllas  45^;-  a.^halt 

n.illas  55'^^  a'»phalt. 

Dallas  binder      

San  Frannsco,  bmder.  per  ton.    


minirouoa 


Current 

One  Year   A( 

$0.06 

$0.05i 

.06 

051 

.061 

.07} 

.061 

.06 

.07 

.06) 

.c* 

.CM* 

.05 

.05 

.05 

.05  J 

.040 

.10 

.048 

.11 

053 

.IS 

9.50t 

is.oot 

•  I-'reight  $21.75  net  ton  l-^  Whiting.  Ind. 

t  F.o.b.  Oleum,  Cal.  Freight  to  San  Francison,  80c.  per  too. 
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ASPHALT — Prire  per  ton  in  packages  (350-lb.  bbl. . 
bulk  in  carload  lots,  f.o.b.  points  listed; 

New  York  (Mexican) 

Boston  (Mexican) 

Chicago  (Stanolind) • 

San  Francisco, /.o.b.  refinery.  Oleum,  Cal 

Dallas,  (Texas) , 


425-lb.  drums)  and 


Package 

$20  00 

19  SO 

26  00 

17.00* 

26.00 

Sea.tt\e  "D"  grade  (California) 23.75 

40  00 

S8.M 

25  00 


Bulk 
$16.00 
16  00 

22  00 
1 1  00* 


Denver  (Cnlifornia) 

Minneapolis /.O.6.  Twin  Citiet  (Stanolind) 

St.  Louis  (Ateiix:an) 

Baltimore  (Mexican) 

Los  Angeles,  at  factorj/,  Bakersfield  (Califomia) 

Montreal  (Mexican) 

Atlanta  (Mexican) 

Detroit  (Mexican) 

Cincinnati  (Mexican) 

Maurer,  N.J.  (Trinidad  and  Bermudez) 

Maurer,  N.  J.  (Mexican) 

PhUadelphia  (Mexican) 

Kansas  City,  petroleum 

♦Freight  to  San  Francisco.  80c.  per  ton. 

tF.o.b.  Richmond,  Cal. 

NOTE — Barrels  or  drums  nro  optional  in  most  cities.     About  6  bb's.  to  the 
ton,  and  from  4  to  5  drums;  200  to  300  gal.  to  the  ton. 


28.00 

22  00 

23  68 
22.50 
28  00 
18  00 


21.00 
16  50 
18  95 
19.50 
26  00 
15  50 
16.00 
22  83 


PAVING  STONE- 

New  York 

Chicago 

San  Francisco 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal 

New  Orleans 

Cincmnati 


St.  Louis. . . . 
Kansas  City. 
Philadelphia. 


.5-in.  granite,  30  blocks  per  eq.yd.  $4.45  per  sq .yd. 
f  About  4x8x4  dressed 3.  35  sq.yd. 

•       \  About  4x8x4  common 3   10  sq.yd. 

Basalt  block  4x7x8 70.00  per  M 

5-:n.  granite 2. 00  per  sq.yd. 

Granite 2.10  sq.yd. 

Granite,  26|  blocks  per  sq.yd.  lOO.OOperM 

Granite 

Granite 100.00  per  M 


Granite.  4  xjS  i 

Granite 

f  4x8x4  dressed .  . 

I  4x8x4  common. 

Granite 


3.  25  sq.yd. 
I.  35  per  M. 
3  10  sq.yd. 
2  90  sq.yd. 
3.95  sq.yd. 
Granite 130  00  per  M. 


FLAGGING- 

New  York 


Chicago. 


(■Bronx.  5ft $0.50    sq  ft 

J  Manhattan.  4  ft 35(n-  .40  sq.ft. 

1  Queens,  5  ft JS(gi  .40  sq.ft. 

L6x20-in.  cross-walk 1.00     lin.ft. 

I8in.  wide 99     Im.ft. 


CURBING— Bh.estone  per  lineal  foot,  delivered  in  New  York,  costs  $2.40@, 
2.75  for  5xl6in.:  $3.50(<i4.00  f.irSxIS  in.  5x18  in..  Si. 40  per  lin.ft.  delivered 
in  St.  Louis.     6x18  in.,  Chifago,  $2  per  lin  ft. 

WOOD  BLOCK  PAVING—  Size  of  Block      Treatment        Per  Sq.Vd. 

New  York  (delivered) 3  |6  $221 

New  York  (rffiicTf/0 3j  16  2  30 

New  Ymk  (delirered) 4  16  2  77 

Boston 3J  16  2  26 

Chicago 4  16  3.00(33  25 

Chicago 3}  16  2  50 

St.  Louis 3}  16  2  00 

St.  Louis 4  16  2  00 

Seattle 4  16  Off  market 

Minneapolis JJ  |6  2  09 

Atlanta 3}  16  2.30 

New  Orleans 3  16  1  75 

New  Orleans JJ  16  I   95 

New  Orleans 4  |6  2  25 

Dallas 4  18  3.90 

Baltimore 3J  16 

Montreal 4  !6  4  50 

Detroit 3  16  2  84 

Detroit 4  |6  3.00 

Cincinnati 4  16  2  35 

Kansas  City 4  16  3  25 

Philadelphia 3S  16  s  i6 


CONSTRUCTION  MATERIALS 

SAND  AND  GRAVEI — Price    for  cargo   or  carload   lots  to   contractor  is  as 
Follows,  per  cu.yd.: 

. Gravel   . 

. 1J  In. J  In. . Sand . 

One                         One  One 

Year                      Year  Year 

Current      Ago    Current      Ago  Current  Ago 

New  York $2  00       $1  75       $2.00      $1.75  $1.00  $1   00 

Denver I  90        2  50         1.90         2.50  1.00  I    10 

Chicago 2  25         2.00        2.25         2.00  2.25  200 

St.  Louis,  per  ton I  45         1 .  25         150         130  145  I   20 

Seattle I   00         1.50          1.00         1.50  1   00  1   50 

Dallas g.ss         2.00         2.25         2.00  I  fl7i  2  00 

Minneapolis 1.75*        1   50          I   75*        1.50  i  .00  0  50* 

Cincirlnati J  2,5          1.00         1    25          1.50  I    15  1    50 

San  Francisco 2  15        2.25         2.15        2  25  1   50  1   50 

Boston 1.40        2.65         1.40        2  65  1. 10  2  00 

New  Orleans 2  85         2. OBJ       2.85         2  08j      1.35  1   35 

Los  Angeles,  per  ton 1.35                         1.35  ..  1   20 

Atlanta,  per  ton 1   75         I   85         1   75          1   85  I   32  125 

Detroit 2  25        2  00        2  25        2  00  2  00  2.00 

Baltimore,  per  ton.. I    40                         1   60  2  00 

Montreal,  per  ton 1   25         1.25         1   50         1.50  I    25  1.25 

Birmingham,  per  ton  (Crushed  slag  used  instead  of  graveh  1.25  1   28 

Philadelphia 1.70         1.50         1.75         1.57  165  180 

Kansas  City,  pet  ton 2.00t       2.00t           ..  0.66* 

New  York — Grit,  $1 .  75  per  ou.  yd. 

Los  Angeles — Freight  from  quarry,  70c.  per  ton,  and  is  included  inabovenricc 

*  At  pit. 

t  per  ou.  yd. 


CRUSHED  STONE — Price  for  cargo  or  carload  lots  f.o.b.  city,  unless  state* 
otherwise,  is  as  follows,  per  cu.yd.: 

IJ  In. . {  In    

Current  One  Year  Ago  Current  One  Year  .\go 

New  York $165  $1   80(al.90  $175  $i.80@l.90 

Chicago 2.25  1.60  2.25  1.60 

St.  Louiarfedrcred....        S.OO  1.65*  S.IO  1.65* 

Dallas   1.65  2.93  1.65  2.93 

.San  Francisco 2.15  2.25  2   15  2.25 

lioaton,  delicered 1.70  3.00*  170  3.00* 

Minneapohs.  "' pfan(..       2  00  2.00  2  25  2.25 

Kansas  City 2.40  2.75  2.40  2.75 

Denver 3.50  3.50  3  50  3.50 

Seattle  drfirered 3  00  3.00  3  00  3.00 

Atlanta 2.00*  2  00*  2  00*  2.00* 

Cincinnati  de/iupTfd...        1.80*  2  371  1.80*  2.08 

Los  Angeles 1.60*  1.70* 

Detroit I.90@2*  1.90*  l.90(?2*  1.90* 

Baltimore 1.75*  1.65* 

Montreal 1.80*  2.00*  1.90*  2.10* 

Bimi'igham  deKDcrai        3.20  3.20  3.10  3.10 

Phildelphia 1.75*  1.70  I  60*  1.55 

Pittsburgh 2.85  2.85  

Cleveland 3.00*  3.00*  

*Per  ton. 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants: 


Steuben\nlle  District. 

Ironton  District 

East  Canaan,  Conn 

Easton,  Catasaqua,  Pa 

Birmingham,  Ala 

Buffalo,  N.  Y.,  and  Erie,  Pa 

Cleveland,  Ohio 

Eastern  Pennsylvania  and  Northern 

New  Jersey 

Western  Pennsylvania 


1  40 
1.40 
1.25 
1.00 
1.00 
1.25 
1.20 


Mn. 

$1  30 
1  40 
1.40 
1.35 
1.00 
1.00 
1.25 
1.20 


Roofing 
$2  00 
2.00 
2.00 
4.00 
2.00 
1.00 
2.25 


$1.30 
1.40 
1.40 
1.00 
0.90 
1.00 
1.25 
1.00 


LIME — Warehouse  prices; 

Hydrated,  per  To 
Finishing  Coral 

York $16.80(ffi$17.i()  $13.10 


N 
Chicago. 

St.  Louis 

Boston 

Dallas 

Cmcmnati 

San  Franci'co 

Minneapolis 

Denver 

Detroit 

Seattle  paper  sacks, 

Los  Angeles 

Baltimore 

Montreal 

.Atlanta 

New  Orleans 

Philadelphia 

Kansas  City 


18.00 
22.20 
18  50 
22  50 
15.80 
22  00 
25.50 
24  00 
19.50 
24  00 


Lump,  per  Barrel 
Finishing  Common 

""    '"■  ■      $2.75(2  $3.  I3i* 
l.40t 


$3.63!* 

1  50t 
16  75t 
3  SO* 


13  30 
16.00 

21 .  00  (white) 


IS.OOt 
3.00* 
2.50t 

I0.75t 
1.75t 
1.40t 
2.70t 

18.25t 


21  00 
13  00 
17.25 
14.50 
24.00 


15.50 

25.60 

*Per  280-lb.  bbl.  (net).    tPer  180-lb.  bbl.  (net).    JPe 

bbl.      Minneapolis  quotes  brown  common  lump  lime; 

Sheboygan  $1.45.     New  York  quotes  hydrated  hme  " 

lump  lime  "alongside  dealers  docks"  or  "on  cars." 

NATURAL  CEMENT— Price  to  dealers  per  bbl.  for  500  bbl.  or  over,    fob.. 


15.00t  ll.OOt 

2  25t  l.85t 

2.40+ 

13  OOt  12  OOi 

2  40t  2.40t 

ton — Refimd  of  lOc.  per 
Kelly  Is.  white  is  $1.55, 
in  cars"  in  paper  sacks; 


exclusive  of  bags; 
Minneapolis  (Rosendale). . . . 

Kansas  City  (Ft.  Scott) 

Atlanta  (Magnolia) 

Cinciimati  (Utica) 

Boston  (Rosendale)  per  bag. 
St.  Louis  (Carney) 


One  Year  Ago 

$2.80  $2.80 

1.50  1 . 60 

11.00  ton         11.00 

1.72  1.93 

0.85@0.95 
J. 7-5 


PORTLAND  CEMENT— Prices  to  contractors  per  bbl.  ii 
points  hsted  without  baas.    Cash  discount  not  deducted. 
Dec.  7        One  Month  Ago 

New  York,  del.  by  truck $2. 60(5; 2.  70  $2  60 

New  York,  alongside  dock  to 
dealers 

Jersey  City 

Boston 

Chicago 

Pittsburgh 

Cleveland 

Detroit 

Indianapolis 

Toledo S.3S 

Milwaukee S.S3 

Duluth 2.04 

Peoria 2.26 

Cedar  Rapids 2.33 

Davenport £.SS 

St.  Louis 

San  Francisco. 

New  Orleans. . . 

Minneapolis. ,. 

Denver 

Seattle 

Dallas   

Atlanta 

Cincinnati 

Los  Angeles 

Baltimore 

Birmingham. . 

Kansas  City. . 

T  lontreal 

Philadelphia.  . 

St.  Paul 


2.H 
2.36 
2.33 


2.35 
2.71 
3.30 
2.23 
2.85 
2.90 
2.25 
2  54 
1.39 


2.30 
2.48 
2.85 
2.20 
2.24 
2.46 
2.47 
2.41 
2.48 
2.37 
2.14 
2.39 
2.45 
2.43 
2  35 
2.71 
3.30 
2.39 


NOTE- 


2.40 
2.45 
2.88 
2.51 
2.29 


2.90 
2.40 
2  45 
2.88 
2.51 
2.39 


carload  lots  f.o.b. 

One  Year  Ago 
$2.20@2.30 

2.00 
2.12 
2.52 
1.97 
2.02 
2.26 
2.17 
2.21 
2.20 
2.18 
1.95 
2.13 
2.26 
2.21 
2  20 
2.84 
3.20 
2.24 
3.10 
3.10 
2.55 
2.55 
2.35 
3.31 
2.50 
2.27 
2.45 
3.10 


-Bags  10c.  each,  40c.  per  bbl.; 
Current  mill-prices  per  barrel  in  carload  lots,  without  bags:  to  ocntractors- 

Buffington.  Ind il.80     "  ~       - 

il.  Pa. 


Steelton.  Minn. 
Kordwick,  Va. . . 
Mitchell,  Ind... 
lula.  Kan 


1 .85 
2  20 
2  05 
2.10 


LaSaUe,  111 .... 

Hudson,  N.  Y 

Leeds.  Ala 

Hannibal,  Mo 

Lehigh  Valley  District. 
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rRliVNGLE  MESH— Price  per  100  sc,.ft.  in  carload  lots: 
PLAIN  4-INCH  BY  4-IXCH  MESH 


49 


Weight 
■^tvle  Founds  per 
unber  lOOsq.f*. 
032  22 

049  28 

068  35 

093  45 

126  57 


395 


160 


Pitts- 
burgh. 

Mill 

$0  85 

I   08 

I   31 

1  69 

2  08 
2  48 

2  85 

3  76 

4  34 

5  04 
5,84 

$0  65 


New  York 

$0  95 

I  23 

I  48 

1  91 

2  35 

2  81 

3  22 

4  25 
4  90 
5.69 
6  60 

PAVING 
$0  72 


036P 

05 3P  24              .91         I    02 

072P  31             I    15         1   29 

097P  40             1.48          I   07 

049R  24                 91          1  02 

067R  31             I    15         I  29 

089R  40            I  48         1   67 

In  rolls  15-,  20-.  24-.  28-,   32-,  36-, 
I50-,  200-  and  300-ft.  lengths      Calvi 

Tried  in  New  York  warehouses,  46  in 

EXPANDED  METAL  LATH— Price: 
are  as  follows: 


Chicago 

to  92 

1  18 

I  43 

1  84 

2  27 

2  71 

3  12 

4  11 


6.38 
$0  71 


Dallas 

H  172 

1  488 

1  835 


5  253 

6  079 
/  458 


16 


*New  York 
$22  00 
22.00 
22  00 
24  00 
27  00 


Chicago 
tSO  S9 
SI  9S 


SO  897 
99  1  284 
I  26  I  601 
1  62  2  06 
.99  1  264 
1.26        1  601 

1.62       2  06       

,  44-,  48-,  52-,  and  56-in.  wide  and  in 
ed  is  about  15%  higher.  Size  of  roll 
je  X  150  fl.  long,  or  600  sq.  ft. 

carload  lots  per  100  yd.  for  painted 

San 


S20  22 
21  64 
24  28 
26  10 


Francisco 
$20  78 
21   43 


*  Price  to  contractors  at  warehouse  ' 
or  Brooklyn. 


'  delivered  on  job  in  Ma 


Dallas 
$25  50 
27  58 
30  71 
i  33  16 

35  10 
hattan,  Bronx 


BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

■ Warehouse,  Uncut 


In-hea 
and  larger. . . 


itts- 

urgh 
Mill 
S2  00 
2  05 
2  10 


ningham 
Mill 
$2  35 
2  45 
2  55 
2  60 
2  65 


3   14 


Chicago 
$2  92 

2  97' 

3  02, 
3    17 


2  25 
2  50 
Includes  15c  charge  for  cutting  to  lengths  of  2  ft 
Twisted  bars  cut  to  length  take  extra  of  21\c.  per  100  lb 
ROLLED  FROM  RAILS 
St 


2  75 

2  80 
2  85 
2  95 


Chicago 
f  and  larger  12  10 


$2.45 
2  50 
2.55 


Dallas 
$3  50 
3  75 
3  80 


Chicago 

$2  35 
.      2  60 


St. 
Louia 
$2  75 

3  00 


iS  35 
3  40 
3  45 
3  60 
i.85 


Dallas 
$3  95 
4  20 


BRICK— Contractors  i 


[  lots  is  a?  follows 


New  York  (del.).... 
New  York  (at  dock) 

Chicago 

St.  Louis,  salmon..  . 
Denver,  salmon .... 

Dallas 

San  Francisco 

1.08  Angeles  (del.). . 

Boston  (del.) 

Minneapolis  (del.) . . 

Kansas  City 

Seattle 

Cincinnati 

Montreal 

Detroit  (del.)  . . . 

Baltimore  (ael.) 

Atlanta 

New  Orleans 

BirminRham 

Philadelphia 

Pittsburgh  (del.) 

Cleveland   

•  For  paving  block: 


One         One  Year 
Currrn'  Month  ^EO       .^go 

$23.50  $18.00(n  18.55  $17.40(0- 18.' 


■ —  Paving  Block  — • 


..26 


20  00 

11  00 
15  00 

12  00 
10  90 

15  50 

20  00 
18"  19 
14  50 
14  00 
17  00 

16  00 


10  00 

15  75 
12  50 

.  20  .1  28 

16  00 
16  00 

3!x8ix3 


115.50 

11  00 

15  00 

12  00 
9  90 

15.50 

22  00 
1 8(i:  1 9 
14  50 
14  00 
17  00 

16  00 


12  50 


14(3  15 

11  00 

16  00 

14  00 

12  65 

15  50 
15  50 

17  00 

15  00 
14  50 

14  00 

19  00 

16  00 

15  00 

20  00 
9  00 

14  00 
11  50 
16.00 


44  00  ... 

42  00  42.00 

70.00  75  00 

36  50  39  50(<i(4l 


20('.  28 

16  00  

16.00  

and  3]x8ix4  respectively. 


40.00         48.00 
t  F^o.b. 


HOLLOW  TILE — Price  per  block  in  carload  lota  to  contractor  for  hollow  build- 
ing tile. 

. New  York 

Current        One 


on 
Trucks* 
4x12x12...  $0,123 
6x12x12...  1844 

8x12x12...       .2305 

10x12x12 

12x12x12 

•  5  per.  off  for  cash. 


Year 
Ako 
$0   1112 
.  1667 
.2084 


$0  0674 
0926 
1263 


Phila- 
delphia 
$0   12 


Perth 
Amboy 


$0  OU     SO   108 


eapolii  (f.o.b.  ears) . 
Minneapolis  (delivered) . . 

Cincinnati 

Kansa"*  City 

Denver 

Seattle  (delivered) 

I#os  Angcle.**  factory 

New  <')rlcan^ 

Detroit  (delivered) 

Montreal 


0  0696 
0796 
0859 
.083 
.065 
.  II 

'.  12 ' 


Raltii 

\llanta 

Dalla. 

rtirminghnm 

Pittsburgh  (delivered) 

Cleveland      .    . 

San  Frnnciaeo,  Philadelphii 
partition  tile. 


$0  2147 
2653 
3448 


.36 
.26 
.30 


Atlanta,  New  York  and  Chicago  quote  < 


STRUCTURAL  MATERIAL— Following  are  ba»e  prices  f.  o.  b.  mill .  Pittsburg 
and  Birmingham  together  with  quotations  per  1 00  lb.  from  warehouses  at  place 
""'"''  '  """      . Warehouse 


Beams,  3  to  15  in.  .  . 
Channel.  3  to  15  in.  . 
Angles,  3  to  6  in.,  i  i 

thick 

Tees,  3  in.  and  larger. 
Plates 


Pitts- 
burgh, 
Mdl 
$2  00 

2  00 

2  00 
2.00 
2.00 


ming- 

ham      New 
MiU     York   Dallas 
$2  40  $3.14  $4  40 
2  40     3   14     4  40 


2  40 
2.40 
2,40 


3.  14 


4  40 
4.40 
4  50 


St. 

$3.00 
3.00 

3  00 
3.05 
3.00 


Chi- 
cago 
$3.02S 
3.021 

3  02i 
3  02i 
3  02i 


San 
Fran- 

cisa 
$3.25 

3  25 


3.25 

S.Si 


RIVETS — The  following  quotations  are  per  1 00  lb. : 
STRUCTURAL 


-—New  York -^ 
Pittsburgh,  Current     One 
Mill  Yr.  Ago 

n.andlarger       $3.00  $3.85     $3.50 


Chi- 
cago 
S3.  75 


Louis 
$3.85 


$4  75       tS.SS 


CONE  HEAD  BOILER 
i  in.  and  larger.     $3.10  3.95       3  60         3  85         3.95  4.85         J. 40 

landH 3.25  4.11       3  76         4  00         3.95  5.00        5^55 

JandA 3.50  4.35      4.00         4.25         3.95  5.25        5. SO 

Lengths  shorter  than  1  in.  take  an  extra  of  50c.    Lengths  between  1  in.  and  2  in. 
take  an  extra  of  25c. 


NAILS — The  following  quotations  are  per  keg  from  warehoun 
Pittsburgh,  San 

Mill  Chicago    Francisco    Dallas 

Wire $2.80  |3  45         $4  00        $4  40 

Cut 3.35  5  50  5.65  6.90 


St. 
Louis 

Mon- 
treal 

tS.ll 
3.26 

$4  95 

5  00 

PREPARED  ROOFINGS— Standard  grade  rubbered  surface,   complete 
nails  and  cement,  costs  per  square,  f.o.b.,  as  follows: 


No.  1  grade.. 
No.  2  grade.. 


I-Ply 

l.c.l. 

.$2   10 

.1.85 


lew  York  - 
2-Ply 
l.c.l. 
$2  55 


3-Plv 
l.c.l". 
$3.00 


l-Ply 
l.c.l. 


Philadelphia 
2-Ply 

3-Ply 

$2  35 

2  00 

$2  80 
2  40 

$1    90 
55  1   70 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $1.95  per  roll 
in  carload  lot*  and  $2.20  for  smaller  quantities  f.o.b.  Philadelphia. 

Single  shingles,  red  and  green  slate  finish,  cost  $5 .  50  per  package  (sufficient  to 
cover  50  sq.ft.)  in  carloads;  $5  75  in  smaller  quantities,  in  Philadelphia.  Strip 
shingles  (4  in  1)  f.o.b.  Philadelphia.  1  c.l.,  $5.90 


ROOFING  MATERIALS— Prices  f.o.b.  New  York: 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  roll  of  432  sq.ft $2  00 

Tar  pit.h  lln  400-lb.  bbl).  per  100  1b      165 

Asphalt  roofing  (in  barrels),  per  ton.  f.o.b.  plant* 40.50 

Asphalt  felt  (light),  per  ton,  f.o.b.  plant* 64.  50 

Asphalt  felt  (heavy),perton,  f.o.b.  plant* 68.50 

*  Delivered  in  Metropolitan  Dist.,  $3,00  additional. 


SHEETS — Quotations  are  per  1 00  lb.  iu  various  cities  from  warehouse  also  th« 
base  quotations  from  mill; 

Pittsburgh.  San 

Large  St.  Fran-  New 

Blue  Annealed                     Mill  Lots  l.oui.s  Chicago  cisco  York 

No.  10 $2  50  4.10  $4.00  $4  35  $4  19 

No.  12 2.60  4.15  4.05  4  40  4  24 

No.  14 2  70  4.20  4.10  4  45  4  29 

No.  16 2.90  4.30  4.20  4   55  4  39 

Black 

•Noa.  18and20 3.20  4.65  ■       4.70  5  70  i  .10 

•Nos.  22and24 3  25  4  70  4  70  5  75  i  36 

•No.  26 3.30  4.75  4  75  5  80  iio 

*No.  28 3.35  4.80  4.85  5.90  i  60 

Galvaniied 

No.  10 3.35  4.85  4.85  .    .  l.M 

No.  12 3  45  4.95  4.95  5.85  i  W 

No.  14 3.45  4  95  4.95  5  85  i  SO 

Noil.  17  to  21 3  75  5.10  6  15  <..«) 

Nos.  22and24.         ...           3   90  5.40  5  40  6   30  6  06 

•Nos.  25and26 4  05  5   55  5  55  6  45  6.10 

•  No.  28 4  35  5.85  5  90  6.75  6.60 

•For  painted  corrugated  sheol-s  add  30n.  per  1,000  lb.  for  5  to  28  gage;   25c.  for 
19  to  24  gages;  for  galvanized  corrugated  sheets  add  15c.,  all  gages. 


LIN.SEF.D  OIL 


-These  prices  are  per  gallon; 
New  York 


in  barrel  (5  bbl.  hits). 


Current 
$0.91 


car  Ago 
$0  74 


50 
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WHITE  AND  RED  LEAD— Ba 


I  cents  per  pound: 


■  White ■ 

Current      Yr.  Ago 
Dry  Dry 


Dry 

lOO-lb.  keg 13  SO 

-  i  and  50-lb.  kegs.  .  IJ  75 
I2j-lb.  keg  14  00 

5-lb.  cans  16  50 

l-Ib.  cans 18  50 


In  Oil 
15  00 
15  25 
15  50 
18  00 
20  00 


Dry 
12.25 
12  50 
12.75 
15  25 
17  25 


In  Oil 
13.75 

14  00 
14  25 
16  75 
18.75 


In  Oil 
13  50 

13  75 

14  00 
16  50 
18  50 


In  Oil 
12  25 
12  50 
12  75 


LUMBER 

Prices  wholesale,  per  M.  ft.  b.ni.,  to  dealers  in  carload  lots,  f.o.b. 


.San  Francisco — rriees  of  rough  Douglas  fir  Ko.  1  common,  in  carload  lots  to 
dealers  at  yards.     To  conlraclois,  $2  per  M  ft.  additional. 

6-8  and  10- 16- 18  and  22  and 

12  Ft.                   20  Ft.                   24  Ft.  25  to  32  Ft. 

3x3  and  4 $30  00                 $33  00                 $33  00  $35  00 

3x6  and  8 30.00                   33  00                   33  00  36  00 

4x4-6and8 30.00                   33  00                   34  00  37  00 

3x10  and  12 30  00                   35  00                   34  00  38  00 

3x14 34  00                  35  00                  36  00  38  00 

4x10  and  12 30  00                   33  00                   34  00  37  00 

4x14 34.00                  35  00                  36.00  38.00 

24  Ft.  and  Under          25  to  32  Ft.  33  to  40  Ft 

6x10 $32  00                       $35  00  $37  00 

6x14 34  00                        37  00  39  00 

8x10 32  00                        35  00  37  00 

8x14 34  00                        37  00  39  00 

New  York  an.I  Chicago — Vv  holesale  prices  to  dealers  of  long  leaf  yellow  pine. 

■ .New  York* ■  Chicago  -- 

20  Ft.  22-24  20  Ft.  22- 

and  Under  Ft.  and  Under  24  Ft. 

3x4to    8x8 $47  00  $48  00  $46  00  $48  00 

3xl0to  10x10 50  00  51.00  49  00  5100 

3xl2to  12x12 54  00  55  00  52  00  54  00 

3xl4to  14x14 60  00  6100  57  00  59  00 

3x16  to  16x16 67  00  68  00  61   00  6'    Oa 

3xl8to  18x18 80  00  8100  68  00  70  00 

4x20to20x20 90.00  91.00  78  00  80  00 

*Wholesale  price  to  dealers;  to  contractors,  delivered  from  lighters  or  c.irs  to 
job,  $5  additional.    Short  leaf  pine  up  to  1 4  x  14  costs  $  1  5  per  M.  less. 

Over  24  ft.— Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12  X  12  and  under,  for  sizes  over  12  x  12  add  $2.for  merchantable  .idd  $2  to  .sizes 
1 0  X  1 0  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


$58  00 


Other  Citiee 


Boston 

Seattle     .... 

New  Orleans 33  00 

Baltimore 

Cincinnati 45.00 

Montreal   50.00 

.Angeles 


I  20  Ft.  and  Under— 
r        Hemlock     Spri 


I2i 


Ue 

Minneapolis ^5.50 

Atlanta 35.00 

Dallas 45.00 

Kansas  City 38  75 


Philadelphia 45  00 


$60  00       $75  00 


38.75 


Boston $48  00 

Seattle $14  50 

New  Orleans,  at  mill 70.00 

Baltimore - 

Cincinnati ^7.50         77  ho 

Montreal   60.00         SO  00 

Los  Angeles 

Denver.. 30  25 

Minneapolis 48  50        40  2S 

Atlanta 18  .vO 

Dallas 45  00         36  00 

KansasCity 77  00         38  50 

Birmingham 23  00 

I'hiladclphia 34  50         41  Ooi 

Detroii 48  75        40  00 

St.  Louis 00.  Oft         


is -00 

36  00 

48  00 

49.50        52  75 

40.00 

44.00         55  00 

SS  75 

i9  SO 

.xl6Ft.—  2-In.  T. 
10  In. 

Hendock         P. 

$48  00        52  00 


4  3  75 
28.00 
48.60 
74  00 
30  00 
44  50 
47  00 


Mo 


itreal — Up  to  32  ft.;   over  which,  $3.00  per  M.  ft 


00 
up  to  30  ft. 


Birmingham — Quotes  carload  lots,  f  .i  .b.  sidings.     $  1 ,  50  additional  per  AI.  ft. 


cto 


Bostcn  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver;— Quotes  dealers  prices  to  contractors  on  large  projects. 

St.  Louis — Wholesale  price  to  contractors,  $7(u$l  1  per  "Si.  ft.  additional. 

Seattle — Price  to  contractors,  delivered. 

Dallas — Wholesale  to  contractors,  $  1 0  per  M.  ft.  additional. 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates  struc- 
tural shapes,  merchant  .^tcel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc..  the  foIiowinE 
freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of  36.000  lb  : 


T^altiniore $0."3I  5 

Eirmingham 69 

Boston 365 

Buffalo 265 

Chicago 34 

Cincinnati 295 

Cleveland 215 

l^euver .      1.275* 

*  Minimum  carload,  40,0001b. 
tMinimum  carload,  50,000  lb,,  structural  steel 
^  bteel  products. 


Detroit   $0 .  295 

Kansas  City 735 

New  Orleans 515 

New  York 34 

Pacific  Coast  (all  rail) 1   50t 

Philadelphia 525 

St.  T.ouis 43 

St.  Paul 595 

80.000.  lb.  for  other  iron  or 


CONTRACTORS'  SUPPLIES 

STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$3(a'S.05  $2.50  $180 


WIRE  ROPE^ — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

Eastern  Territory 
New  York 

and  East  uf 
Missouri  River 

Hercules  red  strand,  all  constructions 25% 

Patent  flattened  strand,  special  and  cast  steel 25% 

Patent  flattened  strand,  iron  rope 10% 

Plow  steel  round  strand  rope 40% 

Special  steel  round  strand  rope 35% 

Cast  steel  round  strand  rope 27i% 

Round  strand  iron  and  iron  tiller 1 0% 

Galvanized  steel  rigscing  and  guy  rope ^2^% 

Galvanized  iron  rigging  and  guy  rope +7^% 

California,  Oregon,  Nevada  and  Washington  Discount   5  points  less  than  dis- 
count for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5p  ints  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 

Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansns.  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE— For  rope  smaller  tha 


for  quantities  amounting  to  le; 
number  of  feet  per  pound  for  the  var 
J-in..  41;  t-in..  3i:  I -^in..  2  ft.  10  in 
pound  for  i-in.  and  larger,  in  1200-ft. 

Boston $0.ie\ 

New  York 17 

Chicago 18 

Mirmeapolis 18 

San  Francisco .16 

Atlanta 19 

Denver 20 

Cincinnati i  74 

Dallas 22 

Philadelphia 18 


.  the  price  is  §  to  2c.  extra;    while 


600  ft.,  there  is  an  extra  charge  of  Ic.    The 
us  sizes  is  as  follows:    -|-in..  8  ft.,  i-in.,  6; 
li-in.,  2  ft,  4  in.    Following  is  price  per 
oils: 

New  Orleans, $0.17} 

Los  Angeles 

Seattle 

St.  Louis 

Montreal.  .  . . 

Detroit 

Baltimore.  . . , 
Kansas  City . 
Birmingham. 


.X7J 


.19} 
.20^ 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 

Ge 

40% 

New  York $0  27 

Boston 22 

Kansas  City 2125 

Seattle 165 

Chicago .22 

Minneapolis 189 

st.Loufs :.:.     :22 

Denver 2025 

Dallas 23 

Los  Angeles 

Atlanta !.!...  23' 

Baltimore .'.'.'."!! 

Cincinnati !!.'.!."!!.*!  ."22* 

^Iontreal ,195 

Birmingham,  delivered !"!!!!  !  20 

New  Orleans ''  235 

San  Francisco.  .  .  .: '.■.  1525 

Philadelphia 25 


PILES— Prices  per  hneal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points             Length  Barge 

12  in.  at  butt 6  in.  30  to  50  ft.  $0,13 

12  in. — 2  ft.  from  butt 6  in.  50  to  59  ft.  0   175 

12  in. — 2  ft.  from  butt. 6  in.  60  to  69  ft.  0   19^ 

14  in. — 2  ft.  from  butt 6  in.  50  to  69  ft  0  23 

14  in.— 2  ft.  from  butt 6  in.  70  to  79  ft.  0  25 

1 4  m. — 2  ft.  from  butt 5  in.  80  to  89  ft.  0  32 


Rail 

$0.17i 
0.22 
0.24 
0.32 


SCRAP — The  prices  foUowmg  are  per  gross  ton  paid  to  dealers  and  producers 
1  o.b.  New  \ork.'In  Chicago  and  .St.  Louis  the  quotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  '    Chicago  St.  Louis 

No.  1  railroad  wrought $14  50  $11   50  $14  75f515 

Stoveplate 13  50  12.00  13  50((!l5.S0 

N 0.  1  machmery  cast 18  00'  16  50  \7(aZL 

Machine  shop  turnings 9  00  4  00  10  00 

Cast  borings. 12.00  5  50  I0  50im11 

Hailroad  malleable  cast 1 5  00  1 2  50  18m  19 

Re-rolling  rails 1 6  00  13  00  15  50 

Relaying  rails 28.50  30.00  25(330 


SHIP  SPIKES— Current  prices  per  100  lb.: 

.  ■ —  San  Francisco  — . 

I°-                                                                         Galv.  Black 

t $6  75  $5.50 

f 6.30  5  05 

3 6.15  4.90 

L  Pittsburgh  base  in  lots  of  200  kegs  or  more$3  50. 


Seattle 
Black 

$8  00 
7.75 
7.70 
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A  Charge  Not  Proved 

THE  criminal  indictment  brought  by  the  federal 
grand  jury  at  Washington  against  the  seven  men 
associated  with  the  Emergency  Construction  Committee 
of  the  Council  of  National  Defense  comprises  63  pages 
of  closewritten  typed  manuscript.  It  is  not  a  document 
lightly  to  be  discussed  or  considered — for  on  its  proof 
depends  the  reputation  of  men  of  hitherto  unimpeached 
integrity,  but  pending  a  more  complete  analysis  of  the 
charges  the  following  extract,  which  embodies  the  gist 
of  the  indictment,  should  be  read  by  the  construction 
industry : 

The  defendants,  each  well  knowing  the  stress  under  which  the 
United  .States  would  be  operating  because  of  the  sudden  neces- 
sities arising  on  account  of  war  conceived  the  fraudulent  scheme 
and  plan  of  getting  control,  for  their  own  gain,  profit  and  benefit, 
and  for  the  gain,  profit  and  benefit  of  their  past  and  future  clients, 
employers  and  their  friends,  of  the  administration  of  the  immense 
emergency  construction  progi'am  of  the  United  States  during  the 
war,  including  the  determination  of  the  policy  to  be  followed, 
the  form  of  contract  grossly,  unconscionably  and  fraudulently 
favorable  to  the  contractors  and  in  a  like  manner  and  to  the  same 
extent  unfavorable  to  the  United  States,  the  selection  of  contrac- 
tors, the  letting  of  contracts  thereunder  and  the  supervision  and 
administration  of  all  emergency  construction  work  of  the  United 
States  during  the  war.  and  to  that  end  did  unlawfully  and  feloni- 
ously conspire,  combine,  confederate  and  agree  together  and  with 
divers  other  persons  to  the  said  grand  jurors  unknown,  to  defraud 
the  United  States  by  unlawfully  and  corruptly  delaying,  impeding, 
obstructing,  pers'erting,  prejudicing,  contravening  and  defeating 
the  administration  of  its  laws  and  lawful  regulations. 

Whatever  technicalities  of  the  law  were  violated  in 
those  early  driving  days  of  the  war — and  we  have  no 
doubt  that  the  necessary  cutting  of  red  tape  did  involve 
some  violations — we  refuse  to  believe  that  the  men 
back  of  the  construction  program  were  conspirators  and 
traitors.  The  characters  denounced  in  the  intemperate 
language  quoted  are  so  different  from  those  which  the 
accused  have  been  known  to  possess  that  every  friend, 
not  only  of  the  men  indicted  but  of  the  whole  body  of 
engineers  and  contractors  who  were  a  part  of  the  war 
building  program,  will  pray  for  the  early  trial  of  the 
case.  A  government  department  which  will  formulate 
such  an  attack  and  not  hasten  in  every  way  to  attempt 
to  prove  its  justice  is  itself  a  travesty  on  justice. 

The  Engineer  and  the  Small  Detail 

BUSY  executives  are  often  pictured  as  those  men  de- 
voted only  to  broad  problems  of  planning  and  direc- 
tion. Small  details  are  considered  beneath  their  notice. 
Yet  quite  often  the  small  detail,  if  wrongly  handled,  will 
wreck  an  entire  program.  Therefore  does  it  happen 
that  details  often  command  executive  attention.  Par- 
ticularly does  it  behoove  the  engineer  and  contractor  to 
"cut  the  corners."  EngSneerina  News-Record  has  been 
publishing  for  a  year  a  section  wherein  short  cuts  in 
field  and  office  work  have  been  described.  More  fre- 
quently than  not  contributions  to  this  section  have  been 
fiom  men  who  actually  devised  the  thing  described. 
For  this  special  issue  however,  a  request  was  sent  to 
a  number  of  executive  engineers  to  supply  the  "From 
Job  and  Office"  material.     The  material  herein   is  an 


acknowledgement  that  no  matter  how  busy  engineers 
may  be  they  have  time  in  which  to  take  intimate  notice 
of  the  outstanding  details  of  original  work. 

Still  Room  for  More  Light 

THE  consent  decree  handed  down  by  Federal  Judge 
Knox  in  dissolving  the  Gypsum  Industries  Associa- 
tion is  of  general  interest  chiefly  as  a  judicial  confirma- 
tion of  some  of  the  distinctions  drawn  nearly  a  year 
ago  by  the  attorney  general  between  the  lawful  and  the 
unlawful  activities  of  trade  associations.  It  sheds  no 
new  light  on  the  shadowy  middle-ground  that  lies  be- 
tween what  is  generally  accepted  as  being  within  the 
law  and  what  is  clearly  under  its  ban.  Among  the  most 
important  of  the  border-line  activities  is  the  collection 
and  compilation  of  statistics  as  to  capacities,  produc- 
tion, stocks  and  distribution  and  of  the  prices  involved 
in  completed  sales.  These  were  held  by  the  attorney 
general  to  be  within  the  law,  but  Judge  Knox's  decree 
falls  short  of  a  clear-cut  confirmation  of  his  ruling  in 
these  particulars.  The  distinctions  that  have  been 
drawn  are  so  generally  accepted  and  the  debatable 
ground  has  been  so  little  narrowed  by  the  decree  that 
it  is  not  easy  to  understand  why  it  should  have  aroused 
so  general  a  stir  outside  the  gypsum  industry  itself. 

Improved  Road  Building  Equipment 

ROAD-BUILDIXG  equipment  features  this'  week's  in- 
,  stallment  of  Engineering  Neics-Record's  review  of 
developments  during  1922  in  the  con.struction  equipment 
and  materials  field,  begun  last  week.  Roads  of  the 
higher  type,  as  now  built,  while  lacking  in  the  spec- 
tacular features  of  a  great  bridge  or  skyscraper,  are 
nevertheless  large  and  complicated  structures  demand- 
ing, on  the  part  of  contractors,  a  great  \ariety  of  heavy 
equipment.  It  has  already  been  stated  that  the  year 
just  passed  brought  out  nothing  which  could  be  classi- 
fied as  new  in  road-building  plants,  but  scores  of  de- 
tailed improvements  in  standard  types  of  equipment 
were  made  by  manufacturers.  Highway  engineers  and 
contractors  realize  fully  that  results  now  attained  in 
road  building  have  been  made  possible,  in  large  part, 
by  the  manufacturers  of  construction  equipment  and 
materials.  It  is  just  as  important  to  keep  informed 
regarding  improvements  in  machinery  as  to  follow  prog- 
ress in  design  and  the  results  of  highway  research. 

International  Road  Congress 

REPRESENTATION  by  the  United  States  in  the  Per- 
.  manent  Association  of  International  Road  Con- 
gresses calls  for  immediate  action  by  highway  ofl^icials 
and  the  industries  interested  in  highway  development. 
The  association  is  a  technical  body,  composed  of  dele- 
gates from  independent  countries  whose  purpose  it  is  to 
as.semhle  and  co-ordinate  knowledge  on  highway  engi- 
neering and  highway  transport.  Leading  all  nations 
in    highway  construction,   the   United   States   certainly 
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should  not  lack  a  place  in  an  organization  from  which  it 
may  gain  much  and  to  which  it  should  be  able  to  con- 
tribute abundantly.  To  participate,  however,  an  act  of 
Congress  is  required.  The  act  does  not  involve  an  ap- 
propriation but  merely  an  authorization  to  make  the 
expenditure  and  take  the  action  necessary  to  member- 
ship. The  authorization  is  what  the  Department  of 
Agriculture  now  asks  for  its  Bureau  of  Public  Roads. 
The  request  is  approved  by  the  State  Department  and 
by  President  Harding.  Indeed  all  is  accomplished  ex- 
cept getting  congressional  action  and  this,  at  a  "short 
session"  crowded  with  bills  of  larger  public  concern, 
requires  immediate  effort.  State  and  county  road  offi- 
cials and  everyone  in  the  highway  industry  should  write 
their  congressmen  and  senators  to  pass  the  act  of  au- 
thorization. The  action  required  is  hardly  more  than 
mere  formality,  but  it  will  not  be  taken  unless  it  is 
urged  emphatically. 


The  Lesson  of  Low  Road  Bids 

10W  bids  characterized  highway  contracting  in  1922. 
^  This  was  particularly  true  of  the  early-season  con- 
tracts. In  Wisconsin,  Which  is  logically  a  low-cost  state 
in  road  construction  and  where  practically  90  per  cent 
of  the  year's  mileage  was  put  under  contract  prior  to 
May  15  there  was  a  drop  of  about  30  per  cent  below 
1921  bidding  prices.  In  other  states  a  similar  if  not 
an  equal  decline  was  exhibited  by  the  bids  submitted 
at  the  beginning  of  the  year.  As  the  season  advanced 
and  bad  weather,  poor  railway  sei'vice,  higher  prices 
and  increased  wages  came  along,  bidding  prices  soared 
to  a  height  not  so  far  below  those  of  1921.  Probably 
not  all  the  low-price  work  was  completed  at  a  loss  but 
it  is  certain  that  not  much  of  it  paid  a  reasonable  profit. 

Why  did  prices  for  road  construction  take  such  an 
extraordinary  drop  a  year  ago?  We  have  the  best  ex- 
planation perhaps  in  a  statement  by  H.  J.  Kuelling, 
highway  construction  engineer,  that  an  influential  rea- 
son for  the  low  prices  in  Wisconsin  was  that  "news  of 
profits  made  in  1921  became  noised  about  with  the  re- 
sult that  many  new  contracting  firms  sprang  into  being 
over  night."  The  competition  of  these  newcomers  con- 
fident in  their  estimates  predicated  on  the  weather, 
wage,  price  and  transportation  conditions  in  1921 — one 
year  in  a  decade  in  its  conjunction  of  conditions  favor- 
able to  construction  operations — stampeded  road  con- 
tractors into  a  slaughter  of  prices  which  astounded  the 
engineers  who  were  taking  the  bids.  Fear  of  being 
without  a  contract  again  demonstrated  its  power  to  fix 
the  charge  for  doing  work.  Other  influences  contributed 
but  they  were  largely  fugitive. 

The  lesson  is  plain.  In  a  stabilized  industry  the  con- 
ditions indicated  could  not  exist.  Highway  contracting 
is  not  stabilized.  It  lacks  definitive  knowledge  of  equip- 
ment performance,  relative  efficiency  of  methods  and 
reasonable  costs.  It  has  not  evaluated  the  influences 
that  control  progress.  It  has  accumulated  no  general 
fund  of  quantitative  information  which  indicates  the 
boundaries  of  prices  and  profits.  It  has  no  established 
business  policy.  Its  practices  are  individualistic  and 
erratic.  What  happened  early  in  1922  is  a  natural  con- 
sequence. It  will  happen  again  and  again  until  con- 
tractors organize  to  stabilize  their  business  policies  and 
to  determine  the  efficiency  factors  of  their  tasks. 

The  last  year  has  seen  progress  in  the  organization 
of  highway  contractors.  In  only  a  few  instances,  how- 
ever, have  these  organizations  become  awake  to  the  fact 


that  their  greatest  opportunity  for  power  and  influence 
lies  in  perfecting  their  own  practices  and  not  in  wring- 
ing concessions  from  state  highway  engineers.  The 
few  who  have  taken  the  wiser  course  are  getting  returns 
in  co-operation  by  highway  departments  and,  inciden- 
tally, the  concessions  desired  are  being  received  as  a 
matter  of  course.  There  is  hardly  a  leading  road-build- 
ing state  which  does  not  now  have  its  association  of 
road  contractors.  The  supreme  task  of  each  of  these 
associations  in  1923  should  be  to  organize  their  skill 
and  efficiency  as  road  builders.  It  will  be  their  greatest 
defense  against  irresponsible  influences  in  their  ovvm 
business  and  their  greatest  power  of  attack  against 
abuses  in  highway  engineering  practices. 

Structural  Progress  in  a  New  Phase 

IN  STRUCTURAL  engineering  the  past  year  has 
developed  something  that  gives  promise  of  being  most 
important :  a  new  movement  toward  efficiency,  based 
on  thinking  and  motives  different  from  those  that  con- 
trolled heretofore.  A  deliberate  seeking  for  economy 
of  material  has  developed,  which  is  concerned  with  the 
elimination  of  useless  safety  allowances — the  reduction 
of  over-cautious  margins  of  ignorance  handed  down  as 
traditions  from  the  early  days. 

It  appears  in  many  scattered  items  of  activity,  of 
which  the  better  known  ones  may  be  called  to  mind. 
The  demand  for  higher  working  stresses  for  structural 
steel,  which  has  now  given  rise  to  a  well  directed  engi- 
neering study  of  the  subject ;  the  advocacy  and  discus- 
sion of  lighter  brick-wall  construction;  restudy  of 
frame-house  specifications  to  promote  economy  by  re- 
ducing unnecessary  requirements,  in  conjunction  with 
a  progressive  raising  of  timber  stresses  extending  back 
over  a  number  of  years ;  the  general  movement  to  revise 
and,  if  possible,  make  uniform  the  building  codes  of 
various  cities;  the  attempt  to  arrive  at  a  more  precise 
statement  of  fireproofing  requirements,  with  the  ulti- 
mate object  of  classifying  fire  hazards  so  as  to  permit 
each  type  of  protective  material  to  be  used  to  its  full 
scope,  with  due  regard  to  light  and  cheap  forms,  such' 
as  fireproof  lath  and  plaster  construction;  and  the  re- 
vision of  reinforced-concrete  specifications,  now  nearly 
completed.  These  separate  enterprises  and  investiga- 
tions, originating  independently  and  at  different  times, 
are  in  fact  all  of  them  expressions  of  a  broad  general 
attitude  of  mind  on  the  part  of  structural  engineers 
that  seeks  to  establish  a  new,  higher-efficiency,  basis  of 
practice. 

For  a  generation  or  two  the  art  has  developed  by 
improving  the  calculation  of  stresses  and  making  def 
signs  more  rational.  The  results  of  steadily  advancing 
engineering  method,  however,  still  had  to  be  applied 
to  practical  service  by  way  of  basic  standards  (such  as 
working  stresses)  that  had  come  into  existence  by 
rather  arbitrary  judgment  at  an  early  period.  The 
nature  of  these  standards  did  not  permit  of  th^ir  being 
changed  from  year  to  year,  since  they  were  built  in- 
tegrally into  the  whole  structure  of  practice.  Now,- 
after  years  of  concern  with  methods  of  calculation,  de- 
tails of  design  and  processes  of  execution,  engineers 
are  turning  back  to  scrutinize  these  standards  as  to 
their  fitness. 

To  consider  a  specific  case:  wood  construction, 
the  oldest  branch  of  the  ai-t,  continued  for  long  years 
on  the  basis  of  limiting  stresses  not  far  from  one  thou-, 
sand  pounds  per  square  inch.     Strength  tests  indicated, 
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that  these  stresses  would  yield  a  factor  of  safety  of 
about  five;  and,  while  no  entire  structure  would  prob- 
ably ever  have  shown  a  ratio  of  more  than  two  or  three 
between  working  load  and  failure  load,  such  concep- 
tions as  the  "factor  of  five"  held  a  commanding  posi- 
tion, virtually  until  today.  In  recent  years,  however, 
several  influences,  most  powerful  of  them  the  competi- 
tion of  other  building  materials,  brought  higher  work- 
ing stresses  into  use,  as  1,400,  1,600.  and  finally  1,800 
for  the  stronger  woods,  with  no  indication  as  yet  that 
there  is  any  lack  of  adequate  safety  so  long  as  the  detail 
design  is  good — and,  in  fact,  no  indication  that  working 
stresses  have  yet  been  raised  as  high  as  safety  war- 
rants. Large  masses  of  test  figures  showing  consist- 
ently high  strength  values  give  occasion  for  questioning 
the  former  low  stresses,  and  invite  study  of  how  a  safe 
and  economical  stress  limit  may  be  fixed. 

Precisely  this  same  development,  leading  to  the  same 
questions,  is  observable  in  the  field  of  other  materials. 
An  advance  to  new  standards  may  be  looked  for  in  each, 
and  ultimately,  no  doubt,  the  traditional  limits  for  all 
the  widely  used  materials  of  construction  will  be  sub- 
jected to  searching  inquiry.  It  is  the  general  initiation 
of  this  movement  of  inquiry  that  marks  the  present 
time  as  the  beginning  of  a  new  stage  in  structural 
progress,  containing  the  possibility  of  far-reaching 
change  in  engineering  practice. 

Why — so  runs  the  thought  back  of  the  new  movement 
of  inquiry — why  should  the  engineer  make  great  efforts 
in  calculation  and  design  to  realize  a  possible  saving  of 
a  few  per  cent,  if  twenty  or  thirty  times  as  much  mate- 
rial is  consumed  by  a  blanket  allowance  to  cover  the 
designer's  mistrust  in  his  own  foresight  and  knowl- 
edge? How  can  so  large  an  allowance  be  justified?  A 
safe  margin  is  needed,  but  not  an  unreasonable  one; 
what  this  margin  should  be  is  the  question  to  be 
answered. 

Competitive  pressure  was  the  principal  stimulus  in 
raising  questions  of  this  kind,  though  not  the  only  one. 
Wood  becoming  scarcer  and  dearer,  found  steel  and  con- 
crete taking  its  place,  and  habit  carried  this  substitution 
even  beyond  the  cost  balance,  as  is  evident  from  the  re- 
tent  return  to  wood  framing  and  roof-truss  construction 
for  many  kinds  of  industrial  buildings.  Steel  lost  ground 
in  the  expansion  of  concrete  construction,  especially  be- 
cause concrete  design  was  conducted  on  a  fairly  modern 
working-stress  basis,  while  steel  continued  on  the  foot- 
ing of  a  quarter  century  ago.  The  field  of  rolled  steel 
was  invaded  by  light  pressed-steel  construction.  Brick 
similarly  suffered  through  the  competition  of  concrete, 
.  .id  in  a  measure  also  through  the  effect  of  bad  indus- 
trial conditions  of  production  and  marketing.  Com- 
petition between  various  fireproofing  materials  affected 
these  as  well  as  the  system  of  construction  to  which 
they  are  practically  adapted. 

'  But  in  a  sense  the  desire  for  modernizing  traditional 
standards  is  the  direct  outgrowth  of  the  wartime  short- 
ages in  materials  and  the  disturbed  conditions  of  the 
reconstruction  period.  Emergency  building  for  plant 
con.struction  and  housing  during  the  war  stamped  in- 
sistent question  marks  on  many  accepted  dogmas,  and 
the  topsy-turvy  price  relations  of  the  years  -following 
the  war  emphasized  them.  The  study  of  minimum 
dwelling-house  design  and  other  building  code  matters 
now  going  on  under  the  direction  of  the  Department  of 
Commerce  is  an  immediate  consequence  of  reconstruc- 
tion problems,  as  are  also,  though  in  a  different  way. 


the  studies  of  timber  design  and  brick-wall  practices 
being  conducted  by  commercial  organizations  of  the 
industries.  Incidentally,  the  fact  that  the  building-code 
work  has  already  extended  to  a  radical  restudy  of  house 
plumbing  requirements — also  suggested  by  reconstruc- 
tion needs — gives  an  instructive  illustration  of  how  the 
movement  for  more  economical  use  of  material  leads 
abroad  into  other  investigations. 

The  relation  of  the  new  movement  to  past  practice 
is  perhaps  best  seen  in  the  case  of  working  stresses  for 
steel  in  general  building  service.  For  many  years  all 
designing  has  been  conducted  on  the  basic  standard  of 
16,000  pounds  per  square  inch  maximum  stress  in  bend- 
ing and  tension,  a  figure  whose  origin  is  more  or  less 
lost  in  antiquity.  Even  the  pressure  of  war  demands 
did  not  weaken  the  sway  of  this  standard  much.  But 
the  war  did  teach  that  many  things  could  be  built  of 
wood  or  concrete  that  had  generally  been  built  of  steel, 
and  in  the  restored  free  conditions  of  business  after  the 
war  there  soon  arose  strong  demand  by  various  com- 
mercial interests  of  the  steel  industry  for  an  increase 
in  working  stresses,  which  would  obviously  give  steel 
a  new  competitive  advantage.  Simultaneously,  engi- 
neers also  began  to  doubt  whether  the  old  figure  was 
not  unduly  conservative.  Discussion  and  agitation  pro- 
ceeded, until  within  the  past  year  a  technical  committee 
to  study  the  question  was  organized  and  began  work. 

Structural  steel  engineers,  when  they  contemplate  the 
2 J  to  3  ratio  of  ultimate  strength  to  working  strength 
used  in  concrete  design,  are  naturally  dissatisfied  with 
the  much  larger  ratio  demanded  in  steel.  But  should 
they  attempt  to  compare  safety  relations  in  structures 
of  different  materials  and  radically  different  character, 
they  are  confronted  by  a  very  complex  problem.  Fur- 
ther, they  face  the  fact  that,  if  the  safety  margin  is  to 
represent  best  economy  of  material,  a  degree  of  uni- 
formity of  material  is  required  which,  many  protesta- 
tions to  the  contrary,  is  not  now  satisfactorily  assured. 
Still  further,  they  are  at  a  disadvantage  in  rational 
stress  fixing  because  the  much  younger  art  of  concrete 
construction  can  refer  to  tests  of  complete  structures 
to  verify  its  choice  of  stresses  and  its  designing  prac- 
tice, while  steel  construction  can  not.  And  finally  the 
use  of  steel  involves  fixed  units  of  size  and  form  in  its 
rolled  shapes,  and  it  may  be  that  the  most  efficient  use 
of  higher  stresses  would  require  ^a  revision  of  these 
standards.  Thus,  a  di.scuRsion  of  whether  the  old  16,000 
figure  should  be  changed  leads  of  necessity  to  an  intricate 
series  of  other  questions,  involving  elaborate  research, 
and  bearing  also  on  the  correlation  between  engineering 
and  its  underlying  industries.  In  the  same  way  each 
single  material  that  is  made  the  subject  of  inquiry  will 
bring  about  (if  the  inquiry  is  carried  to  its  fullest 
extent)  far-reaching  study  of  engineering  facts  and 
principles,  possible  revision  of  industrial  practice,  and 
in  any  event  much  research. 

We  have  spoken  throughout  of  a  new  movement,  a 
broad  movement  of  general  importance.  That  such  a 
movement  exists  at  the  moment  is  certain ;  the  fact  is 
easily  verified.  Whether  the  movement  really  will  prove 
to  be  broad  and  general  more  than  temporarily,  or 
whether  it  will  survive  for  long,  it  would  be  more  specu- 
lation to  predict.  But  if  all  members  of  the  profession 
come  to  a  full  realization  of  the  present  situation,  and 
appreciate  the  possibilities  of  the  movement  actively 
enough  to  give  it  their  support  and  aid,  they  will  place 
its  successful  progress  beyond  any  doubt. 
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Progress  Made  in  Highway  Engineering 

Administration  a  Pressing  Problem — Research  Leads  All  Activities — New  Pavements 
Have  Thickened  Edges — Construction  Exhibits  Improved  Efficiency 

An  Editorial  Review 


CONTRACTS  for  highway  construction  in  1922, 
measured  either  by  the  mileage  of  road  or  by  the 
cost,  exceeded  those  of  1921.  Using  the  same  measures, 
the  volume  of  construction  actually  performed  in  1922 
was  somewhat  smaller.  Reports  available  from  about 
half  of  all  states  and  including  most  of  the  states 
notably  active  in  road  building,  promise  a  volume  of 
construction  in  1923  fully  equal  to  that  of  1922.  The 
Federal  aid  system  provided  by  law  (7  per  cent  of  the 
total  road  mileage  of  each  state)  aggregates  187,406 
miles.  At  the  rate  of  Federal  aid  construction  in  1922, 
about  10,000  miles,  this  mileage  will  require  from  15  to 
20  years  to  complete. 

There  is,  then,  a  reasonably  sound  basis  for  asserting 
that  u-e  may  expect  yearly,  for  a  decade  or  more,  a,  vol- 
ume of  highxvay  construction  perhaps  not  as  great  as 
that  of  any  of  the  last  three  years  but  certainly  of 
comparable  magnitude. 

The  preceding  statement  demonstrates  that  highway 
construction  in  America  is  established  as  a  continuing 
business  of  great  magnitude.  It  is  important  that  engi- 
neers and  contractors  should  fix  their  attention  on  this 
fact.  They  have  to  prepare  to  administer  a  permanent 
construction  business  not  merely  to  carry  out  a  big  con- 
struction job.  All  collateral  industries — equipment 
manufacturers,  materials  producers,  purveyors  of  trans- 
portation— have  to  organize  for  a  continuing  market. 
The  problem  and  the  opportunity  are  similar,  with 
essential  differences,  to  those  of  our  period  of  intensive 
railway  construction.  They  have  to  be  approached  and 
grasped  with  the  certainty  of  clear  engineering  knowl- 
edge and  business  intelligence  which  distinguish  the 
best  examples  of  railway  administration. 

Growing  consciousness  of  highway  development  as  a 
permanent  institution  ranks  high  among  the  accom- 
plishments of  the  year.  It  brings  problems  of  highway 
administration  to  the  front,  where  their  place  is,  just 
as  in  railway  direction  principles  of  administration 
take  precedence  of  research,  design,  construction  or 
maintenance. 

Research  Activities  —  Research  outstripped  every 
other  highway  engineering  activity  in  1922.  More 
progress  was  made  investigating  road  design  and  struc- 
ture and  determining  the  traffic  demands  on  modern 
roads  than  during  all  previous  time.  This  does  not  indi- 
cate that  design,  construction  and  maintenance  have 
lagged,  but  that  research  has  accelerated  its  advance. 

By  a  careful  census  undertaken  by  the  Advisory 
Board  on  Highway  Research  of  the  National  Research 
Council,  it  was  disclosed  that  there  were  in  progress  in 
the  United  States,  as  of  December,  1922,  486  research 
projects  in  highway  engineering  and  highway  trans- 
port. Naturally  most  (267  of  486)  of  these  projects  are 
investigations  of  materials,  but  there  were  listed  58 
.studies  on  economics,  18  on  operation,  119  on  road 
design,  7  on  vehicle  design  and  17  on  construction. 

Possibly  traffic  tests  deserve  to  <lead  in  any  con- 
sideration of  highway  research  in  1922.  At  all  events 
their  spectacular  nature  has  made  them  better  known 


than  other  investigations.  Leading  these  traffic,  or 
service  tests,  of  course,  is  the  Bates  Road  test  in  Illi- 
nois, the  essential  results  of  which  are  published  on  p. 
57  of  this  issue.  Second  in  magnitude  to  the  Illinois 
tests  come  those  on  the  Pittsburg  Road  in  California 
which  were  outlined  in  our  issues  of  June  29,  1922,  p. 
1066,  and  Nov.  23,  1922,  p.  893.  Supplementing  these 
service  tests,  with  standard  trucks  and  full-size  road 
sections,  are  the  tests  at  Arlington,  Va.,  by  the  Bureau 
of  Public  Roads  where  loading  machines  are  traveling 
on  circular  tracks  to  determine  wear  and  other  surface 
action  of  trafl^c. 

With  the  new  series  of  truck  impact  tests  of  the 
Bureau  of  Public  Roads,  the  three  investigations  men- 
tioned are  notable  achievements  in  which  technical 
knowledge  and  highly  advanced  technique  are  combined. 
Outstanding  as  practical  results  are  the  conclusions 
that  if  existing  paved  roads  are  to  endure  there  must 
be  strict  load  regulation  and  that  balanced  strength 
calls  for  a  pavement  having  edges  thicker  than  the 
center.  Here  then  is  a  lesson  from  research  that  pos- 
sesses the  utmost  practical  economic  value. 

As  great  practical  value  is  contained  in  the  supple- 
mentary fatigue  tests  of  concrete  which  have  been 
under  way  at  the  University  of  Maryland,  at  Purdue 
University  and  at  the  laboratory  of  the  Illinois 
Division  of  Highways.  These  tests  have  gone  so 
far  as  to  make  reasonably  certain  the  conclusion 
that  concrete  pavements  will  endure  indefinitely  under 
repeated  loads  not  exceeding  half  the  modulus  of 
rupture  of  the  concrete.  With  greater  loads  the  pave- 
ment fails  by  fatigue.  With  this  knowledge  and  knowl- 
edge of  the  strength  of  the  concrete,  safe  truck  loads 
can  be  determined  with  some  accuracy.  It  is  even 
predicted  that,  using  the  new  strain  gage  designed  by 
the  Bureau  of  Public  Roads,  it  will  be  possible  to 
determine  the  bearing  capacity  of  old  pavements  of 
unknown  original  strength  so  that  load  limits  may  be 
named. 

While  pavement  investigations  have  been  most  em- 
phasized in  the  year's  research,  unpaved  roads  and 
particularly  gravel  roads  have  been  intensively  studied 
The  studies  on  dust  preventives  by  the  Michigan  State. 
Highway  Department  and  on  rhythmic  corrugation  by 
the  Bureau  of  Public  Roads,  give  highway  engineers  a 
substantial  start  toward  correcting  two  of  the  most 
annoying  faults  of  gravel  surfaced  roads.  Scarcely  less 
important  are  the  studies  in  North  Carolina  and 
Georgia  of  sand-clay  and  top-soil. roads.  In  this  re- 
search work  three  facts  (1)  the  combination  of  clay 
and  sand  most  stable  under  .traffic.  (2)  the  limit  of 
traffic  under  which  maintenance  is  practicable  and  (3) 
means  of  strengthening  and  toughening  the  surface 
layer,  are  approaching  tentative  determination.  It 
appears  quite  certain  that  means  may  be  at  hand  in 
the  near  future  of  extending  considerably  the  durabil- 
ity of  artificial  and  natural  sand-clay  roads. 

Studies  of  tractive  resistance  have  been  notable. 
Two  of  these  conducted  at  the  Iowa  State  College  are 
outlined  in  Engineering  News-Record,  Dec.  7,  1922,  p. 
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982  and  on  p.  76  of  this  issue,  and  they  reach  note- 
worthy practical  conclusions.  With  the  equally  compre- 
hensive investigations  of  the  University  of  Michigan, 
the  studies  of  Major  Mark  L.  Ireland,  Q.M.C.,  and 
the  tests  at  Yale  University,  results  have  been  made 
available  which  give  the  highway  engineer  a  good 
start  in  the  economics  of  road  surfaces,  grades  and 
alignment. 

A  traffic  census  remarkable  for  its  magnitude  and 
detail  is  under  way  in  Connecticut  in  conjunction  with 
the  Bureau  of  Public  Roads.  With  the  records  of  this 
census  analyzed,  a  task  now  in  progress,  engineers  will 
have  data  and  conclusions  on  commodity  and  passenger 
movement  which  will  furnish  a  real  basis  for  rational 
selection  of  road  types.  Incidentally  Connecticut  has 
londucted  a  census  of  highway  accidents  which  is 
dqually  unusual  in  its  scope  and  detail. 

Only  the  high  points  of  highway  research  have  been 
touched.  Significant  as  are  their  results  they  are  less 
significant  and  inspiring  than  is  the  fact  noted  at  the 
outset  that  nearly  500  research  studies  on  highway 
engineering  and  highway  transport  are  in  actual  prog- 
ress in  the  United  States  in  engineering  schools,  in 
state  highway  laboratories,  in  city  and  county  labora- 
tories, by  state  geologists  and  by  industrial  organiza- 
tions. With  the  co-ordinating  possibilities  of  the 
.Advisory  Board  on  Highway  Research,  which  should 
function  positively  during  the  coming  year,  these  many 
individual  studies  promise  real  usefulness. 

Incidental  to  this  highway  research  work  there  has 
been  invention  and  adaptation  of  instruments  and 
devices  for  conducting  and  recording  tests.  Individual 
mention  of  even  the  more  unique  of  these  apparatus 
is  impracticable  but  the  general  statement  can  be  made 
that  highway  research  engineers  have  had  virtually  to 
create  scores  of  instruments  and  testing  apparatus  of 
all  kinds  with  which  to  work,  before  they  could 
conduct  the  research  studies  which  they  have  under- 
taken. 

Development  in  Design — Advance  in  road  design  has 
been  largely  confined  to  the  pavement  slab.  In  all  states 
thei-e  seems  to  be  general  satisfaction  with  the  present 
grade  cross-sections  and  finish.  Use  of  standards  is 
the  prevailing  custom.  Very  few  states  as  general 
practice  design  roadbed  for  the  specific  project  in  hand 
or  to  meet  the  local  variations  in  soil,  drainage  and 
location.  To  repeat,  highway  engineers  appear  to  be 
satisfied  with  their  present  standard  roadbed  designs. 

In  pavement  design  a  similar  contentedncss  of  mind 
does  not  prevail  and  there  is  development.  Growing  out 
of  the  service  tests  on  the  Bates  road  and  the  Pittsburg 
road  there  is  a  strong  inclination  to  change  pavement 
cross-section  from  a  slab  thick  at  the  middle  and 
thinner  at  the  edges  to  one  as  thick  at  the  edges  as 
at  the  center  or  to  one  with  edges  much  thicker  than 
the  center  depth.  The  new  concrete  pavement  section 
adopted  in  Illinois  is  the  outstanding  example  of  the 
change  to  strengthened  slab  edges.  The  technical  sig- 
nificance of  the  new  Illinois  design  deserves  some 
consideration. 

Test  roads  have  seldom  given  results  so  positive  that 
a  radical  change  in  pavement  design  has  followed.  The 
fact  then  that,  following  the  Bates  Road  tests,  Illinois 
will  hereafter  build  its  concrete  road  slabs  with  thick 
edges  and  a  thin  crown,  is  worthy  of  note  as  a  variation 
from  the  normal.  This  change  in  practice  is,  however, 
significant  in  a  broader  way.     The  idea  of  a  road  pave- 


ment with  thickened  edges  is  not  unique.  Virtually  the 
same  design  as  has  been  adopted  in  Illinois  was 
selected  for  the  Maricopa  County  road  system  in  Ari- 
zona as  described  in  Engineering  News-Record,  May  26, 
1921,  p.  882.  Also  road  slabs  with  their  edges  thick- 
ened have  frequently  been  built  in  California  and  in 
other  places.  These  designs  have  generally  been 
regarded  by  engineers  as  erratic  practice  or  as  resorts 
to  satisfy  peculiar  local  conditions.  The  standard  con- 
crete pavement  has  invariably  been  conceived  as  a  slab 
thick  at  the  center  and  thinner  at  the  edges.  The  new 
Illinois  design  for  concrete  pavement  and  pavement 
base  is,  therefore,  a  move  toward  a  radical  revision  of 
a  standard.  Its  second  significant  feature  is  that  it 
is  a  design  based  on  tests  and  mathematical  analysis. 
It  is  an  interesting  effort  towai-d  the  rational  design 
of  paved  roads. 

Mention  that  the  new  Illinois  section  for  concrete 
road  and  concrete  base  is  not  entirely  novel  invites  a 
few  woi'ds  of  the  history  of  paved  road  slabs  strength- 
ened by  thickening  at  the  edges.  When  Woodward 
Ave.,  one  of  the  early  Wayne  County,  Michigan,  con- 
crete roads,  was  paved  in  1910,  it  was  designed  with 
inverted  curbs  or  edge  girders,  in  one  piece  with  the 
slab.  The  design  was  never  repeated  in  Wayne  County 
and  indeed  was  regarded  as  bad,  so  that  when  Cali- 
'  fornia  in  1912  specified  a  slab  with  thicknened  edges 
as  an  alternate  design  to  be  used  when  ordered  and  in 
1914  constructed  7,000  ft.  of  road  with  thickened  edges 
it  was  virtually  the  pioneer  in  employing  this  section 
for  concrete  roads.  Maricopa  County,  Arizona,  with  its 
300-mile  concrete  road  system,  all  of  substantially  the 
same  section  as  that  just  adopted  in  Illinois,  was  the 
pioneer  user  in  quantity  of  thickened-edge  concrete 
road. 

A  second  design  development  worthy  of  note  is  the 
e.Ktension  during  the  year  of  the  use  of  longitudinal 
joints  and  doweled  joints.  Several  states  have  come 
out  with  new  designs  differing  in  detail  but  alike  in 
general  character  and  dedicated  to  the  same  purposes: 
(1)  reduction  of  longitudinal  cracking,  (2)  reduction 
of  traffic  interruption  during  construction  and  (3) 
increased  ease  of  construction.  Concrete  road  with  a 
center  joint  may  be  considered  to  have  developed  in 
1922    into  generally   accepted   good   practice. 

It  has  been  noted  that  the  development  of  thickened 
edges  applies  also  to  concrete  base  for  brick  or  asphalt 
pavement.  In  other  respects  neither  type  exhibits  any 
notable  alterations  purely  in  design.  Perfection  of  ma- 
terial and  progress  in  their  simplification  and  stand- 
ardization are  to  be  observed.  These  are  problems  for 
the  users  of  asphalt  and  brick  roads  to  investigate  this 
year.  With  the  experiments  now  being  concluded  by 
the  Bureau  of  Public  Roads  the  engineer  is  promised 
means  of  improvement  in  bituminous  surfaces. 

Primarily,  however,  the  pavement  design  advance  of 
the  year  has  been  the  possibility  created  by  research 
of  employing  rational  methods. 

Construction  Management  Improved — Road  builders 
accomplished  no  material  advances  in  machines  or  in 
construction  methods.  There  has  been,  however,  a 
notable  extension  of  machine  operations  particularly 
in  grading.  Tractor  grading  is  coming  to  be  common 
practice.  Mixing  and  finishing  machines  show  mechan- 
ical improvement  but  in  general  no  material  departure 
from  precedent.  Another  year,  however,  is  likely  to  tell 
a  different  story  if  devices  now  being  perfected  do 
what  they  promise.     On  the  whole,  the  outstanding  de- 
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velopments  of  1922  in  construction  are  broader  in  scope 
than  improvement  in  detail  of  machines  and  methods. 

An  obvious  conclusion  from  the  year's  construction  is 
that  road  builders  are  becoming  more  competent  in 
construction.  In  a  season  curtailed  by  bad  wreather 
they  have  accomplished  nearly  as  many  units  of  work 
as  in  the  remarkably  fair  season  of  1921.  Other  factors 
of  course  may  have  had  influence  but  one  does  not 
presume  too  much  perhaps  in  assuming  that  four  years 
of  intensive  road  building  have  created  a  corps  of  high- 
•way  contractors  of  relatively  high  skill.  The  states  are 
getting  through  their  yearly  programs  more  easily. 

Two  conditions  curtailed  the  construction  season. 
One  was  rain  and  the  other  was  inadequate  railway 
transportation.  All  the  spring  and  through  May  and 
June  and  in  some  states  well  into  July  there  was  con- 
tinued rain.  Later  good  weather  prevailed  but  in 
August  operations  began  to  be  hampered  by  the  coal 
strike  and  the  shopmen's  strike  and  then  by  the  with- 
drawal of  cars  for  handling  coal  and,  later,  the  crops. 
Estimates  based  on  general  observation  are  uncertain 
but  it  is  reasonably  safe  to  say  that  the  road  building 
season  ot  1922  was  only  about  70  per  cent  that  of  1921. 
In  the  last  calendar  year,  however,  the  amount  of  work 
done  was  only  slightly  less  than  in  1921. 

Growing  out  of  inadequate  transportation  service  last 
year  and  in  several  previous  years  except  1921,  is  the 
utilization  of  local  materials  which  in  1922  reached 
perhaps  its  maximum  development  to  date.  Wisconsin, 
Pennsylvania  and  North  Carolina  have  played  leading 
parts  in  developing  road-side  gravel  pits  and  stone 
quarries,  but  other  states  have  not  lagged  in  inau- 
gurating the  practice.  It  has  become  established 
during  the  last  twelve  months  as  a  well-proved  means 
both  of  reducing  cost  and  of  striking  off  the  shackles 
of  undependable  railway  service. 

General  improvement  was  recorded  in  contract  prac- 
tice. In  general  (1)  the  practice  increased  of  letting 
contracts  all  the  year  round  instead  of  largely  in  two 
months  of  the  early  .spring;  (2)  risks  and  elimination 
of  variables,  such  as  variations  in  freight  rates  and 
changes  in  cement  prices,  were  more  generally  under- 
taken by  the  states;  (3)  states  more  generally  adopted 
the  practice  of  paying  estimates  on  materials  in  stock- 
pile and  warehouse  on  the  job;  (4)  a  step  was  made 
toward  liberalizing  contracts  in  the  respects  outlined  in 
Engineering  Neics-Recoi-d,  Nov.  2,  1922,  p.  749. 

With  all  this  progress  and  other  effective  movements 
to  stabilize  road  contracting,  contractors  in  general  in 
1922  miscalculated  the  conditions  and  undertook  work 
at  prices  which  gave  little  if  any  profit  and  often 
involved  a  loss.  Some  of  the  conditions  which  appear 
to  account  for  this  situation  are  i-eviewed  editorially  in 
this  issue. 

Maintenance  Extended — Progress  in  highway  main- 
tenance in  1922  was  expressed  in  four  principal  ways: 
(1)  general  extension  through  the  adoption  of  sys- 
tematic maintenance  by  more  states;  (2)  increased 
practice  of  extending  maintenance  to  entire  main  road 
system  prior  to  constructing  permanent  grade  and  sur- 
facing; (3)  increased  adoption  of  patrol  maintenance 
with  floating  gangs  for  special  tasks  such  as  painting, 
installing  signs,  .and  bridge  repairs;  (4)  general 
acceptance  of  the  principle  that  financing  for  con- 
struction of  improved  roads  premises  financing  and 
organization  for  the  maintenance  of  vsuch  roads  after 
construction. 


Admjnistration  has  been  a  matter  for  considera- 
tion by  a  number  of  states  just  entering  into  active 
improvement  programs.  Considering  primary  road 
systems,  virtually  the  present  state  road  systems, 
administration  of  maintenance  is  state,  county,  or  state 
and  county  combined,  with  pronounced  advocates  of 
each  but  very  few  comparative  facts  to  show  which  is 
preferable  and  under  what  conditions.  Organization 
for  maintenance  makes  it  (1)  a  branch  of  the  construc- 
tion division  or  (2)  a  separate  division.  Again  each 
has  its  advocates  with  pronounced  views  and  no  com- 
parable evidence.  All  the  forms  of  administration  and 
organization  which  have  been  named  are  operating 
successfully  in  practice  but  again  there  are  no  facts  by 
which  comparative  success  is  demonstrated.  In  brief, 
the  whole  problem  of  road  maintenance  administration 
has  approached  a  phase  this  year  where  it  requires 
elucidation. 

As  another  phase  of  maintenance,  the  control  of 
vehicle  loads  and  speeds  has  inspired  more  activity  in 
the  last  twelve  months  than  ever  before.  As  already 
stated,  research  in  1922  has  demonstrated  beyond  ques- 
tion that  without  load  regulation  maintenance  becomes 
nugatory  for  a  road  has  no  established  life. 

Again  a  new  thought  is  presented  by  the  action  of 
certain  states  newly  launched  into  the  flood  of  intensive 
road  improvement  in  establishing  full  primary  highway 
maintenance  before  undertaking  construction  of  the 
system.  This  procedure  enables  improved  service  over 
the  whole  system  in  the  intervals  between  laying  out 
the  system  and  completing  its  improvement  by  per- 
manent grade  and  surface.  It  is  highly  successful  as 
a  mfians  of  clinching  the  favor  of  the  public. 

The  Task  Ahead — Looking  forward  to  the.  coming 
year,  with  the  record  of  the  past  year  in  mind,  certain 
lines  of  necessary  activity  appear  to  be  indicated  as 
follows : 

1.  Administration:  Studies  to  fix  general  principles 
and  policies  relating  to  (a)  the  problem  of  securing 
eflScient,  well-paid,  non-political  highway  organizations; 
(b)  the  problem  of  adequately  and  fairly  financing  the 
programs  of  construction  and  maintenance  made  neces- 
sary by  the  present  and  expected  traffic;  (3)  the 
problem  of  co-ordinating  highway  transportation  with 
railway  transportation  for  the  highest  economic  benefit 
of  industry. 

2.  Organization:  Perfection  on  the  theory  of  high- 
way improvement  as  a  continuing  business  involving 
consideration  of  the  problems  of  (a)  advisory  control, 
(b)  executive  direction  and  (c)  personnel  as  influenced 
by  adequate  compensation,  permanency  of  employment, 
opportunity  for  promotion. 

3.  Research:  Extension  along  all  of  the  lines  fol- 
lowed in  1922  with  particular  attention  to  (1)  traffic 
studies  to  determine  economic  types,  (2)  tractive 
studies  to  determine  the  economic  thaory  of  alignment, 
grade  and  surface,  and  (3)  studies  of  gravel  and  earth 
road  surfaces  to  determine  limits  of  traffic  and  means 
of  increasing  durability. 

4.  Standardization:  Extension  of  the  standardization 
studies  now  in  progress  (1)  on  design  of  roadway  and 
pavement,  (2)  on  materials,  and  (3)  on  construction 
plant. 

5.  Simplification :  Extension  of  the  work  of  reducing 
the  variety  of  materials  now  specified.     The  reduction 

■  of  paving  brick  sizes   from   66  to    U    is   an   example. 
Asphalt  varieties  require  a  similar  reduction. 
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Practical  Lessons  from  the  Bates  Road  Tests 

Paved  Roads  Will  Fail  Prematurely  Unless  Loads  Are  Controlled — Balanced  Strength  Requires 
Pavement  Edges  to  Be  Strengthened  —  Fatigue  Failures  Possible 


COMPLETION  of  the  traffic  tests  on  the  Bates  test 
road  in  Illinois  permit  certain  tentative  conclusions 
which  can  be  put  to  immediate  use  in  designing  paved 
roads.  In  general  the  tests  have  shown  first  that  there 
must  be  strict  truck-load  regulation  if  paved  roads  are 
to  endure,  and  second  that  greatest  pavement  endur- 
ance is  secured  by  a  slab  which  is  considerably  thick- 
ened at  the  edges.  Both  of  these  practices  have  been 
laid  down  as  requisites  for  the  future  highway 
operations  of  the  state  of  Illinois. 

A  description  of  the 
Bates  test  road  and  de- 
tails of  the  construction 
of  each  section  were  pub- 
lished in  Engineering 
News-Record  of  Aug.  18, 
1921,  p.  274.  In  the  issue 
of  Aug.  10,  1922,  p.  236, 
the  results  of  the  traffic 
tests  up  to  and  including 
the  fifth  increment  of 
loading  were  published. 
Briefly,  the  plan  of  the 
tiaffic  test  was  to  impose 
on  the  two-mile  road  con- 
sisting of  63  different  sec- 
tions of  pavement,  a  load- 
ing shown  in  the  table  on 
Page  60.  Eighteen  3-ton 
tiucks  were  used  for  ap- 
plying    the    loads.       The 

accompanying  sketches  of  the  layout  of  the  sections 
give  an  idea  of  the  present  condition  of  the  road.  Views 
of  all  sections  are  also  shown.  These  pictures  were 
taken  after  the  completion  of  all  of  the  traffic  runs. 

Tentative  Conclusions — With  the  completion  of  the 
tHsts  the  greatest  traffic  imposed  upon  any  section  was 
177,460  tons.  Of  this  198,000  tons  were  imposed  by 
tiucks  loaded  to  the  legal  limit  of  8,000  lb.  on  each 
1  par  wheel.  Only  nine  of  the  original  63  sections  came 
through  without  a  break.  Since  four  of  the  sections 
had  breaks  which  were  obviously  caused  by  abnormal 
ronditions,  thirteen  sections  may  be  considered  as  hav- 
ing satisfactorily  sustained  the  traffic  test.  The  final 
records  are  not  yet  fully  analyzed,  but  certain  general 
comparisons  and  tentative  conclusions  are  possible. 

1.  A  difference  in  the  thickness  of  base,  thickness  of 
brick  or  type  of  brick,  apparently  had  no  consistent 
effect  upon  the  load-supporting  capacity  of  bituminous 
filled  brick  on  macadam  base.  All  five  sections  failed 
at  approximately  the  same  time  and  to  the  same  extent. 
This  does  not  seem  logical  and  studies  will  be  made  in 
an  effort  to  fix  the  cause  of  the  apparent  inconsis- 
tency. 

2.  No  consistent  ratio  of  strength  to  thickness  of 
base  appears  in  sections  of  asphaltic  concrete  on 
macadam  base.  Apparently  traffic-supporting  capacity 
increases  with  an  increase  in  thickness  of  asphaltic 
concrete  top. 

3.  The  assumption  made  at  the  beginning  of  con- 
struction that  an  a.sphaltic  concrete  wearing  surface  on 
a  concrete  base  would  have  a  traffic  supporting  capacity 


Beginning  with  the  completion  of  the  Bates 
Test  Road  in  1920  and  continuing  through 
the  traffic  tests  of  1921,  frequent  progress 
reports  and  discussions  have  been  published 
by  the  Division  of  Highways  of  the  Illi- 
nois Department  of  Public  Works.  The  final 
report  has  not  been  completed.  The  conclu- 
sions and  discussion  in  this  article  have  been 
assembled  from  the  progress  reports,  and  all 
have  the  authority  of  the  department  offi- 
cials, Clifford  Older,  state  highway  engineer, 
and  Frank  T.  Sheets,  superintendent  of 
highways. 


equal  to  that  of  a  concrete  pavement  having  a  thickness 
equal  to  that  of  the  base  plus  1-in.  seems  to  have  been 
a  fair  guess.  Additional  thickness  of  top  apparently 
adds  strength  to  the  pavement.  It  is  further  evident 
that  increased  base  thickness  is  accompanied  by  in- 
creased strength. 

4.  Wide  variation  is  noticed  in  comparing  sections 
having  the  same  base  and  top  thickness,  but  having  lean 
and  rich  base  mixes. 

5.  The  original   assumption  that  a  bituminous-filled 

brick  wearing  surface  on 
a  concrete  base  has  a 
strength  equal  to  that  of 
a  concrete  slab  having  a 
thickness  equivalent  to 
that  of  the  base  plus  one- 
half  the  thickness  of  the 
brick  surface  was  appar- 
ently incorrect.  In  prac- 
tically every  instance  the 
concrete  sections  proved 
of  greater  strength  than 
their  supposed  equivalent 
in  bituminous  filled  brick. 
6.  There  appears  to  be 
no  obvious  difference  in 
the  resulting  strength  of 
the  two  kinds  of  brick 
(lug  and  lugless),  the 
bases  being  the  same.  In 
each  case  the  artificially- 
cut  joint  was  inadvertently  made  in  the  part  of  the 
sections  laid  with  lug  brick;  and  to  this  fact  is 
attributed  the  greater  number  of  breaks  occurring  in 
the  sections  of  this  type.  Had  these  joints  been  cut  in 
both  the  lug  and  lugless  sections,  it  is  believed  the 
breaks  would  have  been  equal  in  number  in  both  types 
of  brick  sections. 

7.  Although  no  direct  comparisons  can  be  made  be- 
tween 3-in.  and  4-in.  brick,  the  bases  being  the  same, 
the  indications  are  that  the  added  inch  of  brick  is 
probably  effective  in  producing  greater  strength.  In 
comparing  sections  where  the  total  thickness  of  the 
pavement  is  about  the  same,  but  variations  are  present 
in  the  thicknesses  of  the  base  and  brick  surface,  a  great 
inconsistency  is  noticed.  The  comparative  effect  of  rich 
and  lean  base  mixes  seems  also  to  be  inconsistent. 

8.  In  comparing  the  various  cushions  which  were 
used  under  the  surfaces,  it  seems  to  appear  that  the 
mastic  cushion  (in  this  case  10  per  cent  Tarvia  B  mixed 
with  sand)  is  superior  to  the  sand  and  sand-cement 
cushion.  In  regard  to  the  use  of  sand  and  mastic 
cushions,  it  can  be  said  that  previous  to  the  application 
of  traffic  on  the  road,  a  dilTerence  was  noted  in  the 
surface  of  the  brick  in  these  sections.  In  the  sand- 
cushioned  sections  it  was  noted  that  an  occasional  row 
of  "brick  across  the  entire  width  of  pavement  had  set- 
tled immediately  over  a  crack  in  the  base.  It  is  thought 
that  this  settlement  was  due  to  the  sifting  of  the  sand 
from  the  section  through  the  crack.  Although  cracks 
were  present  in  the  base  of  the  mastic-cushioned  section 
the  cohesivenesa  of  the  cushion  prevented  any  sifting 
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of  the  material,  with  the  result  that  no  settlement  in 
the  brick  took  place. 

9.  The  original  assumption  that  the  brick  surface 
in  monolithic  pavement  acts  as  a  unit  with  the  concrete 
of  the  base,  thus  forming  a  truly  monolithic  slab  having 
the  same  carrying  capacity  as  an  equal  thickness  of 
concrete,  was  disproved  early  in  the  traffic  tests.  Be- 
fore the  truck  traffic  was  started,  a  number  of  areas 
were  recorded  where  the  bond  between  the  grout-filled 
brick  surface  and  the  base  was  distinctly  broken.  Ad- 
ditional areas  of  this  character  continued  to  develop 
during  the  test.  Under  the  trucks,  the  brick  surface 
and  the  base  in  these  areas  acted  as  independent  super- 
imposed units  in  supporting  the  loads.  The  brick  sur- 
face usually  failed  first  by  a  shattering  of  the  bond 
between  the  individual  bricks,  the  base  then  being  called 
upon  to  support  a  much  greater  proportion  of  the  total 
load.  Usually  base  failure  soon  followed.  It  was  clearly 
evident  that  the  strength  of  a  so-called  monolithic  sec- 
tion was  less  than  that  of  a  concrete  section  of  the 
same  thickness. 

9r 


LOCATION  OF  ACTUAL   BREAKS  WITH  RESPECT   TO 

THEORETICAL  BRE.A.KING  LOAD  CURVES 
Points  rolated  in  .*^ame  position  relative  to  average  niodulius 
of   rupture    of    all    section.s    as    tliey    occur    relative    to    the 
average    modulus    of    rupture    of    the    particular    type    they 
represent. 

10.  In  comparing  the  value  of  an  added  inch  of 
brick  with  an  added  inch  of  concrete  base,  the  total 
thickness  remaining  the  same,  it  was  noticed  that  the 
thicker  base  section  has  the  advantage. 

11.  An  increase  of  total  thickness  appears  to  add 
strength.  That  is,  a  4-in.  brick  on  a  2-in.  base  shows 
greater  strength  than  a  3-in.  brick  on  a  2-in.  base. 

12.  Indications  are  that  a  richer  mix  of  concrete  in 
the  base  is  better  than  a  lean  one. 

13.  Soon  after  starting  traffic,  it  developed  that  the 
sections  containing  special  cements  or  other  chemicals 
showed  less  strength  than  the  plain  concrete  sections 
of  the  same  thicknesses.  ■ 

14.  Sections  containing  certain  special  features  of 
design,  consisting  of  transverse  and  longitudinal  joints 
with  marginal  steel,  showed  greater  strength  than  the 
plain  concrete  sections  of  the  same  thicknesses. 

15.  A  comparison  between  the  sections  having  im- 
bedded steel  gives  the  impression  that  the  sections  con- 
taining wire  mesh  showed  the  least  strength  for  their 
thicknesses. 

16.  Sections  containing  wire  mesh  seemed  to  show 
some  indications  of  greater  strength  than  plain  con- 
crete having  the  same  thickness. 


TABLE    I.     LOAD    INCREMENTS    AND    THE    NUMBER    OF 


APPLICATIONS  OF   EACH 


Incre- 

Lb.  on 

Lb.  on 

Net  or 

Number 

of 

Each  Rear 

Gross 

Live  Load 

Round  Trips 

No. 

Wheel 

Wheel 

Load 

in  Lb. 

Day 

Night 

1 

2.500 

2,250 

9,500 

1,000 

2 

3.500 

2,150 

11,300 

1,033 

3 

4.500 

2,000 

13,000 

1,700 

2,000 

1,000 

■4 

5.500 

1,900 

14,800 

3,500 

2,000 

1.000 

15 

6,500 

1,800 

i  6,600 

5,300 

2  000 

1,000 

6 

8,000 

1,930 

19,860 

8.560 

[5,000 

17.  A  comparison  of  sections  containing  longitudinal 
control  joints  and  those  in  which  no  joint  was  placed 
appears  to  give  the  former  the  advantage  of  strength. 

18.  In  the  plain  concrete  sections  the  thicknesses  of 
the  slabs  were  a  measure  of  their  strengths. 

19.  The,  behavior  of  all  of  the  63  sections  demon- 
strates the  fact  that  if  traffic  can  he  kept  away  from 
the  edge  of  the  pavement,  feiver  failures  ivill  restdt. 
Under  every  increment  of  load,  except  the  first,  th& 
number  of  failures  occurring  on  the  south  side  exceeded' 
to  a  very  great  extent  those  on  the  north  side.  The 
line  of  traffic  in  all  runs  except  the  first,  was  such  that 
the  outer  rear  wheels  of  the  trucks  traveled  2i  ft.  from 
the  edge  of  the  pavement  on  the  north  side  and  directly 
on  the  edge  of  the  south  side. 

Strength  Theory  of  Rigid  Pavements — In  Engineer- 
ing Neics-Record  of  Feb.  3,  1921,  p.  210,  Clifford  Older, 
State  Highway  Engineer  of  Illinois,  called  attention  to 
the  apparent  weaknesses  of  rigid  pavements  at  corners 
formed  by  the  intersection  of  transverse  cracks  or  joints 
with  the  edges  of  the  pavements.  A  tentative  formula 
for  pavement  design  was  suggested  which  was  based  on 
the  assumption  that  such  corners  should  be  designed  as 
unsupported  cantilevers.  This  formula  for  slabs  of  or- 
dinary design  without  special  provisions  for  strength- 
ening the  edges  was  as  follows : 

Stress  equals  three  times  the  load  divided  by  the 
square  of  the  depth  of  the  slab: 

o       3iy 
*  -    (f 

Transposing  this  formula, 

'3 

If,  then,  the  "assumption  upon  which  this  formula  is 
based  is  true,  by  substituting  for  S  the  modulus  of 
rupture  of  the  load-carrying  element  of  the  slab  design, 
the  breaking  load  for  any  thickness  may  be  determined. 

It  is  interesting  to  compare  the  behavior  of  the  rigid 
sections  of  the  Bates  road  with  this  formula. 

In  the  figure  the  theoretical  breaking  load  cui-ve  is 
plotted  on  the  basis  of  the  average  modulus  of  rupture 
of  the  test  pieces  of  all  concrete  sections  and  all  others 
having  concrete  bases.  The  -forpking  load  points  j^ 
this  diagram  are  plottedin  the  "same  horizontal  position 
relative  to  this  breaking  load  curve  as  they  hold  to 
the  average  modulus  of  rupture  curve  of  their  respec- 
tive series.  It  is  noticeable  that  even  as  so  plotted, 
the  points  fall  in  rather  a  wide  band.  Such  an  occur- 
rence is  inevitable  considering  the  fact  that  even  in 
carefully  controlled  operations,  accidents  of  construc- 
tion may  influence  the  strength  of  the  pavement  slab. 
Further,  the  temperature  conditions  affecting  the  clos- 
ing of  transverse  joints  and  cracks,  therefore  greatly- 
affecting  the  carrying  capacity  of  the  weak  corners, 
tend  to  produce  erratic  results.  Again,  the  load  incre- 
ments vary  one  from  the  other  by  rather  wide  stages, 
which  might  easily  mean  that  the   critical  load  for  a 
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given  thickness  was  less  than  the  one  recorded.  No 
■  attempt  was  made  to  take  this  factor  into  account  in 
evaluating  the  critical  load  breaks,  as  previously  de- 
scribed. The  figure  shows  also  a  cui've  in  which  the 
load  causing  fiber  stress  equal  to  that  of  one-half  of 
the  average  modulus  of  rupture  is  plotted  against  the 
thickness. 

The  fatigue  tests  which  have  been  carried  on  by  the 
Illinois  Division  of  Highways  for  about  18  months  in- 
dicate conclusively  that  concrete  may  resist  bending 
loads  indefinitely  if  such  loads  do  not  cause  fiber 
stresses  in  excess  of  one-half  of  the  modulus  of  rupture 
of  the  concrete.  Inasmuch  as  it  was  impossible  to  oper- 
ate the  trucks  a  suflficient  number  of  trips  for  each 
increment  to  cause  fatigue,  the  plotted  points  in  all 
diagrams  without  doubt  are  but  little  effected  by 
fatigue  breakage  The  laboratory  tests  show  that 
where  the  loads  applied  produced  a  fiber  stress  of 
from  5.  to  10  per  cent  in  excess  of  one-half  of  the  mo- 
dulus of  rupture,  fatigue  may  not  follow  for  from 
5,000  to  40,000  repetitions.  Loads  which  produce  fiber 
stresses  in  excess  of  60  per  cent  of  the  modulus  of 
rupture  are  usually  followed  by  breakage  after  a  com- 
paratively few  repetitions. 

It  seems  safe  therefore  to  conclude  that  had  the 
number  of  applications  of  each  increment  been  much 
trreater — say  30,000  to  40,000 — the  breaking  load  points 
would  have  fallen  in  the  main  between  the  curve  pass- 
ing through  points  representing  a  fiber  stress  of  703 
and  that  representing  a  fiber  stress  of  351. 

In  the  figure  is  also  plotted  a  cui^ve  representing  a  fiber 
stress  of  200  lb.  per  square  inch  which  was  proposed  as 
a  working  formula  in  1920.  Had  the  various  sections 
of  the  Bates  Road  been  designed  in  accordance  there- 
V  ith,  no  breakage  of  any  kind  would  have  appeared 
under  increments  equal  to  the  designed  load.  In  none 
of  the  sections  of  the  Bates  Road,  except  63A  and 
63B,  which  represent  the  Illinois  1921  sandard,  was 
provision  made  (or  strengthening  corners  by  doweling. 

While  the  theory  on  which  this  formula  is  based  is 
perhaps  not  yet  fully  established,  nevertheless  the  em- 
pirical data  furnished  by  the  traffic  tests  seem  to  be 
sufficiently  confirmatory  to  justify  its  use  at  least  until 
something  better  is  found. 

By  means  of  one  or  more  continuous  dowel  bars  along 
the  edge,  it  is  believed  that  adjacent  corners  may  be 
made  to  act  together  and  thus  the  breaking  and  work- 
ing loads  may  be  increased  materially,  or  perhaps  even 
doubled.  Further,  it  is  easily  conceivable  that  if  in 
addition  to  dowel  bars  the  edges  are  thickened,  they 
may  be  made  stronger  than  other  portions  of  the  slab. 
It  is,  then,  important  to  determine  where  next  to  look 
for  trouble ;  and  eventually  determine  how  the  slab 
should  be  designed  tor  balanced  strength  throughout. 

Safeguards  for  Existing  Pavements — Many  miles  of 
pavement  now  in  service  are  directly  comparable  with 
the  Bates  Road  sections  plotted  in  the  figure.  It  is  there- 
fore not  unreasonable  to  expect  such  pavements  to  show 
corner  breakage  when  the  load-thickness  relationship 
here  shown  prevails.  Further,  the  behavior  of  the  test 
sections  shows  that  loads  much  in  excess  of  the  critical 
load,  as  determined  by  the  theoretical  curve,  are  almost 
sure  quickly  to  cause  serious  progressive  destruction. 

It  would  seem  diffkult  to  eliminate  the  danger  en- 
tirely. It  is  suggested  that  shoulders  of  gravel, 
macadam,  concrete  or  other   material   which   could  he 


constantly  maintained,  preferably  slightly  higher  than 
the  permanent  edge,  would  help.  Such  shoulders  would 
ordinarily  prevent  wheel  loads  from  being  applied  to  the 
extreme  edges  of  the  slab  and  thus  tend  to  reduce 
bending  stresses.  Center  traffic  lines  also  help  because 
where  such  lines  exist  drivers  concern  themselves  only 
with  keeping  their  vehicles  on  the  proper  side  of  the 
line.  Without  such  lines  they  crowd  to  the  outer  edge 
of  the  pavement  to  make  sure  to  clear  passing  vehicles. 

Heavy  triangular  corner  repairs  of  rigid  material 
will  also  help,  as  the  obtuse-angled  corners  of  the  ad- 
jacent old  slab  will  carry  greater  loads  than  right- 
angled  corners. 

Limiting  the  loads  to  the  strength  of  the  slab  would 
of  course  solve  the  problem  for  old  pavements. 

Suggestions  for  Improved  Designs — Designs  for  new 
pavements  should  provide  for  strengthened  edges. 

This  may  be  accomplished  by  providing  integral  cui^s 
which  would  not  only  strengthen  the  edge  but  largely 
prevent  wheel  loads  from  being  applied  to  the  extreme 
edge.  It  is  believed  that  wider  pavements,  with  in- 
tegral or  invei'ted  curbs,  using  no  more  or  even  less 
material  than  is  now  used  in  many  designs,  would 
afford  equal  or  possibly  greater  load-carrying  capacity. 

Merely  increasing  the  width  would  undoubtedly  pro- 
long the  life  by  reducing  the  frequency  of  the  passing 
of  heavy  wheel  loads  off  and  on,  and  along  the  edges. 

Longitudinal  joints  in  concrete  pavements  reduce  the 
warping  due  to  changes  of  temperatui-e,  thus  increasing 
the  possibility  of  subgrade  support  along  the  edges 
under  night  traflSc.  Such  joints  should  be  provided 
with  tie  bars  to  prevent  spreading,  and  a  corrugated 
or  tongue-and-groove  effect  so  that  the  adjacent  slabs 
would  afford  mutual  support. 

lUitiois  New  Design — The  terms  of  the  Illinois  Bond 
Issue  Act  prevent  general  construction  of  pavements 
wider  fhan  18  ft.  Integral  curbs  on  pavements  of  this 
width  would  probably  inconvenience  trafl!ic  and  for  this 
and  other  reasons  are  not  generally  used.  To  increase 
the  edge  strength,  the  new  Illinois  design  pi-ovides  for 
a  9-in.  edge  thickness,  tapering  to  6-in.,  at  2  ft.  from 
the  edge.  The  edge  is  also  strengthened  by  a  continuous 
i-in.  round  smooth  bar.  The  rest  of  the  slab  is  uniformly 
6  in.  thick.  A  tongue-and-groove  longitudinal  joint  is 
provided  across  which  deformed  tie  bars  are  placed. 

Four  sections  of  this  type  have  been  added  to  the 
Bates  Road,  and  will  be  tested  by  truck  traffic  early 
next  spring.  It  is  confidently  believed  that  the  results 
will  show  this  design  to  have  an  ample  factor  of  safety 
for  the  Illinois  legal  limit  loads. 


Rapid  Progress  in  SelectinR  Federal-Aid  Roads 

The  selection  of  the  roads  to  compose  the  .system  of 
Federal-aid  highways  which  will  reach  into  practically 
every  county  of  the  United  States  is  progressing  rapidly. 
The  system  will  comprise  approximately  187,000  miles, 
and  consist  of  not  more  than  7  per  cent  of  the  total  road 
mileage  in  any  one  state.  Not  more  than  three-sevenths 
will  be  primary  or  interstate  highways,  and  the  re- 
mainder secondary  or  inter-county  highways.  This  pro- 
gram of  road  construction  will  cover  a  period  of  from 
15  to  20  years,  though  many  states  will  complete  their 
mileage  in  a  much  shorter  time  as  they  have  included  in 
the  system  a  considerable  mileage  of  improved  road. 
They  will  then  enlarge  the  Federal-aid  system  by  includ- 
ing additional  mileage. 
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The  Labor  Shortage — Its  Volume  and  Means  of  Relief 

How   the   Wastes   of  Seasonal   Employment  Are  Being  Studied 
and  How  Apprentices  Are  Being  Procured  for  the  Building  Trades 

*''-'-'  In  the  issue  of  January  4,  the  first  section  of  ers,"  and  the  second,  "Immigration  as  Affecting 
this  series  contained  two  articles;  the  first,  "How  the  Labor  Situation."  The  two  articles  heretvith 
Great  Is  the  Shortage  of  Building  Trades  Work-     lomplete  the  series. — EDITOR. 


How  Are  the  Building  Trades 

Training  Apprentices? 

By  Frank  L.  Glynn 

Managing  Director,  New  York  Building  Congress 

THE  fact  that  Europe  has  ceased  to  be  the  training 
school  for  the  United  States  has  brought  about  an 
acute  situation  in  the  building  industry  which  is  being 
reflected  in  all  the  basic  industries  contributing  to  a 
finished  structure  from  the  mining  of  the  coal  to  the 
manufacture  of  hardware,  tile,  glass,  electric  fixtures, 
heating  apparatus  and  the  hundred  and  one  necessities 
upon  which  a  contractor  is  dependent. 

This  situation  is  due  to  the  neglect  on  the  part  of  the 
building  industry  to  perpetuate  itself  by  providing 
means  for  training  skilled  labor.  It  is  particularly 
unfortunats  that  this  neglect  has  only  begun  to  be 
realized  at  a  time  when  the  demand  for  building  is  at 
its  highest  peak,  with  indications  that  this  peak  will 
be  maintained  for  some  time  to  come  provided  there  is 
enough  labor  to  do  the  building.  Nor  has  the  responsi- 
bility for  the  discouragement  of  building  trade  appren- 
tices rested  all  with  the  unions.  Employers  in  the  past 
have  put  obstacles  in  the  way  of  apprentices  getting 
ahead.  As  long  as  young  men  were  apprentices  they  got 
apprentice  wages.  The  more  they  learned  the  more 
would  be  the  wages  and  it  was  not  to  the  interest  of 
the  employer  to  enlarge  his  payroll. 

The  Wisconsin  Law — The  only  apprenticeship  law 
now  in  force  in  the  United  States  is  in  Wisconsin, 
which,  for  more  than  six  years,  has  provided  for  ap- 
prenticeship contracts  under  the  administration  of  the 
State  Industrial  Commission.  These  contracts  embody 
the  signatures  of  the  parties  to  the  contract,  the  date 
of  beginning  apprenticeship,  the  period  of  its  duration, 
the  processes  or  particulars  of  the  trades  to  be  taught 
and  practiced,  the  wages  to  be  paid  and  any  other 
special  arrangements  customary  in  the  trade. 

The  law  requires,  furthermore,  that  the  appi-entice 
shall  attend  an  apprenticeship  school  for  supplementary 
trade  instruction  five  hours  per  week  on  the  employer's 
time  where  such  schools  are  established.  It  is  required 
by  law  that  such  schools  shall  be  established  in  all  cities 
of  more  than  5,000  and  may  be  established  in  smaller 
cities.  These  schools  are  supported  entirely  by  public 
funds.  They  are  designed  to  give  academic  trade  in- 
struction to  the  boy  as  well  as  to  afford  him  trade 
experience  in  the  shop. 

Penalties  are  provided  for  violation  of  the  contract 
which  will  involve  a  fine  of  from  $1  to  $100  for 
either  party;  in  addition,  the  regular  penalties  follow 
for  the  violation  of  the  orders  of  the  Industrial  Com- 
mission which  have  the  same  standing  as  any  other 
orders  of  that  commission. 

But  despite  the  slowness  of  the  building  industry 


throughout  the  country  to  arise  to  the  needs  of  this 
situation,  it  has  now  come  to  realize  the  necessity  for 
far  reaching  and  fundamental  changes.  The  need  of 
more  apprentices  in  the  building  trades  has  become  so 
obvious  that,  in  many  cities  throughout  the  country, 
there  are  being  worked  out  definite  programs  for  the 
training  of  mechanics.  This  plan  is  well  under  way  in 
New  York,  Boston,  Chicago,  San  Franci.sco,  Philadelphia, 
Cleveland  and  Portland,  Ore.,  and  is  in  process  of  de- 
velopment in  Detroit  and  St.  Louis. 

The  New  York  Plan — In  New  York,  to  take  a  specific 
case,  the  administration  of  the  plan  is  in  the  hands  of 
the  Apprenticeship  Commission  of  the  New  York  Build- 
ing Congress  and  already  it  has  been  applied  to  two  of 
the  trades.  The  program  is  outlined  as  follows  by 
Stephen  F.  Voorhees,  president  of  the  congress: 

We  have  been  giving  our  attention  to  the  shortage  of 
skilled  labor  in  the  building  industry  for  the  past  year, 
snd  have  worked  out  a  plan  in  entire  co-operation  with  all 
the  elements  of  the  industry  including  architects,  realtors, 
engineers,  contractors,  material  manufacturers,  bankers, 
and  organized  labox\  We  have  worked  together  until  now 
we  have  a  going  commission  in  charge  of  providing  oppor- 
tunity for  the  young  men  of  this  locality  to  learn  the  skill 
required  by  mechanics  in  the  building  business.  Formerly 
we  were  able  to  draw  on  Eui'ope  for  our  skilled  workers. 
This  has  now  stopped  and  we  must  make  them.  The  basic 
idea  is  close  co-ordination  with  the  public  school  system 
both  in  offering  an  opportunity  for  graduate  students  to 
enter  the  industry  and  to  provide  the  necessary  technical 
instruction  that  goes  with  our  development  and  is  a  vital 
part  of  it. 

The  plan  m  force  in  New  York  provides  for  a  four- 
year  apprenticeship  during  which  practical  daily  work 
is  supplemented  by  evening  instruction  under  the  super- 
vision of  the  public  school  administration.  The  train- 
ing comprises  five  and  one  half  8-hr.  working  days  per 
week  continuously  and  four  hours  evening  instruction 
weekly  for  a  period  of  38  to  40  weeks  per  year.  The  New 
York  City  Board  of  Education  has  made  a  specific  appro- 
priation of  $20,000  for  this  work  during  the  fiscal  year 
1922-1923.  The  Apprenticeship  Commission  places  the 
apprentices  through  co-operation  with  the  placement 
department  of  the  public  schools  and  with  the  employers, 
and  exercises  a  continuing  supervision  in  order  to 
insure  that  the  boy  keeps  up  with  l;is  studies  and  that 
the  employer  gives  him  the  graded  work  necessary  for 
his  training. 

Hoio  Agreements  Are  Made—'Yhe  apprenticeship- 
agreements  are  negotiated  by  conferences  between  the 
commission  and  joint  trade  committees  composed  of 
representatives  of  the  trades  unions  and  the  employers. 
The  commission  itself  consists  of  five  representatives 
of  the  building  trades  unions,  five  employers,  and  three 
neutrals  who  are  interested  in  building  construction 
but  who  are  non-partisan  as  between  the  unions  and 
the  employers.    In  all  the  conferences  with  the  various 
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trades,  this  commission  repi'esents  the  congress,  but 
each  of  the  trades  has  its  owai  joint  trade  committee. 
When  satisfactory  standards  of  apprenticeship  have 
been  drawn  up,  they  are  ratified  by  the  joint  trade 
committees  and  incorporated  in  the  trade  agreements. 
The  I'atio  of  apprentices  in  each  trade  is  determined 
as  a  result  of  an  exhaustive  study  of  seasonal  employees 
in  the  building  industry  in  the  metropolitan  district, 
in  the  course  of  which  93,000  cases  were  studied  for 
each  year  of  a  ten-year  period.  This  is  a  matter  of  the 
utmost  importance,  for  an  essential  feature  of  the 
apprenticeship  plan  is  continuity  of  employment,  which 
could  not  be  realized  if  the  number  of  apprentices  were 
excessive.  This  difficulty  is  accentuated  in  the  building 
trades  because  of  its  seasonal  nature.  Although  it 
is  planned  to  allow  four  years  in  which  to  bring  the 
plan  into  full  operation,  the  ratios  in  each  case  have 
been  based  upon  50  per  cent  of  the  lowest  rate  of 
employment,  thereby  allowing  for  a  falling  out  of 
about  half  of  those  that  start. 

A  Specific  Case — As  an  example  of  how  this  plan 
works  out  in  a  specific  case,  the  apprentice  ratio  for  the 
painting  and  decorating  trades  for  the  first  year  has 
been  placed  at  140  apprentices  to  a  total  of  8,000  jour- 
neymen. The  apprentices  must  be  between  16  and  21 
years  of  age  and  are  required  to  put  in  a  probationary 
period  embodying  the  first  two  weeks  of  employment. 
Advanced  credit  is  allowed  to  apprentices  for  previous 
trade  experience  or  for  work  in  an  approved  .school  sub- 
ject to  rating  by  the  joint  apprenticeship  committee  of 
the  trade. 

The  wages  of  an  apprentice  are  for  his  first  year 
33J  per  cent  of  the  beginning  journe>Tnen's  wage,  for 
the  second  year  44  .J  per  cent,  for  the  third  year 
55 i  per  cent,  and  for  the  fourth  year  72.7  per 
cent.  For  the  time  spent  in  the  school  the  employer 
allows  the  apprentice  one-half  the  regular  hourly  wage 
rate.  Apprentices  who  do  not  keep  up  their  school 
work  are  subject  to  discharge  by  their  employers  and 
to  exclusion  from  membership  in  the  unions. 

The  subjects  taught  in  the  schools  include  related 
mathematics,  trade  sketching  and  drawing,  shop  prac- 
tice, related  science  and  general  information.  In  his 
work,  the  apprentice  is  taught  the  processes  and  the  care 
and  use  of  the  tools  used  in  the  painting  and  decorating 
trade. 

The  hidufstry  Supports  the  Plan — Both  employers 
and  trades  unions  are  loyally  supporting  this  plan,  as 
they  have  been  brought  face  to  face  with  the  necessity 
for  bringing  young  men  into  the  trade  and  for  giving 
them  a  thorough  training  in  order  to  maintain  the  high 
degree  of  .skill  established  by  the  industry,  which  here- 
tofore has  depended  more  or  less  upon  skilled  workers 
coming  from  European  countries  and  has  neglected  the 
training  of  the  younger  workers. 

In  the  la.st  few  years  intensive  training,  vestibule 
school.s,  etc.,  have  been  turning  out  .specialized  workers 
who  are  able  to  do  some  particular  jobs,  but  these 
workers  do  not  know  the  relation  of  their  work  to  the 
finished  product.  Experience  has  proved  that  the.se 
so-called  quick  methods  of  training  worker.s  have  failed 
to  produce  trained  mechanics. 

A  trained  mechanic  is  a  man  who  has  had  practice, 
experience  and  instruction  in  the  various  procesae.s  of 
the  trade.  He  knows  the  various  processes  of  the  trade, 
the  relation  of  one  process  to  another  and  to  the  finished 


product.  He  can  perform  his  work  with  an  economy 
of  material,  a  high  degree  of  accuracy  and  in  a  mini- 
mum period  of  time.  These  factors  of  experience  are 
accomplished  by  the  co-ordination  of  the  hand,  the  eye 
and  the  brain,  and  the  proper  functioning  of  these 
factors  is  only  brought  about  by  well  directed  appren- 
tice training. 

Employers  are  in  favor  of  apprentice  training  as 
they  know  a  trained  mechanic  is  an  asset  to  the  indus- 
try. He  earns  the  wages  he  receives,  he  goes  about  his 
work  in  a  business-like  way  without  the*  necessity  of 
a  highly  paid  foreman  telling  him  every  few  minutes 
what  to  do  and  how  to  do  it.  He  can  stand  on  his  own 
feet.  Organized  labor  is  in  favor  of  a  well-directed 
apprenticeship  plan  as  well-trained  workers  can  main- 
tain wages  commensurate  with  the  quality  and  quantity 
of  work  performed.  Such  workers  take  a  pride  in  their 
work  and  raise  the  standard  of  their  trade  to  a  higher 
plane  whereby  the  craft  has  the  i-espect  of  the  com- 
munity. The  public  favors  well-trained  workers  be- 
cause it  knows  that  when  work  is  performed  by  trained 
journejTTien,  it  receives  full  value  for  money  expended. 

This  is  essentially  the  apprentice  problem  in  one  of 
the  great  building  trades.  As  the  workers  go  up  the 
ladder  a  round  a  year  and  leave  the  ladder  altogether 
after  the  thirtieth  round,  new  men  should  be  mounting 
behind  them.  But  at  the  present  rate  of  apprenticeship 
replacement  those  lower  rounds  are  soon  going  to  be 
empty,  and  before  very  many  years  have  passed  only  a 
few  of  the  upper  rounds  will  be  occupied. 

Seasonal  Employment  in  Building 

Construction 

By  D.  Knickerbacker  Boyd 

Architect  and  Structural  Standardist,  President. 
Pliiladelphia  Uuildingr  Congress 

MORE  possible  working  days  are  lost  by  workers 
in  the  building  "trades"  than  by  those  in  almost 
any  other  industry.  The  year's  work  is  literally  "shot 
to  pieces"  by  intermittency  due  to  unemplojinent,  not 
only  from  seasonal  causes,  which  for  the  most  part 
could  be  overcome,  but  from  other  causes  many  of 
which  are  related.  Among  them  is  (1)  indoor  work  so 
often  unnecessarily  required  to  be  done  in  warm 
weather  and  in  a  crowded  construction  period  when  it 
could  be  deferred  till  colder  weather  and  a  lowered  em- 
ployment period;  (2)  demolition  not  being  started  until 
the  time  of  the  year  that  the  new  construction  which 
replaces  the  old  should  itself  be  under  way;  (3>  lack  of 
foresight  in  ordering  or  assembling  materials  or  fabri- 
cated products  in  advance  of  construction  needs;  (4^ 
delays  in  closing  contracts  with  sub-contractors  (some- 
times unfortunately  due  to  the  other  unfair  practice  of 
"shopping"  for  lowei-  estimates"). 

Two  of  the  most  potent  causes  for  lack  of  employment 
in  localities  subject  to  varying  degrees  of  cold  and 
possible  inclemencies  of  the  weather,  say  in  December, 
•lanuary,  February  and  March,  are:  (1)  the  psycho- 
logical attitude  of  the  building  public  towards  starting 
anything  in  advance  of  this  period  of  the  year  due  to 
lack  of  concerted  effort  on  the  part  of  the  contractors 
in  each  locality  to  convince  themselves  and  the  public 
through  foresight  and  practical  demonstration  that 
construction  can  be  advantageously  carried  forward  by 
overcoming  climatic  handicaps;  (2)  the  failure  of  em- 
ployers,  workers   and   others   interested,  to   settle   defi- 
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nitely,  not  later  than  say  October  1,  the  scale  of  wages 
which  will  prevail  for  all  the  building  trades  in  that 
locality  on  and  after  the  beginning  of  the  next  calendar 
year  and  throughout  the  year. 

And  while  we  are  speaking  of  scales  it  would. be  in- 
teresting to  see  if  all  manufacturers  and  dealers  in  each 
locality  would  settle  upon  prices  at  which  deliveries 
would  be  made  throughout  the  year  instead  of  by  the 
operation.  With  the  knowledge  of  all  costs  fixed  in  the 
minds  of  investors  and  building  owners  in  October  for 
the  next  fifteen  months,  winter  construction  would  be- 
come very  popular  with  all  those  desiring  to  avoid  the 
"spring  rush."  Thus  would  year-round  construction 
become  an  economic  accomplishment. 

There  are  several  things  which  must  be  done  toward 
eliminating  the  great  unemployment  waste  in  the  build- 


TABLE  I— DISTRIBUTION   OF    TIME   FOR    1920    IN   PHILADELPHIA 
BUILDING  TRADES 

Full     Half  Recog- Possible   Aver.    Total 
Satur-  Satur-  nized  Effective   days     days 
(lays    days    Holi-  Working  Worked  Lost 
Trade  off       off      days      Days   Per  Year 

Asbestos  workers ...  -  0         52         6         281  185  96 

Bricklayers...  10         42         7         275  182  93 

Stonemasons 10         42         7         275  185  90 

Electrical  workers  0  52         6         281  216  65 

Elevator  constructors  0         52         6         281  216  65 

Engineers  0         52         6         281  200  81 

Firemen  .       .  0         52         6         281  200  81 

Granite  Cutters 0         52         6         281  180  101 

Lathers,  wood,  wire  and  metal.  0         52         7         280         190  90 

Plasterers 52  0         6         255  1 70  85 

Plasterers  Helpers,  0         52         6         281  180  101 

Cement  Finishers.    .  0         52         6         281  176  105 

Painters 52  0         6         255  182  73 

Paper  Hangers..  52  0         6         255  182  73 

Plumbers 16         36  5         273         200  73 

Riggers  0         52         6         281  176  106 

Composition  Roofers 0         52  7         280  182  98 

Slate  and  Tile  Roofers 0         52  7         280  170  110 

Sheet-metal  Worker.'-  0         52         7         280  185  95 

Steam  Fitters. .  .  0         52         6         281  180  101 

Ironworkers,,,  12         4U         b         275  152  123 

Stonecutters...  0         52         7         280  180  100 

Upholsterers 0         52         6         281  225  56 

Tile  Setters 0         52  5         282         200  82 

Tile  Setters'  Helpers 0         52         5         282         200  82 

Building  Laborers 0         32         6         281  217  64 

Note:  Plasfrrrr^,  priiiitrrp  and  paprr  liaiiKers  have  a  40-hour  week  the  year 
round;  no  Saiiinl..i\  N^.-i-k  .^tntiriNn^Miis,  bricklayers  and  carpenters  have  a 
full  day  off  on  .Sadinla.ws  111  ,Iul,\  anil  .Vimust  and  Saturday  before  Labor  Day. 
Plumbers  havi  a  full  day  oil  on  .Saturday.s  of  June,  JiUy,  August  and  September; 
half-days  on  Saturdays  the  balance  of  the  year.  Iron  workers  have  full  days 
off  on  Saturdays  of  June,  July  and  August.  All  other  trades  work  44-hour  week, 
8-hour  day,  4  Iiours  on  Saturday  the  year  round,  except  building  laborers,  who 
work  50-hour  week.  9-hour  days  and  5  hours  on  Saturday.  On  some  work  the 
building  laborers  do  not  have  Saturday  half-days  off.  The  52  Sundays  have  been 
eliminated  Recognized  holidays  are  considered  as  falling  on  other  than  Saturdays. 

ing  and  construction  industry.     Let  us  consider  three 
of  them  in  the  following  order : 

1.  Secure  results  through  studies  as  to  the  effect  of 
weather  conditions  on- various  kinds  of  buildings  under 
construction  so  that  intermittency  of  employment  due 
to  the  interference  of  the  elements  could  be  promptly 
and  co-operatively  prevented  by  the  promotion  of  better 
methods  and  management  to  decrease  all  such  as  could 
properly  be  overcome  by  the  reasonable  use  of  commer- 
cially possible  precautions. 

2.  Secure  the  co-operation  of  building  owners,  man- 
agers, and  tenants  in  bringing  about  a  more  equitable 
distribution  of  requirements  in  maintenance,  alterations 
and  equipment  in  existing  buildings  as  distinguished 
from  new  construction  so  that  the  wasteful  effects  of 
intermittent  employment  could  be  greatly  reduced  as  a 
corollarj'  of  seasonal  occupation. 

3.  Inform  the  public  in  no  uncertain  way  as  to  the 
nature,  extent  and  costliness  of  the  unemployment 
waste.  Through  this  means  and  demonstrations  as 
above  to  secure  the  co-operation  of  public,  corporate 
and  private  ownerships  in  a  sensible  distribution  of 
their  new  construction  requirements  in  each  region. 

Individual    contractors,    aside   from    large    regionally 


distributed  construction  concerns  which  are  already  re- 
alizing some  of  the  possibilities,  cannot  without  public 
appreciation  and  support  cope  with  the  first  of  these 
alone  and  building  owners  should  not  be  greatly  criti- 
cized for  failure  to  co-ordinate  their  maintenance  work 
with  low  employment  periods  because  the  building  con- 
struction industry  as  a  whole  has  until  very  recently 
been  sadly  neglected  by  those  constituting  its  compo- 
nent groups.  The  "readiness  to  serve"  burden  of  ex- 
pense, due  to  waiting  for  public  recognition  of  con- 
struction needs,  has  been  allowed  to  grow  to  present 
bounds  with  little  or  no  check.  At  last  the  public  has 
become  aroused  to  the  high  cost  of  construction  for 
which  it,  in  itself,  is  in  a  large  measure  responsible. 

The  existing  pronounced  shortage  of  building  work- 
ers has  at  last  caused  recognition  of  the  fact  that  their 
ranks  have  been  decreasing  for  years  past  to  an  alarm- 
ing extent.  This  in  the  face  of  increasing  demands  for 
their  services  and  constantly  rising  wages  has  brought 
with  it  a  realization  that  something  is  wrong,  and  that 
steps  must  be  taken  to  recruit  the  ranks. 

The  usual  procedure  has  been  to  establish  courses 
for  training  apprentices  which  while  apparently  a  wise 
move  has  not  succeeded  as  it  should.  There  are  several 
reasons  for  this,  the  most  potent  being  that  present 
mechanics  discourage  young  men  from  entering  the 
crafts,  as  I  prefer  to  call  them  rather  than  trades,  be- 
cause of  the  ^ost  time  which  apparently  accentuates  the 
hazards  and  ftardships. 

Many  young  men,  none  too  anxious  to  take  up  man- 
ual labor,  especially  outdoors,  heed  such  advice  without 
seeking  inspiration  for  entering  a  calling  in  which  they 
do  not  appreciate  the  possibilities  for  individual  ex- 
pression through  real  craftsmanship,  nor  comprehend 
the  joy  of  achievement  in  what  can  be,  and  should  be, 
an  art  and  not  a  mere  job. 

The  "job"  of  the  building  "craftsman"  must,  then,  be 
made  more  attractive.  One  sure  way  to  help  in  doing 
it  -is  to  eliminate  as  much  lost  time  and  idleness  as  pos- 
sible. The  industry  must  come  to  its  own  rescue  and 
the  public  which  has  a  vital  stake  in  the  enterprise 
must  co-operate  in  the  industry's  program.  The  Build- 
ing Congress  movement  shows  the  way  out  locally,  re- 
gionally and  inter-regionally,  and  if  encouraged  and 
co-ordinated  by  the  American  Construction  Council  will 
nationalize  it  and  the  industry.  First  in  Philadelphia, 
then  in  Boston  and  finally  on  a  more  comprehensive 
scale  by  the  New  York  Building  Congress  data  on  lost 
time  have  been  assembled  in  all  the  building  trades  and 
the  peaks  and  depressions  in  each  charted. 

It  is  high  time  that  through  such  agencies,  with  the 
full  co-operation  of  employees — familiar  with  the  turn- 
over and  other  special  problems  of  the  building  industry 
— and  skilled  workers  in  the  industry  in  each  locality 
the  U.  S.  Department  of  Labor,  Bureau  of  Statistics, 
and  the  American  Construction  Council  when  function- 
ing, be  provided  with  accurate  data  'for  informing  the 
public  as  well  as  all  other  trades  that  the  basic  wage 
paid  skilled  building  mechanics  'is  not  so  much  higher 
than  that  paid  other  workers  who  have  steady  employ- 
ment and  receive  52  envelopes  each  year  without  loss 
of  pay  for  holidays.  Those  who  receive  regular  pay 
regardless  of  holidays  or  illness  would  not  relish  being 
docked  for  Christmas  and  other  important  days  as  are 
workers  in  the  building  trades  and  in  such  other  trades 
i^s  are  paid  only  by  the  hours  actually  worked,  rain  ot 
shine,  ill  or  well. 
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Regular  workers  also  usually  receive  each  year  one, 
or  two  weeks  vacation  with  pay.  But  how  different  it 
is  with  the  oft  none-too-easy  job  of  the  construction 
worker.  Instead  of  a  reasonable  annual  rest  period 
with  pay,  he  gets  an  enforced  leave  of  absence  eight  to 
ten  times  as  long  as  the  usual  vacation  period  and 
without  pay. 

Because  of  the  fact  that  wages  actually  received  are 
only  on  the  basis  of  hours  actually  worked  (subject  to 
the  whims  of  some  foreman,  the  caprice  of  the  elements, 
or  to  transportation  delays)  there  is  insufficient  incen- 
tive on  the  part  of  some  employers  to  eliminate  unem- 
ployment or  on  the  part  of  some  of  those  employed 
efficiently  to  complete  one  job  and  take  chances  on 
promptly  securing  another,  especially  in  seasons  or 
localities  where  it  is  known  that  intelligent  foresight 
is  not  being  exercised  to  avoid  intermittency. 

Several  leaders  of  labor  in  the  building  construction 
industry  have  made  the  positive  assertion  to  the  writer 
that  if  they  and  their  workers  were  convinced  that  other 
groups  were  sincerely  co-operating  with  them  to  afford 
them  more  days  in  which  to  work  and  fewer  in  which 
to  be  idle,  they  would  welcome  the  opportunity  to  main- 
tain their  efficiency — and  would  do  more! 

They  have  made  the  candid  and  almost  obvious  state- 
ment that  if  they  had  an  actual  demonstration  over  a 
period  of  two  average  years  that  the  unfortunate,  un- 
pleasant and  expensive  circumstances  attendant  upon 
idleness  would  disappear  except  on  holidays  for  which 
they  lose  wages  they  would  voluntarily  i-educe  their 
hourly  wage  rate  as  a  compensation  for  the  relief  from 
"fear  of  unemployment"  and  be  better  off  each  year  in 
spirits  as  well  as  in  finances. 

In  addition  to  the  satisfaction  to  be  derived  through 
such  a  use  of  time  formerly  lost — one  thing  which  when 
gone  can  never  be  replaced — the  saving  to  the  building 
public  would  be  enormous. 

If  figured  at  an  average  of  20  per  cent  on  construc- 
tion labor,  this  one  item  alone  would  take  approximately 
10  per  cent  off  the  cost  of  any  home  or  building  and 
leave  each  worker  better  off  physically,  mentally  and 
financially  at  the  end  of  every  normal  year  of  con- 
struction. 

In  1920  and  1921  with  the  co-operation  of  the  Phila- 
delphia building  trades  and  W.  S.  Hays,  later  secretary 
of  the  National  Federation  of  the  Construction  Indus- 
ti-ies,  there  was  made  the  first  study  of  lost  time  in  the 
building  industry  in  any  given  locality.  The  figures 
have  recently  been  brought  up  to  date  preparatory  to 
another  survey  and  it  is  expected  that  contractors  and 
sub-contractors  as  well  as  labof  will  co-operate. 

An  advance  copy  of  th*^  preliminary  report  of  a 
'ommittee  to  the  Philadelphia  Building  Congress  is 
}i<i-e  abstracted  for  the  benefit  of  readers  of  the  Engi- 
iii(rir'ii  News-Record  in  the  hope  that  the  data  may 
|iir,..  of  value  in  other  localities  also  and  will  afford  a 
stimulus  for  similar  studies  elsewhere. 

In  making  these  calculations,  there  were  first  deducted 
from  the  365  days  of  the  year  all  Sundays,  all  holidays 
observed  in  the  trade  under  consideration,  and  the 
number  of  full  days  lost  through  the  custom  of  trade 
in  regard  to  work  on  Saturday.  What  remained  was 
called  the  number  of  possible  effective  working  days. 
From  this  was  then  deducted  the  time  lost  through 
unemployment,  the  time  lost — and  unpaid  for — on  the 
job  through  delay  in  the  delivery  of  materials  or 
through  other  causes  for  which  the  worker  is  not  re- 


sponsible, the  average  time  during  which  weather  con- 
ditions prevent  work,  and  the  average  time  lost  through 
illness  and  absenteeism.  The  remainder  was  taken  as 
the  average  time  worked  during  the  year.  No  deduc- 
tion was  made  for  the  time  lost  through  labor  troubles; 
the  "average  days  worked  per  year"  represent  what  a 
man  might  expect  if  he  took  no  part  in  strikes  or  lock- 
outs, worked  whenever  weather  permitted  and  he  could 
get  work  to  do,  and  had  average  success  in  securing  em- 
ployment. The  results  thus  arrived  at  for  the  various 
trades  are  as  given  in  Table  I. 

On  the  basis  of  these  preliminary  figures,  the  average 
annual  income  of  the  building  trade  workers  in  Phila- 
delphia can  be  calculated.  Taking  the  hourly  rates  paid 
in  the  various  building  trades,  as  compiled  by  the  Na- 
tional Association  of  Builders'  Exchanges  and  as  rep- 
resenting conditions  prevailing  Sept.  30,  1922,  and 
applying  them  to  the  data  concerning  average  number 
of  days  worked  in  a  year,  Table  II  is  obtained,  in  which 
the  theoretic  annual  earnings  represent  what  the  worker 
would  receive  if  he  were  emplo.ved  for  the  full  number 
of  possible  effective  working  days,  and  the  average 
annual   earnings  show  what  he  would  receive  if  em- 


TABLE  II— WAGE  R.\TES  .^^ND  ANNU.VL  EARNINGS  IN  BUILDING 
TRADES  OF  PHILADELPHIA 


Hourly 

Trade  Rate 

Bricklayers $1   25 

Stone  Masons I    10 

Electrieal  Workers 90 

Elevator  Constructors I   06 

Engineers      .90 

Lathers ,96 

Plasterers             I   77 

Cement  Finishers .80 

Painters 80 

Plumbers .90 

Roofers .65 

Sheet-metal  Workers 90 

Steam  Fitters... 90 

Stone  Cutters I   00 

Tile  Setters I   00 


ployed  for  the  average  number  of  days  worked  per  year 
in  his  trade. 

The  table  is  based  on  the  average  number  of  days 
worked  during  the  year  1920  but  this  average  will  be 
probably  somewhat  higher  during  1922  due  to  the  ab- 
normal amount  of  building  being  done  and  the  favorable 
weather  to  date  (Dec.  26).  The  hourly  rate  is  that  of 
union  men;  in  cases  where  non-union  men  are  employed 
the  hourly  rate  may  run  higher  or  lower  than  the  fig- 
ures here  given.  These  figures  do  not  include  any  bonus 
which  if  given  varies  with  each  employer. 

In  only  4  out  of  the  15  trades  considered  do  the 
theoretic  annual  earnings  fall  below  $2,000  and  in  only 
one  do  they  fall  below  $1,600.  On  the  other  hand  the 
average  annual  earnings  in  only  one  trade  rise  to 
$2,000;  and  in  only  two  other  instances  do  they  reach 
$1,800;  in  nine  trades  they  are  below  $1,500. 

As  stated  in  the  Monthly  Labor  Review  in  its  con- 
clusion, "The  difference  between  the  theoretic  and  the 
average  annual  earnings  lends  force  to  Secretary 
Hoover's  statement  that  in  the  building  trades  'one 
of  the.  reasons  for  the  constant  drive  for  higher  hourly 
wages  is  to  maintain  an  adequate  annual  income  and 
to  offset  the  loss  due  to  intermittent  occupation.' "  Prob- 
ably also,  it  throws  some  light  on  the  reasons  for  the 
fact,  deplored  by  Senator  Calder,  that  "American-born 
young  men  are  no  longer  entering  apprenticeships  and 
learning  construction  trades  from  the  bottom  up.  with 
a  view  to  spending  their  lives  in  such  work." 


Theoretic 

.\verage 

Daily 

Rate 

Earnings 

Earning 

$10  00 

$2,750  DO 

$1,820  OO 

8  80 

2,360  00 

1,628  00 

7  20 

2,023  20 

1.555  20 

8  48 

2,372  88 

1.831.68 

7  20 

2,023  20 

1.440  00 

7  68 

2,150  40 

1.459. 20- 

M  00 

3.570  00 

2.380  00 

6  40 

1,798  40 

1,126.40 

6  40 

1,632.00 

1.164.80 

7  20 

1.965  60 

1.440.00 

5  20 

1,461    00 

884  00 

7  20 

2,016   00 

1,332  00 

7  20 

2,023  20 

1,296.00 

8  00 

2.240  00 

1,440  00 

8  00 

2,256.00 

1.660.00 
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Storm  King— A  Modern  Road  Built  Under  Pioneer  Conditions 

Four-Mile  Stretch  Along  Hudson  Combines  Scenic  Beauty  With  Extreme  Importance  as  Link  on  a 
Heavily  Traveled  State  Route— Construction  Difficulties  Tax  Contractors'  Resource 


LOCATION  and  construction  difficulties  which  are 
u  to  be  expected  in  mountainous  country  in  the  West, 
when  lack  of  transportation  facilities  combine  with 
natural  topographic  obstacles  to  make  new  highway 
locations  more  or  less  inaccessible,  appear  entirely  out 
of  place  in  New  York  State  where  dense  population, 
a  network  of  improved  highways  and  railways,  and 
river  transportation  would  seem  to  make  a  myth  of 
inaccessibility.  Yet,  in  the  construction  of  the  Storm 
King  Highway,  a  route  opened  to  the  traveling  public 


contract  was  let  for  the  work  at  a  cost  of  $187,000, 
but  before  work  had  started  a  group  of  men  got  hold 
of  land  which  was  to  be  used  as  right-of-way  and  suc- 
cessfully held  up  the  job  by  holding  out  for  high 
prices. 

Pending  a  final  decision  of  right-of-way  matters, 
temporary  adjustments  were  made  and  a  new  survey 
taken.  This  time  the  design  called  for  a  maximum 
7  per  cent  grade  and  the  elimination  of  tunneling. 
This  threw  the  location  farther  away  from  the  river 


1  ^i^^ ;  ^-*->jr 


^-^~ 


FIG.  1— ROAD  SKIRTING  STORM  KING  FACE  400  I<T.  ABOVE  THE  HUDSON  RIVER 

iJieakneck  Mountain  is  .loen  on  tin-  oppositp  sirtf  of  tlie  river.     Tlie  road  at  this  ppint  is  almost  directly  over  West  sihoifc  K-R- 


last  November,  were  found  all  those  natural  difficulties 
which  taxed  the  ingenuity  and  resource  of  the  engineers 
who  surveyed  and  designed,  and  of  the  conti-actor  who 
figured  and  executed.  The  Storm  King  Highway  job, 
therefoi'e,  may  be  characterized  as  a  Rocky  Mountain 
pioneer  road  project  executed  within  50  miles  of  the 
country's  largest  city. 

Two  features  of  the  project  are  outstanding:  The 
importance  of  the  4-mile  link  as  part  of  a  great  trans- 
portation system;  and  the  extreme  difficulties  met  in 
locating  and  building  the  highway.  The  scenic  beau- 
ties opened  by  the  road  are  many,  but  to  the  technician 
acquainted  with  the  history  of  the  route's  design  and 
construction,    even    these   are   obscured. 

History  of  Highway — Active  effort  to  secure  the  con- 
struction of  what  is  now  designated  as  State  Route  3 
dates  back  almost  20  years.  It  was  in  1903  that  the 
first  appropriation  was  made  and  preliminary  surveys 
were  begun.  The  original  design  called  for  a  limiting 
5  per  cent  grade  and  some  tunneling.  Upon  this  loca- 
tion designs  were  made  and  a  bid  taken  and  an  actual 


and  about  400  ft.  above  it.  When  bids  were  again 
opened  the  lowest  was  $197,000  for  building  only  1.27 
miles.  In  order  to  bring  the  cost  within  the  appropri- 
ations a  redesign  was  made  in  which  considerable 
expense  was  eliminated  by  substituting  a  fill  for  a  steel 
viaduct  across  the  Big  Gully.  On  July  26,  1915,  the 
contract  was  awarded  to  the  John  L.  Hayes  Co., 
Yonkers,  for  $273,736.70. 

B.v  the  time  the  war  stopped  construction  a  good 
deal  of  the  road  had  been  built,  $264,000  having  been 
expended.  However,  costs  had  mounted  so  high  that 
it  was  necessary  for  a  separate  contract  to  be  made, 
though,  howevei-,  with  the  same  contractor  who  began 
the  work.  Final  estimates  show  that  the  cost  of  the 
completed  highway  is  between  two  and  three  times  the 
original  engineers'  estimate,  though  the  discrepancy  is 
easily  accounted  for  when  it  is  considered  the  estimate 
was  made  with  pre-war  construction  costs  existing  and 
with  no  exact  knowledge  of  terrain  to  be  encountered 
possible. 

Physical  Features — The  highway  itself.  4.03  miles  in 
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length,  starts  at  Bayview  Ave.,  Cornwall,  climbing 
gradually  along  the  side  of  Storm  King  mountain  at 
about  a  5  per  cent  grade  until  it  is  almost  400  ft.  above 
the  Hudson  at  the  nose  of  the  mountain.  Then  there 
is  a  descent  of  about  200  ft.  on  a  7  per  cent  grade 
back  into  the  cove,  across  the  Big  Gully,  and  on  around 
Crows  Nest  mountain  to  the  West  Point  Reservation 
line.  Thence  it  follows  the  base  of  the  mountain,  partly 
on  new  location  and  partly  along  the  old  Washington 
Valley  road  to  its  intersection  with  the  state  highway 
two  miles  west  of  Highland  Falls. 

The  finished  road  is  24  ft.  wide  with  18  ft.  of  metal- 
ing for  the  greater  part  of  its  length,  the  highway 
having  a   bituminous  penetration   surface.      In   general 


the  highway  as  a  link  in  a  north-and-south  state  route. 
Importance  as  Traffic  Link — There  is  a  great  deal  of 
truck  traffic  which  originates  in  the  Newburgh  terri- 
tory and  this,  added  to  trucking  and  passenger  traffic 
coming  from  points  farther  north,  makes  the  traffic  over 
a  north-and-south  route  considerable.  Until  the  comple- 
tion of  the  Storm  King  road  most  of  this  traffic  had  to 
take  a  route  traveled  by  vehicles  coming  from  Bing- 
hamton  over  the  state  route  which  may  be  described 
as  an  east-and-west  line.  All  the  traffic,  therefore,  of 
the  Binghamton  and  Newburgh  territories  came  to- 
gether at  Harriman,  Suffern,  or  Highland  Falls,  con- 
gesting the  main  route  leading  from  those  points  to 
points  in  New  Jersey  and  to  New  York  City. 
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llic  cro.ss-section  is  a  sidehill  section  partly  cut  in  solid 
riiik  and  partly  held  in  retaining  wall  construction. 
The  heaviest  depth  of  rock  cut  is  over  130  ft.  and  the 
highest  .section  of  retaining  wall  38  ft.  The  wall 
is  surmounted  V)y  a  rough  stone  parapet.  Walls  are 
dry  masonry  walls  whose  footings  at  least  to  the  ground 
line  rest  either  on  solid  rock  or  firm  ground,  and  are 
set  with  masonry.  In  most  cases  beyond  the  ground 
line  or  above  the  wall  footing  the  walls  are  of  dry 
rubble. 

One  heavy  fill  was  encountered  at  about  Sta.  63+40  to 
•  r,+60  (the  zero  end  of  the  contract  was  at  the  Cornwall 
'  nd).  This  fill  has  an  average  width  at  the  top  of  26  ft., 
an  average  width  at  the  bottom  of  150  ft.,  and  an 
average  height  of  90  ft.  and  crosses  what  is  known  as 
the  Big  Gully.  Altogether,  about  46,000  cu.yd.  of  mate- 
I  id  were  placed  in  this  fill. 

The  total  rock  excavation  for  the  whole  road 
mounted  to  112.082  cu.yd.,  and  the  total  earth  excava- 

n,   149,.'563  cu.yd.     There  are  25,746  cu.yd.  of  stone 

masonry  walls. 

Before  going  into  any  of  the  design  or  construction 

.liures  it  may  he  well  to  explain  the   importance  of 


The  use  of  Storm  King,  therefore,  will  divert  the 
heavy  truck  traffic  originating  around  Newburgh  from 
this  main  east-and-west  state  route,  relieving  the  con- 
gestion gi'eatly.  It  will  also  make  inter-communication 
between  Oi-ange  County  points,  such  as  Monroe,  Harri- 
man, Highland  Falls,  and  West  Point,  much  easier  and 
will  enable  traffic  going  from  Cornwall  to  West  Point, 
or  vice  versa,  to  cut  off  about  15  miles.  The  distance 
between  Highland  Falls,  West  Point,  and  Newburgh 
will  be  shortened  about  18  miles  and  that  between  New- 
burgh and  New  York  City  about  15  miles. 

Location — The  final  location  was  not  possible  be- 
cause of  unforeseen  difficulties  encountered  in  the  con- 
struction work.  However,  the  almo.st  exact  location 
wa.s  made,  though  .-n-ouiid  the  nose  of  Storm  King  and 
at  one  or  two  other  short  points  the  location  of  the  road 
in  the  field  was  impossible  becau.se  of  the  precipitou'^ 
slopes  and  the  impossibility  of  doing  any  instrumental 
work.  At  such  points  the  stationing  was  figured  and 
topography  taken  by  triangulating  from  the  West 
Shore  R.R.  tracks  below 

Manner  of  Const  met  ion  Attack — In  attacking  the 
construction  work   the   contractor  was  practically  con- 
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fronted  with  a  pioneer  job.  The  zero  end  was  accessible 
from  an  existing  i-oad,  so  that  it  was  possible  to  start 
excavation  work  at  about  Sta.  19  with  a  full  revolving 
crane  which  was  utilized  primarily  for  mucking  and 
for  laying  masonry  wall.  This  first  point  of  attack 
is  designated  Point  A  in  Fig.  2.  An  old  wood  road 
which  had  been  used  to  get  timber  down  from  the 
height  above  West  Point  was  utilized  for  hauling  equip- 
ment to  Point  B.  A  revolving  crane  was  sent  in  over 
this  wood  road  and  the  haul  was  about  12  miles,  the 
last  several  miles  of  which  were  such  difficult  going 
that  blocks  and  tackles  had  to  be  utilized  in  pulling 
the  crane  upgrade  and  letting  it  down. 

Point  B  was  on  the  northern  side  of  the  Big  Gully 
and  the  third  point  of  attack,  Point  C,  on  the  opposite 
side.  It  was  impossible  to  cross  the  gully  with  equip- 
ment, so  Point  C  was  reached  from  below.  An  old 
road  led  from  the  river  up  the  side  of  the  mountain 
for  several  hundred  feet  and  over  this  were  taken  small 
pieces  of  equipment,  the  steel  parts  of  a  traveling  der- 
rick, and  finally  a  steam  shovel.  These  were  hauled 
from  a  spur  track  of  the  West  Shore  R.R.  and  block 
and    tackle   was   also    utilized,    particularly   when    the 


steam  shovel  practically  pulled  itself  up  the  mountain- 
side. Mules  also  were  used  in  getting  equipment  up 
the   mountainside. 

At  Point  D  practically  the  same  method  was  used  in 
getting  equipment  up  from  the  West  Shore  tracks  as 
was  used  at  Point  C,  though  the  haul  was  considerably 
less.  At  Point  D  was  installed  a  bull-wheel  derrick,  the 
framing  timbers  of  which  were  cut  from  trees  on  the 
job.  Blacksmith  shops  were  installed  at  all  four  con- 
struction points. 

Construction  Procedure — The  usual  procedure  in  con- 
struction work  was  to  locate  footing  foundations  for 
masonry  walls  first.  When  the  footing  excavation  had 
been  done,  if  any  was  necessary,  and  the  wall  carried 
up  a  suificient  height,  blasting  was  done  along  the  in- 
side of  the  cut.  It  was  often  necessary  to  fire  at  least 
three  lifts  of  holes  before  anywhere  near  approximate 
finish  grade  was  reached.  In  many  instances  it  was 
necessary  to  lash  both  drillers  and  drills  to  the  rock  in 
order  to  save  either  should  the  other  slip. 

Other  pioneer  features  of  the  road  construction  work 
included  methods  used  in  getting  the  first  bags  of 
cement  to  various  points  on  the  job  for  laying  masonry 
wall  footings.  At  the  beginning  of  the  work  cement 
had  to  be  packed  by  hand  in  half-bag  lots. 

Compi-essed  air  for  the  entire  job  except  the  opera- 
tion of  one  steam  shovel  was  supplied  from  a  line  ex- 
tending from  near  Cornwall  through  about  27,000 
lin.ft.  of  4-in.  pipe.  The  impossibility  of  getting  fuel 
to  the  site  and  the  danger  from  using  steam  equipment 
on  such  a  job  made  the  use  of  compressed  air  a 
necessity. 

One  of  the  features  of  the  job  which  indicated  the 
finesse  possible  under  such  advei'se  circumstances  was 
the  facility  with  which  rock  shooting  was  accomplished. 
Particularly  at  the  nose  of  S'torm  King  and  at  Crows 
Nest,  where  the  road  almost  hung  above  the  West 
Shore  R.R.  tracks,  it  was  necessary  to  avoid,  in  so  far 
as  possible,  rock  being  hurled  to  the  tracks  below. 
Therefore,  the  contractor  conceived  the  idea  of  drilling 
a  line  of  holes  fairly  close  together  on  the  inside  of  the 
cut,  then  a  second  line  a  little  farther  out  on  the  face, 
though  considerably  farther  apart.  At  times  a  third 
line  of  holes,  though  widely  separated,  was  drilled  for 
the  same  lift.  "With  these  lines  of  holes  drilled  there 
was  usually  an  undrilled  ledge  on  the  outside  of  the 
cut.  When  these  holes  were  fired  the  resistance  to  the 
blast  was  in  such  a  direction  that  the  blasted  material 
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FIi!     :,— TYPICAL  COXSTRI'CTION'  SECTION  DETAILS 
A — Section   as  constnictt-d  in  ledge  rock,  tjTJical  for  about       D — Section  as  constructed  in  earth  and  loose  rock. 
800  ft.  E — Section  of  the  fill  at  Big  Gull.v. 

B— Culvert  .section  through  retaining  wall  on  steep  slope.  F" — Section   as    constructed    in    ledge   rock  at   the   summit 

C — Culvert  section  as  constructed  on  Storm  King  Mountain.        roadway  on  nose  of  Storm  King  Mountain. 


was  thrown  not  directly  toward  the  tracks,  but  in  a 
line  parallel  with  the  axis  of  the  highway.  It  was  im- 
possible, of  course,  to  keep  some  rock  from  going  over, 
but  after  this  system  had  been  followed  and  experience 
had  taught  them  what  could  be  done  the  powder  men 
could  throw  the  spoil  in  a  place  where  it  would  do  the 
least  damage  to  the  railroad  tracks. 

Another  interesting  feature  in  the  work  was  the 
care  with  which  the  work  was  prosecuted  to  avoid  any 
great  amount  of  damage  to  railroad  tracks  or  to  rolling 
stock.  When  blasting  along  the  nose  of  Storm  King, 
operations  were  practically  controlled  by  the  dispatcher 
at  Jersey  City.  It  was  he  who.  through  telegraphic 
communication  to  the  contractor's  representative  at 
Storm  King,  let  it  be  known  when  trains  were  to  pass, 
after  which  blasting  could  be  done  and  the  tracks 
cleared  immediately  for  succeeding  trains.  The  effi- 
ciency of  such  a  system  is  easily  seen  when  it  is  known 
that  not  a  single  train  was  damaged. 

A  .special  clause  in  the  contract  gave  the  contractor 
a  higher  classification  for  rock  blasted  where  there  was 
direct  danger  of  injuring  railroad  tracks  or  equip- 
ment. There  were  two  such  area.s — known  as  crane 
areas — below  the  nose  of  Storm  King  and  at  Crows 
Nest.  Within  these  crane  areas  it  was  necessary  to 
keep  gangs  of  men  and  equipment  to  clear  tracks  after 
blasts.  A  lump  sum  was  also  included  in  the  contract 
to  cover  such  overhead.  At  Storm  King,  where  the 
highway  is  about  400  ft.  above  the  railroad  and  al- 
most directly  over  it  railroad  ground  wires  were  pro- 
tected by  a  boxing  of  3-in.  plank.  Ground  wires  were 
further  protected  by  being  inclosed  in  a  heavy  cable, 
but  even  with  such  heavy  protection  frequently  boul- 
ders would  fall  smashing  the  boxing  and  at  times  cut- 
ting the  cable.    The  highway  is  only  about  200  ft.  above 


the  railroad  at  Crows  Nest   so  the  danger  of  injury 
to  railroad  structures  was  minimized  at  that  point. 

Though  a  final  paper  location  of  the  road  was  made 
prior  to  beginning  construction  work,  when  construc- 
tion work  was  actually  carried  out  it  was  necessary  to 
revise  the  location  according  to  terrain  conditions  en- 
countered. For  instance,  it  was  necessary  quite  fre- 
quently to  drop  masonry  wall  footings  several  feet  lower 
or  pull  them  in  considerably  toward  the  cliff  fi"om 
positions  noted  on  the  paper  location,  making  addi- 
tional cut  and  therefore  additional  cost  necessary.  In 
other  words,  the  job  was  one  in  which  final  design 
and  construction  were  carried  on  simultaneously.  In 
excavating  for  masonry  wall  footings  it  was  usually 
necessary  to  take  out  several  feet  of  ledge  rock  because 
of  seams,  disintegrated  pockets  and  sloping  faces.  Only 
occasionally  did  anchor  bolts  have  to  be  used  between 
foundation  and  bottom  course  stones. 
'  About  a  dozen  water  courses  were  encountered  along 
the  four-mile  ."lection  and  culverts  for  these  had  to  be 
designed  so  that  water  would  be  delivered  at  the  out- 
side of  the  road  in  such  a  fashion  as  not  to  endanger 
wall  footings.  The  bottom  and  sides  of  such  culverts 
usually  were  made  of  mortar  masonry  and  set  to  follow 
practically  the  original  ground  line.  The  tops  of  cul- 
verts were  usually  of  concrete.  A  typical  section  is 
shown  in  Fig.  6. 

The  first  construction  work  was  begun  in  191-'5  when 
Edwin  A.  Duffy  was  state  highway  commissioner,  and 
under  the  direct  supervision  of  Bert  Wait,  then  divi- 
sion engineer,  Division  No.  1.  It  was  completed  under 
James  H.  Sturdevant,  divison  engineer  of  Division  1, 
with  E.  J.  Howe,  resident  engineer  in  charge  of  con- 
struction. Herbert  S.  Sisson  is  state  highway  com- 
missioner. 
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Does  Highway  Engineering  Call  for  Locating  Sl^ill? 

A  Sheaf  of  Answers  to  the  Questions  Raised  in  Engineering  News-Record  of  Nov.  9  by 
R.  S.  Blinn,  Who  Charges  Much  Poor  Highway  Location  to  a  Lack  of  Railroad  Training 


IN  THE  issue  of  Engineei-ing  News-Record  for  Nov. 
9,  1922,  p.  808,  R.  S.  Blinn  raised  tivo  questions:  Is 
railroad  locating  a  lost  art?  Does  highway  engineering 
suffer  from  the  lack  of  engineers  trained  in  railroad 
location?  On  page  775  of  the  same  issue  we  commented 
editorially  on  these  and  suggested  that  some  of  th& 
older  locating  engineers  and  the  younger  highway  engi- 
neers might  be  able  to  shed  more  light  upon  the  subject. 
The  following  extracts  are  from  letters  that  hare  since 
reached  us.- — Editor. 

F.  M.  Hill 

State  Highway  l>(partjnein  of  G'30igi:i 

In  the  more  SETTlfiD  communities  the  location  of  highways 
often  requires  more  of  diplomatic  than  of  engineering 
technique,  a  quality  in  which  the  "old  timers"  were  not 
always  proficient.  There  remains,  however,  a  vast  amount 
of  highway  work  to  be  done  in  the  broken  and  undeveloped 
regions,  where  locations  can  still  be  made  along  strictly 
engineering  lines,  and  it  is  here  that  the  question  raised  by 
Mr.  Blinn  becomes  of  outstanding  importance. 

Answering  the  question  raised  in  your  editorial  "Just 
how  great  is  the  need,  in  highway  engineering,  for  locating 
skill?"  I  have  no  hesitancy  in  saying  that  in  mountain 
work  at  least,  it  is  fully  as  great  as  in  railroad  work.  It  is 
well  to  remember  that  many  highways  now  being  con- 
structed, and  many  more  which  will  be  undertaken  within 
the  next  few  years,  involve  an  expense  for  grading  and 
drainage  structures  greater  than  that  of  many  railroads; 
and  justice  to  the  taxpayers  who  are  furnishing  the  funds 
for  this  construction  demands  that  we  spare  no  pains  to 
secure  the  best  '"locating  skill"  available. 

There  is  unfortunately  a  large  share  of  highway  con- 
struction in  every  state  which  cannot  be  located  on  a 
strictly  engineering  basis — where  we  must  stick  to  the  old 
road  or  not  build.  But  even  here  a  thorough  knowledge  of 
location  is  not  out  of  place. 

One  difficulty  in  securing  the  best  talent  for  location 
arises  from  the  fact  that  we  are  obliged  to  make  these 
locations  piecemeal,  locating  just  enough  of  the  road  to  use 
up  the  appropriation  that  is  available,  and  for  this  work  it 
often  happens  that  the  only  man  available  is  one  who  has 
not  had  the  training  or  experience  that  the  job  really 
requires.  Yet  we  must  use  him  because  the  job  will  be  of 
such  short  duration  that  we  cannot  make  it  attractive  to  a 
man  of  real  locating  ability. 

If  a  state  having  much  of  this  work  in  prospect  could  so 
arrange  its  budget  as  to  enable  it  to  keep  a  locating  party 
continuously  in  the  field  until  all  the  surveys  have  been 
made,  more  attention  could  be  paid  to  securing  the  proper 
man,  and  he  in  turn  would  have  more  time  to  develop  his 
location. 


R.  Z.  Myers 

Assisianl  Divi.vioii  ICiiRineer,  State  of  Ohio,  Division  of  Highwav.-i. 
Cliillioothc,   Ohio 

Generally  speaking,  railroad  location  and  highway  loca- 
tion as  sciences  cannot  be  compared,  from  the  mere  fact 
that  most  of  the  factors  involved  in  the  former  cannot  be 
considered  in  the  latter,  and  vice  versa.  For  example,  in 
locating  a  highway  line  the  locator  is  not  restricted  in  the 
matter  of  maximum  grades  and  curvature  to  the  extent 
that  he  would  be  if  he  were  locating  a  railroad.  The  prob- 
lems of  the  highway  locator  involving  curvature  and  grade 
are  a  series  of  local  problems  each  of  which  may  be  solved 
on  the  spot  separately  as  the  location  progiesses,  whereas 
the  railroad  locator  may  have  the  problem  of  locating  a  line 


with  two  or  more  controlling  points  such  as  a  mountain 
pass,  a  desirable  river  crossing,  a  town  or  city,  or  an  exist- 
ing main  line  of  the  railroad  company,  all  of  which  may  be 
far  apart  and  all  of  which  are  to  be  connected  with  the  most 
economical  line  possible  within  the  limits  of  grade  and 
curvature. 

On  the  other  hand,  the  highway  locator  is  limited  in  many 
instances  to  the  simple  problem  of  laying  his  line  over  an 
old  traveled  road  or  conforming  to  certain  well  defined 
property  lines  in  which  case  his  "located  line"  is  nothing 
more  than  a  base  line  upon  which  the  actual  construction 
of  the  road  is  referred.  The  writer  does  not  desire  to  leave 
the  impression  that  highway  location  is  unimportant  from 
an  engineering  and  economic  standpoint  but  rather  to  call 
attention  to  the  more  flexible  nature  of  the  factors  that 
enter  into  highway  location  as  compared  with  those  of  the 
railroad. 

Our  old-time  railroad  locator  usually  was  sent  out  by  the 
railroad  company  to  locate  a  line,  which  he  did  to  the  best 
of  his  ability  and  engineering  judgment,  being  responsible 
only  to  the  company  employing  him.  If  he  met  with  any 
opposition  from  a  property  owner  or  otherwise,  the  com- 
pany fought  this  battle  itself  by  condemning  the  right- 
of-way  over  the  disputed  land.  The  highway  locator,  how- 
ever, is  confronted  with  a  different  problem;  he  is  serving 
the  public  and  trying  to  please  not  one  party  but  many 
individuals,  automobile  clubs  and  other  organizations  all  of 
whom  may  be  vitally  interested  in  the  project  financially  or 
otherwise.  Our  highway  locator  here  has  a  problem  with 
which  he  must  use  much  diplomacy  and  in  some  instances, 
it  is  regretted  to  say,  he  must  subordinate  his  engineering 
judgment  to  stronger  influences  not  in  any  way  connected 
with  the  science  of  engineering. 


W.  G.  Caldwell      ' 

i-'oumy   Highway  Engineer.   Waukesha   Co.,  Wis. 

The  purpose  of  the  railroad  is  to  furnish  transportation 
between  two  points.  The  purpose  of  the  highway  is  to  fur- 
nish the  means  for  transportation  between  two  points  and 
between  all  intermediate  points. 

The  determining  points  for  the  location  of  a  line  of  rail- 
road are  cities  five,  ten  or  twenty  miles  apart  or  more.  The 
determining  points  for  a  highway  are  generally:  farm 
buildings,  orchards,  existing  roads,  cross  roads,  and  section 
lines — a  quarter  of  a  mile  apart  or  less. 

The  construction  of  a  railroad  is  financed  by  men  directly 
interested  in  the  cost  of  opei'ation.  The  construction  of  a 
highway  is  financea  Dy  men  vitally  interested  in  the  cost  of 
construction  but  only  remotely  interested  in  operation. 

The  diff'ei-ences  in  these  three   points  alone  show  why  i 
knowledge  of  railroad  location  might  be  handy  but  is  nol 
necessarj"  to  the  average  highway  engineer. 
*         *         * 

Fred  Lavis 

Consulting-  Engineer,  Xew'YoiU 

The  technique  of  surveys  for  highway  location  and  the 
actual  layout  of  the  location,  can  undoubtedly  be  benefited 
by  a  study  of  the  methods  of  railroad  location.  The  funda- 
mental principles  underlying  highway  location  are,  how- 
ever, different  from  those  governing  the  location  of  railways, 
even  if  the  highways  are  to  be  built  through  virgin  territory 
linhampered  by  the  need  of  following  an  existing  road. 

These  principles  are,  however,  different  only  in  detail. 
There  is  a  diff'erent  minimum  radius  of  curvature,  the  rates 
of  gradient  may  be  as  high  as  10  or  12  per  cent,  instead 
of  2  or  3  per  cent,  rise  and  fall  may  not  have  the  same  value, 
and  the  operating  economics  of  horse-drawn  vehicles  and 
motor  trucks  are  not  well   understood,  but   these  are   onlv 
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matters  of  detail.  A  man  accustomed  to  railroad  location 
will,  I  am  sure,  be  a  better  man  to  locate  a  highway,  pro- 
vided, of  course,  he  has  sense  enough  to  realize  the  differ- 
ences and  their  significance. 

Mr.  Blinn  need  not  worry  much,  because  highway  engi- 
neers rediscover  old  methods,  this  is  not  uncommon  and  does 
no  harm;  there  always  must  be  a  certain  amount  of  lost 
motion.  Neither  is  there  cause  to  worry  about  the  locating 
engineers  dying  off;  there  are  still  quite  a  few  left  and  as 
the  world  gets  straightened  out  and  recovers  from  the 
effects  of  the  war,  there  will  be  many,  many  more  miles  of 
railroad  built  in  South  America,  Asia  and  Africa,  which 
axe  as  yet  almost  untouched. 

The  one  thing  that  may  militate  against  the  further 
development  of  good  locating  engineers  for  railroads  is  the 
fact  that  much  of  the  railroad  construction  of  the  future  is 
almost  sure  to  be  under  government  auspices,  thus  minimiz- 
ing the  impelling  need  of  "making  a  dollar  earn  the  most 
interest."  This  is  also  the  case  with  highways.  Without 
doubt  a  knowledge  of  the  principles  of  railroad  location 
will  help  in  the  proper  location  of  highways,  but  also  with- 
out a  doubt  many  highways  and  railways  will  be  located 
and  built  -n-ithout  regard  to  true  economic  principles. 
*  *  * 
F.  R.  Quaclienbush 

Formerly  Highway  Engineer,  TT.   S.  Bureau  of  Publii    Roads. 
Washington.  D.  C. 

Jl'ST  HOW  GREAT  is  the  need  in  highway  engineering  for 
locating  skill?  In  thickly  populated  districts  practically  all 
road  improvement  follows  the  old  roads.  Therefore,  locating 
skill  is  of  minor  importance.  In  sparsely  settled  territory 
where  new  roads  are  to  be  constructed  locating  skill  is 
of  prime  importance.  The  first-class  highway  engineer 
must  know  what  curves  and  rates  of  gi'ade  are  permissible, 
what  relation  the  road  to  be  located  bears  to  connecting 
highways,  what  type  of  road  is  to  be  constructed,  approxi- 
mately how  much  money  will  be  available  for  construction, 
the  source  of  materials  for  construction,  the  kind  of  soil 
iiinditions  that  are  most  favorable,  what  reck  is  to  be  en- 
I  iiuntered.  These  and  various  other  factors  control  the  locat- 
ing of  a  new  highway  and  it  is  my  candid  opinion  that  un- 
less a  man  has  been  through  the  mill  as  a  highway 
designer  and  highway  builder  he  may  fall  down  on  the 
job  regardless  of  other  experience.  I  will  grant,  however, 
that  a  railroad  locator  who  takes  all  necessary  points  into 

I  (iiisideration  will  be  likely  to  do  a  better  job  than  a  man 
who  has  not  had  such  experience. 

What  share  of  our  highways  can  be  located  as  a  rail- 
road would  be,  and  what  share  must  stick  clocely  to  exist- 
ing roads?  The  U.  S.  Bureau  of  Public  Roads  should  be 
able  to  give  a  fairly  definite  answer  to  this  question.  I 
would  risk  a  guess  that  less  than  .5  per  cent  of  the  mileage 
of  hard  surface  roads  in  the  United  States  could  have 
I'lcn  located  in  the  same  manner  that  a  railroad  would  be 
the  time  they  were   surfaced.     Most   new   roads  follow 

me  old  trail  at  least  and  there  are  so  many  influencing 
'  "tiditions,  that  railroad  practice  can  seldom  be  followed. 

To  what  extent  is  the  location,  even  of  new  highways, 
'"titrolled  by  conditions  outside  the  domain  of  engineering 
'  i'-nce?      This  query  is  not  intended  as  a  joke,  but  I  am 

I I  mpted  to  give  the  answer  in  three  words,  inaxthj  by  politi- 
iiiniK!  Seriously,  there  are  many  things  outside  the  engi- 
nicring  domain   which  belong  inside,  this  is  one  of  them. 

And   even    though    there   may  be  room   for   a    science  or 
II  art  of  highway  location,  to  what  extent  would  this  agree 
th    railroad    practice    and    to    what    extent    must    wholly 
'  w  or  modified  principles  be  developed?    The  old  railroad 
lines  were  nearly  all  built  as  large  units  for  cortrin  defi- 
nite purposes  and  coirld   he  located   to  make   other  things 
■nform  to  them.     Highways  are  coming  long  after  rail- 
■  ids   and   many   other   improvements.      They   are   built    in 
;ill  sections  and  must  conform  to  what  has  preceded  them. 
To  my  mind,  here  is  one  fundamental  reason  at  least  why 
i.iiiroad    practice    and    highway    practice    mu.st    necessarily 
differ.     Railroads   carry   heavy   loads   in   large   units   and 
must   have   easy   curves    and    slight   pi-ades.      Roads   carry 
quite  heavy  loads  to  be  sure,  but  in   small  unit,*;  and  the 
vehicles  can  make  quite  sharp  curves  and  steep  grades,  if 


necessary.  In  railroad  work  exact  balancing  of  quantities 
of  cut  and  fill  is  not  necessary.  In  highway  work,  as  a  gen- 
eral rule,  earthwork  quantities  should  be  more  carefully 
balanced.  If  this  is  not  done  the  reason  should  always  be 
stated  in  the  plans.  The  principa»l  drainage  problems  of 
railroad  men,  because  of  heavy  v  ork,  is  to  build  water- 
ways. The  principal  drainage  problem  of  highway  engi- 
neers is  properly  to  drain  the  subsoil  under  and  near 
the  road.  I  could  go  on  and  name  several  other  items  that 
vary  between  the  two  fields,  all  of  which  have  a  direct 
bearing  on  location.  My  answer  to  this  question  is  that  it 
is  necessary  to  have  almost  an  entirely  different  set  of 
principles. 

H.  J .  Tinsley 

R.-nt.  N.  M. 

R.  S.  Blinn  states  a  truth,  applicable  to  at  least  a  portion 
of  the  states,  when  he  speaks  of  too  little  money  being 
spent  on  location  and  too  much  on  office  calculations.  He 
makes  some  other  statements,  however,  that  are  misleading 
and  wide  of  the  point.  He  says,  "all  the  methods  of  locating 
railroads  are  applicable  at  the  outset  in  locating  highways." 

The  transitmap,  levelman  and  topographer  on  highway 
location  each  may  employ  the  methods  of  his  railroad 
brother  in  instrument  work  for  they  are  the  same.  The 
pi'oblems  of  topography,  as  they  confront  the  locator,  are 
the  same  but  he  is  working  in  a  much  mora  flexible  field 
than  the  railroad  locator  and  has  a  greater  latitude  in 
which  to  satisfy  alignment  and  profile. 

Mr.  Blinn  is  of  the  opinion  that  a  man  must  be  practiced 
in  railroad  location  before  he  is  qualified  to  locate  highways 
From  a  study  of  my  own  work  and  from  inspection  of  the 
work  of  other  railroad  locators,  working  in  the  highway 
field,  I  am  convinced  that  a  good  railroad  locator  starts  as 
a  poor  highway  locator  and  he  will  continue  to  be  a  poor 
highway  locator  just  so  long  as  he  attempts  to  use  railroad 
methods  in  his  work.  For  the  railroad  man.  accustomed  to 
picking  a  line  meeting  the  narrow  limitations  imposed  by 
heavy  engines  and  long  trains  running  on  steel  rails,  it 
requires  a  sharp  revision  of  methods  to  get  him  away  from 
the  long  tangents,  flat  curves  and  smooth  profile  so  essen- 
tial to  the  railroad  but  of  minor  importance  to  the  highway. 
A  grade  line  carrying  adjoining  summit  and  sag  verticals 
makes  an  easy  riding  profile  for  an  automobile  and  goes  a 
long  way  in  reducing  excavation  quantities,  but  it  could  not 
be  used  on  a  railroad. 

And  again,  about  75  per  cent  of  the  highway  locator's 
work  is  confined  to  following  old  alignment  of  present  roads 
where  about  all  that  he  can  do  is  to  "shoot  her  up  the 
center"  with  an  occasional  curve  or  gi'ade  improvement. 

Far  be  it  from  me  to  belittle  the  pi-ovince  of  the  highway 
locator.  I  contend  that  he  should  be  the  most  experienced 
man  in  a  state's  highway  organization,  and  that  he  should 
have  charge  and  supervision  of  all  location  work  in  the 
state,  for  is  not  the  location  the  one  and  on'y  pennanent 
feature  that  an  engineer  can  bequeath  to  any  structure? 


R.  D.  Rader 

District  Engineer,  Montana  Highway  Comml.s,slon 

As  ONE  of  the  "newly-born  highway  engineers"  who  has 
been  locating  highways  for  ten  years  in  mountain  country— 
and  th's  without  first  locating  a  railroad — I  wish  to  take 
issue  with  Mr.  Blinn  on  his  statement  that  "unless  the  high- 
way locator  assimilates  these  principles  through  actujil 
practice  in  railroad  locating,  wo  will  continue  to  have  pnor 
highway  locations."  An  excellent  highway  location  may  he 
very  poor  railroad  location,  and  vice  versa.  A  railroad 
locator  is  prone  to  long  line  and  grade  tangents  which  are 
expensive  and  useless  on  mountain  highways.  He  is  apt  to 
forget  that  a  rolling  grade  with  a  .')  per  cent  or  6  per  cent 
maximum  is  just  as  satisfactory  and  nnicli  more  economical 
than  long  sustained  grades.  Many  of  our  highway  engineers 
'  were  previously  railroad  location  and  construction  engineers, 
but  these  men  all  have  had  to  modify  the  principles  an<l 
methods  learned  in  railix)ad  work  very  considerably  In  order 
to  fit  them  to  highway  conditions. 
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I  agree  heartily  with  Mr.  Blinn  in  the  importance  of 
careful  location  of  mountain  highways.  The  cost  of  a 
careful  location  by  an  experienced  man  will  be  saved  many 
times  over;  not  only  in  construction  costs,  but  in  mainte- 
nance cost  and  the  cost  of  operating  vehicles.  No  highway 
should  be  constructed  until  all  possible  routes  have  been 
investigated,  and  it  is  certain  that  the  best  location  has  been 
secured.  And  the  .securing  of  the  "best  location"  involves 
so  complicated  adjustment  of  the  usually  conflicting  de- 
mands of  alignment,  grade,  first  cost,  probable  mainte- 
nance cost,  local  traffic  needs,  long  distance  or  through 
traffic  requirements,  freedom  from  snowdrifts,  drainage 
necessities,  scenic  values,  and  many  other  considerations; 
that  often  "old  time  locators"  do  not  agree  on  details. 
*         *         * 

M.  J.  Patterson 

Denver,  Colo. 
We  are  ruilding  many  fine  earth  and  gravel  roads  in  our 
mountains,  which  I  would  only  criticize  as  following  too 
closely  the  railway  engineers'  ideas,  without  due  regard  to 
the  differing  requirements  of  the  automobile  tourist.  The 
roads  are  mainly  through  national  forests,  where  the  loca- 
tion is  unftstricted,  and  are  largely  intended  to  make  such 
forests  accessible  to  automobile  tourists  and  campers. 

I  can  explain  my  criticism  most  clearly  by  use  of  special 
examples.  Last  year  I  came  East  on  the  fine  road  over 
Monarch    Pass    connecting    the    Gunnison    and     .\rkansas 
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RUNOFFS  AND  TURX.\ROLXDS  FOR  HIGHWAYS 

valleys.  I  desired  to  camp  before  reaching  any  great  alti- 
tude, but  the  road  is  as  shown  in  cross  section  by  full  line 
in  Fig.  1.  I  passed  many  attractive  spots  which  I  could 
not  utilize,  as  there  was  no  way  to  get  off  the  road  and 
back  on  again.  A  few  "runoffs"  as  indicated  by  dotted  line 
in  the  figure  would  remedy  this. 

A  second  illustration  is  afforded  by  the  fine  road  up  Bear 
Creek  Canyon.  The  need  here  is  for  convenient  places  to 
turn  or  to  get  out  of  the  traffic  while  making  adjustments. 
I  have  often  run  several  miles  further  than  I  desired  on 
this  I'oad  for  lack  of  a  convenient  place  to  turn,  especially 
when  the  road  is  muddy  and  the  few  flat  spots  beside  the 
road  are  too  slippery  for  traction.  K  few  "runotTs"  as 
shown  in  Fig.  1  or  "turnarounds  as  indicated  in  Fig.  2 
would  remedy  this.  A  railway  train  runs  from  town  to 
town,  but  an  automobilist  often  desires  to  turn  back 
between   towns. 

Another  regrettable  tendency  shown  is  that  of  making 
too  long  continuous  grades.  On  some  of  the  more  popular 
mountain  roads  thousands  of  cai-s  pass  in  a  day.  A  con- 
siderable number  of  them  need  to  stop  for  minor  repairs  or 
adjustments.  Some  adjustments  can  not  be  made  with 
locked  brakes  and  resort  is  had  to  blocking  the  wheels  with 
stones  while  the  adjustment  is  made.  It  is  of  course  i-epie- 
hensible  to  go  off  and  leave  the  stones  there,  but  it  is  often 
difficult  to  start  and  hold  the  car  on  the  grade,  while 
getting  out  and  removing  the  stone.  Preferably  there 
should  be  level  spots  every  half  mile  or  so  and  a  widened 


roadway  at  such  spots  when  practicable.  Such  criticism  as 
is  implied  in  the  above,  is  that  the  highways  are  too  often 
designed  for  through  continuous  travel. 

Another  kind  of  problem  occurs  in  many  cases,  of  which 
our  Berthoud  Pass  road  affords  a  typical  example.  Here 
the  road  follows  a  rather  easy  grade  up  Clear  Creek  and 
North  Clear  Creek,  then  makes  an  abrupt  climb  to  the  top 
of  Berthoud  Pass  and  an  equally  abrupt  descent  to  the 
Fraser  River.  On  the  original  road  the  final  climb  and  the 
descent  were  each  about  four  miles  long.  I  judge  the 
average  grade  was  about  1-5  per  cent  with  some  steep 
pitches  running  up  to  probably  25  per  cent.  This  road  was 
also  very  narrow  and  the  surface  rough.  Automobiles  of 
fair  power  climbed  it  readily  but  many  cars  in  poor  condi- 
tion failed  on  the  steep  pitches. 

On  the  relocated  road  the  grade  is  reduced  to  6  per  cent 
and  the  climb  is  lengthened  from  four  miles  to  about  ten 
miles,  with  much  increase  in  curvature. 

I  doubt  the  desirability  of  so  great  a  change.  The  road  - 
would  suit  me  better  if  it  had  been  widened,  surfaced,  and 
evened  out  to  a  1.5  per  cent  maximum  grade  without  in- 
crease in  length.  On  mountain  roads  the  speed  attainable 
it.  usually  limited  by  the  visibility  of  the  road  ahead,  and 
owing  to  obstruction  of  view  by  curves  one  cannot  safely 
make  much  more  speed  on  a  6  per  cent  gi-ade  than  upon  a 
15  per  cent.  Probably  truck  owners  will  prefer  the  lighter 
grade.  And  perhaps  mile  for  mile  the  6  per  cent  grade  is 
easier  to  maintain. 

But  all  of  our  mountain  roads  have  to  be  resurfaced 
after  a  rain,  particularly  if  traversed  by  trucks  while  wet, 
and  it  would  seem  probably  cheaper  to  drag  four  miles  of 
road  than  ten.  .41so  it  seems  undesirable  to  encourage  by 
easy  grades  the  use  of  trucks  on  roads  so  readily  destroyed. 

The  question  of  the  best  grade  to  use  in  getting  from  one 
point  to  another  near  by,  but  much  above,  will  probably 
remain  a  matter  of  personal  opinion.  A  pedestrian  usually 
takes  the  short  but  steep  path.  His  method  of  locomotion  is 
adapted  to  climbing.  A  locomotive  goes  the  long  way 
around.  It  is  not  adapted  for  steep  climbing,  but  with  a 
reasonable  fcertainty  of  a  clear  track,  it  can  make  up  by 
speed  for  a  considerable  increase  in  distance.  An  automo- 
bile is  rather  intermediate  between  the  two.  It  cannot 
climb  precipices,  but  by  reason  of  its  change  gear  it  can 
readily  climb  considerable  grades.  It  also  is  never  sure  of 
a  clear  track  around  curves.  Personally  I  believe  that  15 
per  cent  grades  are  preferable  to  6  per  cent  in  many  cases 
where  the  distance  is  necessarily  inversely  as  the  grade. 

I  might  say  that  the  old  grade  over  Berthoud  carried  all 
the  traffic  (by  teams)  from  Denver  into  Middle  Park  for 
many  years  before  the  railroad  was  built,  and  I  doubt 
whether  even  the  old  teamsters  would  prefer  the  new  grade 
with  a  distance  increased  from  eight  miles  to  twenty.  Out- 
side of  the  mountain  district  there  are  some  cases  where  I 
think  highways  would  have  been  improved  by  following 
railroad  practice.  I  refer  particularly  to  concrete  main 
roads  where  I  think  the  curves  should  have  been  banked 
and  perhaps  spiralized. 

*         *         * 

Edward  Gillette 

Sheridan,  Wyo. 

Minimum  grades  and  the  elimination  of  grades  or  hills 
seem  to  be  as  important  on  highways  as  on  railroads,  for 
the  lifting  of  loads  requires  corresponding  power,  and  as 
the  speed  is  not  so  different  a  little  extra  distance  is  nothing 
compared  to  lifting  a  load  over  a  hill.  Highways  are 
blocked  by  snow  in  shallow  cuts  just  as  the  railroads  are. 
It  is  painful  to  see  a  well-built  concrete  road  following 
curves  for  which  there  is  no  excuse,  or  to  see  a  road  forced 
to  follow  the  bluffs  on  the  side  of  a  valley  when  a  line 
through  the  middle  of  the  valley  would  enhance  the  value  of 
the  good  land  two  or  threefold  and  at  the  same  time  make 
a  road  cheaper  to  construct  and  maintain,  effect  a  saving 
in  transportation  of  all  kinds  and  insure  greater  safety  in 
travel.  In  our  headlong  rush  to  spend  money  on  highways 
this  question  of  proper  location  seems  to  have  been  pushed 
one  side  and  no  doubt  considerable  of  our  highway  location 
ultimately  will  have  to  be  abandoned.  The  cost  to  increased 
traflftc  in  the  future  will  be  too  great. 
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Continuous  Frame  Design  Used  for 
Concrete  Highway  Bridges 

Flat-Arch  Types  Over  Bronx  Parkway  Roads  Have 

Reinforced-Concrete  Frame  With  Cut 

Stone  Facing — Save  Money 

By  Arthur  G.  Hayden 


CLEARANCE  conditions  and  architectural  demands 
in  the  roadway  crossings  of  the  new  Bronx  River 
Parkway  north  of  New  York  City  have  led  to  the 
adoption  of  a  special  type  of  continuous-frame  rein- 
forced-concrete  bridge  which  presents  some  novelty  in 
design  and  economy  in  construction.  One  of  these 
structures  carries  Swain  St.  over  the  Parkway  Drive 
and  accommodates  a  roadway  32  ft.  wide  and  two  side- 
walks each  10  ft.  wide.  The  other  carries  Palmer 
Ave.  over  the  drive  and  accommodates  a  roadway  30  ft. 
wide  and  two  sidewalks  each  82  ft.  wide.  The  clear 
span  of  both  structures  over  the  drive  is  about  42  ft. ; 
overhead  clearances  at  the  center  of  f'rive  15  ft.  and 
at  the  curbs  11  feet. 

The  grades  of  the  streets  and  of  the  Parkway  Drive 
and  desired  clearances  together  with  architectural  re- 
"luirements  precluded  beam  construction  and  limited  the 
(Usign  to  an  arch-like  structure  with  but  12  in.  crown 
thickness.  On  account  of  the  relatively  great  height 
over  the  curbs  at  the  sides  of  the  driveway,  a  true 
arch  design  would  have  involved  abutments  with  ex- 
cavation and  compacting  of  roadway  fill  whose  cost 
would  have  been  disproportionate  to  the  function  per- 
formed by  the  arch  proper.  This  consideration  led  to 
studies  of  the  type  of  structure  shown  in  the  accom- 
panying figures  which  is  nothing  more  than  a  rein- 
tV)rced-concrete  frame  to  sustain  lateral  earth  pressures 
as  well  as  the  vertical  loads  which  it  is  designed  to 
cai-ry.  The  economy  in  concrete,  excavation  and  com- 
pacting of  roadway  fill  permitted  by  this  type  of  design 
is  considerable — the  estimated  saving  in  co.st  over  a 
true  arch  design  being  about  $5,000  for  each  structure. 

The  first  studies  were  made  for  a  structure  with  a 
pi  imanent  hinge  at  the  crown,  the  hinge  consisting  of 
a  vertical  joint  through  the  concrete  for  the  full  width 
"f  the  bridge,  the  steel  hi  the  upper  face  running 
through  (Fig.  3).  The  .steel  acting  alone  was  sufficient 
to  carry  the  thrust  and  the  shear  from  unbalanced  live- 
load  but  relatively  very  small  bending  moment.  The 
bfiuiing  action  of  the  rods  due  to  the  passage  of  heavy 
live-loads  was  negligible.  The  appearance  of  a  joint 
■    the  soffit  was  considered  to  be  objectionable  archi- 

luraliy,   however,  and   the  design  was  discarded. 

The  design  adopted  is  for  a  .structure  continuous  at 
till'  crown  as  shown  in  Fig.  4.  In  such  a  structure, 
'^1''  bending  moment  at  the  crown    for  any  other  sec- 

11  for  that  matter)  is  affected  by  the  elastic  prop- 
ifa  of  all  other  sections  as  well  as  by  the  magnitude 
of  the  vertical  and  lateral  forces.  Increasing  the 
strength  at  the  knees  for  example  decreases  the  bend- 
ing moment  at  the  crown  for  any  system  of  loads 
and  vice  ver.^a.  Increasing  the  strength  at  the  crown 
increases  the  bending  moment  at  the  crown  for  any 
system  of  loads  and  vice  versa. 

AUernate  Desigim — Since  there  will  be  several  other 
structures  of  this  type  built  on  the  Parkway,  most  of 
them  of  about  the  same  span  length,  two  complete 
designs  were  made  for  the  .same  loadings,  to  study  the 


effect  of  varying  the  proportions  at  the  knee.  Design 
A  (so  called)  had  4  ft.  thickness  across  the  knee  and 
12  in.  crown  thickness;  Design  B  had  3  ft.  thickness 
across  the  knee  and  12  in.  crown  thickness.  In  Design 
A  the  maximum  positive  bending  moment  at  the  crown 
is  10.400  ft. -lb.  per  ft.  width  of  structure.  In  Design 
B  the  bending  moment  at  the  crown  for  the  same  load- 
ing is  15,500  ft. -lb.  or  50  per  cent  more.  The  corre- 
sponding negative  bending  moments  at  the  knee  are: 
Design  A,  86,400  ft. -lb.  per  ft.  width  of  structure  and 
Design  B,  74,400  foot-pounds. 

Design  B  is  the  more  economical  and  was  adopted 
for  Palmer  Ave.  and  all  future  structures  of  the  same 
span.  Plans  for  the  Swain  St.  structure  were  made  be- 
fore comparative  designs,  to  determine  economical  pro- 
portions, but  agree  quite  closely  with  Design  A. 

Design  Conditions — The  amount  of  passive  earth 
pressure  which  will  be  developed  as  a  result  of  com- 
pacting the  roadway  fill  and  by  flexure  of  lie  frame 
uiider  load  is  an  undeterminable  quantity  ana  must  be 
assumed.     The  following  conditions  were  investigated: 

(a)  Dead-load,  and   balanced  active  earth  pressure, 

with  or  without  live-load. 

(b)  Dead-load,  and  balanced  earth  pressure  equal  to 

three  times  the  active  earth  pressure,  with  and 
without  live-load. 

(c)  Dead-load    with   lateral    earth    pressure    on    one 

side   only. 

(d)  Dead-load  without  lateral  earth  pressure. 

(e)  Earth  pressure  alone  equal  to  three  times  active 

earth  pressure,  representing  conditions  before 
removal  of  falsewoi'k  and  the  action  of  dead- 
loads. 

The  live-loads  assumed  in  design  were  a  uniform  load 
of  100  lb.  per  sq.ft.  on  any  part  of  the  roadway  and 
sidewalks,  or,  three  20-ton  motor  trucks  on  30  ft.  width 
of  roadway  in  addition  to  sidewalk  loads. 

Conditions  (c)  and  (d)  presumed  that  earth  pres- 
sure might  be  removed  from  one  side  or  both  by  future 
excavation  for  some  purpose  or  other.  Such  conditions 
will  never  be  realized,  however,  for  provision  has  been 
made  for  carrying  telephone  ducts  and  gas  and  water 
pipes  up  to  8  in.  diameter  over  the  structures  in  the 
sidewalks,  and  future  excavation  back  of  the  vertical 
wall-abutments  will  not  be  necessary.  A  calculated  unit 
stress  of  20,000  lb.  per  sq.in.  in  the  steel  at  the  top 
of  the  footing  with  unbalanced  earth  pressure  (earth 
pressure  on  one  side  only)  was  therefore  permitted. 
All  other  conditiojis  were  met  without  exceeding  16,000 
lb.  per  sq.in.  in  the  steel  or  650  lb.  per  sq.in.  in  the 
concrete  in  any  part  of  the  structure. 

This  type  of  structure  may  be  used  for  much  greater 
span  lengths  than  the  Swain  St.  or  Palmer  Ave.  struc- 
tui-es  and  the  croNvn-bending  moments  kept  within 
proper  limits  by  giving  sufficient  flexibility  to  the  crown 
sections  and  sufficient  rigidity  to  the  knee  sections. 
Calculations  are  being  made  for  a  span  length  of  55  ft. 
for  another  structure   on   the   Parkway. 

If  the  intvados  is  of  sharp  curvature,  stirrups  near 
the  crown,  where  heavy  bending  moments  exist,  will 
constitute  an  important  detail,  although  in  a  true  arch 
they  are  more  or  less  redundant.  The  crown  section 
acts  like  a  curved  beam  between  points  of  contraflex- 
ure,  and  the  curved  lower  tension  rods  will  tend  to 
straighten  out  and  spall  out  the  thin  layer  of  concrete 
between  the  rods  and  the  .soffit.  Stirrups  will  be  re- 
quired to  secure  these  rods  to  the  upper  rods  and  pre- 
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I'lU.  1 — bWAlN  ST.  UKIUGK  IN  BKONX  I'AKKWAY  XEAK  NKVV    iOlilv  CITY 
A  continuous-frame  concrete   structure,   here  shown   before  crown  of  first  section    (22   ft.   wide)    built.     This  bridge   is 

final  stone   facing  and   carrying   4fl-ton   te.st   load   near   the  much  thicker  in  .section  than  later  ones  of  same  type. 


vent  such  action.  They  will  furni.sh  the  required 
vertical  component.s  to  the  increments  of  direct  stre.-^i^. 

Construction  Details — One-half  of  the  width  of  the 
Swain  St.  structure  wa.s  built  at  a  time.  Traffic  was 
maintained  on  the  north  side  of  Swain  St.  while  the 
south  side  of  the  street  was  excavated,  and  the  south 
half  of  the  bridge  built.  Traffic  was  then  diverted  over 
the  south  half  while  the  north  half  was  built. 

Each  half  of  the  structure  was  built  in  vertical  sec- 
tions, small  enough  to  make  a  day's  work  of  concreting 
for  a  small  plant.  The  footings  were  first  laid,  with 
dowels  projecting  therefrom  to  which  the  main  rein- 
forcing rods  in  the  vertical  wall-abutments  were  to  be 


spliced.  All  the  remainder  of  the  steel  reinforcement 
was  then  placed  on  the  forms.  The  excavation  was 
made  to  lines  sufficiently  accurate  to  deposit  concrete 
directly  against  the  earth  and  dispense  with  the  back 
forms.  The  second  lift  carried  the  concrete  up  to  the 
bend  of  the  knees  and  the  third  lift  completed  the 
top  of  the  frame.  Construction  joints  between  the 
footings  and  the  vertical  walls  and  between  the  vertical 
walls  and  the  top  of  the  frame  were  made  approxi- 
mately normal  to  the  ^ine  of  direct  stress  and  furnished 
with  keys. 

When  the  first  half  of  the  structure  had  been  com- 
pleted,  the   falsework   was   removed,   although    instruc- 


January  11,  1923 


ENGINEERING     NEWS-RECORD 


75 


_j —  I 


Verodsjandk      iap^-e's'^f^ 

brbars    /              g-bars-.     ^         Vl     ,..-c-/?g/g. 
-\ 1— AJ-_-^-_+, 


iy-7  — 


Footing 


f=:T- 

I 1  -  ^-rj^^jt  J -1-  -  4-  -i -T-"-  - "^^       T" 

,  1      — l.J-l.^_|__Li 1 1 4. 


•  ->\<4-2"--M- 


/P-3'----->\<4-2"-:M- 22-2 

benipf  <S' 

S'-/0°ft. 
Abirtment  Knee  Haunch  Crown 

DEVELOPED  HALF  PLAN   OF  EXTRADO&  STtEL  DEVELOPED  HALF  PUN  OF  INTOADOS  STEEL 

(NE6LECT1N6   SKEW) 

Foa/s  "a"fv"f7"lnc/usive are l°"nef area  \^ 42- /O^'a/on^ sKew >j 

21-5^'- ->t<- ZI-sH H 


k' 25-6  fveerrfer 

Section  A-A 


SECTIONAL    ELEVATION 
Section  ixihen  parallel  iv  Cerrfer  Une  of  Avenue 


FIG.    1— DETAILS  OF  CONTINI'OIS-FR.UME  CONCRETE  BRIDGE  OF  BRONX  PAKKWAV   TYl'K 


tions  had  been  issued  to  the  construction  forces  to  leave 
it  in  place  until  the  second  half  of  the  bridge  had  been 
completed  and  lower  the  falsework  for  the  entire  struc- 
ture at  once;  the  transverse  reinforcement  being 
designed  as  continuous  for  the  full  width  of  the  bridge 
.ind  no  permanent  joint  between  the  two  halves  of  the 
structure  being  provided,  so  that  the  differential  deflec- 
tion  between  the  two  halves  could  not  be  equalized. 
However,  the  dead  load  deflection  of  the  first  half  was 
too  small  to  be  measured  without  delicate  instruments 
11(1  no  trouble  developed  when  the  falsework  for  the 
lond  half  was  lowered. 


Casores  under  direction  of  Shortridge  Hardesty  of  the 
firm  of  J.  A.  L.  Waddell,  consulting  engineer.  The 
architectural  treatment  of  Swain  St.  bridge  was  devel- 
oped by  Charles  W.  Stoughton,  architect,  of  New  York 
City,  and  the  result  will  be  a  very  beautiful  structure. 
The  Palmer  Ave.  and  Swain  St.  structures  are  being 
built  by  the  commission's  construction  force.  L.  A.  M. 
Bushnell  is  in  direct  charge  of  the  work  under  Gilmore 
D.  Clarke,  superintendent  of  construction. 


/■Main  reirrforcemerrf 


Fill  mth  elcrsfrc  cemerrf- 
y    ..Copper sfrip^ 
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^rtcher  rods 


FIG.  ;{  — DISCARDED  DESIGN,  I'ER.MANEXT  CROWN'  HINGE 

/  The  width  of  the  first  section  built  was  22  ft.  and 
tV  in.  deflection  noted  for  a  40-ton  test  load  at  the  crown. 
The  Bronx  River  Parkway  extends  from  Bronx  Park, 
New  York  City,  to  Valhalla,  Westchester  County,  New 
York,  and  is  being  developed  by  the  Bronx  Parkway 
Commission  of  the  State  of  New  York.  Madi.son  Grant, 
William  W.  Niles  and  Frank  H.  Bethell  are  the  commis- 
sioners. Jay  Downer,  engineer  and  secretary  and  L.  G. 
Hollcran,  deputy  chief  engineer.  The  d('si>rn  of  the.se 
bridges  was  developed  by  the  writer,  with  the  assi.st- 
ance  of  D.  P.  Babcock  and  J.  J.  Carroll  in  carrying  out 
the  computations  and  details,  and  was  reviewed  as  to 
general   practicability   and    analysis   of   stresses   by   N. 


.  Solid  W<M)d  Decks  With  Asphalt  Surface 
on  Chicago  Bridges 

A  solid  timber  deck  composed  of  planks  alternately 
2x6  and  2x4  in.  set  on  edge  so  as  to  form  a  grooved 
surface  and  covered  with  a  bituminous  wearing  surface 
has  been  in  use  on  some  Chicago  bridges  for  three  years, 
and  was  described  in  E>nii)i('erl)ir/  Ni'im-Record,  Nov.  13, 
1019,  p.  866.  According  to  Alexander  Murdock,  city  en- 
gineer, and  Thomas  G.  Pihlfeldt,  bridge  engineer,  there- 
suits  have  been  satisfactory  where  asphalt  was  used.  But 
where  the  surfacing  was  of  torpedo  sand  and  coldpatch 
composition  the  pavement  became  so  hard  as  to  crack 
under  traflic  and  jar  out  of  the  grooves.  No  trouble  was 
experienced  from  flowing  of  the  asphalt  in  hot  weather, 
and  the  waterproof  character  of  the  pavement  has  been 
very  noticeable,  as  indicated  by  keeping  the  steel  under 
the  floor  clean  and  free  of  rust.  Up  to  date  the 
preferred  pavement  for  bridges  is  of  4-in.  creosoted 
blocks  laid  with  lx3-in.  strips  between  the  rows  of  block-s 
to  form  grooves  and  thus  afford  a  good  grip  for  hor.ses. 
This  block  pavement  is  laid  on  6-in.  creosoted  .sub-plank. 
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Economic  Theory  of  Highway  Grades 

Tests  in  Iowa  Give  Working  Equations  for  Both  Automobiles  and  Commercial  Vehicles 
Relation  of  Grades  to  Fuel  Cost — Momentum  Grades  Economical 

By  T.  R.  Agg 

Professor  of  Highway  Engineering,  Iowa  State  College,  Ames,  Iowa 


INVESTIGATIONS  to  establish  the  fundamental 
theory  of  highway  grades  were  started  in  1919  at 
the  Iowa  Engineering  Experiment  Station  and  the 
work  has  continued  until  the  present  time.  It  now 
appears  that  a  tentative  theory  of  highway  grades 
may  be  proposed,  but  several  years'  additional  work 
will  be  required  to  evaluate  all  of  the  variables  that 
enter  into  the  problem.  In  1920  the  work  at  Ames 
was  correlated  with  the  program  of  highway  research 
proposed  by  the  Advisory  Board  on  Highway  Research 
of  the   National   Research   Council.     By   so   doing   the 


FIG.  1 — FLOWMETER  ATTACHED  TO  .\UTOMOBILE 
A  is  the  diaphragm  ;  B,  the  piezometer ;  C,  an  ordinary 
vacuum  tank  ;  D,  an  auxiliary  gasoline  tank  ;  E,  the  speedo- 
meter cable  that  drives  the  paper  rolls  ;  F,  the  clock  (or  in- 
dicating speed,  and  G  the  spark  coil  for  furnishing  the  high 
tension  recording  spark. 

final  conclusions  will  be  reached  more  quickly  than 
otherwise  because  a  number  of  investigators  are  now 
w"rking  on  some  phase  of  the  problem. 

The  first  attempts  to  measure  the  effect  of  highway 
grades  on  fuel  consumption  and  speed  were  crude  and 
yielded  little  real  informatit^n.  A  few  vehicles  were 
equipped  with  calibrated  tanks  for  gasoline  and  trips 
were  made  up  hill  and  down  again,  the  fuel  consumed 
being  carefully  determined  for  each  trip.  The  results 
of  a  few  of  these  measurements  of  fuel  consumption 
are  shown  in  Table  I.  A  little  consideration  of  the 
data  in  that  table  will  show  that  the  indication  is 
that  any_grade  will  result  in  greater  fuel  consumption 
than  would  be  required  for  level  roads.  That  is  wholly 
incorrect  as  later  investigations  show,  and  the  fallacy 
of  the  results  of  the  measurements  shown  in  Table  I 
lies  in  the  fact  that  the  method  employed  does  not 
take  into  account  momentum  effects  that  are  always 
present  when  a  vehicle  is  operated  over  hilly  roads. 

The  next  step  was  to  secure  a  continuous  record  of 


rate  of  fuel  consumption  and  speed  while  vehicles  were 
being  operated  over  various  sections  of  highway  among 
which  were  included  grades  of  all  kinds.  The  diflicult 
part  of  the  work  was  to  secure  a  means  of  metering 
the  gasoline  as  it  was  used,  and  much  time  was  devoted 
to  that  particular  problem.  The  instrument  finally 
adopted  is  suflftciently  accurate  for  the  purpose  of  the 
investigation  and  is  readily  attached  to  any  vehicle  and 
fairly  sturdy.  Researches  that  have  been  conducted 
elsewhere  show  that  rate  of  fuel  consumption  is  not 
a  direct  measure  of  power  delivered  by  the  vehicle,  due 
to  characteristics  of  the  throttle-governed,  four-cycle, 
gasoline  motor.  In  the  Ames  investigations  fuel  con 
sumption  was  used  to  determine  the  effect  of  grades 
and  while  the  comparisons  thus  made  are  not  exact, 
they  do  serve  to  uncover  the  principles  underlying  the 
theory  of  grades. 

The  Ames  flowmeter  is  shown  in  Fig.  1  and  the  form 
of  record  obtained  from  it  is  shown  in  Fig.  2.  The 
instrument  is  so  designed  that  the  velocity  head  in 
th„  gasoline  flowing  to  the  motor  is  measured  through 
';he  medium  of  a  piezometer  ring  and  a  sensitive 
diaphragm.  Tlie  instrument  is  calibrated  on  the  vehicle 
upon  which  it  is  to  be  used.  The  record  of  variation 
of  head  of  gasoline  is  punched  on  the  paper  by  a 
high-tension  spark.  Vehicle  speed  is  also  recorded  on 
the  record  paper  by  a  spark.  The  calibration  curve 
for  the  flowmeter  is  shown  in  Fig.  3. 

After  the  instrument  was  calibrated  the  vehicle  was 
.operated  over  various  sections  of  highway  in  a  normal 
manner,  there  usually  being  five  round  trips  in  a  series 
of  runs.  The  flowmeter  data  was  then  platted  on 
profile  paper  along  with  the  road  profile  and  the  speed 
curve  so  that  they  could  be  studied.  Fig.  4  shows 
the  gasoline  profiles  for  five  runs  over  a  section  of 
highway  and  indicates  the  consistency  that  might  be 
expected.  Fig.  5  shows  all  of  the  data  for  a  series 
of  runs  over  one  of  the  sections  of  road  and  illustrates 
the  complete  record  for  one  vehicle  on  the  highway. 
About  thirty-five  such  diagrams  were  made  up  in  the 
-course  of  the  investigations. 

Tentative  TJieory  of  Grades — A  consideration  of  all 
of  the  data  so  far  obtained  indicates  that  if  only  speed 


FIG.  2— PART  OF  RECORD  FRO.M  FLOW  METER 

and  fuel  economs'  are  considered  the  most  economical 
grades  will  be  those  complying  with  the  following: 
A.  The  grade  should  permit  the  vehicle  to  descend 
without  using  brakes  and  without  attaining  an  unsafe 
speed. 
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TABLE  I— QIAXTITY  OF  GASOLINE    USED    IN'  ASCENDING    HILLS 


(Fourth  Gear 

is  "high,"  First 

Gear  is  "low") 

Vert.  nisf. 

Ton-Miles 

Traveled. 

Ton-Miles 

on  0.0  Grade 

Gear 

Ft. 

per  Gal. 

in  High  Gear 

2d 

602 

114    ) 

2d 

536 

II    25 [  II    22 

29.7 

2d 

418 

II  oo) 

3d 
3<i 

561 

\\\\^^^ 

29.7 

2d 

590 

7  5 

21   2 

B.  The  grade  should  permit  the  vehicle  to  ascend 
without  the  necessity  of  shifting  gears  and  at  a  speed 
that  will  give  maximum  economy  of  operation  of  the 
motor. 

The  above  principles  are  in  conflict,  since  in  general 
the  grade  that  will  comply  with  (A)  will  be  lower 
than  required  by  (B).  The  exact  values  for  the  per 
cent  of  grade  for  each  condition  will  depend  upon  the 
allowable  variation  in  speed  of  vehicle,  the  rolling 
resistance  of  the  road  surface  and  the  tractive  effort 
of  the  vehicle  at  efficient  motor  speeds. 

The  conditions  established  by  the  statements  in  (A) 
can  be  put  in  equation  form  as  follows: 

For  automobiles, 

3.47  .„,         „„     ,     R 


KS:  —  S;)   + 


For  commercial  vehicles, 
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where  P,,,  is  the  maximum  economical  minus  grade  in 
per  cent;  S,  and  S..  are  the  initial  and  final  speeds  of 
the  vehicle  in  miles  per  hour;  R  is  the  rolling  resistance 
of  the  vehicle  in  pounds  per  ton,  and  L  is  the  length 
of  grade  in  feet.  Equation  1  applies  to  automobiles 
and  equation  2  to  commercial  vehicles.  The  differense 
is  wholly  in  the  constant  and  that  difference  is  due  to 
the  difference  in  the  moment  of  inertia  of  the  rotating 
parts  of  the  two  classes  of  vehicle.  For  an  automobile 
the  kinetic  energy  due  to  rotating  parts  is  taken  at  5 
per  cent  of  that  due  to  translation  and  for  commercial 
vehicles  10  per  cent  of  that  due  to  translation.  These 
are  average  values  for  the  vehicles  used  at  Ames. 

The  conditions  set  forth  in  (B)  may  be  put  in 
equation  form  as  follows : 

For  automobiles, 

p..=L~t+^f  is:-sn       ,.3) 
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For  commercial  vehicles. 
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where  F„  is  the  maximum  economical  plus  grade  in 
per  cent;  T  is  the  tractive  effort  of  the  vehicle  at 
maximum  motor  efficiency  in  high  gear,  and  the  other 


symbols  have  the  same  significance  as  in  equations  1 1 ) 
and   (2). 

In  order  to  compute  the  maximum  minus  grade  for 
any  location  and  vehicle,  it  is  necessary  to  assume 
values  for  S,  and  S,  and  to  use  the  value  of  R  applicable 
to  the  particular  surface.  P„,  can  then  be  computed. 
Likewise  in  computing  P,,  for  any  location  S,  and  S, 
must  be  assumed  and  the  proper  values  for  R  and  T 
determined.  Grades  computed  in  this  way  will  comply 
with  the  principles  set  forth  in  A  and  B. 

Since  the  public  highway  is  utilized  by  an  exceed- 
ingly heterogenous  traffic,  one  must  assume  average 
or  typical  vehicles  to  serve  as  a  basis  for  determining 
specific  values  for  the  per  cent  grade  to  adopt  in  any 
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particular  case.  This  we  have  ventured  to  do  and  the 
data  in  Table  II  and  Table  III  represent  our  concep- 
tion of  a  composite  automobile  and  a  composite  com- 
mercial vehicle.  The  most  variable  factor  is  tractive 
effort.  At  maximum  motor  efficiency,  in  high  gear,  the 
value  of  tractive  effort  is  quite  a  variable  for  different 
classes  of  vehicles  and  the  tractive  effort  on  gears  other 
than  high  gear  is  still  more  variable. 

The  factor  R  is  the  sum  of  the  rolling,  air,  and 
internal  resistances  up  to  the  clutch.  This  does  not 
vary  widely  for  different  vehicles  but  does  vary  with 
the  character  and  condition  of  the  road  surface,  the 
temperature  and  the  speed. 

The  characteristics  of  the  composite  vehicles  have 
been  adopted  after  an  exhaustive  study  of  all  available 
data  and  are  offered  as  the  first  step  in  arriving  at  what 
may  eventually  be  established  as  truly  typical  vehicles. 

The  significance  of  equations  (1)  and  (2)  is  illus- 
trated bj'  the  curves  in  Fig.  6.  These  curves  are 
obtained  by  applying  the  characteristics  of  the  com- 
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stations 
FIG.   5 — TYPICAL  PERFORMANCE  ON  HIGHW.\y    SFOTION 

posite  vehicles  to  the  equations  and  represent  truly  the 
economical  maximum  minus  grades  for  the  composite 
vehicles  operating  on  paved  road  surfaces.  In  the  same 
way  the  cur.ves  in  Fig.  7  have  been  calculated  to  repre- 
sent the  actual  economical  plus  grades  for  the  composite 
vehicles. 

In  practice  the  maximum  plus  grade  will  first  be 
determined.  This  represents  the  maximum  allowable 
grade  for  the  highway.  But  the  allowable  plus  grade 
for  automobiles  will  be  much  higher  than  for  com- 
mercial vehicles  and  which  shall  govern  will  depend 
upon  the  character  of  the  traffic  on  the  particular 
highway. 

The  maximum  minus  grades  will  next  be  determined 
and  these  are  nearly  the  same  for  automobiles  and 
commercial  vehicles.  It  now  remains  to  determine 
whether  the  grade  shall  be  made  to  conform  with  the 
maximum  plus  grades  or  the  maximum  minus  grades. 
Thig  is  purely  a  matter  of  cost.  The  expenditure  that 
may  be  justified  for  reducing  the  grades  from  the 
maximum  plus  grade  to  the  maximum  minus  grade 
may  be  estimated  as  follows: 

Let  H  equal  the  number  of  feet  the  total  height  must 
be  reduced  to  change  the  grade  from  a  maximum  plus 
grade  to  a  maximum  minus  grade. 


V  =  the  annual  traffic  in  millions  of  tons  descend- 
ing the  hill. 

C  =  cost    of    gasoline    in    dollars    per    gallon. 

B  =  justifiable  expenditure  in  dollars  for  reduc- 
ing the  grade. 

Then  D  =  5,200HVC  ( .5) 

Equation  5  is  based  on  an  average  thermal  efficiency 
for  the  composite  vehicle  of  10  per  cent  and  19,000 
lower  B.t.u.  per  pound  for  gasoline  and  the  actual 
saving  is  capitalized  at  4  per  cent. 

Usually  D  would  be  determined  separately  for  auto- 
mobiles and  for  commercial  vehicles  since  the  value  of 
H  would  be  slightly  different  for  the  two  types  of 
traffic. 

Summary — The  foregoing  is  intended  to  introduce 
a  tentative  economic  theory  of  highway  grades.     The 

i 

TABLE      II— CHARACTKRISTICS     OF     (COMPOSITE      COMMERCIAI, 
VEHICLE 

l{oU  Internal  .ind  Air 

.Speed  Range  He^ist.  Lb.  per  Ton 

Mi.  per  Hr.       Tractive  Effort  on  Gears.  Lb.  per  Ton  Grav.    Mac 

High  Gear         High  3d  2d  Low  Pav'ts        Earth 

15  to  25  130  160  250  380  40  55 

Comparative  Fuel  C'oasuniplion  on  Various  Gear-s 
(Average  of  five  series  of  runs) 

Ton-Miles  per  Gal.  Gas  Paved  .Surfaces 

Low  Second            Third  High 

Tyjje  of  Vehicle                                 Gear              Gear              Gear  Gear 

Truck,  solid  tires 9.0               16                  25  30 

Truck,  pneumatic  tires II                     15.0                22  30 

•\ver.age 10  15, 3]  23.5  30 

Relative  .Speeds     with    the    Several    Gears 

Per  Cent  of  High 

Gear  Speed,  M.P.H.,  'Gear  Speed' 

Hizh  25  100' 

3d  .    .  15  CO 

21  8  75  35 

Low 5  20 


value  of  the  deductions  depends  upon  the  sufficiency  of 
the  experimental  data  and  the  accuracy  of  the  assump- 
tions relative  to  the  characteristics  of  the  composite 
vehicles.  There  has  been  analyzed  a  great  mass  of  data 
bearing  on  the  subject,  and  extensive  field  investiga- 
tions have  been  in  progress  for  three  years,  but  the 
subject  involves  so  many  variables  that  the  results 
presented  herein  can  hardly  be  considered  more  than 
the  first  step  in  the  establishment  of  an  adequate  theory 
of  highway,  grades.  Amplifications  and  refinements  to 
the  theory  will  be  made  by  those  interested  as  rapidly 
as  pertinent  experimental  data  are  available. 

If  the  principles  presented  herein  are  considered  in 
connection  with  trunk-line  highways,  where  the  annual 
traffic  may  reach  several  million  tons,  it  will  be  appar- 
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ent  that  the  actual  value  of  the   fuel   saved  by   gi-adc 
reduction  may  reach  very  significant  sums. 

The  value  of  lost  time  due  to  excessive  grades  is  an 
even  larger  sum,  where  the  volume  of  commercial 
vehicle  traffic  is  large,  and  undoubtedly  a  similar  loss 


TABLE  III— CH.VHArTEKISTICS  OF  THi:  COMPOSITE  AlToMOBIli: 


Tra 


■  Effort  oDGf! 
per  Ton 


Spee*I  Kan^o 
Mi.  prr  Hr.           High 
25  to  40                185 
Relative    fufl    consumption 
on  the  various  sears  in .  .  . 
Relative  average  speecU  on  )  g;^  ,„„ 

•the  several  gears /  "^e"  *5««*    •««, 


400 
High  gea 


600 

2t>.  2<l  gear  20.  h 

termediat 
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accrues  to  a  considei-able  percentage  of  the  automobile 
traffic.  It  is  highly  important  to  establish  a  basis  for 
evaluating  lost  time,  but  it  is  one  of  those  elusive 
quantities  that  are  difficult  to  analyze  and  we  have 
as  yet  made  little  progress  in  that  direction. 

It  seems  to  have  been  established  that  momentum 
grades  on  rural  highways  are  economical  both  from 
the  standpoint  of  fuel  and  time  and  that,  under  certain 
circumstances,  less  fuel  will  be  required  on  a  road  with 
an  undulating  grade  line  than  on  one  with  very  flat 
jrrades. 

Fuel  cost  is  an  item  amounting  to  only  fifteen  or 
twenty  per  cent  of  the  cost  of  operation  of  a  motor 
vehicle,  but  a  saving  of  one-tenth  of  the  fuel  annually 
consumed  in  a  state  will  amount  to  a  large  sum. 

Almost  invariably  those  things  that  lower  fuel  con- 
sumption also  lower  maintenance  costs  for  the  vehicle 
and  the  road,  thus  indirectl.v  effecting  a  saving  in  re- 
pair bills  and  tire  wear,  which  is  considerably  larger 
than  the  fuel  saving. 

One  interesting  fact  brought  out  in  the  fuel  con- 
sumption runs  was  the  marked  saving  in  fuel  that 
results  from  coasting  down  hill  with  the  motor 
declutched.  This  is  a  perfectly  feasible  way  to  drive 
an  automobile  but  ma.y  be  dangerous  with  a  commercial 
vehicle.  It  should  not  be  practiced  with  any  kind  of 
'.ehicle  on  long  grades  or  whei'e  safety  considerations 
lequire  the  vehicle  to  be  kept  under  control. 

Safety,  aesthetics  and  drainage  considerations  are 
outside  the  scope  of  this  investigation,  although  they 
are  factors  that  must  always  be  considered  in  connec- 
tion with  grade  reduction. 

■  —w'---, 
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Bates  Road  Test  Develops  New  Slab 
Design  in  Illinois 

Edges  of  Slab  Three  Inches  Thicker  Than  Center 

Requires  Less  Concrete — Cost  per  Mile 
Reduced — Strength  Increased 

NEW  designs  for  concrete  roads  and  concrete  base 
for  asphalt-surfaced  roads  have  been  adopted  by 
the  Illinois  Division  of  Highways  as  the  result  of  ob- 
servations on  the  Bates  Test  Road  near  Springfield,  III 
Precisely  the  same  section  and  joint  arraiigement  and 
the  same  1:1^:2  concrete  are  emplo.ved  for  concrete 
road  and  concrete  base.  As  the  drawing  shows,  the 
revised  cross-section  provides  for  a  thickness  of  9  in. 
at  the  edges  of  that  pavement,  tapering  to  G  in.  at  a 
distance  of  2  ft.  from  the  edges,  and  the  remainder  has 
a  uniform  thickness  of  6  in.  The  amount  and  arrange- 
ment of  reinforcement  is  the  same  as  that  heretofore 
used,  with  the  e.xception  of  the  center-joint  material, 
which  is  of  new  design  to  correspond  with  the  6-in. 
center  thickness. 

This  new  cross-section  was  adopted  as  a  result  of 
the  Bates  road  tests,  which  show  conclusively  that  the 
strength  of  the  edges  of  any  rigid  pavement,  built  in 
accordance  with  any  design  heretofore  used  in  Illinois, 
is  much  less  than  the  strength  of  the  interior  portion 
of  the  slab.  The  Bates  tests  disclosed  the  fact  that 
a  center  thickness  of  6  in.  or  even  perhaps  5  in.  is  ample 
to  support  the  legal  load  limit  provided  by  Illinois  stat- 
utes. The  new  cross-section  takes  advantage  of  thi.s 
fact.  The  tests  further  indicate  that  even  with  a  G-in. 
thickness  for  the  main  portion  of  the  slab,  a  7-in.  edge 
with  the  :;-in.  longitudinal  bar  would  still  not  be  as 
strong  as  the  mid-portion  of  the  slab.  The  edge  thick- 
ness has,  therefore,  been  increased. 

Particular  attention  is  called  to  the  fact  that  the  new 
cross-section  provides  1  sq.ft.  less  of  cros.s-sectional  area 
than  a  slab  having  a  "J-va..  uniform  thickness.  This 
means  that  the  new  cross-section  will  require  19.51 
cu.yd.  less  concrete  per  mile  of  pavement  than  the  stand- 
ard 7-in.  design  heretofore  used. 

The  designers  believe,  therefore,  that  the  new  cross- 
section  will  provide  a  pavement  which  not  only  is  better 
able  to  support  trucks  loaded  to  the  legal  limit,  but 
will  also  reduce  the  cost  per  mile.  The  extra  cost  of 
shaping  the  subgrade  for 
the  new  cross-section  is 
small,  as  subgrading  ma- 
chines may  easily  be 
adapted  to  cut  the  sub- 
grade  to  the  new  form. 
Even  should  the  subgrade 
be  cut  to  the  usual  crown, 
at  an  elevation  6  in.  below 
the  top  of  the  forms,  and 
the  dirt  along  the  edges 
then  thrown  out  by  hand, 
the  added  cost   is  sliglit. 

All  road  bids  in  Illinoi.-i 
since  Oct.  31  have  called  for 
the  consti-uction  of  the  new 
cross-section  Frank  T 
Sheets  is  superintendent  of 
highways  for  Illinois  and 
riiffctd  Older  is  chief  high- 
way engineer. 
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Half- Width  Concrete  Pavement  Is  Laid 
with  Unusual  Speed 

By  Thomas  J.  Wasser 

state  Highway  Engineer,  Trenton,  New  Jersey 

STATE  Highway  Eoute  No.  1,  between  the  city  of 
New  Brunswick  and  the  borough  of  Metuchen,  New 
Jersey,  is  one  of  the  most  heavily-traveled  roads  in  the 
state;  and  is  a  part  of  the  Lincoln  Highway.  The 
nature  of  the  subsoil  through  this  country  is  such  that 
unusual  construction  was  necessary.  In  order  to  in- 
sure proper  underdrainage  to  avoid  breaking  up  of  the 
pavement,  through  a  combination  of  frost  action  and 
very  heavy  traffic  to  which  the  road  is  subjected,  a  6-in. 
layer  of  compacted  foreign  material  was  required, 
through  which  it  would  be  possible  for  any  subsurface 
water  that  works  up  under  the  road  bed  to  reach  the 
underdrains  built  along  each  edge  of  the  pavement  and 
running  parallel  thereto.  Slag  or  clean  steam  cinders 
on  this  particular  job  were  specified  as  the  foreign 
material,  and  for  the  most  part,  steam  cinders  were 
used. 

The  pipes  in  the  longitudinal  underdrains  were  care- 
fully laid  to  line  and  grade,  and  inspection  holes,  con- 
structed of  concrete,  were  spaced  at  frequent  intervals, 
to  allow  inspection  of  the  underdrainage  system,  which 
will  make  it  possible  for  the  foi'ces  responsible  for 
maintenance  of  the  highway  to  be  constantly  advised 
regarding  the  effectiveness  of  the  drainage  system. 

The  pavement  consists  of  2  in.  of  bituminous  concrete 
on  a  9-in.  portland  cement  concrete  base,  without  rein- 


HALP-WIDTH  CONCRETE  ROAD  ON  LINCOLN  HIGHWAY 

The  deep  concrete  curb  acts  as  a  header  to  retain  the  cinder 
fill  put  on  the  subgrade  to  facilitate  subsurface  drainage. 
Despite  the  fact  this  .section  is  one  of  the  most  lieavily 
traveled  in  New  Jersey,  traffic  was  expeditiously  handlid 
and  at  the  same  time  a  daily  average  of  400  ft.  of  16-ft. 
pavement,  together  with  two  concrete  headers,  was  main- 
tained on  one  of  the  two  contracts. 


forcing,  mixture  of  concrete  being  1:3:5.  The  concrete 
curb  is  poured  monolithic  with  the  pavement  to  a  depth 
of  15  in.,  or  6  in.  below  the  main  pavement.  This  curb 
holds  the  cinder  sub-base  in  place,  and  at  intervals  of 
10  ft.,  longitudinally,  5  x  5-in.  openings  through  the 
curb  allow  the  water  which  might  accumulate  under  the 
80 


pavement  to  reach  the  longitudinal  french  drains  at  the 
side  of  the  road.  A  2-in.  projection  is  built  above  the 
concrete  base  to  provide  a  shoulder  for  the  bituminous 
concrete,  level  with  the  top  of  the  finished  pavement. 

The  pavement  being  built  one  half  at  a  time,  re- 
quires the  construction  of  a  curb  in  the  center  of  the 
finished  pavement,  constructed  the  same  as  the  curb 
along  the  side.  This  6-in.  width  of  portland  cement 
concrete  being  light  in  color,  makes  a  strong  contrast 
with  the  bituminous  concrete,  and  serves  the  double 
purpose  of  supporting  the  edge  of  the  bituminous  con- 
crete and  dividing  the  width  of  the  concrete  slab,  and 
also  is  an  important  factor,  from  a  traffic  standpoint,  in 
furnishing  a  permanent  division  mark  down  the  center 
of  the  pavement. 

The  progress  of  construction  on  this  section,  under 
the  traffic  conditions,  was  unusual.  One-way  traffic 
was  maintained  on  the  old  road  bed,  while  construction 
was  in  progress  on  the  other  half  of  the  right-of-way. 
Maintaining  traffic,  of  course,  limits  the  effectiveness 
of  the  construction  forces,  but  in  spite  of  this  condition, 
a  daily  average  of  400  lin.ft.  of  16-ft.  pavement,  includ- 
ing two  header  curbs,  has  been  maintained  on  one  con- 
tract, known  as  Section  13  of  Route  1,  with  a  ma.ximum 
daily  run  of  500  lin.ft. 

The  total  length  of  the  road  was  4.74  miles.  Due 
to  the  lateness  of  the  season  in  which  work  could  pro- 
ceed, it  was  divided  into  two  contracts,  known  as  Sec- 
lions  13  and  14,  of  Route  1.  The  total  length  of  Section 
13  was  2  miles.  Total  width  of  pavement  varied  from 
32  to  42  ft.  The  total  number  of  square  yards  of  pave- 
ment in  this  section  was  32,711.  The  construction  of 
this  section  was  started  Aug.  22;  and  paving  work  was 
started  Sept.  27.  To  Dec.  6,  19,888  sq.yd.  of  pavement 
had  been  laid.  Section  14  was  2.74  miles  in  length,  and 
the  width  32  to  40  ft.  An  average  of  500  lin.ft.  of 
concrete  base  was  laid  per  day,  and  a  maximum  of 
583  ft.  of  9-in.  1:3:5  concrete,  mostly  16  ft.  wide.  The 
total  number-  of  square  yards  of  paving  in  this  contract 
was  49,855.  Work  on  the  contract  was  .started  Aug.  18; 
and  paving  work  was  started  Sept.  23.  The  number  of 
square  yards  completed  to  Dec.  6  was  28,434. 

On  Section  13,  2  miles  in  length,  the  paving  of  one  side 
was  completed  in  42  days,  or  between  Sept.  27  and  Nov. 
8.  Section  14  -was  completed  in  49  davs,  or  from 
Sept.  23  to  Nov.  11. 

The  location  of  the  work  being  within  truck  haul  of 
the  boat  wharf  where  barge  shipments  of  sand,  stone, 
and  cement  were  received,  played  an  important  part  in 
the  speed  of  the  work.  On  one  section,  however,  it  was 
necessary  to  receive  cement  shipments  by  rail.  No 
materials  were  allowed  to  be  stored  on  the  subgrade. 

The  Yale-Princeton  football  game  of  Nov.  18  pre- 
sented a  traffic  problem  over  this  important  section  of 
the  Lincoln  Highway  of  no  small  proportions,  but  this 
tremendous  traffic  was  carried  over  the  finished  half  of 
the  pavement,  without  accident,  and  without  interrup- 
tion to  the  work. 

The  contractor  on  Section  13  is  C.  H.  Riddle,  New 
Brunswick,  New  Jersey,  and  the  contractor  on  Section 
14  is  S.  S.  Thompson,  Red  Bank,  New  Jersev. 
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Centralized  Control  of  Road  Building 

By  J.  T.  Hallett 

Road  Engineer.   Indiana   Highway   Department. 
Indianapolis.   Indiana 

r'J  THE  spring  of  1920  the  construction  division  of 
the  Indiana  State  Highway  Commission  created  five 
residencies  through  which  road  construction  was  super- 
vised throughout  the  state.  Each  resident  engineer 
had  an  office  force  and  a  field  force  consisting  of  a  pro- 
ject engineer  and  one  or  more  inspectors  on  each  fed- 
eral-aid project,  and  _  an  inspector  on  each  county-aid 
project  where  the  department  was  in  charge  of  inspec- 
tion onlj'. 

The  project  engineer  and  inspectors  reported  to  the 
resident  engineer  in  charge  who  condensed  reports  and 
sent  them  to  the  main  office,  thus  having  only  part  of 
his  time  available  for  super- 
vising     his      project      engi- 
neers. 

With  the  resident  supervi- 
sion the  engineer  in  charge 
of  the  project  was  required 
to  make  out  the  estim.ates 
of  work  done  about  the 
tvventy-fifth  of  the  month 
and  submit  them  to  the  resi- 
dent engineer  for  his  check 
and  approval  before  they 
were  forwarded  to  the  main 
office.  There  they  were  again 
checked  before  being  for- 
warded to  the  auditor's  off- 
ice for  payment.  This  method 
required  about  fifteen  day's 
time  from  the  date  estimates 
were  made  until  the  con- 
tractor had  received  his 
money. 

For  the  size  of  the  pro- 
gram (about  120  miles)  at 
that  time  it  was  found  that 
the  cost  was  too  great,  com- 
pared with  the  results  ob- 
tained. In  the  fall  of  the 
same  year  the  residencies 
were    discontinued    and    all 

supervision  was  handled  from  headquarters.  The  road 
engineer  spent  all  his  time  visiting  and  supervising  the 
project  engineers  and  inspectors.  All  reports  were  made 
direct  to  the  chief  engineer  at  the  main  office  by  the 
project  engineers.  This  continued  throughout  the  year 
of  1921.  In  the  spring  of  1922  an  assistant  road  en- 
gineer and  a  general  inspector  were  appointed  to  help 
the  road  engineer  in  his  field  supervision.  Also,  three 
supervising  engineers  were  appointed,  to  each  of  whom 
Was  assigned  a  number  of  projects. 

The  state  is  of  such  size  (all  parts  being  so  easily  ac- 
cessible) that  where  the  road  program  increased  in  any 
amount  it  could  be  handled  by  increasing  the  number 
of  supervising  engineers  and  inspectors. 

The  centralized  control  has  resulted  in  less  cost  of 
supervision,  more  uniform  results  throughout  the  .state, 
and  has  enabled  the  chief  engineer  to  get  reports  on 
the  work  quicker  and  more  directly.  Another  result 
of  the  newer  system  is  that  the  project  engineer  makes 
up  estimates  on  the  twenty-eighth  and  they  are  paid 
in  from  eight  to  ten  days. 


Depart  men 
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Hauling  Water  on  Concrete  Paving  Jobs 

By  C.  M.  Hathaway 

Engineer   of  Con.struction.    IHinois    Division    of  Highway's 
Springfield.  Illinois 

IN  EXTREME  level  country,  such  as  exists  in  many 
places  in  Illinois,  one  of  the  chief  difficulties  of  the 
paving  contractor  during  the  dry  summer  months  is 
the  securing  of  a  sufficient  water  supply  to  operate  his 
paver  and  to  cure  the  finished  pavement.  This  feature 
may  be  seemingly  of  minor  import  to  the  average  per- 
son, yet  an  ample  supply  of  water  is  one  of  the  first 
items  which  the  contractor  gives  careful  consideration 
in  making  up  his  estimate  in  bidding. 

During  the  past  season  several  contractors  have  over- 
come this  scarcity  by  shipping  in  water  in  tank  cars, 
a  scheme  which  is,  of  course,  limited — dependent  upon 
the  length  of  rail  haul  from 
some  large  city  which  has 
available  a  comparatively  in- 
exhaustible water  supply  at 
reasonable  cost. 

In  one  instance  noted,  the 
job  was  located  about  fif- 
teen miles  from  a  large  city 
where  an  available  supply 
of  water  could  be  secured 
at.  a  very  reasonable  meter 
rate.  Tank  care  of  8,000- 
gal.  capacity  were  used, 
which  cost  the  contractor,  a 
flat  rate  rental  of  $2  per 
day,  plus  an  initial  freight 
charge  to  and  from  Chicago 
of  about  $50  per  car.  The 
freight  on  a  tank  of  water 
for  the  fifteen  miles,  by 
local  shipment,  was  $10  per 
car,  and  the  actual  cost  of 
the  water,  by  meter,  15c. 
per  100  cubic  feet. 

The  contractor  had  dug  at 
his  plant  a  pond  or  reser- 
voir into  which  the  contents 
of  the  tank  car  were  dis- 
charged and  from  which 
the  water  was  pumped 
direct  to  the  pipe  line.  The  local  freight  would  bring 
out  two  or  three  tank  cars  daily,  as  required.  These 
tanks  would  be  discharged  during  the  day  into  the 
reservoir  and  the  empties  would  then  be  hauled  back 
by  local  freight  the  same  day  or  the  following  morn- 
ing. Thus,  six  or  eight  tank  cars  sufficed  to  handle  a 
job  of  ordinary  magnitude. 

Although  there  are  no  definite  figures  as  to  the  cost 
per  square  yard  on  this  particular  job,  a  short  section 
(one-halfi  mile  in  length)  constructed  by  force  account 
did  cost  about  7c.  per  square  yard  for  water  hauled 
in  this  manner,  which  figui'e  is  unquestionably  nearly 
double  the  figure  which  might  be  anticipated  on  an 
ordinary  paving  section  where  the  fixed  charges  would 
be  distributed  over  a  greater  yardage  and  where 
greater  economy  could  be  effected  in  handling. 

Thi.s  year's  experience,  however,  on  several  jobs, 
would  indicate  that  this  method  of  furnishing  water, 
which  has  heretofore  been  considered  entirely  out  of 
reason  due  to  the  cost,  may  under  favorable  conditions 
be  utilized  to  advantage   in   other   in.stances. 


Ten  Short  Highway  Articles 
By- 

1-Thomas  J.  Wasser 

state  Highway  Engineer  of  New  Jersey 

2-J.  T.  Hallett 

Road  Engineer.  Indiana  State  Higli 

3-C.  M.  Hathaway 

Engineer  of  Construction.  Illinois  Dii 

4-A.  W.  Dean  I 

Chief  Engineer.   Massachusetts   Division  of  Highways         1 

5-G.  H.  Henderson  ; 

Office  Engineer,   Rhode  Island   State  Board  of  Piihlic         ! 

6-G.  E.  Wright 

Assistant  City  Engineer.  Glo 

7-Crosby  Tappan 

Superintendent  > 
Highway  Departr 

8-H.  K.  Davis 

'Chief  Inspector.  Iowa  St 

9-L.  .\.  Reindollar 

Engineer  of  Surveys.  Mar.viand  Roads  Commission 

10-F.  D.  Messenger 

Contract  Engineer.   Michigan  State  Hlghtvav    Depi 
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Co-Operation  Between  Field  and  Office 
on  Highway  Construction  Progress 

By  a.  W.  Dean 

Chief  Kngir.eer,  Massachusetts  Department  of  rublic  Works. 
Division  of  Highways,  Boston 

OUR  system  on  important  work  provides  for  close 
touch  between  the  main  office  and  the  progress  of 
the  work  outside.  In  securing  this,  provisions  are 
made  in  the  contract  for  certain  progression  and  this 
is  followed  up  by  means  of  daily  and  weekly  reports. 

The  daily  report  is  made  out  Vn-  the  resident  engi- 
neer directly   in   charge   of  and   located   on   the   work. 


Name  of 

Road 

DAILY  PROGRESS  REPORT 

Dale- 

■mo 

»:ss» 

s'", 

S" 

'SiKM'  «srs.r. 

°".;ss 

«e>.»K. 

1 J 

,     ..„                                     1 

1 

From  Job  and  Office 

hints  Thai  Cut  Costs  and  Time 


We  find  that  the  contractor  values  greatly  the  in- 
formation which  he  obtains  from  these  reports  and 
charts.  By  these  means  the  various  elements  of  the 
work  are  each  given  their  relative  importance  when 
the  progress  is  considered.  Any  elaboration  desired 
may  be  accomplished  on  the  graphic  chart,  as  for  in- 
stance, where  one-half  of  the  roadway  has  to  be  con- 
structed before  the  other  half  is  done  to  provide  for 
traffic,  and  when  a  concrete  road  is  being  constructed 
where  two  or  more  mixers  are  in  operation  at  the 
same  time  on  several  sections. 

It  is  obvious  that  work  must  be  planned  and  usually 
contractors  require  assistance  in  this  planning  or  laying 
out  of  the  work  before  it  is  done.  By  comparing  the 
actual  progress  with  the  graphic  chart  showing  the 
ideal  desired,  opportunity  is  given  for  correction. 


FIG.  1— -DAILY  KEPORT  OF  RESIDENT  ENGINEER 
Copies   of   this  report   are  sent   to   the   chief   engineer,   the 
district  engineer  and  the '  contractor.     One  copy  is  retained 
by  the  resident  engineei-. 

and  a  copy  is  mailed  each  day  to  the  office  of  the  chief 
engineer,  the  office  of  the  district  engineer,  the  con- 
tractor, and  one  kept  in  the  files  of  the  resident 
engineer.  The  weekly  report,  which  is  virtually  a 
progressive  chart,  is  made  up  at  the  district  engineer's 
office.  It  is  kept  there  in  the  form  of  a  tracing  which 
is  blueprinted  each  week  and  blueprint  copies  are 
mailed  by  the  district  engineer  to  the  resident  engineer, 
contractor,  and  the  chief  engineer's  office. 


Use  of  Photography  and  Other  Features 
in  Hastening  Road  Plan  Completion 


By  G.  H.  Henderson 


OFFICE  engineering  in  the  state  highway  depart- 
ment of  Rhode  Island  has  been  carried  on  under 
three  severe  handicaps — lack  of  space,  lack  of  help  and 
lack  of  light.  The  first  feature  is  the  most  serious 
because,  with  quarters  at  least  double  the  capacity  we 
now  have,  we  probably  could  eliminate  the  second. 
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For  Contractor  and  Engineer 


Owing  to  the  congestion  in  our  drafting  room,  it  is 
difficult  to  divide  all  of  our  work  into  classes  and  to 
delegate  permanently  the  various  classes  of  work  to 
separate  forces,  although  this  is  done  as  far  as  prac- 
ticable. The  various  branches  of  our  work  are  carried 
on  simultaneously  with  concentrated  effort  upon  the 
jobs  nearing  completion.  Lack  of  space,  in  limiting  our 
force,  .sometimes  requires  working  overtime.  Our  con- 
ditions are  such  that  we  constantly  are  on  the  alert  for 
short  cuts  and  the  elimination  as  far  as  possible  of 
duplication  of  labor.  As  our  state  is  small,  smaller 
than  many  single  divisions  in  some  other  states,  our 
engineering  for  the  whole  state  is  centralized  in  the 
one  office  and  all  plans,  designs,  specifications,  etc.,  are 
prepared  in  this  office. 

The  principal  plans  or  tracings  for  each  of  our  pro- 
jects are  as  follows :  First,  a  plan  and  profile  for  each 
and  every  mile,  plotted  to  a  scale  of  40  ft.  per  mile 
horizontal  and  8  ft.  vertical  and  drawn  on  a  sheet  of 
heavy  detail  paper  3G  in.  wide  and  14  ft.  long;  second, 
cross-sections  for  a  mile  of  road  corresponding  to  that 
on  the  plan  and  profile,  drawn  to  a  scale  of  1  in.  per  foot 
on  a  roll  of  profile  paper  of  medium  thickness  and  22 
in.  wide;  third,  plans  to  accompany  drainage  agree- 
ments; fourth,  plans  for  land  condemnation;  and  fifth, 
construction  plans  laid  out  to  satisfy  federal  standards 
as  well  as  our  own. 

Relations  between  the  surveying  parties  and  the  of- 
fice are  close  and  conferences  coacerning  locations  are 
more  or  less  fre(iuent  before  and  during  the  surve>-. 
The  oflice  therefoi'e  has  first-hand  knowledge  as  to  how 
best  to  lay  out  the  traver.se  and  profile  to  take  eaie  of 
possible  realignments  during  the  design. 

All  attention  is  fir.st  fot-ussed  on  the  main  detail  plan 
and  the  cross-sect iOns  and  these  are  plotted,  checked 
,tnd  inked  as  rapidly  as  possible,  for  these  are  the  plans 
used  in  the  design  ;ind  finally  they  beco.me  the  record 
plans  for  the  office.  The  size  and  scales  used  we  have 
found  most  convenient  in  our  fielding  work  as  we  deem 
it  desirable  to  have  upon  a  single  sheet  at  least  one  mile 
of  road  in  order  to  get  a  proper  perspective  of  location 
and  grades.  All  proposed  drainage  structures  arc 
"sketched  on  the  plan  as  soon  as  fielded  for  design.  Then 
the  plan  is  immediately  photographed  in  sections  and 
n-duce:l  to  a  convenie::t  size  for  handling.  This  enables 
<  iir  right-of-way  man  to  have  a  copy  long  before  trac- 
ings could  be  made,  and  enables  him  to  look  up  owner- 
hips  along  the  highway  or  proposed  right-of-way  both 
t"r  pioposed  new  drainage  flowage  on  private  property 
and  for  possible  land  condemnation. 

The  owners  of  land  upon  which  new  surface  water 
flowage  is  proposed  ai-e  interviewed  first  and  agree- 
ments reached  a«  soon  a.s  possible.  As  there  is  no  law 
■11  this  state  that  permits  us  to  cause  the  flowage  of 
iirface  water  on  a  person's  land  without  his  consent, 
failure  to  agree  with  the  owner  mean.s  change  in  design. 
1  hi.s  use  of  photography  more  than  ju.stifies  its  expense 
foi-  rt  ha.stens  final  <letermination  of  drainage  struc- 
'  ires,  lines  and  grades.  All  f|ue.stions  as  to  location  of 
I'w  structures  are  speedily  answered  and  we  do  not  io.He 
the  use  of  the  plans  longer  than  is  necessary  to  photo- 


graph them.  It  is  always  bad  to  have  delays  in  final 
completion  of  plans,  but  in  our  congested  quarters  it  is 
disastrous. 

In  the  case  of  cross-.sections  one  plotting  suffices  in 
our  scheme,  the  roll  being  marked  off  in  36-in.  lengths, 
which  is  standard  for  federal  aid  and  also  for  our  own 
construction  plans,  and  the  sections  are  plotted  within 
the  sheet  limits.  The  roll  is  printed  in  one  operation 
and  the  prints  cut  to  the  .standard  lengths. 

All  other  plans  and  piofile  except  special  detail 
sketches  which  are  drawn  to  special  scales  are  traced 
from  the  oiiginal  large  detail  plan. 


Simple  Tool  Regulates  Depth  of 
Concrete  in  Curb  Base 

By  G.  E.  Wright 

As,-^ist;iiii  iit.\   Engineor,  Glovorsvillc,  X.  \. 

WHILE  SETTING  curb  in  concrete  on  the  paving 
jobs  of  Gloversville,  it  was  discovered  that  the 
base  concrete  was  often  left  too  high  on  the  front  side 
of  the  curb.  When  the  expansion  joint  wa.s  placed  the 
base  concrete  either  had  to  be  cut  away  at  considerable 
labor  and  expense,  or  the  joint  would  protrude  alwve 
the  pavement.  To  overcome  this  bad  condition,  William 
Karg,  the  sub-contractor  who  did  the  curb  setting, 
devi.sed  a  simple  tool  the  use  of  which  eliminated  the 
above-mentioned  condition. 

The  tool  was  made  of  a  handle  of  an  old  cant  hook 
sawed  off  about  3  ft.  from  the  top.  A  cleat  about  10 
in.  long  was  set  into  the  side  of  the  handle  12  in.  from 
the  bottom.  This  cleat  projected  from  the  cant-hook 
handle  about  l'  in.  and  was  bolted  through  to  make 
firm  connection.  Another  cleat  was  fastened  to  the 
bottom  of  the  handle,  making  the  distance  between  the 

Ccrrf-hooU      \    ' 
hanef/e- 


Ccncrp^  curb  terse 


•r...ii.  .1  i\ii;i  ii.s  r:i:\ii|.:  i\   i-i.ai'I.N'i;  CO.N'CRETE 

bottoms  of  the  two  deals  12  in.,  or  the  height  of  curb 
top  above  finish  grade  in  the  curb  base.  The  bottom 
cleat  was  braced  to  keep  it  at  right  angles  to  the  handle. 
The   lower  cleat    was   shod   with    galvanized    iron. 

As  the  ba.se  concrete  was  poured  the  tool  was  usetl 
to  ram  the  concrete  down  to  giacU'  where  it  was  too 
high.  In  case  concrete  was  not  poured  to  grade,  the 
tool  discovered  .such  sections. 

The  work  wa.'»  done  in  connection  with  the  city'.'< 
sea.son  paving  program  by  Morrell  Vrooman,  Inc.,  gen- 
eral contracloi-.  G.  M.  Nagany  wa.s  in  charge  for  the 
contractor  with  the  writer  in  direct  charge  of  the 
woik   for  the  city   under   II.   .7.   II;inmer,  city  engineer. 
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Turntable  Used  in  Concrete  Road  Work 
Is  Made  From  Industrial  Flat  Cars 

By  Crosby  Tappan 

Superintendent  ot  Construction. 

Pennsylviinia  State  Highway  Department, 

Harrisburg,  Pa. 

THE  PENNSYLVANIA  State  Highway  Depart- 
ment, through  its  construction  bureau,  has  recently 
completed  concreting  22  -  miles  of  road  between  Trout 
Run  and  Blossburg,  Pennsylvania.  All  material  had 
to  be  imported  and  the  only  railroads  were  located  at 
the  two  ends  of  the  job,  so  that  all  materials  had  to 
be  hauled  over  the  road.  For  transporting  materials 
it  was  decided  to  use  a  combination  of  trucks  and  in- 
dustrial railroad,  carrying  loaded  batch  boxes  on  trucks 
as  far  as  the  concrete  was  cured  and  ready  for  use, 
and  there  transferring  the  batch  boxes  to  narrow-gage 
railroad  cars.  The  cars  were  then  hauled  by  locomo- 
tives to  the  mixer. 

The  trucks  at  the  disposal  of  the  department  were  of 
such  length  that  they  required  considerable  space  in 
which  to  turn,  and  this- being  lacking  on  the  roadbed 
without  the  use  of  mechanical  means,  it  was  decided  to 
use  a  turntable  for  turning  the  trucks. 

There  were  available  former  Army  narrow-gage  flat 
cars  with  platforms  about  24  ft.  long  and  6  ft.  wide. 
Two  such  car  platforms  were  taken  from  off  their 
trucks  and  a  home-made  center  bearing  placed  under 
each.  Under  each  end  of  the  platform  were  placed  two 
car  wheels,  which  were  provided  with  short  axles  work- 
ing in  suitable  boxes.     A  wooden  framework  about  18 
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ft.  square  was  provided,  on  which  a  circular  rail  was 
spiked.  To  permit  trucks  to  get  on  and  off  the  turn- 
table, wooden  ramps  were  built. 

As  it  was  necessary  to  move  the  transfer  station 
including  the  turntable  once  a  week  on  an  average,  roll- 
ers similar  to  timber  buggies  were  placed  under  the 
frame  carrying  the  circular  track,  and  the  whole  was 
pullea  ahead  to  its  new  location  by  a  truck.  This  turn- 
table was  turned  with  a  fully  loaded  truck  on  it  by  one 
man  and  gave  first-i"ate  service  during  the  whole  length 
of  the  job. 

Reproduced  herewith  is  a  photograph  showing  this 
turntable  in  opei*ation.  The  total  cost  of  each  turntable, 
exclusive  of  the  flat  car  platform  and<  wheels,  which, 
as  stated  above,  had  been  turned  over  by  the  govern- 
ment to  the  highway  department,  was  a  little  over  $200. 


Preparing  a  Dusty  Subgrade  for  Concrete 

By  H.  K.  Davis 

Cliief  Inspector,  Iowa  State  Highway  Commission. 
Ames,  Iowa 

IN  NORTHWESTERN  Iowa  the  highway  construc- 
tion season  of  1922  was  ushered  in  by  a  long- 
continued  dry  spell  which,  though  perfect  as  construc- 
tion weather  as  regarded  speed  alone,  was  the  cause  of 
many  invectives  by  the  engineers  when  quality  of  work 
was  considered. 

Miles  of  embankments,  roughed  in  during  this  dr^' 
weather,  lay  in  continuous  piles  of  lumps  and  clods 
impossible  to  finish  to  any  desirable  shape;  or,  if 
traffic  was  permitted  over  the  new  dumps,  the  loose 
clods  and  eai*th  wore  into  a  series  of  bottomless  ruts. 
Where  paving  was  to  be  laid  this  was  a  particulai-ly 
troublesome  condition.  The  specifications  and  inspec- 
tion on  such  work  are  fairly  rigid  in  Iowa  and  the 
inspector  invariably  insisted  that  this  fine  dust  sub- 
grade  be  spread  smooth  and  true  to  cross-section  and 
then  be  thoroughly  wet  before  concrete  could  be  laid. 

It  soon  became  apparent  that  ordinary  treatment 
such  as  spraying  the  usual  amount  of  water  around 
the  mixer  was  not  satisfactory.  If  sufficient  water  were 
used  to  saturate  two  or  three  inches  of  dust  it  became 
soft  mud  which,  under  no  circumstances,  could  be 
formed  into  a  satisfactory  subgrade.  If  less  than  this 
amount  were  used  the  unwetted  dust  beneath  per- 
mitted the  wetted  pai-t  on  top  to  stick  to  the  feet  of 
the  workmen  and  the  wheels  of  the  trucks,  making, 
if  possible,  a  worse  condition  of  soil  from  which  to 
form  a  subgrade.  Then,  too,  the  mud  was  tracked  into 
the  concrete. 

One  engineer  conceived  the  idea  that  wetting  that 
particular  material  the  evening  before  would  allow  the 
water  to  "settle  down"  to  where  it  would  leave  the  sub- 
grade  material  moist  but  not  muddy  by  the  time  work 
began  the  next  day.  It  was  tried  and  proved  a  com- 
plete success.  The  subgrade  after  that  looked  as  if 
made  of  freshly  excavated  damp  earth,  was  easily 
workable  and  remained  well  packed  under  the  traflfic. 

An  additional  advantage  was  noted  that  converted 
the  engineering  force  to  the  new  scheme.  There  was 
a  tendency  during  this  dry  period  for  the  concrete  to 
develop  shrinkage  cracks,  or  "checks."  When  thorough 
saturation  of  the  subgrade  was  secured  by  the  above 
described  method  the  cracking  ceased. 

As  summer  advanced  the  dry  weather  caused  a  sim- 
ilar dusty  condition  on  subgrades  in  other  regions.  The 
complete  success  of  the  treatment  ifl  northwest  Iowa 
caused  it  to  be  adopted  in  other  places.  One  type  of 
soil  gave  trouble  upon  first  trial.  It  contamed  a  con- 
siderable per  cent  of  sand  and  at  first  glance  appeared 
to  be  a  loam.  Actually,  when  thoroughly  wet  it  became 
very  sticky  and  behaved  like  a  gumbo.  The  next  morn- 
ing it  was  a  loblolly.  This  nonplussed  the  sponsors  of 
the  scheme,  but  by  the  second  day  it  was  in  fine  con- 
dition to  work.  Thereafter,  on  this  stretch  of  gumbo 
the  wetting  of  subgrade  was  done  two  evenings  ahead 
of  the  concrete  and  the  contractor  and  inspector 
laughed  at  the  dry  weather. 
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From  Jot  and  Office 

ForContractor  and  Engineer 


Central  Mixing  Plant  Used  In  Widening 
Macadam  Road  with  3-Ft.  Shoulders 

By  L.  a.  Reindollar 

Engineer  of  Surveys    Maryland  State  Roads  Commission. 
Baltimore.  Md. 

TRAFFIC  demands  made  upon  public  highways,  par- 
ticularly upon  main  traveled  routes,  often  necessi- 
tate the  use  of  novel  means  while  reconstruction  is 
going  on.  As  many  roads  must  be  kept  open  while 
work  is  in  progress  construction  or  reconstruction  of 
half  the  width  of  road  at  a  time  is  becoming  popular. 
This  method,  combined  with  the  use  of  an  efficient  cen- 
tral concrete  mixing  plant,  allowed  an  unusual  degree 
of  speed  in  widening  with  concrete  shoulders  a  12-mile 
section  of  existing  macadam  along  the  old  National 
Pike  between  Frederick  and  Baltimore,  Md. 

The  central  mixing  plant  was  established  in  about 
the  center  of  the  job,  where  a  siding  with  a  capacity  of 
about  ten  cars  was  built.  In  about  the  center  of  this 
was  erected  a  bin  with  a  capacity  of  200  tons,  elevated 
about  66  ft.  above  the  tracks.  A  pit  was  built  under 
the  tracks  and  material  was  dumped  from  the  cars  and 
conveyed  to  the  bin  by  a  specially-built  bucket  conveyor. 
The  bin  was  divided  into  two  compartments  and  sand 
and  stone  were  diverted  from  the  conveyor  to  the  proper 
compartments  by  a  chute  operating  on  a  swivel. 

The  bins  were  built  so  that  material  ran  by  gravity 
to  a  measuring  hopper  installed  directly  under  them, 
emptying  into  a  mixer  of  1-cu.yd.  capacity.  Concrete 
was  discharged  from  the  mixer  drum  into  trucks. 

The  original  construction  of  the  National  Pike  over 
this  widened  section  was  of  macadam,  15  ft.  in  width, 
and  with  a  crown  of  from  }  to  ;]  in.  to  each  foot  of 
road  width.  The  widened  roadway  was  to  have  a  crown 
of  \  in.  to  each  foot  of  width  necessitating  making  the 
edge  of  the  concrete  higher  than  the  edge  of  the  mac- 
adam, and  the  digging  of  a  shallow  trench  to  subgrade. 

The  grading  was  done  with  a  leaning-wheel  grader 
equipped  with  a  scarifier  and  blade  and  was  pulled  by 
an  8-ton  caterpillar  tractor.  This  mechanical  outfit 
with  ten  men  could  prepare  about  1,800  lin.ft.  of  sub- 
grade  per  day. 

A  fleet  of  eight  5-ton  trucks  were  used  to  haul  the 
mixed  concrete,  and  at  no  time  was  concrete  in  transit 
more  than  30  min.  before  being  put  on  the  roadway. 

The  shoulders  were  built  3  ft.  wide  on  each  side 
throughout  with  the  exception  of  the  inside  of  curves, 
which  were  widened  to  6  ft.  All  curves  were  banked. 
The  12  miles  of  shoulder  on  both  sides  were  completed 
in  85  day.s — 1.400  lin.ft.  being  the  shortest  day's  run 
and  2,600  ft.  being  the  maximum.  Shoulders  were  built 
on  one  side  of  the  road  at  a  time  and  the  macadam  was 
built  up  adjacent  to  the  shoulders  by  the  slate's  main- 
tenance forces,  as  soon  as  the  concrete  had  cured. 

In  curing  the  concrete  a  motor  truck  priuipped  with 
a  600-gal.  tank  was  used  for  sprinkling  the  concrete, 
which  was  then  covered  with  a  2-in.  layer  of  earth. 

This  work  was  done  by  Thomas,  Bennett  and  Hunter, 
contractors  of  Westmin.ster,  Md.,  under  (he  supervision 
of  W.  F.  Childs,  district  engineer,  Frederick,  Md. 


Policy  in  Advertising  for  Highway  Bids 


By  F.  D.  Messenger 

Contract    Engineer,   Michigan   State    Highway 
Lansing,  Mich. 


Department, 


THE  Michigan  State  Highway  Department  has 
received  many  favorable  comments  from  contractors 
and  others  interested  in  the  state  highway  work  con- 
cerning the  method  used  by  the  department  in  advertis- 
ing and  receiving  bids  on  state  highway  work.  The 
efficiency  of  the  system  is  apparent  particularly  during 
the  early  part  of  the  construction  season  when  there 
are  a  large  number  of  contracts  to  be  awarded. 

By  way  of  explanation  it  should  be  noted  that  the 
counties  wherein  the  proposed  construction  is  located 
pay  a  certain  percentage  of  the  total  cost  of  the  con- 
struction, which  varies  from  5  per  cent  to  25  per  cent, 
depending  upon  the  valuation  of  the  county  and  the 
number  of  miles  of  trunk-line  road  within  its  borders. 

Therefore,  bids  are  received  in  all  cases  at  the  offices 
of  the  boards  of  county  road  commissioners  by  a  repre- 
sentative of  the  state  highway  department.  This  tends 
to  increase  co-operation  between  the  local  authorities, 
the  state  highway  department,  and  the  contractor,  as 
local  authorities  are,  in  many  instances,  better  informed 
as  to  special  conditions  concerning  projects,  and  are 
anxious  to  co-operate  with  contractors  in  informing 
them  of  these  conditions.  Also,  bids  are  received  close 
to  the  job  and  contractors  can  secure  general  infonna- 
tion  concerning  sources  of  material,  freight  rates,  etc., 
by  mail  and  then  go  over  the  project  on  the  ground 
just  before  the  receipt  of  bids  and  be  on  hand  at  the 
time  bids  are  opened  without  having  to  make  a  journey 
from  the  project  to  the  state  capitol. 

The  main  point,  however,  is  in  the  manner  of 
handling  the  bids  when  a  large  number  of  projects  are 
to  come  up  at  approximately  the  same  time,  and  the 
method  may  be  briefly  outlined  as  follows : 

Proposed  projects  in  a  certain  section  of  the  state 
are  tabulated  and  a  series  of  bids  outlined  which  result 
in  bids  being  received  in  one  county  seat  generally 
on  the  second  day  in  the  week,  with  bids  on  the  suc- 
ceeding days  at  adjoining  county  seats.  Bid  openings 
are  set  for  such  hours  that  a  contractor,  traveling 
either  by  i-ail  or  automobile,  can  be  on  hand  when  bids 
are  opened  at  one  county  seat,  and,  if  he  is  not  the 
low  bidder,  have  time  to  look  over  the  job  in  the  next 
county  and  submit  a  bid  the  next  day  on  that  job,  and 
so  on  throughout  «  series  of  bids  covering  in  general 
four  or  five  days.  This  makes  it  necessary  for  con- 
tractors to  tie  up  in  certified  checks  only  a  relatively 
small  amount  of  money,  as  certified  checks  are  returned 
as  soon  as  bids  are  opened  to  all  others  than  the  two 
lowest  bidders. 

If  bids  are  received  on  a  large  number  of  jobs  at 
one  time,  small  contrjictors  may  be  able  to  bid  on  only 
two  or  three  of  the  jobs  and  may  be  low  on  none,  while 
other  contractors  may  endeavor  to  bid  on  all  of  the 
jobs  and  be  low  on  more  than  they  can  handle.  And 
if  they  bid  on  several  jobs  the  amount  of  money  involved 
in  certified  checks  l>ecomc.s  considerable. 

It  happens  many  times  that  there  are  several  sizable 
projects  on  which  bids  are  to  bt  received  at  the  same 
county  seat  and  in  that  event  bids  on  two  or  three  of 
the  jobs  would  be  received  in  the  morning  and  on  the 
balance  in  the  afternoon.  The  advantages  of  this  detail 
are  obvious. 
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Letters  to  the  Editoi* 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Engineering,  Salesmanship  and  Personality 

Sir— ReferriiiK-  to  the  articles  by  A.  R.  Hirst  and  Major 
F.  S.  Besson  in  KtitjiiieeriHy  Neirs-Rccord  of  Dec.  14,  pp. 
1030  and  103.3,  I  wonder  how  many  readers  connected  them 
up,  mentally,  as  I  did.  Is  it  not  true  that  too  many  engi- 
neers fail  to  use  the  elementals  of  salesmanship  when  they 
jfo  before  their  boards  with  recommendations,  often  the 
result  of  many  weary  hours  of  endeavor  to  arrive  at  the 
best  and  cheapest  way  to  do  a  certain  piece  of  work?  They 
seem  to  feel  that  their  audience  will  understand  the  whole 
proposition  as  clearly  as  they  themselves  do;  and  they  are 
disappointed  and  discouraged  if  they  meet  opposition.  Let 
such  projects  be  put  down  in  black  and  white  (or  blue) 
and  four  times  out  of  five  some  hard-headed  member  of 
the  governing  body  will'be  won  to  the  project  and  assist  in 
putting  it  over  too. 

Personality  is  a  great  thing,  and  most  valuable  too,  but 
1  disagi'ee  with  Mr.  Hirst  in  putting  it  before  education. 
There  are  already  too  many  "engineers"  with  nothing  but 
personality — and  gall — who  are  directing  the  expenditure 
of  public  funds.  In  my  judgment,  this  is  the  cause  of  that 
same  public's  dissatisfaction  with  public  works  in  general, 
and  road  construction  in  jjarticular.  E.  M.  CLARKE. 

Cranford,  N.  J.,  Jan.  1,  1923. 


A  Defense  of  "Sales  Engineer" 

Sir — The  wi'iter  has  read  with  nuicli  interest  the  protest 
by  Mr.  Bedell  in- your  issue' of  Dec  28,  against  the  term 
"sales  engineer,"  and  also  your  editorial,  because  he  would 
probably  fall  under  this  opprobrious  classification.  In  his 
instance,  the  honorable  and  desirable  poi-tion  of  this  title 
was  achieved  by  means  of  a  technical  engineering  educa- 
tion and  fifteen  years  of  what  might  be  claimed  without 
undue  immodesty  as  fairly  successful  practice  of  the  pro- 
fession. An  unfortunate  degeneration  into  sales  work  is 
responsible  for  the  undesirable  prefix. 

This  letter  seems  to  have  been  dictated  according  to  the 
old  idea,  happily  rapidly  vanishing  for  the  good  of  the 
profession,  that  the  engineer  belongs  to  a  special  haloed 
class  with  a  corner  on  honesty,  while  all  manufacturers 
and  salesmen  are  of  necessity  crooks.  It  is  stated  in  the 
letter  that  "the  ethics  of  the  two  occupations  are  incom- 
patible. Should  an  engineer  use  a  salesman's  methods,  he 
would  be  accused  of  shaiip  practice."  This  is  ridiculous- 
Honesty  is  not  a  question  of  vocation  but  of  principle. 
Moreover,  if  some  of  the  salesman's  "savoir  faire"  and 
ability  to  get  along  with  others  could  be  acquired  by  the 
average  engineer,  there  would  be  le.ss  friction  than  at 
present  exists  in  many  engineering  departments. 

It  is  further  stated  that  "a  salesman  has  little  identity 
of  interest  with  his  customer,"  while  an  engineer  "gives 
service  to  and  is  paid  by  the  customer  whose  interests  and 
his.  are  one."  This  statement  shows  the  complete  lack  of 
knowledge  of  business  principles  so  often  found  among 
engineers  and  so  unfortunate  for  the  profession.  It  is 
axiomatic  in  any  progressive  business  of  today  that  the 
interests  of  the  buyer  and  seller  must  be  identical,  that 
service  must  be  given,  and  that  a  satisfied  customer  is  the 
best  possible  asset.  It  is  further  stated  "it  is  to  be  re- 
gretted that  a  name  as  soon  as  it  gets  a  reputation  that  is 
at  all  advantageous,  is  borrowed  or  stolen  by  others  for  its 
reflected  credit."  This  reminds  the  writer  of  a  remark 
made  to  him  while  still  a  bona  fide  engineer  by  a  salesman, 
who  intended  to  be  complimentary:  "Do  ycfu  know,  some- 
how you  don't  look  like  an  engineer." 


It  is  a  fact  that  the  title  "sales  engineer"  may  be  mis- 
applied, just  as  the  title  "engineer"  is  often  misapplied, 
but  the  evolution  of  the  sales  engineer  is  a  legitimate  de- 
velopment of  modern  day  progress.  As  properly  used  the 
term  may  be  applied  to  the  man  who,  while  he  may  sell  a 
given  commodity,  is  often  called  upon  for  the  most  techni- 
cal sort  of  advice  as  regards  the  use,  installation,  or  op- 
eration of  his  commodity.  His  technical  knowledge  is  spe- 
cial and  acquired  through  intensive  technical  training,  and 
many  times  is  far  in  advance  of  that  of  the  engineer  on  his 
particular  subject. 

The  engineer  receives  remuneration  for  the  sale  of  his 
knowledge  by  means  of  a  salary,  while  the  .sales  engineer 
receives  his  remuneration  through  the  sale  of  his  product, 
which,  as  incomprehensible  as  it  may  seem  to  some,  he  may 
really  and  honestly  believe  to  be  the  best  possible  for  the 
service  required.  A.  H.  Rhett. 

New  York,  Dec.  29. 


Color  and  Harmless  Bacteria  in  Water 

Sir — A  very  interesting  argument  in  favor  of  slow  sand 
and  against  mechanical  filtration  of  colored  waters  by  C.  M. 
Saville  appeared  in  Eitgiiieoiny  Newv-Record,  Sept.  7, 1922, 
p.  380,  and  an  abstract  of  a  new  method  of  color  removal 
by  slow  sand,  by  H.  W.  Clark,  in  the  same  journal  of  Sept. 
28,  1922,  p.  514.  Francis  B.  March,  in  Letters  to  the 
Editor,  Oct.  12,  1922,  p.  C24,  suggested  that  hydrogen-ion 
tests  on  reservoir  water  might  save  the  co.st  of  filtration. 
It  is  the  writer's  opinion  that  mechanical  filtration  is  still 
the  best  method  of  color  removal  measured  by  work  done  in 
relation  to  cost  of  doing  it,  and  chlorine  treatment  still  the 
cheapest  method  of  killing  bacteria. 

Water  supplies  have  "coloi-  and  harmless  bacteria"  be- 
cause of  the  material  on  the  earth  over  which  the  water 
has  passed  on  its  natural  course  to  storage  or  use.  The 
color  is  present  because  colored  waters  are  generally  soft 
and  thus  are  excellent  solvents  for  dissolved  or  colloidal 
matter,  such  as  humic  acids  and  decayed  vegetable  matter, 
and  because  the  waters  pass  over  soils^  or  earth  containing 
more  of  thes€  substances  than  of  finely  suspended  and  col- 
loidal clay.  The  "harmless  bacteria"  come  from  the  decom- 
position of  vegetable  or  organic  matter. 

Suspended  particles  of  mineral  or  organic  nature  sub- 
side if  their  velocity  is  retarded  sufficiently.  Colloidal  par- 
ticles subside  if  they  are  transformed  into  larger  size  sus- 
pended form  (i.e.,  increased  in  size  in  relation  to  mass 
weight)  and  dissolved  particles  subside  if  they  are  absorbed 
or  enclosed  by  such  substances  as  colloidal  clay,  aluminum 
hydrate  or  iron  hydrate,  or  if  they  unite  chemically  with  a 
substance  or  substances  which  will  form  settleable  sus- 
pended particles,  and  if  the  velocity  of  the  final  reaction 
substances  is  sufficiently  retarded. 

Colloidal  clay  has  some  absorption  power  for  dissolved 
and  colloidal  color,  and  for  both  <iissolved  and  colloidal  sub- 
stances, but  this  pro])erty  does  not  appear  at.  present  to 
have  a  value  anywhere  near  as  great  as  the  absorption 
power  of  aluminum  hydrate  or  iron  hydrate. 

In  reservoirs  there  is,  doubtless,  some  interaction  between 
color  and  colloidal  clay,  but  generally  the  latter  is  pi'es- 
ent  in  very  small  amounts  compared  with  color.  There  is 
almost  always  some  oxidation  of  color  in  reservoirs  by  the 
action  of  sunlight  and  dissolved  oxygen  and  some  subsidence 
of  the  interacting  coinpounds.  It  would  not  be  economical 
to  subside  much  color  or  colloidal  or  suspended  clay  or 
alum  hydrate  or  iron  hydrate  in  an  expensively  constructed 
reservoir.  The  subsided  color  and  organic  matter  would  de- 
compose and  form  noxious  odors  and  tastes — perhaps  iron 
sulphide — if  they  were  large  in  amount  so  as  to  use  up  the 
oxygen  of  the  water  at  the  lower  levels  of  the  reservoir. 

The  pH  concentration  of  most  untreated  waters  is  the 
resultant  of  free  ions  in  balance  as  alkalinity  bicarbonates 
acting  against  free  carbon  dioxide.  If  there  is  no  free  car- 
bon dioxide  in  the  water,  there  will  be  all  bicarbonates  or 
bicarbonates  and  normal  carbonates,  or  else,  in  extreme 
cases,  normal  carbonates  and  caustic  alkalinity,  as  when  an 
excess  of  lime  or  caustic  soda  is  present. 
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From  the  records  of  numerous  experiments,  it  ap- 
pears that  alum  hydrate  begins  to  precipitate  at  a  pH  of 
about  4  and  is  complete  at  about  7,  with  the  optimum  iso- 
electric point  at  about  5.6.  If  a  water  has  high  alkalinity 
it  might  coag-ulate  and  precipitate  excellently  at  7  to  7.5, 
but  it  would  coagulate  with  less  aluminum  sulphate  and 
at  less  cost  if  the  pH  could  be  economically  taken  to  5.6  to 
fi.  Sulphuric  acid  or  carbonic  acid  will  lower  the  pH 
economically. 

In  my  experiments  reporte<l  in  Euyinccrhtg  News-Recovd, 
Sept.  7,  1922,  p.  391,  I  carried  the  pH  from  5.5  to  over  7.5 
and  used  chlorine  to  prevent  the  resolution  of  color  by  high 
soda-ash  pH  concentration.  Soda  appears  to  have  a 
greater  resolution  power  over  aluminum  hydrate  than  an 
equal  amount  of  carbonate  or  hydrate  of  lime,  measured  by 
alkalinity.  Soda  ash  causes  no  increase  in  hardness  in  the 
water  but  has  less  power  to  prevent  corrosion  than  an 
equal  amount  of  lime  measured  by  alkalinity,  but  lime  in- 
creases the  hardness  and  the  soap-consuming  power  of  a 
water. 

The  natural  alkalinity  of  most  waters  appears  to  be  due 
to  bicaibonates  of  lime  and  magnesia  and  in  most  mechani- 
cal filtration  plants  aluminum  sulphate  is  added  until  a 
good  floe  is  obtained  without  any  attempt  being  made  to 
control  the  pH  unless  it  naturally  happens  to  be  low,  when 
the  best  results  are  accidentally  obtained.  This  is  the 
reason  why  an  advocate  of  slow  sand  filtration  has  such 
a  good  argument  against  mechanical  filtration  from  the 
occasional  poor  results  given  by  the  latter.  Generally,  the 
poor  results  are  not  necessary. 

Sunlight,  carbonic  acid  and  partly  decomposed  proteid 
organic  matter  promote  algae  growth.  If  the  feeder  brooks 
to  a  reservoir  are  treated  with  copper  sulphate  to  kill  or 
prevent  algae  growths  the  materials  which  promote  growth 
are  still  in  the  water,  and  the  same  or  a  different  species 
may  develop  in  the  reservoir  late)'.  This  tieatment  also  has 
a  similar  result  when  algae  are  killed  in  the  leservoir 
itself.  Algae  are  especially  detrimental  to  long  or  even 
average  runs  between  cleaning  slow  sand  filteis  and  without 
any  aluminum  hydrate  in  the  sand  to  help  remove  color.  At 
a  large  exiierimental  slow  sand  filtration  plant  in  Massa- 
chusetts, on  a  water  with  a  color  of  about  10  to  50  on  the 
platinum  .scale,  turViidity  1,  and  a  filtration  rate  of  about 
3  m.g.d.,  approximately  one-third  of  the  color  was  removed, 
but  I  understand  that  the  filter  had  to  be  raked  every  four 
to  five  weeks  to  give  the  required  rate  of  filtiation.  An- 
other city  plant  in  New  England  will  shortly  be  changed 
from  slow  sand  to  mechanical  filtration,  I  have  been  in- 
formed, because  the  beds  will  not  filter  sufficient  water 
for  local  consumption. 

Robert  Spurr  Weston,  (leorge  A.  Sampson  and  the  wiitei- 
decided  seveial  years  ago  that  a  solution  of  copper  suljihate, 
sprayed  over  the  water  to  be  treated — as  a  i)ond.  lake  or 
reservoir — was  much  more  liable  to  be  thoroughly  mixed 
and  much  less  liable  to  kill  fish  by  excess  concentration 
of  the  chemical  wheie  bxally  applied  than  by  the  usual 
method  of  dragging  copper  sulphate  in  a  burlap  bag  behind 
a  boat. 

I  regret  to  learn  that  there  are  doctors  and  engineeis  who 
still  object  to  mechanical  filters  because  "doi>e"  must  be 
used  with  them.  I'robably  this  means  aluminum  sulphate. 
Chlorine  was  used  on  Hartford,  Conn.,  water  before  slow 
Band  filters  were  installed  and  the  people  must  have  become 
thoroughly  accustomed  to  this  kind  of  "dope"  without  any 
harmful  effects.  Chlorine  is  u.st'd  in  over  1,000  places 
throughout  the  United  States  at  the  present  time,  and  both 
the  typhoid  death  rate  and  the  total  death  rate  are  lower 
than  V>efore  chlorine  was  used. 

The  aluminum  sulphate  used  with  mechanical  filters  in 
well-operated  New  Kngland  plants,  and  many  others,  is  re- 
moved and  the  filtered  water  has  as  little  or  less  aluminum 
salts  than  the  untreated  water.  As  long  ago  as  March, 
J915,  the  Relfast,  Me.,  reservoir  water  had  1.1  p. p.m.  of 
aluminum  salts  AUO,  and  the  filtered  water  0.4:i  parts. 

After  Working  on  many  waters,  industrial  wastes  and 
different  kinds  of  sewage,  it  is  the  writer's  Ijelief  that  it  is 
I»iu<-h  cheaper,  measured  by  work  done  compared   with  cost 


of  doing  it,  to  alum  coagulate  and  mechanically  filter 
colored  waters  than  to  store  the  water  sufficiently  long  to 
kill  bacteria  and  lower  color,  or  to  slow  sand  filter  the 
water,  or  to  spend  as  much  money  to  improve  the  watershed. 
In  purifying  turbid  waters  chemical  treatment  alone  or 
with  mechanical  filtration  is  the  only  method  which  has 
given  satisfactory  economical  results.  Chlorine  still  leads 
in  low  cost  of  pathogenic,  sewage  and  harmless  bacteria  re- 
moval, measured  by  laboratory  tests  and  lower  death  rates. 

Arthur  L.  Gammagb. 
Chief  Chemist,  Weston  &  Sampson. 
Bo.ston,  Mass.,  Dec.  15,  1922. 


Ironwood  Long  Lived  in  China 

Sir — I  notice  in  your  issue  of  Oct.  12,  1922,  a  report  by 
C.  J.  Embree  on  greenheart  as  a  teredo  resistant  on  the 
Panama  locks.  One  of  the  authorities  mentioned  by  Mr. 
Embree  as  having  been  consulted  originally  is  "Timber" 
by  J.  R.  Baterden,  in  which  (p.  124)  the  author  states  au- 
thoritatively that  greenheart  is  not  proof  against  the  teredo. 

In  view  of  this,  and  of  the  remarks  on  billian  or  ironwood 
(p.  196)  which  he  states  is  "one  of  the  few  timbers  prac- 
tically impervious  to  the  teredo,"  it  seems  somewhat  sur- 
prising that  the  latter  was  not  selecte<l  in  preference  to 
greenheart. 

The  experience  with  billian  in  this  colony  is  that  for 
underwater  work  it  is  unsurpassed,  but,  curiously  enough. 
it  is  not  proof  against  white  ants.  We  have  old  military  piers 
here,  originally  constructed  entirely  of  billian.  The  piles 
show  no  signs  of  deterioraton,  but  the  superstructure  has 
had  to  be  replaced  by  reinforced  concrete. 

C.  W.  Dav\. 
Colonel,  Chief  Engineer,  British  Forces  in  China. 

Hong  Kong,  Nov.  23,  1922. 


The  Railways  and  the  Motor  Truck 

Sir — Your  gentle  criticism  of  Mr.  Hirst  and  of  the  Wall 
Street  Jfiuriinl  under  the  heading  of  "Much  Heat  but  Little 
Light"  in  Eiiyinecrinij  Neirs-Recdrd  of  Dec.  21,  1922,  p. 
1055,  is  admiiable.  It  is  to  be  regrette<l  that  Mr.  Hirst  did 
not  confine  his  discussion  to  the  fundamentals  of  highway 
department  organization,  with  which  subject  he  is  familiar. 

"Most  of  the  railroad  executives"  are  not  at  all  alarmed 
about  "the  motor  trucks  and  the  motor  buses  making  it 
impossible  for  them  (the  railroads)  to  operate  at  a  profit." 
Such  an  effect  is  possible  in  certain  isolated  cases  in  Mr. 
Hirst's  state,  particularly  and  specifically  where  short  and 
well-paved  highways  parallel  a  financially  weak  but  excep- 
tionally well  managed  railroad.  But  it  is  not  a  condition 
general  throughout  the  country,  as  IMr.  Hirst  imi)lies.  In 
fact,  there  are  many  well  informed  persons  who  holil  that 
motor  trucks,  motor  buses  and  good  roads  are  helps  rathei 
than  hindrances  to  the  railroad's  earning  power,  in  that 
they  promote  interchange  of  ideas  and  business  which 
indirectly  is  of  universal  benefit. 

In  his  condemnation  of  most  of  the  railroad  executives 
Mr.  Hirst  is  sadly  misinformed.  If  the  board  of  directors 
of  a  railroad  could  appropriate  a  definite  amount  of  money 
with  the  positive  assurance  that  this  amount  would  hr  forth- 
coming (as  is  Mr.  Hirst's  case)  it  is  possible  that  they 
would  show  more  activity.  The  wonder  is  not  that  the  rail- 
roads can  operate  as  well  as  they  do,  but  that  they  can 
operate  at  all  under  their  handicaps,  restrictions  an('  pres- 
ent and  piospective  legislation. 

Mr.  Hirst's  problems  at  their  most  difficult  stages  are  ms 
nothing  when  compared  to  those  of  a  railroad  executive. 
If  he  had  to  raise  the  money  he  spends  it  is  possible  he 
would  have  a  much  clearer  a()|)reciation  of  the  jiroblems 
confronting  the  railroad  executive.  It  is  *o  be  regretted  that 
Mr.  Hirst  in  his  enthusiasm  over  his  own  particular  life's 
work  saw  fit  to  attack  the  work  of  the  highly  efficient  body 
of  executives  who  manage  the  American  railroads. 

W.  J.  HOWAKD, 
Engineer,  The  Kelly-Atkins<m  Con.struction  Co. 

Chirngo,  llec.  28. 
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Suspension  Cable  on  Bridge  at  Kelso,Washington, 
Parts;  From  12  to  15  Lives  Are  Lost 

Failed  at  Point  Near  Where  Cable,  of  5  Strands  of  144 -In.  and  1'4-In. 
Galvanized  Material,  Entered  Anchorage 


Sl>rcial    Correspondence 

FROM  12  to  15  persons  were  drowned  broadside 
Jan.  3  when  the  five-strand  up- 
stream cable  of  a  suspension  bridge 
across  the  Cowlitz  River  at  Kelso, 
Wash.,  parted  at  a  point  near  where  it 
entered  the  anchorage.  The  bridge  was 
a  timber  structure  with  one  300-ft.  sus- 
pension span  and  a  100-ft.  double- 
leaf  vertically-hinged  span.  Suspension 
cables  ran  from  the  west  anchorages 
over  three  timber  towers;  one  at  the 
west  end  of  the  300-ft.  span  and  one 
each  side  of  the  channel.  As  the  up- 
stream cable  failed,  that  side  of  the 
suspension  span  dropped  to  the  river. 
A    six-mile    current    caught    the    foor 


Minneapolis  Plans  Large  Addition 
to  Water  Supply 

Minneapolis  will  begin  work  this 
spring  on  an  addition  to  its  water- 
works system  that  will  add  40  m.g.d.  to 
its  daily  capacity,  will  cost,  as  esti- 
mated, $2,673,360  and  will  require 
three  years  to  complete.  The  Missis- 
sippi River  will  continue  to  be  the 
source  of  supply.  The  present  reser- 
voirs and  filter  plant  at  Columbia 
Heights,  just  outside  the  city,  provide 
a  maximum  of  62  m.g.d.  The  proposed 
project  contemplates  a  pumping,  stor- 
age and  filtration  unit  on  a  40-acre 
site  owned  by  the  city  of  Fridley.  A 
report  prepared  by  J.  A.  Jen.sen,  super- 
visor of  the  water-works,  contains  these 
estimates  of  oost: 

Intake,  screeji  house  and  pump  wells, 
complete,  $181,860;  low  service  pump- 
ing station,  complete,  $207,330;  co- 
agulation and  mixing  basins,  60-m.g. 
capacity,  $506,700;  twelve  filters,  40- 
m.g.d.  capacity,  $489,600;  clear  water 
basin,  60-m.g.d.  capacity,  $222,830; 
force  main,  48-in.  pipe.  $153,000;  low 
service  pumps  and  equipment,  75  m.g.d., 
$118,650;  high  service  pumps  and  equip- 
ment, 75  m.g.d.,  $130,050. 

According  to  N.  W.  Elsberg,  city 
engineer,  the  capacity  at  the  Fridley 
site  eventually  will  be  increased  to  100 
m.g.d.  The  water-works  committee  of 
the  City  Council  has  approved  the  Jen- 
sen report  and  steps  are  being  taken 
for  a  preliminary  bond  issue  to  start 
construction. 

In  the  last  four  years,  the  average 
daily  consumption  of  water  in  Minne- 
apolis has  risen  from  89  to  100  gal.  per 
capita.         

To  Investigate  R.R.  Equipment 

Acting  on  its  own  initiative  the 
Interstate  Commerce  Commission  has 
ordered  an  inquiry  to  determine  whether 
the  American  railroads  have  adequate 
equipment  of  locomotives  and  cars  and 
whether  interchange  practice  is  suffi- 
ciently developed. 


and  overturned  the  three 
towers,  dropping  the  channel  span  into 
the  water. 

Four  2-in.  galvanized  cables  sup- 
ported the  suspension  span,  there  being 
two  cables  to  each  side.  These  cables, 
run  from  the  west  anchorages  over  the 
three  towers,  engaged  four  turnbuckles 
on  the  east  end,  two  to  each  side  of 
the  bridge.  The  two  turnbuckles  on 
the  side  which  failed  were  connected 
to  the  anchorage  by  five  cables.  Two 
of  these  were  13-in.  material  and  looped 
through  a  ring  sheath  to  one  turn- 
buckle.  The  other  three  cables  (one 
li  in.  and  two  1',  in.)  looped  through  a 
similar  ring  sheath  to  the  other  turn- 
buckle.  No  equalizers  were  used.  This 
tackle  extended  to  the  anchorage  about 
20  ft.  into  the  ground. 

All  cables  were  galvanized  but  lacked 
other  protection.  The  five  cables  parted 
at  a  point  near  where  they  entered 
the  anchorage.  As  yet  they  have  not 
been  dug  out  to  be  examined.  The  por- 
tions of  the  cables  below  ground  show 
marked  deterioration.  Above  ground 
they  are  apparently  in  good  condition. 

The  structure  was  built  in  1905  for 
light  loading.  It  was  washed  out  the 
next  year  but  replaced  in  1907  and  in 
1915  it  was  partially  retimbered.  The 
original  cables  and  anchorages  re- 
mained. During  the  last  six  months 
the  traffic  had  been  increased  many 
times  over  the  original  normal  traffic 
by  a  large  sawmill  development  in  the 
vicinity.  The  bridge  is  a  county  stnic- 
ture  not  subject  to  state  inspection  or 
maintenance. 

The  state  is  building  a  concrete  and 
steel  bridge  just  downstream  from  the 
structure  which  failed. 


Wage  Conference  in  Coal  Industry 
Adjourned  to  New  York 

The  conference  between  the  coal  min- 
ers and  operators  which  met  at  Chicago 
on  Jan.  3  to  fix  wage  scales  for  the  bi- 
tuminous field  has  adjourned  without 
reaching  any  agreement.  The  confer- 
ence included  fifteen  districts  and  in 
the  opinion  of  some  was  too  large  and 
represented  too  many  divergent  opin- 
ions among  the  operators. 

It  is  expected  that  a  call  for  another 
meeting  in  New  York  between  Jan.  17 
and  22  will  be  issued  shortly.  This  call, 
it  is  understood,  will  include  the  old 
central  competitive  field  of  Illinois, 
Indiana,  Ohio  and  Western  Pennsyl- 
vania, and  possibly  some  additional  dis- 
tricts. From  present  indications  the 
issue  to  be  settled  at  the  new  confer- 
ence will  be  as  to  whether  agreements 
shall  be  on  the  basis  of  individual  dis- 
tricts or  on  the  basis  of  the  old  central 
^competitive  field  or  some  modification 
thereof. 


Indianapolis  A.A.E.  to  Attack 
Smoke  Nuisance 

The  Indianapolis  Chapter  of  the 
American  Association  of  Engineers  is 
mapping  out  a  program  covering  two 
or  three  years  by  which  it  will  try  to 
abate  the  smoke  nuisance  in  that  city. 
A  committee  appointed  by  the  mayor 
has  been  working  for  several  months 
and  steps  have  been  taken  to  reduce 
the  smoke  created  by  some  of  the  pub- 
lic buildings.  The  Board  of  Public 
Works  now  has  several  proposals  to 
install  equipment  looking  to  this  end, 
and  if  this  should  prove  to  be  success- 
ful a  number  of  business  firms  prob- 
ably will  follow  suit.  It  is  said  about 
90  per  cent  of  the  smoke  nuisance  is 
actually  caused  by  the  house  furnace 
and  studies  are  to  be  made  toward  de- 
velopment of  a  practicable  method  for 
application  to  them. 

It  is  agreed  that  educational  meth- 
ods rather  than  force  will  bring  about 
the  most  satisfactory  results.  A  study 
is  to  be  made  of  smoke  abatement  in 
other  cities  and  an  effort  will  be  made 
to  have  the  smoke  inspection  depart- 
ment manned  by  competent  engineers, 
to  check  up  installations  and  assist  coal 
users.  Purdue  University  vnU  be  asked 
to  conduct  a  comprehensive  coal  con- 
sumption, smoke  and  soot  survey  of  the 
city.  

Harding  Urges  U.  S.  Join 
in  Road  Congress 

In  a  recent  message  from  President 
Harding  to  Congress  there  was  in- 
cluded recommendation  that  the  United 
States  become  officially  represented  in 
the  Permanent  Association  of  Interna- 
tional Road  Congresses.  A  part  of  the 
President's  recommendation  was  that 
the  Secretary  of  Agriculture  be  per- 
mitted to  advance  the  necessary  funds 
for  membership  out  of  an  administra- 
tive fund  provided  bv  the  Federal  High- 
way Act  of  1921. 

"I  believe  it  is  altogether  desirable," 
said  the  President,  "for  the  United 
States  to  have  representation  in  this 
association,  and  I  strongly  recommend 
the  granting  by  Congress  of  the 
authority  requested  by  the  Secretary 
of  Agriculture." 

The  State  Department  will  be  re- 
quested to  place  the  matter  before  Con- 
gress with  a  favorable  recommendation 
that  the  United  States  become  a  mem- 
ber  of  the  organization. 


Senate  Passes  Science  Center 

Building  Bill 

The  Senate  has  passed  the  Fernald 
resolution  reported  from  the  Public 
Buildings  and  Grounds  Committee  pro- 
viding for  a  commission  to  consider  the 
proposal  of  the  American  Arts  and  In- 
dustries Association,  Inc.,  to  erect  in 
Washington,  a  $30,000,000  building  as 
a  national  center  for  applied  and  indus- 
trial arts.  The  resolution  now  goes  to 
the  House  for  action.  This  will  not  be 
a  government  building  but  will  be  paid 
for  by  membership. 
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Engineers  Take  Part  in  Science 
Meeting  in  Boston 

At  the  76th  meeting  of  the  American 
Association  for  the  Advancement  of 
Science  in  Boston  during  the  week  of 
Dec.  26,  engineering  was  represented 
by  two  sections,  Section  K,  social  and 
economic  sciences,  of  which  Dr.  Henry 
S.  Graves,  of  Yale  Forest  School,  Yale 
University,  is  vice-president  and  chair- 
man, and  Section  M,  engineering,  of 
which  F.  M.  Feiker,  vice-president  of 
McGraw-Hill  Co.,  Inc.,  New  York,  is 
vice-president  and  chairman. 

The  relation  of  the  engineer  to  con- 
servation was  the  keynote  of  the  joint 
meeting  of  these  two  sections.  John  T. 
Black,  state  health  commissioner  of 
Connecticut,  presented  a  paper  on 
"Conser.vation  and  Industrial  Waste," 
and  William  S.  Murray,  New  York 
City,  spoke  on  "The  Conservation  of 
Power."  O.  C.  Merrill,  secretary  of 
the  Federal  Power  Commission,  Wash- 
ington, D.  C,  was  to  have  spoken  on 
"The  Federal  Water  Power  Policy," 
and  Brig.-Gen.  Harry  Taylor,  Corps 
Engineers,  Washington,  D.  C,  was  to 
have  presented  a  paper  on  "Problems 
of  Flood  Control,"  but  badly-delayed 
trains   prevented   them    from   doing  so. 

•■^t  the  meeting  of  Section  M  the  prin- 
i  ipal  discussion  was  "The  Place  of  the 
Engineer  in  Civilization."  Dr.  Ira  N. 
Mollis,  president  of  Worcester  Poly- 
technic Institute,  in  his  paper  on  this 
subject  pointed  out  that  from  earliest 
history  emphasis  had  been  placed  upon 
the  man  who  produces  and  that  the 
iDOt  names  for  producer,  in  several  of 
the  earlier  languages,  are  synonymous 
with  the  modern  definition  of  the  term 
•  iirjineer.  In  an  address  on  "The 
Growth  of  the  Mining  Industry  in 
•anada,"  Dr.  J.  B.  Tyrell,  retiring  vice- 
president  of  the  section,  pointed  out  the 
part  that  steam  railway  transportation 
plays  in  the  development  of  the  mining 
industry  as  one  practical  illustration 
'if  the  engineer's  place  in  utilizing  our 
natural  resources.  Harrington  Enier- 
><  n  emphasized  the  fact  that  the  engi- 
neer is  deeply  concerned  with  civiliza- 
tion because  of  hi.'i  control  over  the 
instruments  of  production  and  the  need 
•  f  his  analytical  study  of  facts  for  the 
'ilution  of  present-day  problems.  The 
pa[)er,  "New  Phases  of  Engineering 
Education,"  by  Prof.  C.  F.  Scott,  of 
Vale  University,  president  of  the  So- 
'  ii-ty  for  the  Promotion  of  Engineer- 
Mg  Education,  was  presented  in  Prof. 
-<  ott's  absence  by  Dr.  Dugald  C.  .Jack- 
■  n.  and  indicated  that  because  engi- 
II'  ''-'ig  is  coming  to  take  such  a  large 
I  ■  '  '  in  our  modern  life  it  is  essential 
Mmt  the  training  of  engineers  be  ap- 
piiiached  with  a  new  viewpoint. 

At  the  evening  session  an  illustrated 
address    on    "Engineering    and     Scien- 
tific   Developments   of   South    America" 
'    was  given  by  Calvin  W.  Rice,  secretarv 
of  the  A.  S.  M.  E. 


Brazilian  Engineering  Club  Elects 

Americans  Members 

In  a  cablegram  recently  received  ad- 
vice is  given  to  the  effect  that  the  Club 
de  Engcnharia  of  Rio  de  .Janeiro,  has 
elected  Verne  I>eroy  Havens,  editor  'of 
liipeiiirrin  hitrrnacioyial  an  honorary 
member.  Other  honorary  members  are 
Edward  Wegjnann,  Samuel  M.  Vau- 
clain,  and  Calvin  W.  Rice.  Jo.siah 
Spurr  and  Louis  Hirt  have  been  elected 
corresponding  members. 


Award  N.  Y.  Transit  Contracts 
for  More  Than  Two  Million 

The  New  York  Transit  Commis- 
sion has  awarded  three  contracts 
for  rapid  transit  construction  which 
amount  to  $2,325,983.  The  Ft. 
Hamilton  extension  contract  has 
been  awarded  to  the  T.  A.  Gillespie 
Co.,  on  its  bid  of  $1,485,151.  The 
14th  St.  extension  went  to  Fred- 
erick L.  Cranford,  Inc.,  whose  bid 
was  $750,982.  A  contract  for  two 
additional  elevators  at  the  168th 
St.  Station  of  the  West  Side  sub- 
way has  been  awarded  to  the  Otis 
Elevator  Co.  for  $89,850. 


Syracuse  Garbage  Reduction 
Works  Closed 

The  garbage-reduction  plant  of  Syra- 
cuse, N.  Y.,  was  shut  down  on  Dec.  10 
and  since  then  the  garbage  has  been 
buried.  The  plant  was  built  by  the 
city  and  went  into  operation  March  1, 
1921.  A  change  of  city  administration 
took  place  Jan.  1,  1922.  The  present 
administration  states  that  for  the  ten 
months  of  operation  in  1921  the  plant 
was  operated  at  an  average  loss  (mean- 
ing net  cost)  of  $8,000  a  month  and 
that  this  has  been  reduced  by  $1,000  a 
month  since  then.  Proposals  were  in- 
vited a  few  mnths  ago  for  the  private 
operation  of  the  plant.  An  offer  of  the 
rate  of  about  $4,000  a  month  was  re- 
ceived. Its  adoption  was  advised  by  the 
mayor  but  was  blocked  by  the  city 
council. 


Topographic  Survey  Appropria- 
tion Increased  to  $500,000 

Washington  Correspondence 
In  the  face  of  strenuous  objection 
from  House  leaders,  the  lower  chamber 
of  Congress,  sitting  as  a  committee  of 
the  whole,  overrode  the  Appropriations 
committee  and  the  Bureau  of  the  Bud- 
get and  voted  to  increase  the  appro- 
priation for  topographic  survevs  from 
$324,,500  to  $.500,000.  The  fight  for  the 
increase  was  led  by  Representative 
Temple,   of   Pennsylvania. 

Representative  Mondell,  the  majority 
leader,  predicted  that  the  action  of  the 
Committee  of  the  Whole  would  react 
adversely  on  appropriations  in  the 
future.  He  said  the  amendment  pro- 
vided more  money  than  could  be  ex- 
pended in  an  orderly  and  economical 
manner  during  the  course  of  the  next 
fiscal  year. 


C.N.R.  Considers  Electrification 
of  Ontario  Line 

Sir  Henry  Thornton,  president  of  the 
Canadian  National  Railways,  announces 
that  the  C.N.R.  board  proposes  to  elec- 
trify or  otherwise  improve  the  service 
in  the  vicinity  of  Toronto  and  Hamilton 
from  time  to  time  as  circumstances 
and  the  demands  of  the  traffic  jus- 
tify. He  states  that  "as  a  preliminary 
step,  an  examination  of  the  services 
between  Toronto  and  Hamilton  and 
Niagara  Falls  and  eastward  from 
Toronto  towards  Cobourg  will  at  once 
be  put  in  hand  with  a  view  at  least  to 
partial  electrification  as  soon  as  possi- 
Dle.  Other  developments  will  follow  as 
may  be  required." 


Fred  T.  Ley  Company  Sued 
on  War  Fraud  Charge 

Government  Seeks  to  Recover  $5,000,000, 

Alleging  "Unconscionable  Waste" 

in  Devens  Construction 

Supplementing  previous  suits  of  a 
similar  nature  the  U.  S.  Government 
on  Jan.  3  instituted  in  Boston  action 
against  Fred  T.  Ley  &  Co.,  Inc.,  of 
Springfield,  Mass.,  to  recover  $5,000,000 
for  alleged  breach  of  contract  in  the 
construction  of  Camp  Devens  army  can- 
tonment. A  writ  of  $8,000,000  was 
given  the  U.  S.  Marshal,  but  the  decla- 
ration, which  will  not  be  officially  filed 
until  a  return  is  made  on  the  ^frcit,  will 
ask  that  $5,000,000  be  returned.  The 
writ  is  returnable  on  the  third  Tuesday 
in  March,  and  some  belief  has  been 
expressed  in  Boston  to  the  effect  that 
actual  trial  will  not  come  before  fall. 

The  charge  is  made  by  the  govern- 
ment that  the  Ley  company  was  guilty 
of  "great  and  unconscionable  waste"  of 
materials  in  the  cantonment  construc- 
tion work;  that  unskilled  workmen  were 
paid  the  same  scale  as  that  given  skilled 
workers,  and  in  many  cases  far  in  ad- 
vance of  the  local  scale  for  the  same 
labor;  that  large  amounts  of  unneces- 
sary work  were  permitted  to  be  done; 
and  that  "loafing"  was  permitted  as 
well  as  "sabotage  on  the  part  of  work- 
men and  laborers." 

It  was  stated  in  the  declaration  of 
the  government  that  owing  to  the 
diversity  of  interest  occupying  the  gov- 
ernment at  the  time  the  construction 
was  going  on  it  was  impossible  for 
proper  federal  supervision  to  be  given, 
and  that  as  a  result  advantage  oif  the 
situation  was  taken  by  the  defendant. 

The  declaration  further  charges  that 
the  Ley  company  "counselled,  advised, 
permitted  and  connived  in  the  carrying 
out' of  the  work  in  a  grossly  negligent 
and  wasteful  manner  in  utter  disregard 
of  the  terms  of  the  contract." 


Dust  Explosion  Wrecks 
St.  Louis  Flour  Mill 

The  Schreiber  Cereal  &  Manufactur- 
ing Company's  mill  and  elevator,  Kan- 
sas City,  Mo.,  were  completely  destroyed 
by  fire  on  Dec.  27  following  a  dust 
blast.  There  was  no  loss  of  life  but 
twenty  of  the  foi'ty  employees  were 
seriously  injured.  The  building  was  a 
two-story,  brick  structure,  constructed 
in  1905,  .50  x  125  ft.  in  plan,  with  an 
iron-clad  frame  elevator  in  the  rear 
five  stories  high.  The  force  of  the  ex- 
plosion blew  several  men  from  the  ele- 
vator into  tbe  street  40  ft.  below  and 
large  pieces  of  the  sheet  iron  sides  of 
the  elevator  were  found  100  ft.  away. 
Windows  in  adjacent  buildings  were 
shattered  and  considerable  damage  was 
done  due   to  the  force  of  explosion. 

The  cause  of  the  explosion  and  fire 
is  not  definitely  known  but  it  was  re- 
ported by  the  fire  chief  to  have  been 
started  either  by  a  spark  from  a  loco- 
motive which  had  backed  cars  into  the 
elevator  only  a  few  moments  pre- 
viously, or  to  sparks  from  machinery 
within  the  buildmg.  A  small  fire  had 
occurred  on  the  day  previous  due  to  a 
dust  fire  said  to  have  been  caused  by 
sparks  from  a  motor  in  the  mill.  Fol- 
lowing the  finst  fire  the  assistant  fire 
chief  reported  a  dangerous  accumula- 
tion of  dust  and  an  inspector  was  pre- 
paring to  visit  the  mill  when  the  ex- 
plosion took  place. 
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House  Committee  Seeks  Light 
on  Immigration  Needs 

[Vtisliinijton  Coin  -iitonih  nn 
HearinRS  before  the  House  commit- 
tee on  immiKration,  lookiTiK  toward 
amendment  of  the  present  3-per  cent 
quota  immigration  law  rather  than 
framing-  of  permanent  immigration 
legislation,  have  made  clear  that  rep- 
losentative  industries  are  not  seeking  a 
lowering  of  the  bars  to  admit  a  flood  of 
aliens  but  rather  what  they  consider 
would  be  improvements  upon  the  pres- 
ent system  with  restrictions  as  to  num- 
bers, tempered  to  meet  conditions  along 
elastic   lines. 

Among*  witnesses  who  have  been 
heard  by  the  House  committee  in  be- 
half of  liberalizing  amendments  to  the 
present  temporary  law  have  been  a 
committee  from  the  National  Merchant 
Tailors'  As.sociation;  E.  B.  Reid,  as- 
sistant Washington  representative  of 
the  National  Farm  Bureau  Federation; 
James  X.  Emery,  representing  the  Na- 
tional .Association  of  Manufacturers; 
,J.  M.  Larkin,  assistant  to  the  presi- 
dent, Bethlehem  Steel  Corporation;  and 
iVI.  H.  Ward,  representing  the  National 
Council  of  State  Manufacturers  As.so- 
ciations. 

The  witnesses  all  have  agTeed  that 
immigration  should  be  by  selection.  The 
manufacturers  have  asked  an  amend- 
ment which  would  make  the  incoming 
i|Uotas  net;  that  is,  add  to  the  quotas 
the  number  of  aliens  who  leave  the 
United  States  for  their  native  lands. 
Representatives  of  the  industries  also 
urge  that  the  Secretary  of  Labor  be 
authorized  to  increase  the  quotas  when- 
ever it  can  be  established  to  his  satis- 
faction that  a  shortage  of  any  kind  or 
class  of  labor  exists.  It  also  has  been 
proposed  that  immigration  policy  be 
administered  by  a  board  comprising  the 
Secretaries  of  Labor,  Commerce  and 
Agriculture.  Changes  in  the  literacy 
tests  also  have  been  requested,  it  be- 
ing contended  that  the  present  system 
does  not  accomplish  its  purpose.  X\\ 
witnesses  have  urged  that  examinations 
be  at  the  port  of  embarkation  rather 
than  after  arrival  in  the  United  States. 


Chicago  Sanitary  District  Budget 
$11,500,000  for  1923 

Engineering  work  confronting  the 
Sanitary  District  of  Chicago  during 
1923 -is  outlined  in  a  recent  report  of 
E.  J.  Kelley,  chief  engineer,  to  the 
trustees.  Of  work  under  contract  the 
estimated  expenditures  will  be  $4,894,- 
000.  In  order  to  complete  eight  proj- 
ects under  way  additional  contracts 
totaling  $1,093,000  should  be  let  early 
in  the  year. 

During  1923  various  new  projects 
may  be  started,  of  which  the  $13,500,000 
North  Side  treatment  works  and  the 
$8,500,000  Noi'th  Side  intercepting 
sewer  are  the  largest.  Remodelling 
Lawrence  Xwe.  pumping  station  at  a 
cost  of  $500,000  is  considered  important 
and  the  regulation  works  at  the  outlet 
of  Lake  Erie  and  Lake  Ontario  may  be- 
come urgent.  The  largest  expenditures 
during  1923  are  estimated  as  follows; 
North  Side  works.  $.^,000,000;  North 
Side  intercepter,  $2,000,000;  three 
bridges,  $1,700,000;  remodelling  Law- 
rence Ave.  station,  $400,000.  The  ulti- 
mate total  estimated  expenditures  for 
the  projects  named  and  twenty-one 
others  is  $77,811,.500,  of  which  $11,- 
541.500  may  be  spent  this  year. 


Hoover  Declines  Transfer  from 
Commerce  to  Interior  Post 

Secretary  Hoover  has  declined  the  in- 
vitation of  "the  President  to  become  Sec- 
retary of  the  Interior  in  the  place  of 
Secretary  Fall  who  recently  resigned 
that  office.  In  a  statement  announcing 
this  decision  he  recalls  that  when  he 
accepted  the  office  as  Secietary  of  Com- 
merce he  did  so  with  the  intention  of 
making  that  department  an  effective 
and  heli)ful  oi-ganization  in  the  interest 
of  .American  business.  Although  this 
work  has  been  put  in  hand,  it  is  not 
yet  in  a  condition  satisfactory  to  Secre- 
tary Hoover  and  until  it  is  he  does  not 
wish  to  leave  his  piesent  post. 

Among  the  candidates  for  the  office 
who  have  been  discussed  since  Secre- 
tary Hoover's  declination  is  .John  Hays 
Hammond,  the  mining  engineer,  now 
chairman  of  the  President's  Coal  Com- 
mission, which  is  investigating  the  coal 
industry. 

Indiana  County  Highway 

Engineers  Under  New 

Licensing  Law 

The  first  state-wide  examination  of 
applicants  for  license  under  the  1921 
Indiana  act  for  registration  and  ex- 
amination of  professional  engineers 
and  land  surveyors,  was  held  recently 
in  the  State  House  in  Indianapolis. 
R.  L.  McCormick,  a  member  of  the 
faculty  of  Rose  Polytechnic  Institute, 
is.  chairman  of  the  hoard.  Twelve  per- 
sons made  application  to  take  the  ex- 
amination. 

U.  S.  Lesh,  attorney-general  of  In- 
diana, has  ruled  that  if  a  county  sur- 
veyor in  Indiana  desires  to  perform  the 
duties  of  a  county  highway  engineer, 
he  must  obtain  an  engineer's  license 
under  the  1921  act.  The  head  of  the 
state  tax  board  asks  for  a  ruling  on  the 
question,  which  was  raised  in  the  case 
of  a  county-surveyor  elect  who  is  said 
to  have  no  license  under  the  1921  act. 
Licenses  are  obtained  only  after  pass- 
ing regular  examinations  conducted  by 
the  board  charged  with  administering 
the  act. 


Bolivian  Government  Will  Build 
Railway  Extension 

Proposals  for  the  completion  of  the 
Potosi-Sucre  Railway  in  Bolivia  have 
been  rejected  as  unsatisfactory  and  it 
is  reported  that  the  Bolivian  Govern- 
ment has  decided  to  carry  out  the  work 
instead  of  letting  it  by  contract.  The 
same  ctuirse  was  followed  in  the  con- 
struction of  the  present  part  of  the 
line,  the  work  being  done  under  the 
direction  of  W.  L.  Milner,  now  general 
manager  and  chief  engineer.  This 
project  was  noted  in  E)i(;i)i.ecring 
News-Record,  .\ug.  31,  1922,  p.  352. 


.\ni.Soc.T.!\L  .Vnnual  Meeting 
Definitely  Fixed 

The  executive  committee  of  the 
American  Society  for  Testing  Materials 
has  announced  that  the  twenty-sixth 
meeting  of  the  society  will  be  held  at 
Atlantic  City,  N.  J.,  at  the  Chalfontc- 
Haddou  Hall  Hotel,  teginning  Monday, 
June  25,  1923,  and  ending  either  Friday 
or  Saturday  of  that  week,  depending  on 
the  development  of  the  program.  No 
announcement  has  yet  been  made  re- 
garding the  details  of  the  meeting. 


Army  Report  on  Astoria  Advises 
Filling  Streets  Only 

With  the  sanction  of  President 
Harding',  bills  have  been  introduced  in 
both  the  Senate  and  the  House  of  Rep- 
resentatives which  propose  expendi- 
tures from  the  Federal  Treasury  to  aid 
in  filling  in  the  area  in  Astoria  swept 
by  fire  on  Dec.  8.  (See  Enghieetiiig 
Nevs-Rccofd.  Dec.  14,  p.  1041.)  The 
bill  introduced  by  Senator  McNary 
makes  $500,000  available  from  an  un- 
expended balance  in  the  rivers  and 
harbors  fund  which  would  be  used  for 
dredging  the  channel  in  front  of  the 
city  and  delivering  the  dredged  mate- 
ria) to  the  burned  area. 

The  work  to  I>e  done  is  covered  in  a 
report  from  Colonel  T.  M.  Anderson, 
Sixteenth  Infantry.  U.S.A.,  as  follows: 
■Restorative  measures  are  beyond  the 
jiower  of  municipality  and  state.  The 
municipality  is  absolutely  bankrupt 
through  pievious  heavy  issues  of  bonds 
for  former  street,  municipal,  and  port 
terminals.  Inmiediate  relief  work  as 
follows  is  recommended:  The  construc- 
tion by  the  United  States  Government 
of  bulkheads  for  streets  in  the  affected 
districts,  the  same  to  be  filled  by  sand, 
dredged  from  the  harbor  along  th^ 
.Astoria  waterfront  which  in  places  is 
in  need  of  diedging.  The  restoration 
also  of  the  sewer,  water  and  electric 
systems.  This  latter  work,  as  stated 
above,  cannot  be  done  by  this  bankrupt 
city  and  is  absolutely  necessary  before 
the  devastated  district,  which  comp'-ises 
all  the  business  .section  of  the  city,  can 
be  reconstructed.  The  rehabilitation 
refers  to  municipal  work  only — street, 
v.ater  and  sewerage  systems — together 
with  fire  and  police  wiring.  No  por- 
tion is  for  property  owned  by  private 
individuals.  The  estimated  cost  is 
$1,250,000." 

in  a  more  detailed  report  Majoi 
Richard  Park.  Engineer  Corps,  U.S.A., 
states:  "The  burned-over  area  is  al- 
ready filled  to  the  basement  floor  level 
and  street  plans  call  for  sand  till  onl^' 
between  retaining  walls  under  the 
curbs.  It  is  unwise  to  fill  the  entire 
area  to  street  level  and  then  excavate 
for  basements,  which  would  call  for 
I'etaining  walls  in  any  event,  and  the 
removal  of  sand  when  excavating  base- 
ment. About  125,000  cu.yd.  would  be 
needed  to  fill  undei-  the  streets  and 
between  the  retaining  walls,  costing 
$25,000. 

"Colonel  Anderson's  report  estimat- 
ing $1,250,000  as  cost  of  retaining 
walls,  fills,  pavements,  water  and  sewer 
systems  rebuilt  on  this  basis  has  been 
roughly  checked  by  me  and  appears 
reasonable." 


New  York  State  Canals  Report 
Heavy  Tonnage  for  1922 

State  Superintenihent  of  Public  Works 
Charles  L.  Cadle  reports  for  1922  the 
largest  tonnage  carried  on  the  New 
York  State  Canal  system  in  any  year 
since  1913.  The  Erie  Canal  is  credited 
Avith  1.485,259  tons,  the  Champlain 
Canal  with  335,844  tons,  the  Cayuga- 
Seneca  Canal  with  42.592,  the  Oswego 
Canal  with  9,470,  the  New  York  City 
Canal  terminals  with  76,519,  and  the 
Buffalo  Canal  terminals  with  38,451 
tons. 

The  Erie  Canal  traffic  between  Troy 
and  Buffalo  showed  an  increase  of  50 
per  cent  over  that  of  1921. 
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Engineering  Societies 


Calendar 


AnnanI    Meetines 


FEDERATED  AMERICAN'  ENGI- 
NEERING SOCIETIES.  Wash- 
ingtiiii.  D.  C.  :  Annual  mcrtinc 
Washington,  Jan.   11-12. 

ami;riian     roadbuildbrs    as- 

SOriATION.      New      York      City; 
AiimiMl   Convention.   Chicago,   Jan. 

Ifi-l.S. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGI.XEF:RS.  NVw  York  City  ; 
Annual  meeting.  New  Y'ork  City, 
Jan.   17-19. 

.\MKRICAX  CONCRETE  INSTI- 
TCTIO.  Detroit  :  Annual  Conven- 
tion.   Cincinnati.    Jan.    22-26, 

ASSOCIATED  GENERAL  CONTRAC- 
TORS OF  AMERICA.  Washing- 
ton, D.  C.  :  Annual  meeting  Los 
.■^neele.".  Jan.  SO-Feb.  a. 

AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION,  Chicago,  An- 
nual Convention,  Chicago,  March 
13-15. 

AMERK:.\N  ASSOCIATION  OF  KX- 
r:iNp;ERS,  Chicago;  Annual  Con- 
vention, Norfolk,  Va.,  Alay  7-9. 


The  Harvard  Engineering  Society 
will  hold  its  annual  dinner  in  New 
York,  Feb.  1,  at  the  Harvard  Club. 
President  C.  R.  Richards,  of  Le- 
high University,  Dr.  Charles  P. 
Berkey,  Columbia  University,  and  .A.I- 
bert  Palmer,  president  of  the  under- 
graduate section  of  the  society,  will  be 
principal    speakers. 


^ 


Personal  Notes 


8= 


L.  H.  Bo  N  D,  district  engineer  of 
northern  lines,  Illinois  Centi'al  R.R.,  has 
been  appointed  assifuant  engineer  of 
maintcnance-of-way,  with  headquarters 
at  Chicago,  succeeding  W.  G.  A  R  N, 
promoted  to  assistant  chief  engineer  of 
Chicago  terminal  improvements.  M.  M. 
Backus,  district  engineer  of  west- 
ern lines,  succeeds  Mr.  Bond  as  district 
engineer  of  northern  lines,  with  head- 
quarters at  Chicago. 

F.  C.  S  H  E  N  E  H  o  N,  consulting  en- 
gineer of  the  firm  of  Shenehon  & 
Meyer,  Minneapolis,  Minn.,  has  been 
appointed  vice-president  and  general 
manager  of  construction  and  engineer- 
ing of  the  Byllesby  Fngineering  & 
Management  Corp.  In  addition  to  nu- 
merous engagements  on  federal  water 
power  and  Great  Lakes  problems,  he 
served  eight  years  as  dean  of  the  col- 
lege of  anginecring  at  the  University 
of  Minnesota.  As  consultant  for  the 
Sanitary  Histrict  of  Chicago,  he  studied 
the  regulation  of  lake  levels  by  pro- 
posed controlling  works  in  the  Niagara 
and  St.  Lawrence  Rivers.  Mr.  Shenehon 
will  move  to  Chicago. 

.1.  E.  F  A  N  N  I  N  C,  roadma.ster  of  the 
Iowa  division,  Illinois  Central  R.R.,  has 
been  appointed  district  engineer  of 
western  lines,  with  offices  at  Waterloo, 
Iowa,  to  succeed  M.  M.  Backus,  who 
has  b«!en  promoted.  N.  R.  Hill  suc- 
ceeds Mr.  ^'anning  as  roadmaster,  with 

offices   Mt     I"., It    I»f,.lt?...    low,-, 


'  Otto  E.  Osthoff,  vice-presi- 
dent and  chief  engineer,  H.  M.  Byllesby 
&  Co.,  Chicag«),  has  resigned.  Mr. 
Osthoff  is  one  Of  the  original  members 

>I   of  the  company. 

Gordon  L  .  S  h  a  .\  k  s  ha.-;  re- 
cently been  appointed  chief  draftsman 
in  charge  of  design  on  a  large  oil 
refinery  extension  program  for  the 
Royal  Dutch-Shell  Oil  Oo.  at  Nood 
River,  Illinois.  Mr.  Shanks  spent  a  year 
recently  in  Tampico,  Mexico,  on  similar 
work  for  the  same  company. 

Charles  S.  Bilyeu,  formerly 
assistant  to  the  president,  Gulick-Hen- 
der.son  Co.,  consulting  and  inspecting 
engineers,  has  resigned  that  position 
and  has  joined  the  construction  depart- 
ment of  Sanderson  &  Porter,  engineers, 
in  the  New  York  Office, 

J.  R.  Vernon,  assistant  division 
engineer  for  the  Wisconsin  Highway 
Commission,  has  resigned,  and  has 
accepted  a  position  with  the  Johnson 
Service  Co.,  engineers  and  contractoi's 
of  temperature  regulation  and  humidity 
control  systems,  Chicago,  111. 

Frank  Williams,  for  foui- 
years  state  engineer  of  New  York  and 
as  such  a  member  of  the  New  York 
Tunnel  Commission,  his  term  expiring 
Jan.  1,  has  been  elected  by  the  New 
York  and  New  Jersey  Tunnel  Com- 
missions a  member  of  the  board  of  con- 
sulting engineers  for  the  Hudson  River 
vehicular  tunnel. 

E.  L.  S  a  l  ve,  Fullerton,  Neb.,  has 
resigned  his  position  as  labor  superin- 
tendent for  the  Laurentide  Co.,  Grand 
Merle,  P.  Q.,  and  is  now  construction 
superintendent  with  the  Fargo  Engi- 
neering Co.,  consulting  engineers. 

The  Technical  Advisory 
Corp.  has  been  retained  by  the  Mc- 
Donald Construction  Co.  of  New  Y'ork 
to  assist  in  organizing  its  forces  for  the 
purpose  of  constructing  a  joint  system 
of  state,  county  and  municipal  i-oads  in 
the  vicinity  of  Tampa,  Fla.  Marshall 
W.  Brown,  formerly  lieutenant-colonel 
of  enginccis,  A.  E.  F.,  is  actively  en- 
gaged in  the  work  of  organization  and 
will  be  in   Florida  about  two  months. 

H.  A.  Dixon,  chief  engineer.  West- 
ern Lines,  Canadian  National  Ry., 
Winnipeg,  has  been  appointed  chief  en- 
gineer, Canadian  Northern  Pacific 
Lines.  T.  H.  W  h  l  T  e,  formerly  chief 
engineei-,  Canadian  Northern  Pacific 
Lines,  Vancouver,  B.  C,  has  been  ap- 
pointed consulting  engineer. 

S.  R.  I,  A  .M  B,  resident  engineer 
McLennan,  Alberta,  has  been  nomi- 
nated engineer  of  maintenance-of-way 
of  the  Edmonton,  Dunwegan  &  British 
Columbia  Ry.  I.  S.  R  E  l  d,  chief  engi- 
neer of  the  road,  has  resigned. 

W.  L.  C  o  r  T  o  \,  chief  engineer  with 
the  i)ublic  utilities  comnfission  at 
Boi.se.  Idaho,  has  resigned.  His  resig- 
nation became  effective  Jan.  \. 

W.  M.  Jones,  formerly  with 
Dwight  P.  Robin.son  &  Co.  and  the  J.  G. 
White  Engineering  Corp.,  and  now  of 
the  firm  of  Joneft  and  Beardslee,  archi- 
tects and  engineers,  Bergenfield,  N.  J., 
has   been    appointed   engineer    for   that 
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C.  M.  B  a  B  c  o  c  K,  state  highway 
commissioner,  Minnesota,  is  seeking  a 
$20,000,000  bond  issue  of  the  legisla 
ture  now  in  session,  the  proceeds  to  be 
used  in  hard-surfacing  state  highways, 
one-half  to  be  expended  this  year  and 
the  other  half  in  1024.  He  holds  that 
paving  roads  now  where  traffic  is  heavy 
will  prove  wise  economy  and  points  out 
that  the  proposed  bond  issue,  instead  of 
increasing  taxes,  would  merely  antici- 
pate receipts  from  motor  vehicle  taxes, 
which  would  be  expected  to  pay  inter- 
est and  principal  eventually. 

C.  1.  F  E  I,  P  s  formerly  division  engi- 
neer of  the  Kansas  Highway  Depart- 
ment, has  been  appointed  assistant 
state  highway  engineei-  in  charge  of 
road  and  bridge  work.  F.  W.  Epps 
formerly  bridge  engineer  has  been  ap- 
pointed division  engineer  to  fill  the 
vacancy  created  by  Mr.  Felps's  advance. 

R.  C.  H  A  M,  formerly  county  engi- 
neer of  Ford  County,  Kansas  has  re- 
signed to  accept  a  position  as  county 
engineer  of  Jefferson  County,  Kansas. 

J.  E.  Stearns,  formerly  city  re- 
corder, has  been  appointed  city  man- 
ager of  La  Grande,  Ore.,  to  take  the 
place  of  A.  A.  K  R  A  T  z,  who  has  re- 
signed to  take  up  the  practice  of  civil 
engineering. 

A.  W.  S  A  N  B  0  R  .\,  who  has  been 
deputy  surveyor  general  of  California 
for  the  past  17  years,  has  resigned  and 
will  take  up  his  re.sidence  in  T/Os  An- 
geles. 

R.  M.  S  M I T  H,  former  assistant 
city  engineer  of  Kenosha,  Wis.,  has  been 
appointed  city  engineer.  P.  J.  H  I  N  T- 
OEN,  former  city  engineer,  has  been 
promoted   to   director  of  public   works. 

Acme  Engineering  Co., 
Waukesha,  Wis.,  has  been  incorporated 
to  carry  on  a  general  engineering  busi- 
ness. Fred  H.  Grohl,  formerly  with 
the  Universal  Engineering  Co.,  Eau 
Claire,  is  president.  A.  C.  Nickel, 
vice-president,  and  G.  H.  Nickel,  for- 
merly division  engineer  of  the  Wis- 
consin Highway  Commission,  is  secre- 
tary-treasurer. 

Franz  &  Bond,  architects  and 
engineers,  189  High  St„  Holyoke,  Mass., 
have  dissolved  partner.ship  due  to  the 
appointment  of  Philip  H.  Bond  as  city 
engineer.  Fred  H.  Franz  will  carry 
on  the  business  at  the  same  address. 

John  T)  v  v  f,  county  engineer,  has 
been  appointed  construction  and  main- 
tenance engineer  of  Chelan  County, 
Wash. 

.Alfred  J.  T.  T  A  v  l  o  r,  formerly 
head  of  the  Taylor  Engineering  Co.  of 
Vancouver,  B.  C,  has  been  appointed 
vice-president  and  managing  director 
of  the  Combustion  Engineering  Co.. 
Ltd.,  of  Toronto. 

William  C  h  i  s  h  o  l  m,  of  Antig- 
onish,  N,  S.,  has  been  appointed  min- 
ister of  highways  for  Nova  Scotia,  suc- 
ceeding H.  H.  Wickwire,  who  recently 
died. 

M.  J.  R  I' T  I.  eim;  E,  formerly  with 
Henry  Ilolgate,  consulting  engineer  of 
Montreal,  has  been  appointed  town 
manager  of  Woodstock,  N.  B. 

R.  M.  Mi'JiRAY.  consulting  civi! 
engineer,  has  opened  an  office  at  326 
Ilutton  Bldg.,  Spokane,  Wash.,  and  will 
s|)erialize  in  bridge  and  structural  engi- 
neering. 
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Review  of  Construction  Equipment  and 
Materials  During  1922— Part  II 

DEVELOPMENTS  in  construction  equipment  and  materials 
during  1922,  as  noted  in  "Engineering  News-Record's"  review- 
beginning  in  last  week's  issue,  took  the  form  of  improvements  in 
details  rather  than  in  new  types  of  machines.  The  opening  install- 
ment of  the  review  included  power  shovels,  concrete  chuting  equip- 
ment, industrial  locomotives,  elevating  loaders  and  rock  crushers. 
This  week  additional  classes  of  equipment  are  covered. 


Road  Grading  Equipment 

ANEW  feature  of  road-grader 
equipment  introduced  last  year 
provided  for  varying  the  width  of 
the  blade  by  means  of  hinged  wings 
at  each  end.  These  wings,  3ft.  long, 
may  be  extended  in  line  with  the 
blade  for  full-width  cuts,  folded  ail 
the  way  back  for  narrow  cuts,  or 
set  at  right  angles  to  the  face  of  the 
blade  to  form  a  wheeled  scraper. 
Another  innovation  was  the  use  of 
sectional  grader  blades  in  three 
pieces  with  hinged  joints  to  make 
the  cut  conform  to  the  crown  of  the 
road. 

A  number  of  scarifier  attachments 
for  use  on  graders  and  rollers  were 
produced.  In  the  case  of  attachments 
to  road  rollers  pneumatic  and  steam 
control  devices  were  developed,  while 
in  the  case  of  attachments  to  graders 
the  designs  cause  the  scarifier  to  be 
raised  and  lowered  with  the  blade. 
One  manufacturer  altered  the  design 
of  its  subgrader  to  produce  the  new 
cross-section  required  by  revised 
road  specifications  in  Illinois. 

In  addition  to  the  blade  graders 
proper,  several  new  types  of  tractor- 
operated  road  drag,  under  names 
such  as  pressure  planes,  were  put 
on  the  market.  A  gas  engine  sub- 
grade  road  roller  weighing  only  3 
tons  was  among  the  year's  offerings. 


during  the  year.  In  addition,  a  pres- 
sure road  plane  for  maintenance  work, 
designed  for  operation  with  a  tractor, 
was  developed.  It  is  of  all-metal  con- 
struction with  long  runner.s  which  pre- 
vent the  plane  from  dropping  into  low 
spots  in  the  road.  Another  feature  is 
the  provision  made  for  transferring  a 


Subjects  Covered  by  Review 

Last    Week 
Power   Shovels 

Concrete  Chuting^  Equipment 
Industrial  Locomotives 
Elevating  Loaders 
Rock  Crushers 

This  Week 
Road    Grading    Equipment 
Concrete  Mixers 
Concrete    Road    Building    Plant 

Next  Week 
Cranes,  Buckets^   Hoists,   etc. 


For    blade    graders 
Austin  an    attachment, 

Manufacturine  Co.       knowTi  as  the  double- 

— ender,  was  designed 

for  lengthening  the  bl.  de  3  ft.  on  each 
end.  It  consists  of  hinged  wings  which 
may  be  folded  back  for  a  narrow  cut, 
extended  straight  out  for  maximum 
width,  or  set  at  an  angle  of  90  deg. 
with  the  blade  thus  converting  the 
equipment  into  a  wheeled  scraper  for 
moving  dirt   to  fill   holes. 

Scarifier  attachments,  pneumatically 
operated  when  used  with  road  rollers 
and  attached  direitly  to  the  blade  when 
employed  on  a  grader,  were  perfected 
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portion  of  the  weight  of  the  tractor  to 
the  runners.  Hand  levers  adjust  both 
front  and  rear  blades. 

Specifications  for  concrete  roads  by 
the  Illinois  State  Highway  Department 
resulted  in  the  development  of  a  light 
three-wheeled  motor  roller  weighing 
only  3  tons,  claimed  to  be  the  first  of 
its  kind  on  the  market.  This  machine 
is  intended  to  serve  not  only  as  a  sub- 
grade  roller  but  also  as  a  maintenance 
outfit,  for  which  attachments  of  blades 
and  scarifiers  are  furnished. 

For  its  Little  Western  grader  the 
Austin  company  has  developed  a  scari- 
fier attachment  which  is  fixed  to  the 
circle;  it  may  be  raised  or  lowered  with 
the  blade  to  vary  the  depth  of  cut. 

The  Austin  single-cylinder,  10-ton 
motor  roller  is  now  equipped  with  a 
self-starter.  During  the  year  improve- 
ments were  made  to  eliminate  vibration 
from  motor  rollers  so  as  to  make  them 
acceptable  for  compacting  hot  material. 

On  its  road  "razer" 
Avery  Co.  the   Avery   Co.   used 

^ a    grading   blade 

built  in  three  sec- 
tions, two  5-ft.  lengths  and  one  2i-ft. 
length,  overlapping  and  hinged  at  the 
joints  to  make  the  cut  conform  to  the 
crown  of  the  road.  The  blade  may  be 
(Continued  on  p.  93) 


More  Suggestions — 

For  Better  Equipment  and 
Repair  Parts  Service 

IN  THE  Dec.  14  issue  was  begun  a 
discussion  of  "Better  Equipment 
Maintenance  and  Repair  Parts  Serv- 
ice." Its  object  is  to  show  how  some 
of  the  misunderstandings  between 
maker  and  user  of  construction  ma- 
chinery can  be  avoided.  This  week's 
contribution  is  a  recital  of  experi- 
ences by  manufacturers  of  steam 
shovels  and  cranes: 

From   a   Maker   of  Cranes,    Hoists 
and  Excavating  Machinery 

IN  supplying  repair  parts  for  con- 
struction equipment  the  following 
difficulty  sometimes  arises: 

Users  of  our  machines  sometimes 
rent  them  to  other  contractors  in  diflfer- 
erent  towns  and  the  contractor  who 
rents  the  machine  frequently  has  oc- 
casion to  send  in  for  repair  parts.  In 
doing  this  he  does  not  give  the  number 
of  the  machine,  nor  does  he  give  the 
number  of  the  part,  which  is  very  con- 
fusing. Furthermore,  he  signs  his  own 
name  to  telegiams  ordering  the  re- 
newal parts  without  giving  the  ma- 
chine number.  We  are,  therefore,  at  a 
loss  as  to  who  the  owner  of  the  ma- 
chine is  and  his  credit  rating. 

Another  source  of  trouble  is  that  the 
foreman  on  a  job  frequently  signs  his 
own  name  to  a  wire  ordering  repair 
parts,  giving  no  further  information, 
and  we  are  absolutely  at  a  loss  to  know 
what  machine  repair  parts  are  wanted. 

From  the  Marion  Steam  Shovsl  Cq^ 
Marion,  Ohio     ^ 

WE  welcome  the  opportunity  yoa 
have  given  us  to  enumerate 
briefly  some  of  the  shortcomings  of  our 
customers  in  the  matter  of  orderin;? 
spare  and  replacement  parts,  which 
react  to  their  own  disadvantage  in  se- 
curing prompt  and  efficient  service. 

Every  day  we  receive  orders  with  the 
factory  or  serial  number  of  the  machine 
omitted.  Our  records  are  maintained 
according  to  these  serial  numbers  and 
in  cases  where  a  customer  owns  sev- 
eral machines  it  is  necessary  for  us  to 
hold  the  order  and  %\Tite  or  wire  for  the 
information  lacking.  Through  the 
medium  of  our  repair  lists  and  corre- 
spondence we  constantly  emphasize  the 
importance  of  giving  the  factory  num- 
ber of  machine  with  each  order,  but 
this  item  is  too  often  overlooked. 

We  also  ask  the  customer  to  be 
specific  as  to  the  description,  casting 
number  and  shipping  instructions.  For 
instance,  a  customer  just  wired  today: 
"Express  at  once  follower  plate  for  300 
engines."  We  assume  that  a  piston 
follower  head  is  wanted,  but  as  there 
are    three    different    types    of    engines 
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used  on  the  machine  we  cannot  fill  the 
order  until  we  get  a  reply  to  our  mes- 
sage asking  for  the  specific  information 
that  was  lacking 'in  the  first  telegram. 
Instances,  of  which  this  one  is  typical, 
are  repeated  each  day. 

Occasionally  we  receive  a  wire  order 
signed  by  some  unknown  individual  and 
not  giving  the  firm  name  from  which 
proper  identification  can  be  established. 
It  is  always  embarrassing  both  to  the 
user  and  ourselves  when  it  is  later 
found  that  the  individual  proves  to  be 
an  official  of  a  highly  rated  company. 
If  orders  were  always  signed  with  the 
company's  name  first  and  then  the  indi- 
vidual many  troublesome  annoyances 
would  be  eliminated  and  unneeessai^y  de- 
lays avoided. 


Don't  make  your  telegrams  too  brief. 
State  clearly  what  you  want  and 
see  that  casting  numbers  arccorrect. 

Don't  overlook  shipping  instructions. 
Say  "freight,"  "express"  or  "parcel 
post"  and  give  destination. 

Don't  order  special  fittings  and  ex- 
pect immediate  shipment. 

Don't  fail  to  take  up  COD  shipments. 
It  hdps  you  to  get  material  on 
open  account  later  on. 

Don't  make  a  practice  of  waiting 
until  you  are  down  before  ordering 
replacements.  Accidents  will  hap- 
pen but  try  to  anticipate  your 
requirements  for  wearing  parts  in 
advance  thus  having  them  on  hand 
when  needed. 

Don't  send  us  a  wire  order  on  Satur- 
day lafternoon  and  afterwards 
complain  because  the  shipment  did 
not  get  away  until  Monday.  Most 
firms  do  not  have  regular  operation 
on  Sunday. 

Don't  criticize  us  too  harshly  if  an 
occasional  mistake  is  made  by  us. 
We  are  human  too. 


To  sum  up  the  whole  situation  we 
append  a  list  of  "Don''t"  for  the  benefit 
of  those  who  are  inclined  to  neglect  the 
seemingly  little  details  which  contri- 
bute so  largely  to  first  class  repair 
service.  j 

The  discussion  will  be  contimied  in 
next  week's  issue. 

You  are  invited  to  participate  in  it. 

Gypsum  Industries  Association 
Dissolved  by  Court  Order 

In  a  decree  signed  last  week  by  Judge 
Knox  of  the  Federal  District  Court, 
New  York,  the  Gypsum  Industries  Asso- 
ciation was  ordered  dissolved  as  a  com- 
^bination  in  restraint  of  trade.  The 
decree,  according  to  Col.  William  Hay- 
ward,  U.  S.  Attorney,  who  conducted 
the  case  for  the  federal  government,  is 
of  far-reaching  importance  because,  for 
the  first  lime  in  the  history  of  the 
Sherman  law,  there  is  set  forth  a 
code  of  principles  governing  trade  asso- 
ciations. The  decree  prohibits  agree- 
ment to:  fix  or  establish  prices ;  establish 
or  maintain  uniform  prices;  advance  or 
decrease  prices;  limit,  curtail  or  other- 
wise control  production;  fix  boundaries 
of  .sales  open  only  to  certain  meml)ers; 
and  effect  any  di.scriminalion  in  prices. 
',  Further  details  appear  in  "The  Busi- 
ness Side  of  Construction,"  p.  97. 
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raised  _  by  a  power-lift  device.  The 
outfit  is  mounted  on  three  wheels  to 
minimize  turning  space. 


A     NEW     model     of 
Buffalo-  three-wheel  motor 

Springfield  Roller  Co.    roller      Was      an- 

nounced   during   the 

year.  The  power  unit  is  a  horizontal 
two-cylinder  opposed  type  gasoline  en- 
gine, which,  it  is  claimed,  eliminates 
vibration  and  provides  for  the  steady 
rolling  desirable  in  laying  asphalt  and 
other  bituminous  pavements.  The  ma- 
chine may  be  equipped  with  a  pneu- 
matically  controlled   pressure  scarifier. 


To  MEET  the  re- 
LakeWOod  quirements     of     the 

Ensineerine  Co.  Hew     subgrade     de- 

-  sign  specified  by  the 

Illinois  highway  department  a  sub- 
grader  in  a  new  model  was  developed 
with  an  all-steel  frame.  A  jack  lever 
enables  the  machine  to  be  raised  on  a 
turntable. 

A  WORM-GEAR  de- 
Stroud  &  Co.   ^"^^  ^^^  installed  on 

the     Stroud    elevat- 

" ing  grader  to   raise 

and  lower  the  carrier.  Other  improve- 
ments included  a  new  lubricating  sys- 
tem and  a  cast  steel  front  bolster.  To 
run  the  belt  on  the  elevating  grader  an 
auxiliary  gasoline  engine  was  installed. 


For  attachment  to 
Western  its   standard   grader 

Wheeled  Scraper  Co.      a     scarifier     was    de- 

; veloped  which  ro- 
tates and  is  raised  and  lowered  with 
the  blade,  always  remaining  parallel 
thereto.  When  not  desired  for  use  the 
scarifier  may  be  raised,  thus  allowing 
the  blade  to  do  its  regular  work.  For 
road  maintenance  the  points  of  the 
scarifier  may  be  allowed  to  project  2  in. 
below  the  blade  to  loosen  the  material 
and  facilitate  the  work  of  the  blade. 


Concrete  Mixers 

CONCRETE -mixer  types  divide 
naturally  into  two  classes,  one, 
the  large-capacity,  heavy  pavers, 
and  the  other  the  smaller  building 
and  general  construction  mixers. 

In  the  design  of  the  large  pavers 
the  trend  has  been  toward  the 
production  of  self-contained  units 
with  power  operated  accessories  in 
the  form  of  charging  skips,  derricks 
for  handling  batch  boxes,  boom-and- 
bucket  or  chute  delivery  systems. 
As  in  the  power-shovel  field,  there 
has  been  an  increasing  use  of  crawler 
traction  mounting,  while  a  compara- 
tively new  trend  is  seen  in  the 
rapidly  increasing  employment  of 
rubber  tires  on  wheel -mounted  ma- 
chines. This  practice  is  more  notice- 
able in  the  small  and  medium  sized 
units,  particularly  those  which  must 
be  moved  frequently  from  one  job  to 
another.  This  year's  design  has 
developed  several  safety  features, 
among  them  a  double  cable  on  the 


charging  skip  to  forestall  accident 
in  case  of  the  breakage  of  one  cabla 
and  a  skip  guard  to  prevent  injury 
to  workers  during  the  lowering  or 
raising  of  the  skip.  The  use  of 
multiple-cylinder  gasoline  engines, 
instead  of  steam,  for  power  has 
shown  an  increase. 

A  survey  of  developments  in  the 
building  and  general  construction 
type  of  mixer,  as  distinguished  from 
the  paver,  indicates  that  more  stress 
is  being  placed  upon  mobility. 
Mixers  are  being  mounted  on  Ford 
trucks  and  the  use  of  both  solid  and 
pneumatic  tire  mountings  has  scored 
a  big  increase  during  the  year.  This 
holds  true  not  only  for  the  medium 
sized  units,  but  also  on  the  small 
types  in  which  rubber-tired  trailer 
mountings  are  now  standard  equip- 
ment. On  building  mixers,  also, 
two-cylinder  gasoline  engines  are 
being  used  rhore  extensively  on  the 
grounds  that  they  create  less  vibra- 
tion than  the  one-cylinder  engines. 
Four-cylinder  gasoline  engines  are 
also  favored.  Many  other  detailed 
improvements. 


Rubber-tired 

American  wheels    are    being 

Cemer,t  Machine  Co.       "^^^d     for     equippmg 

— — ^^— ^— — ^  a  part  of  the  hne  of 
concrete  mixers  maaufactured  by  the 
American  Cement  Machine  Co.  In  the 
case  of  the  Packard  tilter  mixer  and  the 
Boss  highway  special  mixer  cord  tires 
are  used  so  that  these  machines  may  be 
hitched  to  the  back  of  a  motor  truck 
and  moved  quickly  from  one  job  to 
another.  Tire  replacement  can  be  made 
with  standard  Ford  tires. 

p77  '  n  I,  The  use  of  concrete 
i^hatn-Delt  mixers     equipped 

/^Q  with     rubber     tires, 

: the   Chain    Belt   Co. 

has  found,  is  becoming  increasingly 
popular.  The  company  cites  the  case 
of  seven  Rex  mixers  operated  by  the 
city  of  Milwaukee  and  a  Rex  paver 
purchased  by  the  Milwaukee  Railway^ 
&  Light  Co.,  both  equipped  with  rubber-" 
tired  wheels. 


On     its     34-cu.ft. 

t'^ -L„;__  /^„  PAVER,  a  self-con- 
Koehring  Co.   i,,j„^,^  „„;(.  ^^^  „,„,. 

tiplane   traction, 

power  charging  skip  and  delivery  boom 
and  bucket,  the  Koehring  Co.  has  in- 
troduced, for  purposes  of  safety,  a 
double  cable  on  the  skip  and  has 
equipped  the  unit  with  a  power-oper- 
ated derrick  for  transferring  batt-h 
boxes  from  industrial  railway  cars  to 
the  skip  of  the  paver,  where  an  auto- 
matic arrangement  dumps  thcni  from 
the  bottom  without  tipping  the  boxes. 
In  the  upper  part  of  the  charging  skip 
a  curved  steel  plate  has  been  placed  to 
prevent  damage  from  batch  boxes 
bumping  against  it  during  discharge. 
To  accommodate  all  methods  of  loading 
by  truck  and  industrial  railway  the  skip 
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has   been   widened    and    made    a   trifle 
larger  than  formerly. 

The  pavers  are  equipped  with  solid 
rubber  tires  when  called  for  to  facilitate 
movin};  over  city  streets  without  injury 
to  the  pavement  or  the  mixer.  Rubber- 
tired  mountings  are  also  supplied  for 
the  company's  construction  mixers  for 
towing  behind  motor  trucks.  The  con- 
struction mixers  are  built  in  what  are 
known  as  right  and  left  side  types,  so 
that  when  used  in  a  battery  of  two  the 
control  levers  are  close  together  and 
may  be  operated  by  one  man  stationed 
between  the  machines. 


Jaeger 

Machine  Co. 


■     A         LIGHT    -    WEIGHT 

trailer  mixer  in  two 
types,  two-wheel  and 
four-wheel,  equipped 
with  pneumatic  tires,  was  announced 
by  the  Jaeger  company.  Mobility  is  the 
chief  feature  of  these  units.  When 
ready  to  move  it  is  merely  necessary  to 
attach  the  trailer  to  a  truck  or  automo- 
bile and,  with  the  rubber-tire  equip- 
ment, speeds  of  20  to  30  miles  an  hour 
can  be  made  with  safety. 

In    the    power 

LakeWOod  equipment  for  con- 
EneincerinsCo.  f^te  P  a  vers  the 
Lakewood  Engineer- 
ing Co.  has  observed  an  increasing 
tendency  toward  the  use  of  multiple- 
cylinder  gasoline  engines  instead  of 
steam  engines.  Among  improved  fea- 
tbres  of  its  equipment  are  the  use  of 
replaceable  bronze  bushings  for  bear- 
ings, stronger  and  simpler  clutches,  and 
the  use  of  two  simple  valves  instead  of 
the  usually  troublesome  three-way 
water  valve. 

In  the  case  of  building  mixers  (from 
l-  to  2-yd.  capacity)  four-cylinder  gaso- 
line engines  have  in  many  instances 
been  substituted  for  steam  engines  and 
boilers  and  lubrication  has  been  im- 
proved by  the  application  of  the  Ale- 
mite  system. 

On  the  small  mixers  (one  bag  and 
less)  the  use  of  rubber  tires  and  spring 
suspension  for  increasing  the  mobility 
of  the  unit  has  been  one  of  the  features 
of  the  year.  On  these  small  mixers, 
also,  the  two-cylinder  gas  engine  is 
being  employed  to  reduce  vibration 
caused  by  the  single-cylinder  power 
unit.  The  Lakewood  company  has 
found  the  two-cylinder  engine  more 
satisfactory  in  operation  than  the 
single-cylinder  engine. 

z;     Y  'The    new    Smith 

I  •   i*.  pavers     during     the 

Smith  Co.         y«:i"-  -^"•e  equipped 

with  full-length  trac- 
tion and,  in  the  case  of  gasoline-engine- 
operated  units,  with  a  new  type  of 
heavy  duty  Wisconsin  four-cylinder  en- 
gine. On  machines  with  boom-and- 
bucket  discharge  a  new  type  of  cross- 
dump,  large-capacity  bucket  was  intro- 
duced. On  the  non-tilting  drum  type 
the  manufacturers  otfered  rubber-tii-ed 
wheels  in  addition  to  the  standard 
wheels.        

Concrete  Road-Building 
Plant  and  Equipment 

DEVICES  for  measuring,  storing 
and  loading  sand  and  stone 
aggregate  for  concrete  from  overhead 
bins  into  motor  trucks  or  industrial 
cars  are  now  available  and  there  is 


in  course  of  developfhent  comple- 
mentary equipment  for  handling  and 
loading  cement.  More  extensive  use 
of  mechanical  subgrading  and  finish- 
ing machines  operating  along  steel 
forms  for  concrete  roads  has  led  to 
use  of  metal  of  increased  thickness 
in  the  forms  —  -,'c  i"-  has  been 
adopted  by  several  manufacturers. 
To  eliminate  lost  time  in  haulage 
and  also  to  protect  the  subgrade 
several  types  of  turntable  for  motor 
trucks  have  been  brought  out,  one  of 
them  occupying  only  one-half  the 
width  of  the  subgrade  and  revolving 
over  the  side  form.  During  the  year 
manufacturers  improved  some  of  the 
details  of  finishing  machines  and  de- 
signed a  hand-operated  belt  float  and 
bridge.  A  new  type  of  premolded 
bituminous-felt  joint  was  announced 
differing  from  former  straight-faced 
types  in  a  tongue  and  groove  feature. 

"   A  BATCH  distributor 
Austin  for      concrete      road 

Uachinery  Coro.  work  was  developed 

to     travel     on     the 

forms,  spread  the  concrete  the  full 
width  of  the  slab  and  strike  it  off.  The 
device  consists  of  a  trough  mounted  on 
a  carriage  driven  by  a  gas  engine.  The 
trough  is  charged  directly  from  the 
concrete  mixer  spout  and  travels  to  the 
point  where  the  concrete  is  to  be  dis- 
charged. 


which  stakes  are  passed  and  driven  into 
the  subgrade  to  hold  the  joint  vertical 
during  concreting.  Advantages  claimed 
for  this  joint  are  that  it  prevents  spall- 
ing  and  crushing  of  concrete  at  the 
joint  due  to  slab  movement,  forms  a 
watertight  seal,  and  preserves  surface 
alignment  by  its  interlocking  feature. 

Several      simul- 
Dunn  taneous      operations 

RoadMach.Co.  are     performed     by 

■■ the    Dunn    finishing 

machine  for  concrete  roads.  It  is  a 
gasoline-operated  carriage  traveling  on 
the  forms  with  auxiliary  strike-ofF 
which  pushes  surplus  material  ahead 
and  smoothes  the  slab.  Behind  is  the 
main  strike-off  or  camber  with  a  slow 
vertical  movement  to  press  down  sur- 
face stone.  Behind  the  camber  are  a 
spader  and  finishing  belt.  The  action 
of  the  machine  results  in  filling  surface 
and  interior  voids,  pressing  out  water, 
and  smoothing  the  surface  of  the  slab. 

jjj — p T    This    organization 

.W.  trench    put    on    the    market 
^  Qo.  '■^^      concrete     road 

iurfacer      developed 


o,  jy  Ix  ITS  Batcher  plant 

maW-K.nOX         the    Blaw-Knox    Co. 


Co. 


has  produced  a  com- 

bination  elevated 

storage  bin  with  adjustable  measur- 
ing batchers  which  enable  the  con- 
tractor to  store,  accurately  measure, 
and  discharge  by  gravity  predetermined 
batches  of  sand  and  stone  into  trucks 
or  industrial  cars.  For  charging  ma- 
terials, but  not  for  storage,  a  smaller 
type  of  bin  is  supplied  with  a  single 
batch-measuring  device;  ordinarily  two 
of  these  charging  units  are  employed, 
one  for  sand  and  one  for  stone. 

To  supplement  the  foregoing  equip- 
ment for  sand  and  stone  the  Blaw- 
Knox  Co.  is  developing  a  handling  and 
loading  device  for  cement.  It  involves 
overhead  steel  batchers  or  hoppers 
dumping  directly  into, box-shaped  truck 
partitions.  With  the  arrangement  pro- 
posed the  handling  of  cement  at  the 
paving  mixer  will  be  eliminated. 

Improvements  in  steel  road  forms 
consisted  mainly  in  strengthening  and 
stiffening  these  unitj,  particularly  at 
the  lock  joint.  .A.  heavy  form,  known 
as  the  Dreadnaught,  made  of  fd-in. 
steel  was  placed  on  the  market  during 
the  year. 

A  turntable  for  motor  trucks  on  road 
work  was  designed  to  rotate  over  the 
road  form  and  to  occupy  only  one-half 
the  width  of  the  subgrade,  leaving 
space  for  the  movement  of  vehicles 
alongside. 


p,  ...  To   FORM    a    tongue- 

"nilip  and-groove     connec- 

Carey  Co.  ''°'^     between     con- 

; — :- '■ Crete  road  slabs  the 

Philip  Carey  Co.  designed  a  new  form 
of  Elastite  premolded  bituminous-felt 
joint.  It  differ.s  from  the  previous 
straight-faced  types  in  having  a  trough- 
shaped     projection,    through    holes    in 


last  year  by  William  Ord.  The  device 
carries  two  heavy  strike-off  girders 
which  use  the  tops  of  the  forms  as 
guides.  The  girders  work  back  and 
foith  across  the  road  as  the  machine 
advances,  producing  a  kneading  ac- 
tion to  i-emove  excess  air  and  water 
and  produce  concrete  of  maximum 
density. 


Maintaining  that 
Heltzel  Steel  steel  forms  for  road 
Form  &  Iron  Co.  Construction     should 

: be  of  at  least  No.  9 

gage  and  preferably  Xo.  7  gage  metal, 
the  Heltzel  company  last  year  used  a 
i"e-in.  thickness  of  open-hearth  steel. 
This  type  of  form  consists  of  two  units, 
independent  pedestals,  and  rail  forms 
hung  from  them.  To  provide  large 
bearing  area  a  fi-in.  pedestal  base  is 
standard.  Flat  stakes  are  preferred  to 
round  bars  for  holding  the  pedestals  in 
place. 

(To   he  coiHhu(ed   itext  week) 
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Business  Notes 

I  ) 

Foundation  Co.,  New  York, 
has  received  from  its  stockholders  ap- 
proval of  a  new  issue  of  10,000  shares 
of  no  par  value,  cumulative  convertible 
7  per  cent  preferred  stock,  which  is 
being  offered  to  common  stockholders 
on  the  basis  of  one  new  share  of  pre- 
ferred for  each  four  shares  of  common 
now  held. 

A.  R.  U  L  P.  R  I  c  H.  formerly  sales 
manager  of  the  Terry  Manufacturing 
Co.,  Inc.,  was  appointed  sales  manager 
of  the  National  Hoisting  Engine  Co.  of 
Harrison,  N.  J.  He  assumed  his  new 
duties  Jan.  1. 

W.  W.  Scott.  Jr.,  was  elected 
vice-president,  Laclede  Steel  Co.,  St. 
Louis,  Mo.,  effective  Jan.  1.  His  first 
experience  in  the  steel  business  was 
gained  in  the  Homestead  W^orks  of  Car- 
negie Steel  Co.,  in  the  open  hearth  fur- 
nace department,  after  which  he  filled 
various  mill  positions  before  becoming 
connected  w.ith  the  sales  department  of 
the    Carnegie    company    in    Pittsburgh. 
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In  1919  he  was  made  manager  of  sales, 
Carnegie  Steel  Co.,  Tennessee  Coal, 
Iron  &  Railroad  Co.  and  Illinois  Steel 
Co.,  with  headquarters  in  St.  Louis. 
Early  in  1922  he  was  appointed  general 
manager  of  sales  of  the  Laclede  com- 
pany. 

W  A  K  R  E  N  C.  Nixon,  secretary  of 
the  National  Association  of  Railroad 
Tie  Producers,  and  vice-president  of 
the  Western  Tie  &  Timber  Co.,  St. 
Louis,  Mo.,  died  at  St.  Louis  on  Jan.  2. 

The  K  E  L  L  Y-S  P  R  I  N  G  F  I  E  L  D  MO- 
TOR Truck  Co.,  Springfield,  Ohio, 
has  been  placed  in  the  hands  of  a  re- 
ceiver on  application  of  the  Bankers 
Trust  Co.,  of  New  York.  Pearl  A. 
Lewis  was  named  receiver  by  the  court 
and  was  authorized  to  borrow  $250,000 
to  continue  the  operation  of  the  plant. 

American  Concrete  Pipe 
Association  will  meet  Jan.  18,  19 
and  20  at  the  Hotel  Sherman,  Chicago. 
A  special  session  Jan.  19  to  which  prac- 
tising engineers  are  invited  will  be  ad- 
dressed by  Dean  Anson  Marston,  Iowa 
State  College;  Langdon  Pearse,  Sani- 
tary District  of  Chicago;  A.  M.  Hirsh, 
Lock  Joint  Pipe  Co.;  S.  H.  McCrory, 
chief,  department  of  agricultural  engi- 
neering, U.  S.  Department  of  Agricul- 
ture. 

METAL&  Thermit  Corp.,  New 
York,  announces  that  its  Jersey  City 
welding  shop,  in  addition  to  present 
facilities  for  Thermit  welding  repairs, 
has  been  recently  equipped  for  making 
welds  on  lighter  sections  by  means  of 
the  oxy-acetylene  and  electric  processes. 
This  service  is  designed  for  large  pro- 
duction work.  The  policy  of  equipping 
welding  shops  with  the  additional  weld- 
ing facilities  noted  above,  will  be  ex- 
tended to  the  other  welding  plants  of 
the  company. 
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Equipment  and  Materials 

}■  1 

Asphalt  Plant  Has  Three-Drum 
Sand  Dryer  Handling;  120  Tons 

A  number  of  new  features  are  in- 
cluded in  the  asphalt  plant  just  an- 
nounced by  the  Austin  Machinery  Corp., 
Toledo,  Ohio.  It  is  a  portable  unit  con- 
-sisting  of  three  parts,  the  dryer  and 
power  plant,  and  two  asphalt  kettles, 
the  equipment  is  the  result  of  a  year's 
test  of  a  plant  at  Topeka,  Kan.  The 
plant  has  a  capacity  of  from  1,000  to 
1,400  sq.yd.  of  2-in.  asphalt  top  per 
8-hour  day. 

The  sand  dryer  will  handle  120  tons 
of  sand  at  350  deg.  F.,  to  contain  not 
more  than  2  per  cent  moisture.  The 
dryer  embodies  one  of  the  particular 
features  of  the  plant.  Three  drums  are 
built  into  a  unit,  equal  to  a  single  con- 
tinuous drum  4  ft.  3  in.  in  diameter  by 
40  ft.  8  in.  long,  giving  the  material  an 
area  of  438  sq.ft.  of  heating  surface. 
This  amount  multiplied  by  8  r.p.m.  and 
the  total  by  4  min.,  the  time  required 
for  the  material  to  travel  through  the 
drums,  gives  an  area  of  12,912  sq.ft. 
with  which  it  must  come  in  contac*. 
Thus,  the  highest  temperature  required 
is  .leeured  at  a  low  fuel  cost. 

The  kettles  have  a  total  capacity  of 
2,.')00  gal.  They  are  heated  by  steam 
through,  jointless  coils.  This  construc- 
tion prevents  damage  to  th"  asphalt  and 


is    superior  to   kettles   heated  by   open 
fire. 

The  pug  mill  of  1,000  lb.  capacity  is 
chain-driven  and  discharges  through  a 
sliding  gate  in  the  bottom.    Extra  large 
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steam  jacketed  steam  piping  is  used 
throughout.  Air  is  employed  to  agitate 
.he  asphalt.  The  hot  sand  bin  is  of 
three  compartments  with  a  capacity  of 
10  tons. 

Steel  Road  Forms  Strengthened 

While  preserving  the  basic  principles 
of  its  steel  forms  for  conci-ete  road  con- 
struction, the  Blaw-Knox  Co.,  Pitts- 
burgh, has  made  certain  improvements 
in  this  line  of  its  construction  equip- 
ment. The  lock-joint  plate  connection 
between  adjacent  forms  has  been 
strengthened  by  increasing  its  weight 
and  thickness,  together  with  heavier 
riveting.  The  connection  by  which  the 
form  is  staked  to  the  ground  and  locked 
with  a  key  or  wedge  has  been  improved 
by  using  one  piece  of  heavier  A-in. 
plate.  The  wedge  or  key  has  been  made 
longer  and  heavier  and  is  now  provided 
with  a  hole  in  the  small  end  for  a  cotter 
key  or  wire,  thus  making  the  wedge 
integral  with  the  stake  track. 

The  company  also  has  placed  on  the 
market  recently  a  heavier  type  of  road 
form  known  as  the  Dreadnaught,  which 
is  made  of  i^s-in.  extra  heavy  plate. 
This  change  is  occasioned  by  the  in- 
creasing use,  by  contractors,  of  heavier 
finishing  machines  and  sub-grading 
machines  traveling  on  the  steel  forms. 

More  Concrete  Mixers  Equipped 
With  Rubber  Tires 

Rubber-tired  wheels  are  being  used 
by  the  Ainerican  Cement  Machine  Co., 
Inc.,  Keokuk,  la.,  for  equipping  part  of 
its  line  of  concrete  mixers.  In  the  case 
of    the    Packard   tilter    mixer    and    the 
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other.  The  company  points  out  that 
until  recently  small  mixers  were  gen- 
erally moved  at  slow  speeds  by  horses. 
When  hauled  by  trucks  moving  at  15 
or  20  miles  per  hour  mixers  equipped 
with  small  wheels  and  steel  tires  are 
subjected  to  a  great  deal  of  jolting  and 
rattling  that  works  bolts  loose,  causes 
parts  to  work  out  of  alignment,  dam- 
ages the  engine,  and  results  generally 
in  breakdowns  and  delays. 

On  the  Boss  type  of  mixer  30-in. 
wheels  with  pneumatic  tires  are  now 
used  not  only  to  eliminate  damage  to 
the  machine  itself  during  moves,  but 
also  to  protect  city  pavements.  The 
one-bag  Boss  mixer  is  now  furnished 
with  four-wheel  trucks  equipped  with 
cord  tires  and  the  Packard  tilting  mixer 
is  mounted  on  two-wheel  Ford  trailer 
trucks,  also  fitted  with  rubber  tires. 

During  the  operation  of  the  mixer 
blocks  can  be  placed  under  the  axles 
to  take  the  load  off  the  tires.  Tire  re- 
placement can  be  made  with  either  new 
or  used  Ford  standard  tires. 
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Publications  from  the 
Construction  Industry 

Portland  Cement  Stucco — PORTLAND 
Ce.ment  Association,  Chicago,  has 
issued  a  50-p.  illustrated  booklet  on 
uses  of  Portland  cement  stucco  for 
architects  and  builders.  In  addition  to 
many  photographic  illustrations  el 
stucco-finished  residences  and  of  vari- 
ous types  of  finishes  possible  with 
stucco,  it  contains  instructions  recom- 
mended for  use  in  the  application  of 
this  material  and  drawings  of  typical 
construction  details  for  stucco  cover- 
ings op  various  types  of  buildings. 


Centrifugal  Pumps — DaYTON-Dowd 
Co.,  Quincy,  111.,  in  a  new  32-p.  illus- 
trated bulletin,  features  its  single- 
stage  double-suction  centrifugal  pumps, 
(Type  CS.)  In  addition  to  detailed 
specifications,  there  are  given  tables  of 
speed,  capacity  and  approximate  effi- 
ciencies for  various  sizes  of  pump,  and 
a  table  of  dimensions.  There  are  also 
a  series  of  characteristic  curves  plotted 
from  tests  under  various  conditions. 
One  section  of  the  text  is  devoted  to 
types  of  drive,  including  electric  mo- 
tors, steam  turbines,  gasoline  engines 
and  belted  connections.  A  number  of 
illustrations  are  given  showing  the 
adaptability  of  centrifugal  pumps  to 
various  classes  of  pumping  service  and 
diagrams  indicate  correct  and  incorrect 
methods  of  installing  suction  lines. 


Rualproofing  for  Iron  and  Steel — The 
Pyrene  Manufacturing  Co.,  Newark, 
N.  J.,  has  issued  pamphlets  explaining 
the  Parker  process  of  rustproofing  for 
iron  and  steel.  The  process,  invented 
by  Thomas  Watts  Coslett,  an  English 
chemist,  in  1907,  and  developed  in 
America  by  the  Parker  .Co.,  of  Detroit, 
consists  in  dipping  sheet  iron  or  other 
articles  into  a  tank  filled  with  a  dilute 
solution  of  iron  phosphate,  heated 
nearly  to  the  boiling  point  by  steam 
))ipcs.  By  this  treatment  the  iron,  to 
o        ,  .   .  .  ,       .  3  depth  depending  upon  the  density  of 

Bo.ss  highway  special  mixer  cord  tires  articles  processed",  is  converted  into  a 
are  used  so  that  this  equipment  may  basic  iron  phosphate.  No  high  heat  is 
be  hitched  to  the  back  of  a  motor  truck  required  as  in  the  Sherardizing  and  the 
and  miived  quickly  from  one  job  to  an-     Bower-Barff  processes 


Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Production  and  Materials  Stocks  in  Ten  Cities 

Steel  Output  Increased — Gains  in  Lumber  and  Cement  Shipments 
— Winter  Brick  Supply  Lower  Than  Usual 


Steel — A  conservative  estimate  of  the 
steel  ingot  output  in  the  United  States 
for  1922  would  place  the  tonnage  at 
somewhat  over  30,000,000,  or  nearly 
double  the  production  record  of  1921. 
The  output  during  the  last  year  has 
been   over    2,000,000    tons   each    month, 


Cement — Shipments  for  the  entire 
country,  during  1922,  eclipsed  all- 
previous  records  with  an  estimated  total 
between  116,000,000  and  121,000,000  bbl. 
Estimated  production  figures  approach 
the  117,000,000  mark  for  the  year,  with 
current  stocks  at  about  5,000,000  bbl., 


dition.  Fair  supplies  of  track  materials, 
sewer  pipe,  metal  lath,  lime,  steel  mesh, 
brick  and  lumber;  and  large  quantities 
of  road  oils,  asphalt  and  galvanized 
steel  sheets  available.  Stocks  low,  how- 
ever, on  cement,  structural  rivets  and 
wire  nails. 

Denver  —  Dealers'  stocks  in  good 
shape  as  far  as  construction  materials 
are  concerned.  Plenty  of  freight  cars 
available  since  completion  of  fruit  crop 
movement. 

Minneapolis — Lumber    stocks,    while 


CONDITIONS  OF  MATERIALS  STOCKS  IN  IMPORTANT  CENTERS 

Stocks  on  hand  in  approximate  figures,  e: 

sample:  (Lumber.  Minneapolis, 

W.OOO.OOOft.); 

time  required  for  deliverj' of  carload  lots  to  city  job,  example 

•:  (sewer  pipe. 

Atlanta,  6  @    8  days);  and  stocks  on  hand  in 

general  terms,  ( 

example:  (common  brick,  Philadelphia,  shortage.) 

San  Francisco 

Denver 

Minneapolis 

Detroit 

Chicago 

New  Orleans 

Birmingham 

Atlanta 

New  York 
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Del.  24 
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fair 
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normal 

demand 
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Car  con- 
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15  fa  20  cars 

Plenty 
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storage 
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Lime Fair 

Plenty 
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supplied 

yards 
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4,000,000 
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yards 
weU 
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well 
stocked 

piling  up 
stocks  in 

stocked 
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Hollow  tUe. . . .   Well  stocked 

.Sufficient 

Below 

Moderate 
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Del.  take 

Prompt 

Stocks    low, 

normal 

reserve 

4(g  6  days 

water  de- 
liveries 

acct.,    car 
situation 

Lumber Conditions 
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75,000.000 

Fair 
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Supply 
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t      good 

ft. 
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Asphalt Large 
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Plenty 
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than  10  cars 

prompt 

available 
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sible 
Slow  mill 

Struotural  steel  Heavy 

Ample 

Enough 

Sufficient 
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Enough  in 
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warehouses 

stocks 
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since  February  and  the  new  year  starts 
in  with  an  increased  production  rate 
and  expansion  in  demand.  The  heaviest 
tonnages  for  first  quarter  delivery,  have 
been  placed  by  automobile  manufac- 
turers and  railroads. 

Lumber — .An  average  of  388  mills  re- 
porting weekly  to  the  National  Lumber 
Manufacturers'  Association,  for  the 
four  weeks  ending  Dec.  23,  show  794,- 
197,310  ft.  cut;  839,332,916  ft.  shipped 
and  orders  covering  840,166,800  ft.  b.m. 


or  40  per  cent  under   the  amount  on 
hand  one  year  ago. 

Brick — Information  as  of  Dec.  1,  re- 
ceived from  97  companies  reporting  to 
the  Common  Brick  Manufacturers'  As- 
sociation of  America  and  who  represent 
about  70  per  cent  of  the  production 
capacity  of  the  counti-y,  shows  about 
94,000,000  brick  burned  and  80.000,000 
shipped  during  the  month.  This  repre- 
sents an  increase  of  21  per  cent  in" the 
number  of  burned  brick  on  hand.   Fully 


REPORT  ON  COMMON  BRICK  FROM  97  YARDS  AB  OF  DEC.   I,   1922 

No.  of  Plants  Burned  Unburned  Price 

firms  closed  brick  on          brick  on  Orders  on  per    thousand 

Including  Stales  of         reporting  down  hand             hand  books  at    bricky.ird 

N.Y.,  New  England 5  4  4,274.000       2,710,000  2,056,000  $12  00to$l8  00 

Pa.,N.  J.,  Md  ,D.  CDel....      II  0  11,792,000       7,390,000  32,165,000  MOOto     19  00 

Va.,  N.C.,S.  C.,Ga.,Fla 7  1  5,168,000      4,492,000  5,754,000  I3  00to     18  OU 

Mich.,  Ohio.  W.  Va 7  4  4.551,000       1,982,000  4,824,000  I2  00to     15  00! 

111.,  Ind.,  Wis 25  2  182,930,000  29,476,000  163,448,000  9  50to     15  50 

Ky.,  Tenn.,  Miss.,  Ala.,  Ark., 

La 10  2  5,620,000       3,663,000  8,991,000  9.45to     16  00 

N.  &  S.  Dak.,  Minn.,  Neb., 

la., Kan, Mo 7  3  4,921,000       1,445,000  950,000  I0  25to     15  00 

Okla,,Tex.,N.  M 8  I  5,071,000       2.893,000  1,552,000  7.00to     12  00 

Wash.,    Ore.,    Mont.,    Wyo., 

Ida,  Utah,  Colo 13  2  6,353,000       2,500.000  1,320,000  I2.00to     17   50 

Calif.,.\riz.,Nev.. 4  I  8,196,000       8,908,000  8,165,000  I4.50in     15  00 

97  20  238.858,000  65,459,000  229,225.000 


These  totals  show  a  gain  of  6  per  cent 
in  shipments  but  declines  amounting  to 
17  per  cent  in  production  and  4  per  cent 
in  orders,  during  the  month.  According 
to  the  National  Lumber  Trade  Barom- 
eter, Dec.  29,  1922,  production  stood  at  ■ 
about  20  per  cent;  order  6  per  cent 
and  shipments  11  per  cent  below  normal. 
%■ 


2.5  per  cent  of  the  brick  plants  of  the 
country  are  closed  down  until  spring 
and  the  winter  supply  is  smaller  than 
usual,   throughout   the  country. 

San  Francisco — ^Stocks  of  steel  bars, 
hollow  tile,  structural  shapes,  blue  an- 
nealed and  black  steel  sheets,  manila 
rope  and   cut  nails   in  very   good   con- 


depleted  as  usual  at  this  time,  are 
nearly  normal  for  the  season.  Dealers 
report  that  approximately  75  per  cent 
of  the  winter's  buying  of  lumber  has 
been  done.  Stocks  of  common  and  face 
brick  and  hollow  tile  are  reported  below 
normal,  with  little  or  no  accumulation 
in  warehouses  or  yards  due  to  the  keep- 
ing up  of  demand  resulting  from  con- 
tinued mild  weather  throughout  Decem- 
ber. Some  cement  on  hand  but  not 
much. 

Detroit — Ample  supply  of  sewer  pipe 
for  present  needs,  demand  slightly 
decreased.  Plenty  of  cement  in  storage 
at  nearby  Michigan  plants.  Only  one 
cement  mill  closed  down.  Lime  avail- 
able from  local  and  also  Ohio,  kilns. 
Plenty  of  brick  but  only  a  moderate 
supply  of  hollow  tile  on  hand.  Sufficient 
dimension  lumber.  Prompt  asphalt 
deliveries. 

Chicago — Brick  stocks  lowering  with 
increasing  demand,  a  condition  un- 
usual for  this  time  of  the  year.  Sewer 
pipe  stocks  below'  normal  with  small 
demand.  Fair  quantity  of  hollow  tile 
on  hand.  Not  much  call  for  reinforcing 
steel;  stocks  normal  with  deliveries  tak- 
ing from  one  to  two   days. 

New  Orleans — No  market  for  asphalt 
or  crushed  stone.  Orders  on  yellow  pine 
mills  way  in  excess  of  production. 
Stocks  of  other  materials  plentiful  but 
demand  poor.  No  creosoted  wood  pav- 
ing blocks  on  hand. 

Birmingham — Mill  output  of  steel 
rails  sold  for  first  half  of  1923.  Cast- 
iron  pipe  demand  greater  than  mills  can 
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supply.  Sewer  pipe  plentiful  and  de- 
mand strong.  Sand  shipped  in  from 
outside  city;  supply  ample  but  small. 

Atlanta — Plenty  of  pine  lumber  and 
common  brick.  Hollow  tile  deliveries 
take  from  four  to  six  days;  sewer  pipe, 
six  to  eight  days.  About  thirty  or  forty 
cars  of  asphalt;  twenty-five  to  thirty 
cars  of  lime;  fifteen  to  twenty  cars  of 
cement  and  three  or  four  carloads  of 
structural  steel,  on  sidings. 

New  York — Brick  dealers  piling  up 
reserve  stocks  in  local  storage  spaces. 
Hudson  River  brick  supply  hampered  by 
ice.  Burned  brick  on  hand  in  New  York 
and  New  England  district  reduced  about 
33J  per  cent,  in  month.  No  improve- 
ment in  car  supply.  No  actual  shortage 
of  other  construction  materials. 

Philadelphia — Stocks  short  on  sewer 
pipe  and  hollow  tile,  orders  held  up  on 
account  of  freight  congestion.  Small 
quantities  of  wood  blocks  and  paving 
stones  on  hand  with  demand  active. 
Shortages  of  cement  and  common  brick 
reported.  About  thirty  cars  of  lime  in 
yards.  Lumber  deliveries  poor  with 
stocks  limited;  water  shipments,  how- 
ever, show  improvement  over  rail. 

Freight  Loadings  Touch  New 
Seasonal  High  Mark 

Freight  loadings  for  the  week  ending 
Dec.  23  totaled  834,591  cars,  according 
to  the  American  Railway  Association. 
This  represents  the  heaviest  week's 
loading  ever  recorded  during  this  season 
of  the  year.  The  record  exceeds  totals 
for  the  corresponding  period  last  year, 
by  167,986  cars  and  shows  a  gain  of 
186,185  over  the  same  week  in  1920. 

The  following  table  shows  car  load- 
ings by  weeks  since  the  peak,  Oct.  28, 
1922,  during  the  last  three  years: 

Week  1922             1921  1920 

Dec  23  834.591  666,605  648.406 

Dec  16     '.    888.082  726,074  802,271 

Dec       9  919.828  741,341  837.953 

Dec       2  ■    ' 845.219  741,849  882.504 

Sov  25  955.495  673,465  803,701 

Xov'  18   '  969,094  790.363  889.138 

X„v'  II 955.909  755,777  927,586 

Sov      4 994.827  837,576  915,615 

Oct.'  28^' '    !    '..  1,014.480  951,384  981,247 

Freight  cars  awaiting  repairs  on  Dec. 
15,  totaled  213,837,.or  9.4  per  cent  of  the 
total  number  on  all  lines.  This  repre- 
sents a  reduction  of  12,451,  comparea 
with  the  number  in  need  of  repairs  on 
Dec.  1,  at  which  time  there  were  226,288 
cars  or  9.9  per  cent. 

Locomotives  in  bad  order  on  Dec.  15, 
reached  a  total  of  17,883,  which  was 
27.7  per  cent  of  the  total  number  on 
all  lines.  This  represents  a  decrease 
of  126  compared  with  the  number  in 
need  of  repair  on  Dec.  1,  at  which  time 
there  were  18,009  or  27.9  per  cent. 

Highway  Costs  in  Canada 

The  average  cost  per  mile  for  high- 
way construction  in  the  Province  of 
Quebec,  Canada,  was  $10,854  in  1922, 
according  to  statistics  issued  by  the 
Minister  of  Roads,  Dec.  22,  1922.  The 
average  co.st  in  New  Brunswick  and 
Nova  Scotia  was  $11,800  per  mile.  The 
Province  of  Ontario  paid  on  an  aver- 
age of  $23,700  per  mile  for  good  roads, 
during  the  year.  In  one  instance, 
thirtv-scvcn  miles  of  highway  between 
Toronto  and  Ottawa  rost  $2,400,000. 
The  Minister  .states  that  at  present 
Quebec  possesses  800  miles  of  roads 
and  that  by  the  end  of  1923,  2,208  miles 
will  have  been  completed.  Cost  of 
maintainancc  on  these  roads  will  aver- 
age about  $300  per  mile. 


U.  S.  Court  Defines  Lawful 
Trade  Associations 

Consent  Decree  in  Gypsum  Case  Lists 

Lawful  Activities  and  Forbids 

Specific  Violations 

In  his  decree  dissolving  the  Gypsum 
Industries  Association,  Judge  John  C. 
Knox  of  the  United  States  District 
Court  at  New  York  has  set  forth  the 
lawrful  and  unlav^rful  activities  of  trade 
associations  under  the  Sherman  anti- 
trust law. 

Judge  Knox  considers  it  legitimate 
for  trade  associations  (a)  to  promote 
the  use  of  the  products  of  their  indus- 
tries by  legitimate  and  lawful  means 
including  research,  publicity,  and  sim- 
ilar activities,  (b)  to  deal  with  engineer- 
ing and  trade  problems  pertinent  to 
their  industries  for  the  purpose  of  ad- 
vancing the  use  of  their  products,  (c)  to 
promote  educational  work  pertinent  to 
the  industry  through  fellowships  in 
schools  and  colleges  for  research,  ex- 
perimental and  research  work  in  insti- 
tutions of  learning,  scientific  bureaus 
and  societies,  and  to  provide  for  lectures 
and  papers  on  subjects  pertaining  to  the 
industry,  (d)  to  maintain  a  bureau  to 
furnish  traffic  information  upon  specific 
request  in  each  case  from  published 
freight  tariffs  lawfully  issued  by  car- 
riers and  to  assist  the  industry  in  trans- 
portation questions  before  federal  and 
state  commissions  and  other  bodies 
dealing  with  questions  of  transportation 
and  with  common  carriers,  (e)  to  deal 
with  improved  methods  of  plant  and 
mine  operation  including  sanitation, 
safety,  accident  prevention,  labor,  plant 
and  mine  development,  housing  condi- 
tions, insurance  and  methods  of  ac- 
counting, and  (f)  to  maintain  a  credit 
buieau  for  the  sole  purpose  of  furnish- 
ing credit  information. 

In  Violation  of  the  Law 
The  following  activities  are  declared 
to  be  in  violation  of  the  law:  (a)  Agree- 
ment to  fix  prices  to  be  charged  for 
products,  (b)  performance  by  agree- 
ment of  any  act  which  would  result  in 
maintenance  of  uniform  prices,  (c) 
agreement  to  advance  or  decrease  prices 
for  products,  (d)  agreement  to  advise 
or  communicate  with  one  another  as  to 
proposed  advances  or  decreases  in  prices 
or  agreement  to  circulate  among  them- 
selves in  any  way  information  concern- 
ing or  relating  to  proposed  advances  or 
decreases  or  to  the  prices  chai'ged  or 
to  be  charged,  (e)  performance  by 
agreement  of  acts  that  will  result  in 
advising  or  communicating  with  one 
another  as  to  proposed  advances  or  de- 
creases in  prices,  (f)  agreement  to 
restrict  or  control  production  or  per- 
formance through  agreement  of  any  act 
that  will  restrict  or  control  production 
such  as  the  withdrawal  of  salesmen 
from  a  certain  territory  over  stipulated 
periods,  (g)  agreement  as  to  territory 
in  which  any  or  all  producers  may  sell 
or  otherwise  dispose  of  their  products, 
()\)  agreement  to  effect  discrimination 
whether  in  prices  or  otherwise  in  favor 
of  or  against  purchasers  of  products 
because  such  purchaser  is  a  mall-order 
house,  purchasing  agency,  co-operative 
buying  association  or  so-called  dealer 
or  for  any  other  reason,  or  performance 
by  agreement  of  any  act  to  cfTect  such 
discrimination  except  that  each  pro- 
ducer may  independently  of  other  pro- 
ducers select  his  own  customers  and  <lis- 
posc  of  his  own  products  on  such  terms 


as  he  may  choose,  (i)  agreement  to  use 
a  published  credit  list  and  credit  in- 
formation to  blacklist  an  undesirable 
purchaser  or  for  the  purpose  of  putting 
the  name  of  the  purchaser  on  such  list 
with  the  intent  of  the  manufacturer 
who  submits  the  name  reserving  the 
purchaser's  business  for  himself,  (j) 
agreement  to  fix  terms,  differentials, 
discounts  or  prices  to  be  followed  by 
dealer,  jobber  or  other  middleman  upon 
his  I'esale  or  the  uniform  discounts 
which  should  be  subtracted  by  each 
manufacturer  as  an  inducement  for  cash 
payment,  (k)  agreement  to  follow  any 
price  list  published  by  themselves  or 
by  any  newspaper,  trade  paper  or 
periodical  as  a  fixed  price,  (1)  agree- 
ment to  enforce  any  arbitrary  freight 
rates  in  excess  of  those  lawfully  made, 
(m)  agreement  that  certain  individual 
manufacturers  engage  in  the  manufac- 
ture of  a  certain  product  of  a  definite 
composition  and  that  other  manufac- 
turers desist  from  manufacturing  a  sim- 
ilar product,  and  (n)  assisting  others 
to  do  any  or  all  of  the  matters  here 
enjoined. 

The  decree  further  states  that  noth- 
ing contained  in  it  shall  be  construed  to 
restrain  or  interfere  with  the  action  of 
any  manufacturer  with  respect  to  his 
oviTi  business  pi'operties  or  affairs,  or 
from  furnishing  necessary  information 
to  his  own  customers  in  connection  with 
bona  fide  sales  of  such  products,  or 
from  doing  individually  any  of  the  acts 
described  done  in  good  faith  to  meet 
competition  when  this  action  or  the 
furnishing  of  this  information  is  not 
performed  in  concert  as  the  result  of 
agreement    among    manufacturers. 


Public  Roads  Bureau  Urges 
Highway  Development 

Curtailing  of  Transportation   Service 

More  Costly   Than   Building   and 

Maintaining  of  Roads 

Thomas  H.  MacDonald.  chief  of  the. 
United  States  Bureau  of  Public  Roads, 
in  a  reeeiit  address  on  the  functioning 
of  federal-aid  in  the  development  of 
highway  traiisportatio7i,  before  the 
eighth  annual  convention  of  the  Amer- 
ican Association  of  State  Highway 
Officials,  stated  the  folloiving : 

It  is  about  time  that  we  recognize 
in  this  country  the  fact  that  the  develop- 
ment of  adequate  highways  is  not  a 
problem  for  the  farmer,  nor  is  it  a 
problem  alone  for  the  city  man.  It  is 
one  of  the  fundamental  transportation 
problems  in  every  locality,  and  the  use 
of  the  roads  in  every  locality  will  re- 
flect the  life  and  activities  of  the  people 
in  the  locality.  This  is  demonstrated 
beyond  dispute  by  the  traffic  census 
which  we  are  now  carrying  forward. 
Despite  any  conditions  political  or  other- 
wise, highway  improvement  in  this 
country  must  go  forward  on  an  in- 
ci-eased  scale  because  it  will  cost  more 
to  do  without  the  transportation  service 
which  can  be  supplied  through  the  build- 
ing of  highways  than  it  will  cost  to 
build  and   maintain   them. 

Here  is  an  example  taken  from  an 
industrial  section.  The  recent  traffic 
counts  in  Connecticut  and  Massachu- 
setts, taken  in  October  which  is  an  aver- 
age traffic  month,  give  an  average  for 
each  of  four  stations  of  1,140  tons  of 
commodities  per  day  of  nine  hours. 
Adding  one-third  as  a  very  conservative 
estimate  for  the  full  day.  we  have  1,520 
gross  tons  daily  commodity  movement. 
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The  agricultural  tonnage  is  not  large, 
neither  is  that  of  a  number  of  the  other 
activities,  but  the  manufacturing  ton- 
nage is  the  big  and  important  item. 
The  section  is  devoted  largely  to  manu- 
facturing, and  we  find  reflected  the  life 
and  activities  of  the  section  in  the  high- 
way commodity  movements.  Seventy- 
three  per  cent  of  the  commodity 
movement  consists  of  the  products  of 
manufacture,  the  balance  being  divided 
between  the  products  of  agriculture, 
mines  and  forests.  From  figures  which 
have  been  published  by  the  Iowa  Ex- 
periment Station,  assuming  gasoline  to 
cost  24c.  per  gal.,  the  cost  of  the  fuel 
alone  for  moving  this  tonnage  per  mile 
per  day  would  be  $26.44  over  an  ordi- 
nary dirt  road,  assuming  the  impossible, 
that  such  traffic  could  be  carried  over  a 
dirt  road.     The  cost  of  fuel  for  moving 


the  same  tonnage  over  a  paved  road 
would  be  $11.70,  a  difference  of  $14.74 
per  day.  On  the  basis  of  300  days  per 
year  the  actual  saving  in  fuel  alone 
moving  this  tonnage,  which  comes  from 
the  actual  weighing  of  the  actual  move- 
ments, would  be  $4,022.  The  paved 
highway  costs  approximately  $40,000. 
The  average  interest  at  5  per  cent  would 
be  $1,000,  which,  deducted  from  the 
actual  saving  on  fuel,  would  leave  a 
balance  which  would  retire  the  cost  of 
the  road  in  about  eleven  years.  The 
maintenance  costs  are  not  figured  in 
either  case,  but  a  greater  maintenance 
charge  could  be  deducted  than  the  roads 
are  actually  costing,  and  still  the  bal- 
ance of  the  saving  would  be  sufficient  to 
retire  the  cost  within  what  we  believe 
to  be  a  reasonable  period  for  the  service 
of  the  road  without  extensive  repairs. 


Business  Briefs 

Bank  debits  for  the  week  ending 
Jan.  3  totaled  $11,223,963,000,  the  high- 
est since  the  Federal  Reserve  Board 
started  to  collect  these  figures  (August, 
1918).  The  week's  business  was  49  per 
cent  heavier  than  that  of  the  preceding 
week.  The  increase  in  New  York  was 
65  per  cent,  in  Cleveland  90,  Cinc'nnati 
72,  St.  Louis  63.  The  chief  reason  for 
the  great  volume  is  end-of-year  settle- 
ments. 

Call  money  rate  advanced  to  4i@5, 
from  4  per  cent.  Rise  due  to  deficit  in 
actual  reserves  of  Clearing  House 
banks  and  to  Government  withdrawal  of 
$52,000,000,  effective  Jan.  9. 

Time  loans,  41(2)44  per  cent  for  60@ 
90  days  or  six  months;  market  dull. 


Weekly  Construction  Market 

THIS      limited     price      list      is      published  Moreover,   only  the  chief  cities  are  quoted,  complete    quotations     for    all    construction 

weekly    tor    the    purpose    of    giving    our-  Valuable    suggestions    on    costs    of    work  materials    and     for    the     important    cities, 

rent    prices    on    the    principal    construction  can    be   had   by   noting   actual    biddings   as  The    Ia.«t    complete    list    will    be    found    In 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section,  the    issue     of    January     4 ;     the     next,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  February  1. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas      Chicago  apoiis         Denver     Francisco     Seattle    Montreal 

Structural  shapes,  100  lb S3. 14  S3. 9?       $4.40  S3.02J  ?3.15  83.85           ?3.25     —553.70  23.50 

Structural  rivets,  100  lb 3.85  4.60         5.25  3. 75  4.00  4. SO            4.75           4.2S  6.00 

Reinforcing  bars,  i  in.  up,  100 lb 3.04  3.85         3  IS  2.92J  3.05  3.62*           3.35       —3.70  3.25 

Steel   pipe,   black,   2^   to  6   in.   lap, 

discount 54%  52.50%     45%  S9J%  57-5%  41%    39.2@51.8%    40%  -22.50 

Cast-iron  pipe,  6  in.  and  over,  ton -f55.20  -f48.32  -f57.50  -)-53.67  -(-56.66  -f66.11       -<-55.50     -f5S.50  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60(31,2.70  2.54  2.25  2.05  2.29  2.85  2.71  2.90  2.88 

Gravel,  §  in.,  cu.yd 2.00  1.75  2.25  2.25  1.75  1.90  2.15  1.00  1.50 

Sand.cu.yd 1.00  1.32  1.871  2.25  1.00  1. 00  1.50  1.00  1.25 

Crushed  stone,  J  in.,  cu.yd 1.75  2.00  1.65  2.25  2.25  3.50  .2.15  3.00  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 59.00  36.00  -t-50. 00        52.00        +42.75       -f50.50  35.00     -f25.00      90.00 

Lime,  finishing,  hvdrated,  ton 16. 80@   17.10     23.00       22.50         18.00  25.50  24.00  22.00         24.00       21.00 

Lime  common,  lump,  per  bbl 2.75@3.13|        1.85         2.50  1.40  1.40  2.70  1.75  2.80       11.00 

Commonbrick,  delivered,  1,000...  23  50  10. CO       10.90         11.00  18^19  12.00  15.50         14.00       16.00 

Hollow     building     tile,     4x12x12, 

perblock.... Not  used  .0859        .115  +.0836  .065  .11  .115 

Hollow    partition    tde     4x12x12, 

perblock 1230  .0859        .11?  .0674  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal —.90  —.95      +1.09  .98  1.01  +113  1.04  .86         1.02 

Common  Labor: 

Commonlabor,  union,  hour 60  .35      .30®. 50       50@.55  .56}      .50@.60      

Commonlabor,  non-union,  hour....         45@.6n  .30     .30®. 50  .  72i        .3r@.50        .35@.SO  .50  .30 

Explanation  of  Prices — Prices  are  to  con-  ment    on    cars.      Gravel    and    crushed   stone  minal.     Common  lump  lime  per  180-lb.  net. 

tractors   in   carload   lots  unless  other  quan-  quoted    at    pit.      We    quote    on    brown    lime  Lumber   prices   are   to   dealers   in    >-ards   at 

ties    are    specified.      Increases    or    decreases  per    ISO-lb.    net;     white    is    $1.55    for   Kelly  San  Francisco,  for  No.  1  fir  common, 

from   previous   quotations   are    indicated    by  Island  and   $1.45  for  Sheboygan.     Common  Seattle  onote^  on  r)nnirla«  fir    rrtelivfred^ 

+     or    -    signs.      For    steel    pipe,    the    pre-  laljor  not  organized.  in^TtttT  „f^^,^r,t      V  .™^^fi^^=S5^„„   i„Tf  tli 

vailing    discount    from    list    price    is    given:  Denver    quotes    on     fir    instead     of    pine,  fgll^^ft  '  HollowTmid"ng  tHe^  dXer^ed 

45-5%    means  a   discount   of    45    and    5    per  Cement    "on    tracks";    gravel    and    sand    at  Hvdrated    lime     n   pacer  sSfks       sln^^ 

cent.     Charge  is  15c.  per  100  \h.  for  cutting  pit;   stone  on  cars;   lime,   brick,  hollow  tile  "^vei  at  h   nter«               sacks,     band   and 

reinforced   steel   into    2-ft    lengths   or   over,  and   lumber  on  job.     Tile  price  is  at  ware-  o"'*'"  '»'■  ""'■•^eis. 

New  York  quotations  delivered,  except  house.  Linseed  oil,  delivered,  in  wooden  Montreal  quotes  on  Douglas  fir  instead  of 
sand,  gravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  pine.  Sand,  stone,  gravel  and  lump  lime 
dock;  common  lump  lime,  in  280-lb,  bbl.  Atlanta  quotes  sand,  stone  and  gravel  Per  ton.  Cement,  lime  and  tile  are  de- 
net,  and  hydrated  lime  f.o.b.  cars ;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  livered ;  sand,  gravel  and  stone  on  sid- 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.  net.  ing ;  brick  f.o.b.  plant;  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate,  Sljc.  ;  Dallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
pick  and  shovel  men,  60c.  per  hr.  cement,    cast-iron    pipe    and    crushed    stone  price   is  in   Canadian   funds    (the  Canadian 

ChlcnBn    quotes    hydrated    lime    in    50-lb.  f.o.b.   cars,    other  materials   delivered.  dollar  stands  at  99.47).    Bag  charge  is  80c. 

bags;    common    lump    lime    per    180-lb.    net.  San    Francisco    quotes    on    Heath   tile.    5J  per    bbl.       Discount     ef     10c.    per    bbl.     tor 

Lumber  delivered  on  job.  x    8    x    11  J.      Prices    are    all    f.o.b.    ware-  payment     within     20     days    from    date    of 

Minneapolis  quotes  on  fir  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price  .■shipment.     Steel  pipe  per  100  ft.  net;  25-in., 

Brick,  sand   and   hollow  tile  delivered.      Ce-  plus    freight    to   railway    depot    at    any    ter-  $22.50  ;    6-in.,   $1.08. 


Average  advance  of  $2  per  ton  in 
east-iron  pipe  quotations  throughout  the 
country,  following  rise  in  pig  iron, 
scrap  and  coke  prices.  Steel  prices  also 
tending  upward.  Structural  shapes  and 
reinforcing  bars  firm  at  $2  per  100  lb., 
Pittsburgh.  No  price  shading  in  bars; 
mills  sold  up  for  first  quarter  delivery. 
Tendency  to  shade  quotations  in  struc- 


Changes  Since  Last  Week 

turals.  disappeared  from  market.  Mills 
filled  up  on  orders  for  shapes;  deferred 
deliveries  on  new  business.  Big  ton- 
nage buyers  purchasing  for  first  half 
requirements,  indicating  belief  that 
market  will  go  no  lower. 

Pine  lumber  advanced  $2  in  Dallas; 
Douglas  fir,  $2  in  Minneapolis  and  $1..50 
per  M.  ft.  b.m.  in  Seattle.     Sharp  rise 


in  fir  timbers  also  reported  in  Denver, 
due  to  car  shortage  arid  curtailment  of 
operations. 

Raw  linseed  oil  in  5-bbl  lots,  quoted 
at  90c.  as  against  93c.  per  gal.,  f.o.b., 
New  York.  Prices  advanced  2c.  in  Dal- 
las, however,  and  5c.  per  gal.  in  Denver, 
during  week.  Market  generally  weaker 
with  tendency  to  shade  prices. 
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Indicting  A  Whole  Industry 


FOR  the  last  two  months  the  Department  of  Justice 
at  Washington,  with  a  keen  sense  of  publicity,  has 
been  unfolding  bit  by  bit  its  campaign  against  the 
conduct  of  the  construction  operations  of  the  war. 
Public  opinion  is  divided  in  its  judgment  of  this  cam- 
paign; to  some  it  is  merely  partisan  politics,  the 
continuation  of  the  congressional  investigations  to 
discredit  the  Wilson  administration;  others  regard 
it  as  a  proper  showing  up  of  profiteering  which,  through 
a  popular  misconception  of  the  cost-plus  contract  and 
its  consequences,  is  commonly  thought  to  have  been 
greatest  in  construction.  The  political  strategy  here 
exhibited  may  be  only  of  academic  interest  to  engineers 
and  contractors,  as  such,  but  the  direct  charges  of 
negligence,  corruption  and  even  treason  against  indi- 
.vidual  engineers  and  contractors  implicate  the  whole 
construction  industry  and  that  industry  cannot  afford 
to  shift  the  burden  onto  the  shoulders  of  the  men 
directly  accused  of  misdoing. 

Up  to  date  the  Attorney  General's  charges  are  in 
two  parts;  first,  a  series  of  suits  to  recover  from  the 
contractors  on  certain  of  the  national  cantonments  sums 
totaling  over  $50,000,000  alleged  to  have  been  paid  out 
by  the  government  in  excess  of  the  fair  and  reasonable 
cost  of  those  camps,  due  to  the  "fraud  and  deceit  prac- 
ticed" by  the  contractors,  and  second,  a  criminal  indict- 
ment against  seven  men  associated  with  the  Emergency 
Construction  Committee  of  the  Council  of  National 
Defense  for  conspiracy  to  control  the  construction 
program  of  the  war  to  their  own  benefit  and  the  benefit 
of  their  friends,  cli-ents  and  prospective  clients,  thereby 
obstructing  the  war  and  defrauding  the  government — 
which  comes  about  as  near  treason  as  any  one  not  a 
lawyer  would  care  to  define  it. 

Obviously  it  is  impossible  here  to  specify  all  of  the 
charges  of  the  suits  and  of  the  indictments  or  to 
defend  the  accused  by  set  phrase;  that  is  their  obliga- 
tion when  the  cases  come  to  trial.  But  it  is  possible 
briefly  to  reconstruct  the  scene  of  the  operations  which 
are  denounced,  to  point  out  the  controlling  elements 
in  the  situation  as  it  was  in  1917  and  to  indicate  the 
interest  of  the  whole  construction  industry  in  the  events 
which  then  occurred. 

When  war  was  declared  on  April  6,  1917,  this  country 
was  not  prepared;  that  is  a  matter  of  history.  And  in 
no  way  was  it  less  prepared  than  in  a  definite  policy 
as  to  the  numbers  of  and  means  of  raising  an  army. 
It  wa.s  not  until  six  weeks  later  that  the  national  army 
by  conscription  was  decided  upon  and  not  until  well 
into  June  that  it  was  appreciated  that,  by  September, 
sixteen  camps  to  house  nearly  a  million  men  would  have 
to  be  built.  Here  was  a  construction  job  unprece- 
dented in  magnitude  and  far  beyond  the  capabilities  of. 
the  regular  army  as  then  constituted. 

Those  who  were  in  Wa.shington  at  the  time  know 
what  happened.     The  confusion  in  designing  the  ramps 


and  in  devising  contracts  to  build  them  became  worse 
confounded.  The  Quartermaster  Department — fhe 
existing  agency  for  domestic  camp  construction — had 
certain  designs  evolved  from  the  late  Mexican  cam- 
paign ;  these  were  changed  overnight  by  advice  of  the 
allied  military  commissions  then  arriving  in  Washing- 
ton and  again  the  next  night  by  advice  of  the  Medical 
Corps.  Three  I'egular  quartermaster  officers  were 
struggling  with  a  construction  problem  of  staggering 
proportions.  The  Corps  of  Engineers,  already  occupied 
with  the  stupendous  job  of  preparing  for  the  engineer- 
ing conduct  of  the  war  in  France,  was  seeking  control 
of  the  camp  construction,  or  if  not  seeking  such  control 
was  a  receptive  candidate.  And  meanwhile  no  prog- 
ress was  being  made  toward  building  the  camps. 

At  this  juncture  the  Council  of  National  Defense 
began  to  function.  An  extra-departmental  body,  legal- 
ized but  of  vaguely  specified  powers,  it  had  attached 
to  it  a  number  of  civilian  advisors,  among  whom  was 
a  committee  of  engineers,  architects  and  contractors, 
all  experienced  in  large  construction.  This  committee 
became  associated  with  the  General  Staff  in  an  advisory 
capacity,  and  from  that  association  the  so-called  civilian 
control  was  born.  It  resulted  in  a  civilian  recruited 
Cantonment  Division,  a  part  of  the  army  reporting  di- 
rectly to  the  Secretary  of  Wfr,  and  the  Emergency  Con- 
struction Committee  whose  members  are  now  being 
accused.  All  this,  of  course,  was  done  by  order  of  the 
Secretary  of  War. 

It  was  immediately  apparent  that  no  existing  form 
of  army  contract  could  be  applied  to  this  emergency 
work.  There  are  those  now,  five  years  after  the  event, 
who  claim  this  not  to  be  a  fact  but  they  forget  or 
ignore  the  conditions.  No  plans  existed  for  these  cities 
—to  house  40,000  men  each — on  which  a  contractor 
could  bid  nor  would  any  reputable  contractor  have 
gambled  on  his  ability  to  guess  at  unit  prices  through 
a  period  when  labor  and  material  were  being  driven 
daily  upward  by  the  scarcity  demand.  Force  account 
construction  meant  building  up  from  the  bottom  a 
whole  contracting  organization,  time  for  which  did 
not  exist,  and  probably  aLso  conscription  of  labor,  which 
was  a  national  policy  the  President  evidently  did  not 
want  to  consider.  The  only  way  out  seemed  to  be  some 
form  of  fee  or  percentage  payment  to  selected  con- 
tractors who  were  competent  and  prepared  with 
organizations  to  push  through  so  giganti-  a  task.  The 
formulation  of  such  a  contract  was  assumed,  with  the 
apparent  acquiescence  of  the  War  Department,  by  the 
Council  of  National  Defense.  Its  competent  construc- 
tion committee  devised  the  .so-called  "coat  plus  limited 
fee"  contract  as  fhe  only  way  to  get  the  camps  built 
and  the  War  Department  approved  it.  at  the  same 
time  imposing  on  the  committee  the  duty  of  selecting 
the  contractors  to  do  the  work,  also  subject  to  the 
approval  of  the  depart menf. 
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This  was  unprecedented  procedure,  but  the  war  itself 
was  unprecedented  and  to  those  who  were  trying  to 
conduct  it  observance  of  precedent  pointed  only  toward 
one  thing — an  enemy  victory.  P^or  it  must  be  remem- 
bered that  even  as  these  preparations  were  being  made 
Ambassador  Page  was  writing  confidentially  from  Lon- 
don that  in  all  probability  the  Allies  had  lost  the  war 
and  the  future  was  in  our  hands.  Troops  had  to  be 
housed  by  September.  

In  the  procedure  thus  briefly  outlined  lies  the  source 
of  the  criminal  indictments.  The  men  who  made  up 
this  committee,  together  with  Benedict  Crowell,  then 
assistant  secretary  of  war  in  charge  of  construction, 
are  charged  not  only  with  urging  the  semi-civilian 
control  of  the  war  construction  but  of  deliberately  con- 
ceiving the  scheme  of  getting  control  and  putting  it 
through  to  their  own  benefit  and  to  the  loss  of  the 
government.  In  other  words,  according  to  the  charges, 
in  two  weeks  in  May  a  group  of  men,  not  before  asso- 
ciated together,  not  only  combined  to  perform  these 
illegal  acts  but  managed  to  make  dupes  of  the  General 
Staff  of  the  Army  and  the  Secretary  of  War. 

It  is  inconceivable,  however,  that  now  even  the  most 
bureaucratic  or  politically  minded  ofiicial  could  urge 
the  criminal  prosecution  of  those  responsible  for  this 
procedure  merely  because  it  broke  precedent.  The 
charges  are  that  it  also  resulted  in  terrific  and  un- 
necessary waste  and  delay  and  undue  profit  to  some 
individuals.  And  hei-e  is  where  the  recovery  suits 
come  in.  One  difficulty  in  considering  this  immediately 
arises,  that  of  defining  "undue"  and  "unnecessary." 
There  is  no  standard  by  which  Ihe  proper  limits  of 
waste,  delay  and  profit  can  be  measured.  There  is, 
moreover,  no  way  of  telling  whether  any  humanly 
possible  system  would  have  resulted  in  lower  costs 
or  less  waste,  though  the  experience  of  many  years  of 
construction  makes  it  virtually  certain  that  no  sys- 
tem could  have  procured  the  finished  camps  sooner. 
The  construction  of  those  camps  was  the  outstanding 
achievement  of  the  war  so  far  as  speed  was  concerned 
and  in  the  summer  of  1917  speed  was  king. 

Excessive  contractor  profits  are  charged,  but  these 
charges  are  for  the  most  part  generalities.  The  at- 
mosphere of  both  complaints  and  indictment  exudes 
profiteering;  the  text  itself  rarely  specifies.  The  fact 
is  that  the  cost  plus  limited  fee  contract  limited  profits 
on  large  scale  work  more  than  did.  any  other  rontrart 
made  in  the  war.  It  was  a  cost-plus  contract  with  a 
deci'easing  scale  and  a  fixed  maximum  profit  of  .^250,- 
000,  which  made  the  contractors'  fees  on  the  canton- 
ments fall  below  21  per  cent  gross  and  much  lower 
when  taxes  were  deducted.  There  are  charges  of  other 
profits,  from  .salaries,  subcontracts,  equipment  rental. 
etc.,  but  added  altogether  it  is  certain  that  in  actual 
money  received  the  contractor  would  make  much  more 
on  a  lump  sum  contract  of  similar  size  in  normal  times. 
And  yet  these  same  contractors  are  being  sued  for  from 
.$4,000,000  to  $6,000,000,  as  much  in  some  cases  as  the 
total  value  of  their  contract. 

Wastes  beyond  all  necessity  are  charged.  These 
range  all  the  way  from  deliberate  destruction  of  mate- 
rial to  encouragement  of  labor  .soldiering.  Waste  there 
was;  it  would  be  silly  to  deny  it.  It  was  tremendous, 
outrageous,  universal.  But  war  never  is  economical  and 
this  was  war,  just  as  much  on  the  scrub  flats  of  Long 
Island  as  in  the  forest  of  Argonne.  Specific  cases  by 
the  hundreds  could  be  pointed  out  where  a  waste 
could  have  been  avoided.     Any  one  who  could,  at  the 


time,  have  devised  some  system  whereby  the  accumula- 
tion of  those  wa.stes  could  be  avoided  would  have  been 
the  superman  looked  for  in  vain.  Waste  at  such  a 
time  is  a  defect  of  human  nature.  Lump  sum  bids, 
could  they  have  been  obtained,  would  have  saved  much 
of  the  waste,  but  the  camps  wovld.  never  have  been 
built. 

Favoritism  is  charged.  There  were  only  a  limited 
number  of  contractors  in  the  country  capable  of  under- 
taking the  work.  Mo.st  of  them  were  awarded  con- 
tracts. All  of  them  had  friends  somewhei-e  among  the 
groups  responsible  for  the  awards.  The  way  to  have 
avoided  that  would  have  been  to  put  some  ice-cream 
manufacturer  from  Honolulu  in  charge  of  construction. 
He  would  not  have  had  friends  in  the  construction 
industry. 

The  system  which  grew  out  of  the  confusion  of  those 
early  days  was  not  ideal.  So  few  things  in  this  world 
are.  But  it  was  a  real  attempt  to  solve  a  problem 
which  had  to  be  solved  immediately.  In  looking  back 
from  these  calm_er  days  there  appear  many  faults  but 
they  are  the  kind  one  sees  from  the  light  of  hindsight. 
Even  the  much  abused  cost-plus  contract,  to  which  are 
justly  laid  many  of  the  evils  of  waste  and  high  cost, 
has  rarely  heen  competently  criticized  for  the  em'er- 
(jency  that  then  existed.  Publicly  it  has  been  defended 
by  some  of  the  leading  men  in  the  profession  and  this 
very  defen.se  has  led  to  one  of  the  most  outrageous 
attacks  in  the  indictment.  One  clause  of  the  indictment 
reads : 

At  Washington.  D.  C.  in  aid  of  inducing  and  procuring  tlip 
continuance  of  the  system  of  cost-plus  contracts  awarded  with- 
out competitive  bidding,  said  defendant  Starrett  about  March  12. 
131S.  named  and  procurer!  to  be  appointed  by  defendant  Crowell 
a.s  acting  secretary  of  war.  a  committee,  of  which  committee  cer- 
tain members  were  interested  in  such'  contracts  and  systems. 
ostensibly  to  investigate  and  report  upon  the  merits  of  said  plan 
or  system,  which  committee  assembled  on  March  14.  1918.  and 
reported  on  March  15.  1918,  by  adopting  substantially  as  their 
report  extended  written  statements  and  arguments  made  to  ttiem 
by  said  defendant  Starrett  and  one  Ricliard  C.  Marshall.  Jr  . 
tlien  at  the  head  of  the  Construction  Division  of  the  army,  to 
which  report,  as  though  it  were  a  repOTt  of  a  thorough  and  im- 
partial investigation,  wide  publicity  was  given. 

Who  were  the  men  who  thus  connived  at  perpetuation 
of  this  treasonable  contract? 

The  presidents  of  three  national  engineering  socie- 
ties— Arthur  N.  Talbot  of  the  civila,  Charles  T.  Main 
of  the  mechanicals  and  E.  W.  Rice  of  the  electricals,  and 
president  .lohn .  Lawrence  Mauran  of  the  American 
Institute  of  Architects,  president  F.  L.  Cranford  of  the 
General  Contractors  Association  of  New  "York,  president 
R.  G.  Rhett  of  the  Chamber  of  Commerce  of  the  United 
States,  John  R.  Alpine  of  the  American  Federation  of 
Labor  and  O.scar  A.  Reum  of  the  Building  Construction 
Employers  Association.  Later  Francis  Blossom,  of 
Sanderson  &  Porter,  C.  A.  Morse,  chief  engineer  of 
the  Rock  Island,  and  W.  S.  Davies,  then  president  of 
the  accountants  national  society,  formed  another  com- 
mittee which  paid  similartestimon.v  to  the  applicability 
of  the  contract  for  the  emergency,  and  is  likewise 
attacked  in  the  indictment. 

Are  these  men  who  would  defraud  the  government? 

As  to  the  charges  of  personal  corruption  alleged  in 
the  indictment,  the.v  remain  to  be  proved.  We  are 
asked  to  believe  that  the  men  accused  after  a  lifetime 
of  honest  and  fair  dealing  turned  thieves  at  a  time 
when  menace  of  national  disaster  aroused  even  in  the 
meanest  the  highest  of  motives  and  purpose.  Violation 
of  statutes  are  cited  in  the  indictment  but  as  alleged 
they  are  mere  technicalities  carrying  no  conviction  to 
any  but  the  inquisitorial  mind.  Possibly  these  men  are 
guiltv'  of  some  infraction  of  rule  or  law  but  they  are  not 
of  the  breed  of  which  criminal  profiteers  are  made. 
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WE  HAVE  thus  violated  the  usual  rule  not  to  discuss 
cases  before  the  courts  because  we  believe  that 
these  suits  and  indictments  have  implications  far  beyond 
the  personal  affair  of  those  concerned.  They  affect  the 
whole  construction  industry.  The  men  accused  are 
among  the  most  prominent  in  that  industry.  Those 
unnamed  who  must  have  participated  in  the  alleged 
benefits  had  those  benefits  accrued  are  equally  promi- 
nent and  more  numerous.  The  large  body  of  repre- 
sentative engineers  who  made  up  the  Construction 
Division  are  at  best  made  out  to  be  the  simple  dupes 
of  these  arch  criminals  who  sway  cabinet  officers  and 
control  general  staffs.  And  lastly  the  consulting  com- 
mittees condemned  as  accomplices  after  the  fact  were 
some  of  them  the  accredited  representatives  of  the  pro- 
fessional societies  and  all  of  them  the  most  respected 
of  our  associates.  It  is  a  monstrous  charge  of  iniquity 
that  has  been  made  against  the  best  men  in  the  engi- 
neering and  architectural  professions  and  in  the  indus- 


try. But  the  indicted  men,  and  even  those  not  indicted 
but  maligned,  are  caught  in  the  meshes  of  the  law, 
so  far  embodied  in  a  few  officials  in  Washington.  There 
is  no  redress  save  in  the  courts  and  the  courts  are 
notoriously  slow.  Meanwhile,  they  are  branded  before 
the  country  according  to  the  respective  indictments  as 
wasters  and  incompetents  or  as  criminals.  Their 
eventual  clearing  can  never  redress  the  damage  that 
will  have  been  done.  The  least  that  can  be  demanded, 
if  there  be  sense  of  justice  in  the  department  of  that 
name,  is  to  bring  these  cases  to  early  trial — particularly 
in  view  of  the  widespread  belief  that  the  indictments 
are  for  political  effect  and  that  there  is  no  intention 
of  bringing  them  before  the  courts. 

More  than  a  century  ago  Burke  said  he  knew  of  no 
way  of  bringing  an  indictment  against  a  whole  country. 
The  Attorney  General  of  the  United  States  is  better 
informed;  he  has  found  a  way  to  indict  a  whole 
industry. 


An  Engineering  Ambassador 

AT  THE  dinner  last  week  of  the  American  Engineer- 
.  ing  Council  some  four  score  American  engineers  had 
the  unique  pleasure  of  listening  to  the  first  speech  ever 
delivered  by  a  foreign  ambassador  who  is  by  profession 
an  engineer.  Prince  Caetani,  the  diplomatic  represen- 
tative of  the  new  Fascisti  government  in  Italy,  belied 
neither  his  training  nor  his  present  calling  in  his  clear 
expression  of  the  place  the  engineer  plays  or  should 
play  in  international  comity.  The  expedition  now  mov- 
ing across  the  Franco-German  border  into  the  indus- 
trial heart  of  Germany  is  a  plain  token  of  what  engi- 
neering means  in  the  relations  of  nations.  Is  there  any 
doubt  that  those  relations  would  be  better  understood 
if  discussed  from  the  engineering  viewpoint  by  engi- 
neers who  in  spite  of  difference  of  tongue  talk  the  same 
language?  That  is  the  lesson  the  Italian  ambassador 
sought  to  teach  in  his  maiden  speech.  May  he  be  but 
the  first  of  a  long  line. 

Defining  Activated  Sludge  Anew 

TWO  schools  have  risen  championing  two  principal 
theories  as  to  the  how  and  why  of  activated-sludge 
action.  One  holds  that  biological  or  living  organisms 
do  the  work  while  the  other  claims  much  for  chemistry 
and  physics,  mainly  through  colloids.  Dr.  Buswell,  on 
p.  119,  from  comparatively  simple  tests  togethei-  with 
the  reasoning  from  previous  investigations  propounds 
a  new  statement  which  in  a  way  is  a  combination  of  the 
biological  and  colloidal  theories.  Much  as  garbage  dis- 
posal is  handled  by  feeding  to  hogs  so  the  organisms — 
no  one  variety — ingest,  digest  and  assimilate  organic 
matter  in  sewage  into  the  living  material  of  the  "syn- 
thetic gelatinous  matrix"  in  which  bacteria  are  im- 
bedded and  on  which  larger  forms  of  life  crawl  and 
feed.  The  organisms  use  chemistry  in  the  digestive 
process  and  perhaps  in  the  ingestive  process.  This 
synthetic  biological  attribute  of  sludge  seems  to  be 
logical.  Dr.  Buswell's  quantity  measure  of  the  surface 
by  the  Sedgwick-Rafter  biological  te.sts  long  in  use  is 
novel  but  nevertheless  affords  a  real  yardstick,  and  it 
is  yardsticks  we  need  to  evaluate  the  various  factors 
in  the  sludge  "digestion"  operation.  Knowing  how  much 
surface  will  handle  a  given  quantity  of  sewage  throws 
the  problem  into  the  realm  of  practice,  for  we  arrive 
then  at  the  conclusion  that  in  activated-sludge  tanks 


we  have  simply  taken  the  old  slate  beds  of  Dunbar  and 
passed  from  flat  fixed  planes  to  suspended  points.  As 
in  most  opei-ations  where  the  forces  of  nature  are  used, 
a  middle  ground  may  be  found  the  most  advantageous. 
In  other  words,  in.stead  of  unfixed  suspended  points 
we  may  find  it  well  worth  while  to  explore  the  possi- 
bilities of  the  second  dimension  by  utilizing  lines  on 
which  the  gelatinous  matrices  may  be  fixed  and  by 
which  the  sewage  may  pass  carrying  the  small  amount 
of  oxygen  required  for  the  life  of  organisms. 

The  Coal  Report 

THE  crux  of  the  preliminary  report  submitted  by  the 
President's  coal  commission  will  be  found  in  the 
following  sentences:  "Already  in  our  study  we  have 
come  to  see  that  underlying  these  immediate  causes  of 
scarcity  and  high  prices — labor  difficulties  and  transpor- 
tation deficiency — are  other  causes;  namely,  the  irregu- 
larity of  demand  and  the  overdevelopment  of  the  mining 
industry.  .  .  .  While  it  might  be  expected  that  in 
an  overdeveloped  indu.stry  aggressive  competition  would 
have  driven  out  mines  with  high  producing  costs  and 
forced  prices  to  the  consumer  down  to  a  minimum,  so 
many  such  complex  factors  have  operated  to  prevent 
the  free  play  of  economic  forces  that  a  very  detailed  and 
comprehensive  investigation  is  required  before  a  valid 
conclusion  can  be  reached."  Only  two  remedies  exist 
for  such  interference;  first,  a  return  to  free  competi- 
tion; second,  further  interference.  How  slim  is  the 
chance  that  the  commission  will  turn  to  the  fir.st  of  these 
may  be  inferred  from  this  paragraph  of  its  report : 

The  coinniission  believes  that  the  public  interest  in  coal 
raises  fundamental  questions  of  the  relation  of  this  industry 
to  the  nation  and  of  the  depree  to  which  private  right  must 
yield  to  public  welfare.  It  may  be  that  both  private  prop- 
erty in  an  exhaustible  resource  and  labor  in  a  public  service- 
industry  must  submit  to  certain  modificatious  of  their  pri- 
vate rights,  receiving  in  return  certain  guarantees  and 
privileges  not  accorded  to  purely  private  business  or  persons 
in  private  employ. 

The  issue  here  defined  applies  with  equal  force  to 
every  industry  in  which  the  normal  interplay  of 
economic  interests  has  been  found  to  menace  the  gen- 
eral welfare.  The  commission  is  exploring  a  fundamen- 
tal subject  and  should  its  final  conclusions  support  the 
doctrine  implied  in  this  suggestion  they  will  carry  wide- 
spread significance  for  the  essential  industries. 
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Illinois  Stadium;  a  Double-Deck  Steel-Frame  Structure 

ateel  and  Concrele  Double-Decked  Side  Stands  Hold  60,000  Persons — Steel  Trusses  Carry  Stands 
Over  Large  Halls  for  Indoor  Athletics — Drainage  of  Arena 


CONCENTRATION  OF  SPECTATORS  in  large  but 
relatively  short  graiid.stand.s  by  nicaiiH  of  a  double- 
deck  constriK'tioii.  whicli  provides  seating  accommoda- 
tions lor  60,000  persons,  is  a  special  feature  of  the 
stadium  now  being  built  for  the  University  of  Illinois 
at  Urbana,  111.  The  reason  for  this  design  is  that 
the  main  use  of  the  stadium  will  be  for  football  and  it 
was  considered  that  for  this  game  side  stands  will 
afford  a  much  better  view  than  would  be  afforded  by 
end  stands  supplementing  the  seating  capacity  of 
smaller  side  stands.  Provision  is  made,  however, 
for  additional  seating  accomodations  at  the  ends 
when  required. 

Since  this  stadium  is  to  constitute  a  memorial  to 
the  students  who  took  part  in  the  World  War  it  is 
to  have  more  than  usually  elaborate  architectural 
treatment.  Colonnades  surmounting  the  grand- 
stands are  to  be  a  prominent  feature  as  memorials, 
each  of  the  200  stone  columns  bearing  the  name  of 
a  man  who  gave  his  life  in  the  war.     The  architec- 

^  Grass  slope  &.  6 


will  be  served  by  eight  ramps  leading  from  the  great 
hall  to  the  portals. 

Steel  framing  was  adopted  for  the  main  portion  of 
the  grandstand  and  for  the  balcony;  it  will  not  be 
encased  in  concrete  but  simply  protected  by  paint,  as 
there  is  no  fire  hazard.  Reinforced  concrete  will  be 
used  for  the  decks,  floors  and  ramps  and  for  the  fram- 
ing of  the  front  third  of  the  grandstand.  The  general 
structural  design  and  steel  details  are  shown  in  Figs. 
2  and  3.     Red  brick  and  stone  trim  will  be  used  for 


Half    Plan 
FIG    J— WAR  MKMORIAL  STADIUM  FOR  UNIVERSITY    OF  ILLINOIS 


tiiral  design  provides  lofty  walls  inclosing  the  space 
beneath  the  grandstand  and  thus  gives  an  opportunity 
to  develop  the  interior  for  indoor  athletic  activities 
and  other  purpo.ses.  With  this  in  view  the  structural 
design  includes  trusses  which  carr.y-  the  decks  of  the 
grandstands  and  leave  a  wide  space  clear  of  columns. 

General  ncsi</H — In  plan  there  will  be  an  arena  6.50 x 
250  ft.,  having  a  football  field  160  ft.  wide  flanked  on 
each  side  by  a  16-ft.  safety  zone  for  players  and  a 
25-ft.  running  track,  with  4-ft.  clearance  between  the 
track  and  the  grandstand,  as  shown  in  Fig.  1.  These 
running  tracks  are  to  be  connected  by  loops  at  the  ends 
of  the  field,  forming  a  quarter-mile  track,  but  they  will 
also  be  continued  beyond  the  loop  at  the  north  end  to 
form  two  straightaway  tracks  220  yd.  long.  On  each 
side  will  be  a  grandstand  414  ft.  long  and  193  ft.  wide, 
having  at  each  end  a  rectangular  tower  for  ramps  giv- 
ing access  to  the  balcony.     The  lower  or  main  stand 


the  exterior  walls,  and  the  memorial  columns  will  be 
of  Bedford  stone.  Under  each  stand  will  be  a  main 
hall,  50x414  ft.,  a  series  of  heavy  trusses  being  pro- 
vided in  the  steel  framing  to  keep  this  clear  of  columns 
(see  Fig.' 3).  These  halls  will  be  entered  directly  from 
the  outside  terraces.  In  the  adjace^it  space  provision 
is  made  for  locker  and  toilet  rooms  and  other  facilities, 
while  separate  sets  of  training  quarters  for  the  visiting 
and  home  teams  will  be  located  in  the  lower  part  of  two 
of  the  four  corner  towers. 

At  the  top  of  each  side  structure  will  be  the  colon- 
nade. The  south  end  of  the  arena  will  be  closed  by  a 
semicircular  earth  embankment,  on  which  a  masonry 
amphitheater  may  be  built  at  some  later  time.  A 
straight  embankment  closes  the  north  end,  except  at 
the  running  track,  and  a  tunnel  4'  ft.  square  under 
this  end  provides  for  pipe  connections  from  the  north- 
west  tower,    in   which    the   heating   plant   is    located, 
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PIG.    ^— STEEL   DETAILS   OF   BALCONY 


to  the  training  quarters  in  the  northeast  tower. 
For  a  I'equired  seating  capacity  of  60,000,  a  double- 
deck  type  of  grandstand  was  adopted  in  ordei-  to  limit 
the  length  to  414  ft.,  since  football  will  be  the  prin- 
cipal sport  and  in  order  to  provide  the  best  view  of 
this  game  is  was  considered  desirable  to  mass  the 
spectators  in  a  space  little  longer  than  the  300-ft. 
playing  field  or  gridiron.  Thu.s  the  stands  extend 
only  ri7  ft.  beyond  the  goal  lines.  Temporary  or 
permanent  seats  at  the  ends  of  the  arena  can  be 
provided  later  to  increase  the  capacity  to  100,000. 
The  lower  deck  of  each  grandstand  has  70  rows  of 
seats,  with  the  top  .seat  62  ft.  above  the  arena.  In 
the  balcony  or  uppei"  deck  there  are  39  rows  of 
seats,  with  front  and  rear  rows  at  elevations  of 
58  ft.  7  in.  and  110  ft.  9  in,  respectively. 


Expansion  Joints — Careful  study  was  given  to  the 
arrangement  of  expansion  joints  throughout  the  struc- 
ture. There  will  be  transverse  joints  46  ft.  apart, 
with   no   longitudinal   joint   in   the   balcony   and   two 


Fia     3— 3THBL    AND  COWRETE    DOUBLE-DECK  GRANDSTAND 


104 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  3 


Oratinq  or  parforafeef  plate 
fasHncd  on  one  side  only 
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longl+udinal   Joint 
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This  space  left  open  for  puffer.  Under  all 
olher  treads,  concrete  to  be  built  down 
to  top  of  steel 


'er'^iTX^—Bimhd  Z''k2"  Transverse    Joint 

vlj5y"       for  gutter 

PIG.  4— EXPANSION'  JOINTS 

joints  in  the  lower  deck.    These  joints,  which  are  shown 
in   Fig.   4,   are  carried  through  from  the  foundations 


interior  halls  will  support  the  rear  row  of  balcony  col- 
umns in  the  colonnade  and  a  portion  of  the  main  deck 
(see  Fig.  3). 

For  the  balcony,  there  will  be  one  front  row  of  col- 
umns, passing  through  the  main  deck  at  the  entrance 
tunnels  and  extending  to  separate  footings,  as  indi- 
cated in  Fig.  5.  In  alternate  bays  these  columns  carry 
60-ft.  girders  with  7-ft.  cantilever  ends,  these  canti- 
levers carrying  32-ft.  suspended  girders  in  the  other 
alternate  bays.  The  deck  has  its  expansion  joints  over 
the  columns,  as  shown.  Inclined  girders  or  floor  beams 
have  a  cantilever  projection  of  25  ft.  beyond  the  longi- 
tudinal girders  on  the  front  columns  and  14  ft.  behind 
the  rear  columns  (see  Fig.  3).  By  this  arrangement 
there  is  only  one  row  of  columns  to  obstruct  the  line 
of  sight  and  the  columns  in  the  row  are  46  ft.  apart. 

It  will  be  noted  by  Fig.  3  that  the  upper  end  of 
the  balcony  rises  some  15  ft.  above  the  parapet  over 


Ciroind       Stand- 


FIG.  6— RAMP  ARRANGEMENT  AND  PART  LONGITUDINAL  SECTION  OF  GREAT  HALL. 


to  the  top  of  the  structure,  so  that  the  only  resistance 
to  expansion  and  contraction  is  that  offered  by  the 
columns.  .Horizontal  and  vertical  offsets  had  to  be  made 
at  several  points  in  order  to  carry  the  joints  incon- 
spicuously through  portals,  ramps  and  the  exterior 
walls.  No  filler  will  be  used  in  the  joints.  Sliding 
joints  were  necessary  only  in  a  few  cases,  and  as  they 
occur  where  the  loads  are  small  their  details  can  be 
arranged  to  prevent  cracking  or  spalling. 

Structural  Design — In  the  lower  deck  the  steel  fram- 
ing is  arranged  in  independent  units  corresponding  to 
the  divisions  made  by  the  expansion  joints.  Each  unit 
consists  of  three  bents  spaced  16  ft.  c.  to  c.  and  con- 
nected by  longitudinal  diagonal  bracing,  as  shown  in 
Figs.  5  and  6.  Adjacent  units  are  spaced  14  ft.  c.  to  c. 
of  bents,  with  7-ft.  cantilever  ends  for  the  deck  fram- 
ing; thus  giving  a  spacing  of  46  ft.  between  transverse 
expansion  joints.     Steel  trusses  which  span  the  main 


the  colonnade  along  the  main  front  of  the  building, 
the  steel  frame  being  masked  by  a  high  masonry  wall 
placed  about  14  ft.  back  from  the  main  wall.  This 
arrangement  was  used  to  provide  great  width  for  the 
grandstand  without  excessive  height  for  the  front  wall 
of  the  building.  A  roof  will  be  provided  over  the  upper 
end  of  the  balcony. 


"I  oaicffny  uecK 
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FIG.  5— LONGITUDINAL  GRANDSTAND-FRAME  JOINTING 
Section   of   balcony    is    taken   just   behind   balcony   columns 
and  section  of  main  deck  just  in  front  of  these  columns. 
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In  the  deck  construction  the  joists  or  risers  are  de- 
signed as  continuous  beams  between  the  expansion 
joints,  the  panels  being  so  proportioned  as  to  give  a 
practically  uniform  section  from  end  to  end.  Through- 
out the  design  advantage  was  taken  of  the  opportunity 
to  use  cantilever  ends  on  the  reinforced-concrete  deck, 
on  the  longitudinal  balcony  girders  and  on  the  inclined 
transverse  girders  or   floor   beams  of  both   decks. 

Concrete  Portion  of  Grandtitand — In  the  lower  part 
of  the  grandstand  a  reinforced-cono'ete  construction 
is  used,  as  shown  in  Figs.  3  and  7.  Four  lines  of 
footings  and  columns  carry  girders  on  which  the  deck 
is  formed,  with  a  cantilever  projection  at  the  upper 
end  where  a  longitudinal  expansion  joint  sepai'ates  the 
decks  on  the  concrete  and  steel  framing.  In  the  fir.st 
two  benches,  5  ft.  wide,  the  slab  thickness  is  SJ  in., 
but  in  the  26-in.  seat  benches  it  is  2*  in.  A  drainage 
gutter  in  the  bottom  bench  has  a  4-in.  outlet  for  each 
46-ft.  length  of  the  stand.  The  excavation  below  grade 
has  a  slope  of  31  in.  per  foot  and  is  practically  parallel 
with  the  slope  of  the  girders. 

Benches  and  Ruinjjs — The  bench  and  seat  construe 
tion  is  as  showTi  in  Fig.  8.  For  the  benches  a  uniform 
tread  or  width  of  26  in.  is  used,  with  a  slope  of  .?  in. 
for  drainage.  The  thickness  of  concrete  tread  is  2i  in. 
Steel  reinforcement  consists  of  two  rods  in  the  top  and 


arrangement  is  shown  in  Fig.  6.  In  each  of  the  four 
ramp  towers,  92  x  62  ft.,  there  will  be  three  superim- 
posed rectangular  ramps  around  an  open  well,  level 
landings  being  provided  at  the  corners.  Longitudinal 
ramps  from  these  towers  lead  into  the  main  building 
and  connect  with  runways  and  lateral  ramps  to  the  seat 
entrances  of  the  balcbny.  The  lower  row  of  portals  in 
the  main  deck  is  served  by  practically  level  runways 
from  the  great  halls  of  the  side  structures,  while  ramps 
from  the  level  of  these  halls  serve  the  upper  rows  of 
portals  on  this  deck.  The  ramps  and  i-unways  are  of 
concrete,  mainly  10  ft.  wide,  with  grades  of  10  to  14 
per  cent. 

Foimdutions  and  Drainage — A  good  foundation  for 
spread  footings  is  found  on  the  clay  subsoil  at  a  depth 
of  about  4  ft.  The  footings  are  proportioned  for  a 
dead  load  of  3,000  lb.  per  so.uare  foot  and  this  may  be 
increased  to  about  6,000  lb    bv  the  maximum  live  load. 


bottom  of  each  riser  or  joist  and  a  sheet  of  welded  wire 
fabric  of  4  x  8-in.  mesh  extending  through  the  risers 
and  treads.  The  risers  range  in  height  from  8  to  Hi 
in.  in  the  main  deck  and  from  15t  to  17  in.  in  the 
balcony.  Wood  brackets  anchored  to  the  riser  carry 
the  seal,  which  consists  of  three  lines  of  3  x  2-iii.  sticks 
with  chamfei-ed  edges,  the  seat  projecting  4  in.  in 
advance  of  the  face  of  the   ri.ser. 

A  complete  sy.stem  of  ramps  for  access  to  all  parts  of 
the  grandstand  is  a  feature  of  the  design.     Its  general 


OXSTRUCTIO.N' 


FTG.   7— rONCRRTE  PORTION  OP  MAIN  DEOK 
OF  STADIUM 


As  the  level  of  the  field  oi-  arena  is  10  ft.  below 
avei-age  ground  level  and  18  ft.  below  the  finished 
outside  grade  a  thorough  system  of  drainage  is  pro- 
vided. Laterals  of  4-iii.  tile  laid  with  open  joints  are 
spaced  20  ft.  c.  to  c.  under  the  entire  surface  of  the 
arena,  including  the  running  tracks.  These  laterals 
connect  with  6-in.  drains  discharging  into  catchbasins 
which  are  spaced  about  100  ft.  apart  along  each  side 
of  the  field  and  which  serve  also  to  carry  off  surface 
drainage.  The  catchbasins  are  connected  to  a  r2-in. 
storm  sewer  from  which  a  2,000-ft.  length  of  24-in. 
.sewer  leads  to  the  storm-water  .system  of  the  city  of 
Champaign. 

The  design  for  the  University  of  Illinois  stadium  was 
made  by  Holabird  &  Roche,  architects,  Chicago,  and 
the  structural  design  was  worked  out  under  the  direc- 
tion of  H.  J.  Burt,  consulting  engineer  for  the  archi- 
tects. The  cost  of  the  structure  complete  will  be  about 
!$1, 800,000.  The  contract  for  all  the  work  except  the 
steel  work  and  the  mechanical  trades  was  let  in  Sep- 
tember, 1922,  to  F^ngjish  Bros.,  Champaign.  III.  The 
contract  for  tlie  fabrication  and  erection  of  the  struc- 
tural steel  framing  was  let  to  the  Fort  Pitt  Bridge 
Work.M,  Fitlsburgh,  Pa.,  at  approximately  $180,000. 
There  will  Im-  about  22,000  cii.yd.  of  concrete.  2,58r)  tons 
of  steel  and  4,800,000  brick.  Work  is  now  in  progre-i^H 
and  it  is  expected  to  have  the  structure  ready  for  use 
by  October.   1923. 
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Caution  Plates  on  Motor  Trucks 
Aid  Load  Control 

By  David  C.  Fen  nek 
Manager,  Public  Works  Department,  International  Motor  Co 

Extract  from  a  paper  presented  at  the  joint  session  of  the 
North  Central  Division  of  the  National  Highway  Traffir 
Assoeiation  and  the  Michigan  Ktate  dood  Roads  Association. 

MANUFACTURERS  have  suggested  that  state  motor 
vehicle  commissioners  should  refuse  a  state  motor 
vehicle  license  for  any  truck  which  is  not  equipped  with  a 
manufacturer's  caution  plate  properly  stamped  with  the 
i'ctual  weight  of  the  chassis,  body  and  load  capacity.  They 
are  now  proposing  to  go  a  step  further  and  indicate  on 
this  plate  the  maximum  gross  load  for  the  front  axle,  the 
maximum  allowable  gross  load  for  the  rear  axle,  the  ma.xi- 
mum  allowable  speed  and  the  distance  in  which  the  vehicle 
loaded  to  capacity  can  be  stopped  with  each  set  of  brakes 
operated  independently  with  the  vehicle  running  at  the 
above  maximum  speed  on  a  hard,  dry,  level  roadway. 

The  information  on  this  caution  plate  will  give  the  owTier 
the  data  he  needs  for  painting  the  weight  and  carrying- 
capacity  on  the  sides  of  the  vehicle  to  comply  with  the  local 
state  law.  It  will  also  enable  the  local  enforcement  officer 
to  check  up  the  distribution  of  weight  between  the  axles, 
the  maximum  speed,  and  the  condition  of  the  braking  sys- 
tem. A  similar  plate  for  use  on  home  made  trucks  can  be 
issued  by  the  state  motor  vehicle  department.  The  infor- 
mation contained  on  this  plate  will  prevent  the  operation 
of  improper  trucks  and  force  the  proper  opei-ation  of  good 
trucks.  It  will  put  the  penalty  for  poorly  adjusted  brakes 
and  steering  connections  directly  on  the  operator  where  it 
belongs. 

Investigations  conducted  in  some  states  show  that  light- 
and  medium-capacity  vehicles  are  overloaded  to  a  greater 
extent  and  in  greater  numbers  than  heavy-capacity  vehicles. 
This  indicates  the  importance  of  restricting  loads  per  inch 
width  of  tire  per  wheel  and  per  axle.  We  must  recognize 
the  four  classes  of  tire,  pneumatic,  cushion,  solid  rubber, 
and  metal,  for  regulating  speed  and  determining  license 
fees  according  to  wheel  load. 

The  motor  vehicle  industry  stands  solidly  behind  the  rigid 
enforcement  of  the  provisions  of  the  Proposed  Uniform 
Vehicle  Law  and  the  existing  state  laws.  It  condemns  over- 
loading and  overspeeding  unreservedly  and  will  co-operate 
actively  in  every  movement  to  regulate  loads  and  speeds  of 
motor  trucks  on  the  highway. 


and  a  number  of  low  areas  within  a  comparatively 
.short  haul  were  selected.  Some  of  these  spots  belonged 
to  the  city;  others  were  owned  by  land  companies,  who 
were  glad  to  have  gullies  or  low  .spots  filled  in.  In  one 
case  a  city  street  in  the  suburbs,  which  fronted  on 
marshland,  was  brought  to  grade — a  4-ft.  fill  for  a  dis- 
tance of  over  half  a  mile — entirely  with  refuse.  To 
have  raised  this  street  to  grade  with  stone  or  earth 
would  have  cost  many  thousands  of  dollars. 

Today  the  "land  making"  policy  is  generally  accepted 
by  the  citizens  as  being  both  wise  and  profitable. 


Garbage  and  Refuse  Used  for  Land 
Filling  at  Ottawa 

By  George  H.  Wilson 

Secri'tar.v  Engineering  Department,   Ottawa,  Ont. 

OTTAWA,  CANADA,  like  Seattle,  some  five  years 
ago,  discarded  its  incinerator.  Since  then  it  has 
disposed  of  its  garbage  on  the  low  spots  in  the  outlying 
portions  of  the  city.  Seattle  refers  to  its  system  as 
the  "sanitary  fill.''    Ottawa  uses  the  term  "land  making." 

In  1909  the  city  erected  an  incinerator  of  the  Heenan- 
Froude  type.  Within  a  year  it  was  evident  that  one  in- 
cinerator would  not  burn  the  refuse  of  a  city  of  83,000. 
The  city  decided  to  build  a  second  incinerator,  but  the 
people  living  around  every  location  suggested  started  a 
rebellion.  Council  chose  the  easiest  way  out.  It  began 
to  dump  in  the  low  land  immediately  around  its  inciner- 
ator. Part  of  the  refuse  was  burned,  part  dumped.  In 
1917  it  became  evident  that  dumping  could  not  be  carried 
on  without  offense.  By  the  judicious  use  of  ashes,  earth 
and  disinfectants  of  tar-derivative  type  all  offensive 
odors  have  been  kept  down. 

The  engineering  department,  which  is  under  A.  F. 
Mapallum,  commissioner  of  works,  began  a  definite 
policy  of  "dumping.'      The  incinerator  was  shut  down. 


Six-Mile  Causeway  To  Cross  Tampa  Bay 

BY  BUILDING  a  causeway  and  bridge  across  Old 
Tampa  Bay,  the  Bay  Construction  Co.  of  St.  Peters- 
burg, Fla.,  will  provide  a  19-mile  route  between  St. 
Petersburg  and  Tampa  (which  lies  on  another  branch 
of  Tampa  Bay)  in  place  of  a  present  highway  route  of 
45  miles. 

About   17,000  ft.  of  the  6-mile  bay  crossing  will  be 
sand-fill  causeway  across  the  shallow,  protected  waters 


NEW  ST.  PETERSBURG-TAMP.\  ROUTE 
:Makes    distance   between    the    two   cities    19    mi.,    saving    26 
mi.  over  present  road  connection.     Includes  3J  mi.  of  cause- 
way and  2J  mi.  reinforced-concrete  bridge  with  draw. 

of  the  bay,  while  14,500  ft.  will  be  reinforced-concrete 
bridge,  including  the  75-ft.  bascule  draw  near  the  east- 
ern end.  The  roadway  over  the  crossing  is  planned  to 
be  24  ft.  wide,  the  pavement  over  the  fill  being  8  in. 
thick.  A  single  line  of  track  is  to  be  laid  down  at  the 
time  of  construction  for  future  installation  of  trolley 
service,  but  the  road  is  intended  to  serve  automobile 
traffic  essentially. 

An  interesting  feature  of  the  project  is  that  it  is  pro- 
posed to  light  the  crossing  so  effectively  as  to  make  it . 
unnecessary  for  automobiles  to  use  headlights  at  night. 

The  project  was  conceived  by  George  S.  Gandy,  Sr., 
formerly  of  Philadelphia,  and  is  named  the  Gandj' 
Bridge  after  him.  He  secured  a  charter  from  the 
Florida  Legislature,  and  organized  the  company  which 
is  to  build  it.  W.  G.  Thompson,  former  state  highway 
engineer  of  New  Jersey,  has  been  engaged  as  chief 
engineer  of  the  company,  and  will  be  in  charge  of  the 
designing  and  building  of  the  bay  crossing. 
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250 -Year  Old  Marly  Water  wheels  for 
Versailles  Fountains 

Water  Pumped  to  Aqueduct  4,000  Ft.  Away,  500  ft. 

Higher — Gravity  Fall  to  Fountains — 

200  Pumps,  15  Mi.  Cast-Iron  Pipe 

AT  MARLY  on  the  Seine  near  Paris  between  1664 
.and  1685  Louis  XIV  had  built  by  engineers  whose 
names  are  now  forgotten  a  most  remarkable  pumping 
plant  to  supply  water  for  the  fountains  at  Versailles. 
Kingly  jealousy  was  the  genesis  of  the  idea  of  build- 
ing the  pumps.  The  king  of  Spain  had  famous  foun- 
tains  at  one  of   his   palaces    which   were    supplied    by 


500-ft.  head  could  not  be  confined  in  the  flanged  cast- 
iron  pipe  of  that  day.  From  the  aqueduct  the  water 
flowed  by  gravity  to  the  fountain.  Altogether  about 
200  pumps  were  used  and  15  miles  of  pipe  lines.  The 
waterwheels  were  30  ft.  in  diameter  and  had  paddles 
6  ft.  wide. 

The  machine  here  shown  was  in  use  until  the  time 
of  Napoleon  I.  About  1803  it  was  replaced  by  a  steam 
engine  designed  by  James  Watt.  The  steam-driven 
pumps  in  turn  were  replaced  by  hydraulic  machinery 
now  in  use. 

The  pipe  founder  has  always  been  interested  in  the 
fact  that  the  cast-iron  flanged  pipe  used  in  this  system 


MARLY  WATERWHEELS 
ON  THE  SEINE 

Water  for  the  Versailles  fountains 
was  raised  .500-ft.  in  tliree  lifts  and 
tlien  delivered  into  an  aqueduct  at 
tlie  point  "T"  in  the  upper  right- 
hand  of  the  view.  Pump  rods 
transmitted  power  up  the  hill  to  the 
two  sub-stations.  Historians  re- 
mark on  the  terrible  clanking  of 
these  rods. 


WHEELS    FOR    THE    WALKING 

BEAM   PITAIPS    (LEFT)    AND 

FOR  THK  PU.MP  RODS 

(RIGHT) 

T'ndershol  wheels  driving  about  l!(io 
pumps  were  :(0-fl.  in  diamet4r  and 
liad  paddles,  against  which  the  wa- 
i>-r  impinged,  6-ft.  wide.  The  rods 
larrying  power  to  the  substations 
jir>-  sluiun  in  I  lie  center  background. 


gravity  from  a  hillside  re.servoir.  Louis  JilV  had  no 
/hill  but  he  determined  to  outdo  the  fountains  in  Spain 
and  set  his  engineers  to  the  task. 

This  installation,  the  forerunner  of  the  larger  size 
pumping  equipment  by  means  of  water  power,  consisted 
of  undershot  waterwheels  operating  walking-beam 
pumps  who.se  tops  are  .shown  at  the  left  in  the  view. 
Water  was  pumped  to  the  aqueduct  shown  iit  the  top 
of  one  of  the  pictures,  4.000  ft.  away  and  at  a  difTer- 
ence  in  level  of  500  ft.  This  elevation  was  reached 
in  three  stages,  the  motive  power  for  the  upper 
stages  being  transmitted  by  rod.s.  The  multi-stage 
development    was    essential    because    pressures    due    to 


is  still   in  u.se  and  in  good  condition.     It  was  cast  in 
meter   lengths  and   bolted. 

Many  Knglish  books  on  hydraulics  refer  to  the  Marly 
installation  but  few  present  illustrations.  The  colored 
woodcuts  from  which  these  halftones  were  reproduced 
by  utilizing  color  screens  were  picked  up  in  a  curio 
shop  in  Besan(;on  by  Major  Paul  M.  LaBach,  engineer, 
water  services,  Chicago,  Rock  Island  &  Pacitic  R.R.,  and 
are  probably  at  least  150  years  old.  In  a  visit  to 
Ver.sailles  Major  LaBach  was  fortunate  enough  to  see 
repairs  on  one  of  the  250-year-old  pipe  lines  to  one  of 
the  fountains.  The  pipe  which  had  'een  broken  out 
appeared  to  be  of  gray  cast  iron  in  good  condition. 
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Tests  of  Knees  for  Continuous 
Frame  Concrete  Bridges 

Results  Show  Efficiency  of  Detail  of  Specially 

Designed  Highway  Bridges  Used  on 

Bronx  Parkway  Roads 

By  Arthur  G.  Hayden 

.Senior  Assistant  Engineer  in  Charge  of  Design,  Bronx  Parkway 
Commission,  Bronxville,  N.  Y. 

IN  CONNECTION  with  the  development  of  the  de- 
.sIrii  for  the  continuou.s-frame  reinfoi-ced-concrete 
highway  bridge  described  in  Enyineering  News-Record, 
Jan.  11,  1923,  p.  73,  for  the  Bronx  Parkway  Com- 
mission, several  interesting  tests  were  conducted  in  the 
engineering  laboi'atory  of  Columbia  University.  In 
the  first  studies  for  Swain  St.  bridge,  the  first  of  the 
bridges  of  this  type,  the  iutrados  was  much  flatter  than 
in  the  accepted  design,  the  required  clearance  over  the 
driveway  curbs  being  afterwards  reduced  in  order  to 
obtain  a  more  graceful  structure  with  greater  rise  from 
springing  to  crown.  The  original  design  necessitated 
a  thin  section  across  the  knee  on  account  of  the  grade 
of  Swain  St.  and  made  these  points  the  critical  points 
of  the  design. 

It  is  well  understood  that  the  stresses   in  a  curved 
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FIG.  1— DETAILS  OF  TYPES  OF  CONCRETE  KNEES  TESTED 

beam  are  different  than  in  a  straight  beam.  Applying 
the  formula  for  curved  beams  to  a  right-angle  bend 
subjected  to  bending,  the  computed  stress  at  the  root 
of  the  bend  is  infinite.  This  presumes  Hooke's  law  to 
hold  ti'ue,  which  in  the  nature  of  things  cannot  be  the 
case  and  thus  the  curved-beam  formula  does  not  apply. 
Data  of  tests  of  reinforced-concrete  knees  were 
needed  which  would  indicate  the  efficiency  of  such  a 
detail  in  terms  of  the  applied  bending  moment.  The 
writer  corresponded  with  several  authorities,  but  could 
not  find  that  tests  had  been  made  of  this  detail  in  its 
simplest  form,  but  in  structures  where  other  effects 
were  present.  L.  G.  Holleran,  deputy  chief  engineer  of 
tlie  Bronx  Parkway  Commission,  recommended  to  Jay 
Downer,  engineer  and  secretary,   that   tests  be   made. 


The  recommendation  was  approved  and  an  appropria- 
tion made. 

The  general  result  of  the  tests  is  interesting,  in  view 
of  the  fact  that  several  authorities  in  reinforced-concrete 
design  predicted  failure  at  the  knees  at  much  lower 
loads  than  those  actually  sustained.  The  number  of 
tests  pei-mitted  were  too  few  to  be  of  great  theoretical 
value — little  more  than  a  determination  of  the  proper 
factor  of  safety  to  be  u.sed  in  proportioning  the  sections 
at  the  knees  being  hoped  for.  An  attempt  was  made, 
however,  to  determine  the  effect  of  certain  secondary 
elements  of  design,  but  for  the  most  part  only  negative 
results  were  obtained,  and  further  tests  are  needed. 

Six    models    were   made    in    all — three   with    square 


CKige  ptu^s  sst  inside  ftllst 


-LOCATION  OF  STRAIN  GAGE  PLUGS 
ON  TEST  PIECES 


corners  (A,  B  and  F)  and  three  with  filleted  corners 
(C,  D  and  E).  Some  authorities  predicted  that  the 
square  cornered  models  would  fail  at  very  low  loads 
across  the  knee  on  account  of  the  peculiar  conditions 
of  stress  that  would  develop  around  the  bend.  It  was 
expected  by  some  that  the  filleted  models  would  also 
develop  weakness  at  the  knee;  but  this  did  not  occur, 
so  that  the  tests  of  the  filleted  models  gave  negative 
results.  The  reinforcing  rods  in  five  of  the  models  had 
9-in.  bend  radius  around  the  bend  and  one  had  12-in. 
bend  radius;  one  model  (E)  had  distributing  rods  on 
the  inside  of  the  bend.  But  in  none  of  the  models  did 
the  concrete  crush  under  the  steel  at  the  bend,  so  that 
the  value  of  the  distributing  rods  as  well  as  the  effect 
of  varying  the  bend  radius  of  the  main  reinforcing 
rods  is  not  apparent.  One  model  (F)  had  compressive 
reinforcement  in  addition  to  the  tensile  reinforcement, 
but  the  value  of  this  cannot  be  determined  by  compar- 
ing the  results  of  the  tests  of  model  F  with  the  other 
models  of  the  same  type,  because  of  the  great  difference 
in  the  quality  of  concrete.  Model  F  was  cast  without 
inspection  fon  election  day  morning)  and  the  model 
itself,  as  well  as  the  test  cylinder  belonging  to  it,  showed 
an  inferior  grade  of  concrete.  This  explains  the  low 
ultimate  load  *or  model  F  as  compared  with  model  A. 
Though  negative  results  were  obtained  as  to  the  effect 
of  such  details,  the  general  result  of  the  tests  is 
interesting. 

The  models  were  cast  in  the  field  by  the  commission's 
forces,  five  being  cast  in  succession  without  interrup- 
tion. Model  F  was  cast  on  a  different  day.  One  con- 
crete test  cylinder,  8  in.  in  diameter.  18  in.  long,  was  cast 
with  each  model  for  the  purpose  of  determining  the 
properties  of  the  concrete  in  the  models.  A  small  shovel-' 
ful  of  concrete  was  used  from  each  batch  poured  into 
the  model.  Each  cylinder  bore  the  same  letter  as  the 
model  to  which  it  belonged. 

Specimens  of  the  steel  used  in  the  models  were  tested 
and  showed  a  yield-point  of  about  45,000  lb.  per  sq.in. 
and  ultimate  strength  of  about  75,000  lb.  per  sq.in. 

The  load,  applied  to  the  ends  of  the  arms  of  the 
models  by  the  testing  machine,  was  localized,  as  shown 
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in  the  sketch  of  model  B,  by  means  of  narrow  shims. 
The  models  were  white-washed  so  as  to  facilitate  the 
detection  of  tension  cracks  and,  as  the  load  was  in- 
creased, each  model  was  scrutinized  through  a  magni- 
fying glass  for  the  developments  of  cracks.  As  these 
appeared,  they  were  traced  with  black  crayon  so  as  to 
appear  in  the  photographs. 

Strain-gage  readings  were  taken  on  the  tension  steel 
at  the  middle  of  the  bend  in  the  knees  and  on  the  con- 


(above  13,000  lb.  load)  and  lower  ultimate  load  of  model 
B,  as  compared  with  model  A  of  the  same  type,  is  ex- 
plained by  the  fact  that  the  reinforcing  steel  was  in- 
accurately placed ;  the  effective  depth  of  the  steel  across 
the  knee  being  less  than  8  in.  instead  of  9  in.  as  called 
for  on  the  plan.  This  model  also  developed  tension 
cracks  across  the  knee  earlier  than  models  A  and  F. 

Examination  of  the  tension  cracks  at  the  knees  of 
models  A,  B  and  F  indicates  that  the  neutral  axis  at  the 
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FIG.  6— LONGITUDINAL  STRAINS  I.N'  CONCRETE  AT  BEND  OF  KNEE 


Crete  on  the  inside  of  the  bend  and  deflection  readings 
'  between  the  extremities  of  the  two  arms.     The  location 
of  the  strain  gage  plugs  is  shown  in  Fig.  6. 

It  should  be  noted  that  in  model  B,  the  concrete  strain 
curve  for  gage  "d"  has  quite  a  different  characteristic 
than  the  curve  for  gage  "c";  and  that  it  is,  therefore, 
unfortunate  that  the  "c"  gage  readings  for  models  A 
and  F  combine  the  two  effects  which  cannot  be  sep- 
arated. The  higher  steel  stress  and  lower  ultimate 
load  of  model  F  as  compared  with  model  A  of  the  same 
type  is  explained  by  the  poor  grade  of  concrete  in  this 
model  aa  before  mentioned.     The  higher  steel   stress 


root  of  the  bend  is  very  near  the  root — leas  than  2  in., 
and  that  the  compression  in  the  concrete  at  the  root  of 
the  bend  must  be  very  high;  but  the  concrete  is  con- 
fined by  compressive  forces  in  several  directions  and 
compressive  failure  within  the  root  is  prevented  until 
the  structure  as  a  whole  is  destroyed.  Fig.  .5  shows 
that  the  stress  in  the  steel  at  the  middle  of  the  bend 
of  the  filleted  models  (C,  U  and  E)   is  very  small. 

The  only  pronounced  compression  failure  wa,s  in 
model  A  and  that  at  veiy  high  applied  load.  Critical 
stre.s.ses  do  not  develop  across  the  knee  earlier  than  on 
a  right-section   immediately   in   front  of  the  knee,  so 
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TABLE  SHOWING  COMPl^TED  STRESSES  IN  TEST  KNEES 


Load  at  first  tension-crack 
(lb.) 

Load  "b"  (lb.) 

Ultimate  load  (lb.) 

Computed  steel  stress  at 
load  "b"  (lb.  persq.in.). 

Computf-d  concrete  8tre.s.s 
atloud  "b"  (lb.  persq.in.) 
The  Iransverie  shear  on 

the  applied  load. 


7,000 
16.000 
19,300 


6.900 
12,000 
15,900 


13,000 
20,000 
23,300 


13,000 
23,000 
25,600 


13,000 
23.000 
25,800 


48,700      45.800      41.400      40,000      45,600      45.600 

2,710       2,540      1.930         1,940       2,230       2.230 
the  right  section  i.^  in  all  cases  equal  to  9601b.  +  0.7 


that  such  a  detail  may  be  designed  for  the  bending 
moment  on  the  right  .section  as  for  an  ordinary  canti- 
lever beam  provided  the  same  effective  depth  i.s  main- 
tained aiound  the  bend. 

In  the  accompanying  table  the  stresses  for  models 
A,  B  and  F  are  computed  on  a  right  .section  at  the  knee 
as  indicated  by  line  A-A  in  the  sketch  for  model  B ;  and 
for  models  C,  D  and  E  on  a  right  section  near  the  knee 
as  indicated  by  line  B-B  on  the  sketch  for  models  C  and 
D.  The  computed  stresses  take  account  of  the  direct 
compression  as  well  as  the  bending  moment,  but  the 
dii'ect  compre.ssive  stresses  are  small  in  comparison  with 


PIG.  S— TYPICAL  KNEES  AFTER  TESTING 


the  bending  stresses.  The  ratio  of  modulus  of  elasticity 
in  the  steel  to  that  in  the  concrete  was  computed  each 
time  from  the  elastic  curve  for  the  test  cylinders  as 
shown  in  Chart  A,  and  varied  from  8  to  10.  The  only 
exception  was  made  in  the  case  of  model  F.  The  sur- 
face of  test  cylinder  F  was  defective,  an  area  of  2  x  4  in. 
being  unfilled  for  a  depth  of  i  in.,  and  the  results  of 
the  test  were  not  considered  to  be  reliable,  so  a  ratio  of 
moduli  of  10  was  assumed  in  computing  the  stresses  in 
model  F. 

Straight-line  variation  of  stresses  was  assumed  in 
computation,  therefore  the  computed  stresses  are  not 
the  actual  stresses,  but  do  give  an  idea  of  the  capacity 
of  the  knees. 

The  condition  of  the  knees  at  the  loads  for  which 
the  stres.ses  are  computed  is  shown  in  the  typical 
photographs. 

The  models,  te.st  cylinders  and  steel  specimens  were 
tested  in  the  engineering  laboratory  of  Columbia  Uni- 
versity under  the  direction  of  Frofe.ssors  A.  H.  Beyer, 
W.  J.  Krefeldt,  G.  E.  Orthey  and  J.  S.  Peck  of  "the 
labpratofy  staff,  to  whom  .should  be  given  credit  for  the 
conduct  of  the  tests. 


Portland  Water -Works  Improvements 
Completed  and  Projected 

New  Headworks  Bring  Section  1  of  Steel  Conduits 

to  Designed  Capacity — Third  Steel  Pipe 

Line  and  Storage  Projected 

By  W.  p.  Hardesty 

Civil  Engineer,  Portland,  Ore. 

NATURAL  growth  of  the  city  and  environs  calling 
for  increased  supply,  practical  experience  showing 
limitations  of  formula  for  computing  delivery  of  water 
through  pipes,  construction  of  new  diversion  headworks 
with  some  novel  features  and  plans  for  increased  supply 
have  been  among  the  recent  developments  connected 
with  the  water  supply  of  Portland,  Oregon. 

The  water  supply  of  Portland  has  long  stood  in  the 
first  rank  among  all  the  cities  of  the  world  as  regards 
purity  and  constancy  of  supply.  The  water  is  obtained 
from  the  Bull  Run  Reserve,  set  apart  by  the  federal 
government  30  years  ago.  Monthly  analyses  of  the 
supply  show  only  25  p. p.m.  of  dissolved  solids,  mostly 
magnesium  and  calcium  salts.  No  bacteria  have  ever 
been  found. 

Portland's  duplicate  gravity  supply  mains,  reaching 
from  the  diversion  at  Bull  Run  River  to  the  reservoir 
system  on  Mt.  Tabor  fin  East  Portland),  are  each  over 
24  miles  long.  Controlling  summits  divide  the  con- 
duits into  three  sections,  each  with  its  independent 
hydraulic  grade  line.  The  first  section  is  10  miles  long 
and  actual  use  has  demonstrated  that  it  is  Inferior  in 
delivery  capacity  to  the  two  following  ones,  nearer  the 
city,  though  all  had  been  carefully  figured  out  to  the 
same  formula  and  coefficient.  This  inferior  capacity 
appears  to  be  due  to  the  much  greater  number  of  short 
bends  in  the  pipe,  occasioned  by  the  rougher  topography 
of  the  first  section.  The  same  results  appear  in  the 
original  42-in.  riveted  and  in  the  second  52-in.  lockbar 
steel  pipe. 

The  above  noted  defect  in  Section  No.  1  of  the  pipe 
line,  coupled  with  need  of  other  betterments  at  thej 
headworks,  have  resulted  in  some  radical  changes,  re- 
cently completed,  which  have  increased  the  head  andl 
delivery  of  the  first  section  of  the  two  conduits.  Al 
third  conduit' is  to  be  built.  Studies  for  storage  have 
been  made. 

Neiv  Diversion  Headworks — The  old  diversion,  in  use^ 
since  1895,  served  well  its  purpose  for  many  years.  The 
diversion  was  effected  without  any  dam  by  direct  entryl 
of  water  into  a  head-canal  leading  to  the  regulating! 
house.     But  of  recent  years  the  entire  low-water  flow 
of  the  river  has  been  required,  and  this  is  difficult  with- 
out a  dam.    Much  sand  and  gravel  also  washed  in  dur- 
ing flood  stages,  at  which  times  the  work  of  clearing 
the  screens  of  trash  was  considerable. 

The  new  headworks  are  located  about  100  yd.  above 
the  old  ones.     They  include  a  concrete  dam,  sluice  andl 
diversion  gates;   a  canal  and  a  screen-house.    The  dam- 
is  170  ft.  long  and  30  ft.  high,  being  a  gravity  type  Ogee 
rollway,  keyed-in  to  the  bedrock. 

On  the  south  side  of  the  dam  is  the  intake,  set  baci 
from  the  current  and  protected  by  a  floating  boom.i 
Here  a  pair  of  48  x  72-in.  sluice  gates  permit  draining] 
water  off  to  bottom  of  the  dam.  At  the  entrance  of  the] 
diversion  canal  (leading  off  at  righ'  angles  to  the  river j 
and  protected  by  i-ack  screens)  is  a  set  of  three  48  x  72-in., 
sliiice-type  diversion   gates.     These  provide  for  drawn 
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ing  off  the  water  at  the  desii'ed  levels  between  the  sur- 
rare  and  bottom,  so  that  only  suspended  matter  is  carried. 

The  screenhousc  is  equipped  with  two  .sets  of  J-in. 
mjesh  Link-Belt  traveling  screens,  each  7  ft.  wide  and 
moving  at  a  rate  of  10  ft.  per  minute  through  a  water 
depth  of  20  ft.  Cleansing  is  effected  by  a  series  of 
water  jets,  applied  both  at  right  and  oblique  angles 
under  an  80-lb.  gravity  pressuiT  supplied  by  a  4-in.  pipe  ' 
that  taps  a  branch  stream  high  above  the  main  caiion. 

From  the  screenhouse,  connecting  pipes  lead  to  the 
42-in.  and  52-in.  mains  supplying  the  city.  Provision 
is  made  throughout  the  new  works  for  attachment  to 
a  third  main,  to  be  constructed  in  the  near  future. 

All  these  stj'uctures  are  built  of  concrete,  using  about 
10,000  cu.yd.  The  dam  and  most  of  the  other  works  are 
plain  concrete,  and  the  remainder  are  reinforced.  No 
sand  in  deposits  is  available  in  the  vicinity,  so  sand  was 
shipped  from  Portland  to  the  end  of  the  electric  railway 
and  thence  hauled  ovei'  the  difficult  road  to  the  work. 
Rock  for  crushing  was  obtained  at  and  near  the  dam  site. 

The  contractor  for  the  works  recently  completed  was 
the  Hauser  Construction  Co.,  of  Portland.  The  total 
cost  to  the  city  was  about  $270,000. 

By  the  new  diversion  an  initial  head  of  about  ."0  ft. 
is  added  for  Section  No.  1  of  the  pipe  line,  before  men- 
tioned, thus  making  its  capacity  equal  to  that  of  the 
remaining  sections,  besides  which  a  better  utilization 
and  control  of  the  water  has  been  provided. 

Storage  Development — Bull  Run  River  has  its  source 
in  Bull  Run  Lake,  on  the  west  slope  of  the  Cascade  Range, 
twenty  miles  above  the  headworks  just  described.  The 
entire  drainage  area  of  the  river  is  rugged  and  pic- 
turesque— all  but  inaccessible  save  for  one  or  two  trails. 
The  mean  annual  precipitation  ranges  from  00  in.  at  the 


SEW  UfcJADWORKa  FOR  POKTI^AND   WATEU  SUPPLY 
Looking   up  •anal  toward.-*  dlvpr.Mion  galeH.     Sluice  gatis  al 
loft      Overfall  of  dam  not  yi^t  tiulll   but  one  wing  wall  has 
'       hff-n  romplcled. 

headworks  lo  1.50  in.  at  the  lake.  The  low-water  flow 
at  a  point  slightly  above  the  headworks,  from  records 
kept  since  180.5,  ranges  from  70  to  100  sec.-ft.,  while 
there  is  a  recorded  maximum  of  over  20,000  sec.-ft.  The 
first  pipe  line  had  a  capacity  of  about  22.5  and  the 
second  one  of  about  4o  m.g.d.  These  easily  carry  the 
natural    low-water   supply. 

Increased  population  has  rendered  storage  necessary. 
The  most  readily  ulili/.able  means  is  the  lake  itself. 
Bull  Run  Lake  has  an  area  of  about  .500  acres  and  a 
drainage  area  of  about  '1  w(|.mi.     At  the  outlet  end  the 


water  disappears   in   the   rocks  and   does   not  reappear 
until  one  mile  down  the  canon. 

A  beginning  in  storage  has  been  made  in  the  past 
year  by  using  types  of  construction  naturally  adapted 
to  local  conditions,  as  all  outside  materials,  appliances 
and  supplies  have  to  be  brought  in  over  an  11-mi.  pack 
trail.  By  the  expenditure  of  |40,000  a  material  addi- 
tion to  the  summer  supply  of  Portland  has  been  made. 


WATER-WORKS  DIVERSION  DAM  ON  BULL  RUN 
Concrete  overfall  and  wing  walls.     Sluice  gates  at  right 

The  Bull  Run  gathering  ground,  102  .sq.mi.  in  area, 
is  the  only  undetiled  source  at  present  controlled  by  the 
t^ity  of  Portland.  The  average  annual  runoff  is  about 
750  sec.-ft.,  sufficient  for  a  city  of  several  million  people 
if  all  utilized.  With  an  eye  to  the  future,  many  pre- 
liminary surveys  and  computations  have  already  been 
made  looking  to  the  increasing  utilization  of  this  sup- 
ply. Besides  the  lake  there  are  other  less  natural  sites 
along  the  river  itself,  besides  some  side  cafions  leading 
out  from  flatter  basins  above.  Natural  dam  sites 
abound  because  of  the  frequent  narrow  rock  cafions, 
but  with  many  the  natural  storage  available  is  limited. 
Altogether  thirteen  different  additional  storage  projects 
of  from  2,000  to  19,000  acre-ft.  have  been  considered. 
The  complete  storage  cost   is  estimated  at  $1.5.000,000. 

Additional  Siipphj  Main — The  two  pipe  lines  already 
mentioned  have  a  delivery  capacity  of  65,500  m.g.d.  To 
provide  for  the  immediate  growth  of  the  city,  plans 
have  been  prepared  foi-  a  third  main.  The  two  exist  ing 
mains  occupy  about  all  the  available  ground  along  their 
route,  including  bi-idge  room.  An  additional  reason  for 
a  separate  location  is  the  desirability  of  ,so  segregating 
the  supply  lines  that  possible  breaks  or  stoppages  from 
whatever  cau.se,  including  slides  and  wa.shouts,  collapse 
or  burning  of  bridges,  should  not  Ihiow  all  the  lines  out 
of  commission.  The  new  main  will  conse(iuently  have 
an  entirely  separate  location. 

The  size  of  pipe  will  be  tiO  in.  if  of  riveted  steel,  and 
probably  only  58  in.  if  the  lockbar  type  be  chosen,  and 
the  capacity  will  be  60  m.g.d.  The  estimated  cost  is 
$2,000,000.  It  is  pl.nnned  to  award  contracts  for  the 
ni'w  line  in  the  spring  of  102:!,  with  two  years  for 
completion.  The  sum  of  $1,000,000  has  been  set  asidn 
for  a  start,  and  also  $2,500,000  for  extensions  and  bet- 
terments in  the  city  itself. 

For  data  from  which  this  article  has  been  prepared 
the  writer  is  indebted  lo  F.  M.  Randlett,  chief  engineer 
of  the  Wal'-r  Bureau  of  Portland. 
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Hydrologic  Record  of  the  Mississippi  Floods  from  1882  to  1922 

OflBcial  Statement  of  Gage  Heights  From  Cairo  to  the  Gulf  in  All  the  High  Waters  of  the  Past  40  Years 
— Record  of  the  Present  Status  of  Levee  Construction 


By  Edward  N.  Chisolm 

Captain,  Corps  of  Engineers,  U.  S.  A. ;  Secretary,  Mississippi  River  Commission,  St.  Louis,  Mo. 


THE  1922  flood  on  the  Mississippi  River  began  in 
February  and  had  its  origin  from  a  moderate  rise 
in  the  Ohio  River.  On  Feb.  16  at  Cairo,  111.,  beginning 
with  a  stage  of  18.3  ft.  on  the  Cairo  gage,  there  was 
a  continuous  rise  until  March  25,  when  a  stage  of 
53.6  ft.  was  reached,  when  the  river  receded  to  49.9  ft. 


taries  north  of  the  Missouri  reached  flood  stages.  At 
Muscatine,  Iowa,  the  crest  was  reached  on  April  24; 
gage  read  17  ft.;  discharge  observations  showed 
288,572  sec.-ft.  This  condition,  along  with  several  other 
disturbances,  had  a  tendency  to  prolong  the  flood. 
From   observations  made    during   the    flood    it  was 


TABLE  r.     GAGE  READINGS  ON  MISSISSIPPI  TRIBUTARIES.    1882-1922 


(Date  of  crest  at  Cairo  is  giver 

and  readings  at  other  stations  Co 
Cairo.    Max.  of  rise 

rrespond  to  these  dates,  allowing  proper  time  interval  for  travel  to 
given  in  parentheses) 

Year 

Date  at 
Cairo 

Cairo 

Gage 

Reading 

St.    Louis 

Gage  Reading 

(3  Days  Earlier) 

Oliio  River, 

Paducah. 

Gage  Reading 

)  I  Day  Earlier) 

Ohiio  River, 

F.vans-ville, 

Gage  Reading 

(3  Days  Earlier) 

Ohio  River, 

Cincinnati, 

Gage  Reading 

(5  Days  Earlier) 

, Ibhio  River, 
'•  Pittsburgh.  . 
iGage  Reading 
( 1  Days  Earlier) 

Tennessee  River 
Florence,    Gage 

Reading. 
(3  Days  Earlier) 

Cumberland 
River.  Nashville, 
Gage  Reading 
(3  Days  Earlier) 

Wabash    River 
Mount  Carmel 
Gage  Reading 
( 3  Days  Earlier 

1882 

Feb.   26 

Ft. 
51.87 

Ft. 

27.10 
(July   5,      32.39) 

Ft. 

49.78 
(Feb.  26,  49.95) 

Ft. 
44.60 
(Feb.  24,  44.90) 

Ft. 
58.58 
(Feb.  21,  58.58) 

Ft. 

10.90 
(Jan.  28,  21.50) 

Ft. 

13.60 
(Jan.  22,  29.60) 

Ft. 

35.60 
(Jan.  22,  55  30) 

Ft. 
No  record 

1883 

Feb.   27 

52.17 

25.50 
(June  26,     34.80^ 

50.60 
(Feb.  25,  50.70) 

46.20 
(Feb.  19,  47.80) 

54.00 
(Feb.  15,  66.33) 

19.80 
(Feb.    8,26.80) 

7.80 
(Jan.  28,  23.30) 

16.70 
(Feb.  14,  41.60) 

No  record 

1884 

Feb.  22- 
24 

51.79 

14.70 
(Apr.  9, 10,  28.10) 

53.95 
(Feb.  23,  54.25) 

48.80 
(Feb.  19,  48.80) 

65.50 
(Feb.  14,  71.06) 

17.80 
(Feb.    6,31.90) 

22.00 
(Mar.14,25.20) 

42.40 
(Mar.  15.48.  30) 

No  record 

1886 

.\pr.    19 

51.02 

20.80 
(May.  13,     27.00) 

50  00 
(Apr.  17.  50.40. 

42.90 
(.\pr.  14,  43.40) 

49.00 
(Apr.    9,55.75) 

14  10 
(Apr.    7,  22.20) 

1870 
(Apr.    8,28.10) 

29.20 
(Apr.  10.  49.30) 

1 «.  10 
rMay  22,  19.80 

1893 

May    9 

49.33 

29.30 
(May    3,      31.80) 

42.30 
(Feb.  27,  44.30) 

40.20 
(Feb.  24,  41.80) 

47.80 
(Feb.  21,  54.58) 

8.90 
(Feb.    8,23.10) 

14.80 
(Feb.  17,  21.40) 

16.80 
(Feb.  22,  40.80) 

24.23 
(May   8,24.50 

1897 

Mar.  25, 
26 

51.72 

18.80 
(May    2,      30.95) 

50.90 
(Mar.24, 50.90) 
25, 

39.90 
(Mar.  2,43.60) 

40.30 
(Feb.  26,  61.10) 

9.40 
(Feb.  24,  28.90) 

27.50 
(Mar.l9, 32.20) 

47.20 
(Mar.20, 49.  25) 

21.10 
(Mar.  13,  26.40 

1898 

.\pr.     6 

49.78 

20.20 
(May  25,      27.20) 

47.10 
(Apr.    6,47.30 

44.80 
(.\pr.    2,44.80. 

55.40 
(Mar.28,61.10) 

11.40 
(Mar.24,  28.50) 

10.90 
(Jan.  20, 13.80) 

19.80 
(Jan.  23,  38.80) 

25.60 
(Mar.30. 27.00 

1903 

Mar.  16, 
17 

50.57 

24.50 
(June  10,     38.00) 

47.60 
(Mar. 15, 47.60) 

42.00 
(Mar.ll,  42.40) 

49.20 
(Mar.  5,53.20) 

9.50 
(Mar.  1,  28.90) 

16.80 
(Mar.  6,18.82) 

37.40 
(Mar.  9,40.60) 

22.20 
(Mar.l2, 22.30 

1907 

Jan.    27 

50.33 

26.10 
(July  25,      28.00) 

45.00 
(Jan.  28,  45.70) 

46.20 
(Jan.  24,  46.201 

64.50 
(Jan.  21,  55.10) 

20.  iO 
(Mar.l5, 35.50) 

4  90 
(Mar.  5,14.50) 

28.20 
(Mar.  3,38.90) 

23.5(1 
(Jan.  28,  24.50 

1912 

Apr.  6,  7 

53.95 

29.85 
(Apr.    S,      30.80) 

49.40 
(Apr.    8,49.90) 

42.10 
(Mar.31,  42.60) 

46.80 
(Mar.27,53.20) 

9.40 
(Mar. 22, 28.10) 

19.58 
(Apr.  3,  19.581 

45  30 
(Apr.    8.46.60) 

22.40 
(Apr.  7,  23.20 

1913 
(First 

rise^ 

Jan.  28 

48.89 

9.70 
(Jan.  25,        5.70) 

47.50 
(Jan.  25,  47.60) 

44,70 
(Jan.  20,  46.70) 

45.50 
(Jan.  IS,  62.20) 

1470 
(Jan.    9,31.30) 

1270 
(Jan.  28, 17.00) 

33.50 
(Jan.  14,  48.40) 

'   »  "  22.90 
(Jan.  30,  24.30 

1913 

(Second 
rise) 

Apr.     7 

54.69 

21.60 
(Apr.  16,      27.20) 

54.10 
(Apr.    7,54.30) 

48.20 
tApr.    5,48.30) 

69.50 
(Apr.    1,69.80) 

7.90 
(Mar.  28, 30.40) 

Feb.  1.    17  60 
(Mar.21,M.47) 

44.00 
(Apr.    2,44.90) 

26. 4C 
(Mar. 30,31 .00 

1916 

Feb.    4, 

53.21 

31.40 
(Jan.  31,      31.40) 

43.8 
(Jan.  18,  45.7) 

38.7 
(Jan.  18,  43.6) 

35.3 
(Apr.    1,    53.5) 

8.5 
(Mar.  29,  21.8) 

9.n 
(July  12.  20.46) 

20.4 
(Jan.    5,42.40) 

22.4 
(Feb.    6.    26.5 

1920 

Mar.  31 

51.40 

24.7 
(Apr.  24, 

May  22,  28.0^ 

44.5 
(Mar.  28,  45.3 

41.3 
(Mar.  25,  42.8) 

43.5 
(Mar.  22,  54.6) 

12.6 
(Mar.  14,  24.5) 

112 
(Apr.  10.  23.5) 

14.7 
(Jan.  30,  44.10) 

Ih  7 
(Apr.  28,  23.6 

1922 

Mar.  26 

53.60 

21.5 
(Apr.  19,      33.95) 

48.8 
(Mar.  24,  48.8) 

42  5 
(Mar.  21,  42.9) 

47.2 
(Mar.  18,  52.1) 

15.0 
(Mar.  16,  18.3) 

12.8 
(Mar.  U,  21.0) 

27.80 
(Mar.  16,  45.1) 

24-1 
(Apr.  23.  26.0 

1913 

54  69 

1884          41.39 

1913      54.3 

1884      48.8 

1884      71.06 

1907       35.5 

1897      32.20 

01882      55.30 

1913        31.0 

A — Maximum  gage  readings  prior  to  1922. 

on  April  9  and  10.  The  second  rise  began  on  April  9 
and  continued  until  April  25,  when  a  stage  of  53.5  ft. 
was  recorded,  which  was  0.1  ft.  lower  than  the  crest  of 
March   25. 

In  addition  to  the  flood  water  entering  the  Missis- 
sippi from  the  Ohio  on  March  1,  a  disturbance  developed 
0%'er  the  lower  river  valley  and  rains  of  more  or  less 
intensity  resulted,  together  with  6  to  7  in.  of  snow 
in  northern  Arkansas  and  Missouri. «  This  resulted  in 
a  rise  of  the  lower  tributaries  of  the  river  about  the 
time  the  waters  of  the  Ohio  were  reaching  this  portion 
of  the  river.     During  the  first  weelc  of  April  all  tribu- 


noted  that  the  time  intei'val  between  the  two  crests  was 
30  days  at  Cairo,  111.,  30  days  at  Mhoon  Landing,  Miss., 
a  distance  by  river  of  273  miles;  27  days  at  Sunflower 
Landing,  Miss.,  a  distance  of  81  miles;  and  only  11  days 
at  Arkansas  City,  a  distance  of  83  miles. 

High  water  in  the  Arkansas  River  culminated  at 
Little  Rock,  Ark.,  on  April  16,  and  in  White  River  at 
Clarendon,  on  April  19  and  20,  caused  the  Mississippi 
to  rise  slowly  at  Arkansas  City  until  April  22,  seven- 
teen days  after  the  crest  of  the  first  rise  in  the  Missis- 
sippi had  passed  Sunflower  Landing. 

The  crests  of  the  two  rises  did  not  differ  by  more 
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TABLE  ri— CONDITION  OF  MISSISSIPPI  LEVEE  SYSTEM.  1922 


I«veeDietr!ct 

Rock    Island    to    New 

Boston,  lU. 
Muscatine  to  mouth  of 

Iowa  River,  'owa 
Mouth  o(  lowi  River  to 

Burlington,  Iowa.  .  . 
Mouth  of  Des  Moines 
River  to  LaGrange,  Mo. 
Warsaw  to  Quincy,  111 
Qttincy     to     Hamburg 

Bay,  ni 
LaGrange  to  mouth  of 

Missouri  River,  Mo. 
Head  of  Chouteau  IslanrI 

to  Prairie  du  Pont.  lU. 
Prairie  du  Pont  to  Grand 

Tower,  ni 

Grand  Tower  to  Gale. 

Ill 

Upper  St.  Francis 

Lower  St.  Francis 

White  River 

Reelfoot 

Upper  Yasoo 

Lower  Yazoo 

Upper  Tensas 

Lower  Tensas 

Atchafalaya 

Lafourche 

Barataria 

Pontchartrain 

Lake  Borgne 

Total 


In 

System 
Miles 


22 

78.30 
218 


241 

158  81 

127  51 
82.06 
71   98 

125.87 
78.42 


185  20 

241 

151   66 

127  51 
82.06 
71  98 

125  87 
78  42 


Contents 

1921 
Cu  Yd 

1.956,884 

1.238.14! 

1.330.500 


4.875.549 

1.298,763 

2.632,235 

445.153 

1,386.866 

9.347.947 
50,829.199 
18.043.663 

3,033,665 
41,436.756 
60,046,964 
62,287.961 
34.276,288 
30,221,690 
15.960,262 

5,421,211 
26,402.894 

6.122.443 


Lost  or 
Built  Since  Built  Since  Abandoned 

byLTnited    by  Local    Total  Built     During 


283,968 
174.026 


199.377 
813.265 
168.445 


44.587 

120.419 

1,418,826 

2,768,717 

1,007,716 

200.688 

3,4!l,|97 

3,082.511 

1.997.822 

2,315,944 

519.985 

160,998 

1,225,151 

89,957 


283,968 
501.216 


199.377 
813,265 
168.445 


12.079 
63.324 
23,927 

941,200 

1,172.304 
48.400 
392,097 
201.870 
11,087 
135.580 
3,222 


44.587 

120.419 

1,430,905 

2,832.041 

1,031,643 

209,688 

941.200 

3.431,197 

4,254.815 

2,046,222 

2,708,041 

741,855 

172,085 

1,360,731 

93.179 


23.786 
7.000 


35.000 
85.000 


114,000 
779.IQ4 
725,654 
538,459 
252.823 
129.183 
573.467 
133.681 


Contents. 

1922 
Cu.  Yd. 

2.240.852 

1,739.359 

1.306,714 

278,655 
1.752.440 

5.688.814 

1.467.208 


Per  Approx- 
Estimated    Cent       imatr 

Final  Now  Area  Pro- 
Contents     Built     tected 

"     ■■■  Sq.  Mi. 


Cu.  Yd 

3.270.352  66.5 

1.966.359  88.5 

2.180.500  59.9 

285,655  97.6 

1.785.440  98.2 

7.963.814  71.4 

1.918.208  76.5 

1.632.235                           2.632.235  100  0 

454,740          35,000          489.740  92  9 


1.029,500 

227.000 

873.786 

7.000 
33,000 

2,275,000 

451.000 


1.422.285 
10,778,852 
53,/.6l,240 
19,075,306 

3.243.3.'.3 
42.377.950 
63.364,181 
65,763.582 
35.596,856 
32,391,272 
16,449,294 

5,464.1  I' 
27.190,158 

6.081,941 


26,500 

3.515,987 

10,214.760 

9,435.694 

784.647 

23.680,50b 

22,183.322 

9,400.686 

6,618,316 

689,024 

641.750 

4,971,454 

812,607 


1,448, 
14.204, 
63.876, 
28.511, 

4.028, 
42,377, 
87,044, 
87,946. 
44,097, 
10.009, 
17,138, 

f-,105, 
32,161 

6,894. 


785  98  2 

839  75  4 

000  84 . 0 

000  66  9 

OOn  80  5 

956  100  0 

777  72  8 


74  8 
79.1 
83  0 
96  0  1 


863  89  5  f 
612  84. si 
548     88.2) 


44 


700 
3,500 
910 
310 
3,281 
3.367 
3,000 
2,080 
6.035 
2.020 
1.816 


1,818.95    1.779       380,433.774  20.052.599     3,332,280  23,384,879     3,397,247  400,421,406  97,906,629  498.328,035     80.4        27,628 


TABLE  IV— MAXIMUM  DISCHARGE  OF  GREAT  MISSISSIPPI  FLOODS 
Location 

Mississippi     River 

Helens     

Arkansas  River  at 

Little  Roek 

White  River  at 

ClareDdoD 


2,041.000     1,932.000 
235.000  90.000 

151.000        138.000 


1,706.000     1.598.000 
458.000  55.000 

320.000        125.000 


Mississippi     Hiver     si 

Arkansas  City.. 
Between  Arkansas  City 

and  Trippe 

Total  passing  lati- 
tude of  Arkansas 

City 

Decrease  aue  to  reser- 
voir effect 

*  Not  measured. 
»  Closed 


2,007.000 


1.782.000 
138,000 


1,920,000 
240,000 


2,484,000     1,778.000 

1.889.000     1.513.000 

336.000  5.000 


2.225.000     1.518.000 
239,000        260,000 


1,612,000 
280,000 
149.000 

2.041.000 

1.768.000 

(«) 

1,768,000 
273.000 


0.3  ft.  higher  at  the  first  crest  than  at  the  second.  Be- 
low Vicksburg  the  crests  were  materially  affected  by 
crevasses  and  by  the  return  flow  of  the  water  which 
had  escaped  through  the  break  in  the  Weecama  levee. 

Table  I  shows  the  stages  of  the  main  tributaries 
above  Cairo  .iust  preceding  the  maximum  atages  at 
Cairo  for  the  great  floods  beginning  with  Ihai  of  1882. 

In  this  table  the  date  of  crejit  at  Cairo  is  given  and 
the  readings  at  other  stations  corresponded  to  these 
Cairo  dates  allowing  the  proper  time  interval  for  travel 
to  Cairo;  the  interval  in  days  for  each  .station  is  given 


TABLE    V— MAXIMl'M    STAGES     IN    MISSISSIPPI    REFERRED    TO 
GULF  LEVEL 


than  0.2  ft.  at  any  of  the  regular  gages  from  Cairo  to 
Mhoon  Landing.  The  stage?  at  Helena  and  Sunflower 
Landing  were  respectively  0.7  and  0.6  ft.  higher  at  the 
second  crest  than  at  the  first,  and  the  stages  from  the 
Mouth  of  White  River  to  Vicksburg  were  from  0.2  to 


Maximum  stage,  loet 
n.bovc  mean  Gulf 
level: 

White  River 

Arkansas  City..    .  , 

Difference 

slope  per  mile 


13   13 
0.292 


12  31 
0.274 


12  21 
0  271 


11.21 
0,249 


T.VHl-E  HI— PROVISIONAL  MISSI.SSIPPI  LEVEE  GRADES  ADOPTED  IN  1914 


Name  ol  Gaj!e  .Station 


Cairo,  III 

Columbia.  Ky 

New  Madrid.  Mo 

Cottonwood  Point.  Mo 
Fulton.  Tenn.      . 
Memphi«.  Tenn. 
Mhoon  Landinft.  .MiM 
Helena.  Ark... 
Sunflower  Landing.  Mi-" 
Month  of  3Vhitr  liivrr.  , 
Arkanxan  City.  Ark 
Greenville.  .\ii«,.      . 
Lake  Prnvidenrr.  I>a. 

Vicksburg.  Miss 

St.  .Joseph.  La , 

Natches.  Miss 

Red  River  I>nnding,  La, 
Baynu  Harn,  La.     ... 

Baton  Rniigc.  La 

Plaquemine,  La 

Dnnaldsnnville.  I^a.     . 

Colleie  Point.  La 

CarroUton,  La 

Vbrt  Jackson,  La . 


Miles 
Below 
Cairo 


Mar    26 
Apr     26 


High  Water  of  1922 
Gauge 
Date        Reading 
Feet 
53  6 
49  0 
41.7 
38.5 
39  2 
42  5 
45   I 
53  2 
51  0 


52  0 
49  6 

54  8 
52  2 

55  3 
55  3 
49  4 
45  7 
41  I 
36  0 
30.9 
21  3 

9  A 


71   0 

Apr 

26 

124    5 

Mar 

28-30 

175  4 

Apr 

29 

227  0 

Apr 

1.2 

273  2 

Mov 

1.  2 

307   1 

\Inv 

3 

353.7 

Mnv 

2 

391   7 

Apr. 

21-24 

4)6  7 

Apr 

22-27 

480  2 

\pr 

27 

543   0 

\pr 

27 

601   8 

Apr 

28 

662  4 

Apr. 

26 

705.7 

Apr 

26      • 

772.6 

^tav 

15.  16 

806  9 

Mnv 

16 

841    0 

May 

16 

861   0 

May 

16 

892  8 

Mnv 

16 

911   3 

27.28 

964    5 

\pr 

25 

.046  8 

Apr 

26 

Previ 
Highest 

Height 
Feet 

54  69 

49  30 
44.61 
42.30 
44  07 
46.55 
45.28 

55  20 
51  60 

56  50 
56  40 

50  76 
48  80 
53.85 
50.80 
53  50 
53  20 
47  37 
43  82 
39.38 
35.10 
30  18 
21  05 

8  80 


YcMr 

1913 
1913 
1913 
1913 
1913 
1913 
1913 
1913 
1916 
1916 
1911, 
1912 
1916 
1916 
1916 
1916 
1912 
1912 
1912 
1912 
1912 
1912 
1912 
1916 


High  Water  of    1922 

C'omp.irerl 

With      Previon- 

Highest 

Feet 

—  1  09 
—   30 

—  2  91 

—  3  80 
—4  87 
—4  05 


-I  .80 
+  95 
4  1  40 
4  I  80 
+  2  10 
I  2  01 
+  1  88 
-t-1.72 
4  90 
4   72 


50  fl 
58  5 

56  0 
61  9 
60  5 
55  8 

53  7 
58.0 

54  0 

57  5 
57  5 

51  5 
48  1 
4V7 
39  0 
<4  4 
25.2 
11.0 


High  Water  of   1922 

Hrferred     to 

Provisional 

Lever     Grndr 

Fed 

—4  4 

-3.7 

—5  9 

—7.5 

—7.8 

—  9.0 
—4.9 

—  J. 3 
-5.0 
—5.1 
—J.  4 
—3.8 
—4.1 
—J. 2 

—  1.8 
—2.2 
—2.2 
—2  1 
—2.4 
—J  6 
—3,0 

—  3  5 
—3  9 

—  I   4 
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TABLE  VI- 

DURATION 

OF  FLOODS  ABOVE 

BANKFULL 

STAGE 

Gage 

at 

bank- 1882 

1897 

1903 

1907 

917 

1913 

1916 

I9?n 

1972 

full 

stage 

Ft. 

Da.vf 

Days  Days 

Days 

Days  Days 

Days  Days  Days 

Cairo 

44 

63 

51 

71 

78 

48 

49 

66 

67 

62 

Columbus.    - 

43 

H 

35 

14 

10 

38 

4? 

36 

38 

51 

New  Madrid. 

40 

(1) 

7 

0 

0 

73 

70 

10 

1 

35 

Cottonwood 

36 

51 

36 

19 

14 

39 

38 

36 

24 

48 

Fulton 

34 

63 

48 

20 

14 

44 

44 

40 

30 

51 

Memphis   .  , 

34 

54 

51 

33 

29 

58 

59 

56 

50 

57 

Mhoon 

35 

47 

79 

5! 

51 

66 

64 

70 

70 

66 

Helena 

41 

H5 

63 

77 

54 

63 

67 

65 

64 

62 

Sunflower 

36 

(') 

73 

84 

93 

86 

73 

97 

85 

77 

White  River. 

44 

«7 

6H 

79 

82 

84 

70 

93 

75 

69 

Arkansas  Citv 

44 

54 

54 

75 

75 

78 

65 

85 

73 

66 

Greenville.    . . 

3<) 

96 

51 

77 

69 

66 

60 

68 

68 

67 

Lake  Provirlen 

ce                   37 

39 

60 

75 

88 

79 

71 

90 

73 

66 

VicksburK. .  . 

42 

99 

67 

80 

82 

70 

78 

96 

90 

73 

8t.  Joseph .... 

40 

97 

61 

7? 

64 

70 

70 

85 

78 

69 

Natchez 

46 

28 

6i 

57 

23 

63 

56 

57 

69 

64 

Red  River 

43 

HI 

69 

73 

51 

76 

74 

84 

80 

76 

Baton  RouRe 

37 

0 

48 

44 

8 

6? 

39 

50 

67 

66 

Donaldsonvillr 

24 

(') 

HI 

88 

123 

9! 

96 

113 

109 

90 

Carrolltoii 

II 

210 

102 

146 

199 

132 

131 

176 

153 

104 

iNo  record. 

, 

in  the  heading.  The  day  and  maximum  reading  for 
each  rise  are  given  in  parentheses.  On  the  bottom  line 
of  the  table,  the  highest  known  water  prior  to  1922 
is  given. 

Table  II  shows  the  present  condition  of  the  levee 
system  along  the  river  from  Rock  Island,  111.,  to  Head 
of  the  Passes,  La.;  also  levee  operations  during  the 
past  year.  Under  column  "Estimated  final  contents," 
these  estimates  are  based  on  grades  and  sections  pro- 
visionally established  by  the  Mississippi  River  Commis- 
sion in  April,  1914 ;  720.6  miles  of  levee  have  been  com- 
pleted to  full  commission  grade  and  section. 

The  provisional  levee  grades  adopted  by  the  com- 
mission in  1914  were  based  upon  the  estimated  stages 
for  the  1912  flood  confined.  Table  III  is  a  tabulated 
statement  of  the  maximum  stages  during  the  1922  flood 
and  a  comparison  with  the  previous  highest  records  at 
all  gage  stations  from  Cairo  to  Carrollton ;  also  a  com- 
parison of  the  highest  stages  of  the  1922  flood  with  the 
1914  provisional  levee  grades. 

The  1922  flood  stages  were  well  below  the  previous 

TABLE  VII— DURATION  OF  FLOODS  ABOVE  A  50-FT.  STAGE 

a       Q        Q        g,        I       P  ^5 

I      ^      ^-      .fe       O       «■       d      •§,     o    '^ 


K 


Year 

I8iB2. 

1883. 

1884. 

1886. 

1890. 

1892. 

1893. 

1897 

1898 

1903. 

1906.. 

1907. 

1909. 

1912.. 

1913. 

1916. 

1917. 

1920. 

1922. 


O 


o 


55       56       36       52       33       51 


highest  at  all  gage  stations  above  White  River,  but  from 
White  River  to  Carrollton  they  exceeded  all  previous 
records. 

The  increased  height  of  the  flood  line  below  the 
Mouth  of  White  River  can  be  attributed  only  to  the 
closure  of  the  gap  between  the  Arkansas  River  levees 
and  the  Mississippi  River  levees  at  Cypress  Creek. 


\ -' 

07 

POINT  PLEU',': 
RCfCH 


%^  ;^i— ig 


y^-. 
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Table  IV  shows  maxi- 
mum discharge  for  each 
of  the  great  floods  since 
1912  in  the  Mississippi 
River  at  Helena,  and 
Arkansas  City,  also  the 
corresponding  discharges 
for  the  Arkansas  River  at 
Little  Rock  and  White 
River  at  Clarendon,  allow- 
ing six  days  for  flow  from 
Little  Rock,  and  two  days 
for  flow  from  Clarendon 
to  Ai'kansas  City.  The  dis- 
charges tabulated  for  Lit- 
tle Rock  and  Clai-endon 
for  the  years  1912,  1913, 
and  1922  were  scaled  from 
discharge  curves  for  those 
stations.  Table  IV  also 
shows  that  the  amount  of 
water  per  second  entering 
the  basin  at  and  above  the 
mouth  of  the  Arkansas 
River  was  less  at  the  crest 
of  the  1922  flood  than  at 
the  crests  of  the  1912, 
1913,  and  1916  floods.  The 
effect  of  the  Arkansas 
and  White  Rivei's  on  flood 
heights  in  the  Mississippi 
is  further  illustrated  by 
Table  V,  which  gives  the 
maximum  stages  in  the 
Mississippi  River  referred 
to  mean  Gulf  level,  at 
White  River,  and  Arkan- 
sas City;  also  to  the  total 
fall  and  the  slope  per 
mile  between  the  two 
gages  for  all  the  floods  in- 
cluded in  Table  IV.  Table 
V  also  shows  that  the 
slope  per  mile  was  18.4 
per  cent  less  in  the  flood 
of  1922,  than  it  was  in 
that  of  1912.  Table  VI 
gives  the  gage  reading 
corresponding  to  a  bank- 
full  stage  at  the  regular 
gages  from  Cairo  to  Car- 
rollton (omitting  Bayou 
Sara  and  College  Point), 
also  the  number  of  days 
during  which  the  princi- 
pal floods  since  1882  re- 
mained above  the  bankfull 
stage  at  each  of  the  gages 
tabulated.  Incidentally 
this  table  shows  that  the 
lengths  of  periods  of  over- 
flow have  not,  as  a  rule, 
been  increased  by  levee 
building. 

Table  VII  gives  the  number  of  days  during  which  the 
stage  exceeded  50  ft.  at  the  regular  gages  below  Cairo 
for  all  the  floods  covered  by  the  commission's  records. 
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FIG.  1.    FIRST  AND  SECOND 
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This  table  also  shows  that  the  duration  of  the  stages 
above  50  ft.  in  the  1922  flood  was  greater  than  for  any 
previous  flood. 

During  the  high  water  of  1922  the  maximum  stages 
at  the  mouth  of  White  River,  Ark.,  and  at  all  gages 
below  that  point  exceeded  the  previous  highest  known 
stages.  At  Red  River  Landing,  La.,  the  highest  stage 
was  2.1  ft.  higher  than  the  previous  highest  in  1912. 
The  highest  stage  at  Vicksburg  was  0.95  ft.  above  the 
previous  highest  in  1916,  and  was  above  50  ft.  on  the 
Vicksburg  gage  for  52  days.  Many  crevasses  occurred 
between  Rock  Island  and  Gale,  111.,  none  of  which  wei'e 
through  levees  that  were  built  to  provisional  grade  and 


FIG.    2.      THIRD   MISSISSIPri   RIVER   DISTRICT   FROM   THE 
WHITE  RIVER  TO  VICKSBURG 

standard  cross-section.    Table  VIII  shows  the  effect  of 
the  high  water  of  1922  on  the  levee  system. 

The  maximum  observed  discharges  at  six  stations  on 
the  Mississippi  River  from  Columbus,  Ky.,  to  Carroll- 
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TABLE  IX— MAXIMUM  OBSERVED  DISCHARGES  ON  THE  MISSISSIPPI.  1858-1922 


Year 


Ft. 

1858     42  7 

1882 43.6 

1883 

1884 

1893 43  8 

1897 42.5 

1898 42  5 

1903 44  5 

1904 43  9 

1907 43.2 

1912 48.5 

I9I3 49.3 

1916 48.3 

1920 46.9 

1922 48.9 


Coltmibus.  Kv. 
22  Miles  Below  Cairo 
Gagp         Discharge 


Cu.Kt. 
1,403,000 


1,528,000 
1,462,000 
1.517,000 
1,483,000 
1,502,000 
1,543,333 
2,015,21} 
2.014,849 
1,774.996 
1.527.430 
1,501.347 


Helena,    .^k  . 
307  Milea  Below  Cairo 
Gage  Discharge 

Ft.  Cu.Ft. 


20  0 

47  5 

49  0 

48  8 

50  9 
47  6 

49  9 
54.1 
55  0 
52.6 
50.0 
52.3 


.'Vrkansas  City.  Ark.. 

437  Miles  Below  Cairo 

Gage          Discharge 

Ft.  Cu.Ft. 


1.562.000 

466.000 
l.>94,000 
1,486,000 
1,425,000 
1.686,000 
1,412,000 
1,691.170 
2,040,660 
1.931.802 
1.705.639 
1.598.080 
1,612.125 


56  4 
54  0 
56  0 


552.000 
1,667,000 
1.646,000 
1.514,000 
1,743,000 
1.403,000 
1.608,120 
2,006,601 
1,782.084 
1.889,222 
1.513,089 
1.761,376 


Vicksburg,    Miss..       Red  River  Landing.  La.. 


602  Miles  Below  Cairo 
Gage  Discharge 

Ft.  Cu.Ft. 

46.9  1,244.000 


17.9 

52  0 
49  4 

51  4 
46.6 

49  6 
51.6 

52  2 
53.4 

50  6 
54.6 


461,000 

1.777,000 
1,456.000 
1,614,000 
1,382,000 
1,721,211 
1,780.407 
1,783.130 
1,801.315 
1,648,798 
1,825,555 


773  Miles  Below  Cairn 

Gage  Discharge 

Ft.  Cu.Ft. 

48^3  1,595.000 

46.0  1,292,000 

47  6  1,236,000 

50  2  1.290,000 

44.3  1,134,000 

50  0  1.206,154 

43.7  1,018,000 

46.9  1,291,448 

53  2  1,499.402 

50.6  1.306,364 

52  4  1,327,060 

49.6  1,109.536 

53.7  1.354.786 


CarroUton,    La.. 

964  Miles  Below  Cairo 
Gage  Discharge 
Ft.  Cu.Ft. 


14  2 

17  2 
18.6 
15.6 
19.0 
15.8 

18  6 
20.4 

19  2 
20.0 
17.6 
21.2 


1.086,000 
892.000 
1,129,000 
1,353,000 
1,096,000 
1,337,602 
1,097,935 
1,254,452 
1,357,739 
1,195,746 
1,338,969 
1,097,074 
1.358,311 


TABLE  VIII— EFFECT  OK  FLOOD  OF  1922  ON  LEVEE  SYSTEM 

Length        Area  of 


Levee  District 

Rock  Island  to  New  Boston,  111 

Muscatine  to  mouth  of  Iowa  River, 
Iowa . 

Mouth  of  Iowa  River  to  Burling- 
ton, Iowa      

Mouth  of  Des  Moines  River  to  La 
Grange,  Mo 

Warsaw  to  Quincy,  111 

Quincy  to  Hamburg  Bay,  111 

La  Grange  to  mouth  of  Missouri 
River,  Mo 

Head  of  Chouteau  Island  to  Prairie 
du  Pont,  III 

St.  Louis  to  Cape  Girardeau,  Mo.'.. 

Prairie  du  Pont  to  Grand  Tower, 


Btroyed 
Linear  Ft . 


Of  Ls 
Protected 
By  Sacks. 
Capping, 

Etc. 

Miles 


Land 

Saved 

From 

Overflow 

By    Levee,'! 

Sq. Miles 

44 


ni. 


Grand  Tower  to  Gale,  111  ,2 . 

Upper  St.  Francis 

Lower  St.  Francis 

White  River 

Reelfoot 

Upper  Yazoo. 
Lower  Yazoo 
Upper  Tensas 
Lower  Tensas 
Atchafalaya 
Lafourche 

Barataria 

Pontchartrain 

Lake  Borgnc      


1,100 


450 


438 

3,000 

445 

310 

3.281 

45.0 

2.140 
3,000 

28.5 

1.610 

49.0 

5,585 

57 

2.020 

8    1 

1.790 

7  01 

1.BI6 

75 

1,366 

27,291 

13,354  4,232 

'  Perry  County  levee  districts  Nos,  1,  2,  and  3.  These  districts  were  protectetl 
by  a  levee  built  by  local  authorities  which  was  practically  overtopped  throughoul 
its  entire  length. 

-  Includes  Preston  levee  district  in  which  breaks  occurred  in  a  levee  built  by 
local  authorities. 

5  Break  in  White  River  Levee.   Not  government  levee.   Laconia  Circle. 

*  Includes  446  sq.mi.  flooded  from  backwater  and  19  aq.mi,  flooded  in  Laconia 
Circle. 

6  Backwater. 

^  Overflowed  by  backwater  from  the  Atchafalaya  River. 


ton,  La.,  during  the  period  1858  to  1922  are  shown  in 
Table  IX, 

During  the  high  water  of  April,  1922,  crevasses  oc- 
curred in  a  number  of  local  levee  districts  between 
Cape  Girardeau,  Mo.,  and  Rock  Island,  111.  No  breaks 
were  in  levees  that  had  been  constructed  under  super- 
vision of  the  Mississippi  River  Commission,  except  in 
one  di.strict  where  the  levee  is  claimed  to  have  been 
dynamited. 

High  water  protection  of  levees  was  carried  on  in  a 
number  of  places  along  the  river  fi-om  Fort  Jackson  to 
Rock  Island,  as  described  in  Engineering  News-Record. 
May  18,   1922, 

The  following  crevasses  occurred  in  the  levees  below 
Cairo  during  the  high  water  of  1922: 


Poydras 

Myrtle  Grove. 


Miles 

Below 

Cairo 

693  Right 

693  RiEht 

985  Left 


Date 

of 
Break 
April  26 
.\pril  26 
April  27 


1,008  Right     April  22 


3,669 
1,100 
1,000 


Discharge 
Per 

,  Second 
Cu,Ft, 

'  623,000 
286,029 
450,000 


Date 
Measured 
Mav  10 


Automobile  Pushes  Bridge  Off  Abutment 

By  Charles  Haydock 

Philadelphia,    Pa, 

AN  ILLUSTRATION  of  the  potential  destructive- 
ness  of  motor  cars  running  at  high  speed  is  found 
in  the  wrecking  of  a  bridge  near  Tyrone,  Pa.,  noted 
in  Engineering  News-Record  of  Nov.  23,  p.  90-5. 

A  concrete  road  along  the  Little  Juniata  River  be- 
tween Tyrone  and  Altoona  crosses  the  river  on  a  skew 
of  about  45  deg.  by  an  old  through  Pratt  bridge  of 
seven  17-ft.  panels,  approached  by  curves  of  about  100 
ft.  radius.  The  inclined  end  posts  are  built  up  of  two 
7-in.  channels,  a  12  x  }-in.  cover  plate,  and  batten  plates 
below.    At  4  a.m.  on  Nov.  5,  a  Mitchell  runabout  failed 


LITTLE  JUNI.^TA  BRIDGE  AFTER  CAR  STRUCK  POST 
Curved  approach  responsible.  One  truss  pushed  off  abut- 
ment, the  end  post  breaking  when  It  struck  In  the  fall ;  other 
truss  littlr  damaged. 

to  make  the  approach  and  struck  the  outer  end  post. 
The  truss  was  forced  off  the  abutment,  and  when  the 
end  post  struck  the  abutment  or  the  ground  it  was 
broken  and  doubled  back  on  itself,  the  bottom-chord 
members  tearing  away  from  the  end  pin  (first  view). 
Nearly  all  the  members  of  this  truss  are  damaged  be- 
yond repair.  The  portal  and  sway  bracing  are  badly 
warped.  The  opposite  truss,  however,  is  in  fairly  good 
condition,  only  one  post  being  seriously  bent. 

Prior  to  the  accident  the  end  pins,  bearing  plates, 
etc.,  were  in  very  bad  condition  due  to  lack  of  main- 
tenance. The  bridge  floor,  of  creosoted  wood  block, 
held  together  in  the  collapse  except  along  the  line  of 
the  end  floorbeam,  which  parted  from  the  stringers 
when  the  truss  dropped.  The  joints  between  stringers 
and  floorbeam  showed  considerable  corrosion. 

A  few  nights  after  this,  another  car  in  attempting 
to  cross  this  bridge  made  the  turn  safely,  crashed 
through  the  barricade,  broke  the  red  light  and  entered 
the  bridge,  sliding  off  into  the  river  bed  between  two 
of  the  po,sts  where  the  hand  rail  had  been  removed. 
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Calaveras  Dam  Raised  With  Dry 
Fill  and  Puddled  Core 

Additional  Material  Now  Beins  Added  Brings  Total 

Height  to  175  Ft. — Concrete  Spillway  and 

New  Outlet  Tunnel  Provided 

THE  long  deferred  addition  to  Calaveras  Dam  that 
will  bring  the  total  height  up  to  175  ft.,  began  in 
earnest  last  September  when  a  contract  was  awarded 
to  Palmer  &  McBryde  for  placing  an  additional  800,000 
cu.yd.  in  the  structure.  The  dam  is  owned  by  the 
Spring  Valley  Water  Company  of  San  Francisco  and  is 
located  about  40  miles  soui 'least  of  that  city.  In  addi- 
tion to  the  contract  work  the  company  will,  with  its 
own  forces,  tap  into  the  new  outlet  tunnel  with  a  shaft 
and  a  concrete  intake  tower  above  it  and  will  also 
construct  a  concrete  spillway  at  the  west  end  of  the 


ing  cross-section,  was  excavated  to  hard,  impervious 
clay.  This  excavation  varied  in  depth  up  to  a  maximum 
of  40  ft.  and  represents  the  thickness  of  loose  material 
left  by  the  slip  of  1918.  Beneath  this  trench  is  material 
which  originally  was  sluiced  into  place  to  form  a  core 
and  which  has  now  thoroughly  solidified  and  hardened. 

The  trench  for  the  most  part  follows  the  toe  of  the 
fill  made  in  1920.  After  filling  the  trench  with  puddled 
clay,  a  core  fill  of  impervious  clay  thoroughly  soaked 
down  as  the  work  progressed  was  carried  up  the  up- 
stream face  of  the  1920  fill,  as  shown  in  the  cross- 
section.  Material  for  filling  the  trench  and  also  for 
making  the  core  fill  above  it  was  taken  from  pockets 
left  at  the  upstream  toe  of  the  dam  by  the  1918  slip 
and  filled  with  saturated  clay  from  the  core.  A  good 
deal  of  this  material  was  excavated  from  one  large  poc- 
ket whence  a  grab  bucket  loaded  into  dump  cars  at  the 
foot  of  an  inclined  track  built  down  the  slope  of  the  dam. 


PLAN  OF  CALAVERAS  DAM  SHOWING  LOCATION  OP  NEW  OUTLET  AND  SPILLWAY 


dam.  The  accident  that  occurred  on  this  dam  during 
construction  when  .some  800,000  cu.yd.  on  the  upstream 
face  slipped  into  the  reservoir  was  described  in  Eiif/i- 
merimj  News-Record  Dec.  26,  1918,  p.  1158.  Plans  for 
continuing  the  construction  and  increasing  the  avail- 
able water  supply  were  outlined  briefly  in  the  issues 
of  Sept.  29,  1921,  p.  540,  and  May  4,  1922,  p.  751. 

Material  for  the  additional  height  is  being  excavated 
by  an  electrically  operated  shovel  with  a  2}-cu.yd. 
bucket  from  the  west  bank  of  the  stream  above  the 
ultimate  level  of  the  crest.  Delivery  from  this  borrow 
pit  is  by  12-cu.yd.  dump  cars  hauled  by  locomotive  to 
trestles  on  the  dam.  Before  the  main  part  of  this  fill 
was  started,  a  cut-off  trench,  shown  in  the  accompany- 


The  section  marked  "sluiced  core"  in  the  accompany- 
ing drawing  will  be  formed  after  the  dry  fills  on  both 
sides  have  been  carried  up  to  heights  that  will  permit 
of  sluicing  fines  by  means  of  hydraulic  giants  down  the 
faces  of  both  fills  into  this  central  basin.  If  the  clay 
and  other  fines  that  can  be  brought  into  the  core  by 
this  sluicing  process  are  insuflicient,  additional  clay  will 
be  hauled  in  and  dumped  over  the  edge  of  the  fills 
whence  it  will  be  carried  to  the  desired  position  by 
the  sluicing  process.  This  plan  of  reconstruction  is 
much  along  the  lines  suggested  soon  after  the  slip  and 
described  in  Enf/rnecrino  Newf-Rrrnrd  Dec.  26,  1918, 
p.  1163.  The  present  contract  will  bring  the  crest  of 
the  dam  to  El.  775  as  shown  in  the  cross-section. 
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[Jiilnncc    on   CL    of    Spillway    in    Fee* 


PLAN  AND  PROFILE  OF  CONCRETE-LINED  SPILLWAY 


After  the  1918  slip  the  main  conduit  was  choked  with 
debris  and  the  conduit  marked  "8  x  8-ft.  tunnel"  on  the 
accompanying  plan  was  built  on  rush  schedule  to  pro- 
vide an  emergency  relief  from  possible  high  water. 
This  new  outlet  has  been  temporarily  controlled  by 
gate  valves  operated  through  a  5  x  8-ft.  shaft.  Present 
plans  call  for  a  concrete  intake  tower  above  ground 
and  a  shaft  below  ground  connecting  with  the  new  tun- 
nel, while  three  short  tunnels  will  connect  the  shaft  and 
reservoir  at  three  levels  below  the  base  of  the  tower, 
thus  affording  means  of  drawing  water  into  the  outlet 
under  all  conditions  of  water  storage. 

The  tower  will  be  of  standard  design,  40  ft.  high  and 
19  ft.  in  outside  diameter  at  the  base,  with  reinforced- 
concrete  wallf  ranging  up  to  30  in.  in  thickness.  The 
shaft  beneath  this  tower  will  have  a  42-in.  concrete 
lining  and  an  inside  diameter  of  12  ft.  A  novel  method 
of  mucking  this  shaft  was  made  possible  by  the  fact 
that  the  tunnel  beneath  it  was  already  in  service  when 
the  shaft  was  sunk.  A  12-in.  well-<:asing  was  first 
sunk  on  the  center  line  of  the  shaft  and  the  main 
shaft  was  driven  around  this,  scraping  the  muck  into 
the  well  as  the  material  was  broken  up.  The  shaft 
traversed  serpentine  rock  which  was  readily  broken  up. 
The  water  in  the  tunnel  carried  out  the  material,  so 
the  mucking  process  was  carried  on  speedily  at  low  cost. 

The  location  chosen  for  the  spillway  was  around  the 


as  much  as  35  ft.  per  hundred  toward  the  lower  end 
and  velocities  will  range  from  about  2J  ft.  per  second 
at  the  intake  to  97^  ft.  per  second  in  the  "chute"  or 
lower  section.  The  discharge  from  the  spillway  will  be 
into  a  spillway  pool,  however,  from  which  the  flow  is 
not  to  exceed  about  12  ft.  per  second. 

The  work  on  Calaveras  Dam  is  now  being  done  under 
the  direction  of  George  A.  Elliott,  chief  engineer,  and 
T.  W.  Espy,  construction  engineer,  of  the  Spring  Valley 
Water  Co.,  from  whom  the  data  were  obtained. 


Municipal  Coal  and  Wood  Yard  Legal 
in  Minnesota 

The  Minnesota  Supreme  Court  (Central  Lumber  Co. 
vs.  City  of  Waseca  et  al.,  188  Northwestern  Reporter; 
275)  has  decided  that  the  establishment  of  a  municipal 
fuel  yard  and  a  tax  levy  for  its  operation  is  constitu- 
tional.   The  decision,  in  part,  is  as  follows: 

The  question  is  whether  the  establishment  of  a  municipal 
coal  and  wood  yard  is  a  public  purpose.  The  constitutional 
validity  of  the  charter  is  presumed.  It  is  to  be  assumed 
that  in  framing  their  charter  the  people  were  informed  of 
conditions,  such  as  the  sources  of  supply,  the  ability  and 
disposition  of  dealers  to  care  for  local  demands,  and  other 
relevant  factors  affecting  the  situation,  and  found  that  pub- 
lic necessities  and  conveniences  were  such  that  the  establish- 
ment of  a  municipal  fuel  yard  was  a  pub'ic  purpose.    They 
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west  end  of  the  dam.  On  this  side  the  bank  has  a  steep 
slope  above  the  top  of  the  dam  so  that  any  considerable 
width  of  excavation  would  entail  handling  excessive 
quantities.  To  meet  this  situation  a  spillway  was  de- 
signed with  a  capacity  of  20,000  sec.-ft.  which  will 
have,  through  the  major  portion  of  its  length,  constant 
depth  and  varying  width.  The  desired  capacity  will  be 
secured  by  using  a  wide  intake  which  narrows  and 
pitches  down  on  a  sharp  grade  as  it  approaches  the 
slope  of  the  hill  where  a  minimum  width  is  desirable 
to  reduce  the  necessary  excavation.     The  grade  will  li- 


have  the  responsibility  of  their  finding:  and  the  wisdom  or 
folly  of  the  policy  which  they  authorize.  Their  determina- 
tion of  public  purpose  is  not  final.  It  is  accorded  weight, 
but  finally  the  court  must  determine  as  a  judicial  question 
whether  the  purpose  for  which  taxes  are  exacted  is  public. 

Economic  and  industrial  conditions  are  not  stable.  Times 
change.  Many  municipal  activities,  the  propriety  of 
which  is  not  now  questioned,  were  at  one  time  thought, 
and  rightly  enough  so,  of  a  private  character.  The  con- 
stitutional provision  that  taxes  can  be  levied  only  for  pub- 
lic purposes  remains,  but  conditions  which  go  to  make  a 
purpose  public  change. 

In  our  judgment  the  establishment  of  a  municipal  fuel 
yard  is  a  public  purpose. 


January  18,  1923 
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Microbiology  and  Theory  of  Activated  Sludge 

Discussion  of  Colloidal  vs.  Biological  Explanation  of  Phenomenon — Counts  of  Micro-Organ  isms 
Made  to  Determine  Effective  Surface 


By  Dr.  A.  M.  Buswell  and  H.  L.  Long 
Chief  and  Assistant  Biologist,  respectively.  Illinois  State  Water  Survey.  Urbana,  111. 


IN  REVIEWING  the  expressions  of  opinion  with  regard 
to  the  theory  underlying  the  activated-sludge  process  of 
sewage  disposal  one  comes  to  the  conclusion  that  two  main 
lines  of  action  are  held  responsible  for  the  results  obtained. 
That  the  mechanism  of  the  reaction  is  sometimes  described 
as  that  of  adsorption  of  the  colloidally  dispersed  matter  by 
sludge  already  present  in  the  sewage  is  evident  from  the 
following  statement  quoted  from   .veil  known  authorities.' 

"The  sludge  embodied  in  sewage  and  consisting  of  sus- 
pended organic  solids,  including  those  of  a  colloidal  nature 
when  agitated  with  air  for  a  sufficient  period,  assumes  a 
floeculent  appearance  very  similar  to  small  pieces  of  sponge. 
Aerobic  and  facultative  aerobic  bacteria  gather  in  these 
flocculi  in  immense  numbers,  some  having  been  strained 
from  the  sewage  and  others  having  developed  by  natural 
growth." 

In  other  words,  the  usual  suspended  particles  in  sewage 
grow  by  the  accretion  of  material  colloidally  dispersed, 
thus  producing  activated  sludge.  Other  writers  refer  to 
the  "scrubbing  action"  of  suspended  particles  and  compare 
the  action  of  activated  sludge  to  that  of  coagulated  alum." 
The  process  is  often  referred  to  as  one  of  o.xidation,  assum- 
ing that  oxidation  is  a  necessary  step  in  the  purification  of 
sewage.  Another  definition  states  that  activated  sludge 
must  be  of  "a  character  to  absorb  colloidal  matter,"  and 
still  another  author'  refers,  to  the  "clotting"  of  the  colloids 
in  the  sewage.  Such  expressions  seem  to  indicate  what 
might  be  called  the  colloidal  or  mechanical  theory  for  the 
mechanism  of  the  action  of  activated  sludge,  similar  in 
many  respects  to  the  Hampton  doctrine  of  the  action  of 
sewage  filters. 

The  other  theory  which  one  meets,  and  which  in  reality 
seems  to  have  been  the  first  to  be  proposed,  is  what  might 
be  calletl  the  biological  theory  and  resembles  Dunbar's 
theory  of  sewage  filters.  Those  emphasizing  this  view- 
point of  the  action  of  activated  sludge  call  attention  to  the 
analogy*  between  the  action  of  slate  beds,  contact  beds  and 
sprinkling  filters  and  the  action  of  activated  sludge.  The 
sludge  is  referred  to  by  these  writers,  not  as  a  clotted, 
agglomerated  or  coagulated  sludge  produced  by  the 
mechanical  growths  of  suspended  particles  in  the  sewage, 
but  as  biological  growths  arising  from  the  germination  and 
propagation  of  micro-organisms  whose  spores  are  always 
present  in  sewage.  The  term  "cultivated  sludge"'  used  by 
one  author  contrasts  perhaps  as  .strongly  as  any  with  the 
term  "coagulated"  or  "agglomerated"  sludge,  used  by  those 
favoring  the  colloidal  theory. 

Of  the  authors  who  favor  the  biological  theory,  we  find 
that  some'  refer  to  nitrification  and  nitrifying  organisms  as 
requisites  for  the  success  of  this  method  of  sewage  treat- 
ment, while  others  refer  to  the  sludge  as  being  composed  of 
a  variety  of  micro-organisms.  Mumford's'  MT  seems  to 
have  been  the  only  specific  organism  mentioned  as  having 
ability  to  produce  the  purification  of  sewage.  This  or- 
ganism, it  will  be  remembered,  required  for  its  best  activity 
appreciable  amounts  of  iron. 

11  one  examines  particles  of  activated  sludge  under  the 
microscope  he  Is  inuiii'diately  ImpK-ssed  with  the  fact  that 
there  is  practically  no  adsorbed,  precipitated  or  coagulated 
amorphous  matter  in  these  sludge  particles,  but  that  they 
are  composed  entirely  of  active  growing  microscopic  or- 
ganisms of  varieties  ranging  from  true  bacteria  up  through 
the  giant  bacteria,  with  occasionally  moulds  and  yeasts,  and 
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including,  as  well,  a  variety  of  free  swimming  and  at- 
tached protozoa'.  These  communities  of  micro-organisms 
must  obtain  food  and  this  food  must  be  supplied  from  the 
colloidal  organic  matter  in  the  sewage.  From  what  we 
know  of  the  metabolism  of  micro-organisms  it  is  probable 
that  the  unicellular  forms  are  absorbing  through  their 
membrane  such  soluble  form.s  of  organic  matter  as  are 
able  to  pass  through  this  membrane,  and  that  they  are 
also  secreting  enzymes  which  are  capable  of  peptizing  or 
liquifying  colloidal  particles  too  large  to  be  directly  ab- 
sorbed. Protozoa,  on  the  other  hand,  can  easily  be  seen  to 
approach  and  ingest  visible  particles  of  organic  matter. 

Action  Like  Hog  Feeding — Thisi  biological  theory  of  the 
action  of  activated  sludge  might  be  summarized  and  em- 
phasized by  proposing  what  seems  to  be  a  rather  striking 
analogy,  namely,  that  the  purification  of  .sewage  effected 
by  microscopic  coninuinities  appearing  as  floes  is  entirely 
similar  to  that  of  garbage  liisposal  by  feeding  it  to  hogs. 
It  does  not  seem  probable  that  colloidal  or  mechanical  pre- 
cipitation play  any  gieater  part  in  the  metabolism  of  micro- 
organisms than  they  do  in  the  digestion  of  the  larger  ani- 
mals. One  .serious  objection  to  the  colloidal  theory  of 
coagulation  is  that  the  colloidal  particles  in  sewage  and  the 
activated-sludge  particles  are,  so  far  as  we  are  able  to  de- 
termine, both  negatively  charged.  Since  adsorption  of  col- 
loids is  most  effective  between  oppositely  charged  particles 
it  sihould  not  be  applied  to  the  conditions  of  the  activated- 
sludge  particles  without  reservation. 

Discussion  of  the  theory  at  this  time  may  seem  academic 
and  impractical.  Since,  however,  these  two  theories  would 
suggest  rather  dift'erent  lines  of  attack  on  the  general 
problem,  we  have  chosen  to  review  and  compare  them. 

If  the  action  is  largely  colloidal  and  mechanical,  then  we 
vrill  need  to  .study  particularly  the  colloid  chemistry  of  the 
sewage.  If,  on  the  other  hand,  it  is  biological,  we  will  need 
to  study  the  biology  of  the  sludge,  and  should  have  for  the 
sake  of  the  success  of  the  activated-sludge  process  a  most 
complete  knowledge  of  the  desirable  and  undesirable  mem- 
bers of  these  microbial  communities  upon  which  we  are  to 
rely  for  the  purification  of  sewage. 

Comparatively  little  has  been  published  on  the  organisms 
of  activated  sludge.  Karlier  writers  make  especial  mention 
of  nitrifying  bacteria.  Bartow'  and  Smith  noticed  large 
numbers  of  worms  (Aeolosoma  Hemprichii)  as  well  as 
Vorticella  and  Rotifera  at  times  in  the  sludge.  Purdy* 
counted  the  various  protozoa  in  strawboard  waste  activated 
in  a  3-in.  glass  lube  and  fed  by  the  fill-and-draw  method. 

More  recently  Dienert'"  and  Cambier"  have  debated  the 
role  of  bacteria  in  the  activated-sludge  process.  Dienert 
maintains  that  bacteria  are  es.senlial  since  nitrification  did 
not  take  place  in  the  presence  of  phenol,  ('ambler,  on  the 
other  hand,  maintains  that  the  activated-sludge  process  is 
an  example  of  ordinary  chemical  catalysis.  His  conclusions 
appear  to  be  based  on  three  experiments:  One  in  which 
chloroform  wa.s.  introduced  with  the  air  used  for  aeration, 
apparently  on  the  assumption  that  the  chloroform  would 
be  a  germicide;  one  carried  out  at  low  temperutmc  (0  to 
12  deg.  C.)  on  the  assumption  that  nitrifying  bai  Inia  are 
not  active  at  these  temperatures,  and  one  in  whi.  h  iron 
sulphide  was  added.  That  nitriricutinn  and  piinlication 
were  accomplished  under  these  conditions  C'umbier  inter- 
prets as  proof  of  the  catalysis  theory  of  the  reaction.  Ho 
presents  no  definite  data  to  show  sterility  of  his  solutions. 
In   the  same  journal    Courmont"   reports   a   study   of  the 
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PROCESSION  OP  ORGANISMS  AND  SOLIDS  PROM  RAW  TO  : 
ACTIVATED  SLUDGE 
Dorr-Peck   Tank    I 
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bacterial  flora  of  activated-sludge  effluent.  He  found  seven 
species,  one  of  which  was  B.  subtilis.  No  obligatory 
anaerobes  were  found  and  in  some  cases  B.  coli  was  absent. 


Of  the  various  investigations  which  have  been  made  that 
of  Purdy'  furnishes  the  most  complete  data  on  the  various 
organisms  present  in  the  sludge.  Purdy  followed  the  usual 
Sedgwick-Rafter  method  of  enumerating  the  microscopic 
organisms,  reporting  the  zoogleal  floes  in  standard  units  of 
0.004  mm.  sq.  Purdy  used  a  500  c.c.  aerating  vessel  op- 
erated with  an  unmeasured  excess  of  air  on  the  fill-and- 
draw  system  with  24-'hour  aeration  periods.  This  system 
served  admirably  the  purposes  of  the  particular  investiga- 
tion which  shov/ed  the  presence  of  relatively  large  numbers 
of  protozoa,  especially  of  Peritrichs.  Some  work  of  the 
present  authors  on  a  similar  scale,  and  with  excess  of  air 
and  24-hour  fillings,  gave  similar  results.  They  do  not 
seem  to  correspond  to  results  obtained  when  smaller 
amounts  of  air  are  used,  nor  with  the  results  on  larger 
experimental  units. 

The  analytical  data  herewith  reported  refer  to  samples 
taken  from  the  aeration  chambers  of  a  two-tank  Dorr-Peck 
activated-sludge  unit  fully  described  elsewhere."  For  the 
purposes  of  the  present  paper  it  will  be  sufficient  to  state 
that  the  apparatus  was  treating  about  6,5,000  gal.  a  day  in 
two  aeration  chambers  having  capacities  of  14,400  and 
12,700  gal.  respectively  and  operated  in  series.  Approxi- 
mately 0.75  cu.ft.  of  air  was  used  per  gallon  of  which  two- 
thirds  was  used  in  the  first  tank  and  one-third  in  the  second. 
A  good  degree  of  clarification  and  an  average  methylene- 
blue  stability  of  three  days  were  obtained  during  the 
run. 

Microscopic  observation  made  during  the  winter  of 
1920-21  indicated  .some  sort  of  a  relation  between  the 
amount  of  air  used,  the  strength  of  the  sewage,  the  settling 
rate  of  the  sludge  and  the  types  of  organisms  composing 
the  sludge.  When  in  the  spring  after  a  shut-down  for  re- 
pairs, the  plant  was  started  up  without  any  activated- 
sludge  as  a  "starter,"  daily  microscopic  observations 
were  made  to  follow  the  changes  in  microbial  life  as  the 
sludge  built  up.  The  daily  records,  which  on  account  of 
the  unexpected  pressure  of  other  work  had  to  be  limited  to 
brief  observations,  are  given  below.  In  general  it  is  to  be 
noted  that  the  Holotrichs  were  the  first  to  appear  in 
noticeable  numbers  but  that  they  gave  way  in  time  to  other 
forms.  The  Peritrichs  (Carchesium  and  Vorticella)  ap- 
peared only  after  several  days  of  aeration.  The  matured 
sludge  seemed  to  be  composed  largely  of  zoogleal  masses 
with  frequent  colonies  of  Peritrichs  and  an  occasional 
Hypotrich    (generally  Euplotes). 

In  September  the  daily  qualitative  study  of  the  sludge 
was  resumed  and  a  careful  investigation  of  the  forms  in 
the  zoogleal  masses  undertaken.  In  November  an  inter- 
ruption in  the  operation  of  the  plant  offered  another  oppor- 
tunity to  study  the  forms  appearing  during  the  building 
up  of  sludge,  in  this  series  of  examinations,  which  dates 
from  Nov.  17,  quantitative  estimations  were  made  using 
the  Sedgwick-Rafter  method  of  enumeration,  as  Purdy  did. 
Beginning  with  Dec.  9,  FeSO^  equivalent  to  10  mg.  per  liter 
of,  Fe,  was  added  to  the  influent  sewage  for  the  purpose  of 
determining  its  effect  on  the  nitrogen  cycle.  It  appeared 
to  be  without  effect  on  the  character  of  the  organisms  found. 
The  results  of  these  examinations  are  given  in  the  accom- 
panying table. 

In  the  study  of  the  microbiology  of  activated  sludge  in  its 
development  from  raw  sewage  there  seems  to  be  a  definite 
succession  or  addition  of  forms,  as  the  sludge  develops. 
Beginning  with  the  characteristic  micro-organisms  of  raw 
sewage  as  it  is  taken  into  the  aeration  chamber,  there  is  a 
predominance  of  the  minute  flagellates  and  ciliates,  with 
occasional  Peritrichs  and  Holotrichs.  In  a  few  days  the 
minute  forms  diminish  in  number  until  they  become  a 
negligible  quantity  while  Peritrichs,  Holotrichs  and 
Heterotrichs  increase  in  number,  the  Peritrichs  predom- 
inating throughout.  As  the  minute  forms  become  insig- 
nificant the  zoogleal  masses  of  the  Chlamydobacteriacae 
and  Nematodes  appear,  to  be  followed  in  a  few  days  by 
the  sudden  appearance  of  Phyotrichs.  This  point  then 
brings  us  to  the  characteristic  fauna  and  flora  of  the  ma- 
tured activated  sludge,  under  the  particular  conditions  of 
operation  employed,  e.g. — aeration,  rate  of  filling  and 
drawing,  etc. 
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SUMMARY  OF  MICROSCOPIC  OBSERVATIONS  MAT  3-17, 
DURING  BUILDING-UP  PERIOD  OF  ACTIVATED- 
SLUDGE  TANKS  I  AND  II 


May  3 
May  4 


May  6 
May  7 


Hay  9 
May  10 


May  12 
May  13 
May    15, 


Plant  started  operation. 
I.  A  few  Paramecium,  paper  fibers  and  miscel- 
laneous vegetable  cells. 
I.  Paramecium,   paper   fibers  and   miscellaneous 
vegetable  cells. 
II.  ZoOgleal   masses    of   fine    bacterial    filaments 
beginning  to  form. 
I.  Large   fiocs    of   zofigleal   masses    of   fine   bac- 
terial  filaments. 
II.  Zooglea,  Paramecium,  Colpidiiim. 
I.  Branching  zobgleal  masses  of  fine  bacterial 
filaments,   Parmecium.     Spyrogyra. 
II.  Paper    fibers    with    mucli    attached    zooglea. 
Many  Paramecium,  few  Peritrichs  (Vorticelli, 
dae),   branched   zoogleal  masses  of  fine   fila- 
ments. 
1.  Branched   zoogleal   masses  of  fine   filaments, 
Paramecium,     Colpidium,     one     filament     of 
.Spyrogyra. 
II.  Branched    zoogleal    masses    of    fine    bacterial 
filaments,  few  Holotrichs,  mould  hvphae  and 
paper  fibers. 
1.  First  appearance  of  Peritrichs  In  tank  I.    One 
filament    of    Spyrogyra,    Zoogleal    masses    of 
filamentous  bacteria, 
II.  Increase  in  Peritrichs. 
I.  Few  ciliates,  80  per  cent  of  field  consi.st.s  of 
zoogleal  masses. 
II.  Jlany  Peritrichs. 
I.  Largely    zoogleal   mas.';    of    filamentous    bac- 
teria ;  some  Hypotrichs  and  Peritrichs. 
II.  Largely  zoogleal  masses  of  filamentous   bac- 
teria ;  fewer  Peritrichs. 
No  change  In  character. 
Increase  in  Peritrichs. 
No  changes  in  cliaracter. 


Bacterial  Svrface — Bering"  long  ago  pointed  out  the  im- 
portance of  bacterial  surface  in  sewage  purification,  tliough 
little  definite  data  have  been  developed  since  his  paper  on 
the  subject.  From  tiie  tables  we  may  obtain  a  notion  of 
the  order  of  magnitude  at  least  of  the  sludge  suiface  in 
the  activated-sludge  process.  Take  a  ease  where  2,000,000 
standard  units  of  zoogleal  masses  were  found  per  cubic 
centimeter  in  the  aeration  chamber.  Each  floe  must  have 
a  lower  surface  equal  at  least  to  the  upper  surface  esti- 
mated .so  that  leaving  out  the  side  surfaces  we  would  liave 
4,000,000  standard  units  of  0.004  mm.  sq.  each  or  160  cm. 
square  of  surface  per  cubic  centimeter  of  volume.  This 
figure  does  not  include  the  surface  of  the  protozoa  or  the 
free-swimming  bacteria.  If  increased  by  50  or  100  per  cent 
it  would  probably  approach  more  closely  the  correct  value. 

Summary — In  view  of  previous  work  of  other  autliors 
cited  and  the  data  of  the  present  paper  we  wish  to  propose 
the  following  statement  of  the  theory  of  the  activated- 
sludge  process:  Activated-sludge  floes  are  composed  of  a 
synthetic  gelatinous  matrix,  similar  to  that  of  Nostoc  or 
Merismopedia,  in  which  filamentous  and  unicellular  bac- 
teria are  imbedded  and  on  which  various  protozoa  and 
some  metazoa  crawl  and  feed.  The  purification  is  accom- 
plished by  digestion  and  assimilation,  by  organisms  of  the 
organic  matter  in  the  sewage  ana  its  resynthesia  into  the 
living  material  of  the  floes.  This  process  changes  organic 
matter  from  colloidal  and  dissolved  states  of  dispersion  to 
a  state  in  which  it  will  .settle  out. 
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Monuments  to  Early  Eigineers  of 
the  Rock  Island  Ry. 

Samuel  B.  Reed  and  Gen.  Grenville  M.  Dodge  Are 

Honored  for  Location  and  Construction 

Work  on  Pioneer  Lines 

IN  THE  recent  celebration  of  the  70th  anniversary 
of  the  Chicago,  Rock  Island  &  Pacific  Ry.,  whose  first 
train  was  run  from  Chicago  to  Joliet  in  1852,  a  pleasant 
feature  was  the  unveiling  of  monuments  erected  by 
the  railway  company  in  memory  of  two  engineers  who 
were  engaged  in  the  survey  and  construction  of  the 
early  lines  of  the  Rock  Island  system,  which  were 
pioneer  lines  in  the  development  of  the  western  part 
of  the  country.  These  engineers  were  Samuel  B.  Reed 
and  General  Grenville  M.  Dodge,  both  of  whom  were 


1           m^ 

^^i^ff^^ 

I -A 

1 

1 

I 

'/ " 

Pia,  1— SAMUEL  B.  REED 
PIrat  location  and  construction  engineer.  Rock   Island  System 

later  prominent  in  the  location  and  construction  of  the 
Union  Pacific  as  the  final  link  In  the  fir.st  transcon- 
tinental railway.  Both  became  members  of  the  Amer- 
ican Society  of  Civil   Engiiieer.s. 

The  Rock  lnJand  System — The  beginning  of  the  pres- 
ent system  known  as  the  Rock  Island  Lines  was  the 
incorporation  in  1847  of  the  Rock  Island  &  La  Salle 
R.R.,  to  connect  navigation  on  the  Illinois  and  Mis- 
si.ssippi  rivers.  Later  it  was  authorized  to  extend 
east  to  Chicago.  Construction  was  commenced  at  that 
point,  the  track  being  laid  with  rails  l)rought  from 
England  and  delivered  by  lake  schooners.  On  Oct.  10, 
1852,  the  first  train  was  run  from  Chicago  to  Joliet, 
40  miles,  thus  inaugurating  the  new  railway.  In  June, 
1854,  the  first  train  was  run  from  Chicago  to  Rock 
Island,  on  the   Mississippi. 

The  Mississippi  &  Mis.souri  Ry.  was  incorporated  in 
1853  to  build  westward  across  Iowa  to  the  Missouri 
River,  the  city  of  Council  Bluffs  being  selected  aa  the 
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terminal  of  this  road  and  the  place  for  the  crossing 
of  the  projected  line  to  the  Pacific.  But,  the  railway 
did  not  reach  Council  Bluffs  until  1869.  The  great 
timber  truss  bridge  over  the  Mississippi  to  connect  the 
two  lines  was  a  remarkable  engineering  work  but  was 
the  subject  of  strong  protest  by  the  steamboat  inter- 
ests.    In  a  case  where  the  wreck  of  a  steamboat  was 


FIG.  2 — MONUMENT  TO  SAMUEL  B.  REED  AT  JOLIET 

charged  to  the  new  bridge  Abraham  Lincoln  was 
attorney  for  the  railway.  Besides  a  swing  span  of  285 
ft.  there  were  five  fixed  spans  of  250  ft.  The  noted 
engineer,  .John  B.  Jervis,  was  consulting  engineer  for 
both  of  these  railways,  which  on  completion  formed  a 
line  from  the  Great  Lakes  to  the  Missouri  River.  At 
present  the  system  of  the  Chicago,  Rock  Island  & 
Pacific  Ry.  aggregates  more  than  8,000  miles. 

Samuel  B.  Reed — Mr.  Reed  was  born  at  Arlington, 
Vt.,  in  1819  and  was  educated  at  Middleport  Academy. 
His  engineering  experience  began  in  1841  on  the 
enlargement  of  the  Erie  Canal,  following  which  he  was 
wi*^h  the  Detroit  &  Pontiae  Ry.  until  its  completion  in 
1843,  when  he  joined  the  U.  S.  Government  expedition 
which  explored  the  upper  Lake  Superior  country.  In 
1846  he  took  charge  of  the  extension  of  the  Michigan 
Central  R.R.  west  from  Kalamazoo  to  Mattewan,  and 
when  that  was  finished  he  went  with  the  Michigan 
Southern  &  Northern  Indiana  R.R.  This  latter  was 
completed  in  1852  and  was  the  first  railway  to  enter 
Chicago  from  the  east. 

In  1850,  Mr.  Reed  was  engaged  as  engineer  for  the 
Rock  Island  Ry.  and  then  made  the  survey  from  Chicago 
to  Joliet,  the  first  section  of  the  line.  He  was  in 
charge  of  construction  of  the  entire  main  line  from 
Chicago  to  the  Mississippi,  with  the  exception  of  a  few 
miles,  and  on  its  completion  he  surveyed. the  Washing- 
ton bi'anch,  which  is  now  a  part  of  the  Kansas  City 
line  of  the  Rock  Island  System.  Later  he  went  to  the 
Chicago,  Burlington  &  Quincy  R.R. 

In  April.  1864,  Mr.  Dey,  chief  engineer  of  the  Union 
Pacific  R.R.,  appointed  Mr.  Reed  as  locating  engineer 
for  that  part  of  the  line  from  Green  River,  Wyo.,  to 
the  Salt  Lake  basin.  He  reached  Salt  Lake  City  by 
.'^tage  in  May  and  began  his  exploration  of  possible 
passes  through  the  mountains,  reporting  in  1865  in 
favor  of  the  Wasatch,  Echo  Canyon  and  Weber  River 
route.  He  was  superintendent  of  consti'uction  from 
'"'ebruary,  1866,  to  May,  1869,  when  connection  was  com- 
pleted with  the  Central  Pacific. 


In  later  years  Mr.  Reed  was  employed  on  various 
railway  works  and  was  engaged  by  Mr.  (later  Sir) 
William  C.  Van  Home  to  report  on  the  proposed  west- 
ern end  of  the  Canadian  Pacific  Ry.  He  died  at  Joliet, 
111.,  on  Dec.  25,  1891.  A  portrait  of  Mr.  Reed  is  repro- 
duced in  Fig.  1.  In  Fig.  2  is  shown  the  monument  which 
was  erected  to  him  by  the  Chicago,  Rock  Island  &  Pacific 
Ry.,  and  which  was  unveiled  on  Oct.   10,   1922. 

General  Grenville  M.  Dodge — In  1831,  Grenville  M. 
Dodge  was  born  at  Danvers,  Mass.  He  entered  Nor- 
wich University  at  Northfield,  Vt.,  in  1848  and  after 
graduating  from  the  scientific  department  early  in  1851 
he  entered  Capt.  Partridge's  private  school  for  prac- 
tical instruction  in  field  engineering,  receiving  a 
diploma  as  a  military  and  civil  engineer  in  July,  1851. 
He  went  west  at  once,  to  Peru,  111.,  and  was  axeman 
and  transitman  on  the  surveys  for  the  Illinois  Central 
R.R.  from  La  Salle  to  Bloomington.  In  March,  1852, 
he  was  engaged  as  rodman  by  Peter  A.  Dey,  division 
engineer  of  the  Rock  Island  R.R.,  and  later  had  charge 
of  the  survey  of  the  Peoria  branch.  When  Mr.  Dey 
was  made  chief  engineer  of  the  Mississippi  &  Missouri 
R.R.,  as  an  extension  of  the  Rock  Island  Ry.,  he 
engaged  Mr.  Dodge  as  principal  assistant  engineer  in 
the  survey  of  a  line  between  the  two  rivers.  The 
route  selected  was  from  Davenport,  through  Des  Moines 
to  Council  Bluffs,  this  last  point  being  selected  as 
the  Missouri  River  crossing  for  the  future  Union 
Pacific  R.R.  Until  1857  he  was  engaged  in  the  con- 
struction of  the  Mississippi  &  Missouri  Ry.,  which  is 
now  a  part  of  the  Rock  Island  System.  Construction 
being  then  suspended  he  continued  the  surveys  west 
of  the  Missouri  for  the  Union  Pacific. 

During  the  Civil  War,  General  Dodge  had  extensive 
experience  in  reconstructing  railways  and  bridges  de- 


FIG.  3— JIGNUMK.N'T  TO  OIOX.  Gi:i:NVi LI.l':  M.   OODGB  .\T 
NORWICH  UNIVERSITY.    .N'ORTHFIELD.   VT. 

stroyed  by  the  Confederate  army.  Meanwhile  work  on 
the  Union  Pacific  R.R.  had  been  commenced  at  Omaha, 
in  1863.  and  on  his  resignation  from  the  army  in 
1866,  with  the  rank  of  Major-General,  he  became  chief 
engineer  of  this  pioneer  line  to  complete  the  first  trans- 
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continental  railway.  Under  military  protection  against 
numerous  attacks  by  the  Indians,  the  surveys  were 
extended  to  the  California  state  line  and  construction 
was  carried  on  until  in  May,  1869,  it  met  the  Central 
Pacific,  building  eastward.  These  surveys  are  said  to 
have  included  some  15,000  miles  of  instrument  line  and 
25,000  miles  of  reconnoissance. 

Plans  for  a  Missouri  River  bridge  connecting  Council 
Bluffs  and  Omaha  were  prepared  by  General  Dodge  in 
1868,  and  he  is  said  to  have  been  responsible  for  the 
use  of  the  pneumatic  process  in  sinking  9-ft.  cylinder 
piers  to  a  depth  of  60  to  90  ft.  in  the  loose  sand  of 
the  river  bed.  These  depths  are  also  said  to  have  been 
about  twice  as  great  as  those  of  previous  foundations 
sunk  by  the  pneumatic  process  in  this  country. 

For  the  next  25  years,  1870-1895,  General  Dodge  was 
active  in  railway  construction,  largely  in  the  West  and 
Southwest.  He  retired  in  1896  and  died  in  1916  after  a 
life  of  prominence  in  the  railway  and  engineering  devel- 
opment of  the  "Wild  West."  More  complete  records  of 
his  career  are  given  in  Engineering  News  of  Jan.  20, 
1916,  and  Oct.  28,  1909. 

As  part  of  the  Rock  Island  Ry.  celebration  on  Oct. 
10,  1922,  monuments  to  General  Dodge  were  erected  at 
Council  Bluffs,  la.,  and  at  Norwich  University,  the 
latter  is  shown  in  Fig.  3.  A  seat  will  be  built  later 
on  the  slab  which  supports  the  granite  block.  The  spade 
shown  was  used  in  digging  the  hole  for  the  memorial 
tree. 


Transmountain  Diversion  of  Water 
in  Colorado 

Need   and   Extent  of  Diversions   Already  Made — 
Physical  Limitations — Colorado  River  Prob- 
lem and  Denver  Water  Supply 

By  Robert  Follansbek 

District  Knginffr.  U.  S.  Geolopiral  Survey,  Diiivpr,  Colo. 

THE  plan  of  the  seven  Western  States  through  a 
commission  and  the  Federal  Power  Commission  to 
divide  equitably  the  waters  of  that  river  and  the  fact 
(hat  the  bulk  of  the  water  originates  in  Colorado, 
makes  transmountain  diversion  of  water  in  that  state 
;in  important  subject  to  the  engineering  profession. 
To  show  the  need  for  transmountain  diversion;?,  the 
extent  to  which  such  diversions  have  already  been 
made,  both  from  the  Colorado  and  other  mountain 
drainage  basins,  the  physical  limits  of  such  diversions 
from  the  Coloi-ado  Rivei*  basin,  and  the  effect  of  these 
latter  upon  the  flow  of  the  Colorado  at  the  state  line, 
the  following  article  i.s  presented.     The  physical  limita- 


tion of  transmountain  diversions  from  the  Colorado  River 
in  Colorado  appears  to  be  less  than  300,000  acre-ft.  annu- 
ally, and  the  effect  of  these  will  reduce  the  flow  at  the 
state  line  by  only  a  few  per  cent. 

More  than  half  of  the  103,658  sq.mi.  comprising 
the  area  in  Colorado  are  within  the  Rocky  Mountain 
region.  The  eastern  part  of  the  state  lies  within  the 
province   of  the   great   plains    which    extend   from   the 
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front  range  of  the  Rockies  to  the  Missouri  River.  Irriga- 
tion has  been  practiced  in  this  region  for  many  years,  and 
the  area  of  irrigable  land  is  only  limited  by  the  water 
supply.  The  .sources  of  this  supply  are  the  South  Platte 
and  Arkansas  rivers  and  their  numerous  tritiutaries  which 
I'ise  on  the  eastern  slope  of  the  Rocky  Mountains.  With 
the  present  water  supply  the  limit  of  irrigation  on  the 
plains  has  been  almost  r'?ached.  On  the  western  slope 
of  the  mountains,   particularly   in   the   Colorado  River 
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TABLE  I— EXI.tlTTXG  TRANSMOfNTAIN  niVnR.TOXS  IX  COLORADO 


From 

Snrih  PIfiiu  Hiter  biiin: 

Laraniie  River ._. . 

Hearlwatere  of  Laramie  Hivei 

I.arnriiie  River      

Men'l«nler.of  I.arntiiieRivr 
Headwaters  of  North  Plaite 
do 

Colnrnih  Rtrrr  4  .     .• 
North  Fork  Colorado  River.. 
Kaitle   


Coehotopa  Creek 


Caehe  la  Pmulr 


Cache  la  Pondre 
Arkannaft  River 
Clear  Creek 
South  Platte 
Rio  Cirande 


-Conduit 

Dilrh         Caparitv 
Miles  Ser-I'l. 


DraiiiaRe       AveraRe 

Ari'a  Annnul 

lntereepted  Divornion 


S.|M 


17.000 
2,<><)0 
5,<>00* 


)00 

12.400 

2.200 

600 

400 

2,500 


47.400 
*  Laramie-Poiidre  tunnel  i^  limited  to  an  annual  divention  of  15. 5fH)aere-fl,  by  a  reeenl  deeiainn  of  the  Itnited  Rialen  Supreme  Court    in   the  Wynming-Colorad.i 
•uit.     The  drainage  area  intereepted  by  it  ineluden  (hat  mlereepled  by  the  Skyline  and  Hand  Creek  ayiilem.^  whieh  divert  water  at  higher  elevatinna. 
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basin,  which  includes  all  of  the  mountainous  area  except 
7,700  sq.mi.  in  the  Rio  Grande  basin  and  1,730  sq.mi. 
in  the  North  Platte  ba.sin,  the  water  supply  is  far 
in  excess  of  the  irrigable  land. 

For  many  years  water  has  been   diverted  from  the 
Colorado  and  North  Platte  drainage  basins  by  means 


TUNNEL  LENGTHS  INCREASE  AS  ELEVATION  FALLS 
Section  through  mountain  range  on  headwaters  of  Praser 
River. 

of  open  ditches.  Table  I  gives  the  principal  facts  of. 
each  existing  transmountain  diversion. 

These  diversions  are  made  chiefly  by  open  ditch 
and  represent  practically  the  limit  of  transmountain 
diversion  by  that  relatively  inexpensive  means. 

The  continued  need  for  additional  water  on  the  east- 
ern slope  of  the  Rockies  has  caused  water  users  to 
propose  additional  diversions  of  greater  magnitude  and 
cost.  Table  II  shows  the  principal  proposed  diversions. 
The  total  may  reach  300,000  acre-ft. 

TABLE  II— PROPOSED  TRANSMOUNTAIN  DIVERSIONS 

Length  of 
•  Conduit 


To 

S^ 

Q 

S=< 

Citv  of  Denver    Fraser  River 

Clear  Creek 

9,200 

6* 

•SI 

100,000 

do       -      Williams  Fk. 

.    do 

10,400 

i 

It 

36,000 

do              Blue  River 

Tarryall  Creek 

10,300 

U 

02 

98.000 

Water    users    in 

Arkansas  Val- 

ley                    Eagle  Rver 

Arkansas  River 

10,200 

2 

1^ 

24,000 

do              Frvingpan  C^r 

do 

11,600 

2* 

) 

7,000 

Water  Supply  & 

Storage  Cot    N.   Fk.   Colo. 

River 

Caehe la  Poudre 

0 

7 

10,000 

Total 

17 

167 

275,000 

*  Ivanlioe  tunnel  on  abandoned  Colorado  Midland  Rv. 

t  Proposed  extension  of  Grand  River  ditch. 

The  monthly  amount  of  water  possible  of  diversion 
under  each  plan  has  been  computed  for  the  year  1916, 
which  was  practically  a  normal  year,  as  shown  by  the 
22-year  record  of  Colorado  River  at  Glenwood  Springs 
and  the  results  are  given  in  Table  III. 

TABLE  III— TOTAL  MONTHLY  DIVERSIONS  FOR  NORMAL  YEAR 

. Total   Amount    Diverted   in   Acre-Feet . 

Diversion                     May*         June          .luly  Aug.         Sept.        Oct. 

Fraser  River 14,300        34,400      14,800  9,400        5.030        3  660 

WilliamsFork 1,980         14,500        8,500  4.670        2,240        1760 

BlueRiver 9,510        36,000      21.300  15,600        6,320        6'280 

Eagle  River 3,190        10,900        3,230  1,510         1,020           730 

Fryingpan  Creek 750          2,890        1,410  715           308            164 

No.  Fk.  Colorado  River..        1,270         3.960        1,580  875           668          504 

Total 31,000      103,000      79,900      32,800      15.600      13,100 

*  Partial  month. 

The  effect  of  these  diversions  upon  the  discharge  of 
the  Colorado  River  at  the  state  line  is  shown  in  Table 
IV  by  a  comparison  with  the  discharg;,e  of  the  Colorado 
River  near  Fruita    (near  the  state  line)   for  1916. 

The  slight  effect  that  the  proposed  diversions  will 
havfe  upon  the  flow  of  the  Colorado  River  at  the  state 


line  shows  how  gi'oundless  are  any  fears  that  may  be 
entertained  as  to  the  effect  of  transmountain  diversions 
upon  the  flow  of  the  lower  Colorado. 


TABLE  IV— EFFECT  OF  DIVERSIONS  ON  DISCHARGE  OF  COLORADO 


RH'ER    NEAR    FRUITA 


Recorded  discharge... 
Proposed  diversion.. . 
Reduced  discharge.. . 
Per  cent  of  recorded 
flow 


May 
1,410,000 

31,000 
1,380,000 

98 


Discharge  in  Acre-Feet- 

.fune     July    Aug. 


Sept.  Oct. 

1,910,000  769.000  536,000  240,000  167,000 

103,000   79,900   32,800   15,600  13,100 

1, 810,000  689,000  503,000  224.000  154,000 
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The  topography  of  the  upper  Colorado  basin  is  such 
that  it  is  confidently  believed  the  proposed  plans  rep- 
resent closely  the  limit  of  transmountain  diversions,  at 
least  for  many  years  to  come.  In  order  to  divert  the 
275,000  acre-ft.  proposed,  it  will  be  necessary  to  build 
17  miles  of  tunnel  and  167  miles  of  ditch,  an  under- 
taking of  great  magnitude. 

The  accompanying  diagram  represents  roughly  the 
section  through  the  range  on  the  headwater^  of  Fraser 
River  and  is  typical  of  similar  sections  on  other  head- 
water streams.  This  diagram  shows  that  as  the  eleva- 
tion of  the  proposed  tunnels  decreases  their  lengths 
increase  greatly.  Near  the  mouth  of  Fraser  River 
(El.  8,500  ft.)  a  tunnel  would  be  14  miles  long  and 
would  intercept  the  run-off  from  220  sq.mi.,  amount- 
ing to  158,000  acre-ft.  A  system  of  collection  ditches 
would  increase  this  amount  somewhat.  On  Williams 
Fork,  if  the  proposed  tunnel  were  lowered  900  ft.  to 
El.  9,500  ft.,  its  length  would  be  increased  from  3  to  7 
miles  and  the  run-off  intercepted  would  be  increased 
from  36,000  to  56.000  acre-fi.  On  Blue  River  a  lower- 
ing of  the  proposed  tunnel  800  ft.  (El.  9,500  ft.)  would 
increase  its  length  from  31  to  17  miles.  It  is  impossible 
to  state  the  amount  of  run-off  that  would  bo  inter- 
cepted, because  long  collection  ditches  are  needed  in  this 
basin,  and  the  success  of  these  is  doubtful.  On  Eagle 
River  a  tunnel  700  ft.  lower  (El.  9,500  ft.)  than  that 
proposed  would  be  14  miles  long  and  would  intercept 
the  run-off  from  67  sq.mi.,  amounting  to  50,000  acre-ft. 

The  foregoing  facts  show  that  the  increased  expense 
of  the  greater  lengths  of  tunnels  is  out  of  proportion 
to  the  increased  amount  of  water  intercepted.  This  is 
due  to  the  fact  that  the  snowfall  on  the  mountain  I'ange 
is  heaviest  at-  the  top  and  decreases  greatly  with  a 
decrease  in  altitude.  (Follansbee,  Robert,  "Some  Char- 
acteristics of  Run-Off  in  the  Rocky  Mountains,"  Water 
Supply  Paper  500-C,  U.  S.  Geological  Survey.)  Investi- 
gation of  the  stream-flow  records  on  Fraser  River 
shows  that  at  El.  9,200  ft.  the  annual  run-off  is  1,200 
acre-ft.  per  square  mile.  The  unit  run-off  from  the 
area  between  that  and  the  mouth  of  the  river  (El. 
8,000  ft.)  is  only  G44  acre-ft.  per  square  mile  or  about 
half  of  that  from  the  upper  area.  Exact  figures  can 
not  be  given  for  the  other  headwater  streams  but  data 
on  other  mountain  streams  all  confirm  the  statement 
that  unit  run-off  in  a  drainage  basiii  decreases  rapidly 
with   decrease   in  altitude. 

Any  proposals  to  divert  greater  amounts  than  those 
already  outlined  will  face  the  adverse  conditions  of 
greatly  increased  cost  of  tunnels  which  will  cover  areas 
yielding  a  decreasing  amount  of  additional  water. 
These  two  adverse  conditions  of  greatly  increased  cost 
and  decreasing  unit  run-off  from  the  additional  areas 
reached  illustrate  admirably  the  economic  law  of 
"diminishing  returns,"  and  it  is  confidently  believed 
that  this  law  will  operate  against  any  considerable 
extension  of  diversions   beyond  those  proposed. 
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A  New  Book  by  Secretary  Hoover 

AXIERICAX  INDIVIDUALISM— By  HerberJ  Hoover.  Garden 
City,  N.  Y. :  Doubleday.  Page  &  Co.  Cloth ;  ;.x7  in. ;  pp. 
72.     ?1. 

This  little  book,  which  can  be  read  in  less  than  an 
hour,  reveals  another  of  the  many  sides  of  Herbert 
Hoover,  that  of  social  philosopher.  The  thesis  of  the  book 
is  that  the  social  philosophy  of  our  institutions  is  that 
of  individualism,  but  individualism  restrained  by  insis- 
tence upon  maintaining  equality  of  opportunity  for  all. 
The  ideals  of  this  individualistic  philosophy  are  thus 
expressed  by  Mr.  Hoover: 

That  while  we  build  our  society  upon  the  attainment  of 
the  individual,  we  shall  safeguard  to  every  individual  an 
equality  of  opportunity  to  take  that  position  in  the  com- 
munity to  which  his  intellig-ence,  char^ctei-,  ability,  and  am- 
bition entitle  him ;  that  we  keep  the  social  solution  free  from 
frozen  strata  of  classes;  that  we  shall  stimulate  eti'ort  of 
each  individual  to  achievement;  that  through  an  enlarging- 
sense  of  responsibility  and  understanding  we  shall  assist 
him  to  this  attainment;  while  he  in  turn  must  stand  up  to 
the  emery  wheel  of  competition. 

These  ideals  Mr.  Hoover  proceeds  to  examine  on 
philosophic,  spiritual,  economic  and  political  grounds. 
The  argument  is  particularly  interesting  when  it  re- 
lates to  the  economic  and  political  phases.  Mr.  Hoover 
reviews  the  various  curbs  to  individualism  that  have 
been  developed  as  a  result  of  our  industrial  progress 
and  points  out  how  legal  inhibition  has  steadily  tended 
to  thwart  the  adverse  influence  of  these  developments. 
He  says: 

The  growth  of  corporate  organizations,  of  our  banking 
systems,  of  our  railroads,  of  our  electric  power,  of  our 
fari.  co-operatives,  of  our  trade  unions,  of  our  trade  asso- 
ciations and  of  a  hundred  others,  indeed,  develops  both  bene- 
ficent and  malign  forces.  The  timid  become  frightened. 
But  our  -basic  social  ideas  march  through  the  new  things 
in  the  end.  *  *  *  Progress  requires  only  a  guardianship 
of  the  vital  principles  of  our  individualism  with  its  safe- 
guard of  true  equality  of  opportunity  in  them.  "  *  * 
A  great  test  of  the  soundness  of  a  social  system  must  be  its 
ability  to  evolve  out  of  itself  those  orderly  shifts  in  its 
administration  that  enable  it  to  apply  the  new  tools  of 
social,  economic  and  intellectual  progress,  and  to  eliminate 
the  malign  forces  that  may  grow  in  the  application  of  these 
tools. 

In  hi.s  di.scussion  of  the  political  phases  of  our  in- 
dividuali.stic  philosophy,  Mr.  Hoover  lays  down  very 
precisely  the  dividing  line  between  government  regula- 
tion of  the  forces  of  business  and  government  produc- 
tion or  distribution  of  commodities  and  services.  The 
government's  duty  is  to  saf^uard  equality  of  oppor- 
tunity, which  is  accomplished  Vjy  regulation;  it  must 
maintain  the  initiative  of  our  people,  which  is  accom- 
plished by  the  government  staying  out  of  production 
and   distribution. 

Very  neatly  does  Mr.  Hoover  dispose  of  the  dema- 
gogue.s  who  find  fault  with  our  sy.stem  and  who  live 
by  pointing  out  its  deficiencies.  He  admits  that  our 
social  system,  as  well  as  any  other,  contains  faults,  but 
these  faults  are  to  him  but  the  spur  for  renewed  energy 
in  their  removal — energy  which  is  but  a  demonstration 
of  the  vitality  of  our  social  ideals. 


The  book  closes  with  a  chapter  on  the  future  in 
which  Mr.  Hoover  reiterates  his  faith  in  our  social 
ideals — a  chapter  which  might  well  become  recurrent 
reading  for  all  who  think.  Particularly,  would  it  be 
good  reading  for  those  to  whom  this  incisive  sentence 
applies,  "The  perpetual  howl  of  radicalism  is  that  it  is 
the  sole  voice  of  liberalism — that  devotion  to  social 
progress  is  its  field  alone." 

The  book  deserves  wide  circulation  and  serious  study. 
It  has  been  placed  on  our  shelves  alongside  the  contribu- 
tions to  social  thinking  of  two  other  great  engineers, 
alongside  of  Morrison's  '"New  Epoch,"  the  crystalliza- 
tion of  thinking  on  the  "manufacture  of  power,"  and 
Steinmetz's  "America  and  the  New  Epoch,"  a  most 
stimulating  book,  although  it  contains  much  with 
which  to  disagree. 


The  Technique  of  Freight  Transportation 

R.\IIJlO.\D  FREIGHT  TRAXSPORTATION— Bv  L.  F.  Loree. 
Pre.sulent  Dt-Iawaie  &  Huct.suii  Co..  Chairman  Kansas  Cltv 
Southein  Railwa.\  Co.  New  YorVc  :  D.  Appleton  &  Co.  Cloth : 
5»x8i  in.;  pp.  771;  halftones  and  line  cuts.     $5. 

There  is  no  lack  of  books  on  the  various  phases  of 
railroad  engineering  and  operation.  Location,  design, 
construction,  administration,  accounting,  all  have  been 
discussed  at  length  from  the  viewpoint  of  the  specialist. 
It  has  remained  for  Mr.  Loree,  however,  to  present  an 
exhaustive  and  autl.oritative  exposition  of  the  tech- 
nique of  railroad  transportation,  with  respect  to  its 
major  economic  function  of  moving  the  produce  of  our 
mines,  fields,  and  factories.  Although,  in  carrying  out 
this  purpose,  he  has  been  compelled  to  treat  of  the  sev- 
eral te<:hnical  services  involved  in  the  maintenance  and 
operation  of  the  transportation  machine,  he  has  limited 
this  treatment  to  those  considerations  which  have  a 
direct  bearing  upon  freight  transportation. 

Mr.  Loree  handles  his  subject  under  seven  main  heads. 
The  first  of  these  deals  especially  with  the  work  of  the 
civil  engineer  and  discusses  the  permanent  way  as  an 
essential  factor  in  the  conduct  of  transportation.  Track, 
structures,  grade  and  alignment  improvements,  water 
and  coal  stations,  signals,  yards,  and  all  other  elements 
that  go  to  make  up  the  fixed  railroad  structure  are  dis- 
cussed at  length  with  respect  to  their  contribution  to 
adequate  and  economical  transportation. 

Then  follow  sections  on  shops  and  equipment,  field  and 
staff  organization,  accounts  and  statistics,  the  movement 
of  cars,  the  movement  of  engines  and  trains,  and  finally 
a  very  full  section,  divided  into  two  parts,  in  which  is 
reviewed  the  history  of  railroad  labor  relations  and  the 
current  problems  involved  in  the  human  side  of  the 
industry. 

All  of  these  chapters  may  be  read  with  profit  by  the 
engineer  in  whatever  field  he  may  be  working.  At  times 
he  may  find  irksome  the  detailed  description  of  opera- 
tions unrelated  to  his  own  work,  but  on  the  whole  the 
book  is  easy  read'ng  and  affords  an  exceptional  outlook 
upon  the  technical  problems  of  our  second  national  in- 
dustry, in  the  operation  of  which  engineering  is  so  vital 
an  element. 
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Aside  from  the  identity  of  the  author  as  president  of 
one  railroad  and  chairman  of  another,  and  from  his  life- 
time of  experience  as  a  railroad  engineer  and  executive, 
the  best  index  to  the  practical  and  authoritative  char- 
acter of  the  book  is  found  in  the  following  quotation 
from  the  foreword,  in  which  Mr.  Loree  describes  the 
process  of  its  making: 

I  therefore  sat  down  to  the  preparation  of  a  series  of 
memoranda  on  freight  transportation,  pointing  out  some  of 
the  things  that  help  and  some  that  hinder  the  prompt  and 
regular  movement,  and  this  in  spite  of  a  full  recognition  that 
there  is  a  universality  of  duty  and  interest  running  through 
the  whole  railroad  world  which  makes  it  very  difficult  to  deal 
with  one  part  of  that  world  only.  These  were  submitted, 
from  month  to  month,  to  the  officers  of  the  companies  of 
which  I  had  charge,  for  discussion  and  consideration  with 
reference  to  their  own  situation  and  practice.  The  method- 
ical study  of  problems  thus  presented  serves  to  focus  thought 
and  activity  upon  current  duties  with  the  happiest  results. 
Prepared  originally  for  the  oPicers  of  my  own  companies, 
I  venture  to  offer  this  material,  expanded  and  rearranged,  to 
the  whole  body  of  railroad  officers  in  the  hope  that  it  may  be 
helpful  to  them. 

Least  Squares 

Reviewed  by  Oscar  S.  Adams 

Mathematician,  U.   S.   Coast  Goedetic   Survey,   Washington,   D.   C. 
PRACTICAL,   LEAST    SQUARES — By    Ora    Minor    Leland,      New 

York   and   London :     McGraw-Hill   Book   Co.      Cloth ;    6    x   9    in. ; 

pp.   237.     $3. 

This  work  is  based  upon  a  series  of  lectures  that  the 
author  gave  for  several  years  to  classes  of  civil  engi- 
neering students  at  Cornell  University.  As  the  title 
indicates,  it  is  the  practical  side  of  the  subject  that  is 
kept  in  the  foreground  throughout.  To  the  man  who 
wants  to  use  "Least  Squares"  as  a  tool  in  his  work,  this 
feature  cannot  be  commended  too  highly.  The  pure 
mathematician  may  prefer  the  theoretical  side  of  the 
subject,  but  the  engineer  and  the  physicist  want  to  know 
how  to  apply  the  method  to  the  problems  in  hand. 

The  introduction  gives  a  clear  discussion  of  the 
various  classes  of  errors,  and  passes  from  the  assump- 
tion of  the  arithmetic  mean  to  the  method  of  least 
squares.  All  people  who  deal  with  the  measurement  of 
physical  quantities  have  need  to  note  carefully  this 
classification  of  the  errors  that  may  enter  into  obser- 
vations, as  well  as  to  master  the  most  practical  method 
of  dealing  with  accidental  errors.  This  introduction 
is  therefore  important  and  the  subject  is  well  treated 
in  a  style  that  is  easily  followed. 

After  a  short  chapter  on  "direct  obsei'vations  of  one 
quantity"  we  pass  to  "indirect  observations  of  a  func- 
tion of  the  unknown  quantities."  Incidentally  the  sub- 
ject of  weighting  of  observations  is  developed  and 
illustrated  by  examples. 

The  formation  and  solution  of  normal  equations  are 
important  features  that  must  be  thoroughly  mastered 
by  those  who  wish  to  apply  the  method  to  practical 
problems.  A  very  well  written  chapter  is  therefore 
devoted  to  the  subject  of  the  solution  of  such  sets  of 
equations. 

The  two  chapters  treating  of  "observations  of  depen- 
dent quantities;  conditioned  observations"  are  devoted 
largely  to  the  adjustment  of  triangulation.  This  is  a 
phase  of  the  subject  in  which  the  author  has  had  a 
great  deal  of  experience  and  hence  he  is  well  qualified 
to  present  the  matter  :  i  a  clear  and  concise  manner. 
There  is  no  other  field  that  illustrates  in  such  a  strik- 
ing'manner  the  practical  utility  of  the  method  of  least 


squares  for  reconciling  the  various  discordant  results 
due  to  the  accidental  errors  of  observation.  Such  com- 
plicated inter-relations  arise  due  to  the  geometric 
equations  of  conditions  that  such  a  tool  is  absolutely 
necessary  for  the  practical  elimination  of  the  dis- 
crepancies. 

Engineers  may  well  profit  by  these  two  chapters 
written  in  a  readable  style  by  an  acknowledged  author- 
ity on  the  subject.  To  other  readers,  this  phase  of  the 
applications  should  be  of  interest  because  it  furnishes 
such  an  excellent  field  for  illustrating  the  general 
principles  of  the  method  of  adjustment  of  observations. 

To  the  physicists,  the  chapter  "empircal  formulas" 
will  be  more  directly  of  interest  and  use.  After  the 
type  of  the  curve  is  decided  upon  the  method  of  least 
squares  gives  the  most  satisfactory  scheme  for  deter- 
mining the  necessary  constants. 

The  subject  of  precision  is  taken  up  toward  the 
end  of  the  book  since  for  practical  applications  this 
part  is  less  important  that  the  method  of  using  "least 
squares"  for  adjustment  purposes.  This  phase  of  the 
subject  is  more  theoretical  and  hence  not  much  more 
is  given  than  the  required  formulas.  In  the  four 
appendices,  some  account  is  given  of  the  theory  upon 
which  the  subject  is  founded;  this  part  will  of  course 
be  of  least  interest  to  the  practical  man. 

The  whole  work  is  written  in  the  lecture  style  and  is 
well  illustrated  by  examples  that  are  solved  in  the  text. 
The  subject  matter  might  possibly  have  been  better 
arranged  for  reference  work,  but  the  rather  full  index 
will  serve  as  an  aid  in  locating  any  desired  topic.  As  a 
text-book,  it  has  the  disadvantage  of  being  devoid  of 
problems  to  be  solved  by  the  student.  No  greater  help 
can  be  found  for  mastering  a  mathematical  subject  than 
the  solution  by  the  student  of  problems  illustrating  the 
principles  that  have  been  established.  As  a  practical 
text  for  the  non-mathematical  worker  it  must  be  given 
a  high  place  and  it  deserves  careful  consideration  by 
the  pure  mathematician  as  well. 


Short  Essays  on  Industrial  Economics 

SOME  PROBLEMS  IN  CURRENT  ECONOMICS— By  M.  C.  Rorty. 

JI.E..  E.E..  President  National  Bureau  of  Economic  Researcii. 
Assistant  Vice-President  American  Telephone  and  Telegraph  Co. 
New  York:  A.  W.  Shaw  Co.    Cloth;  5  x  8  in. ;  pp.  142.     $1.25. 

In  five  brief  esays  Mr.  Rorty  has  presented  a  series 
of  studies  on  the  economic,  financial,  and  statistical  as- 
pects of  modern  industry.  He  makes  no  claim  to 
thoroughness  from  the  standpoint  of  the  trained  econo- 
mist and  has  sought  to  base  the  various  discussions  upon 
fact  rather  than  upon  opinion  or  personal  judgment. 
The  author  has  provided  a  check  upon  his  dicta  con- 
cerning controversial  subjects  by  submitting  his  text 
to  friends,  representative  of  the  Socialist  and  labor 
viewpoints.  Their  comments  and  criticisms  have  been 
printed  as  footnotes  to  the  text  wifh  which  they  take 
issue,  a  procedure  that  is  exceedingly  helpful  to  the 
reader  in  contrasting  the  diverse  opinions. 

The  essays  .deal  with  industrial!  history,  social  and 
industrial  organization,  production  and  distribution, 
some  pertinent  statistics,  in  which  the  author  discusses 
the  relations  between  physical  production,  wages,  and 
the  distribution  of  the  national  income,  and  finally  an 
outline  of  present  day  conditions  ending  with  a  con- 
structive program  for  industrial  development. 

The  author's  viewpoint  may  best  be  understood  from 
the  following  quotation  from  his  preface: 
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After  nearly  twenty  years'  experience  as  engineer  and 
executive,  the  necessities  of  the  writer's  employment  com- 
pelled him,  as  a  very  practical  matter,  to  undertake  a  study 
of  economic  fact  and  theory.  In  nearly  every  case  the  ini- 
tial study  of  theory  was  incidental  to  the  pressing  demands 
of  some  practical  problem.  *  *  *  This  peculiar  background 
for  the  several  essays  while  explaining  certain  omissions 
may  also,  it  is  hoped,  give  the  volume  some  degree  of  spe- 
cial usefulness  to  the  practical  man  who  feels  the  need  for 
•  a  general  knowledge  of  economics,  but  lacks  the  time  neces- 
sary for  the  reading  of  more  technical  and  extensive  trea- 
tises.   

A  Practical  Book  on  Mosquito  Control 

MOSQUITO  ERADICATION' — By  W.  E.  Hardenbiiig,  Sanitary 
Engineer.  Certified  Member  American  Association  of  Engineers. 
New  Yorli  and  London  :  .McGraw-Hill  Book  Co.  Cloth ;  6  x  9 
in. ;  pp.  248  ;  146  half  tones  and  line  drawings.     $3. 

In  writing  this  book  the  author's  aim  was  to  outline 
concisely  the  best  practice  in  mosquito  control,  avoiding 
a  bulky  volume  but  omitting  nothing  of  value.  Thomas 
J.  Headlee,  entomologist.  New  Jersey  Experiment  Sta- 
tion, who  has  examined  the  volume  for  Engineering 
News-Record,  gives  his  opinion  of  the  volume  as  follows : 

The  book  appears  to  be  a  pretty  good  digest  of  the  prin- 
cipal facts  relating  to  mosquito  control  as  practiced  in  the 
United  States,  and  should  prove  a  useful  handbook  for  per- 
sons engaged  in  the  practical  work  itself,  especially  where 
that  work  is  concerned  with  malarial  mosquito  control 
problems.  The  weakest  part  of  the  work  is  its  consideration 
of  the  salt  marsh  mosquito  control  problems.  That  portion 
of  the  book  devoted  to  educational  and  publicity  matters  is 
perhaps  its  best  executed  section.  Of  course,  there  are 
minor  mistakes  such  as  one  finds  in  all  books,  but  there  do 
iiot  appear  to  be  enough  of  them  to  merit  serious  con- 
demnation. 

The  opening  chapter.  The  Toll  of  the  Mosquito,  deals 
with  the  insect  as  a  vehicle  for  the  transmission  of 
malaria,  yellow  fever,  dengue  and  filariasis.  The  eco- 
nomic significance  of  the  insect  both  as  a  disease 
spreader  and  as  an  annoyance  is  discussed,  particular  at- 
tention being  given  to  malaria  as  a  labor  problem.  The 
entomology  of  the  mosquito  is  taken  up  in  a  chapter 
entitled  Some  Disease  Bearing  American  Mosquitos. 
Control  measures  are  next  considered,  first  by  means 
of  a  review  of  a  number  of  specific  campaigns — in  the 
Canal  Zone,  on  the. St.  Louis  &  Southwestern  R.R.,  and 
at  and  near  American  camps  during  the  recent  war. 
Chapters  follow  on  initiating  anti-mosquito  campaigns 
and  on  administering  the  work  when  under  way.  These 
lead  up  to  the  engineering  and  allied  aspects  of  the 
subject — inland  and  salt  marsh  drainage  ( 40  and  20 
pages,  respectively),  oiling,  fish  control,  screening  and 
various  other  measures,  combative  and  protective,  the 
latter  including  mass  treatment  by  quinine  of  malaria- 
infected  populations.  The  final  chapter,  Rural  Mosquito 
and  Malaria  Control,  takes  up  the  need  of  a  survey,  the 
protection  of  homes  in  swamps,  rice-field  problems  and 
rural  community  measures.  Appendixes  contain  a  table 
,  to  assist  in  identifying  certain  common  American  mos- 
quitos, an  approved  anti-mosquito  ordinance,  a  leaflet 
for  educational  campaigns,  and  a  bibliography. 

Of  the  numerous  earlier  volumes  on  the  mo.squito  cnn 
trol  problem  noticed  in  these  columns  the  only  one  wo 
remember  as  having  been  written  from  the  engineering 
viewpoint  is  "Mosquito  Control  in  Panama,"  by  Joseph 
A.  Lc  Prince  and  Dr.  A.  J.  Orenstein  T.see  Enciiiierrinrj 
NeivH,  Oct.  19.  1916).  As  its  title  indicates,  that 
volume  was  restricted  in  scope.-  Mr.  Hardenburg's  booK 
is  comprehensive  but  concise  J-nd  promises  to  be  of  much 
u.sefulness  to  the  growing  number  of  engineers  and 
others  concerned  in  mosquito  control. 


Eishop's  Structural  Drafting  Revised 

Reviewed  by  R.  Fleming 

American  Bridge  Co.,  New  York  Ci^' 

STRUCTURAL  DRAFTING  AND  THE  DESIGN  OF  DETAILS— 
By  Carlton  Thomas  Bishop,  C.  E.,  .\ssistant  Professor  of  Struc- 
tural Engineering,  Sheffield  Scientific  School  of  Tale  University  : 
formerly  Draftsman  for  the  .\merican  Bridge  Company  and 
Chief  Draftsman  for  the  Hay  Foundry  &  Iron  Works.  Second 
Edition  Revised.  New  York  :  John  Wilev  &  Sons.  Inc.  London  : 
Chapman  &  Hall,  Ltd.  Cloth;  11  x  9  in.;  pp.  352:  illustrated. 
$5.      (2.5s.   net.) 

In  reviewing  the  first  edition  of  this  book  (Engineer- 
ing News-Record,  June  17,  1920,  p.  1215)  the  present 
writer  made  the  prediction  that  the  general  excellence 
of  its  ^contents  would  make  it  a  standard  in  the  field 
of  structural  drafting  for  some  time  to  come.  That 
this  has  been  the  case  is  verified  by  the  favorable  recep- 
tion and  large  sales  accorded  to  the  book. 

The  revisions  in  the  second  edition  consist  mainly 
in  changing  the  weights,  dimensions  and  properties  of 
I-beams  and  channels  to  conform  to  the  revised  stand- 
ards adopted  in  1920.  of  the  Association  of  American 
Steel  Manufacturers;  also  the  weights,  dimensions  and 
properties  of  Bethlehem  I-beams  and  girder  beams  to 
conform  to  the  standards  of  the  Bethlehem  Steel 
Co.,  effective  Oct.  1.  1922.  The  diagram  and  the 
formula  used  in  determining  the  net  sections  of 
tension  members  have  been  modified  to  facilitate  finding 
the  rivet-hole  areas  to  be  deducted.  The  paragraphs 
on  Shear  (p.  202)  and  on  Members  which  Resist  Bend- 
ing and  Direct  Stress  (p.  215)  have  been  partially 
rewritten  for  greater  clearness.  It  is  noted  that  some 
statements  (pp.  121,  219,  266)  which  the  reviewer 
criticized  have  been  corrected. 

Revisions  could  well  have  been  made  in  a  few  figures 
embodying  details  that  are  becoming  obsolete.  The 
author  and  the  reviewer  evidently  still  differ  regarding 
notation  expressing  moments:  "pound-feet"  or  "foot- 
pounds," "pound-inches"  or  "inch-pounds."  The  re- 
viewer still  thinks  that  a  few  short  additions  could 
profitably  be  made :  rolled  steel  slabs,  angle  clips  at  ends 
of  members,  drafting-room  errors  could  each  have  two 
or  three  paragraphs. 

The  book  as  it  stands  is  a  credit  to  both  author  and 
publisher  and  will  doubtless  long  continue  to  be  the 
leading   authority   on   the   subject   of   which    it   treats. 


For  Large  Industrial  Concerns 

STORES  .\ND  MATERIALS  CONTROL:  Including  Procurement 
by  Manufacture  ami  by  Purchase — By  Madison  Cartmsll.  .A.B.. 
Consulting  Industrial  Engineer,  Assoc,  M,  A,S.M,E.,  Member 
National  Association  of  Cost  -Vccountants.  New  York:  Ronald 
Press  Co.     Cloth;  6  x  9  in. ;  pp.  4.)9  ;  line  cuts.     $4.50  net. 

Construction  companies,  except  the  very  largest,  will 
get  little  but  general  principles  from  this  volume  which 
offers,  however,  a  most  comprehensive  manual  of  direc- 
tions and  working  forms  for  manufacturers  and  large 
industrial  concerns  having  a  continuous  heavy  stock 
of  materials  to  procure  and  store.  The  book  gives  about 
equal  space  to  procurement  and  to  control,  there  being 
217  pages  on  control  including  storing  and  40  pages  on 
procurement  by  manufacture  and  120  pages  on  procure- 
ment by  purchase. 

Essentially  the  book  is  a  manual.  It  explains  in  de- 
tail proceedings,  records  and  accounting.  Forms  are 
suggested  for  records  and  accounts  of  all  kinds,  and 
there  are  control  charts  of  various  sorts.  From  all 
these  the  large  construction  organization  can  draw  sug- 
gestions, but  they  are  prepared  specifically  for  the 
manufacturer. 
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The  Study  of  Labor  Problems 

AN  INTRODUCTION  TO  THE  STUDY  OF  LABOR  PROBLEMS 
— Bv  Gordon  S.  Watkins,  Ph.D..  Associate  Professor  of  E.CO- 
nom'ics.  University  of  IllinolE.  (Crowell's  Society  Service  Series.) 
New  York  :  Thomas  Y.  Crowell  Co.  Cloth  ;  6  x  9  in.  :  pp.  664. 
$3  net ;  postage  extra. 

Here  is  an  effort  to  present  in  one  fair-sized  volume 
a  review  of  the  basic  facts  and  a  survey  of  the  current 
trends  that  have  to  do  with  the  human  side  of  industrial 
relations.  Prof.  Watkins  has  divided  his  work  into 
three  parts.  The  first  describes  the  nature  and  relates 
to  the  growth  of  labor  problems  from  the  earliest  of 
social  relations  through  the  complications  that  arose 
with  the  industrial  age  in  Europe  to  their  later  develop- 
ment in  the  United  States.  This  part  is  brief  and  neces- 
sarily sketchy,  but  it  is  helpful  because  of  its  very 
simplicity. 

The  second  part  analyzes  the  problem.  Here  are  dis- 
cussed the  various  factors  that  enter  into  it,  such  as 
the  standard  of  living,  wages,  hours  of  labor,  women 
and  children  in  industry,  human  waste,  unemployment, 
labor  turnover,  immigration  and  industrial  unrest.  In 
his  anal.vsis  Prof.  Watkins  is  in  general  fair  and  con- 
structive, although  in  spots  he  sets  forth  ideals  and 
aspirations  as  though  they  had  already  become  realities 
and  might  be  attained  or  realized  by  fiat  or  enactmerit. 

In  Part  III  are  considered  the  agencies  and  methods 
of  readjustment.  It  touches  upon  organizations  both 
of  labor  and  of  employers,  the  adjustment  of  industrial 
disputes  through  legislation  and  through  the  internal 
organization  of  industry,  personnel  administration,  in- 
dustrial education  and  training,  co-operative  move- 
ments, socialism,  labor  legislation  and  social  insurance. 
Although  Prof.  Watkins  disclaims  reliance  upon  any 
panacea  for  healing  economic  strife,  it  is  evident  that 
he  has  high  hopes  of  what  he  calls  "a  greater  degree 
of  democratic  control."  To  what  extent  he  would  be 
willing  to  place  the  control  of  industrial  property  and 
resources  in  the  hands  of  irresponsible  and  oft-times 
transient  employees  he  does  not  make  clear.  It  is 
evident,  however,  that  as  regards  the  controversial 
aspects  of  the  labor  problem,  the  author  is  disposed 
to  smile  encouragement  to  the  employee  and  to  frown 
admonition  upon  the  employer.  This  is  best  illustrated 
perhaps  by  contrasting  his  conclusions  as  to  labor 
unionism  with  those  concerning  employers'  associa- 
tions: 

Unionism  is  a  product  of  industrial  conditions,  and  is 
therefore  inevitable  and  necessary.  If  the  lessons  of  his- 
tory teach  anything,  it  is  that  labor  organizations  cannot  be 
crushed  and  that  if  suppression  were  possible  it  would  not 
be  desirable  either  industrially  or  socially.  Unionism  is 
indispensable  to  the  protection  of  the  workers'  interests 
against  the  selfish  and  unsocial  attitude  and  practices  of 
unscrupulous  employers.  Labor  organizations,  however, 
when  allowed  to  function  uncontrolled  by  society  may  be  a 
power  for  harm.  It  becomes  necessary,  therefore,  for  so- 
ciety to  legalize  the  peaceful  functions  of  unionism  and  to 
punish  violent  and  illegal  activity.  Such  punishment,  how- 
ever, must  be  based  upon  adequate  and  impartial  investiga- 
tion of  fact  and  not  upon  the  perjured  evidence  and  testi- 
mony of  anti-union  forces. 

****** 

To  gain  public  approval  and  confidence,  associations  of 
employers  must  adopt  a  three- fold  policy:  (1)  Every  effort 
must  be  made  to  prevent  monopolistic  control  of  prices, 
whether  secured  Sy  the  associated  employers  independently 
o:  acting  in  collusion  with  labor  organizations.  (2)  Their 
activities  with  regard  to  industrial  relations  must  be  con- 
structive rather  than  destructive,  that  is,  they  must  recog- 
nize the  necessity  and  justification  of  organization  and  col- 


lective bargaining  on  the  part  of  the  workers  and  accord 
to  the  latter  the  same  rights  and  privileges  which  they 
claim  for  themselves.  (3)  They  must  recognize  that  indus- 
try, business  and  commerce  should  be  administered  for 
public  service  and  not  for  the  aggrandizement  of  private 
interest;  that  production  is  a  partnership,  in  the  manage- 
ment of  which  consumers  and  employees  should  have  a  voice. 
Functioning  to  these  ends  employers'  associations  will 
become  an  institution  fundamental  to  the  maintenance  of 
industrial  peace  and  the  promotion  of  social  progress. 

Prof.  Watkins'  book  is  not  essentially  controversial, 
and  the  display  of  personal  sympathies  in  no  wise 
detracts  from  its  worth  as  a  compact  and  comprehensive 
summary  of  the  field  of  industrial  relations.  As  a  work 
for  convenient  reference  it  will  fill  a  place  of  unques- 
tioned  importance. 


Modern  American  Locomotives 

LOCOMOTIVE  CYCI^OPEDIA  OF  AMERICAN  PRACTICE: 
Definitions  and  Typi<  al  Illustrations  of  locomotives.  Their 
Parts  and  Equipment  ;  Descriptions  and  Illustrations  of  the 
Tools  and  Methods  Employed  in  Their  Construction  and  Repair; 
Ijocomotives  Built  in  America  for  Industrial  Operations  and 
for  Foreign  Railroads — Sixth  Edition,  1922.  Compiled  and  Edited 
for  the  American  Railway  Ma.ster  Mechanics  Association.  Divi- 
sion V.  Mechanical  (Formerl.v  American  Railway  Master  Me- 
chanics A.ssociation).  Editor,  Roy  V.  Wright.  Managing  Editor 
of  tlic  Railway  A  ge  and  Editor  of  the  Railway  Mechanical  Engi- 
neer:  Managing  Editor.  Charles  N.  Winter,  Managing  Editor 
o(  the  Car  Bmldi'rs'  Cyclopedia  and  Associate  Editor  of  the 
Railway  Age.  Advisory  Committee:  A.  W.  Gibbs,  Chief  Me- 
chanical Engineer,  Penn.sylvania  Railroad:  F.  J.  Carty,  Me- 
chanical Engineer,  Boston  &  Albany  ;  G.  S.  Goodwin,  Mechanical 
Engineer,  Chicago,  Rock  Island  &  Pacific :  F.  H.  Hardin,  Chief 
Engineer  Motive  Power  and  Rolling  Stock.  New  York  Central 
Unes.  New  York:  Simmons-Boardman  Publishing  Co.  Cloth: 
9  X  i:;  in. ;  pp.  1,155  ;  2,710  illustrations.     Cloth  $8.     Leather  $12. 

As  a  detailed  and  comprehensive  book  on  the  modern 
locomotive  and  its  innumerable  parts  and  appliances, 
this  book  has  great  value  and  interest,  but  it  must  be 
explained  that  it  does  not  deal  with  locomotive  design 
or  history.  A  good  share  of  the  credit  for  initiating 
and  preparing  an  encyclopedia  of  the  locomotive  must 
be  given  to  the  American  Railway  Master  Mechanics 
Association  (now  merged  with  the  American  Railway 
Association),  for  in  1905  it  authorized  the  Railway 
Gazette  to  publish  an  "illustrated  dictionary,"  under  the 
supervision  of  a  committee  of  the  Association.  Each 
of  the  six  editions  has  been  prepared  with  the  assistance 
of  an  advisory  committee  composed  of  railway 
mechanical  officers.  Much  individual  information  is 
given  by  builders  of  locomotives  and  manufacturers 
of  appliances.  • 

In  this  edition  a  new  system  of  classification  of  sub- 
jects has  been  introduced.  A  90-page  dictionary  of 
terms  is  followed  by  about  100  pages  of  general  descrip- 
tions of  steam  locomotives  of  various  classes.  Then 
come  descriptions  and  drawings  of  practically  every 
part  and  appliance  used  in  the  construction  and  equip- 
ment of  a  locomotive  and  its  tender.  This  portion  in- 
cludes special  chapters  on  such  subjects  as  locomotive 
tests  and  inspection,  feed  water  treatment,  brakes,  heat- 
ing apparatus  and  electric  headlights.  There  are  also 
numerous  specifications,  as  for  forgjngs,  axles,  wheels, 
tires,  springs  and  iron  and  steel  castings.  Drawings 
of  train-control  apparatus  are  given,  although  there 
is  no  descriptive  text  relative  to  train-control  ■ 
systems. 

Electrification  (about  56  pages)  includes  descriptions 
of  different  t.v'pes  of  locomotives  and  control  systems, 
electrical  appliances,  and  several  main-line  electric 
installations.  A  section  on  foreign  and  industrial  loco- 
motives takes  up  only  "American  engines  exported  to 
numerous  countries.  Industrial  locomotives  include 
fireless,    compressed    air,    geared,    rack    and    electric 
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engines.  Materials  of  construction  (with  specifica- 
tions), safety  appliances  and  tool  equipment  for  loco- 
motives are  subjects  of  separate  chapters.  A  section 
on  shop  work  is  of  special  interest  since  it  includes 
methods  of  scheduling  and  routing  the  I'epair  work  of 
a  locomotive  as  well  as  a  study  of  machine-tool  perform- 
ance and  detailed  descriptions  of  a  variety  of  machine 
tools  used  in  railway  shops. 

Profuse  illustration  is  a  feature  of  the  book  and 
both  its  halftones  and  line  engravings  are  excellent, 
with  clear  and  legible  lettering  on  the  drawings.  The 
quality  of  the  paper  is  a  great  aid  to  this  result.  Many 
of  the  halftone  views  are  accompanied  only  by  brief 
lists  of  general  dimensions,  but  they  are  of  interest 
in  showing  varied  designs  of  engines  of  the  same  type 
as  well  as  engines  of  numerous  different  types.  Acces- 
sories include  an  index,  table  of  contents,  index  of 
trade  names  and  directory  of  manufacturers  of  mate- 
rials and  appliances. 


Testing  Paints,  Varnishes  and  Colors 

Reviewed  by  Robert  Job 

Vice-President  Milton  Hersey  Co.,  Ltd..  Montreal ;  Chemist,  LiehiEh 

Valley  Itailroad  ;  Chiemist,  Grand  Trunl<  Railroad  and  Canadian 

National  Railways  ;  Assistant  Chemist.  Canadian 

Pacific  Railway 

PHYSICAL.  AND  CHEMICAL  EXAMINATION  OP  PAINTS. 
VARNISHES  AND  COLORS. — By  Henry  A.  Gardner,  Director 
.Scientific  Section,  Educational  Bureau,  Paint  Manufacturers' 
.\ssociation  of  the  United  States  :  National  Varnish  Manufactur- 
ers' Association,  Co-operating.  Washington.  D.  C. :  P.  H.  Butler. 
•Sales  Agent.  1845  B  St.,  N.  W.  Cloth  ;  6  x  9  in.  ;  pp.  219  ;  vari- 
ous circulars  of  the  U.  S.  Bureau  of  Standards :  halftones  and 
line  cuts.     $9. 

During  recent  years  much  experimental  work  has 
been  done  on  the  chemical  and  more  particularly  the 
physical  testing  of  paints,  varnishes,  japan  driers  and 
various  paint  oils  and  thinners.  The  American  Society 
for  Testing  Materials  has  taken  an  active  part  in  this 
work  through  its  Cojnmittee  Dl.,  and  the  same  has  been 
true  of  the  United  States  Government  through  various 
branches,  particularly  the  Bureau  of  Standards.  Also 
the  Paint  Manufacturers'  Association  of  the  United 
States  through  its  Scientific  Section  has  been  doing 
excellent  work.  Mr.  Gardner,  who  has  been  closely 
identified  with  these  investigations,  has  here  collected 
.^ome  of  the  more  important  of  these  data,  with  the 
object  of  placing  conveniently  in  the  hands  of  paint 
manufacturers  and  testing  engineers  methods  of  an- 
alysis and  of  physical  test  for  the  various  paint 
materials,  and  he  has  al.so  collected  in  the  latter  part 
of  the  book  the  recent  specifications  of  the  United 
States  Federal  Specifications  Board  pertaining  to  these 
materials. 

Taken  as  a  whole,  Mr.  Gardner's  work  will  be  a 
most  useful  addition  to  the  reference  library  of  the 
manufacturer  and  paint  technologist,  as  well  as  to  the 
lalxjratory  work-bench.  The  methods  have  been  care- 
fully developed,  and  various  useful  forms  of  apparatus 
;ire  de.scribed  which  have  been  designed  by  Mr.  Gardner 
;ind  his  associates,  and  this  work  will  unquestionably 
.•i.ssist  in  further  progress. 

Some  omissions  may  he  noted :  The  physical  testing 
of  japan  driers  is  more  important  as  a  means  of  prac- 
tical valuation  than  the  chemical  analy.iis;  al.so  wood 
turpentine  of  various  grades  is  widely  used.  Some 
ifrades  are  of  very  good  quality  and  satisfactory  for 
jri'neral  shop  use.  Other  grades,  however,  are  so  ohjec- ' 
tionable  that  they  cannot  be  uspd  without  causing 
discomfort    and    difficulty.      The    chpmical    analy.sis    is 


often  within  the  usually  accepted  limits,  but  some  stand- 
ard as  to  odor  might  well  be  adopted. 

The  standard  specifications  of  the  Federal  Specifica- 
tions Board  are  of  great  value.  Occasionally  they  are 
rather  complex,  and  as  a  result  of  further  work  they 
can  no  doubt  be  simplified.  For  example,  the  specifica- 
tions for  Water-Resisting  Spar  Varnish  seem  cumber- 
some, and  as  a  matter  of  practice  the  reviewer  finds  that 
they  cannot  be  depended  upon  to  ensure  getting  varnish 
which  when  applied  to  railway  cars  exposed  to  great 
variations  of  temperature  will  give  the  eighteen  months' 
service  which  should  be  readily  secured  from  high-grade 
varnish  of  proper  quality.  This,  however,  merely  means 
that  further  development  is  needed,  and  Mr.  Gardner 
rightly  points  out  the  vital  importance  of  the  physical 
testing  of  varnishes  as  contra.sted  with  mere  chemical 
analysis. 

Mr.  Gardner's  work  should  be  in  the  hands  of  evei^yone 
interested  in  manufacturing  or  testing  paint  materials. 


German  Tests  of  Various  Woods 

Reviewed  by  Hermann  von  Schrenk 

Consulting  Timber  Engineer,  St.  Louis,   Mo. 

DIE  BISHERIGEX  ERGEBNISSE  DER  HOLZPRtJFUNGEN  IN 
DER  MATERIALPRt'FrXGS.VXT.\LT  AM  PER  TECHNI- 
SCHEN  'HOCHSCHULE  STUTTGART -^  Von  R.  Baumann. 
Berlin;  Julius  Springer  (for  the  Vereins  deutscher  Ingenieure). 
Paper;  8  x  11  in.;  pp.  139;  87  diagrams  and  13  double-page 
plates  devoted  largely  to  the  microscopic  structure  of  woods. 

This  paper  deals  largely  with  the  results  obtained 
during  the  war  period  in  making  tests  for  the  develop- 
ment of  wood  parts  for  airplane  and  motor-truck  serv- 
ice. Various  samples  submitted  commercially  were 
tested  in  an  all-dry  condition.  The  samples  included 
the  usual  coniferous  woods  available  in  Germany,  such 
as  pine,  spruce,  and  larch ;  North  American  Douglas  fir. 
hemlock,  white  pine;  South  American  Kauri  pine;  and 
among  hardwoods,  all  the  European  varieties  and 
numerous  foreign  woods,  such  as  teak,  gahoon,  mahog- 
any and  jarrah. 

After  an  introduction  giving  detailed  descriptions  of 
the  methods  of  testing,  which  included  compi-ession,  tor- 
sion, hardness  and  glue  tests,  the  author  describes  the 
various  strength  properties  of  the  woods  in  detail,  dis- 
cussing among  other  factors  the  influence  of  direction  of 
cutting,  comparative  value  of  heart  and  sapwood,  mois- 
ture, influence  of  knots,  direction  of  grain,  influence  of 
defects,  of  moisture,  of  frost,  of  age,  and  of  treatment 
with  oils  and  other  preservatives.  Detailed  descriptions 
of  the  species  considered  are  given. 

For  American  engineers  the  paper  is  of  interest 
largely  because  of  the  methods  employed  in  making  the 
investigations,  although  there  are  tables  dealing  with 
strength  factors  of  American  woods.  There  are  in  ad- 
dition certain  definite  remarks  which  confii-m  many 
American  investigations.  Mr.  Bauman  finds  that  under 
equal  conditions  sapwood  is  as  strong  as  heartwood. 
He  also  confirms  the  findings  of  the  U.  S.  Forest  Serv- 
ice that  density  is  a  vital  factor  in  determining  the 
strength  of  coniferous  woods,  calling  particular  atten- 
tion to  the  relation  of  the  harder  summer  wood  in  the 
following  words:  "In  considering  the  strength,  there- 
fore, it  is  essential  in  similar  pieces  to  consider  not 
the  width  but  the  relation  between  the  hard  and  soft 
portions  nf  the  annual  ring." 

The  only  def<>rt  of  an  otherwise  excellent  paper  is  f 
lack  of  ronrlii.sions  in  various  chapters. 
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New  Books  and  Revised  Editions 

AMERICAN  KAIl.KCJAUS:  Govcrnnic.-nt  Conliol  aiul  Reconstiur- 
tion  Policies — By  William  J.  Cunningham,  A.M..  .lamcti  J.  iiill 
Profes.sor  of  Transportation,  Graduate  School  of  Bu.sincss 
Administration.  Harvard  University.  New  York.  Chicago  and 
London  :   A.   W.   .Shaw   Co.     Cloth :   6  x   8    in.  ;   pp.   409.     $3. 

COST  .\CCOUNTIN(;   PROCRDIRE — Bv  William   B.   Ca.^tenholz. 
A.B..   C.P.A..    Director   Dfpaitnunt    of   Higher   Accountancy.    )^a 
Salle  Extension   Universitv.      Cliicago:    La   Salle  Extension   Uni- 
versity.    Cloth:  6  X  9  in.  :  pp.  333  ;  illustrated.     $3.50, 
Underlying     principles     and     their     application     discussed     and 

accounting  methods  presented  ;  based  chiefly  on  production  orders. 

THE  LAW  OF  CITY  PLANNING  AND  ZONING— By  Frank 
Backus  Williams,  A.M.,  LL.B.,  of  the  New  York  Bar.  [The 
Citizen's  Library  of  Economics,  Politics  and  Sociology-.  New 
Series].  New  York;  The  Macmillan  Co.  Cloth:  6  x  9  in.  :  pp. 
738.     S5. 

WECH.4NICAL  WORLD  YE.\R  BOOK,  1923.  Manchester,  Eng- 
Rland;  Emmott  &  Co..  Limited.     Clotli :   I  x  6  in.  :  pp.  348.     Us. 

THE  PL.VNNING  OF  THE  MODERN  CITY:  .\  Review  of  the 
Principles  Governing  City  Planning — By  Nelson  P.  Lewis,  M. 
.\m.  Soc.  C.  E.,  M.  Am.  City  Planning  Inst.,  formerly  Chief 
Engineer  of  the  Board  of  Estimate  and  .\ppoitionment  of  New 
York  City.  With  the  A.ssistance  of  Harold  M.  Lewis,  M.  Am. 
Soc.  C.  E.  Second  Edition  Revised.  New  York  :  John  Wiley  & 
Sons.  London:  Chapman  &  Hall.  Cloth:  6  x  9  in.  :  pp.  457; 
87  plates  and  62  figures  and  diagrams  in  the  text.     $5. 

PRAi-ric  \I,  MKCHANTC.'^  .\N  D  STRENGTH  OF  MATERIALS — 
l'.\   ilinl.-  \\  illiiir  l..iKli.  I'-.S.,  .\ssnciatc  Profc^^sor  of  .Mechanics 

.■It   III'    Am Iristitiit.'  of  T.  .  Imologv.     Now  York  and  London: 

.\|.  i;iM« -Hill    Buuk    Co.      Clutli  ;    .J   .X  8.in.  ;   pp.    293;   illustrated. 

Hesigncd  for  niglit  and  vocational  schools,  .short  college  courses 
in  nioclianics  and  men  engaged  in  practical  construction  work  : 
in  each  cliapter  on  Sti'ength  of  Materials  there  is  flrst  given  the 
"principles  of  mechanics  that  are  necessary."  A  working  knowl- 
edge of  algebra.  geometr.\-  and  trigonometry  is  considered  suffi- 
cient for  those   using  the  book. 

I'RATIQUE  I>U  CAl.tTL  |1U  BIOTO.V  .Ml.VUi: — Par  G.  Magliel. 
Cliarg^  de  Brton  Arm<^  a  L'Universite  de  Gand,  Chef  des  Tra- 
vaux  au  Labatoirc  de  Resitance  des  Matfriaux.  I  Partie.  Gand, 
France:  Van  Ry.ssclbcrghe  &  Rombaut.  Paper;  6  x  9  in. ;  pp. 
159  ;    line  cuts. 

RAPID  ARITHMETIC:  Quick  and  Special  Methods  in  Arithmeti- 
cal Calculation  Together  with  a  Collection  of  Puzzles  and  Curio- 
sities of  Numbers.  By  T.  O'Connor  Sloane,  Ph.D.,  LL.D.. 
.\Mthor  of  .Vrithmelic  of  Electricity,  Standard  Electrical  Dic- 
lionar.v.  etc.  New  York  :  D.  Van  Nostrand  Co.  Cloth  ;  6  x  9  in,  : 
pp.   189.      $1,50. 

STANDARD  SPECIFICATIONS  FOR  STEEL  HIGHWAY 
BRIDGES — Ottawa.  Ont. :  Canadian  Engineering  Standards 
Association.    West  Block.      Stiff  Paper;    6x9   in.;   pp.   75;   line 

cuts.      25c, 

.\.  TRKATISE  ON  THE  LAW  OF  SURVEYING  AND  BOUNDA- 
RIES— By  Frank  Emerson  Clark  of  the  Minnesota  Bar.  Indi- 
anapolis. Ind, :  The  Bobbs-Merrill  Co.  Cloth  ;  6  x  9  in. ;  pp. 
631  :  illustrated.     $5. 

THE    WORLD     ALMANAC     .\ND    BOOK     OF    FACTS.     1923— 
Edited    by    Robert   Hunt   Lyman.      New    York :      Press    Publish- 
ing Co,     Paper:  6  x  9  in.  :  pp.  888.     35c.:  50c.  postpaid. 
New    matter   added    to    the   wide    range    of    facts   previously   in- 
cluded   increases    the    value    of    this    highly    useful    annual,    which 
continues  to  be  offered  at  a  nominal  price. 

Reports  and  Pamphlets  in  Various  Fields 

.\MERICAN  SOCIETY  FOR  TESTING  MATERIALS:  Proceed- 
ings, 1922.  Philadelphia:  As  above,  1315  Spruce  St.  Two 
volumes.  Cloth:  6  .x  9  in.;  pp.  1.023  and  (technical  papers) 
591  ;  illustrated.     $6  per  volume. 

CANADIAN  R.\ILWAY  STATISTICS,  1921.  Ottawa,  Ont.:  Do- 
minion Bureau  of  Statistics,     Paper  ;  6  x  9  in.  :  pp.  236. 

CAUSTIC  MAGNESIA  CEMENT.  Washington,  D.  C. :  Bureau 
of  Standards.  Paper;  7  x  10  in,;  pp.  14.  5c.  from  Superin- 
tendent of  Documents,  Washington,   D.   C. 

CITY  MAPPING  :  The  Making  of  Topographical  Maps  of  Cities 
and  Towns,  the  First  Rssential  in  Town  Planning — By  Douglas 
H.  Nelles,  Ottawa,  Ont. :  Geodetic  Survey  of  Canada.  Paper : 
6  X  9  in. ;  pp.  40. 

DAILY  RIVER  STAGES  at  River  Gage  Stations  on  the  Principal 
Rivers  of  the  I'nited  States,  1921 — By  H.  C.  Frankenfleld 
Meteorologist.  Washington,  D.  C. :  U.  S.  Weather  Bureau. 
Paper;  9  x  12  in,  ;  pp,  277, 

EFFECT  OF  NICKEL-CHROMIITM  ON  CA.ST-IRON— Bv  Richard 
Moldenke.  E,M„  Ph,D,,  Watchung.  N.  J,  Reprinted  from  Trans- 
actions Am.  Inst.  Min.  and  Met,  Engrs.  Bethlehem,  Pa. :  Beth- 
lehem Steel  Co.     Paper  :  6  x  9  in,  :  pp.  23. 

\n  extended  .series  of  cast-iron  test  bars  was  poured  from  cru- 
cible-melted iron.  The  findings  indicate  that  st.T.ndard  bars  having 
medium  total  carbon,  low  phosphorus,  silicon  about  1.75  per  cent, 
and  nickel  and  chromium  0.15  each,  will  bear  a  tran.sverse  load 
some  600  lb.  greater  than  one  without  the  alloying  elements. 

FEDERAL  POWER  COMMISSION:    Report  for  1921-22,     Wash- 

i-igton,  D,  C. :   Paper:   6  x   9  in.  :  pp,  316. 

Summarizes  work  o*"  year :  includes  federal  water-power  act 
and  amendments,  orders  and  decisions  of  commission,  applica- 
tions for  permits  and  terms  of  permits  issued. 


HYDRO-ELECTRIC  DEPARTMENT  OF  TASMANIA:  Report 
for  1921-22.  .1.  H.  Butters,  Chief  Engineer  and  General  Man- 
ager, Hobart,  Tasmania.     Paper  ;  8  x  13  in. ;  pp.   54  ;  illustrated. 

I.VDUSTRIAL  DEVELOP.MENT  OF  K.V.N'SAK — By  P,  P,  Walker. 
.\I..M.E,,  Professor  of  Industrial  Engineering  and  Dean  of  the 
Scliool  of  Engineering.  University  of  Kansas.  Part  1:  Text: 
papir:  6  x  9  in.  ;  pp.  53;  folding  plates.  Part  II:  Industrial 
.Map  .Section;  paper  with  cloth  back;  12  x  12  in,  Lawrence. 
Kan,  :  Engineering  Experiment  Station. 
.V  survey  of  industrial  opportunities, 

INTERIOR  BUILDING  CONSTRUCTION:  Report  on  Metal  Lath 
and  i;.\psum  I'last.-r  on  Wood  Support,  Jointly  Submitted  bv 
.Vs.sociat.il  .Metal  Lath  Manufacturers,  Chicago,  111,,  and  Na- 
tional Lumber  Manufacturers'  Association,  Chicago  and  Wash- 
ington, D,  C.  Chicago;  Underwriters  Laboratories.  National 
Board  of  Fire  Underwriters.  Paper ;  6  x  9  in.  ;  pp.  120  ;  illus- 
trated. 
Reports    on    various    tests    of    above-mentioned    fire    retardant, 

with  classification  recommendations. 

I.VTERSTATE  COMMERCE  COMMISSION:  Report  for  1921-22, 
Washington,  D.  C.     Cloth  ;   6  x  9  in. ;  pp,  239. 

.\  IJST  OF  ALLOYS — By  William  Campbell,  Professor  of  Metal- 
lurgy, School  of  Mines,  Columbia  University.  Reprinted  from 
Proceedings  American  Society  for  Testing  Materials.  Phila- 
delphia:  C.  L.  Warwick,  Secretary,  1315  Spruce  St.  Paper; 
6  X  9  in.  :  pp.  32.  $1  :  85c,  for  five  or  more  copies, 
-V  list  of  some  1,500  different  alloys,  giving  name  and  chemical 

composition,   grouped   in  seventeen  different  classes,   from   brasses 

to  fusible  metals,   heat   resisting  alloys  and   non-corrosive  metals. 

The  list  is  more  complete  than  any  previously  published. 

M.VGNETIC  DECLINATION  IN  THE  UNITED  STATES  FOR 
J.\N.  1,  1920 — By  Daniel  L,  Hazard,  Assistant  Chief.  Division  of 
Terrestial  Magnetism,  Washington.  D,  C. :  U.  S,  Coast  and 
Geodetic  Survey.  Paper ;  6  x  9  in. ;  pp,  30  ;  folding  maps.  Free 
on   application. 

An  i.sogonic  chart  for  1920.  containing  not  only  the  isogonic 
lines  (lines  of  equal  magnetic  declination)  but  also  the  lines  of 
eciual  annual  change  of  declination,  is  supplemented  by  a  brief 
svimmary  of  the  phenomena  of  magnetic  declination,  and  by  brief 
but  thorough  instructions  for  making  azimuth  observations  on 
Polaris  or  on  the  sun.  Tables  arc  given  for  use  in  the  calculations 
for  azimuth, 

N.VTIONAL  CONFERENCE  ON  CITY  PLANNING :  Proceedings, 
1922,  Flavell  Shurtleff,  .Secretary.  130  E.  22nd  St.,  New  York 
City,     Cloth:   6x9  in.;  pp.  214:  pp.  225, 

Among  other  papers  are:  "The  Design  of  the  Street  System  in 
Relation  to  Vehicular  Traffic,"  bv  E.  P.  Goodrich,  consulting  engi- 
neer. New  York  City,  and  "The  Fundamentals  of  Transit  Planning 
for  Cities,"  by  Daniel  L.  Turner,  consulting  engineer.  New  York 
City. 

NEW  YORK  STATE  BRIDGE  AND  TUNNEL  COMMISSION: 
Report  for  1921.  Albany,  N.  Y.  Paper;  6x9  in.;  pp.  80: 
illustrated. 

SOUTHERN  .\PPAI,.\CHIAN  WATER  POWER  CONFERENCE 
— Proceedings  of  First  Annual  -Meeting.  Asheville,  N.  C,  June 
20-22,  1922.     Knoxville,  Tenn. :  J.  A.  Switzer,  Secretary.    Paper: 

6  X  9  in. ;  pp.  143. 

STATISTICS  OP  RAILWAYS  IN  THE  UNITED  STATES.  1920. 
Washington.  D.  C, :  Interstate  Commerce  Commission.  Cloth : 
9x12  in,  ;  pp.  471. 

A  STUDY  OF  COAL  MINE  HAULAGE  IN  ILLINOIS — By  H,  H. 
.Stock,  Professor  of  Mining  Engineering ;  J,  R.  Fleming.  Re- 
search Associate  in  Mining  Engineering ;  A.  J.  Hoskin,  Re- 
search .Assistant  Professor  of  Mining  Engineering.  Urbana,  111.: 
Engineering  Experiment  Station.  Paper ;  6  x  9  in. ;  pp.  136  ; 
line  cuts,  halftones. 

SURF.VCE  WATER  SUPPLY  OF  CANADA:  Arctic  and  Western 
Hudson  Bay  Drainage  (and  Mississippi  Drainage  in  Canada) 
in  .Mberta,  Saskatchewan,  Manitoba  and  .Western  Canada. 
Climatic  Year  1919-20 — By  C,  H.  Atwood.  .\.M.E,I.C..  District 
Cliief  Engineer,' Winnipeg,  Manitoba,  and  Arthur  L.  Ford.  Dis- 
trict Chief  Engineer,  Calgary.  Alberta.  Ottawa,  Ont. :  Dominion 
Water  Power  Branch.     Paper:  6  x  9  in.  ;  pp.  343  :  folding  map. 

SYSTEM  OF  .'\^CCOUNTS :  Prescribed  for  Licensees  under  the 
Federal  Water  Power  Act — First  issue  approved  Nov.  20.  1922. 
Washington,  D.  C. :  Federal  Power  Commission,  Paper ;  6  x  9 
In. ;  pp.  39. 

THE  TECHNOLOGY  OF  SLATE — By  Oliver  Bowles,  Washing- 
ton, D,  C. :  Bureau  of  Mines.  Paper;  6  x  9  in.  :  pp.  132:  illus- 
trated. One  copy  free  :  20c,  from  Superintendent  of  Documents, 
On  slate  quarrying  and  waste   utilization, 

TESTS  OF  DR.iVINAGE  PUMPING  PLANTS  IN  THE  SOUTH- 
ERN STATES — Bv  W.  B,  Gregory,  Irrigation  Engineer.  Wash- 
ington. D.  C.  :  Bureau  of  Public  Roads.  Paper  ;  6  x  9  in. ;  pp. 
54  ;  halftones  and  line  cuts.  > 

Reviews    types    of   pumps    in   use    in   section    named;    discusses 

suction   and  discharge  pipes  and  sources  of  power  and  operating 

costs  :  gives  test  results.  ^ 

TNITED  ST.\TES  GEODETIC  SURVEY:  Report  for  1921-22. 
Washington,  D.  C.     Cloth  ;  6  x  9  in.  ;  pp.  148  ;   illustrated. 

UNITED  ST.\TES  (SHIPPING  BOARD:  Report  for  1922.  Wash- 
ington, D.  C.     Paper:   6  x  9  in.  ;  pp.   306. 

THE  VISCOSITY  OF  RAW  M.\TERI.\L  SLURRY  USED  IN  THE 
M  \NUF\CT1'RE  OF  PORTL.VND  CEMENT^ — Compiled  by  J. 
\V.  ("hristelow,  B.Sc,  A,I,C.,  and  E,  Bowes,  London:  The  British 
Portland  Cement  Research  Association,  6  Lloyds  Ave,,  E.  C.  3. 
Paper  ;   6  x  10   in.  ;  pp.   23. 

W.VTER  POWER  SITRVEY  OF  ST'RRY  .VND  WILKES  COUN- 
TIES— Bv  Thorndike  Saville.  Hydraulic  Engineer,  Raleigh. 
N.  C. :  North  Carolina  Geological  and  Economic  Survey.    Paper: 

7  X  in  in, :  pp.  41  :  folding  maps. 

The  flrst  of  a  series  of  reports  on  water  powers  of  counties 
made  b,\-  the  co-operation  of  the  State  and  the  respective  county 
commis.'^ioners. 
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Protecting  Bridges  from  Automobiles 

Sir — Your  comment  on  the  new  danger  to  highway  truss 
bridges  through  being  struck  by  automobiles,  as  expressed 
in  Engineering  Xeus-Record  of  Dec.  21,  p.  1054,  suggests 
th !  advisability  of  equipping  such  bridges  with  skid  beams 
or  guard  rails  carried  along  the  inner  face  of  each  truss. 
In  this  way  the  automobile  wouH  be  prevented  from  strik- 
ing an  individual  member  and  the  force  of  its  blow  would 
be  distributed.  Even  if  the  skid  beams  were  bent  or  broken 
by  a  car  striking  them  at  a  sharp  angle  they  would  still 
protect  the  truss  members  from  direct  impact.  This  method 
would  seem  to  afford  a  high  degree  of  protection  at  low 
cost. 

Such  skid  beams  have  been  used  on  important  railway 
bridges  to  prevent  derailed  cars  from  striking  the  truss 
members.  I  have  also  seen  home-made  skids  applied  to  one 
truss  of  a  highway  bridge  where  the  approach  was  at  an 
angle  with  the  bridge.  In  this  case  the  condition  of  the 
skid  (a  single  horizontal  angle)  showed  that  it  has  served 
its  purpose. 

Careless  or  reckless  driving  and  steering  of  automobiles 
and  motor  trucks  is  a  practical  condition  to  be  considered 
by  the  highway  engineer.  A  certain  stretch  of  road  has  a 
series  of  concrete  culverts  with  heavy  pipe  handrailing  on 
each  side  of  the  road.  Although  these  structures  are  of 
recent  construction,  every  one  of  them  has  both  handrails 
bent  outward  and  distorted.  Since  none  of  them  were  car- 
ried away  it  is  probable  that  they  were  struck  glancing 
blows,  perhaps  as  a  speeder  tried  to  pass  another  vehicle. 

Chicago,  Dec.  23,  1922.  Bridge  Guard. 


Tar  Paint  and  Galvanized  vs.  Black  Steel 

Sir — Permit  me  to  add  a  little  from  experience  on  the 
subject  of  painting  galvanized  steel.  The  Cheesman-Elliot 
Co.  in  your  issue  of  Dec.  14  says,  "Why  Galvanize?"  Here 
is  one  reason  why :  A  neighbor  of  mine  put  up  a  steel 
garage  of  painted  corrugated  steel.  At  the  same  time  I 
put  up  a  galvanized  steel  garage  and  painted  only  the  roof 
and  the  laps  on  the  sides.  In  a  year  or  two  iiiy  neighbor 
had  to  renew  the  roof,  as  it  was  all  riddled  with  holes.  He 
has  not  very  much  left  now  but  rust,  after  4  or  5  years. 
Mine  is  practically  as  good  as  new.  The  only  place  where 
it  rusted  is  where  I  bent  the  sheets  at  the  corners. 

If  corrugated  sheets  are  bent  before  they  are  galvanized 
they  will  resist  the  weather  for  a  long  time,  particularly  on 
vertical  surfaces  where  the  beating  of  the  rain  is  less 
severe.  I  have  used  galvanized  flat  sheets  for  many  years 
for  roofs  of  buildings  in  the  country  and  have  found  them 
to  last  almost  indefinitely.  But  I  have  always  painted  them, 
net,  however,  with  oil  paint.  I  have  also  several  boats  made 
of  galvanized  .steel  and  have  never  had  any  of  them  rust 
through  except  where  bad  dinges  broke  off  the  galvanizing. 

The  paint  that  I  always  use  on  these  roofs  is  coal  tar 
paint,  when  I  can  get  it.  Sometimes  I  have  to  take  asphalt 
paint  at  a  higher  price.  The  mos.t  satisfactory  paint  I  ever 
used  was  coal  tar  paint  at  ■'JOc.  per  gal.  It  sticks  to  galvan- 
ized steel  better  than  anything  else  I  over  tried,  and  the 
time  to  paint  it  is  just  when  it  is  placed  on  the  roof  or  side 
of  a  building,  regardless  of  whether  it  has  weathered  or  not. 

There  is  no  theory  about  this.  I  bought  some  "black" 
iron  and  some  galvanized  steel  about  10  or  12  year.*;  ago 
and  put  them  both  on  the  same  roof.  Tho  "black"  iron  was 
painterl  rf  d  when  I  bought  it.  I  had  to  replace  every  square 
foot  of  it  years  ago.  The  galvanized  sheets,  which  I  painted 
with  coal  tar  paint,  are  still  practically  as  good  as  new.  I 
have  yet  to  find  a  spot  rusted  through. 

I  have  three  buildings  and  part  of  a  fourth  roofed  in  this 
same  manner  at  Godfrey  Station,  Pa.,  and  would  be  glad  to 
show  them  to  anyone  who  wants  to  see  what  galvanized 
.stcol  painted  with  tar  paint  will  do.     Come  in  the  summer. 

Pittsburgh,  Dec.  23,  1922.  Edwaiid  Godfrey. 


Arch  Dam  Measurements 

Sir — In  Engineering  A'en'st-Record,  Nov.  30,  1922,  there 
appears  an  article  by  Fred  A.  Noetzli  on  "Arch  Dam  Tem- 
perature  Changes   and    Deflection   Measurements." 

In  this  article  some  deflection  measurements  of  the  Sal- 
mon Creek  Dam,  Alaska,  are  given  and  some  speculation 
is  made  on  these  deformations.  According  to  Mr.  Noetzli's 
calculations  and  formulas  this  dam  should  have  cracked 
horizontally  in  several  places,  otherwise  this  particular  case 
would  not  fit  the  formula. 

To  the  actual  observer  there  are  no  visible  cracks.  Al- 
though there  is  no  drainage  tunnel  in  this  dam  where  leak- 
age can  be  directly  observed,  there  are  3  vertical  holes  in 
each  of  the  two  contraction  joints.  These  holes  were  put 
in  for  the  purpose  of  grouting,  but  up  until  2  years  ago 
grouting  had  not  been  done;  the  water  had  not  been  low- 
enough  to  cause  the  joints  to  open  and  make  grouting 
feasible.  The  leakage  always  was  zero  commercially,  which 
it  would  not  have  been  had  there  been  any  horizontal  cracks. 
During  the  last  two  years  the  writer  has  not  followed  the 
performance  of  this  dam  but  does  not  believe  that  any  hori- 
zontal cracks  could  have  developed  as  there  are  absolutely 
no  reasons  why  they  should;  this  work  was  a  first  class  con- 
struction job. 

It  is  impossible  to  calculate  an  arch  dam  accurately  un- 
less shear  and  cantilever  action  can  be  eliminated  or  nearly 
eliminated  (not  neglected).  This  can  be  approximately  but 
not  fully  accomplished  by  grouting  the  contraction  joints 
under  pressure.  Then  whatever  shear  there  may  be  in  the 
structure  with  reservoir  empty  is  in  the  opposite  direction 
from  what  it  will  be  with  reservoir  full.  In  this  way  shear 
and  cantilever  action  are  at  least  greatly  reduced  in  amount 
by  reducing  the  deflection  from  the  vertical  position  of  the 
dam. 

When  a  dam  is  so  constructed  that  with  reservoir  full 
the  deformation  in  a  down-.stream  direction  becomes  smaller 
than  is  now  general,  then  it  is  permissible  to  raise  the  al- 
lowable stress  above  say  350  lb.  per  square  inch,  which  stress 
may  now  be  regarded  as  the  upper  limit  for  conservation 
design. 

Professor  Cain's  formulas  for  arch  dams  are  very  likely 
the  most  accurate  brought  out,  and  if  shear  and  cantilever 
action  can  be  kept  low,  are  perhaps  as  accurate  as  for- 
mulas for  this  complicated  problem  can  be  expected  to  be. 

San  Francisco,  Calif.,  Dec.  26.  Lars  JorgenSen. 


Much  Ado  About  Nothing — but  Dams 

Sir — The  inane  discussion  in  your  issue  of  Dec.  21  and 
earlier  as  to  what  the  height  of  a  dam  is,  reminds  me  of  an 
old  English  conundrum  which  ran  as  follows:  If  it  takes 
a  yard  of  .soap  to  make  a  flannel  waistcoat  for  a  pig,  how 
far  is.  it  from  St.  Paul's  to  Christmas  Day?  The  answer, 
I  believe,  was  twelve  shillings  and  sixpence. 

Before  this  momentous  question,  as  to  the  height  of  a 
dam,  is  settled,  I  should  not  be  at  all  surprised  to  hear  that 
the  Arrowrock  Dam  is  really  3.52. .562  ft.  in  height  and  not 
351.000  as  reported,  inasmuch  as  the  latter  height  was 
measured  from  a  projecting  rock  on  the  ground  line,  now 
found  to  be  loose. 

Why  not  start  a  discussion  as  to  what  the  height  of  a 
building  is?  The  question  as  to  whether  the  foundations, 
basement  floor,  natural  ground,  filled  ground,  or  sidewalk 
should  be  the  datum  would  no  doubt  lead  to  an  endless 
argument.  Then  we  might  try  to  decide  what  the  height 
of  a  mountain  is;  maximum,  minimum  or  mean?  After 
that,  I  don't  think  we  should  have  any  difficulty  in  deciding 
what  the  height  of  folly  is. 

As  to  the  engineer  who  avers  that  "A  Dam  Is  as  High  aa 
It  Dams"  I  hasten  to  reply,  "Not  by  a  Dam  Site." 

Denver,  Colo.,  Dec.  29.  K.  Ci-inton  .Iansen. 

Chief  Engineer,  the  Colorado  Power  Co. 

[noes  our  correspondent  think  that  by  mere  levity  he  can 
end  a  discussion  that  goes  back  to  the  first  lofty  structure 
on  record?  Has  it  occurred  to  him  that  the  confusion  of 
tongues  had  as  its  main  topic  a  question  as  to  the  real 
height  of  the  Tower  of  Babel?— Editor.] 
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Charles  F.  Loweth  Elected 
Am.  Soc.  C.  E.  President 

Has   Been   Chief   Engineer  of   Chicago, 

Milwaukee  &  St.  Paul  Ry.  For 

Past  12  Years 

Charles  F.  Loweth,  newly-elected 
president  of  the  American  Society  of 
Civil  Enigneers,  has  been  chief  engi- 
neer ol'  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.  since  December,  1910.  From 
the  same  date  to  Jan.  1,  1913,  he  was 
also  consulting-  engineer  of  the  Chicago, 
Milwaukee  &  Puget  Sound  Ry.,  now 
operated  as  the  Puget  Sound  lines  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ry. 
In  his  present  position  he  has  general 
supervision  of  all  the  engineering,  ex- 
cept that  of  the  mechanical  department, 
on  more  than  10,000  miles  of  railroad. 

The  ballot,  canvassed  yesterday 
morning,  revealed  a  total  of  2,581  votes 


Elected  President  of  Am.  Soc.  C.  E. 


Charles  F.  Loweth 


cast,  of  which  number  Mr.  Loweth  re- 
ceived 2,564.  The  other  officers  elected 
wei'e:  Vice-president,  Zone  2,  George 
S.  Davison,  2,416  votes;  vice-president, 
Zone  3,  Anson  Marston,  2,447;  di- 
rectors: District  3.  Glenn  D.  Holmes, 
2,393;  District  5.  E.  B.  Whitman,  2  402; 
District  7,  George  H.  FcukcU,  2,413; 
District  8,  T.  L.  Condron,  2,414;  Dis- 
trict 9,  R.  N.  Begien;  and  District  12, 
George  C.  Mason,  2,396. 

Born  March  3,  1857,  at  Cleve'and, 
Ohio,  Mr.  Loweth  received  his  educa- 
tion at  Oberlin  College,  Obeilin,  Ohio. 
He  began  his  enginneeriiig  experience 
in  1876  as  rodman  on  surveys  of  the 
Cleveland,  Lorain  &  Wheeling  Ry.,  now 
part  of  the  Baltimore  &  Ohio  R.R.,  and 
was  later  eniployed  as  draftman  for 
the  Atchison,  Topcka  &  Santa  Fe  R.R. 
182 


War  Fraud  Suits  Are  Basis  of 
Am.  Soc.  C.  E.  Resolution 

At  its  meeting  held  on  January 
17  the  American  Society  of  Civil 
Engineers  unanimously  adopted 
resolutions  expressing  its  concern 
over  the  indictment  of  several 
members  of  the  Society,  and  the 
institution  of  civil  suits  to  recover 
alleged  fraudulent  expenditures  in 
connection  with  war  construction. 
The  resolution  also  urged  that,  in 
the  interests  of  justice  and  in  ac- 
cordance with  constitutional  guar- 
antees, defendants  be  immediately 
tried  so  that  if  any  be  guilty,  pun- 
ishment may  be  imposed,  and  if  in- 
nocent, accusations  may  be  lifted. 
The  resolution  provided  also  that 
copies  be  sent  to  President  Hard- 
ing, Attorney  General  Daugherty, 
and  to  presiding  officers  of  the 
Senate  and  House  of  Representa- 
tives. 


In  1881-1882  he  was  engaged  as  an 
sngineer  in  the  construction  of  the  Des 
Moines  &  Northern  and  St.  Louis,  Des 
Moines  &  Northwestern  Railroads  (now 
parts  of  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.)  In  1882-1883  he  was  engi- 
neer with  Raymond  &  Campbell,  bridge 
builders,  Council  Bluffs,  Iowa. 

From  1883  to  1901  he  was  in  busi- 
ness as  consulting  civil  engineer  in  St. 
Paul,  Minn.  During  this  period  he  de- 
signed and  supervised  the  construction 
of  water-works,  sewarage  and  electric 
lighting  systems  for  more  than  100  mu- 
nicipalities throughout  the  Northwest, 
as  well  as  a  large  number  of  bridges 
for  various  railroads,  cities  and  coun- 
ties, extending  from  Michigan  to  Ore- 
gon. During  this  period  he  was  also 
consulting  engineer  on  bridge  construc- 
tion for  the  Northern  Pacific  R.R.,  the 
Minneapolis  &  St.  Louis  Ry.,  the  Min- 
neapolis, St.  Paul  &  Ste.  Marie  Rv., 
the  Chicago,  Milwaukee  &  St.  Paul  Ry. 
and  several  others,  and  chief  engineer 
for  the  South  St.  Paul  Belt  Ry.  and 
Davenport,  Rock  Island  &  North  West- 
ern Ry.  In  March,  1901  Mr.  Loweth 
became  engineer  and  superintendent  of 
bridges  and  buildings  of  the  Chicago, 
Milwaukee  &  St.   Paul  Ry.  at  Chicago. 

Mr.  Loweth  has  always  taken  a  prom- 
inent part  in  technical  society  activ- 
ities. He  has  served  as  a  director  and 
vice-president  of  the  American  Society 
of  Civil  Engineers.  He  is  a  past  pres- 
ident of  the  Western  Society  of  Engi- 
neers, and  served  as  treasurer  and  two 
terms  as  director  of  the  American  Rail- 
way Engineering  Association.  He  main- 
tains a  membership  in  the  American 
Society  for  Testing  Materials.  The 
Civil  Engineers'  Society  of  St.  Paul 
claims  him  as  a  member  and  past  pres- 
ident. As  representative  of  the 
American  Society  of  Civil  Engineers  on 
Engineering  Council  he  performed  a 
}'(>'able  service. 


Am.  Soc.  C.  E.  To  Vote  Again 
on  F.  A.  E.  S.  Affiliation 

Arguments   For   and   .^gainst   Member- 
ship  To    Accompany    Ballots    To 
Be  Sent  Out  Feb.  15 

At  the  meeting  of  the  Board  of  Direc- 
tion of  the  American  Society  of  Civil 
Engineers  held  January  15  and  16  on 
the  eve  of  the  annual  meeting  of  the 
Society,  it  was  voted  to  call  for  an- 
other referendum  of  the  membership 
as  to  whether  the  Society  should  affiliate 
with  the  Federated  American  Engineer- 
ing Societies.  When  the  matter  was 
brought  to  the  attention  of  the  annual 
meeting  yesterday  morning  the  Board's 
recommendation  was  approved  and  the 
president  and  Board  of  Direction  were 
instructed  by  a  unanimous  vote  to  send 
with  the  ballots  arguments  why  the 
Society  should  or  should  not  join  the 
Federation.  These  arguments  are  to 
be  prepared  by  two  committees:  one 
composed  of  three  directors  who  fa- 
vor affiliation  with  the  Federation, 
and  the  other  to  contain  three  directors 
who  oppose  membership  in  it.  Ballots 
will  be  mailed  the  Society  membership 
Feb.  15  and  will  be  canvassed  50 
days  thereafter.  At  the  1922  autumn 
meeting  held  in  San  Fi-ancisco  the 
Board  expressed  a  favorable  attitude 
,toward  joining  the  Federation,  provided 
the  financial  situation  of  the  Society 
should  warrant  it.  The  outgoing  Board 
has  now  recommended  to  the  incoming 
Board  that  the  budget  for  1923  provide 
the  necessary  appropriation  for  mem- 
bership in  the  federation  during  the 
last  nine  months  of  1923. 

The  outgoing  Board  recommended  to 
the  incoming  Board  the  appropriation 
of  a  sum  sufficient  to  provide  an  allot- 
ment of  $2  per  member  for  local  sec- 
tions. A  proposal  was  first  considered 
to  make  the  appropriation  large  enough 
to  allow  a  $3  allotment,  but  it  was 
defeated. 

In  the  interest  of  economy  a  proposal 
for  a  conference  of  local  sections  was 
defeated.  It  was  decided  also  on  the 
ground  of  economy  to  discontinue  the 
publication  of  the  preliminary  notice  of 
applications  for  membership  as  a  sep- 
arate pamphlet  and  to  include  this  in- 
formation in  the   Proceedings. 

The  .-^pril  meeting  is  to  be  held  at 
New  Orleans  on  April  18,  19  and  20. 

The  Board  approved  the  formation  of 
three  technical  sections,  on:  Power, 
Highways,  and  Irrigation,  in  addition 
to  that  already  existing  on   Saijiation. 

Greetings  were  received  from  the  En- 
gineering Institufe  of  Canada. 

C.  E.  Beam  was  elected  assistant  sec- 
retary of  the  Society.  He  had  served 
since  1918  as  assistant  to  the  acting  sea- 
retary.  Mr.  Beam  is  a  B.S.  in  civil  en- 
gineering of  the  University  of  Wash- 
ington, class  of  1914,  and  "did  survey, 
reclamation  and  highway  work  in 
Yakima  and  Walla  WalJa  Counties, 
Wash.,  from  1914  to  1918. 

The  services  of  Eleanor  H.  Frick  with 
the  Society  for  25  years  were  recog- 
nized and  resolutions  of  appreciation 
were  adonted. 
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New  Honorary  Members,  American  Society  of  Civil  Engineers 


SIR  MAURICE  FITZMAURICE  subterranean    and    subaqueous    excava- 

Sir  Maurice  Fitzmauriee,  author  of  a  '''°"-     ^^  *^^'s  Job  the  first  use  in  Paris 

number     of     technical     books,     former  ^^'^^  "\i°*^  of  shield  tunnelling. 

president  of  the  Institution  of  Civil  En-  Another  of  his  engineering  achieve- 

gineers     of     Great  "'^"'^s    was    the    consti-uction    of    that 


acted  as  assistant  engineer  for  the  Den- 
ver and  Rio  Grande  Ry.  in  1879,  and  the 
Chicago,  JVIilwaukee  and  St.  Paul  Rv 
from  1880  to  1882. 

f;i..cci»     ui     vjicau    k,.„„„u     j-tu     r.     ■        V" ,'' ■, ,  Mr.  Stevens  Was  division  engineer  for 

Britain,  and  inter-     blanch  of  the  Pans  subway  which  ex-     the  Canadian  Pacific  Ry.  from   1882  to 


tends  from  the  Porte  de  Clignancourt 
to  the  Porte  d'Orleans.  For  the  execu- 
tion of  this  difficult  construction,  he 
was  rewarded  by  the  Pi-ix  Berger  and 
the  bestowal  of  the  Legion  d'Honneur. 
M.  Chagnaud  has  served  the  state  as 
a  member  of  the  Senate.  In  1921  he 
was  president  of  the  Society  of  Civil 
Engineers  of  France. 


nationally    pro  m- 

inent    through    his 

achievements        i  n 

bridge   engineering 

and   irrigation  and 

drainage  work,  was 

born   in    1861.     He 

was     educated     at 

Trinity         College, 

Dublin,      receiving 

degrees     of     M.A. 

and      M.E.      from 

Dublin    and    LL.D. 

from  Birmingham. 
He  was  apprenticed  to  the  late  Sir 
Benjamin  Baker,  who  also  was  an 
honorary  member  of  the  American  Soci- 
ety of  Civil  Engineers.  From  1901-12 
he  was  chief  engineer  to  the  London 
County  Council,  and  from  1912-18 
served  as  chairman  of  the  Admiralty 
Advisory  Committee  on  Naval  Works. 
During  the  World  War  and  subse- 
quent thereto  Sir  Maurice  Fitzmauriee 
held  numerous  governmental  positions. 
During  the  war  he  was  lieutenant- 
colonel  of  engineers  in  the  Engineer 
and  Railway  Staff"  Corps  and  made  two 
visits  to  the  British  front  in  Flanders 
at  the  request  of  the  War  Office,  to 
advise  on  questions  of  drainage.  Dur- 
ing 191.3  he  made  a  trip  to  Australia 
to  advise  on  naval  harbors. 

Sir  Maurice  has  been  engaged  in 
various  consulting  work  including  that 
of  the  Forth  bridge.  He  was  also  con- 
sulted regarding  railways  and  docks  in 
Canada,  the  Blackwell  tunnel  and  the 
Nile  reservoir  dam  at  Assouan,  Egypt. 

From  1916-17  he  served  as  president 
of  the  Institution  of  Civil  Engineers. 
He  is  also  a  member  of  the  Institution 
of  Mechanical  Engineers,  an  honorary 
fellow  of  the  Society  of  Engineers, 
an  honorary  member  of  the  Royal 
Engineers  Institution,  member  of  the 
Engineering  Institute  of  Canada,  vice- 
chairman  of  the  Engineering  Standards 
Committee,  vice-chairman  of  the  Insti- 
tute of  Transport  and  member  of  the 
Advisory  Council  on  Scientific  and 
Industrial  Research. 

In  1912  Sir  Maurice  was  knighted.  He 
has  also  received  various  orders,  medals, 
etc.,  from  the  government  as  well  as 
from  British  technical  associations.  He 
is  the  author  of  books  on  "Plate  Girder 
Railway  Bridges,"  "The  Thames  and 
Lea,"  "Lonflon  County  Bridges,"  "Main 
Drainage  of  London." 

LEON  JEAN  CHAGNAUD 

Leon  Jean  Chagnaud,  who  was  bom 
in  a  small  town   in  the   Department  of     cyclopedia  Britannica. 


1886,  when  he  returned  to  the  Chicago, 
Milwaukee  and  St.  Paul  as  assistant 
engineer.  For  the  two  years  following 
he  was  principal  assistant  engineer  of 
the  Duluth,  South  Shore  and  Atlantic 
Ry-  when  he  became  assistant  engineer 
01  the  Spokane  Falls  and  Northern. 

Mr.  Stevens'  next  position  was  with 
the  Great  Northern  as  principal  assist- 
WILLIAM  CAWTHORNE  ITNWIN        ^^\  engineer,    being    successively    pro- 
ii.i>i^iu  <..AwinuKrsft  uiNWUN        nioted    to    assistant   chief    engineer   in 
William   Cawthorne  Unwin  was  born     '^^93.  chief  engineer  in   1895,  and   gen- 
on  Dec.  12,  1838,  at  Coggeshall,  Essex,     era!  manager  in  1902.    In  1903  he  joined 
England.     He  was  educated  at  the  City     '^"e   staflp   of   the    Chicago,   Rock   Island 
of    London     School     and  Pacific   Ry.   Co.   as   chief  engineer, 
and  was  a  pupil  of     !'"d    became    second    vice-president    in 
■       "  -■      -"""       1904.     From   1905  to  1907,  Mr.  Stevens 

was     chief    engineer    of    the     Panama 
Canal;   and  in  1907  acted  as  chairman 
of  the  Isthmian  Canal  Commission. 
In   1907  he  became  vice-president  of 
^^^w-,^     *"^  ^"^  York,  New  Haven  and  Hart- 
instructor     at     the     ^^^  ^-^^  and  had  charge  of  operation. 
Royal      School     of     ^  ™''"  V^^  to  1911  he  became  president 
Naval    Architec-     successively   of   the    Spokane,    Portland 
and    Seattle    Ry.,    the    Oregon    Electric 
Ry.,  the  Oregon  Trunk  and  the  Pacifi.; 
and    Eastern.      He    was    head    of    the 
American  Railway  Mission  to  Russia  in 


the  late  Sir  Wil 
1  i  a  m  Fairbairn. 
From  1861-68  he 
was  manager  of 
engineering  works, 
and    from    1868-72 


ture    and     Marine 
FIngineering        a  t 
Kensington.     For 
the    next    thirteen 
years  he  was  professor  of  hydraulic  en- 
gineering at  the  Royal  Indian  Engineer- 
ing College,  Cooper's   Hill,  and  during 
the  ten  years  following  that,  professor 
of  engineering,  Central   Technical   Col- 
lege of  the  Guilds  of  London. 

He  was  secretary  of  the  International 
Commission  on  the  Utilization  of 
Niagara,  and  in  1891  was  president  of 
section  G  of  the  British  Association.  In 
1894  Professor  Unwin  was  a  member 
of  the  Council  of  the  Royal  Society  and 
in  1911  president  of  the  Institution  of 
Civil  Engineers.  He  also  served  in 
1915-16  as  president  of  the  Institution 
of  Mechanical  Engineers.  From  1915-18 
Mr.  Unwin  was  a  member  of  the  Man- 
agement Board  of  the  Metropolitan 
Munitions  f^ommittee.  From  1900-05 
and  since  1911  he  has  served  on  the 
Senate  of  London  University. 

Mr.  Unwin  was  awarded"  the  Kelvin 
Medal  in  1921  and  has  had  conferred  on 
him  the  degree  of  LL.D  from  Edin- 
burgh. He  is  also  a  fellow  of  the  Royal 
Society,  member  of  the  Institution"  of 
Civil  Engineers,  honorary  life  member 
of  the  Institution  of  Mechanical  Engi- 
neers, honorary  member  of  the  Amer- 
ican Society  of  Mechanical  Engineers, 
and  honorary  associate  of  the  Royal 
Institution  of  British  Architects. 

He  is  the  author  of  various  tech- 
nical books  and  has  contributed  articles 
on   hydraulics  and  bridges  for  the   En- 


Creuse,  France,  and  was  educated  in  the 
Enole  (lex  Artx  et  Metiers  at  Chalons- 
sur-Mame,  in  perhap.s  best  note<i  for  hi.s 
subaqueous  and  tunnel  construction 
■work.  Shortly  after  his  graduation  he 
reconstructed  the  locks  of  the  Canal  du 
Centre  and  established  the  massive  con- 
crete fortifications  about  Toul.  One  of 
hLs  professional  achievements  was  the 
excavation  for  one  of  the  trunk  sewers 
of  Paris.      In  this  work  he  was  largely 


He  is  professor  emeritus  of  the  Cen- 
tral Technical  College,  City  and  Guilds 
of  London  Institute. 

JOHN  FRANK  STEVENS 

John  F.  .Stevens,  who  has  earned  an 
international  reputation  in  railroad  en- 
gineering and  planning,  was  born  in 
West  Gardiner,  Me.,  April  24,  18.5.3.  He 
v;as  assistant  engineer.  City  of  Min- 
neapolis. Minn.,  from  1874  to  1876;  be- 


reaponsible  for  the  development  of  the    came  chief  engineer  of  the  Sahine  Pass 
modern  method  of  shield  tunnelling  for    and    Northwestern    Ry.    in    1876;    and 


1917,  and  acted  as  director  of  a  corps 
of  railway  experts  in  Manchuria. 

Mr.  Stevens  is  an  honorary  member 
of  the  Association  of  Chinese  and 
American  Engineers,  and  president  of 
the  Inter-.Allied  Technical  Board  super- 
vising the  technical  and  economic  oper- 
ation of  the  Siberian  and  Chinese  East- 
ern Ry.,  with  headquarters  at  Harbin. 

CLEMENS  HERSCHEL 

Clemens  Herschel,  past-president  of 
the  American  Society  of  Civil  Engineers 
and  a  former  director  and  vice-presi- 
dent, and  inventor 
of  the  Venturi 
meter,  was  born  in 
1842  and  was  grad- 
uated fro  m  the 
Lawrence  Scientific 
School  of  Harvard 
University  in  1860. 
He  then  went 
abroad  to  pursue 
further  engineer- 
ing studies  in 
France  and  Ger- 
many. 

Returning  to  the 
Lhiited  States  he 
undertook  various 
engineering  work,  chiefly  in  New  Eng- 
land, giving  much  attention  to  bridge 
work  and  in  1875  he  published  a  trea- 
tise in  continuous  revolving  draw- 
bridges. He  was  connected  at  one  time 
with  the  Boston  Sewer  Department  and 
.served  for  two  years  as  a  member  of 
the  Massachusetts  Railroad  Commis- 
sion. After  a  period  of  service  under 
the  late  James  B.  Francis  he  was 
appointed  in  1879,  to  the  position  of 
hydraulic  engineer  of  the  Holyoko 
Water  Power  Co.  He  constructed*  the 
Holyoke  testing  flume  and  established  a 
system  of  metering  and  of  recording 
water  consumption  of  the  turbines  in 
the  Holyoke  mills.  The  need  of  an  in- 
strument for  accurately  measuring  the 
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flow  of  water  in  large  pipes  led  to  his 
invention  of  the  Venturi  meter.  For 
a  paper  upon  this  invention  and  its 
uses  he  was  awarded  the  Thomas  Fitch 
Rowland  prize  of  the  society  in  1888. 
He  also  received  the  Elliott  Cresson 
g-old  medal  of  the  Franklin  Institute  of 
Philadelphia  for  the  same  invention. 

In  1889  he  was  made  chief  engineer 
of  the  East  Jersey  Water  Co.  Later 
he  served  on  the  commission  that  made 
a  report  on  the  practicability  of  the 
deep  rock  tunnel  plan  of  distribution  of 
the  Catskill  water  in  New  York. 

Mr.  Herschel  served  as  treasurer  of 
the  Boston  Society  of  Civil  Engineers 
from  1874  to  1880,  and  was  president 
of  the  society  in  1890-91.  He  is  also  a 
member  of  the  Institution  of  Civil  Engi- 
neers of  Great  Britain. 

He  has  published  a  translation  of 
"Frontinus  and  His  Two  Books  on  the 
Water  Supply  of  Rome  A.D.  97."  The 
"One   Hundred    and    Fifteen    Hydraulic 


Experiments,"  another  treatise  on  hy- 
draulics, was  published  by  Mr.  Herschel 
in  1897. 


Chance  for  Outside  Contractors 
on  Milwaukee  Sewer  Work 

Sewer  contracts  at  a  total  estimated 
cost  of  $2,500,000  are  to  be  let  soon  at 
Milwaukee  under  what  T.  Chalkley  Hat- 
ton,  chief  engineer  of  the  Milwauke'j 
Sewerage  Commission,  believes  are  con- 
ditions favorable  to  contractors  and 
which,  in  view  of  the  amount  of  work 
now  in  hand  by  local  contractors,  afford 
a  special  opportunity  to  outside  con- 
tractors. Mr.  Hatton  has  sent  the  fol- 
lowing statement  for  publication  in 
Enghieerhif)  Nefrs-Record. 

"The  Sewerage  Commission  of  the 
City  of  Milwaukee  and  the  Metropolitan 
Sewerage  Commission  of  the  County  of 
Milwaukee,  both  of  which  are  operated 
under  the  same  engineering  staff,  pur- 


pose, within  the  next  two  months, 
letting  contracts  for  building  several 
miles  of  intercepting  sewers  ranging  in 
size  from  24  to  88  in.,  the  majority  of 
which  will  be  built  in  tunnel  partly  un- 
der city  streets  and  partly  through 
suburban  districts.  There  will  be  twelve 
contracts  ranging  from  $100,000  to 
$600,000  each,  and  aggregating  about 
$2,500,000.  Bids  will  be  received  from 
week  to  week  until  all  are  covered.  Bid 
advertising  will  begin  about  Feb.  1. 

"The  money  is  on  hand  to  pay  for 
this  work  in  cash  as  it  progresses. 
There  are  no  political  connections  or 
labor  affiliations  to  hamper  or  embarrass 
contractors.  Most  of  the  local  contrac- 
tors, competent  to  carry  on  this  class 
of  work,  are  pretty  well  tied  up  with 
present  contracts  with  the  two  commis- 
sions, and  it  is  a  good  opportunity  for 
competent  outside  contractors  with 
good  organization  and  equipment  to 
secure  reasonably  profitable  contracts." 


Rusted  Anchorage  Cables  Believed  Responsible  for  Failure  of  Kelso  Suspension  Bridge 
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Falsework  of  an  uiieuiiiiiluled  new 
bridge  downstream  of  the  suspension 
bridge  (see  left  upper  view)  caused  a  , 
log  jam  which  shoved  against  the  pile  " 
piers  of  the  old  bridge  (right  upper 
yi^w,  showing  upstream  side) ,  but  this 
jam  was  cleared  several  days  before  the 


eoiiapsf  and  is  not  believed  to  have  con- 
tributed to  the  failure.  The  piers  of  the 
old  bridge  are  still  standing,  apparently 
intact  except  for  such  damage  as  would 
be  done  by  the  falling  towers. 

The    suspension    system    of    the    old 
bridge  (seen  from  downstream  and  up- 


stream respectively  m  the  two  middle 
views)  broke  in  the  anchorage  of  the 
upstream  cable  at  the  east  end  (right- 
hand  end  of  left-hand  view) .  The  five 
anchorage  ropes  of  the  upstream 
cable  show  marked  deterioration  below 
ground.     Tests  of  these  are  being  made. 
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F.A.E.S.  Council  Reports 
Progress  at  Meeting 

Activities  of  American  Engineering 

Council  Cover  Matters  of  Public 

Interest 

Sixty  delegates  responded  to  the  roll 
call  of  the  annual  meeting  of  the 
American  Engineering  Council  of  the 
Federated  American  Engineering  So- 
cieties at  Washington,  Jan.  11-12,  and 
discussed  the  reports  of  the  various 
committees.  Action  of  the  Council  at 
the  meeting  comprised  the  election  of 
officers,  a  resolution  recommending 
that  the  Department  of  Commerce  re- 
port facts  on  business  conditions,  and 
recommendations  that  the  Federal  Wa- 
ter Power  Commission  be  given  a 
larger  personnel,  and  that  the  Patent 
Office  be  given  further  relief.  The  rest 
of  the  sessions  consisted  in  transmis- 
sion to  various  committees  of  the 
Council  of  different  proposals  and 
listening  to  the  reports  of  the  presi-. 
dent,  the  secretary,  and  some  of  the 
committees,  the  most  important  of 
which  was  the  public  affairs  committee. 

Progress  Made 

Both  the  president  and  the  secretary 
emphasized  the  fact  that  the  Council 
and  the  F.A.E.S.  were  progressing 
gradually  and  surely  toward  the  ful- 
filment of  their  missions  and  that  they 
were  becoming  an  increasingly  greater 
power  in  Washington.  In  this  connec- 
tion the  Committee  on  Public  Affairs 
reported  that  it  had  considered  the 
following  subjects:  The  Great  Lakes-St. 
Lawrence  waterway,  national  parks, 
proposed  tax  on  foreign  books  in 
English,  appointment  of  an  engineer  on 
the  Civil  Service  Commission,  Depart- 
ment of  Public  Works,  international 
standard  rating  system,  ship  subsidy 
bill,  hydraulic  laboratory,  regulation 
of  trade  associations,  Merchant  Marine 
Act,  Bacharach  Bill,  revision  of  min- 
ing law,  and  the  appointment  of  a  suc- 
cessor to  Dr.  Stratton  as  director  of  the 
Bureau  of  Standards.  The  committee 
on  study  of  the  business  cycle  called 
attention  to  the  necessity  of  bringing 
to  the  attention  of  the  business 
executive  the  facts  regarding  statistics 
of  business  for  the  purpose  of  aiding 
him  in  forecasting,  and  suggested  also 
that  the  Department  of  Cfmmerce  es- 
tablish an  agency  for  the  forecasting 
of  business,  conditions  and  for  the  dis- 
tribution of  such  information.  As 
stated  above,  however,  the  meeting 
changed  this  suggestion  to  a  recom- 
mendation that  the  department  furnish 
facts  and  not  forecasts.  The  committee 
(«  industrial  ideals  suggested  that  en- 
gineering colleges  give  an  increased  at- 
tention to  the  social  aspects  of  engi- 
neering activities. 
'  There  was  discussion  of  the  possi- 
bility of  increasing  the  size  of  the  bulle- 
tin and  the  taking  of  a<lvertisine 
therein,  which  resulted  in  a  resolution 
to  refer  the  whole  question  to  the 
executive  board. 

After  describing  a  number  of  the 
more  important  engineering  projects 
now  under  contemplation  in  Italy,  he 
wound  up  with  a  suggestion  that  the 
engineer  can  be  a  better  interpreter  of 
iTiternational  amity  titan  any  other 
man.  l>eci.use  his  life  has  been  devoted 
to  the  development  of  those  things  of 
each  nation  that  the  other  nations  need 
fi.-.J  want.  Thi-!  idea  was  expanded  by 
(Contiiiurd  on  p.   7.16) 


Revise  Structural  Steel  Stresses 

Working-  stresses  and  a  specification 
for  structural  steelwork  were  consid- 
ered on  Jan.  5  by  a  board  of  engineers 
called  together  by  the  American  Insti- 
tute of  Steel  Construction.  The  board, 
consisting  of  Prof.  M.  S.  Ketchum, 
E.  R.  Graham,  W.  J.  Watson,  W.  J. 
Thomas,  and  Prof.  Geo.  F.  Swain,  met 
at  New  York  (Mr.  Graham  absent) 
and  agreed  on  revision  of  the  now  cur- 
rent working  stresses.  A  design 
specification  was  drafted  and  discussed. 
It  is  now  being  put  into  final  form,  and 
according  to  expectations  will  be  com- 
pleted and  definitely  adopted  within  a 
few  weeks. 


Bennett  Will  Retire  July  1 

Charles  J.  Bennett,  for  the  past  ten 
years  state  highway  commissioner  of 
Connecticut,  will  retire  at  the  expira- 
tion of  his  present  term,  July  1,  and  as- 
sume the  general  managership  of  the 
Edward  Balf  Co.,  Hartford,  a  firm 
which  does  a  general  contracting  and 
stone-crushing  business.  Mr.  Bennett 
has  declined  reappointment  as  highway 
commissioner,  though  he  is  presumed 
to  be  willing  to  act  as  a  member  of  a 
commission  which  the  legislature  may 
authorize.  Mr.  Bennett  has  been  prom- 
inent among  highway  officials  and  in 
highway  engineering  work  for  many 
years,  having  taken  an  active  part  in 
the  sessions  of  both  the  American 
Association  of  State  Highway  Officials 
and  the  American  Road  Builders  As- 
sociation. 

Mr.  Bennett's  early  professional  ex- 
perience was  secured  in  upper  New 
York  State  where  he  was  engaged  in 
private  and  public  work.  He  was  also 
employed  bv  the  Rochester  Ry.  Co.,  the 
Terminal  R.R.  of  Buffalo  and  the 
Buffalo,  Rochester  &  Pittsburgh  Ry. 
For  12  years  Mr.  Bennett  was  in  the 
office  of  the  New  York  State  engineer 
and  surveyor,  most  of  the  time  on  barge 
canal  work.  During  the  latter  part  of 
this  period  he  was  in  general  charge  of 
the  Albany  office. 


Franchise  Awarded  for  Carquinez 
Straits  Bridge 

The  supervisors  of  Contra  Co.sta 
County,  Cal.,  on  Jan.  8  awarded  the 
Rodeo- Vallejo  Ferry  Co.  a  franchise  to 
construct  a  bridge  across  Carquinez 
Straits  between  Morrow  Cove  and 
Valona.  Two  other  applications  for 
constructing  a  bridge  in  this  vicinity 
made  by  the  San  Francisco  Transit  Co. 
and  the  Dillon  Point  Development  Co., 
respectively,  were  denied.  Previous 
reference  to  all  three  proposals  was 
published  in  Eugincering  News-Record, 
Nov.  :!(),  1922,  p.  949. 

The  terms  of  the  franchise  are  that 
the  company  shall  start  construction 
within  four  months  and  complete  the 
bridge  within  three  years  and  shall 
post  a  bond  of  $.50,000  to  guarantee 
fulfillment  of  all  requirements.  The 
terms  were  all  accepted  by  the  appli- 
cant. Announcement  was  also  made  at 
this  meeting  that  an  agreement  had 
been  reached  between  the  Rodeo-Vallejo 
Ferry  Co.  and  the  California  Hawaiian 
Sugar  Co.  whereby  the  latter  with- 
draws opposition  to  the  location  of  the 
proposed  bridge  piers.  Agreement  on 
this  |)oint  is  believed  to  have  been  a 
prere(|uisite  to  approval  of  the  project 
by  the  United  States  War  Department. 


Overdevelopment  Basic  Evil, 
Says  Coal  Commission 

Labor     and     Transportation     Troubles 

Hinge  on  Seasonal  Demand  and 

Surplus  Mines  and  Workers 

Overdevelopment  and  irregular  de- 
mand are  declared  by  the  President's 
coal  commission,  in  its  first  preliminary 
report,  to  be  paramount  difficulties  be- 
setting the  coal  industry.  To  variation  in 
demand  are  charged  the  part-time  oper- 
ation in  the  bituminous  mines  and 
transportation  difficulties  in  the  han- 
dling of  coal  to  the  consumer. 

The  commission,  though  not  yet  in 
possession  of  enough  facts  from  which 
to  form  valid  conclusions,  reports,  how- 
ever, that  it  has  perfected  an  organiza- 
tion and  gathered  much  data.  When 
the  vital  factors  have  been  determined 
hearings  will  be  held  and  field  investiga- 
tions carried  on  to  determine  what  are 
the  facts  with  respect  to  these  issues. 
In  this  way  the  commission  hopes  to 
avoid  wasting  time  in  the  investigation 
of  collateral  issues.  After  this  process 
it  will  be  in  position  to  formulate  its 
recommendations  to  Congress. 

Telegrams  Are  Published 
In  iis  report  the  commission  pub- 
lishes the  telegrams  it  exchanged  with 
the  operators  and  rniners  while  they 
were  in  conference  at  Chicago  in  early 
January  trying  to  reach  an  agreement 
as  to  future  wage-scale  making.  In 
these  the  commission  urged  that  should 
negotiations  fail  both  parties  should 
agree  to  continue  for  another  year  the 
scales  now  in  force.  The  conference 
broke  up  without  an  agreement,  but  a 
further  session  is  scheduled  for  today 
in  New  York.  In  the  report  the  com- 
mission states  that  it  "has  reason  to 
believe  that  an  agreement  wnll  be 
reached  in  the  near  future  that  will 
avert  any  widespread  cessation  of  mine 
operation  in  the  union  fields  ^n  April  1, 
thus  assuring  the  needed  coal  supply 
for  at  least  another  year." 

The  farreaching  importance  of  the 
investigation  is  summed  up  by  the  com- 
mission in  the  following  concluding 
paragraph  of  its  report: 

"The  inquiry  involves  the  whole  ques- 
tion as  to  what  is  best  for  the  people, 
free  competition,  government  or  private 
ownership,  regulation  or  control  in  the 
coal  industry.  Should  the  operators  in 
given  areas  be  permitted  to  combine  so 
that  the  low-cost  mines  would  furnish 
the  product  to  the  people  and  the  high- 
cost  mines  be  kept  in  abeyance  to  meet 
an  emergency  properly  regulated  as  to 
price  and  profit  by  some  governmental 
agency,  or  should  this  prime  necessity 
of  life  and  business  be  left  wholly  to 
open  competition  in  the  market?  This 
problem  is  of  so  great  moment  with 
reference  not  only  to  theories  of  gov- 
ernment but  also  to  the  economic  life 
of  the  republic  that  the  view  of  the 
commission   is  left   to  its  final  report. 

"The  commission  believes  that  the 
public  interest  in  coal  raises  funda- 
mental questions  of  the  relation  of  this 
industry  to  the  nation  and  of  the  de- 
gree to"  which  priviitc  rights  must  yield 
to  public  welfare.  It  may  be  that  both 
private  property  in  an  exhaustible  re- 
source and  labor,  in  a  public  service 
industry  must  submit  to  certain  modifi- 
cations of  their  private  rights,  receiv- 
ing in  return  certain  guarantees _  and 
Crivileges  not  accorded  to  purely  private 
usiness  or  persons  in  private  employ." 
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Seven  Bronze  Towers  to  Relieve 
New  York  Traffic  Congestion 

Six  more  traffic  towers,  like  the  one 
recently  unveiled  at  42nd  St.  and  Fifth 
Ave.,  New  York  City,  and  shown  here- 
with, are  soon  to  be  erected  at  strategic 
traffic  points,  replacing  old  towers.  The 
towers  are  the  g-ft  of  the  Fifth  Ave. 
Association  to  the  City  of  New  York. 

Each  tower  is  almost  entirely  of 
bronze  with  a  granite  base  4  ft.  square 
and  3  ft.  high,  and  securely  bolted  to  a 


BRONZE  TOWER  CONTROLS  TRAFFIC 

concrete  foundation.  The  tower  is  28 
ft.  high  and  the  lower  part  is  open  to 
permit  an  unobstructed  view  up  and 
down  the  street.  The  space  occupied  by 
the  traffic  officer  is  inclosed  in  glass. 
The  tovi'er  is  heated  with  an  electric 
stove.  Around  the  base  of  each  tower 
ire  laid  granite  striking  blocks  which 
fend  off  traffic  and  protect  the  tower. 
The  design  for  the  tower  was  selected 
from  among  130  designs  submitted  in 
a  prize  competition,  the  Fifth  Ave.  As- 
sociation offering  prizes  of  $.500,  $300, 
and  $200,  for  first,  second,  and  third 
places,  respectively. 


Turner  to  Study  Detroit  Traffic 

The  Transit  Commission  of  the  City 
of  Detroit  is  to  have  a  traffic  survey 
made  under  the  direction  of  Daniel  L. 
Turner,  consulting  engineer  for  the 
New  York  Transit  Commission.  It  is 
estimated  that  the  work  will  take  about 
a  year.  Mr.  Turner  will  make  a  report 
on  the  transit  conditions  as  he  finds 
them  with  recommendations,  and  the 
survey  will  include  also  a  consideration 
of  the  Detroit  suburban  transit  situa- 
tion. 


F.A.E.S.  Council  Reports  Progress 
at  Meeting 

{Concluded  from  p.  135) 

Calvin  W.  Rice,  of  the  American  So- 
ciety of  Mechanical  Engineers,  in 
describing  the  recent  South  American 
Engineering  Congress  and  by  Elmer  A. 
Sperry,  in  describing  the  conditions  to- 
day in  Japan  as  observed  in  a  recent 
trip  to  the  Orient. 

One  of  the  most  interesting  features 
of  the  meeting  was  the  banquet  on  Jan. 
11,  which  was  attended  by  ninety-one 
guests.  On  that  occasion,  the  princi- 
pal address  was  made  by  Ambassador 
Caetani,  th.e  engineer  whom  Italy 
has  sent  to  the  United  States  to  be 
near  this  government.  Ambassador 
Caetani  said,  among  other  things: 

"Your  kind  invitation  made  me  feel 
that,  besides  sailing  for  America  as 
Italy's  Ambassador,  I  was  going  home 
to  my  old  stamping  grounds  somewhat 
still  invested  with  the  qualifications  of 
an  engineer.  We  pride  ourselves  in 
saying:  'Once  an  engineer.,  always  an 
engineer.'  Whatever  may  be  the  course 
of  life  followed  by  one  of  us,  it  will 
always  be  marked  by  the  indelible  seal 
of  the  scientific,  practical  and  logical 
training  to  which  an  engineer  is  sub- 
jected during  the  early  years  of  life. 

"I  judge  that  many  of  the  colleagues 
present  have  followed  in  life  most  dis- 
parate occupations  which  often  had 
little  to  do  with  engineering;  such  has 
been  my  personal  experience  during  the 
agitated  years  since  the  beginning  of 
the  war.  We  can  say  that  in  each  and 
every  occupation  we  have  felt  and 
thought  and  acted  chiefly  as  engineers." 

Some  Dissatisfaction  Voiced 
During  the  course  of  the  busi- 
ness sessions,  some  dissatisfaction  was 
voiced  with  the  conduct  of  the  affairs 
of  the  Federated  Societies.  The  point 
was  made  that  member  societies  had 
too  little  voice  in  what  was  being  done 
and  some  fear  was  expressed  that  an 
effort  might  be  made  to  make  of  the 
Federation  a  super-society.  It  was 
pointed  out  by  President  Cooley  and  by 
L.  W.  Wallace,  the  e-xecutive  secretary, 
that  every  effort  has  been  made  to  con- 
duct the  Federation  so  that  it  would  be 
a  sort  of  House  of  Representatives — 
highly  responsive  to,  and  in  no  way 
dominating,  constituencies.  Certain 
other  functions  of  the  Federated  So- 
cieties were  likened  to  that  of  an  em- 
bassy in  Washington,  representing 
member  organizations.  It  was  es- 
tablished that  ample  opportunity  has 
been  afforded  to  the  membership  of 
the  member  societies  to  acquaint  them- 
selves with  all  details  of  the  Federa- 
tion's activities.  In  the  end,  the  diffi- 
culties were  ironed  out  and  the  general 
discussion  by  members  of  the  Council 
indicated  a  complete  sympathy  with  the 
broad  purposes  of  the  Federation  but 
emphasized  the  need  of  devising  every 
means  possible  to  acquaint  the  indi- 
vidual engineer,  as  well  as  the  member 
societies,  with  the  work  completed  and 
jjroblems  to  be  undertaken  by  the  Fed- 
eration and  its  committees. 

M.  E.  Cooley,  of  the  University  of 
Michigan,  was  re-elected  president  for 
the  ensuing  year.  The  vice-presidents 
^  elected  for  the  Council  were  J.  Parke 
("banning  and  Calvert  Townlev  of  New 
York;  Philip  N.  Moore  of  St.  Louis; 
Gardner  S.  Williams  of  Grand  Rapids, 
Mich.  L.  W.  Wallace  continues  as 
executive  secretary. 


Engineering  Societies 

c7  <7 


Calendar 


Annual  Meetings 


.MIERICAN  CONCRETE  INSTI- 
TUTE, Detroit ;  Annual  Conven- 
tion,  Cincinnati,   Jan.   22-26. 

ASSOCIATED  GE.VER.\L  CONTR.\C- 
TORS  OF  AMERICA.  Washing- 
ton, D.  C. ;  Annual  meeting  Los 
Angeles,  J.-in.  30-Feb.  3. 

NATION.\L  HIGHWAY  TRAFFIC 
ASSOCIATIO.N',  New  Yorli ;  An- 
nual Convention,  Cleveland,  Feb. 
19-211. 

AMERir.XN  RAILATAY  ENGINEER- 
ING ASSOCI.\TION.  Chicago  ;  -An- 
nual Convention.  Chicago,  March 
13-15. 

AMERICAN  ASSOCIATION  OP  EN- 
GINEERS. Chicago;  Annual  Con- 
vention. Norfolk.  Va..  May  7-9. 

.\MERIC.A..V  SOCIETY  FOR  TEST- 
ING .M.-VTERI.-^LS,  Philadelphia  ; 
-Annual  Meeting,  Atlantic-  <'ity. 
N.  J.,  June  25-29  or  30 


The  Engineering  Institute  of  Canada 

will    hold    its    annual   general   business 
meeting  at  Montreal  on  Jan.  23,  1923. 

The  Northeastern  Section  of  the 
American  Society  of  Civil  Engineers 
will  hold  its  annual  meeting,  with  elec- 
tion of  officers,  Jan.  27  at  the  Boston 
City  Club,  Boston,  Mass.  There  will  be 
brief  talks  by  men  of  public  affiairs  on 
the  subject,  "Engineers  in  Business  and 
in  Public  Positions." 

The  Iowa  Engineering  Society  meet- 
ing, Jan.  23-26,  inclusive,  has  sched- 
uled papers  the  afternoon  of  Jan.  24 
in  all  six  sections,  drainage,  highway, 
mechanical-electrical,  municipal,  rail- 
road and  structural-architectural.  All 
other  sessions  are  general. 

The  Boston  Society  of  Civil  Engi-I 
neers  will  have  an  illustrated  paper  by  I 
Arthur  T.  Safford,  engineer  of  locks  and  I 
canals,  Lowell,  Mass.,  on  "The  New  I 
Hydro-Electric  Development  of  the} 
Amoskeag  Manufacturing  Co.  at  Man- 
chester, N.  H.,"  at  its  joint  meeting! 
Jan.  24  with  the  Massachusetts  Institute] 
of  Technology  student  chapter  of  the 
American  Society  of  Civil  Engineers. 

The  New  York  State  Association  of 
Builders  will  hold  its  annual  convention 
and  election  of  officers  Jan.  30  and  31  at 
Elmira,  N-  Y.  Stephen  A.  Smith  of 
Albany  is  president,  and  Edward  A. 
Keeler  of  New  York  is  secretary  and 
treasurer. 


=S 


Personal  Notes 


^ 


C.  A.  E  M  E  R  s  0  N,  J  R.,  whose  resig-  j 
nation  as  chief  engineer  of  the  Penn-, 
sylvania  State  Department  of  Health! 
to  become  associated  with  Fuller 
McClintock  in  their  new  Philadelphia! 
office,  was  recently  noted  in  these  col-] 
umns.  has  been  made  consulting  engi- 
neer of   the  department  named. 

W.  L.  Stevenson,  for  the  last ' 
four  years  assistant  chief  engineer  of 
the  Pennsylvania  Department  of  Health, 
has  been  appointed  chief  engineer  of  the 
department  to  succeed  C.  A.  Emerson, 
Jr.,  who  recently  resigned.     From  1898 


January  18,  1923 
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to  1908  Mr.  Stevenson  was  engaged  on 
municipal  engineering-  work  for  the  city 
of  Philadelphia,  including  the  construc- 
tion of  the  Walnut  Lane  Bridge.  Dur- 
ing the  next  ten  years  he  continued 
with  the  city  as  engineer  in  charge  of 
sanitary  surveys  of  the  rivers  and 
streams;  operation  of  the  sewage  ex- 
periment station ;  construction  and  op- 
eration of  the  Pennypack  Creek 
sewage- works ;  preparation  of  the  com- 
prehensive plan  and  report  on  the  col- 
lection, treatment  and  disposal  of  the 
sewage  of  the  entire  city  of  Philadel- 
phia; and  the  design,  contract  letting 
and  beginning  of  construction  of  the 
Frankford  Creek  high-level  intercep- 
ting sewer  and  the  grit  chamber  for 
the  North  East  sewage-works.  During 
the  war  Mr.  Stevenson  was  sanitary 
engineer  and  assistant  director,  De- 
partment of  Health,  U.  S.  Shipping 
Board  Emergency  Fleet  Corporation, 
in  general  charge  of  water  supplies, 
sewerage  and  other  sanitary  engineer- 
ing work  the  emergency  shipyards 
a?  1  their  vicinity. 

Paul  D.  Wright,  of  Erie,  a 
farmer  by  birth,  a  civil  engineer  by 
education,  and  a  manufacturer  by  occu- 
pation, has  been  appointed  commis- 
sioner of  the  Pennsylvania  State  High- 
way Department  by  Governor-elect 
Pinchot.  Mr.  Wright,  a  graduate  of 
Yale,  is  president  of  the  Reed  Manufac- 
turing Co.  This  is  the  first  time  he 
has  held  public  office.  He  is  50  years 
of  age. 

J.  Gerald  Phelan,  engineer 
with  the  Fletcher-Thompson,  Inc.,  en- 
gineers, Bridgeport,  Conn.,  has  been  ap- 
pointed commissioner  of  the  building 
department  of  Bridgeport.  Mr.  Phelan 
succeeds  the  late  Charles  H.  Botsford, 
who  was  building  commissioner  for 
twenty  years. 

Henry  B.  Smith,  of  Mount 
Holly,  N.  J.,  has  been  named  by  the 
Burlington  County  Board  of  Free- 
holders as  county  engineer  of  Burling- 
ton County  to  succeed   Harold   Wills. 

Edward  L.  Crugak,  district  en- 
gineer of  southern  lines,  Illinois  Central 
R.  R.,  has  been  appointed  engineer  of 
construction,  with  headquarters  at  Chi- 
cago. J.  W.  Kern,  Jr.,  loadmaster 
of  the  St.  Louis  division,  succeeds  Mr. 
Crugar,  with  headquarters  at  New 
Orleans. 

J.  G.  Hall,  who  formerly  was  ap- 
praisal engineer  with  M.  E.  Cooley, 
consulting  engineer  of  Ann  Arbor, 
Mich.,  has  become  associated  with  H. 
Miscamphell,  Duluth,  .Minn.,  and  is  in 
charge  of  the  engineering  department. 

H.  T.  H  A  Z  E  N,  who  has  been  acting 
chief  engineer  of  the  Canadian  North- 
ern Ry.,  eastern  lines,  has  been  made 
chief  engineer.  His  new  offices  are  in 
Toronto. 

Allan  T.  Bone,  formerly  en- 
gineer with  the  George  A.  Fuller  Co. 
in  construction  work  in  Canada,  is  now 
with  the  Shawinigan  Engineering  Co. 
on  design  of  eriuipmcnt  and  plant  loy- 
out. 

W.  G.  Thompson,  former  chief 
enginjer  of  the  Xew  Jersey  Highway 
Deimrtment,  and  more  recently  chief 
engineer  on  the  construction  of  the 
ideal  section  of  the  Lincoln  Highway, 
has  been  made  chief  engineer  of  the 
Bay  Construcfon  Co.,  St.  P'^tersburg, 
Fla.     He  is  charged   with   the  design, 


equipment  of  a  force  for  and  the  con- 
struction of  a  siX-mile  private  highway 
toll  bridge  across  Old  Tampa  Bay  be- 
tween the  cities  of  St.  Petersburg  and 
Tampa.  The  bridge  is  known  as  the 
Gandy  bridge,  after  George  F.  Gandy, 
Sr.,  formerly  of  Philadelphia,  who  con- 
ceived the  idea  of  the  bridge's  construc- 
tion and  secured  a  charter  irom  the 
Florida  Legislature. 

J.  T.  Whittlesey,  consulting 
engineer  of  San  Francisco,  has  been 
appointed  a  member  of  the  California 
State  Railroad  Commission  for  a  perio  I 
of  two  years,  filling  a  vacancy  caused 
by  a  resignation.  Mr.  Whittlesey  is  a 
graduate  of  Yale  University,  class  of 
1889,  and  has  been  a  resident  of  Cali- 
fornia since  1912.  Before  going  to 
California  he  was  successively,  superin- 
tendent of  the  nntor  department, 
Brooklyn  (N.  Y.)  Street  R.R.;  chief 
engineer  of  the  Brooklyn  Rapid  Transit 
Corp. ;  superintendent  of  the  Stephen- 
son Car  Co.,  Elizabeth,  N.  J.;  chief 
engineer  of  the  United  Electric  Co., 
Newark,  N.  J.;  and  chief  engineer  of 
the  Department  of  Public  Service  Corp. 
of  New  Jersey. 

E  u  G  e  n  E  A.  Y  A  T  E  s  of  New  York, 
consulting  engineer  of  the  Alabama 
Power  Co.,  has  been  appointed  general 
manager  of  the  company,  relieving  W. 
N.  Walmsley,  who  has  resigned  the  po- 
sition of  general  manager,  held  for  the 
last  seven  years,  because  of  poor  health. 
He  has  been  vice-president  of  the  com- 
pany for  two  years.  On  his  return 
from  South  America,  where  he  went  as 
Alabama's  delegate  to  the  Brazilian  ex- 
position, Mr.  Walmsley  will  resume  his 
duties  as  vice  president,  acting  in  su- 
pervisory capacity.  Mr.  Yates  was 
chief  engineer  of  the  company  in  the 
construction  of  Lock  12  and  has  given 
much  time  to  construction  of  Mitchell 
dam  in  association  with  O.  G.  Thurlow, 
the  company's  chief  engineer. 

J.  J.  F  L  A  D,  who  for  several  years 
has  been  in  the  employ  of  the  state 
architect's  office  at  Madison,  Wis.,  has 
become  associated  with  A.  S  M  A  L  I. 
They  have  recently  opened  an  architec- 
tural and  engineering  office  at  Madi- 
son. 

D.  B.  Rush,  who  has  been  asso- 
ciated with  the  engineering  department 
of  Robert  W.  Hunt  &  Co.,  inspecting, 
testing  and  consulting  engineers,  has 
been  appoirrted  manager  of  the  cement 
department  at  the  general  office.  Chi- 
cago. Mr.  Hunt  is  a  graduate  of  Ro  e 
Polytechnic  Institute.  Prior  to  his 
joining  the  Hunt  company  he  was  suc- 
cessive'y  employed  by  the  engineering 
department  of  the  Chicago  &  Alto  i 
R.R.;  Horace  G.  Burt,  civil  engineer; 
W.  F.  M.  Goss,  railway  engineer;  the 
late  John  F.  Wallace,  and  Bion  J. 
Arnold. 

B  R  I  G.-G  EN.  William  Bar- 
clay Parsons  was  chosen  chair- 
man of  the  trustees  of  Columbia  Uni- 
versity for  the  seventh  time  at  the  re- 
cent annual  meeting.  During  the  war 
General  Parsons  served  with  the  11th 
Engineers  regiment,  becoming  its  com- 
mander, having  risen  fr^m  majcr  to 
colonel.  After  the  war  he  was  deputy 
chief  engineer,  G.  H.  Q.  Organized  En- 
gineer Rp-erve.  U.  .S.  Army.  He  was 
made  a  brigadier-f^eneral  in  1922. 

R.  M.  Morton  has  been  selected 
as  state  highway  engineer  of  ralifnrnii 
and   head   of  the   state  department  of 


public  works,  succeeding  Austin  B 
Fletcher,  who  recently  resigned. 
As  chief  highway  engineer  of  Sacra- 
mento County  and  more  recently  of  San 
Diego  County,  Mr.  Morton  has  con- 
structed some  of  the  most  important 
roads  in  the  state. 

Stephen  A.  Foster  has  been 
appointed  street  commissioner  of 
Toled'j,  Ohio,  succeeding  the  late  J.  W. 
M  C  G  I  N  N  1  s. 

Francis  C.  Curtin,  of  Syra- 
cuse, N.  Y.,  and  Thomas  J.  Morri- 
son, of  Rochester,  N.  Y.,  have  been 
appointed  engineers  in  charge  of  the 
middle  division  and  the  western  di- 
vision, respectively,  of  the  New  York 
Barge  Canal. 


^ 
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William  F.  Bates,  since  1918 
town  engineer  of  Montclair,  N.  J.,  died 
from  heart  trouble  Jan.  10  at  the  age 
of  52.  Mr.  Bates  was  born  in  Boston. 
He  was  for  many  years  associated  with 
Major  Christcpher  Harrison,  then  city 
engineer  of  Everett,  Mass.  Major  Har- 
rison and  Mr.  Bates  went  to  Montclair 
in  1917  as  town  engineer  and  assistant, 
respectively,  and  when  Major  Harrison 
retired  in  1918  Mr.  Bates  became  town 
engineer. 

Vaughan  C.  Miller,  superin- 
tendent of  public  works,  Lima,  Ohio, 
dropped  dead  Dec.  12,  from  heart 
trouble,  while  driving  a  car.  He  was 
a  graduate  civil  engineer  of  Ohio  State 
University  and  was  33  years  old.  Mr. 
Miller  had  been  connected  with  the  city 
of  Lima  for  the  past  ten  years,  as  rod- 
man,  draftsman,  assistant  city  engi- 
neer and  city  engineer  and  when  Limt 
took  up  the  city  manager  form  of  gov- 
ernment he  was  appointed  superin- 
tendent of   public  works. 

H  I  l  M  A  R  F.  Smith,  supervising 
engineer  for  the  construction  service 
of  the  Quartermaster  Corps,  U.  S. 
Army,  at  Belleville,  111.,  died  there  Jan. 
0,  aged  31)  years.  Mr.  Smith  was  a 
graduate  from  both  civil  and  electrical 
engineering  courses  at  Rutgers  Col- 
lege. Previous  to  his  employment  at 
Belleville  he  had  been  supervising  en- 
gineer on  the  construction  work  done 
by  the  Quartermaster  Corps  at  Muscle 
.Shoals,  Ala. 

Henry  H.  Lynch,  engineer  and 
former  head  of  the  old  cable-car  sys- 
tems in  San  Fra;icisco,  died  in  that 
city  December  30  at  the  age  of  72. 
Until  a  few  days  prior  to  his  death,  Mr, 
Lynch  was  in  active  service  as  chief 
engineer  of  the  Peninsula  and  San 
Jose  Railroads.  Mr.  Lynch  went  to 
California  at  the  age  of  ?>2  and  for  a 
number  of  years  represented  large  in- 
terests in  the  work  of  reclaiming  delta 
lands  in  the  Sacramento  river.  One  of 
the  greatest  projects  he  entered  upon 
occurred  through  his  associations  with 
Ferdinand  He  Lesseps,  in  their  fir.st  ef- 
forts to  construct  the   Panama  canal. 

Charles  H.  B  o  t  s  k  o  r  n,  build- 
ing commissioner,  of  Bridgeport,  Conn., 
for  the  past  twenty  years,  died  at  his 
home  in  that  city.  Dec  29.  following  a 
brief  il'ncss.  Mr.  Botsford  was  70 
vears  old 
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More  Suggestions — 

For  Better  Equipment  and 
Repair  Parts  Service 

IN  THE  Dec.  14  issue  was  begun  a 
discussion  of  "Better  Equipment 
Maintenance  and  Repair  Parts  Serv- 
ice." Its  object  is  to  show  how  some 
of  the  misunderstandings  between 
maker  and  user  of  construction  ma- 
chinery can  be  avoided.  This  week's 
contribution  is  a  recital  of  experi- 
ences by  a  manufacturer  of  concrete 
mixers  and  cranes: 

From  the 
Koehring  Co.,  Milwaukee,  Wis. 

AT  THE  present  time  we  are  manu- 
•  facturing  five  sizes  of  paving 
mixers  and  seven  sizes  of  construction 
mixers.  The  records,  therefore,  must, 
be  very  complete  in  order  that  proper 
repair  part  service  may  be  g^iven.  A 
thorough  and  easily  read  repair  list  is 
furnished  for  all  machines  so  that 
orders  may  be  placed  and  filled  with  a 
minimum  of  delay.  In  case  any  ques- 
tion arises  as  to  the  meaning  of  an 
order,  the  customer  is  immediately  ad- 
vised by  wire  and  further  information 
is  requested,  or  a  repair  part  list  is  fur- 
nished to  him  with  the  request  that  he 
furnish  part  number.  Often  the  repair 
part  list  that  was  sent  out  with  the  ma- 
chine becomes  lost  or  is  at  the  office  of 
the  owner  instead  of  being  in  the  field. 
The  superintendent,  therefore,  in  mak- 


In  summing  up,  it  is  suggested  that 
all  users  equip  their  mixers  with  a  com- 
plete repair  part  list,  and  instruct  the 
operator  in  the  use  of  this  list,  so  that 
when  parts  are  needed  they  can  be 
ordered  with  a  minimum  of  delay.  Fur- 
ther, some  individual  on  the  job  should 
be  made  responsible  for  complete  in- 
spection of  the  machine  each  week  to 
make  sure  that  some  part  is  not  wearing 
unduly.  He  should  have  authority  to 
order  parts  if  wear  is  apparent. 
(To  be  continued  next  week) 


Construction  Equipment 
Exported 

For  the  month  of  October,  1922,  the 
U.  S.  Department  of  Commerce  reports 
the  export  from  the  United  States  of 
32  concrete  mixers  valued  at  $27.48.5; 
228,78.5  lb.  of  miscellaneous  construc- 
tion equipment  valued  at  $40,498;  and 
155  bucket  and  belt  conveyors  valued 
at  $32,228. 

Japan  was  the  biggest  consumer  of 
concrete  mixers,  11  units  costing  $8,835 
being  shipped  to  that  country;  Canada 
came  next  with  5,  and  Mexico  third 
with  4. 

During  the  month  Canada  received 
from  the  United  States  73,405  lb.  of 
miscellaneous  construction  equipment 
valued  at  $15,132;  Brazil  came  next 
with  52,513  lb.  valued  at  $7,032.  Con- 
veyor .shipments  to  Cuba  amounted  to 
$15,000. 


Review  of  Construction  Equipment  and 
Materials  During  1922— Part  III 

DEVELOPMENTS  in  construction  equipment  and  materials 
during  1922,  as  noted  in  "Engineering  News-Record's"  review 
beginning  in  the  Jan.  4  issue,  took  the  form  of  improvements  in 
details  rather  than  in  new  types  of  machines.  Previous  install- 
ments of  the  review  included  power  shovels,  concrete  chuting  equip- 
ment, industrial  locomotives,  elevating  loaders,  rock  crushers,  road 
graders,  mixers,  and  concrete  road  building  plant.  This  week  addi- 
tional classes  of  equipment  are  covered. 


Clamshell  Buckets 

INCLOSED   gearing,  to  eliminate 
contact  of  the  material  handled 


is  claimed  to  have  the  advantage  of 
permitting  the  replacement  of  a  worn 
sheave  or  bushing  without  threading 
the  entire  shaft.  The  two  end  parts 
of  the  shaft  are  pinned  in  the  block,  the 
hinges  are  cantilevered  and  made  in- 
terlocking. 

An  improvement  in  the  power-wheel 
bucket  has  involved  offsetting  the  clos- 
ing shaft  from  the  hinge  shaft.  ThisJ 
feature  increases  the  size  of  the  power 


with  the  operating  parts,  with  con- 
sequent wear,  was  the  feature  on  one 
type  of  clamshell.  Improvements 
were  also  made  on  the  multiple  sheave 

reeved  tjrpe  of  grab  bucket  to  pre-    

ing  requisition  for  the  part  does  the    vent  breakage  of  the  main  closing    wheel  and  adds  to  the  digging  efficiency' 
best  he  can  in  describing  the  part  that    ^j.  j^j„       gj^^j^      Qne  manufacturer    of  the  bucket. 

he    desires.      If,    however,    m    ordermg  ."  j.     •  -.    i.  _  •„  i i,„<. 

parts,  he  will  give  in  all  instances  the  reports  no  material  changes  m  bucket 
machine  number  and  the  machine  size,  Standards,  but  cites  a  demand  for  a 
which  is  to  be  found  on  the  name  plate,  great  many  special  buckets  to  cope 
it   will  be  of  material   assistance.     In    ^j^j^  ^g^^j  conditions  of  service. 

case  no  repair  part  list  is  available  and 

number    is    found    on    the    part,    a     W^IJwt%yrr,  EXCESSIVE   wear    on 

parts,  due  to  the 
abrasive  action  of 
the     material     han- 


sketch  showing  the  exact  location  of 
the  part,  or  the  part  itself  should  be 
sent  in  for  duplication. 

Owners  are  giving  a  great  deal  more 
thought  to  the  care  and  use  of  their 
construction  equipment  than  formerly. 
The  mechanics  are  appreciating  the 
necessity  of  keeping  the  machines  clean 
and  well  lubricated  to  prevent  ex- 
pensive delays  due  to  breakages. 

Each  machine  should  be  equipped 
with  an  extra  set  of  cables.  In  fact, 
m.any  contractors  are  ordering  an  extra 
set  of  cables  sent  with  the  machine. 
These  are  then  wired  to  the  frame  at 
some  point  where  they  will  always  be 
accessible  instead  of  in  the  warehouse. 

The  machine  should  be  inspected 
regularly,  preferably  when  closing  down 
for  the  day  and  again  in  the  morning, 
and   should   receive   a   very   careful 


Wellman- 
Seaver- 

Morgan  Co. 


died,  is  done  away  with  in  the  Wellman- 
Seaver-Morgan  Co.'s  geared  clamshell 
bucket  with  all  working  parts  inclosed 
in  a  cast-steel  casing.  This  design,  it 
is  claimed,  departs  from  the  usual  de- 
sign of  grab-buckets  employing  ropes 
or  chains  for  their  operation  in  that 
the  completely  inclosed  gearing  pro- 
duces the  necessary  digging  power. 
This  feature  also  makes  possible  effec- 
tive lubrication.  The  bucket  is  made  in 
capacities  of  3,  1,  And  li  cu.yd. 

>r»  ^~     ;  To  PREVENT  the  pos- 

Urton-btein-      sibility   of    breaking 

brenner  Co.      }^<'  "'-^'n  closing  or 

hinge    shaft    on    its 


multiple    sheave    reeved    type    of    grab 

spection  once  a  week.   Many  contractor*  bucket,  the   Orton  &   Steinbrenner  Co. 

find   a    regular   Saturday   inspection   is  is  now  making  the  hinge  shaft  in  three 

lesirable,    as    it    allows    minor    adjust-  parts.       The   center    part    carries    the 

mfents  and  repairs  to  be  made  on  Sunday  closing    sheaves,    is    constructed    sepa- 

vvithout     delaying    the     operation     of  rately  and  may  be  removed  from  the 

mixing.  sheave  block  by  two  bolts.     This  design 


Locomotive  Cranes 

To  make  the  operation  of  loco-| 
motive  cranes  independent 
rails,  manufacturers,  almost  without 
exception,  are  furnishing  equipment 
mounted  on  crawlers.  The  year's 
developments  were  along  lines  of  im- 
proving the  convertibility  of  these 
machines  from  bucket  to  dragline, 
power  shovel,  or  skimmer -scoop 
work,  simplifying  operation  by  re- 
ducing the  number  of  gears  and 
clutches,  and  .improving  steering 
facilities.  Forged  steel  gears  instead 
of  steel  castings  above  the  rotating 
base  and  a  wider  range  of  traveling 
speeds  were  introduced.  For  great 
mobility  one  manufacturer  an- 
nounced a  crane  designed  for  mount- 
ing on  a  standard  motor  truck 
chassis. 

Through  their  national  organiza- 
tion, locomotive  crane  manufactur- 
ers have  agreed  upon  performance 
standards  for  standard-gage  equip- 
ment   which    now    accompany    all 
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specifications  issued.  The  purpose 
of  these  standards  is  to  enable  the 
prospective  purchaser,  when  asking 
for  bids,  to  know  that  he  is  receiving 
quotations  upon  the  same  kind  of 
equipment.  These  standards,  among 
othei  details,  list  the  minimum  safe 
load  for  12 -ft.  and  for  40-ft.  radius 
for  cranes  with  rated  capacities  of 
f.om  10  to  30  tons. 


raised  or  lowered  under  load  in  eon- 
neetion  with  or  independently  of  any 
i)ther  crane  operation. 


\  Cast-steel    gears 

Bay  City  and    boxes    are    now 

Dredge  Works  fumished    on    the 

model     16     crane 

V  here  cast  iron  was  formerly  used. 
Other  improvements  include  a  cut-steel 
drive  connection  to  the  engine.  For 
road  grading  a  skimmer  scoop  of  s-yd. 
capacity,  claimed  to  be  the  largest  man- 
ufactured for  half-circle  type  of  equip- 
ment, was  introduced;  it  has  a  bearing 
on  both  the  top  and  bottom  of  the  boom 
rather  than  on  the  flanges  of  the  chan- 
nel, as  was  the  case  with  former  skim- 
mer scoops.  The  varied  uses  to  which 
the  company's  excavator  crane  may  be 
put  are  indicated  by  its  ability  to  han- 
dle seven  difFei'ent  kinds  of  bucket 
scoop. 

A  one-man  excavator  with  a  l-yd. 
bottom-dump  .shovel  type  dipper  was 
developed  to  meet  the  need  for  a  light, 
economical  machine  to  fill  the  gap  be- 
tween heavy  shovel  equipment  and 
hand  labor. 


Brown 


In    addition    to 
.     .  crawler     and     four- 

Hoisting  wheel  railroad  truck 

Machinery  Co. mountings,  the  small 

Brown  crane  is  now  mounted  on  eight- 
wheel  trucks  for  service  on  construction 
work.  An  improvement  made  in  this 
equipment  was  the  introduction  of  a 
two-speed  travel  gear,  giving  it  more 
power,  particularly  on  the  crawler 
traction. 


n  .  The  most  important 

tSrOWning  change  in  the  Brown- 

Co.  '"^    equipment    dur- 

1 ing  the  year  was  in 

the  gears  above  the  rotating  face. 
These  are  now  made  of  forged  steel 
in.stead  of  steel  castings.  This  change 
is  designed  to  increase  the  life  of  the 
gears  and  lo  assure  perfect  teeth, 
which,  it  is  claimed,  is  sometimes  im- 
possible with  steel  castings.  The  com- 
pany is  just  completing  a  machine 
mounted  on  crawler  traction. 


To     COMBINE    light 
Byers  crane     service    with 

Machine  Co.  ability     to     move 

quickly  from  one  job 

to  another,  the  Byers  company  de- 
signed its  Truckrane  with  a  special 
ba.se  to  permit  mounting  on  any  stand- 
ard motor  truck  of  .5  tons'  capacity  or 
larger.  The  outfit  is  designed  for  u.se 
with  a  J-yd.  bucket  and  has  a  maxi- 
mum operating  radius  of  20  ft.  The 
weight  of  this  crane  without  bucket  or 
counterweight  i.s  11,200  lb.  These 
cranes  arc  furnished  unmounted. 

For  the  full-circle  crane  a  half 
crawler  mounting — road-wheel  steer  in 
front  and  caterpillars  in  the  rear — is 
supplied  in  addition  to  the  full  crawler 
or  wheel  mountings.  On  the  full- 
length  cruwler  model  the  design  pro- 
vides for  steering  by  power  from  the 
operator's  position.  A  feature  of  the 
equipmen;  is  the  self-locking  bronze 
worm    whirh    allow.s    the    boom    to    be 


In  addition  to  the 
Industrial  development    of    its 

Works  full  revolving  crane 

on     crawler     treads, 

the  Industrial  Works,  during  1922.  de- 
livered to  the  Virginian  Railway  Co. 
what  is  claimed  to  be  the  largest  rail- 
road wi-eck  crane  evei-  built.  With  all 
outriggers  .set  it  has  a  capacity  of  200 
tons  at  17i-ft.  radius,  as  against  160 
tons,  the  greatest  capacity  heretofore. 
Without  outriggers,  the  crane  has  a 
capacity  of  42i  tons  at  171-ft.  radius. 
The  equipment  is  mounted  on  special 
six-wheel  railroad  trucks  and  is  oper- 
ated by  steam. 

On  its  large  crane 
Koehring  Co.    excavator,     designed 

to  handle  a  l-yd. 
" bucket  at  45-ft.  ra- 
dius, the  Koehring  Co.  introduced  a 
spur-gear  drive,  friction  clutch  and 
double  drum,  by  which  it  is  possible  to 
boom  the  loaded  bucket  in  and  out  as 
often  as  necessary.  This  feature,  it 
is  claimed,  eliminates  the  necessity  of 
traveling  with  the  crane  back  and 
forth  when  taking  or  discharging  its 
load.  The  crane  excavator  is  of  the 
full  revolving  type,  mounted  on  crawler 
traction,  and  is  equipped  with  100-hp. 
four-cylinder  gasoline  engine.  It  has 
three  speeds  forward  and  one  reverse. 
Another  improvement  was  in  the  use 
of  two  line  speeds  on  all  cranes  to 
facilitate  interchangeability  from  clam- 
shell to  dragline  work. 

One  of  the  features 
Link-Belt  Co.    of   its  revolving 

crawler    crane    e  m  - 

p  h  a  s  i  z  e  d    by    the 

Link-Belt  Co.  is  the  fact  that  only  six- 
teen gears  of  all  descriptions  are  used 
as  compared  with  about  thirty  gears 
in  older  types  of  crane.  Equipped  with 
two  independent  hoisting  drums,  the 
machine  is  suitable  both  for  clamshell 
and  dragline  work.  The  power  unit  is 
a  50-hp.  gasoline  engine  for  which  a 
40-hp.  electric  motor  may  be  substi- 
tuted. 


O  Ct    •         A    WIDE    variety    of 

rronOrein-  uses  is  provided  for 
brenner  Co.       '•>'.  ^^^   interchange- 

ability     features    of 

the  Orton  &  .Steinbrenner  combination 
locomotive  crane  and  power  shovel  in 
sizes  of  3  and  1  yd.  Among  the  year's 
improvements  were,  in  addition  to  an 
auxiliary  steam-shovel  dipper,  a  reeved 
type  of  dippei-  shovel  and  a  skimmer 
scoop  attachment.  The  latter  may  be 
suspended  from  the  regular  crane  boom 
without  detaching  it,  and  is  designed 
for  tearing  up  old  pavements  or  grad- 
ing work. 

In  the  crawler-tread  type  of  machine 
a  new  steering  gear  has  been  intro- 
duced to  permit  the  crane  to  be  turned 
while  traveling,  loaded,  irrespective  of 
the  relative  positions  of  boom  and  car 
body.  The  steel  bevel  differential  pro- 
pelling gears  are  now  cut  from  the 
solid,  instead  of  being  molded,  and  are 
placed  inside  a  heavy  cast  gear  ease 
and  run  in  oil. 

■~        ~  ~  For  crTV  use  a  com- 

Pawltng  &  bined  3-yd.  shovel, 
Harnischitgrr  Co.      ■  dragline     and     loco- 

motive     crane     was 

brought  out  during  the  year;  it  was 
provided  with  wheel  traction  instead  of 
the  crawler   mounting  heretofore  used. 


A  machine  handling  a  3-yd.  bucket 
at  a  40-ft.  radius,  developed  originally 
for  the  U.  S.  Reclamation  Service,  was 
adapted  to  general  construction  service. 
This  dragline  excavator  has  four  move- 
ments forward  and  reverse  on  crawler 
traction.  The  power  unit  is  a  T.'i-hp. 
gas  engine. 


jj.  A    patented  gear- 

moore  tiros.  shift  device  on  the 
Crane  Co.  Moore     l-yd.     drag- 

— — — —    line  crane  enables  a 

smgle  universal  clutch  to  swing  the 
crane,  propel  the  machine,  and  rai.se 
and  lower  the  boom.  The  onlv  other 
clutch  IS  used  for  the  drum,  "in  this 
\ay  a  reduction  in  the  number  of 
shafts,  gears,  levers,  and  bearings  is 
secured. 

Hoists 

T~\URING  the  year  several  manu- 
-*-^  facturers  brought  out  new 
lines  of  small  (8  hp.)  hoists.  On  the 
larger  type  silent  chain  belt  drives 
were  introduced  as  well  as  new  auto- 
matic brakes.  Third-drum  attach- 
ment may  now  be  obtained  for  bolt- 
ing onto  two-drum  units  for  work 
with  excavating  buckets  or  drag- 
lines. 

There  was  added  to 
the  Clyde  equipment 
during  the  year  a 
line  of  small  gaso- 
line hoists  of  from  8  to  1.5  hp.  The 
motor  is  complete  with  radiator,  fan- 
cooling  attachment  and  all  accessories. 
Power  transmission  from  the  engine  to 
the  hoisting  drum  is  through  V  silent 
belt  chain  drive.  On  the  company's 
builders'  hoist  of  this  tvpe  a  reversible 
elevator  sheave  is  furnished  which  can 
be  operated  independently  from  the 
friction   drum. 


Clyd 


e 

Works 


Hjf      J  A   new  engine  was 

mead-  designed     with     pa- 

Morrison  Mfg.  Co.         tent      a  u  t  o  m  a  t  ic 

— — brake      especially 

adapted  to  three-drum  hoists  for  grab- 
bucket  operation.  The  mechanism  is 
such  that  the  brake  may  be  allowed  to 
grab  at  its  full  power,  checking  the 
load  without  jar  on  the  machine  or 
rope.  This  brake  has  been  standard 
equipment  on  the  company's  motor 
truck  winches  and  in  future  will  be 
furnished  on  its  new  hoists.  All  hoists 
are  being  equipped  with  asbestos  fric- 
tions and  a.sbestos-lined   brakes. 

New  hoists  are  made  with  two 
drums;  a  detachable  third  drum  is 
available  for  bolting  to  the  two-drum 
inits  if  needed.  The  manufacturers 
point  out  that  a  contractor  standardiz- 
ing on  this  equipment  may  own  per- 
haps a  dozen  two-drum  outfits  and  sev- 
eral third-drum  attachment's,  thus  pro- 
viding for  three-drum  operation  at  a 
minimum   initial   investment  for   plant. 

~  Third-drum     exten- 

J.  S.  Mundy  sions  for  double- 
Hoisfins  Engine  Co.      druiu      hoists      havc 

been     developed     for 

work  involving  the  use  of  buckets  and 
draglines;  they  may  be  bolted  to  the 
main  frame  of  standard  hoist  units.  On 
electric  hoists  a  patented  locking  de- 
vice is  installed  by  means  of  which  a 
load  is  prevented  from  falling  in  case 
the  current  is  cut  off.  Other  recent 
improvements  provide  for  the  use  of 
non-burning   friction   blocks  instead   of 
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wood  blocks  and  the  coring  out  of  the 
brake  flanges  in  order  to  air  cool  the 
brakes. 

To  increase  the  service  of  two-  or 
three-drum  hoists  a  patented  swinging 
drum  is  now  furnished  for  operating 
the  bull-wheel  of  a  derrick.  It  is  de- 
tachable, like  the  third-drum  extension 
above  noted. 

I  Gas-engine      hoists 

Pawling  &  ranging    from    8    to 

Harnischfeger  Co.        110   hp.  were  added 
to    the     Pawling    & 


Harnischfeger  line  of  construction 
equipment.  These  hoists  are  furnished 
also  with  electric  motors  or  for  belt 
drive.  On  the  gasoline  hoists  the  en- 
gines are  four-cylinder  vertical  tractor 
types. 

Gasoline  Engines 

As  a  source  of  power  for  operat- 
ing construction  plant  the  gaso- 
line engine  has  developed  into  a 
widely  used  type  of  equipment.  On 
contracting  work  now  it  is  no 
novelty  to  see  such  a  diversified 
range  of  plant  as  concrete  mixers, 
industrial  locomotives,  pumps,  hoists 
tractors  and  trucks,  road  rollers, 
power  shovels,  locomotive  cranes, 
elevating  conveyors,  and  a  host  of 
other  equipment  operated  by  internal 
combustion  engines.  In  adapting 
their  engines  to  the  varied  types  of 
plant,  manufacturers  have  intro- 
duced improvements  insuring  relia- 
bility of  operation,  elimination  of 
vibration,  and  lowered  operating 
costs.  There  is  a  growing  demand 
for  multiple-cylinder  gasoline  engines 
in  the  construction  field.  Even  on 
the  small-capacity  concrete  mixers 
for  one-bag  batches,  two-cylinder 
engines  have  been  substituted  for 
single-cylinder  units,  while  on  mixers 
of  larger  size  (^-yd.  or  more  in  capac- 
ity) four-cylinder  gasoline  engines 
are  replacing  steam  engine  and 
boiler  outfits. 

In     order    to    take 

jj  J  /-»  advantage  of  the 
ouaa  CO.  flexibility  and  gen- 
eral     utility    of    the 


~ A      GASOLINE      hoist- 

NoVO  ing  unit,  as  opposed 

Eneine  Co         ^"   ^   ^°'*^*   coupled 

=  '. —   to  a  gasoline  engine 

often  unsuited  for  such  purposes,  was 
announced  by  the  Novo  Engine  Co.  The 
unit  is  a  four-cylinder  outfit  intended 
foi-  use  on  heavy  construction  opera- 
tions. The  engine  is  completely  housed. 
Its  speed  of  1,000  r.p.m.  is  less  than, 
that  of  the  automotive  type  engine. 
Two  flywheels  are  furnished  to  insure 
uniform  power  output. 
TTT.  ;  There  has  been  no 

iVlSCOnstn  radical  change  in  the 

Motor  Manufacturing     Wi.SCOnsin        line       of 
Company 


On  the  portable  type  of  compressor 
rubber-tired  trailer  mountings  are  fur- 
nished. Operating  speeds  of  these 
machines  are  controlled  by  an  auto- 
pneumatic  throttle  which  functions  both 
in  throttling  down  and  speeding  up. 

For  the  company's  line  of  pneumatic 
tools  improved  lubricating  features 
have  been  developed  and  during  the 
year  an  oil  separator  was  introduced 
to  prevent  waste  of  oil  through  the  dis- 
charge. With  this  device  lubrication 
need  be  attended  to  only  once  a  week 
as  against  daily  without  the  separator. 


four-cylinder  type  of  gasoline  engine, 
the  Buda  units  are  being  mounted  on 
either  structural  steel  or  cast-iron 
bases  and  equipped  with  all  needed 
accessories.  These  units  are  being  sup- 
plied with  and  without  radiator  equip- 
ment in  connection  with  the  operation 
of  centrifugal  pumps  where  water  from 
the  pumping  operation  itself  is  utilized 
for  cooling  the  engine. 

Other  developments  include  provision 
for  taking  off  the  drive  directly  in  line 
with  the  engine  or  at  right-angles  to  it. 
Reducing  and  accelerating  gears  are 
used  to  adapt  the  speed  of  the  driving 
end  to  specific  requirements.  By  means 
of  a  flexible  coupling  a  direct  connec- 
tion to  the  flywheel  may  be  made,  a 
type  of  installation  adapted  partic- 
ularly to  cases  of  gas-engine-driven 
electric  generating  units. 

On  its  electric  generating  units  tha 
company  has  installed  a  number  <of 
safety  "features,  including  an  over- 
voltage  relay  which  stops  the  engine 
in  case  anything  happens  to  the  gov- 
ernor controlling  the  speed. 


equipment,  except 

the  addition  of  a  new  4  x  5-in.  four- 
cylinder  over-head  valve  model.  For 
industrial  uses  the  company  manufac- 
tures a  wide  range  of  sizes,  including 
two  models  of  heavy-duty  motor  with 
ratings  of  53  and  79  hp.  respectively. 

~  The     Worthington 

Worthington  company  entered  the 
Pump  &  Mac/..  Corp.   Contracting  fie'd  dur- 

ing  the  year  with  a 

kerosene-gasoline  engine  designed  to 
operate  concrete  mixers  and  other  types 
of  equipment,  such  as  diaphragm  pumps 
and  small  plunger  pumps.  These  en- 
gines are  of  the  throttling  governor 
type  and  are  built  in  sizes  from  2J  to 
8hp. 

Air  Compressors  and 
Pneumatic  Tools 

IMPROVED  control  was  a  feature 
of  compressor  design  in  both 
stationary  and  portable  types,  parti- 
cularly in  respect  to  automatic  un- 
loading devices.  A  wider  range  of 
sizes  and  greater  individual  air  ca- 
pacities were  offered  in  the  mobile 
units,  while  one  novel  feature  was 
the  use  of  8 -in.  pipe  to  serve  the 
double  purpose  of  forming  the  frame- 
work of  a  portable  machine  and  at 
the  same  time  acting  as  an  air  re- 
ceiver. As  was  the  case  with  other 
types  of  construction  equipment, 
rubber-tired  mountings  for  portable 
compressors  showed  an  increasing 
use  during  the  year.  To  serve  an 
ever-widening  field  for  pneumatic 
tools  equipment  has  been  developed 
for  digging  clay,  calking  pipe,  tamp- 
ing backfill,  demolishing  concrete 
masonry,  scaling  rock,  and  driving 
spikes.  In  addition,  manufacturers 
have  devoted  considerable  attention 
to  improvements  in  the  light,  port- 
able type  of  air  hoists. 

Compressor      cylin- 

Chicaeo  ''^'"    "'ear    has    been 

PneumatUTool Co.      'educed  by  adding  to 

the    mixture   ot    the 

casting  a  percentage  of  Mayari  steel. 
During  the  year  the  company  has  per- 
fected the  control  of  its  electric-driven 
compressors.  Automatic  equipment  was 
developed  for  motor-driven  compressors 
of  the  belted  type,  whereby,  in  addition 
to  unloading  the  machine  when  the 
maximum  pressure  is  reached,  the  de- 
sign provides,  depending  upon  the  time 
required  for  unloading,  for  automat- 
ically stopping  the  motor,  shutting  off 
the  oil  supply,  and  then  reaching  nor- 
mal speed  befnr(>  the  machine  cuts  in 
again. 


_  An     ingenious 

Cemenf-  type   of   design    was 

Gun   Co.  adopted    for    the 

Traylor  portable 

gasoline-driven  compressor  by  which 
the  frame  of  the  machine  is  formed  of 
8-in.  pipe  connected  with  a  cast-steel 
head,  the  pipe  serving  both  as  an  air 
receiver  and  a  bearing  frame.  The  air 
is  inletted  at  one  end  of  the  pipe  and 
discharged  at  the  other,  thereby  insur- 
ing large  receiver  capacity  and  cooling 
area.  This  equipment  is  mounted  on 
rubber-tired  automobile  wheels,  springs 
and  a.xles. 

Z  Jl  Greater     individual 

ingersoll-  air     capacities     and 

Rand  Co.  ^     better     arrange- 

nient  of  sizes  suit- 
able for  operating  various  groups  of 
air  tools  were  features  of  the  year's 
development  of  the  Ingersoll-Rand 
portable  type  compressors.  A  pneu- 
matic clay  digger  was  among  the  impor- 
tant air  tool  developments;  it  is,  essen- 
tially, a  pneumatic  pick  for  both  open 
trench  and  tunnel  excavation.  Appli- 
cations of  pneumatic  hammers  were 
made  for  calking  lead  wool  and  cast 
lead  in  pipe  joints,  for  tamping  back- 
fill, and  for  demolishing  concrete 
masonry.  To  facilitate  the  haulage  of 
cars,  skidding  of  timbers,  and  hoisting 
light  steel  a  new  line  of  double-drum 
hoists  of  the  light  portable  type  were 
put  on  the  market. 

~  ~~  Operation  by  belt 
Sullivan  from  a  tractor  is 
Machinery  Co.  provided  for  in  a 
new  type  of  Sulli- 
van portable  compressor  mounted  on  a 
steel  truck.  The  company's  direct-flow 
angle-compound  steam-driven  compres- 
sor was  introduced  during  the  year. 
Its  valves  are  under  the  control  of  the 
speed  and  pressure  governors  and  the 
admission  timing  is  regulated  by  speed 
and  pressure  factors.  The  exhaust 
valves  may  be  set  to  suit  local  condi- 
tions of  back  pressure. 

Pneumatic  tool  improvements  included 
a  pick  hammer  for  drilling  shallow 
bolt  holes  in  rock  or  concrete,  scaling 
rock,  driving  spikes,  and  other  miscel- 
laneous uses.  The  company's  16-lb. 
spader  is  equipped  with  both  short  and 
long  shank  tools  for  underground  work 
or  open  trench.  A  non-rotating  ham- 
mer drill,  with 'long  stroke  and  power- 
ful blow,  was  developed  for  breakin" 
pavements  or  concrete  masonry. 

Two  types  of  portable  air  hoists 
were  announced  during  the  year,  both 
single  and  double-drum.  The  double- 
drum  type  was  designed  for  hauling 
scrapers  in  loading  work  at  stock  piles 
and  in  moving  earth  or  other  loose 
material.  It  is  also  arinlicable  to  der- 
rick work.' 

The  application  of  the  Sullivan  drill 
sharpening  machine  was  extended  to 
the  making  of  stone  channeling  machine 
gang  bits.  Dies  and  dollies  for  this 
special  work  are  now  available. 
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Extra  size  diamond-drill  core  fittings 
were  provided  for  deep  oil-well  tests  in 
wild-catting  and  in  production  drilling. 

A  SMALL  vertical 
Worthington  single  -  cylinder  air 
Pump  £  Mach.  Corp.  compressor  was  put 
. on  the  market  dur- 
ing the  year  for  contracting  wort:  by 
the  Worthington  corporation.  It  fol- 
.ws  standard  lines  for  equipment  of 
his  sort,  except  that  the  Laidlaw 
teather-valve  used  on  the  company's 
larger  air  compressors  is  installed  on 
these  small  units.  Consisting  of  a  piece 
of  ribbon  steel,  the  valve  weighs  less 
than  1  oz.  and,  on  account  of  its  light- 
ness, quietness  and  smooth  operation 
are  assured  at  high  speeds. 
(To  he  concludid) 
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American  Rolling  Mill 
( "  (I.,  Middletown,  Ohio,  has  engaged 
I) wight  P.  Robinson  &  Co.,  New  York, 
for  engineering  and  construction  serv- 
ices on  an  extension  to  its  plant  at  Ash- 
land, Ky.  The  extension  will  include  a 
jobbing  and  sheet  mill,  a  galvanizing 
plant,  and  other  work. 

General  Electric  Co.,  Sche- 
nectady.   N.    Y.,   according  to    an   an- 
nouncement   by    G.    E.    Emmons,    vice- 
u  resident,   has   reorganized    its   general 
lanufacturing     department,     effective 
an.    1.      H.    F.    T.    Erben,    heretofore 
manager  of  the  Schenectady  works,  has 
lieen  named  vice-chairman  of  the  man- 
ufacturing committee  and  ranking  mem- 
'  1'  of  the  general  manufacturing  staff. 
'larles  E.  Eveleth  succeeds  to  the  po- 
II  ion  of  works  manager.     J.  A.  Smith 
will  continue  as  general  superintendent. 

Noel  Pump  &  Manufactur- 
ing C  0.,  of  Orange  Cove.  Calif.,  has 
tiled  articles  of  incorporation  with  the 
'ounty  clerk  at  Fresno.  The  company 
is  capitalized  at  $50,000.  The  directors 
aie  Carl  F.  Noel  of  Modesto,  C.  J.  and 
W.  J.  Noel  of  Orange' Cove. 

S.  W.  Lindheimer,  dealer  in 
lailway  and  contractors'  equipment, 
'  'licago.    will    sail     fnr    England     this 

iith  to  develop  a  large  deal  in  railway 

uk  material. 

K  n  w  in  L.  King  has  been  ap- 
inted,  effective  .Jan.  1,  district  sales 
nager  for  the  Reading  Steel  Cast- 
's Co.,  Inc.,  Bridgeport,  Conn.  Hi 
idquarters  will  be  in  Chicago  and  1m 
11  succeed  M.  L.  Chase,  resigned. 

''Ieorge    MacNoe,    manager    ot 

'  Boston  office  of  W.  B.  Connor, 
.,  merchant-e-igineers,  has  been  re- 
led  to  New  York  to  take  charge  of 
contractors      sales      department, 

ndling    heating   and    pumping   equip- 

■nt. 

O  I  p,  B  Instrument  Co.,  Bay 
'  'y,  Mich.,  has  taken  over  under  ex- 
i^ivc  license,  the  manufacture  anrj 
li-  of  the  automatic  and  semi-auto- 
■  tic  electric  arc-welding  machines  dc- 
lopedi   and    heretofore    manufactured 

the  Fred   Pabst   Co.,  of   Milwaukee 

I  has  contracted  to  act  as  selling 
'  nt    for   the    Pabst   line   of   p.T'ented 

'■red  electrode!.      The  Gibb  company 

announced    its    intention    to   cover 

'      entire    field     of    electric     welding 

lipment. 
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"^^^^^  ^    graph,  consists  of  cutting  teeth  mounted 

r        '  >  fii^v         ••.°"  '-^^°  shafts,  one  on  each  side  of  the 

LqUtpment  ana MdferjdlS    boom.      As    the    shafts    revolve    these 

teeth  dig  into  the  trench  side  walls  out- 
side of  the  buckets,  giving  an  extra  cut 
on  each  side.  The  shaft  supports  are 
adjustable,  permitting  variation  of  cut- 
ting widths. 

No  additional  power  is  required  as 
the  cutters  take  the  load  off  the  regu- 
lar bucket  side  cutters.  Power  is' 
transmitted  by  heavy  steel  roller  chain 
operating  from  the  shaft  that  drives 
the  digging  buckets.  Four  men,  in  two 
hours,  it  is  stated,  can  attach  or  re- 
move the  auxiliary  cutter.  The  new  de- 
vice has  been  used  during  the  past  vear 
by  the  McHugh-Cole  Co.,  contractors  of 
Luna,  Ohio.  Their  C-15  Buckeye  ex- 
cavator with  the  auxiliary  cutter,  has 
handled  trenches  from  30  to  60  in.  in 
width. 


Ground  Auger  for  Contractors 

For  the  use  of  contractors  in  testing- 
ground  for  foundations  and  for  boring 
from  street  excavations  under  sidewalks 
and  pavements  for  installing  pipes  or 


wires  by  plumbing,  electric  and  gas 
companies,  the  W.  H.  Anderson  Tool  & 
Supply  Co.,  Detroit,  has  designed  a 
special  type  of  auger,  shown  in  the 
accompanying  illustration.  The  point 
is  different  from  the  usual  nut  auger 
and  no  lead  screw  or  lips  are  used.  The 
ciitting  edges  are  fish-tailed  to  permit 
of  quick  cutting  and  immediate  release 
when  pulling  out  to  empty  the  earth 
accumulated  in  the  screw. 

The  augers  are  built  in  diameters 
from  1^  to  b  in.  Augers  3  in.  and  less 
in  diameter  have  the  shank  threaded 
to  fit  standard  3-in.  pipe  couplings 
while  those  larger  than  3  in.  are 
threaded  to  fit  standard  1-in.  pipe  cou- 
plings. 
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Auxiliary  Cutter  Increases 
Range  of  Trench  Widths 

A  trench-excavator  attachment,  by 
means  of  which  the  cutting  range  of 
its  excavators  is  increased  without 
changing  the  buckets,  has  been  per- 
fected by  the  Buckeye  Traction 
Ditcher  Co.,  Findlay,  Ohio.  The  rotary 
auxiliary  cutter,  as  the  device  is  called, 
makes  it  possible  to  cut,  with  one  ma- 
chine, trench  widths  which  would  for- 
merly have  required  two  different 
models.  The  device  is  intended  to  in- 
crease the  variety  of  trench  work  on 
which   the   average   contractor   can   af- 


Publications  from  the 

Construction  Industry 

^         "^^^^^^^"^"'^"^^^"■^■""'^^ 

Power  Shovels — Thew  Shovel  Co., 
Lorain,  Ohio,  is  distributing  three  new 
illustrated  bulletins  dealing  with  (1) 
its  type  A-1  steam  shovel  with  1-cu.vd. 
dipper,  (2)  all-steel  semi-flexible  type 
of  continuous  tread  truck,  and  (3) 
proper  methods  of  lubricating  steam 
shovel  machinery.  The  two  bulletins 
first  mentioned  give  detaihs  both  in  text 
and  pictures  of  the  shovel  and  tread. 
The  third  bulletin,  on  lubrication,  con- 
tains a  number  of  valuable  suggestions 
as  to  the  quality  of  lubricant  best 
suited  to  various  uses  and  its  methods 
of  employment.  Gargoyle  lubricants 
manufactured  by  the  Vacuum  Oil  Co.. 
New  York,  are  recommended.  Among 
the  subjects  covered  in  detail  are  the 
lubrication  of  steam  valves  and  cyl- 
inders; gears,  pinions  and  racks;  gaso- 
line engines;  electric  motors;  bearing.^ 
for  steam,  gasoline  and  electric  shovels; 
wire  rope  and  cable;  and  compressed- 
air  operated  shovels.  Contractors  will 
find  in  the  lubrication  bulletin  informa- 
tion which  should  enable  them  to  main- 
tain their  equipment  in  good  condition 
and  cut  down  on  repair  bills. 

Mounted  Criiaherfi  and  Bins — SMITH 
Engineering  Works,  Milwaukee,  fea- 
tures its  mounted  gyratory  rock  break- 
ers, screening  plans  and  portable  bins 
in  a  15-p.  illustrated  bulletin  explaining 
the  u.se  of  this  equipment  in  utilizing 
local  materials  for  road  building.  The 
crushers  are  made  in  throe  sizes,  the 
largest  having  an  hourly  capacity  of 
25  to  30  cu.yd.  of  IJ-in.  stone. 

Hiidravtn  ond  Vah'es  —  Michigan 
Valve  &  Foundry  Co.,  Detroit,  in  an 
ll-p.  illu.strated  pamphlet,  presents 
croBs-sectional  drawings  and  brief  de- 
scriptions of  its  fire  hydrants  and 
valves.  One  of  the  special  features  of 
the  company's  compression  hydrant 
with  frost  case  is  a  bronze  extension 
piece  containing  the  valve  seat  and  drip 
which  is  bolted  to  the  standard  pipe  of 
the  hydrant  and  (irovidcs  for  universal 
adjustment  of  nozzle  to  any  desired  po- 
sition with  relation  to  the"  street.  The 
ford  to  bid.  With  the  new  cutter  the  entire  standpipe,  including  all  workinR- 
range  of  trench  widths  now  possible  parts,  can  be  unscrewed  frnm  the  shoe 
with  various  Buckeye  models  is  as  fol-  i.nd  lifted  out  through  the  frost  cast 
lows:  Moilel  C-10.  from  24  to  48  in.;  for  inspection  and  repair.  Other  types 
C-1.').  from  24  to  fiO  in.;  and  C-20,  from  of  equipment  dealt  with  are  water 
40  to  76  in.  Rates,     valve     boxes,     indicator     posts, 

The  device,   as   shown   in   the   photo-     check  valves,  and  sluice  gates. 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND   VOLUME 
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Trend  of  Stock  Exchange 
Prices  Upward 

Combined    Averages    of    Fifty    Stocks, 

Half  Industrials  and  Half  Rails, 

Shown  Over  Ten  Year  Period 

That  the  rise  mid  fall  in  prices  of 
securities  in  the  stock  market,  con- 
stitutes a  reliable  barometer  of  future 
business  conditiotis,  is  definitely  pcinted 
out  by  the  Annalist  in  its  survey  of  the 
stock  market  of  1922,  given  in  part,  as 
follows : 

THE  stock  market  of  last  year  saw 
continually  advancing  prices  for 
securities  in  what  might  be  termed  a 
bull  market.  It  was,  however,  not  a 
bull  market  in  the  general  sense  of 
that  term.  The  demonstration  was  far 
less  violent  than  that  of  the  market 
of  1919,  and  it  was  probably  influenced 
to  a  certain  extent  by  investment  de- 
mand, whereas  the  market  of  1919  was 
one  of  the  highest  degree  of  specula- 
tive endeavor.  The  market  of  last  year 
actually  started  in  the  latter  half  of 
1921  and  was  a  market  that  succeeded 


Financial  Briefs 

Bank  Debits  last  week  (ending  Jan. 
10)  totaled  $9,898,000,000,  or  $1,325,- 
000,000  under  the  preceding  week,  when 
a  large  volume  of  year-end  payments 
were  shown. 

Stock  Dividends  declared  in  1922  ag- 
gregate $1,484,000,000,  for  139  com- 
panies. More  than  a  billion  of  this  was 
distributed  by  units  of  the  Standard 
Oil  group. 

English  Securities  issued  in  1922 
amounted  to  £584,951,000,  against 
£392,800,000  in  1921  and  £248,237,000 
in  1913.  Of  last  year's  total,  about  75 
per  cent  were  government  loans,  3  per 
cent  were  municipals,  and  22  per  cent 
were  for  industrial  and  railway  issues. 

Bond  market  steady  while  a  particu- 
larly heavy  total  of  ofl'erings  ($200,- 
000,000)  was  being  absorbed  New 
York  Central  $12,660,000  4is  equipment 
ti-ust  notes,  to  yield  5  per  cent,  were 
several  times  oversubscribed.  Munici- 
pals active.  Rails  dull.  Public  utilities 
active  and  price  trend  slightly  upward. 
Industrials  quiet.  Foreign  securities 
strong. 


1914  1915  191(1  1917  1918  1919  I9Z0  igil 

AVERAGE  PRICES  ON  NEW   YORK   STOCK   EXCHANGE 


to  a  certain  extent  in  predicting  the 
future.  It  has  often  been  said  that  the 
stock  market  acts  as  such  an  index  and 
it  is  perfectly  true  that  the  stock  market 
of  1922  was  a  barometer,  and  a  correct 
barometer,  to  business  conditions. 

It  was  evident  shortly  after  the  turn 
into  1922  that  business"  was  improving 
and  speculative  buying  of  securities  be- 
gan in  a  moderate  way  until  it  was  dis- 
covered that  the  floating  supply  of  stock 
was  not  by  any  means  large,  that  in- 
vestment purchasing  had  been  going 
along  steadily,  and  that  the  foundation 
had  been  laid  for  an  upturn  of  substaai- 
tial  proportions.  The  story  of  the  year 
is  perhaps  best  told  in  the  market  aver- 
ages. The  New  York  Tinws  compila- 
tions show  that  the  combined  averages 
of  fifty  stocks,  twenty-five  industrials 
and  twenty-five  rails,  touched  a  low 
point  of  66.21  on  Jan.  21,  which  was  the 
low  point  of  the  year.  The  high  point 
for  that  month  was  70.27,  and  from  then 
on  the  trend  of  prices  was  steadily  for- 
ward. In  September  the  averages 
touched  a  high  of  90.23  and  the  low  for 
that  month  was  84.49,  a  low  that  was 
practically  on  a  par  with  the  high  point 
for  July  of  84.50.  Stocks  touched  their 
highest  point  of  the  year  on  Oct.  18, 
when  the  averages  reached  a  high  of 
93.06. 

Aside  from  the  business  improvement, 
which  the  stock  market  was  discounting, 
there  was  one  other  important  develop- 
ment of  the  year,  namely,  the  declara- 
tion of  stock  dividends,  which  provided 
a  stimulus  to  stock  market  activities  for 
many  weeks.  It  was  not  quite  clear  why» 
this  rush  to  declare  stock  dividends 
should  have  been  so  favorably  con- 
strued in  Wall  Street. 
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Central  Car  Clearing  Agency 
Proposed 

Urging  the  establishment  of  a  cen- 
tral clearing  house  agency  for  freight 
cars,  S.  Davies  Warfield,  President  of 
the  National  Association  of  Owners  of 
Railroad  Securities,  addressing  a  con- 
vention in  Cincinnati,  Jan.  12,  gave  the 
following  reasons  for  the  recurrence  of 
car  shortages: 

"(1)  That  each  carrier  has  not_  fur- 
nished, both  as  to  class  and  amount, 
its  quota  of  car  equipment  in  propor- 
tion to  the  total  requirements  of  trans- 
portation as  a  whole;  (2)  that  every 
cai-rier  has  not  secured  as  high  effi- 
ciency out  of  the  cars  it  operates  as 
other  carriers  operating  under  like 
conditions;  (3)  that  there  has  never 
been  put  in  effect  standardized  plans 
under  which  freight  cars  shall  be  pur- 
chased, rehabilitated  or  rebuilt;  (4) 
that  methods  are  not  practiced  that  will 
produce  a  better  supply,  more  ex- 
tended use  and  wider  distribution  of 
certain  classes  of  interchange  freight 
cars  now  in  service  or  to  be  put  in  serv- 
ice; (5)  that  freight  yard  and  terminal 
facilities  are  not  used  or  being  con- 
structed such  as  will  jointly  operate 
quickly  to  handle  and  unload  and  re- 
turn cars  for  reloading." 

If  the  average  load  per  car  obtain- 
ing in  1920  and  1921  had  been  secured 
in  1922,  it  would  haVe  required  132,440 
cars  fewer  in  the  first  quarter  of  1922 
and  486,206,  in  the  second,  or  an  ag- 
gregate of  618,644  cars  to  handle  the 
same  relative  amount  of  tonnage,  ac- 
cording to  the  American  Railway 
Association. 


Steel  Ingot  Output  Gained 
73  per  Cent  in  Year 

Demand    Keeping    Prices    Firm  —  Rail- 
roads   Buying    Heavily — Fuel,    Pig 
Iron  and  Labor  More  Plentiful 

Actual  tonnage  figures  on  steel  ingot 
production,  as  reported  by  thirty  com- 
panies which  made  87J  per  cent  of  the 
country's  output  in  1921,  show  a  total 
of  29,116,453  tons  during  1922,  as 
against  16,826,946,  for  the  preceding 
year. 

With  a  gain  of  73  per  cent  in  produc- 
tion in  one  year,  the  present  operating 
rate  at  80  per  cent  of  capacity  and 
strong  demand  holding  prices  firm;  an 
increased  output  is  predicted  for  1923, 
despite  rumors  of  an  impending  coal 
strike. 

The  strength  of  the  steel  position  is 
due  largely  to  heavy  bookings  of  ton- 
nages for  future  delivery,  as  well  as 
prospects  of  a  sustained  demand 
throughout  the  next  quarter. 

The  railroads  lead  in  the  consumption 
of  finished  steel  products;  orders  for 
steel  cars  at  the  present  time  represent- 
ing the  heaviest  booked  in  the  last  seven 
years.  Of  the  total  output  of  finished 
steel  during  1922,  railroads  consumed 
about  22  per  cent  and  the  construction 
industry  about  15  per  cent. 

With  a  slight  improvement  in  the 
labor  situation  since  October,  due  to 
seasonal  falling  off  of  outdoor  employ- 
ment, and  sufficient  supplies  of  coal, 
coke  and  pig  iron,  the  steel  industry 
faces  an  active  period  as  to  orders  and 
production;  but  as  to  price,  the  cun-ent 
quotation  of  $2  per  100  lb.,  Pittsburgh, 
on  structural  shapes,  represents  the 
price  level  prevailing  at  the  beginning 
of  the  year  1916. 

Steel  ingot  tonnages,  by  months,  dur- 
ing the  last  two  years  are  shown  in  the 
following  table: 

STEEL  INGOT  PRODUCTION  IN  GROSS  TONS 


January 

Februarj' 

March 

April 

May 

2.203.186 
1.749,477 

1,570.978 

r,2l3.958 

1.265.850 
1.003.406 

l,593,48i 
1,745,022 
2,370.751 
2,444,513 
2.711.141 
2,634,477 

July 

803.376 
1.138,071 

2,487.104 
2,214,582 

Septciiibrr 

OotobiT. 

November 

December.. 

Total 

1,174,740 
1.616,810 
1,660,001 
1,427.093 

16,826.946 

2,373,779 
2,872,415 
2,889,297 
2,779.890 

29.116,453 

Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  29  to  42,  are  the  following 
large  projects: 

Office  building,  Los  Angeles,  Calif.. 
to  MacDonald  and  Kahn,  $1,500,000. 

Theatre  and  office  building,  Milwau- 
kee, Wis.,  to  M.  Tullgren  &  Sons  Co., 
$1,500,000. 

Apartment,  New  York,  N.  Y.,  $1,000,- 
000.  Work  will  be  done  by  separate 
contracts  under  supervision  of  archi- 
tects, Gronenberg  and  Leuchtag. 


January  18,  1923 
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Gain  in  December  Bond  Sales 

Long-term  municipal  bond  sales  dur- 
ing December  totaled  $55,927,980,  for 
the  entire  country,  representing  an  in- 
crease of  $14,063,817  over  the  preceding 
month,  according  to  the  Commercial 
and  Financial  Chronicle.  The  total  for 
the  entire  year  1922,  however,  reached 
$1,040,186,612,  as  compared  with 
$1,208,768,274,  for  the  whole  of  1921, 
a  decrease  of  nearly  14  per  cent. 

Short-term  securities  issued  during 
December,  amounted  to  $35,126,155,  of 
which  $29,050,000  were  issued  by  New 
York  City. 

Sales  of  long-term  securities  in  Can- 
ada totaled  $21,020,784,  during  the 
month.  The  Province  of  Ontario  issued 
$15,000,000  of  this  total,  and  the 
Ontario  Hydro-Electric  Commission, 
$3,000,000. 

Among  the  more  important  issues  of 
the  month  were:  State  of  Missouri, 
$5,000,000  Us  at  99.56,  a  basis  of  about 
4.73  per  cent;  South  Dakota,  $3,000,000 
4is  at  100.91,  a  basis  of  about  4.70 
per  cent;  New  Jersey,  $2,000,000  4is 
at  102.097,  a  basis  of  about  4.06  per 
cent;  Memphis,  Tenn.,  $1,452,000  43s 
and  $1,509,000  5s  at  100.19,  a  basis  of 


about  4.86  per  cent;  Allegheny  County, 
Pa.,  $2,250,000  4is  at  101.87,  a  basis 
of  about  4.10  per  cent;  Cleveland,  Ohio, 
$2,000,000  4is  at  100.66,  a  basis  of 
about  4.43  per  cent;  Richmond,  Va., 
$2,000,000  4is  at  102.242,  a  basis  of 
about  4.37  per  cent;  Hartford,  Conn., 
$1,.500,000  4s  at  100.669,  a  basis  of 
about  3.94  per  cent;  St.  Louis  County, 
Mo.,  $1,000,000  4^s  at  98.81,  a  basis 
of  about  4.63  per  cent  and  Government 
of  the  Philippines,  $13,000,000  4^s  at 
95.07,  a  basis  of  about  4.79  per  cent. 

Of  the  thirty-six  representative  is- 
sues listed  in  the  accompanying  table, 
eight  sold  at  par,  twenty-three,  above 
and  five,  below  part;  the  yields  ranging 
from  4.06  to  5.92  per  cent. 

Rates  varied  from  4  to  6  per  cent. 
New  England  issues  all  drew  4  per 
cent.  The  6  per  cent  disposals  were 
all  located  in  the  Southern  and  West- 
ern states.  Western  bonds,  that  is  to 
say  those  in  the  far  Western  states, 
observed  a  minimum  rate  of  5  per 
cent.  Those  drawing  from  4i  to  5  per 
cent  were  fairly  well  distributed 
throughout  the  country,  especially  in 
the  Middle  Atlantic  and  Middle  West- 
ern groups  and  the  states  immediately 
west  of  the  Mississippi  River. 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
either  asked  or  will  soon  be  called  for, 
in  Construction  News,  pp.  29  to  42,  are 
the  following: 

About  203  mi.  of  highways,  Ontario, 
Canada,  for  Province  of  Ontario 
$3,000,000. 

Hotel,  Philadelphia,  Pa.,  for  Phila- 
delphia Hotel  Co.,  $3,000,000. 

Loft,  Philadelphia,  Pa.,  Hoffman- 
Henon  Co.,  architects,  $2,000,000. 

Office  building,  Memphis,  Tenn.,  for 
Security  Building  Co.,  $1,000,000. 

Lodge  and  office  building,  Harris- 
burgh,  Pa.,  for  International  Brother- 
hood Compensation  and  Relief  Fund, 
Inc.,   $1,000,000. 

High  School,  Boston,  Mass.,  for 
Schoolhouse  Commission,  $1,000,000. 

School  of  Medicine,  Denver,  Col.,  for 
Regents  of  University  of  Colorado, 
$1,250,000. 

Art  Museum,  Marion,  Pa.,  for  A. 
Barnes,  $3,000,000. 

Sewer,  Milwaukee,  Wis.,  for  Sewerage 
Commission,  $900,000. 

Grading,  surfacing,  etc.,  Bismark, 
N.  D.,  for  State  Highway  Dept,  $1,- 
000,000. 


REPRESENTATIVE  PUBLIC  BOND  SALES  DURING  DECEMBER,  1922 


■  fSfaife  Purpose) 

Missouri. Road 

New  Jersey Road 

County 

Daviess.  Ind Road 

Humphreys.  Miss. Roao 

Mnntgomery,  Ohio Road  improvement 

.Summit.  Ohio Road  imprnvement 

Vanderburg.  Ind Road 

Wayne.  Ohio Improvement 

Township 
Belle   Valley   School    Dist., 

Noble  Co.,  Ohio School  building 

Chicago  Sanitary  Dist.,  Cook 

Co..  II! Sanitary  improvements 

Haddcn  Heights.  School  Dist., 

Camden  Co..  N.  J School  building 

Lakewood  Ocean  Co.,  N.  J Road  improvement 

Lebanon  School  Dist.,  Lebanon 

Co..  Pa High  .School  .\nncx 

Liberty     School     Dist.,     Alle^ 

ghcny  Co.,  Pa School  building 

Livonia  Common  School  Dist., 

No  10,  Li\-ing3ton  Co.,  N.  Y.  School  building 
Memphis  Independent  School 

Dist.,  Hall  Co..  Tex. School  building 

Middle  Fork   Irrigation  Dist., 

Hood  River  Co.-,  Ore '    Ditch 

Oyster  Bay  Union  Free  School 

Dist.   No.    21.   Nassau  Co., 

N.  Y School  building 

yfunieipolUv 

(Street  improvement. . . 
Road  improvement 
Water 

Coeymntw.  N.  Y Bridge 

IClgin,  Kara Paving 

'^"'"-""•N.Y («f,^rj^ 

Haclcpnaack,  N.  J 8ewrr 

Haddon  Heights,  N.  J («).-;  Z^^^l^nr 

Jlyshnm,  Mont Bewer 

enera.  Ohio   Str*»ri  improvement 

Laramie.  Wyo Sower 


Port  III. 


.  Miel, 


Princeton,  N   J 

Dnatilln.  Fla 

Wallowa  Valle%".  Impfn-ement 

J>i»t.,No.  I.  Ore 

Walton.  NY. 

Winona.  Kan. 

Winnipeg.  Manitoba.  Canada., 


School 

.'<ehool 

PaN-ing 

Sewer 

Sidewalk 

Curb 

Hewer 
[  Street.. 
\  Water  and  pu»wer 

Improvement 

Highwa.v 

Water 

[  Rehool. 

Hydro-elertrir  syslei 
I  \jrtcn\  improvement 


Amount     Cent  Sold  For    Basis  ^laturity         Dated  Purchased    By 

$5,000,000     4J       99.56       4.73     Dec.     5.1922     Kuhn,    Loeb  &  Co.,  of  New  York  and 

others. 
2,000.000     4i      102.097     4.06     192J-53     Dec.     9.  1922     Dillon,  Read  &  Co..  of  New  York  and 

others. 


20.800 

100.000 
93.000 
392.000 
8,700 
100.000 


101.17       4.77     1924-33     Dec.    15,1922 


105.07 
102.325 
101.07 


5.50 
5.05 
4.79 


1923-47 
1924-32 
1924-32 
1924-33 
1923-31 


Dec.  15.  1922 
Aug.  15.  1922 
.Ian.  I.  1923 
Dee.  26.  1922 
Sept.  15.  1922 


Fletcher  Savings  &  Trust  Co.,   Indian- 
apolis. 
Liberty  Central  Bank  of  St.  Louis. 
A.  C.  Allvn  &  Co.,  of  Chicago. 
Ohio  State  Bank  &  Trust  Co.,  of  Akron. 
West  Side  Bank  of  Evans^Hlle. 
Prudden  &  Co.,  of  Toledo. 


75.000     5i 
3,000,000     4 


105.01       4.93     1924-44     Aug 
98  0792  4  22     1925-43     .Tan. 


104.763     4.64      1924-61      Dec. 
100  1926        July 


110,000  4i      102  02 

27.000  41      101    58 

10.000  5 

110.000  5i 

75,000  6 


102  15 
102.31 
98.78 


75.000     4i 


'00. 


I.  1922  T.   R.  Bollinger  A-  Co.,  Cincinnati. 

I.  1923  First  Trust  and  Sa\-ings  Bank  and  others, 
of  Chicago. 

I,  1922  Haddon  Heights  National  Bank. 

15.  1922  R.  M.  Grant  &  Co..  New  York  CSty. 

4   II      1933-53     Jan.      1,1923  Janney  &  Co.,  of  Philadelphia. 

4   36      1925-51     J.'in        I,  1923  Redmond  &  Co.,  of  Pittsburgh. 

4   54      1924   33     Jan        1,1923  M.VTon  Green,  of  Rochester. 

1924-63     Dec.   21.  1922  Stern  Bros.  &  Co..  of  Kansas  City. 

.    .      1928-53     Jan.      I.  1923  Ralph  Schneelock  Co.,  of  Portland 

1927-56     Dee.      I.  1922  Sherwoo<l  and  Merrifield  of  New  York 


10.958  1 

16.582     5;      10124       5  26     1924-32     Dec       1,1922     .Seaaongood    and    Maver,  of  Cincinnati 

4. 140  I 
20,000 
50.000 
35,000 
30,000 
490.000 

R.oon 

23,000 

5.000 

4,000 

162.000 


101  169 
100   736 

102  22 


>  Jan. 


1942 
1923-42  1 
W3-37  / 
1924-61  .Ian. 
1925-40  p. 
1925-62  I  ^'^^ 

Dec. 

1924-28  Oct. 
1943    Dec. 


300.000 
55,000 

114,000 
25.995 
14.100 
1.696 
')  0.000 
40.000 
I  5,000 

'.,000 
16.000 
34,000 

hoo.ono 
3iin  000 
inn,nno 


98  II 
103  45 
101  90 
101  90 
101  90 
101  90 
100  95 
100  60 


4  7  ion  35 

51       102   86 


1923-32  : 
1925-32  . 
1923-33  1 
1923-33  ;  , 
1923-25  f 
1923-25  j 
1924-33     . 


I,  1923  Farsnn  &  Son,  New  York  City. 

I.  1923  Fldredge  k  Co,.  New  York  City. 

I,  1923  Haddon  Heights  National  Bank. 

26.  1922  Bankers'  Trust  Co..  of  Denver. 

I.  1922  Farmers  Bank  Co..  of  Jenera. 

30,  1022  Heuvvill,     Phillips    &    Co.,    of    Denvc 
H.irria    Tiust    and    ,Sa\'ing»    Bank    . 

I.  1922  F    II    iiollins  A  .«ons,  of  Boston. 

I.  1923  Cei,    M.   Beehtel  &  Co.,  of  Dnv,np. 

I    1 922  Niool,  Ford  &  Co..  of  Detroit 

I,  1923  I'tinceton  Bank  &,  Truat  Co. 

I,  1923  llanclielt  Bond  Co.,  of  Chicago. 


19313-42     Jan       1.1922     Ueii  Johnson.' Enterprise,  Ore. 
Yearly       Dee       1.1922     f  len.  H.  fiihhons  A  Co.,  Ine  .  of  N<  w  V.nl. 
Dec.      1.1922     OiKimnter  Title  &  Tnisl  Co,  of  Wichita 

1943  Jnn  2  1923  \  B.  Amen  A  C<' ,  of  Toronto;  the  Old 
r-olony  Tni>l  Co.  and  PsrVins'm  A 
Burr,  of  Boston- 
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Cement  Shipments  Break  Record 

A  total  of  11(;.563,000  bbl.  of  cement 
were  shipped  lo  consumevs  throughout 
the  United  States  durin-  1922,  accord- 
ing to  latest  statistics  issued  by  the 
Geological  Survey.  This  represents  the 
heaviest  total  of  shipments  recorded  in 
the  history  of  the  industry.  Shipments 
during  1921  reached  95,051,000  bbl.  o'' 
a  little  over  three-quarters  of  the  total 
for  the  year  just  passed. 

The  total  output  for  the  year  reached 


113.870,000  bbl.  as  compared  with  98,- 
203,000,  during  1921,  a  gain  of  15  per 
cent  in  production. 

CEMENT  PRODUCTION  SHIPMENTS 
AND    STOCKS. 
1921 
No.  of  bbl. 

Production    ys.2!t:i,iion 

•Shipments    a5,0ol,00(J 

Stocks   on    hand   at 

end  of  year Jl,938,000 


1922 
Xo.  of  bbl. 
113.870.000 
116,563,000 

9.134,000 


Stocks    of    finished    Portland    cement 


at  factories,  Dec.  31,  1922.  amounted  to 
9,1.34.000  bbl.,  or  2,801.000,  under  the 
quantity  on  hand  one  year  ago. 

There  were  also  about  2,823,000  bbl. 
of  clinker,  or  unground  cement,  at  the 
mills  at  the  end  of  December,  as  against 
1,949,000  bbl.  at  the  beginning  of  the 
month. 

As  shown  in  the  accompanying  table, 
stocks  on  hand  Dec.  31,  1922,  were  not 
only  lower  than  those  available  Dec.  31, 
1921,  but  shipments  exceeded  produc- 
tion by  nearly  3,000,000  barrels. 


Weekly  Construction  Market 

THIS     limited     orice     list     is     published  Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weekly   for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     for    the     important    cities. 

rent    nrices    on    the    principal    construction  can    be    had    by    noting    actual    bid(iings    as  The    last    complete    list    will    be    found    in 

materials     and    of    noting    important    price  reported  in  our  Construction  News  section  the    issue     of    January     4;     the     next,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  February  1. 

Minne-  San 

Steel  Products:  New  York  .Atlanta      D.-illas      Chicago  apolis  Denver     Francisco      Seattle    Montreal 

Structural  shapes,  100  lb S.M4  S.^9.^       34.40  83.02^  3.k15  S3. 85          S3. 2?         S3 . 70  $3.50 

Structural  rivets,  100  lb 3.SS  4.6U         5.25  3.75  4.00  4.80             4.75           4.25  6.00 

Reinforcing  bars,  I  in.  up,  100  lb 3.04  3.85         3.15  2.92|  3.05  3.62i           3.35           3.70  3.25 

Steel   cine,   black,   2i   to  6  in.   lap, 

discount                                 .....       54%  52.50^,     4^','  -59^%  57-5^^.  41%    39.2@i5I.8%    40%  22.50 

Cast-iron  pipe,' 6  in.  an  J  over,  ton +55.50  47.82—^7.00  —51.20  56.16  65.61           55.00         55.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60®2.70  2.54          2.25  2. OS  2.29  2.85  2.71  2.90  2.88 

Gravel    s  in    cu  yd                 2.00  1.75          2.25  2.25  1.75  1.90  2.15  1.00  l.SO 

Sand   cu'vd                             1-00  1.32          l.S7^  2.25  1.00  1.00  l.SO  1.00  1.25 

Crushed  stone,' V in.',  cu.yd 1.7S  2.00  +1.80  2.25  2.2S  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

Mft  59.00  36.00      50.00        52.00  42.75       +51. SO  35.00        25.00      90.00 

Lime  finishing' hyd'rated,  ton 16. SO(n    17.10     23.00       22.50         18.00  25.50  24.00  22.00         24.00       21.00 

Lime' common,  lump,  per  bbl 2.75®   3.131        i.s5         2.50  1.40  1.40  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000...  23.50  10.00—10.85  11.00  1S@19  12.00  15.50         14.00       16.00 

Hollow     building     tile,     4x12x12, 

p.rblock Notused  .0859       .115  ....  .0836  .065  ....  .11  .115 

Hollow    partition    tde     4x12x12, 

oerblock  1230  .0859        .115  .0674  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal +.93  +1.00     —1.07  .98  1.01  —1.10  1.04  .86         1.02 

Common  Labor: 

Common  labor,  union,  hour 60  .35      .30®. SO       50@.5S  .S6i       S0@.60      

Common  labor,  non-union,  hour 45@.60  .30     .30®. 50         .72^       .35®. 50       .3S@.50  .SO         . . . :  .30 

KSDianaliuii  of  Prices — Prices  are  to  con-  ment    on    cars.      Gravel    and    crushed   stone  min-al.     Common  lump  lime  per  ISO-lb.  net. 

tractors   in   carload   lots  unless  other  iiuan-  quoted    at    pit.      We    quote    on    brown    lime  Lumber   prices   are   to   dealers    in    \^rds   at 

ties    are    specified       Increases    or    decreases  per    180-lb.    net;     white    is    $1.55    for   Kelly  San  Francisco,  for  No.  1  fir  common. 

from  previous   quotations   are   indicated   by  Island  and  $1.4.t  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

+    or    -    signs.      For    steel    pipe,    the    pre-  labor  not  organized.        „       .      ,       ,       .    „.,„  instead   of   pine.      Lump    finishing   lime   per 

vailing    discoum    from    list    price    is    given :  Denver    quotes    on    flr    instead     of    pme.  jgo-lb.  net.     Hollow  building  tile  delivered. 

45-6%   means  a   discount  of   45   and   5   per  Cement      on    tracks    ;    gravel    and    sand    at  Hydrate^   ^^^   ;„  paper  sacks.     Sand  and 

cent      Charge  is  l.Jc.  per  100  lb.  for  cuttmg  pit:  stone  on  cars;   lime,   brick,  hollow  tile  g/^vel  at  bunkers 

reinforced   steel    into    2-ft    lengths   or   over,  and  lumber  on  job.     Tile  price   is  at  ware-  »iavei  at  DunKers.                        „•,,.,„, 

Nbw    York    ciuotations    delivered,    except  house.       Linseed    oil,    delivered,    in    wooden  Montreal  quotes  on  Douglas  flr  instead  of 

«.and     gravel    and    crushed    stone,    alongside  bbl.      Common    lump    lime    per    180-lb.    net.  pme.      Sand     stone,    gravel    and    lump    lime 

dock-    common    lump    lime,    in    2S0-lb.    bbl.  Atlanta    quotes    sand,    stone    and    gravel  per    ton.      Cement,    lime    and    tile    are    de- 

net    and  hvdrated  lime  f.o.b.  cars;  tile  "on  per   ton    instead   of   cu.yd.      Common   lump  ivered ;    sand,    gravel    and    stone    on    sid- 

?rubk'"       inseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.   net.     -                       ,,    „      ,  '"S :    br,cK   f.o^     plant ;    steel   and   pipe   a 

Cement 'and   concrete   laborers'   rate.    Sljc. :  Dallas  quotes  lime  per  180-lb    bbl.   Steel,  wareh9use.      Hollow    tile    per    ft.      Cement 

Dick  and  "hovel  men.  60c.  per  br.  cement,    cast-iron    pipe    and    crushed    stone  price    is   in   Can.ad.an    funds    (the  Canadian 

riiW.!!;..    mn'ie'    bvdnted    lime    in    50-lb.  f.o.b.    cars,    other   materials    delivered.  dollar  stands  at  99.13).     Bag  charge  is  8pc. 

bags'    common    lump    lime    per    180-lb.    net.  San    Franci^o    quotes    on    Heath   tile.    5i  per    bbl        Discount     of    10c.    per    bbl     for 

r  umber  delivered  on  job  x    8    x    Hi.       Prices    are    all    f.o.b.    ware-  paym.nt     wMthin     20     days     from     date     of 

Mi?meapobrquotes  on   flr  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price  jhi,mient    .  Steel  pipe  per  100  ft.  net;  2J-m.. 

Brick,  sand  and  hollow  tile  delivered.      Ce-  plus   freight    to   railway    depot   at    any    ter-  ?--.oO  :    6-in.,   JIOS. 


Continued  heavy  demand  for  finished 
steel,  particularly  railway  materials, 
responsible  for  present  firmness  in 
prices.  Quotations  of  $2  per  100  Ih.  on 
steel  bars  giving  way  to  somewhat  fre- 
quent quotations  of  $2.10(a)$2.15,  f.o.b. 
Pittsburgh.  Bars  showing  especially 
heavy  demand;  mills  sold  through  first 
quarter,  and  considerably  well  booked 
for  second  quarter  deliveries.  Shapes 
unusually  firm  for  this  season  of  the 
year;  qiioted  at  $2  per  100  lb.,  f.o.b. 
mill.  Quotations  under  $2,  on  steef 
plates,  no  longer  appearing  in  the  mar- 
ket; mills  rapidly  filling  up  on  orders, 
principally  for  car  materials. 


Changes  Since  Last  Week 

Lumber  market  firm,  especially  as 
to  yellow  pine.  Mill  stocks  of  pine  are 
sufficient  to  meet  demand;  dealers' 
yards,  however,  are  not  heavily  stocked. 
Existing  prices  are  unusually  steady 
for  this  season  of  the  year.  Douglas 
fir,  however,  advanced  $1  per  M.ft. 
b.  m.  in  Denver,  during  week.  A  total 
of  ;361  mills  reporting  to  the  National 
Lumber  Manufacturers'  Association  for 
the  week  ending  Jan.  6,  show  643,763,- 
469  ft.  cut;  804,854,584  ft.  shipped  and 
orders  for  785,211,989  ft.  b.  m.  This 
represents  a  drop,  in  one  week,  of  nearly 
9  per  cent  in  production;  3  per  cent  in 
shipments  and  4  per  cent  in  orders. 


The  National  Lumber  Trade  Barom- 
eter. Jan.  12,  1923,  shows  the  position 
of  the  industry  at  30  per  cent  below 
normal  as  to  output;  20  per  cent  below, 
on  orders  and  12J  per  cent  below,  in 
shipments.  Despite  recent  quietude  of 
linseed  oil  market,  price  fluctuations 
are  reported  in  four  principal  citie,^ 
reporting  weekly  to  Enr/ineering  Neivs- 
Record.  New  York  quotes  advance  of 
3c.  and  Atlanta,  5e.  per  gal;  while  de- 
clines of  2c.  are  reported  in  Dallas  and 
3c.  per  gal.  in  Denver,  since  last  week. 
Red  and  white  lead,  both  dry  and  in  oil, 
rose  5  c.  per  lb.  during  week,  making  the 
second  advance  since  December. 


A  Consolidation  of  Engineering  News  and  Engineering  Rerui  J 
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The  Civil  Engineers  Speak 

IN  DEMANDING  an  early  trial  for  those  of  its  mem- 
bers who  have  been  caught  in  the  sweep  of  the  in- 
dictments and  civil  actions  arising  out  of  the  alleged 
camp-construction  frauds,  the  American  Society  of  Civil 
Engineers  has  risen  to  a  responsibility  incumbent  upon 
it  as  national  spokesman  for  the  civil  engineers  of  the 
land.  As  has  been  pointed  out  in  these  columns,  these 
indictments  transcend  the  personal  and  impeach  the 
competence  and  the  honor  of  the  construction  industry, 
in  which  the  civil  engineer  is  so  important  an  element. 
Until  these  charges  have  been  proved  or  refuted  the 
engineering  profession  has  a  duty  to  perform — a  duty 
to  itself,  to  the  American  public  and  to  those  of  its 
ranks  who  contributed  so  worthily  to  the  needs  of  their 
country  and  who  now  stand  accused,  along  with  the  de- 
fendants. Speedy  punishment  for  the  guilty  and  equally 
speedy  exoneration  for  the  innocent  are  but  the  mini- 
mum requirements  of  plain  justice,  and  the  society  does 
well  thus  to  register  the  sentiment  of  the  profession. 

Engineers  and  the  TraflSc  Problem 

FKOM  cities  both  large  and  small  evidence  indicating 
the  seriousness  of  the  traffic  problem  keeps  ac- 
cumulating and  from  the  automotive  industry  and  the 
motor-vehicle  registration  bureaus  of  the  states  figures 
are  received  showing  an  ever-increasing  production  and 
a  correspondingly  high  registration.  Existing  condi- 
tions have  forced  upon  the  public  an  appreciation  of 
the  need  of  improved  methods  of  traffic  control  if  streets 
are  to  be  made  passable  for  the  movement  of  vehicles 
and  the  crossing  of  pedestrians.  Traffic  control  began 
as  a  police  function  and  has  developed  very  largely 
under  police  administration.  Engineers,  until  recently, 
have  had  an  insignificant  part  in  its  development  and 
yet  it  is  essentially  a  problem  on  which  engineering 
thought  is  needed,  particularly  at  the  present  time  when 
all  sorts  of  schemes  involving  the  cutting  of  new 
streets  through  built-up  sections  of  cities,  elevated 
vehicle  roadways,  street  widening  projects,  arcaded 
sidewalks,  pedestrian  tunnels  or  bridges  across  crowded 
thoroughfares  are  being  suggested  as  .solutions.  Many 
of  these  projects,  of  course,  are  impracticable  while 
others  may  become  realities  in  the  near  future.  Certain 
it  is  that  the  engineer  should  have  a  deciding  voice  in 
the  adoption  or  rejection  of  plans  for  the  solution  of 
the  city  traffic  problem. 

Some  Special  Pleading 

IN  COMMON  with  many  others,  we  have  noted  with 
concern  the  growing  number  of  automobile  killings  in 
the  United  States  and  have  demanded  a  greater  care 
on  the  part  of  both  drivers  and  pedestrians  and  a  more 
serious  consideration  of  the  traffic  problem  by  the  gov- 
ernmental authorities.  To  us  this  has  seemed  a  most 
serious  menace  and  one  which  is  increasing.  We  find 
now,  however,  on  reading  a  recent  article  in  an  automo- 


bile journal  that  the  danger  is  exaggerated;  that  while 
in  fact  the  total  number  of  deaths  due  to  automobiles 
is  increasing  the  number  per  automobile  is  decreasing. 
In  other  words,  by  analogy  if  the  number  of  yellow- 
fever  deaths  increase  there  need  be  no  concern  so  long 
as  the  deaths  per  fever-bearing  mosquito  decrease.  Or 
possibly  this  statistician  would  claim  that,  like  the  dog 
who  by  ancient  common  law  is  entitled  to  one  bite,  every 
automobile  is  entitled  to  one  accident. 

A  Notable  Arch 

FOR  a  record-breaking  structure  the  big  arch  of  the 
Cappelen  bridge  at  Minneapolis  is  of  amazing  sim- 
plicity. When  one  recalls  that  not  fifteen  years  ago  any 
masonry  arch  of  over  200  ft.  span  was  worthy  of  special 
record  for  its  size  alone,  the  design  and  construction 
of  one  of  400  ft.  span  would  seem  to  call  for  almost 
prayerful  study.  The  Minneapolis  engineers,  however, 
do  not  appear  to  have  found  the  bridge  of  more  com- 
plication than  a  similar  one  of  much  smaller  size,  and 
while  they  have  insured  its  safety  and  economy  by  all 
proper  precautions  they  have  done  little  more  either 
in  design  and  construction  than  to  apply  the  accepted 
principles  of  concrete  arches.  All  three  arches,  the  two 
of  200  ft.  and  the  main  span  of  400  ft.,  are  in  reality 
plain  concrete  ribs  in  which  large  steel  frames  are  in- 
corporated for  the  general  purpose  of  toughening  the 
concrete  rather  than  for  specific  tensile  service.  Few 
of  the  complexities  of  reinforced  concrete  had  therefore 
to  be  considered  in  the  main  members,  and  the  design 
resolved  itself  merely  into  a  question  of  large-scale 
masonry  arch  design.  Construction  was  equally  simple, 
especially  in  the  enlargement  to  mammoth  size  of  the 
common  multiple-post  timber  falsework  for  which  the 
shallow  stream  and  the  firm  subsoil  presented  highly 
favorable  conditions.  Taken  all  in  all  the  Cappelen 
bridge  is  notable  not  only  because  it  is  the  largest 
masonry  arch  in  the  world  built  at  a  location  not 
naturally  suited  to  arch  construction,  but  also  because 
it  demonstrates  how  the  ai't  of  design  can  progress 
evenly  through  successive  stages  to  application  to  un- 
expected dimensions. 

Sanitary  Engineering  Broadened 

SANITARY  engineering  has  been  restricted  by  some 
in  times  iiast  to  include  nothing  or  little  except 
sewerage.  This  has  been  more  notable  in  England  than 
America,  and  a  few  decades  ago  than  now:  as  witness 
Baldwin  Latham's  "Sanitary  Engineering,"  which  was 
devoted  to  sewerage,  and  the  later  British  work  of  the 
same  title  by  Moore  and  Silcock,  which  went  a  little 
further  afield  and  included  refuse  disposal.  In  America, 
sanitarj'  engineering  has  been  recognized  as  having  a 
wider  scope,  but  aside  from  the  textbook  Merriman's 
"Elements  of  Sanitary  Engineering,"  American  engi- 
neering literature  has  no  liook  on  .sanitary  engineering 
as  a  whole.     All  this  niav  l)e  due  in  large  part  to  the 
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vastness  of  the  subject,  which  ha.s  led  to  works  on  one 
branch  alone  and  found  them  requiring  large  volumes 
like  Flinn,  Weston  and  Bogerfs  "Water-Works  Hand- 
book," or  Hering  and  Greeley's  "Municipal  Refuse,"  or 
extending  into  two,  like  Ogden's  "Sewer  Design"  and 
"Sewer  Construction,"  or  into  three,  like  Metcalf  and 
Eddy's  "American  Sewerage  Practice." 

Nothing  short  of  a  liberal  shelf  length  would  suffice 
for  a  series  of  comprehensive  treatises  that  would  be 
required  to  cover  all  the  phases  of  the  five-fold  division 
of  sanitary  engineering  given  in  H.  P.  Eddy's  address 
following  the  organization  of  the  Sanitary  Engineering 
Division  of  the  American  Society  of  Civil  Engineers 
last  week.  Condensed  to  one  word  each,  Mr.  Eddy's 
five  divisions  are  water,  sewerage,  scavenging,  insects, 
and  air. 

The  function  of  the  Division  of  Sanitary  Engineering, 
Mr.  Eddy  suggested,  is  to  advance  the  science  and  ai-t 
of  each  of  these  five  divisions,  and  the  chief  ways  and 
means  of  doing  this  are  co-operative  research  and  the 
dissemination  of  sound  information.  Not  the  least  of 
the  latter  is  the  bringing  home  to  city  officials,  voters 
and  taxpayers  the  fact  that  to  maintain  the  integrity 
of  sanitary  engineering  works  by  adequate  mainte- 
nance, and  to  ensure  efficient  operation,  is  as  much 
the  function  of  the  sanitary  engineer  as  is  design  and 
construction.  This,  with  the  five-fold  division  of  the 
subject,  is  a  broader  conception  of  sanitary  engineering 
than  is  held,  we  fear,  by  some  members  of  the  profes- 
sion and  much  broader  than  has  yet  been  grasped  by 
one  in  a  thousand  of  city  fathers  and  the  people  they 
are  chosen  to  serve. 


Prepare  Now  for  Next  Year's  Road  Show 

HIGHWAY  improvement  occupies  a  better  position 
among  the  engineering  activities  of  the  country  as 
the  result  of  the  convention  and  exhibition  put  through 
in  Chicago  last  week  by  the  roadbuilding  interests  of 
America.  This  new  i"ank  is  not  merely  because  an  intel- 
ligent list  of  highway  questions  was  discussed  by  men 
high  in  the  roadbuilding  councils  of  state  and  nation 
but  because  an  association,  in  one  organization,  of  all 
persons  concerned  in  highway  development  has  shown 
that  it  can  activate  vitally  and  with  entire  harmony  of 
various  personal  interests.  The  engineer,  the  con- 
tractor, the  materials  producer  and  the  equipment 
manufacturer  each  demonstrated  at  last  week's  con- 
vention that  he  can  to  his  own  advantage  work  in 
association  with  all  the  others  to  perform  a  great 
educational  task. 

No  other  organization  in  the  field  of  highways  serves 
the  same  broad  purpose  as  does  the  American  Road 
Builders'  Association.  It  embraces  every  person  and 
every  interest  having  scientific  concern  with  and  prac- 
tical duties  to  perform  in  road  construction.  The  Asso- 
ciation of  State  Highway  Officials  is,  in  contrast,  a  close 
organization  of  public  officials.  Other  associations  have 
special  fields,  like  that  of  highway  transport,  and  many 
are  merely  bureaus  for  roadbuilding  propaganda,  or  spe- 
cial privilege,  of  one  sort  or  another.  To  note  the  success, 
therefore,  of  the  only  association  of  all  technicians 
engaged  in  roadbuilding  is  gratifying,  particularly 
following  a  period  of  disorganization  which  at  times 
threatened  to  be  fatal. 

The  reasons  for  the  quick  recovery  of  the  last  year 
need  not  be  considered.    It  is  more  important  to  prepare 


to  satisfy  the  obligations  of  next  year.  In  the  conven- 
tion and  exhibition  which  are  to  come  in  another  twelve 
months  a  greater  task  is  promised  than  that  which 
confronted  those  who  conducted  the  work  of  the  con- 
vention and  exhibition  which  have  just  closed.  Such 
perfection  as  characterized  the  activities  at  Chicago  last 
week  was  due  to  preparations  begun  far  in  advance  of 
those  of  any  previous  years.  This  lesson  should  not  be 
lost.  Preparation  for  the  congress  and  road  show  of 
1924  should  be  begun  immediately. 

An  Analogy  and  a  Suggestion 

IN  COMMENDING  the  report  on  the  New  York 
transit  problem  published  by  the  Merchants'  Asso- 
ciation of  that  city,  The  New  York  Times  speaks  as 
follows : 

The  report  ...  is  of  first-class  value.  It  is  the 
work  of  a  committee  of  experts.  They  have  been  studying 
the  questions  involved  for  a  long  time,  without  fear  or 
favor.  Personalities  they  put  entirely  out  of  their  findings. 
The  political  bearing  of  the  subject  they  pass  by  as  beneath 
notice.  They  are  not  concerned  with  winning  votes,  but 
with  doing  something-  for  the  great  body  of  passengers  who 
are  overcrowding  our  transit  facilities,  and  whose  larger 
interests  have  been  almost  lost  sight  of  in  the  squabbling  of 
politicians. 

All  this,  with  appropriate  changes  in  wording,  might 
be  said  with  equal  force  concerning  the  work  of  the 
Board  of  Economics  and  Engineering  of  the  National 
Association  of  Owners  of  Railroad  Securities,  in  its 
investigation  of  the  equally  harassing  but  vastly  more 
far-reaching  problem  of  the  New  York  Port  terminals 
of  the  trunk-line  railroads.  That  board,  too,  was  "a 
committee  of  experts,"  all  engineers,  eminently  qualified 
for  their  undertaking.  It  is  a  coincidence,  indeed,  that 
Col.  F.  A.  Molitor  happens  toi  have  been  chairman  of 
the  merchants'  committee  as  well  as  of  the  security 
owners'  board.  The  analogy  follows  even  more  closely 
Just  about  the  time  the  board  took  up  the  terminal 
problem  alternative  plans  for  its  solution  were  much 
in  the  public  eye,  and  we  doubt  not  the  board  found 
itself  compelled  to  do  just  about  what  the  Times  says 
the  merchants'  committee  has  done,  that  is  "to  take 
the  two  plans  .  .  .  before  the  public  and  subject 
them  to  minute  scrutiny  and  searching  analysis." 
Probably  it  did  just  that  and  then  drew  generously 
upon  its  native  wit  and  aggregate  experience  to  sup- 
plement whatever  it  may  have  found  worth  while  in 
the   rival  proposals. 

Unfortunately,  however,  all  this  must  remain  the 
subject  of  speculation  alone,  for  the  report  that  em- 
bodies the  findings  and  the  judgments  of  the  board  has 
not  yet  been  made  public.  Requests  for  its  publication, 
conformably  to  the  precedent  set  up  in  an  earlier  study 
of  the  Chicago  terminals,  have  been  of  no  avail.  For 
some  reason  the  report  on  the  New  York  terminals  has 
been  suppressed.  Just  why,  no  one  seems  to  know  and 
it  would  be  futile  and  unfair  to  hazard  a  guess. 

But  now  that  the  Interstate  Commerce  Commission 
has  been  invoked  to  iron  out  the  differences  betw&en 
the  Port  Authority  and  the  railroad  managements,  is 
it  too  much  to  hope  that  someone  may  be  prevailed 
upon  to  let  us  know  what  is  in  this  jealously  guarded 
report?  It  is  quite  possible  that  the  revelation  might 
leave  us  unsatisfied  and  disappointed.  Maybe  the  secur- 
ity owners  think  there  is  not  a  helpful  idea  in  the  entire 
document.     Perhaps  that  is  why  it  has  been  withheld. 
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But  what  harm  though  it  should  be  a  "dud"?  What 
harm  could  befall  the  railroads,  or  the  City  of  New 
York,  or  the  Port  Authority  or  the  general  public  if 
these  engineers  had  failed  to  hit  upon  the  right  answer? 
They  have  not  the  authority  to  impose  their  ideas 
on  the  community,  and  if  their  ideas  are  unsound  those 
who  have  the  authority  may  easily  reject  them.  At 
least  we  should  have  the  benefit  of  the  findings  and  the 
opinions  of  an  exceedingly  able  committee. 

We  commend  to  the  Interstate  Commerce  Commis- 
sion, therefore,  simply  as  a  worth-while  speculation, 
a  reading  of  the  report  on  the  New  York  terminals 
prepared  for  the  National  Association  of  Owners  of 
Railroad  Securities  by  its  Board  of  Economics  and 
Engineering.  That  is,  of  course,  provided  it  can  man- 
age to  get  hold  of  a  copy. 


From  Politics  to  Production 

IT  WAS  evident  last  week  that  a  new  spirit  animates 
the  American  Society  of  Civil  Engineers.  That  it 
is  felt  by  most  of  the  membership  was  proved  by  the 
spontaneously  voiced  opinions  of  many  men  represent- 
ing different  orientations  and  geographical  locations. 
The  large  attendance  at  the  annual  meeting,  the  gen- 
eral atmosphere  of  activity  and  interest,  the  technical 
character  of  the  proceedings,  and  several  develop- 
ments in  the  direction  of  more  efficient  work,  were 
expressions  of  this  spirit.  In  its  essence  it  is  one  of 
determination  to  work  hard  in  co-operation  for  the 
advancement  of  engineering,  and  quite  obviously  it  rests 
on  a  restored  belief  in  the  overshadowing  importance  of 
technical  activity.  There  is  every  evidence  that  the  new 
spirit  will  endure.    It  means  progress. 

With  this  happy  change  it  becomes  certain  that  the 
political  turmoil  which  marked  the  society's  recent  past 
has  subsided — soon  to  end  finally,  no  doubt — and  that 
useful  production  is  i-esumed.  The  sword  has  been 
beaten  into  the  ploughshare.  The  turn  of  events  is 
to  the  advantage  of  all,  not  merely  the  members  of 
the  society  but  all  votaries  of  the  civil  engineering  pro- 
fession. Now  that  the  dominant  professional  organiza- 
tion again  devotes  its  great  energies  solely  to  the  ad- 
vancement of  engineering  .science  and  art,  the  profession 
regains  the  strength  which  resides  in  union. 

The  meeting  was  of  a  character  well  .suited  to  the 
celebration  of  the  society's  seventieth  anniversary.  It 
embodied  an  interesting  divergence  from  a  precedent 
set  by  former  ages,  according  to  which  the  membership 
gathered  together  from  distant  parts  of  the  country 
once  a  year  for  the  sole  purpose  of  discussing  adminis- 
trative business;  for  almost  the  first  time  the  annual 
meeting  was  made  a  technical  gathering.  But  while  this 
innovation  was  significant,  more  important  expressions 
of  the  realignment  of  pui-pose  in  the  society  were  the 
organization  of  technical  divisions  and  the  definite  recog- 
nition of  research  as  a  major  phase  of  the  society's  work. 

The  organization  of  technical  divisions  was  in  a  sense 
the  outstanding  event  of  the  meeting.  Sanitary,  power, 
irrigation  and  highway  divisions  were  formed,  and,  with 
others  likely  to  follow  soon,  the  society  may  be  said  to 
have  changed  overnight  from  the  form  of  a  large  un- 
wieldy committee  of  the  whole  to  an  assemblage  of  spe- 
cialized working  groups  cf)-()rdinated  by  general  meet- 
ings and  joint  counsel  and  co-operation.  Whether  or 
not  the  change  will  prove  to  be  thoroughgoing,  a  sound 


course  of  development  is  assured;  the  organizing  ses- 
sions brought  together  strong  gatherings  of  specialists 
imbued  with  the  will  to  do  useful  work — and  no  brighter 
promise  of  success  could  be  asked.  Many  organizational 
details  are  yet  to  be  worked  out,  but  since  able  men  are 
back  of  the  movement,  in  the  divisions  as  well  as  in  the 
general  councils  of  the  society,  a  sound  solution  of  the 
i-emaining  problems  may  be  counted  on.  Further,  as  the 
experience  of  other  societies  in  specialization  is  available 
as  guide  and  warning,  there  need  be  no  apprehension 
that  the  mistake  will  be  made  of  providing  the  deaden- 
ing excess  of  mechanism  with  which  some  such  move- 
ments have  burdened  their  parent  bodies. 

But  while  the  technical  specialization,  being  new, 
attracted  most  attention,  it  is  inherently  no  more 
significant  of  the  recrystallization  of  spirit  and  pui-pose 
within  the  society  than  the  affia-mation  of  the  policy  of 
stimulating  research.  Established  in  a  tentative  way 
a  year  ago,  the  policy  received  its  final  endorsement  at 
the  present  meeting.  The  attitude  of  the  membership 
was  made  evident  in  a  separate  session  devoted  to 
research.  The  view  of  the  governing  authorities  of 
the  society  expressed  itself  in  the  creation  of  two  fur- 
ther special  research  committees,  adding  to  the  half 
dozen  or  more  which  have  been  at  work  during  the  past 
year.  Thus  the  society  progresses  in  carrying  out  by 
new  means  its  foundation  aim  of  advancing  engineering 
knowledge,  and  it  does  this  by  calling  into  action  in- 
creasingly larger  numbers  of  its  members  under  specific 
assignment  of  work. 

In  respect  to  both  specialization  and  reseai'ch  the 
society  has  now  assumed  consciously  and  effectively  a 
function  which  heretofore  it  performed  only  vaguely 
and  indirectly,  namely  that  of  stimulating  and  drawing 
out  the  productive  capacity  of  its  membership  to  the 
benefit  of  professional  knowledge.  The  technical  divi- 
sion system  serves  this  end  by  concentrating  the  ability 
of  the  various  specialists  among  the  membership  in 
separate  groups  where  the  power  of  mutual  influence 
will  be  greatest.  The  cultivation  of  research  serves  the 
same  end  by  providing  means  of  assembling  the  ques- 
tions and  undetermined  points  of  engineering  science 
and  bringing  to  bear  upon  them  the  many  scattered 
investigative  powers  existing  within  the  organization. 
The  certain  result  will  be  an  increased  efficiency  of 
society  work,  through  the  sy.stematization  and  concen- 
tration of  vital  agencies  which  have  been  unco-ordinated 
until  now.  Thus  the  society's  intellectual  and  technical 
resources  are  integrated  and  made  of  greater  service  to 
the  profession  and  to  the  world. 

These  developments  within  the  society  are  unmistak- 
ably bound  up  with  the  new  spirit  obsei-vable  at  last 
week's  meeting.  But  it  is  neither  necessary  nor  profit- 
able to  speculate  whether  they  are  the  result  of  the  new 
spirit  01-  its  source.  The  important  thing  to  note  is 
that  all  that  is  being  done  works  to  strengthen  the  bond 
between  member  and  .society,  the  bond  of  purposeful 
technical  work. 

Only  a  modest  beginning  has  been  made  so  far  in  the 
new  activities,  let  it  l)e  remembered.  Even  in  the.se 
beginnings,  however,  it  is  evitlent  that  they  are  con- 
nected with  the  life  nei've  of  the  society's  existence. 
They  have  meaning  and  importance  then  for  the  whole 
profession,  and  give  a  solid  basis  for  the  most  hopeful 
expectations  concerning  the  fuller  development  of  our 
civil  engineering  art. 
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Design  of  400-Ft.  Concrete  Arch  of  the 
Cappelen  Memorial  Bridge 

Largest  Concrete  Arch  Ever  Built  Will  Be  Completed  This  Year — Span  Required  to  Provide  Navigation 
Waterway  and  Clear  Old  Bridge — Thrust  Partly  Balanced  by  199-Ft.  Side  Spans 


WITH  the  largest  concrete  span  in  the  world,  a  400- 
ft.  arch  containing  2,300  cu.yd.  of  concrete  in  each 
of  its  two  ribs,  the  Mississippi  River  bridge  at  Frank- 
lin Ave.,  Minneapolis,  recently  renamed  the  Cappelen 
Memorial  Bridge  in  honor  of  the  engineer  who  planned 


FIG.  1 — CAPPELEN  BRIDGE  OVER  MISSISSIPPI  RIVER 
Centering  of  40U-tt.  arch   under  downstream  rib 

it  and  began  its  construction,  is  one  of  the  most  impor- 
tant and  interesting  works  of  structural  engineering 
now  in  progress.  Aside  from  its  magnitude,  it  is  re- 
markable for  being  built  by  the  city  as  force-account 
work;  all  Minneapolis  construction  has  been  done  in 
this  way  for  years. 

Though  it  constitutes  a  formidable  engineering  prob- 
lem, the  bridge  is  strikingly  simple  both  in  its  design 
and  in  the  construction  methods  being  applied  to  it. 
Under  N.  W.  Elsberg,  superintendent  of  construction 
for  two  years  and  now  city  engineer,  the  work  has 
progressed  to  completion  of  the  piers  and  ribs,  and  con- 
creting of  the  floor  is  now  in  progress.  The  coming 
season  will  see  the  completion  of  the  structure. 

Preliminary  data,  with  an  outline  sketch,  were  given 
in  these  pages  Feb.  12,  1920,  p.  335.  The  leading  consid- 
erations and  data  of  the  design,  made  available  by  Mr. 
Elsberg  and  K.  Oustad,  bridge  engineer  for  the  city, 
are  given  in  the  present  article. 


Governing  Conditions  at  the  Site — Located  in  the 
southwestern  residential  district  of  Minneapolis,  Frank- 
lin Ave.  crosses  the  Mississippi  as  one  of  the  main 
connecting  links  between  two  well  settled  sections.  The 
old  structure  here  is  a  five-span  steel  bridge  about  thirty 
years  old,  with  a  roadway  only  18  ft.  wide;  its  302-ft. 
main  span  is  of  through  arrangement,  while  the  four 
174-ft.  side  spans  are  deck.  It  has  long  been  inadequate 
and  its  replacement  has  been  contemplated  for  a  number 
of  years.  After  completion  of  the  South  Third  Ave. 
bridge — ten  200-ft.  concrete  arch  spans— seven  years 
ago,  F.  W.  Cappelen,  the  city  engineer,  at  once  put  the 
Franklin  Ave.  crossing  problem  under  study.  The  new 
concrete  arch  bridge  is  the  outcome  of  this  study. 

Permanence  and  monumental  appearance  were  de- 
sired in  the  new  bridge,  the  latter  quality  because  of 
park  and  residential  surroundings  and  the  scenic  value 
of  the  site.  This  pointed  to  a  masonry  or  concrete  arch 
structure.  With  regard  to  navigation  requirements, 
however,  a  span  of  at  least  300  ft.  would  be  necessary. 
Nevertheless,  Mr.  Cappelen  developed  a  project  for  a 
concrete  arch  crossing  to  replace  the  old  bridge,  and  it 
was  subsequently  approved  by  the  city  government  and 
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FIG.   2— FR.\XKLIiX  A\  E.    CONCRETE    .\KCH  BRIDGE— THREE-STORY  CENTERING    FOR    M.A.IN   .^RCH    RI 
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the  necessary  funds  voted  by  the  city  council.     Con- 
struction began  in  the  latter  part  of  1919. 

General  Conditions — Franklin  Ave.  crosses  the  river 
near  the  head  of  the  Mississippi  River  gorge  lying  be- 
tween Minneapolis  and  St.  Paul.  The  river  is  about 
900  ft.  wide  here,  or  about  1,100  ft.  between  the  edges 
of  the  bluffs.  The'  banks  are  about  100  ft.  high,  of 
limestone,  while  the  river  bed  is  in  St.  Peter  sandstone, 
thinly  covered  with  drift  and  alluvium.  Sound  rock 
lies  15  to  30  ft.  below  water.  Thus,  a  good  foundation 
is  available  for  any  type  of  structure.  River  navigation 
is  not  at  present  important,  but  is  expected  to  become 
so  in  future  with  the  aid  of  ponding  by  the  government 
dam  several  miles  downstream,  completed  a  few  years 
ago.  A  wide  channel  with  substantial  clearance  height 
was  therefore  demanded  by  the  War  Department  (mini- 
mum width  300  ft.,  clearance  height  50  ft.). 


as  now  being  can-ied  out,  and  as  shown  in  the  drawing 
and  views  herewith. 

The  detailed  design,  largely  worked  out  by  Mr. 
Oustad,  is  unusually  simple  in  its  architectural  features, 
making  use  of  almost  no  ornament;  for  example,  the 
ends  of  the  spandrel  columns  are  simple  square  faces, 
without  any  molding.  The  result  is  a  demon.stration 
of  what  can  be  achieved  with  plain  details  provided  the 
structural  proportioning  is  good. 

For  simplicity  in  construction,  a  slab-and-floorbeam 
deck  (without  stringers)  was  adopted.  Since  street-car 
loadings  were  to  be  provided  for,  a  reasonable  limitation 
of  slab  thickness  restricted  the  column  spacing  to  about 
15  ft.  longitudinally  of  the  bridge.  The  adopted  spacing 
in  the  main  span  (14  ft.  4!  in.)  was  maintained  also 
in  the  side  spans,  with  suitable  detail  adjustment  of 
span  length. 


FIG.    3— RTB   REINFORCEMENT   AND   COMPLETED   PIER   WITH   RIB   SECTIONS 


It  was  desired  to  interfere  as  little  as  possible  with 
traffic  across  the  old  bridge  during  con.struction,  and  to 
maintain  at  lea.st  a  pedestrian  crossing  throughout  the 
work.  Further,  the  possibility  of  using  the  old  bridge 
for  transportation  of  material  during  construction  was 
an  important  consideration.  It  seemed  necessary,  there- 
fore, to  clear  the  old  structure  by  building  outside  of  it, 
and  to  make  the  main  span  long  enough  to  pass  beyond 
the  old  piers. 

General  De.tifpi — Applying  these  datum  points  to  a 
preliminary  .sketch  layout,  a  central  arch  span  of  about 
400  ft.  resulted.  The  height  of  the  banks  called  for  a 
floor  elevation  .some  10  ft.  higher  than  that  of  the  old 
bridge,  the  latter  being  below  bank  level.  With  a  mod- 
erate grade  up  to  the  center  of  the  new  structure,  then, 
'a  rise  of  about  90  ft.  was  obtainable  in  the  central  span. 

In  order  to  transmit  to  the!  sides  of  the  gorge  the 
larger  part  of  the  thrust  of  this  span,  it  was  desirable 
to  make  the  side  spans  as  long  as  possible.  Keeping 
the  level  of  their  outer  springing  lines  at  the  bottom 
of  the  gorge  limited  their  span  to  about  200  ft.,  however. 
Under  these  conditions  the  thrust  on  the  main  piers 
could  not  be  balanced,  unless  the  side  arches  had  been 
made  of  shallow  rise  by  depressing  the  crown  far  below 
roadway  level,  which  was  not  considered  esthetically 
desirable.  But  a  pleasing  proportioning  of  spans  was 
obtained,  and  Mr.  Cappelen'.?  skill  and  good  taste  in 
design  soon  developed  this  layout  into  the  general  plan 


The  deck  width  was  governed  by  the  width  of  the  ap- 
proach streets  as  defining  the  character  of  present  and 
future  traffic.  The  streets  have  generally  a  40-ft.  road- 
way, and  this  figure  was  adopted  for  the  bridge.  As 
there  are  other  bridges  reasonably  near  by,  the  nearest 
a  mile  downstream  and  three-fourths  of  a  mile  up- 
stream, no  very  intense  concentration  of  traffic  at  this 
crossing  is  looked  for,  and  it  is  believed  that  the  40-ft. 
width  will  always  be  adequate.  The  total  deck  width  of 
60  ft.  obtained!  after  two  8-ft.  sidewalks  were  added 
agreed  well  with  the  structural  requirements  of  the 
arches  as  to  width.  To  clear  the  old  bridge,  the  arch 
ribs  had  to  be  .spaced  25  ft.  apart  in  the  clear;  a  rib 
width  of  12  ft.  was  considered  the  minimum  permissible, 
and  this  brought  the  over-all  width  of  the  arch  struc- 
ture to  49  ft.,  leaving  55  ft.  of  bracketing  for  the  side- 
walk on  either  side. 

Arches — In  laying  down  the  general  design,  Mr.  Cap- 
pelen  had  made  it  an  initial  cor-'ition  that  the  .springing 
line  of  the  arches  should  be  above  high  water.  There 
is  a  possibility  of  5  or  6  ft.  of  flood  rise  above  pool 
level,  and  accordingly  the  pier  belt  course  which  diifincs 
the  elevation  of  spring  was  placed  at  about  this  height 
above  low  water.  The  arches  themselves  are  approxi- 
mately parabolic;  more  exactly,  they  aro  curves  fitted 
(losely  to  the  mean  pressure  line  and  then  faired  out  by 
drawing  three-centered  intrados  and  extrados  curves. 
The  crown  thickne.ss  of  the  400-ft.  arch  is  8  ft.  and  the 
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skewback  thickness  16  ft.  The  corresponding  thick- 
nesses of  the  199-ft.  arches  are  4  ft.  and  8  ft. 

With  these  curves  and  dimensions,  the  arches  do  not 
experience  any  extreme-fiber  tension  under  any  condi- 
tions. The  reinforcing  steel  could  not  be  proportioned 
for  definite  stresses,  therefore,  but  it  was  designed  by 
judgment,  to  give  a  good  interbonding  of  all  parts  of  the 
rib.  It  represents  about  0.8  per  cent  of  the  rib  section. 
(See  the  pressure  lines  under  half-live  load,  Fig.  6.) 

Structural-steel  reinforcement  was  adopted,  for  the 
sake  of  simplicity  in  erection  and  certainty  of  true  posi- 
tioning. Each  rib  contains  five  longitudinal  frames  or 
trusses,  tied  together  by  frequent  cross-frames.     The 


zontal,  and  no  artificial  keying  or  doweling  was  thought 
necessary  to  supplement  the  natural  roughness  of  the 
rock  surface  obtained. 

On  account  of  the  inclination  of  the  thrust,  the  pier 
had  to  be  made,  unsymmetrical  in  order  to  keep  the 
resultant  near  the  center  of  the  foundation.  The  re- 
sulting pier  design  is  quite  unusual.  There  is  bottom 
reinforcement  to  take  care  of  footing  tension,  and 
skin  reinforcement  all  around  for  protection  against 
shrinkage  effects.  The  footing  pressure  is  about  44 
tons  per  sq.ft. 

Construction  conditions  made  it  necessary  to  concrete 
the  base  course  in  separate  sections.     Care  was  taken 


PIG.    4— THREE    SPANS    CROSS    THE    86S-FT.    WIDTH    BETWEEN    THE    MISSISSIPPI   GORGE   BLUFFS 
The   old  steel  bridge,  shown  in  the   insert  view,   was  narrow  ture  alongside  and  at  the  same  time  keeping  the  old  cross- 

ing in  partial  service. 


iiough  to  permit  of  building  the  ribs  of  the  new  arch  struc- 


chord  angles  are  6  x  6  x  i  in.  in  the  large  arch  and 
4  X  4  X  a  in.  in  the  small.  The  frames  enter  the  pier 
concrete  only  far  enough  for  bond,  and  do  not  extend 
to  the  base  course  (Fig.  5). 

Piers — It  was  expected  that  a  good  foundation  would 
be  found  about  2.5  ft.  below  pool  level.  In  actual  con- 
struction, the  west  main  pier  was  founded  at  26  ft.  below 
pool  level,  and  the  east  main  pier  at  20  ft.  The  rock 
encountered  is  a  massive  sandstone,  moderately  soft, 
and  somewhat  fissured ;  the  strata  dip  slightly  from  both 
banks  toward  the  middle  of  the  river.  There  being 
a  net  outward  thrust  on  the  main  piers  due  to  the  e.xcess 
thrust  of  the  large  arch,  in  order  to  keep  the  resultant 
pressure  line  as  steep  as  possible  the  pier  was  made  solid 
to  a  level  well  above  the  springing  line ;  thence  upward 
it  carries  two  hollow  shafts  rising  to  I'oadway  level. 
The  thrust  is  transferred  into  the  foundation  rock  chiefly 
by  friction  on  the  base,  though  th'ere  is  also  lateral 
bearing  of  the  concrete'  against  the  rock  sides  of  the 
foundation  excavation,  which  was  cut  2  to  3  ft.  into  the 
rock  to  get  good  bearing  material.     The  base  is  hori- 


to  key  and  dowel  the  sections  together,  and  a  second 
base  course  extending  over  the  whole  foundation  area 
was  concreted  on  top  of  the  l<)wer  or  seal  course, 
for  further  integi-ation  of  the  pier  concrete. 

The  end  piers  are  simple,  bearing  on  the  rock  prac- 
tically at  the  springing-line  level. 

Deck  Design — Originally  it  was  planned  to  place  pre- 
cast floor-beams  in  notches  formed  in  the  tops  of  the 
spandrel  columns.  Most  of  them  are  being  cast  in  place, 
however,  while  for  convenience  some  are  being  precast. 

These  beams,  having  a  net  span  of  25  ft.  and  carrjing 
a  floor  area  of  nearly  360  sq.ft.,  are  24  x  54  in.  in  sec- 
tion. The  slab,  cast  over  them  as  a  separate  operation, 
is  12  in.  thick  over  the  roadway  and  9  in.  over  the  side- 
walks and  will  cany  a  pavement  of  wood  block  on  sand 
or  sand-cement  fill  on  the  roadway,  and  a  sidewalk 
pavement  of  24-in.  square  concrete  tile  on  cinder  filling. 

In  the  original  design  a  rather  elaborate  baluster 
handrail  was  planned.  Precast  handrail  of  this  type 
that  was  placed  on  the  South  Third  Ave.  bridge  has  not 
proved  wholly  satisfactory,  however,  and  it  is  thought 


January  25,  1923 


ENGINEERING     NEWS-RECORD 


151 


preferable  to  cast  the  rail  in  place.  A  much  plainer 
rail,  moreover,  is  considered  quite  as  satisfactory  in 
appearance  as  one  containing  ornate  spindles. 

Floor  expansion  is  pi'ovided  in  general  at  alternate 
floorbeams,  or  about  29  ft.  apart.  The  expansion  end 
of  the  slab  is  here  supported  on  a  brass  plate  laid  on 
half  of  the  floorbeam.  The  curb  is  cast  in  place,  sepa- 
rate from  the  floor  slab.  The  sidewalk  coping  or  fascia 
course,  which  also  forms  the  face  of  the  balustrade,  is 
similarly  cast  in  place. 

Loa-dbig  and  Stress  Analysis — A  highway  loading  of 
maximum  type  was  assumed  in  proportioning  the  struc- 
ture. The  arches  were  analyzed  by  the  elastic  theory  as 
fixed-end  arches,  the  radial  springing-line  joints  being 
considered  fixed.  Partial  loading  and  temperature  ef- 
fects were  considered. 

For  the  two  street-car  tracks,  40-ton  four-axle  cars 
were  assumed,  using  the  axle  loads  dii-ect  for  the  floor 
slab  and  beams,  and  an  equivalent  uniform  load  of 
1,200  lb.  per  lineal  foot  of  track  for  the  main  arches. 
In  designing  the  floorbeams,  one  axle  on  each  track  was 
placed  directly  over  the  floorbeam.  For  designing  the 
slab  (spanning  from  floorbeam  to  floorbeam),  a  four- 
wheel  truck  was  placed  in  maximum  moment  position 
(center  of  span  at  one-quarter  wheel  base).  The  load 
of  one  track  was  assumed  to  be  borne  by  an  8-ft.  width 
of  slab,  this  being  the  width  under  a  6-ft.  tie  plus  1  ft. 
on  either  side.  As  the  ties  will  be  bedded  in  cinder  con- 
crete, an  effective  distribution  of  the  rail  loads  along 
their  length  is  expected  to  be  obtained. 

For  thtt  roadway  and  sidewalks,  a  load  of  100  lb.  per 
square  foot  for  slab  and  beams  was  assumed  outside  the 
car  tracks,  and  for  the  arch  ribs  a  load  of  80  lb.     The 
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width  preemptrd  by  the  street-car  loading  was  taken  a.'' 
/»0  ft.,  leaving  a  10-ft.  roadway-loading  strip  on  either 
side.  No  impact  was  added  to  the  roadway  loading,  but 
25  per  cent  impact  was  added  to  the  car  weight  in  de- 
signing the  slab  and  beams.  The  compression  in  the 
400-ft.  span  is  563  lb.  per  sq.in.  at  the  crown  and  408  lb. 


Side  Span,  Ijoft  Hotf  Loodvl 


PIG.    6— PRESSURE    LINES    FOR    LEFT-HALF   LOADING 

at  the  spring  line;  a  temperature  rise  of  40  deg.  would 
add  16  lb.  per  sq.in.,  making  the  maximum  compres- 
sion 579  lb. 

The  arch  stresses  nowhere  exceed  600  lb.  per  square 
inch  (compression).  The  slab  and  beams  were  designed 
in  accord  with  the  recommendations  of  the  Joint  Com- 
mittee on  Reinforced  Concrete  (650  lb.  compression  in 
the  concrete,  16,000  lb.  tension  in  the  steel,  and  straight- 
line  stress  variation). 

Construction — Construction  was  carried  out  with  an 
interesting  type  of  centering  for  the  large  arch,  as 
indicated  in  Fig.  2,  arranged  for  successive  concreting 
of  the  two  ribs.  Workmanship  of  high  quality  was 
obtained,  and  the  work  progressed  smoothly  according 
to  the  schedule  laid  down  in  advance,  except  for  the 
delay  caused  by  a  fire  in  the  east  portion  of  the  main 
span  falsework  last  winter,  as  noted  in  Engineering 
News-Record  Feb.  9,  1922,  p.  257.  In  spite  of  this  the 
downstream  (south)  rib  of  the  main  arch  was  concreted 
in  the  last  week  of  April  and  the  other  rib  by  fall. 
The  sidewalk  slabs  were  placed  before  the  old  spans 
were  removed;  the  roadway  floorbeams  and  floor  are 
now  being  constructed  after  removal  of  the  interfering 
parts  of  the  old  bridge. 

The  ribs  of  the  400-ft.  arch  settled  about  3  in.  while 
they  were  being  concreted,  due  to  compression  of  the 
centering.  When  the  centers  were  struck,  about  6 
weeks  later,  very  little  further  settlement  took  place. 

After  the  general  design  of  the  bridge  was  worked 
out  by  the  late  F.  W.  Cappelen,  city  engineer,  the  details 
were  designed  by  K.  Oustad,  city  bridge  engineer.  Until 
Mr.  Cappelen's  death  the  construction  work  was  in 
charge  of  N.  W.  Elsberg.  Since  the  latter  became  city 
engineer,  F.  T.  Paul  has  been  in  charge  of  construction. 
.1.  E.  Lundstrom  is  general  foreman  and  Wm.  McCauIley 
master  mechanic. 

Costs  of  materials  and  labor  have  ri.sen  since  the  work 
was  begun,  but  it  is  expected  that  the  original  estimate 
of  $900,000  for  the  total  cost  will  not  be  exceeded.  At  the 
beginning  common  labor  and  skilled  labor  were  paid  60c 
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and  80c.  per  hour  respectively,  while  at  present  62  Jc.  and 
$1  are  being  paid.  The  total  concrete  in  the  bridge  is 
.30,000  cu.yd.,  of  which  the  two  main  piers  consumed 
.5,750  and  7,250  cu.yd.,  the  ribs  of  the  400-ft.  arch  4,100 
cu.yd.,  and  the  ribs  of  the  two  199-ft.  arches  2,900  cu.yd. 
The  side  piers,  abutments  and  55-ft.  arches  contain 
4,900  cu.yd.  and  the  floor  slab  2,100  cu.yd.  The  i-emain- 
ing  3,000  yd.  are  consumed  in  the  columns,  floorbeams, 
sidewalk  brackets  and  coping. 


Imhoff  Tanks  and  Sprinkling  Filters 
for  Champaign  and  Urbana 

CHOICE  of  Imhoff  tanks  and  sprinkling  filters  for 
the  ti'eatment  of  the  sewage  of  Champaign  and 
Urbana,  111.,  instead  of  by  the  activated-sludge  process, 
was  determined  largely  by  the  smaller  cost  of  the 
foi-mer  method.  Estimates  for  each  plan  were  made  up 
on  the  basis  of  (1)  electric  power,  purchased,  and  (2) 
oil   engines,   installed   by  the  city.     Using  purchased 
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FACTORS  AFFECTING  AERATION  PERIODS  OF  PROPOSED 
CHAMPAIGN-URBANA  SEWAGE-A\ORK,S 

Based  on  estimated  quantities  in  102.^.  witli  reduction  in 
air  requirements  in  spring  due  to  sewage  dilution  at  that 
time.  Higli  nitrates  also  reduce  air  required  in  accordance 
with  experiments  of  Dr.  Edward  Bartow. 

power,  tanks  and  filters  were  estimated  to  cost  $400,000, 
with  an  annual  operation  cost  of  $16,800,  making  a 
total  annual  charge  of  $46,800.  With  oil-engine  power, 
the  first  cost  would  be  $410,000,  the  annual  operation 
cost  $14,200,  and  the  total  annual  charge  $44,950.  For 
the  activated-sludge  plant,  purchased  power  would  re- 
quire an  outlay  of  $300,000,  a  yearly  operating  cost 
of  $44,000  and  a  total  charge  of  $65,'500.  If  oil-engine 
power  were  used  the  first  cost  of  an  activated-sludge 
plant  would  be  $345,000,  the  operating  expense  $33,800 
and  the  total  annual  chargs  $89,600.    It  was  these  figures 


that  led  Pearse,  Greeley  &  Hansen,  consulting  engi- 
neers, to  decide  on  tanks  and  filters  rather  than  activa- 
tion, since  either  method  would  be  satisfactory.  The 
electrical  power  was  figured  to  cost  an  average  of  2.9c. 
per  kw.-hr.  Few,  if  any,  activated-sludge  plants  in  this 
country,  the  engineers  mentioned  state,  have  been  built 
where  the  cost  was  more  than   Ic.  per  kilowatt-hour. 

In  the  accompanying  chart  are  shown  factors  affect- 
ing aeration  estimated  for  the  1925  capacity  of  2.5 
m.g.d.  and  it  was  on  the  required  air  per  gallon  that 
the  final  figures  given  above  were   based. 

The  sewage-works  will  be  built  by  the  Urbana  and 
Champaign  Sanitary  District  and  paid  for  by  a 
$500,000  bond  issue.  In  the  election  campaign  for  these 
bonds  well  prepared  booklets  were  distributed  to  help 
win  the  support  of  citizens  and  taxpayers. 


Lighting  Highways  and  Motor  Vehicles 

Bv  David  Beecroft 

Vice-President,  Northi  Atlantic  Division,  National  Highway 
Traffic  Association 

"Extract  from  a  papf^r  presented  at  joint  vieeting  of  the 
North  Criitrnl  Division  of  the  National  Highway  Traffic 
Association  and  the  Michigan  State  Good  Roads  Associatioiu 

CONNECTICUT  has  gone  further  than  any  other  state 
in  a  study  of  accidents  and  for  two  years  has  investi- 
gated  every  accident  occurring  on  the  highways  of  the  state 
and  has  classified  these  accidents  showing  the  number  for 
which  the  blame  is  due  to  motor  cars,  motor  cycles,  trolley 
cars,  horse  vehicles,  railroads,  pedestrians,  etc.  This 
analysis  for  1921  shows  that  approximately  91  per  cent 
of  all  accidents  on  the  highways  can  be  eliminated  by  high- 
way improvements,  better  highway  lighting,  improved  sig- 
nals, better  lighting  of  motor  vehicles,  improved  regulation 
of  all  vehicles  and  general  education  of  those  using  the 
highway.  The  Commission  of  Motor  Vehicles  believes  that 
only  7  per  cent  of  all  highway  accidents  cannot  be  avoided. 

After  reading  the  opinions  of  motor  vehicle  commission- 
ers, in  half  a  dozen  states,  that  now  have  heavy  motor 
truck  travel,  only  one  conclusion  can  be  reached,  viz: 
that  perhaps  with  the  single  exception  of  Connecticut  no 
adequate  analysis  of  accidents  has  been  made  to  establish 
any  relationship  between  lighting  of  vehicles  and  the  acci- 
dents. Perhaps  up  to  the  present  we  represent  the  con- 
sensus of  opinion  by  stating  that  motor  cars  are  too  often 
overlighted  and  motor  trucks  generally  underlighted. 

Let  us  now  briefly  consider  the  highways  on  which  these 
vehicles  operate  day  and  night.  A  few  stretches  of  high- 
way are  being  lighted  with  experimental  systems,  that  give 
promise  of  excellent  results  and  our  state  departments 
must  keep  this  subject  in  mind  as  a  part  of  the  problem 
of  making  highways  safe  and  the  task  of  highway  regulation. 

The  las'  year  has  witnessed  rapid  development  in  the  use 
of  signal  lights  at  street  intersections  in  suburban  areas. 
No  uniformity  exists  in  the  color  or  location  of  these  lights. 
In  one  city  of  40,000  population  in  the  zone  of  Greater  New 
York  city  there  are  three  different  colored  lights  on  a 
leading  highway  in  the  distance  of  two  miles.  All  three 
are  blinking  types  of  intermittent  lights,  one  showing  a 
green  light  in  both  directions;  another ^a  green  in  one  direc- 
tion and  white  in  another;  and  another  red  in  one  direction 
and  green  in  another. 

There  is  no  field  for  intermittent  lights  of  this  character 
on  the  highway  because  of  the  lax  they  impose  on  the  mental 
energy  of  the  driver.      A.  steady  green  light  is  preferable. 

In  a  night  trip  of  20  miles  north  from  New  York  City, 
and  in  other  directions  as  well,  the  driver  is  confronted 
with  a  veritable  chaos  of  lighting  schemes,  each  of  which 
demands  a  mental  problem  at  a  time  when  the  driver  is 
approaching  a  danger  zone  and  when  most  of  his  mental 
alertness  is  needed  in  watching  other  users  of  the  highway 
and  controlling  his  vehicle.  All  highway  signal  lights  of 
this  character  should  be  standardized  not  only  as  to  color, 
but  as  to  height  and  location. 
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Studied  Economy  Is  Trend  in  Modern  Road  Work 

Highway  Planning,  Design,  Construction,  Maintenance,  Administration  Demand  Strict  Business 
Principles,  As  Shown   by  Abstracts   of  Road  Builders'  Papers,   Read  at  Chicago  Jan.  15-19 


Keep  the  Public  Sold  on  Highways 

By  H.  E.  Hilts 

Acting  Slate   Highway  Engineer  of  Pennsylvania 

A  STUDY  of  the  history  of  transportation  shows  the 
necessity  for  leadership  and  vision.  New  ideas  in  trans- 
port, like  all  other  commodities,  have  to  be  sold.  Our  pres- 
ent day  commercial  transport  is  sold  and  our  interstate 
and  intrastate  carriers  sell  their  particular  facilities  to 
their  clients  both  by  publicity  campaigns  and  by  paid 
agents. 

In  the  field  of  highway  transport,  a  new  mode  of  common 
carriage  has  rapidly  developed.  It  is  still  young  and  is 
still  in  its  pioneer  stage  of  development.  It  is  a  mode 
which,  if  used  and  promoted  conservatively,  will  augment, 
simplify  and  make  more  economical  and  commercially 
more  remunerative  both  ship  and  railway  transport.  If, 
however,  its  powers  are  spent  in  endeavoring  to  usurp 
the  functions  of  the  other  carriers,  it  would  seem  that  our 
new  mode  of  transport  will  be  retarded  in  its  development. 
Education  will  help  to  prevent  this  danger.  In  common 
prudence  state  highway  departments  should  play  their 
part  in  gi\nng  the  public  authoritative  information  on 
highway  transport,  as  it  involves  the  roadbed  and  the 
right-of-way. 

Broadly  speaking,  pay  transport  is  that  of  the  manu- 
facturing and  commercial  interests,  and  these  interests 
have  to  be  sold  (1)  tlie  idea  of  selective  carriage  by  the 
motor  truck  on  our  highways  in  contra-distinction  to  the 
common  carriage  of  the  railroad,  and  (2)  the  use  of  the 
motor  vehicle  for  short-haul  traffic.  In  general,  the  com- 
mercial interests  are  exponents  of  the  value  of  good  roads, 
but  there  has  been  a  marked  laxity  on  the  part  of  the  state 
highway  departments  in  giving  out  information  which  is 
live  information,  and  the  spasmodic  attempts  by  personal 
address  have  not  carried  the  message  of  economical  use 
to  these  people.  The  road  builder,  the  motor  truck  manu- 
facturer, and  the  railroads  have  a  common  interest  in  sell- 
ing the  road  user  reasonable  selective  traffic,  and  the  sale 
of  the  idea  that  a  reasonable  load  should  be  carried  within 
the  legal  limits  of  speed,  and  in  a  vehicle  that  meets  all 
legal   requirements. 

The  largest  class  of  road  user,  the  owner  of  th«  pleasure 
motor  vehicle,  has  as  yet  to  be  sold  the  salient  idea  of  high- 
way financing.  He  does  not  yet  realize  that  roads  cost 
money,  that  definite  road  policies  of  construction,  mainten- 
ance and  administration  are  necessary.  He  does  not  realize 
that  he  has  a  vehicle  that  is  dangerous  to  his  follow  man 
when  improperly  used.  The  courtesy  of  the  open  road  has 
not  as  yet  made  its  appearance.  If  the  road  official  docs 
not  take  in  hand  and  continually  sell  and  resell  the  idea 
of  road  courtesy,  he  is  leaving  one  of  his  greatest  assets 
dormant. 

The  obligation  of  the  state  highway  department  is  not 
fulfilled  merely  by  selling  ideas,  for  before  it  can  sell  any- 
thing, it.  like  any  other  business  enterprise,  has  to  have  the 
healthy  respect  of  the  general  public  for  its  purposes,  its 
judgment  and  its  work.  If  the  people  are  led  to  believe 
that  its  purposes  are  political,  that  its  judgment  is  biased 
pnd  its  work  is  poorly  handled  and  wastefully  done,  it  can't 
sell  ideas.  Therefore,  when  the  general  policy  of  a  live  de- 
partment is  decided  upon,  after  definite  and  long  continued 
conferences  with  the  people  and  with  the  interdepartmental 
divisionsv,  let  the  people  know — don't  hide  it.  Expenditures 
are  large,  tens  of  millions  of  dollars  yearly  in  many  states, 
and  the  making  available  of  funds  in  future  years  will  be 
one  of  the  jealous  prerogatives  of  future  legislatures.  .St«tc 
programs  always  will  depend  upon  the  legislatures  as  rep- 


resenting the  will  of  the  people;  therefore,  public  opinion 
should  be  courted. 

Probably  one  of  the  most  important  policies,  and  one  on 
which  the  public  must  be  not  only  sold  by  telling,  but  re- 
peatedly sold  by  retelling,  is  that  of  correlating  construction 
with  maintenance.  A  workable  theory  is  that  maintenance 
means  not  only  the  maintenance  in  the  densely  populated 
states,  of  the  old  roads,  but  also  the  improvement  by  current 
revenues  of  the  rural  roads  which  are  in  a  primary  system, 
and  which  are  not  yet  susceptible  to  the  expenditure  of  bond 
moneys  for  their  improvement. 

When  the  maintained  main  routes  become  increasingly 
burdensome  year  by  year,  not  only  on  account  of  mainte- 
nance or  other  expenditures,  but  also  on  account  of  burden- 
some hindrance  to  economical  vehicle  or  transport  operation, 
then  correlate  these  sections  by  durable  construction.  This 
correlation  means  a  detailed  study  month  by  month,  and 
year  by  year  by  the  maintenance  and  construction  engi- 
neers; it  means  study  not  only  in  the  field,  but  also  in  the 
office  after  yearly  charges  have  been  segregated.  An  an- 
nual program  involving  500  miles  of  resurfacing  year  by 
year;  surface  treatment  of  1,800  miles  a  year,  and  con- 
struction of  durable  types  at  the  rate  of  500  miles  a  year 
must  need  be  correlated,  so  that  economical  expenditures 
may  be  planned  and  made,  and  the  details  of  a  program  of 
this  character  have  to  be  sold  to  the  public  through  the 
press,  and  by  pointed  constructive  talks  and  lectures.  The 
public  must  be  made  to  realize  that  highway  work  is  a 
great  continuing  business,  and  one  which  cannot  be  tam- 
pered with. 

Sales  are  not  all  accomplished  by  cold  type  and  conser- 
vative oratory.  The  most  convincing  public  official  I  have 
ever  met  did  not  look  upon  visitors  at  headquarters  as  pests 
or  ingratiating  individuals  who  called  because  they  wanted 
something.  To  him  they  were  the  individuals  through 
whom  he  could  talk  to  hundreds,  to  him  they  appeared  as 
the  representatives  of  their  districts,  and  he  would  spend 
hours  in  conference,  enlarging  upon  viewpoint  after  view- 
point, and  gradually  drawing  their  interest  closer  and 
closer  until  there  was  mutual  understanding. 

The  total  yearly  volume  of  sales  of  a  state  highway  de- 
partment to  the  people  of  a  state  is  anywhere  from  $12,- 
000,000  to  $45,000,000  per  state,  striking  an  average  of  say 
.$20,000,000.  Can  we  gather  any  light  by  comparing  this 
average  department  with  an  efficient  corporation  doing  this 
gross  business  a  year?  Does  the  corporation  spend  money 
to  make  sales,  does  it  spend  money  to  create  desire  for 
goods,  does  it  spend  a  conservative  sum  for  research  and  for 
increasing  the  efficiency  of  both  the  employee  and  the  plant, 
and  when  all  is  said  and  done  are  these  sums  conservative 
with  the  ends  achieved?  You  will  say  yes.  Analyze  the 
county  or  state  highway  department.  Does  it  usually  make 
any  effort  not  to  spend  money  for  publicity  purposes,  but 
to  create  desire  for  roads  through  channels  that  are  opened 
freely  to  them,  does  it  allow  in  its  budget  anything  for  re- 
search or  refined  design  practice,  or  does  it  organize  for 
efficient  publicity  work?  Most  of  us  will  admit  broadly — no. 
Still  when  the  public  asks  as  to  taxes,  indifferent  service, 
poor  maintenance,  misinformation,  inferior  detours,  un- 
answered construction  complaints,  and  all  the  other  miscel- 
laneous complaints  that  buzz  throughout  the  year,  we  find 
that  they  all  can  be  summarized  to  come  under  the  broad  gen- 
eral publicity  outline.  The  only  conclusion  that  can  be  drawn 
is  that  we  haven't  still  perceived  the  business  man's  view- 
point. 

Enthusiasm  must  be  created  for  our  work,  our  job  and  the 
things  yet  to  be  accomplished,  because  in  the  end  it  is  the 
spark  of  enthusiasm  that  scllg  or  builds  or  creates  great 
cnterpriaea. 
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Designed  Sub  grade 
By  C.  M.  Upham 

state  Highway  Engineer,  Raleigh.  N.  C. 

THESE  facts  in  connection  with  subgrade  design  may  be 
conclusively  stated: 

1.  The  bearing  power  of  nearly  all  soils  is  increased  when 
the  moisture  content  is  decreased. 

2.  The  bearing  power  is  affected  more  by  moisture  in  some 
soils  than  in  others. 

Therefore,  the  first  two  principles  in  the  design  of  sub- 
grades  are  the  regulation  or  exclusion  of  water  and  the 
selection  of  a  subgrade  soil  or  material  that  has  the  highest 
bearing  power  and  is  least  affected  by  moisture. 

In  selecting  soil  for  subgrades,  it  is  desirable  to  select 
a  material  that  will  have  a  high  bearing  value,  even  though 
it  has  become  saturated  with  water.  Generally  speaking, 
the  coarser  the  material  up  to  a  certain  practical  size  for 
working,  the  less  the  capillary  saturation  and  the  greater 
the  bearing  power.  Experiments  have  shown  that  a  layer 
of  coarse  material  such  as  sand  or  gravel,  when  placed  over 
clay,  retards  the  capillary  water  from  rising  to  the  top  of 
the  subgrade,  or  in  the  case  of  soil  roads,  to  the  top  of  the 
surface;  from  which  it  may  be  seen  that  the  value  of  the 
design  of  the  subgrade  not  only  depends  on  the  regulation 
of  moisture  but  on  the  selection  of  the  subgrade  material 
as  well. 

Any  system  of  drainage  that  will  prevent  water  from 
finding  its  way  to  the  subgrade  will  suffice  or  serve  as  a 
means  of  freeing  the  subgrade  of  the  water  that  does  by 
chance  find  its  way  there.  Generally  the  solution  is  found 
in  the  selection  of  subgrade  material  and  a  combination  of 
ditches  and  underdrains.  Care  should  be  taken  that  the 
ditches  are  only  of  a  sufficient  depth  to  lower  the  water 
table  and  are  located  far  enough  from  the  traveled  way  to 
interpose  no  hazard  to  traffic. 

If  side  or  longitudinal  ditches  are  designed  properly  it 
seldom  happens  that  longitudinal  pipe  underdrains  are  nec- 
essary, for  the  open  side  ditch  will  perform  all  the  drainage 
functions  of  such  drains. 

Assuming  that  surface  water  may  be  cared  for  by  ditches. 
and  that  water  in  the  subgrade  from  springs  and  other 
sources  may  be  relieved  by  underdrains  and  ditches,  the 
problem  of  caring  for  capillary  water  still  remains.  The 
most  satisfactory  way  to  cut  off  capillary  water  is  to  intro- 
duce a  layer  of  material  of  low  capillary  value,  or,  in  other 
words,  a  material  through  which  the  passage  of  the  capil- 
lary water  will  be  retarded.  This  often  can  be  accomplished 
by  selecting  in  the  grading  of  the  road,  material  of  low 
capillarity  and  using  it  for  a  subgrade  on  which  will  rest 
the  hard  surface,  or  in  the  case  of  soil  roads,  for  that 
portion  used  by  traffic.  It  often  happens  that  it  is  more 
economical  to  borrow  material,  the  bearing  value  of  which 
is  least  affected  by  water,  for  the  subgrade,  and  it  some- 
times may  be  desirable  to  waste  materials  from  cuts,  and 
borrow  satisfactory  material  for  the  fills.  Too  much  stress 
has  been  laid  on  the  balancing  of  quantities  and  too  little 
stress  has  been  laid  on  the  selecting  of  material  entering 
the  subgrade. 


Immediate  Tasks  of  Highway  Research 

By  W.  K.  Hatt 

Director,  Advisory  Board  on  Highway  Research. 
National  Research  Council 

TO  expedite  the  collection  of  authentic  data  on  the  basis 
of  which  highways  may  be  wisely  selected  to  meet  the 
economic  needs  of  the  region,  properly  built  to  conform  to 
the  economics  of  the  situation,  and  operated  in  the  interest 
of  the  public,  the  immediate  necessities  are: 

1.  Many  problems  in  highway  engineering  are  accom- 
panied by  corollary  problems  in  economics  of  highway  trans- 
port. What  sum  may  profitably  be  spent  in  capital  costs 
of  construction  to  reduce  a  grade  ?  The  answer  must  depend 
on,  volume  of  traffic  and  on  operating  costs  of  road  and 
vehicle.     Again,  decisions  upon  changing  second-class  into 


paved  roads  involve  cost  of  road  maintenance,  tires,  gasoline, 
and  repairs  and  depreciation  to  vehicle,  etc.  Reliable  data 
appear  to  be  largely  wanting.  Research  activities  should  be 
pushed. 

2.  The  study  of  methods  of  financing  road  construction, 
and  the  distribution  of  the  expense  between  those  benefited, 
await  fact-finding  surveys.  The  study  itself  needs  the 
services  of  trained  economists.  The  source  from  which  the 
tax  dollar  comes,  and  its  distribution  among  roads,  educa- 
tion, charities,  etc.,  should  be  determined. 

3.  Studies  of  the  effect  of  highway  improvements  on  land 
values  are  needed;  and  also  of  the  effect  of  highway  im- 
provements upon  industry  and  the  development  of  typical 
regions,  such  as  truck  farming  or  resort  areas.  The  result 
of  such  studies  will  be  a  guide  for  similar  areas  under 
development. 

4.  The  laws  governing  the  growth  and  dispersion  of 
traffic,  and  the  mechanics  and  psychology  of  safely  handling 
such  traffic  in  congested  areas,  need  study  by  research 
methods. 

5.  The  purpose  and  methods  of,  and  the  instrumental 
equipment  for,  basic  traffic  surveys  upon  which  state  con- 
struction and  maintenance  funds  may  be  allocated  are  live 
issues.  A  simple  instrument  for  automatically  counting 
and  weighing  traffic  is  now  under  development  in  the  Bureau 
of  Public  Roads. 

6.  The  large  volume  of  valuable  data,  accumulated  at 
the  cost  of  hundreds  of  thousands  of  dollars,  through  studies 
of  soil  properties,  effect  of  loads  and  strength  of  slab — 
data  that  underlie  the  as  yet  undisclosed  principles  of  the 
mechanics  of  slab  design — should  be  brought  together  and 
analyzed  to  uncover  the  principles  of  action.  The  instru- 
mental equipment  and  technique  in  this  field  represent  a 
remarkable  advance  in  the  science  of  measurement.  With 
the  mechanical  principles  determined,  then  the  engineer 
can  be  given  formulas  for  fitting  the  road  to  the  load. 
If  these  principles  are  still  hidden,  final  co-ordinated  re- 
searches should  be  planned  to  settle  these  questions.  If  it 
is  true,  as  it  seems  to  be,  that  stiff  slabs  on  soft  subgrades 
should  be  thick  at  the  edges  and  thinner  at  the  center,  what 
should  be  the  proper  distribution  of  the  thickness,  and  how 
should  slabs  be  reinforced  to  provide  longitudinal  stiffness? 

7.  The  economies  of  pavement  types  in  specified  situa- 
tions must  be  learned  from  carefully  gathered  data,  so  that 
decisions  may  be  made  less  upon  ex-parte  arguments  and 
more  upon  exact  information. 

8.  The  findings  of  laboratory  tests  upon  materials  of 
construction  should  be  scrutinized  in  the  light  of  experience 
in  operation  to  determine  to  what  extent  these  tests  are 
predictive  of  service  value  in  the  road. 

*     *     * 

Hot-Mix  Asphalt  Sand  Roads 

By  Vernon  M.  Pierce 

District  Engineer.  Bureau  of  Public  Roads 

WHERE  sand  is  the  only  available  local  road  material, 
it  may   be   quite   practicable   economically   to   con- 
struct a  high  class  highway. 

A  considerable  portion  of  the  country  along  the  South 
Atlantic  coast,  for  example,  has  very  little  stone  for  road- 
building,  although  there  is  an  abundance  of  sand.  These 
localities  are  generally  so  situated  that  freight  rates  which 
govern  the  delivery  of  stone  are  prohibitive.  A  solution  of 
the  problem  has  been  secured  by  the  construction  of  a  hot- 
mix  asphalt  sand  road  in  the  vicinity  of  Wilmington,  N.  C. 
First  a  survey  was  made  of  sand  deposits  in  the  vicinity 
of  the  proposed  road  and  a  product  selected  which  most 
closely  approximated  a  sheet  asphalt  sand  grading.  A  port- 
able asphalt  plant  was  then  erected  at  the  deposit  for  pre- 
paring the  mix.  The  roadway  was  grraded  in  the  usual  man- 
ner. Cypress  stringers,  2x8  in.,  were  firmly  staked  along 
the  sides  as  forms  and  were  left  in  place  to  protect  the  edge 
of  the  road  under  traffic  and  to  keep  the  foundation  con- 
fined. The  subgrade  was  thoroughly  compacted  and  upon 
it  was  then  placed  a  foundation  course  3  in.  thick  after 
compaction  of  a  mixture  of  sand  with  about  7.5  per  cent  of 
asphalt  cement  of  approximately  45  penetration.    Upon  this 
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base  a  surface  or  wearing  course  having  a  compacted  thick- 
ness of  IJ  in.  was  then  laid,  which  course  was  composed 
of  sand,  mineral  filler  and  asphalt  cement  in  such  propor- 
tions as  to  approximate  a  standard  sheet  asphalt  surface 
mixture.  In  this  vicinity  and  under  favorable  conditions 
such  a  road  can  be  constructed  at  less  than  $1.25  per  square 
yard  and  answers  the  problem  of  a  low  cost  road  in  an  un- 
developed section  where  hard  surfaced  roads  are  necessary 
for  the  development  of  the  country. 

Deposits  of  marl  are  of  frequent  occurrence  along  the 
South  Atlantic  coast  and  this  material  when  locally  avail- 
able makes  a  most  excellent  foundation  for  a  hard  surface 
wearing  course.  Within  a  few  miles  of  the  road  referred 
to  above  in  North  Carolina  a  1-in.  wearing  course  of  the 
sheet  asphalt  surface  mixture  has  been  placed  on  an  8-in. 
compacted  marl  base  at  a  low  cost  and  promises  to  be  very 
satisfactory  to  meet  all  needs  for  years  to  come. 


Progressive  Construction — Iowa  Practice 

By  C.  C.  Coykendall 

Assistant  Chief  Engineer,  Iowa  State  Highway  Commission 

THE  State  Highway  Commission,  created  in  1904,  was 
vested  with  only  advisory  powers.  Counties  commenced 
building  bridges  and  culverts  of  permanent  construction  and 
cutting  down  hills  and  filling  hollows  adjacent  thereto. 
Toward  the  close  of  this  period  (1904-1912)  the  use  of  large 
blade  graders  drawn  by  gasoline  tractors  became  quite  gen- 
eral, resulting  in  the  building  of  a  considerable  mileage  of 
dirt  roads  to  a  natural  grade,  and  to  sections  closely 
approaching  present  day  standards. 

In  1913,  radical  highway  legislation  reorganized  the  State 
Highway  Commission,  clothing  it  with  drastic  supervisory 
powers,  and  providing  adequate  funds  for  its  support.  The 
state  continued  its  policy  of  non-participation  in  the  cost 
of  road  building,  but  required  all  highway  construction  work, 
both  road  and  bridge,  to  be  done  in  accordance  with  plans 
and  specifications  either  prepared  by  or  approved  by  the 
State  Highway  Commission. 

Under  this  scheme  of  operation,  by  the  end  of  1916 
approximately  1,600  miles  had  been  built  to  established  grade 
in  accordance  with  approved  plans;  approximately  25,000 
bridges  and  culverts  had  been  constructed  of  so-called  per- 
manent construction;  practically  the  entire  mileage  of  the 
county  road  system — some  15,000  miles  in  all — had  been  con- 
•tructed  to  natural  grade  and  standard  section  and  was 
being  rather  systematically  maintained. 

Federal  participation  in  highway  building  necessitated 
further  changes  in  1917  and  1919  in  Iowa's  highway  laws. 
A  limited  trunk  line  system  of  approximately  6,600  miles 
was  designated  as  the  primary  road  system,  upon  which  all 
federal  aid  allotted  to  the  state,  and  all  revenues  derived 
from  licensing  motor  vehicles,  must  be  expended.  The 
remaining  mileage  of  highways  was  classified  as  secondary 
roads,  approximately  11,000  miles  of  which  constitute  the 
county  road  system,  and  the  remaining  87,000  miles  still 
being  under  the  supervision  of  the  township  officials. 

Under  this  revised  legislation  the  improvements  under- 
taken on  the  primary  road  system  consist  largely  of  com- 
pleting the  construction  of  roads  to  established  grade, 
providing  the  necessary  drainage  and  drainage  structures, 
,and  when  this  has  been  completed,  surfacing  with  gravel  or 
«and-clay  construction. 

On  Dec.  1,  1922,  of  the  3,653.5  miles  of  the  primary  road 
system  that  had  been  constructed  to  established  grade  and 
the  neces.sary  drainage  and  drainage  structures  provided, 
334.4  miles  had  been  paved  and  1,5.58  miles  had  been  gravel 
surfaced,  leaving  1,761.1  miles  without  surfacing  of  any 
kind.  A  large  percentage  of  the  mileage  that  has  been 
gravel  surfaced  will  need  to  be  paved  some  time  within 
the  next  decade  if  traffic  is  to  be  adequately  served.  In  the 
meantime,  however,  traffic  on  these  1,558  miles  of  gravel 
surfaced  highways  is  getting  rea.sonably  efficient  highway 
service,  whereas  the  same  funds  invested  in  pavement  would 
have  given  traffic  a  high  grade  of  highway  service  on  only 
approximately  150  miles. 


Progressive  Construction — North  Carolina 

By  C.  M.  Upham 

state  Highway  Engineer  of  North  Carolina 

THE  North  Carolina  method  of  progressive  construc- 
tion is  to  grade  the  road,  using  the  same  standards  for 
line  and  grade  that  are  used  in  hard  surface  construction. 
Only  one  standard  of  drainage  structures  is  used  regard- 
less of  whether  the  road  is  merely  graded  or  is  to  be  covered 
with  a  hard  surface.  This  construction  of  graded  road  will 
care  for  the  light  traffic  which  generally  exists  in  all  newly 
developed  localities.  This  graded  road  is  at  all  times  main- 
tained and  when  the  increased  traffic  creates  a  high  cost  of 
maintenance,  then  it  is  indicated  that  it  is  time  to  construct 
the  next  higher  type  of  road  surface.  The  next  step  in  the 
progressive  type  road  is  to  cover  the  graded  road  with  a 
selected  soil  material,  such  as  sand-clay,  topsoil  or  gravel. 
This  material  is  generally  of  higher  bearing  value  than  the 
natural  soil,  and  is  a  material  which  is  less  affected  by 
moisture  and  therefore  more  suitable  for  use  as  a  road 
surface.  This  selected  surface  material  is  maintained  as  a 
subgrade  highway  until  such  time  as  the  maintenance  cost 
becomes  excessive  and  the  increased  ti-affic  indicates  that  a 
hard  surface  roadway  is  necessary. 

The  cost  of  grading  and  the  drainage  structures  gen- 
erally constitutes  about  one-sixth  of  the  ultimate  cost  of  a 
hard  surface  road.  To  add  a  selected  soil  surface  adds 
very  little  difference  to  the  cost  of  this  construction;  con- 
sequently about  six  times  as  much  road,  with  a  selected 
soil  surface,  may  be  constructed  for  the  same  money  as 
though  the  money  was  spent  for  the  ini-iediate  construc- 
tion of  hard  surface  roads.  This  makes  it  possible  for 
transportation  to  be  benefited  to  a  much  greater  extent  and 
the  state  to  develop  at  six  points  rather  than  at  one. 

It  will  be  noted  that  the  construction  of  the  selected  soil 
surface  is  an  addition  to  the  graded  road,  and  no  previous 
step  in  the  grading  or  construction  of  drainage  structures 
has  been  lost  or  thrown  away  in  the  construction  of  this 
selected  soil  surface  road. 

In  the  prorrressive  type  road  all  steps  taken  in  its  con- 
struction include  the  utilization  of  all  previous  construction 
when  transforming  the  road  to  the  next  higher  type,  and 
each  step  may  be  considered  as  a  subgrade  for  the  next 
higher  type  surface.  This  in  itself  justifies  the  expenditure 
of  a  sufficient  amount  of  money  to  select  soils  of  a  char- 
acter which  may,  with  proper  maintenance,  be  used  as  a 
surface  material  until  such  a  time  as  traffic  demands,  or 
the  cost  of  maintenance  makes  it  necessary  to  construct  the 
next  higher  type  of  hard  surface.  By  this  method  of  con- 
struction the  graded  road  or  the  selected  soil  surface  can 
truly  be  called  a  subgrade  highway,  and  is  often  the 
economic  solution  for  road  construction  over  a  large  por- 
tion of  a  state  system. 

The  ultimate  step  in  progressive  type  construction  is  the 
addition  of  the  hard  surface.  After  the  maintenance  on 
the  selected  soil  surface  becomes  excessive  or  when  the 
country  and  traffic  develop  to  the  extent  that  a  hard  sur- 
face road  is  necessary,  the  next  step  is  to  construct  the 
hard  surface  pavement  directly  on  the  selected  soil  sur- 
face. This  method  of  progressive  construction  utilizes  ad- 
vantageously the  selected  soil  surface  as  a  stabilized  sub- 
grade  for  the  hard  surface  pavement,  and  on  account  of  the 
complete  settlement,  and  on  account  of  the  character  of  the 
selected  soil  surface,  the  subgrade  is  stabilized  sufficiently 
to  aid  the  hard  surface  in  carrying  the  loads. 

Therefore  it  may  be  seen  that  with  the  construction  of 
the  progressive  type  road,  light  traffic  or  a  small  tonnage  is 
cared  for  by  a  graded  road  of  comparatively  low  cost.  As 
the  traffic  demands  and  tonnage  increases,  the  road  is  in- 
creased in  strength,  and  the  increase  of  the  investment  is 
justified.  As  the  traffic  and  tonnage  increase  to  the  maxi- 
mum, a  hard  surface  road  is  constructetl.  The  construc- 
tion of  road.s  on  progressive  principles  means  that  the 
greatest  percentage  of  the  invested  money  is  in  permanent 
construction,  and  justifies  the  expenditure  of  bond  money  in 
any  progressive  type  road. 

North  Carolina  has  constructed  many  progressive  type 
roads.     It  has  already  completed  its  cycle  by  placing  hsid 
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surfaces  on  roads  which  were  previously  graded  and 
stabilized  with  a  selected  soil  material,  although  at  present 
it  has  a  reasonable  mileage  of  graded  roads  in  the  newly 
developed  localities;  it  is  maintaining  as  subgrade  high- 
ways a  large  mileage  of  selected  soil  roads  and  thus  af- 
fording a  means  of  traffic  to  a  great  portion  of  the  state. 
The  completion  of  about  400  miles  of  hard  surface  con- 
struction in  1922,  many  miles  of  which  were  hard  surface 
added  to  progressive  type  roads,  demonstrates  the  com- 
plete and  satisfactory  manner  in  which  the  progressive  type 
road  is  caring  for  the  traffic  in  North  Carolina.  It  shows 
that  this  method  of  road  construction  is  no  longer  in  the 
experimental  stage  but  is  economically  and  practically 
sound. 

*  -!;  * 

Restoring  Macadam  Roads 
By  W.  a.  Van  Duzer 

As.sistant  Maintenance  Engineer. 
Pennsylvania   State  Highway   Department 

BEFORE  the  actual  operation  of  macadam  resurfacing 
is  taken  up  the  depth  of  stone  in  the  existing  roadway 
is  established  by  actual  measurements.  Test  pits  are  ex- 
cavated to  the  bottom  of  the  stone  in  the  center  and  meas- 
urements are  taken  on  each  side  for  a  distance  of  half  the 
width  of  the  road.  These  pits  are  dug  every  25  to  50  ft. 
The  base  is  then  widened  out,  and  in  places  where  sufficient 
foundation  is  not  shown  stone  is  added  to  secure  the  re- 
quired depth.  Then  the  road  is  scarified  lightly  and  re- 
shaped with  a  road  machine.  The  base  is  brought  to  a 
true  cross-section  and  grade  by  the  use  of  a  crown  board 
and  steel  pins  are  driven  every  10  to  20  ft.  depending  upon 
the  profile  and  a  cord  stretched  along  the  edge  and  to  the 
top  of  the  proposed  ballast.  Berms  about  4  ft.  in  width 
and  from  1  in.  to  2  in.  above  the  line  are  then  built  up. 

Waterbou-nd  Resurfacing — More  satisfactory  results  are 
obtained  by  the  use  of  li  to  3  in.  stone  for  waterbound 
macadam  resurfacing.  The  material  is  dumped  upon  the 
sub-grade  and  forked,  thus  eliminating  the  danger  of  the 
segregation  of  the  sizes,  which  is  the  cause  of  a  great  deal 
of  subsequent  patching.  The  stone  is  built  to  a  crown  board 
and  then  thoroughly  locked  with  the  roller  after  which 
the  screenings  are  applied  fanwise  with  a  shovel  and  rolled 
until  the  voids  are  thoroughly  filled.  The  water  is  then 
applied  and  the  road  rolled  until  the  mortar  is  flushed  or 
puddled  and  the  road  is  then  allowed  to  set  before  surface 
treatment. 

The  maintenance  of  the  road  during  the  time  that  it  is 
setting  consists  principally  of  sweeping,  either  by  care- 
takers or  lightly  by  mechanical  broohis  or  horse-drawn 
sweepers.  The  sweeping  is  done  first  to  remove  the  caked 
or  matted  screenings  from  the  edges,  which  must  be  done 
in  order  that  proper  penetration  of  the  surface  treatment 
material  may  be  obtained,  and  second  to  replace  these 
screenings  in  the  center  of  the  highway  from  which  they 
have  been  removed  by  the  action  of  traffic. 

Surface  treatvient — Previous  to  the  first  application  of 
the  bituminous  material,  the  screenings  must  be  removed  by 
sweeping  so  that  the  voids  will  show  between  the  ballast 
to  a  depth  of  possibly  J  in.  Material  must  be  applied  in 
two  applications  with  a  pressure  distributor,  the  first  to  be 
approximately  i  gal.  to  a  square  yard  and  the  second  from 
fb  to  \  gal.  In  some  cases  I  gal.  will  penetrate  the  road 
from  ',  to  %  in.,  this  penetration  depending  upon  the  kind 
and  the  cementing  value  of  the  stone. 

The  second  treatment  should  be  a  high  viscosity 
bituminous  material,  the  quantity  just  sufficient  to  properly 
fill  the  voids  and  this  can  only  be  determined  by  experience, 
but  in  most  instances  varies  from  0.25  to  0.3  gal.  per  square 
yard.  Hard  stone  chips,  from  \  in.  to  1  in.  in  size,  dustless 
and  free  from  dirt,  should  be  used  as  a  covering  at  the 
rate  of  from  20  to  30  lb.  per  square  yard,  or  approxima^^ely 
1  cu.ft.  of  stone  chips  to  1  gal.  of  bituminous  material. 
Owing  to  the  large  chips  used  and  to  assist  in  compressing 
them  into  the  bitumen,  the  treatment  should  be  rolled  with 
either  a  5  to  8-ton  tandem  or  a  10-ton  macadam  i-oller,  as 
soon  as  the  chipping  is  completed,  but  if  a  material   that 


does  not  dry  rapidly  is  used,  equally  good  results  can  be 
obtained  if  the  road  is  rolled  from  24  to  36  hours  after  the 
bituminous  application. 

The  third  treatment  may  be  either  a  high  viscosity  coal 
tar,  water  gas  tar,  or  asphalt,  or  as  an  alternative,  a  hot 
material.  We  apply  from  0.15  to  0.25  gal.  per  square  yard 
of  the  hot  material  which  requires  from  30  to  40  lb.  of 
chips.  This  treatment  must  be  watched  carefully  as  the 
road  will  bleed  after  being  thrown  open  to  travel  and,  if  not 
given  proper  care,  will  pick  up  under  tire  wagon  traffic. 
Stone  chips  for  covering  give  the  best  results. 

Bitinmnous  Macadam  Resnrfacmg — After  the  road  has 
been  brought  to  a  true  cross-section,  approximately  3  in. 
of  stone,  varying  in  size  from  IJ  to  2%  in.,  is  spread  to  a 
depth  of  3  in.  This  is  locked  by  rollers  and  then  the 
bituminous  material  is  applied  at  the  rate  of  li  to  2  gal. 
to  the  square  yard,  depending  upon  the  kind  of  material 
used.  Stone  is  uniformly  spread,  varying  in  size  from  §  in., 
which  is  properly  rolled  and  a  seal  coat  of  from  J  to  3  gal. 
per  square  yard  of  bitumen  is  then  applied  and  chips  of 
approximately  i  in.  are  spread  over  the  rurface.  The  road 
is  then  rolled  until  it  is  properly  bonded. 

Vnbownd  Macadam — The  method  usually  employed  in  the 
construction  of  unbound  macadam  is  to  scarify  the  old  road 
surface,  shaping  it  up  with  the  road  machine  and  rolling 
until  a  firm  foundation  has  been  obtained.  Stone,  clear  of 
dust,  varying  in  size  from  i  in.  to  li  in.  is  piled  along  the 
side  of  the  road.  Just  ahead  of  the  distributor,  the  stone 
is  spread  uniformly  to  a  depth  of  approximately  2  in. 
Where  possible,  traffic  is  kept  off^,  or  at  least  confined  to  one 
side.  Then  apply  from  '  to  §  gal.  per  square  yard  of 
bituminous  material  with  the  proper  penetration,  or  a 
larger  amount  where  two  applications  are  made,  which  is 
governed  by  the  depth  of  the  loose  stone  and  is  varied  ac- 
cordingly. The  material  is  allowed  to  dry  for  from  one  to 
three  days  and  is  then  rolled. 


Salvaging  and  Maintaining  Macadam 


I 


By  Alex  W.  Muir 


IN  preparation  of  the  base,  due  to  the  improper  use  of  bitu- 
minous materials  in  surface  treatment,  many  roads  have 
accumulated  a  thick,  unstable  bituminous  mat.  This  mat 
must  in  all  cases  be  entirely  removed  before  laying  the 
new  surface,  or  failure  will  result  due  to  the  pushing  of  the 
old  mat. 

Waterbound  Resurfacing — The  stone  advocated  for  water- 
bound  resurfac-ing  is  as  large  as  or  larger  than  that  which 
for  years  was  used  for  the  base  course  only.  Great  care 
must  be  taken  to  have  the  stone  uniform,  for  pockets  of 
fine  stone  will  ravel  during  the  period  of  curing  and  require 
additional  work  to  rebind,  and  will  even  then  result  in 
blemishes  in  the  surface.  In  estimating  on  the  cost  of  work 
with  this  grading  of  stone  one-half  as  much  screenings  as 
stone  will  be  required.  Too  great  emphasis  cannot  be  placed 
upon  the  necessity  of  using  screenings  which  are  free  from 
strippings  and  other  foreign  matter. 

Surface  Treatment — Emphasis  should  be  laid  upon  the 
necessity  of  thorough  removal  of  screenings  by  sweeping 
prior  to  the  first  application  of  bituminous  material.  Under 
no  conditions  must  the  bituminous  material  be  applied  upon 
a  surface  which  is  damp.  The  temperature  of  the  atmos- 
phere when  the  material  is  applied  has  a  great  eflfect  upon 
the  results.  It  is  possible  to  do  surface  treatment  work 
prior  to  June  1  and  it  is  also  possible  to  do  it  after  Oct.  1. 
If,  however,  the  work  is  confined  to  June.  July,  August,  and 
September,  very  much  better  results  will  be  obtained  and  it 
is  probable  that  still  better  results  would  be  obtained  if  the 
season  could  be  cut  down  even  more.  Atmospheric  temper- 
ature also  is  a  determining  factor  in  the  grade  of  material 
which  can  be  used  on  this  work.  During  the  height  of  the 
.summer  season  excellent  penetration  will  be  obtained  from 
a  material  of  the  consistency  and  general  characteristics 
of  Tarvia  B  and  Ugite  B.  These  materials  are,  however, 
of  too  high  viscosity  to  give  a  nenetration  of  any  account 
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under  ordinary  weather  conditions  after  the  first  of  October; 
it  then  becomes  necessary  to  resort  to  a  material  having  an 
even  lower  viscosity. 

In  Pennsylvania  practice  the  first  application  of  material 
is  approximately  J  gal.  per  square  yard;  the  second  appli- 
cation from  0.2  to  i  gal.  per  square  yard  and  the  third 
treatment  from  0.15  to  0.25  gal.  per  square  yard  in  accord- 
ance with  the  needs  of  the  road.  These  quantities,  it 
will  be  noted,  are  considerably  less  than  is  the  common 
practice  in  surface  treatment  work  and  are,  the  writer 
believes,  one  of  the  secrets  of  the  success  of  surface  treat- 
ment work  in  Pennsylvania. 

In  Pennsylvania  they  do  not  ordinarily  apply  any  cover- 
Hig  to  the  first  treatment.  This  procedure  is  undoubtedly 
desirable  from  the  standpoint  of  the  results  to  be  obtained, 
but  experience  in  New  Jersey  has  been  that  the  travelling 
public  raises  such  strenuous  objection  that  it  is  necessary, 
as  a  matter  of  policy,  to  apply  coverfng  material  which 
should,  however,  be  kept  to  the  minimum.  Mr.  Van  Duzer 
states  that  stone  chips  give  the  best  results.  Experience 
in  New  Jersey  indicates  that  equally  good  results  may  be 
obtained  by  the  use  of  crushed  slag  for  cold  surface  treat- 
ment work.  Great  care  must,  however,  be  taken  to  obtain 
slag  of  a  high  quality.  Our  specifications  for  slag  in  New 
Jersey  briefly  are  as  follows:  "All  slag  must  be  air  cooled, 
have  a  fresh,  clean  surface,  free  from  mud,  dirt,  clay  or 
loam.  It  must  not  be  brittle  or  glassy  or  have  an  apparent 
specific  gravity  greater  than  3.0  at  15.5  degrees  C.  It  must 
weigh  not  less  than  70  lb.  per  cubic  foot  loose  measure,  and 
be  free  from  decomposed  products." 

Bituminous  Macadam  Resurfacing — The  salvaging  of  old 
macadam  bases  is  unquestionably  a  matter  worthy  of  more 
serious  consideration  than  has  ordinarily  been  given  to  it. 
Given  a  good  subgrade  and  drainage  conditions,  a  good 
stable  macadam  base  represents  an  investment  which  should 
not  lightly  be  discarded.  It  should  not,  however,  be  taken 
for  granted  that  any  macadam  can  be  successfully  treated 
in  this  manner.  Before  adopting  such  a  procedure  a  thor- 
ough investigation  should  be  made  of  all  factors  effecting 
the  proposition. 

*     *     * 

Blade  Grader  Road  Maintenance 
By  W.  H.  Root 

Maintenance  Engineer,  Iowa  State  Highway  Commission 

THE  most  useful  and  indispensable  tool  for  the  care  of 
earth  roads  is  the  heavy  blade  grader,  a  machine  with 
a  blade  length  of  from  12  to  16  ft.  heavy  enough  to  do  work 
that  will  require  30  to  50  drawbar  horsepower.  A  blade 
grader  with  a  back  sloper  attachment  is  preferred.  This 
is  an  attachment  which  may  be  bolted  on  the  end  of  the 
blade  so  that  the  ditch  bottom  and  back  slope  may  be  cut 
at  the  same  time  as  the  inside  slope.  A  properly  designed 
back  sloper  will  cut  the  ditch  and  back  slope  when  the  main 
blade  is  cutting  the  inside  slope.  The  device  should  be  ad- 
justable so  that  the  back  slope  can  be  flattened  from  IJ  to  1, 
to  2  or  2J  to  1  where  extra  dirt  is  needed. 
-  No  two  miles  of  road  require  the  same  treatment,  and  the 
cost  of  blading,  therefore,  varies  greatly.  The  following 
figures,  however,  roughly  represent  the  cost  of  the  average 
mile. 

1  engineer.  25  hr.  at  75c $18.76 

1  grader  operator,  25  hr.  at  60c ,   15.00 

125  gal.  of  giui  at  22c 27.50 

pil  and   greaBe    3.00 

Dcpr.clatlon  on  a  $6,000   Investment  flguring  a   3-year  life 

of  lOU  working  liuyn  per  y.ar — 2J  days  at  $20  per  day 50.00 

Estimat.  d   r'palr   2}   davs  at   $r, 12.50 

lnt<T..«t  on  InveHtmint   (T,'/,    on  $3,000)    2i  davs  at  $1.50 3.75 

Clearing    right-of-way    and    Incidentals 19.50 

Total     $150.00 

Earth  roads  are  divided  into  patrol  sections  of  about  10 
miles  each.  A  patrolman  is  usually  equipped  with  a  grader, 
a  drag,  a  slip  scraper,  a  plow,  and  a  set  of  small  tools.  He 
also  has  access  to  other  equipment  such  as  wheel  scrapers, 
mowers,  etc.  He  furnishes  one  team  all  of  the  time  and  in 
most  cases  has  a  second  team  which  can  be  procured  when 
needed.  On  the  heavy  soils  four  horses  have  to  be  used 
even  on  a  small  grader. 


Metering  Road  Service  to  Users 
By  J.  N.  Mackall 

Commissioner  of   Road.s,   Maryland 

'  I  ""HERE  could  perhaps  be  no  more  unscientific  and  in- 
■M.  equitable  way  of  measuring  to  the  users  of  the  roads 
the  benefits  they  derive  from  them  tl^an  the  present 
method  of  motor  vehicle  registration  existing  in  most  of 
the  states. 

If  the  highway  departments  are  going  to  say,  and 
they  generally  are  saying,  that  registration  of  motor 
vehicles  is  going  to  pay  the  cost  of  maintaining  the  im- 
proved roads  in  every  state,  then  they  must  see  that 
legislation  is  enacted  which  will  make  this  burden  fair 
and  just  to  all.  This  cannot  be  done  unless  it  takes  into 
consideration  the  service  obtained  by  users  of  the  road. 

If  the  railroads  meter  the  service  which  they  render 
to  the  public  and  charge  a  fee  for  it,  depending  upon  the 
mileage  travelled,  and  if  the  telephone  company  renders 
a  specific  service  for  a  specific  fee,  varying  with  the 
quantity  of  service,  and  if  the  gas  company,  the  electric 
light  company  and  the  utilities  generally  put  in  your 
house  a  meter  which  will  measure  the  service  which  they 
render  to  you  and  bill  you  accordingly,  then  shall  not  the 
highway  departments  meter  to  the  traveler  the  service 
which  he  has  received  from  the  roads  and  bill  hinj  accord- 
ingly? Certainly,  this  should  be  done  if  it  can  be  done 
scientifically,  economically  and  satisfactorily. 

The  metering  to  a  vehicle  the  service  which  the  road 
renders  to  it,  regardless  of  whether  it  is  at  home  or  abroad, 
can  be  done  in  a  perfectly  simple  manner  by  levying  a  tax 
on  gasoline.  The  tax  on  motor  fuel  will  not  meter  to  the 
travelers  with  exact  accuracy  the  service  which  they  receive 
from  the  roads,  but  it  will  measure  that  service  more  accu- 
rately than  it  has  ever  been  attempted.  It  takes  into  con- 
sideration the  weight  and  speed  of  the  vehicle,  and  the 
distance  traveled,  the  elements  which  cause  wear  and  tear; 
but  it  does  not  take  into  consideration  the  cost  or  value  of 
the  vehicle,  or  some  theoretical  horsepower  rating.  These 
latter  are  elements  which  do  not  cause  wear  and  tear  and 
have  no  bearing  upon  the  service  which  the  roads  render. 

It  is  conceded  that  pneumatic  tires  actually  do  much  less 
damage  to  the  road  than  solid  tires.  Therefore  the  solid- 
tire  vehicle  should  pay  a  fee  over  and  above  the  tax  on 
motor  fuel,  but  again  is  there  not  room  for  equalization? 
Rather  than  to  charge,  as  is  done  in  most  states  today,  a 
definite  fee  based  upon  the  carrying  capacity  of  the  vehicle, 
should  this  not  be  on  gross  weight?  If  we  concede  that 
weight  is  an  element  of  wear  and  tear  upon  the  road,  then 
does  it  make  any  diff'erence  whether  that  weight  is  in  the 
chassis  or  in  the  load,  provided,  of  course,  it  is  equally  dis- 
tributed in  any  event?  As  further  evidence  of  the  need 
for  change  in  registration,  we  find  most  states  licensing 
today  upon  the  basis  of  either  horsepower  or  of  carrying 
capacity,  and  relatively  few  basing  it  upon  the  actual 
weight  of  the  truck  and  load  combined.  In  addition  to  the 
regular  tax  on  motor  fuel,  there  should  be  a  fixed  fee 
charged  for  the  registration  of  motor  vehicles  varying  with 
and  based  on  the  total  weight  of  vehicle  and  load  combined. 
In  conclusion,  it  would  seem  therefore,  that  if  we  can 
abandon  quickly  present  unscientific  and  inequitable  meth- 
ods of  metering  to  the  user  the  service  which  he  receives 
from  the  road,  such  as  registration  based  upon  horsepower, 
combinations  of  horsepower  and  weight,  combinations  of 
horsepower  and  costs,  and  substitute  for  them  the  tax  on 
motor  fuel  for  all  pneumatic  tire  vehicles,  we  will  be  meas- 
uring this  st-rvire  almost  as  accurately  any  public  Utility 
measures  the  service  which  it  renders  to  its  patrons. 

If  in  addition  to  the  tax  on  motor  vehicle  fuel,  we  will 
place  an  additional  charge  against  the  users  of  solid  tire 
vehicles,  based  upon  the  combined  weight  and  carrying  ca- 
pacity of  the  vehicle,  we  will  have  reduced  this  to  an  almost 
.scientific  accuracy. 

Vehicles  other  than  those  propelled  by  internal  combus- 
tion engincH,  equipped  with  either  .solid  or  pneumatic  tires, 
which  are  almo.st  a  negligible  percentage  of  the  total,  can 
be  registered  on  the  basis  of  total  weight  for  both  pleasure 
9nd  commercial  vehicles. 
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Highway  Abuses  and  How  They 
May  Be  Eliminated 

Financing,  Design  and  Construction  Abuses 

Precede  Completion;  and  Uncontrolled 

Traffic  Abuse  Follows  It 

By  Thomas  J.  Wasser 

state  Highway   Engineer  of  New  Jersey 

Extracts  from  the  presidential  address  before  the  American 
Road  fiiiilders'  Associatioii  in  convention  at  Chicaoo,  Jan.  lti-19. 
1923. 

OFTEN  the  greatest  abuse  that  comes  to  our  highways 
occurs  prior  to  completion.  Failure  to  finance  wisely, 
faulty  judgment  as  to  type  and  width  of  pavement  and  choice 
of  location  to  suit  certain  interests  are  common  abuses  of 
the  highway  before  it  iS  built.  In  detail  some  of  the  items 
are: 

1.  Making  the  term  of  bonds  longer  than  the  life  of  a 
pavement. 

2.  Failure  on  the  part  of  the  engineer  to  provide  a  design 
and  type  of  construction  to  meet  the  requirements  of  modern 
traffic. 

3.  Faulty  construction  on  the  part  of  the  contractor  for 
personal  profit. 

4.  Inefficient  inspection  due  to  lack  of  knowledge,  and 
to  insufficient  salary  being  paid  to  attract  capable  men. 

5.  Acceptance  of  inferior  work. 

6.  Permitting  inferior  material  to  be  substituted  for  that 
specified  when  delays  are  brought  about  by  conditions  beyond 
the  control  of  the  contractor. 

7.  Sacrificing  quality  for  speed. 

8.  Failure  to  provida  for  a  satisfactory  well  marked  and 
maintained  detour  during  the  period  the  highway  is  under 
construction. 

9.  Designing  and  building  bridges  for  a  live  load  less 
than  that  for  which  motor  vehicles  are  licensed  and  narrower 
than  the  graded  width  of  the  highway. 

10.  Failure  to  provide  for  the  elimination  of  railroad 
grade  crossings. 

11.  Designing  underpasses  with  a  head  room  less  than 
14  ft.  in  the  clear. 

12.  Lack  of  co-operation  on  the  part  of  public  utility 
companies  and  municipalities.  The  highway  departments 
should  advise  all  interested  utility  companies  and  munici- 
palities as  soon  as  a  highway  project  is  decided  upon,  and 
these  interested  parties  should  immediately  proceed  to  per- 
form all  necessary  sub-surface  work  thereby  eliminating 
delay  in  the  progress  of  construction  and  the  necessity  for 
opening  the  pavement  in  the  near  future. 

13.  Absence  of  caution  on  the  part  of  bonding  companies. 
Bonding  companies  becoming  surety  for  inexperienced  per- 
sons who  are  operating  under  the  guise  of  contractors  or 
construction  companies  jeopardize  the  interest  of  the  State 
engaged  in  highway  construction.  They  should  limit  the 
surety  to  a  fixed  amount  for  the  first  contract,  increasing 
the  surety  on  the  second  contract,  and  so  on  until  the 
applicant  establishes  his  responsibility  for  carrying  out  con- 
tracts of  magnitude. 

14.  The  tendency  of  contractors  to  bid  too  low.  This 
fault  has  had  more  to  do  with  the  performance  of  inferior 
work  than  any  one  other  cause,  and  inexperienced  con- 
tractors just  entering  highway  construction  ai'e  chiefly 
responsible,  yet  the  bonding  companies  will  go  on  their 
surety  just  the  same  as  they  will  for  experienced  con- 
tractors. 

15.  Use  of  inferior  material.  Competition  in  manufactur- 
ing or  producing  material  used  in  construction  is  such  that 
inferior  material  is  frequently  put  in  competition  with 
satisfactory  material,  and  by  under  selling  is  used  in  the 
work.  In  many  cases  where  inferior  material  has  been 
rejected  by  engineers  and  officials  they  have  been  charged 
with  favoring  some  particular  material  or  product  for 
reasons  other  than  its  merits. 

16.  It  has  been  definitely  determined  that  excessive  use 
of  water  in  mixing  injures  the  quality  of  concrete,  yet  in 
many  cases  engineers,  contractors  and  inspectors  still  per- 


mit the  use  of  excess  water.  The  contractor  permits  it 
because  his  force  can  turn  out  more  work,  and  he  claims  it 
just  as  good.  The  inspector  tries  to  remedy  matters,  but 
is  unsuccessful.  The  chief  engineer  cannot  see  all  the  work, 
and  a  subordinate  in  carrying  out  his  chief's  desires  is 
accused  of  retarding  the  progress  of  the  work.  However, 
anything  that  tends  to  add  unnecessary  co.st  to  the  construc- 
tion and  maintenance  of  the  highway  should  be  considered 
an  abuse  just  as  much  as  should  a  violation  of  the  pro- 
visions set  down  to  protect  it. 

All  of  these  abuses  should  be  corrected  at  once,  and  the 
industry  protected  by  the  soundest  kind  of  financing,  engi- 
neering design,  faithful  construction  and  efficient  inspection. 

Abuse  of  the  highways  after  completion  is  generally 
caused  by  a  small  percentage  of  users.  Such  abuse  fre- 
quently results  in  accidents,  causing  injury  and  loss  of  life 
and  destruction  of  property.  Law  enforcement  alone  will 
not  overcome  these  conditions  or  decrease  the  number  of 
traffic  accidents.  The  problem  requires:  first,  adequate 
traffic  planning,  and  second,  proper  enforcement  of  regula- 
tion according  to  the  plan. 

In  order  to  enable  those  whose  duty  it  may  become  to 
work  out  an  equitable  and  uniform  plan  to  prevent  the 
abuse  of  the  highways,  the  writer  recommends: 

1.  That  the  minimum  graded  width  of  all  main  highways 
be  not  less  than  30  ft.  and  (a)  That  this  graded  width  be 
kept  clear  of  all  encroachments,  and  (b)  That  all  traffic 
rules  be  made  uniform. 

2.  That  a  system  of  marking  one-way  streets  be  adopted, 
which  will  be  uniform  as  to  type  and  location  of  the 
markers. 

3.  That  it  is  desirable  to  standardize  all  dlrectionary 
and  cautionary  signs  as  to  color  and  marking,  and  that  post- 
ing signs  other  than  dlrectionary  and  cautionary  on  the 
right  of  way  be  made  unlawful,  and  subject  to  a  fine  for  each 
offense. 

4.  That  the  erection  of  signs  on  property  abutting  on  the 
highway  at  curves,  railroad  crossings  and  intersections  be 
discontinued,  where  such  signs  would  obstruct  the  view  of 
those  using  the  highway. 

5.  That  it  is  desirable  to  standardize  colors  to  be  used 
for  degree  of  danger  where  illuminated  signs  are  used,  for 
instance,  red  at  a  railroad  crossing  or  dead  ends  of  highways, 
green  for  highway  intersections,  and  amber  for  grades  and 
curves. 

6.  That  a  uniform  traffic  regulation  be  adopted  for  inter- 
secting highways  to  be  in  effect  in  the  absence  of  traffic 
officers. 

7.  That  a  uniform  maximum  height,  width,  and  length  of 
vehicle  be  adopted. 

8.  That  a  uniform  gross  weight  of  vehicle  and  load  for 
each  class  of  commercial  motor  vehicle  be  established. 

9.  That  all 'gas  filling  stations  be  located  on  property 
abutting  on  the  highways,  and  not  on  the  right  of  way;  and 
that  all  gas  filling  stations  shall  display  a  visible  tag  on 
each  pump,  which  shall  be  placed  there  by  the  State  Depart- 
ment of  Weights  and  Measures  certifying  as  to  the  accuracy 
of  said  measuring  device. 

10.  That  parking  of  vehicles  on  both  sides  of  a  highway 
opposite  each  other,  where  a  minimum  distance  of  20  ft. 
between  the  vehicles  is  not  provided,  be  considered  a  nui- 
sance and  be  made  punishable  by  a  fine. 

11.  That  the  erection  of  all  booths  and  stands  for  the 
sale  of  goods  within  the  right  of  way,  and  displaying  farm 
produce  in  containers  within  the  right  of  way  be  prohibited, 
and  that  the  use  of  vehicles  for  retaHing  wares  along  the 
highway  where  such  practice  would  cause  persons  to  congre- 
gate on  the  paved  portion  be  also,  prohibited. 

12.  That  a  uniform  penalty  for  operating  a  defective 
motor  vehicle  on  the  highway  should  be  provided.  It  is 
not  the  purpose  of  this  paper,  nor  is  the  wi-iter  qualified  to 
discuss  automobile  design;  however,  there  is  a  common 
defect  particularly  in  trucks,  the  correction  of  which  would 
eliminate  one  source  of  danger.  Tail  lamps  frequently  fail 
to  function  due  to  the  wires  having  been  damaged  by 
abrasion  or  exposure  to  splashing  water.  It  would  seem  to 
be  an  easy  matter  for  the  designer  to  provide  protection  for 
these  wires.     Other  defects   that   the  writer  has   in  mind 
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are  broken  or  improperly  adjusted  brakes  and  badly  worn 
tires. 

13.  That  legislation  be  enacted  to  provide  against  motor- 
ists running  past  barricades  on  roads  under  construction, 
and  destroying  unfinished  work. 

14.  That  sidewalks  be  provided  for  the  use  of  pedestrians 
along  the  highway  adjacent  to  built  up  communities. 

15.  That  pedestrians  using  the  highways  in  the  open 
country  shall  walk  to  the  left,  and  that  operators  of  all 
vehicles  drive  to  the  right. 

16.  That  when  one  piece  shipments  that  exceed  the 
maximum  weight  allowed  by  law  are  made,  they  shall  be 
shipped  on  specially  built  vehicles  so  designed  as  to  dis- 
tribute the  load  in  a  manner  consistent  with  legal  require- 
ments, and  only  after  obtaining  permission  from  an 
authorized  source. 

17.  That  a  uniform  distinction  be  made  between  main- 
tenance, betterment  and  reconstruction  in  order  that  com- 
parisons may  be  made. 

18.  That  motor  vehicle  taxation  or  license  fees  should 
not  be  any  greater  than  that  required  to  provide  the  sum 
necessary  for  maintenance  of  the  highways. 

19.  That  overloaded  trucks  being  operated  on  the  high- 
ways, when  apprehended,  be  seized  and  held  for  a  period 
of  not  less  than  five  days,  stored  at  the  owner's  risk  and 
expense,  and  in  addition  the  owner  fined,  in  accordance  with 
a  penalty  fixed  for  that  offense. 

20.  That  hauling  companies,  who  contract  for  shipments 
by  the  ton,  when  caught  overloading  their  vehicles,  should 
have  their  license  revoked,  in  addition  to  any  other  penalty. 

21.  That  all  operators  of  motor  vehicles  should  be  licensed, 
and  that  they  be  prohibited  from  operating  a  vehicle  for 
more  than  twelve  consecutive  hours  followed  by  eight  hours 
rest. 

22.  That,  in  addition  to  any  uniform  motor  vehicle  law 
previously  recommended,  all  applicants  for  drivers'  license 
or  renewal  of  same  be  required  to  submit  a  physician's  cer- 
tificate bearing  date  not  more  than  one  month  back  of  the 
date  of  application.  Certificate  should  be  accepted  only 
from  designated  physicians,  and  should  certify  that  the 
applicant  is  in  fit  mental  and  physical  condition  to  operate 
a  motor  vehicle. 

23.  That  the  examination  for  drivers'  license  require  the 
applicant  to  be  able  to  read  and  write  English,  and  that 
license  be  granted  only  to  citizens  of  the  United  States  with 
provisions  for  tourists  from  other  countries. 

24.  That  the  owners  of  all  motor  vehicles  must  carry 
liability  insurance  for  each  vehicle  operated. 

25.  That  all  vehicles  both  motor  and  horse  drawn  be 
equipped  with  a  clearance  light  visible  from  front  and  rear. 
This  light  should  be  of  a  shape  other  than  round  located 
on  the  extreme  left  side  of  the  vehicle  or  load  if  over  width, 
and  showing  green  in  front  and  red  in  rear. 


Long  Railway  Tunnel  Opened  in  New  Zealand 

The  5}-mile  Otira  tunnel  on  the  New  Zealand  Gov- 
ernment Rya.  has  been  completed  and  the  new  line  con- 
necting the  porta  of  Chriatchurch  and  Greymouth  on 
the  eaat  and  weat  coaats  of  the  South  laland  will  be 
in  service  early  in  1923.  Electric  locomotivea  will  oper- 
ate the  mountain  diviaion  on  which  the  tunnel  is  located. 
At  present  two  railway  lines  of  the  Midland  division 
/terminate  on  opposite  sides  of  Arthur's  Pass  and  transfer 
of  passengers  and  freight  is  effected  by  stages  and 
wagons.  The  summit  elevation  of  the  pass  is  3,050  ft. 
and  of  the  tunnel  2,435  ft.  The  tunnel  is  on  a  contin- 
uous grade  of  3  per  cent.  It  is  for  a  single-track  line  of 
3J-ft.  gage.  In  section  it  is  16  ft.  9  in.  high  above  sub- 
grade  and  13  ft.  wide  at  subgrade,  with  sides  flaring 
outward  to  a  width  of  14  ft.  6  in.  at  the  springing  for  the 
semicircular  roof.  Although  in  solid  rock  it  is  lined  with 
concrete,  the  blocks  for  the  arch  lining  being  of  preca.st 
concrete.  A  detailed  description  was  given  in  Evgineer- 
ing  NewK  of  May  9,  1912,  p.  870. 


Heat-Loss  from  Elevated  Tanks 
in  Winter 

Heat-Loss  Curves  from  FuU-Size  Tests — Coldest 

Water  in  Return  Pipe  Should  Be 

Kept  Above  35°  F. 

DATA  on  the  heating  capacity  required  to  protect 
elevated  steel  sprinkler  tanks  from  freezing  have 
been  developed  by  the  Factory  Mutual  Laboratories, 
Boston,  through  full-size  tests  carried  out  between  1917 
and  1922.  The  results,  reported  by  C.  D.  Abbott, 
assistant  engineer,  are  sufficiently  precise  and  practical 
to  permit  of  determining  the  total  heat  loss  from  an 
elevated  tank  in  any  climatic  exposure,  and  selecting  a 
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FIG.  1— UNIT  HEAT  1.0SS. 
ELEVATED  STEEL  TANK 

Loss  per  hour  per  sq.ft.  water 
.surface  (inolucliiipr  water  in  con- 
tact with  steel)  per  1  deg.  F. 
difference  between  tank  and  out- 
side air  temperatures.  Wind 
velocity  at  12  ml.  per  hr. 


30    20    ;o     0    -10   -3)  -30 
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Average  for  One  Day.  Deg.  F 

FIG.  2— TOT.\L  HE.\T  LOSSES 
VARIOUS  SIZED  TANKS 

Computed  for  temperature  dif- 
ference between  minimum  tank 
temperature  and  average  air  tem- 
perature ranging  30  deg.  F.  to  — 30 
deg.  F.  Frost-proof  cased  steel 
tanks  with  hemispherical  bottoms.. 


heater  of  adequate  capacity.    In  the  following  the  prin- 
cipal results  are  summarized: 

Two  50,000-gal.  sprinkler  tanks  with  hemispherical 
bottom  furnished  the  principal  tost  data.  One,  located 
on  the  roof  of  a  factory,  had  a  height  of  1.5,')  ft.  above 
ground  (34  ft.  above  the  roof),  while  the  other  was 
on  an  independent  tower  and  was  75  ft.  above  ground. 
Both  tanks  were  connected  by  piping  to  a  heater  con- 
sisting of  a  cast-iron  shell  within  which  wa.s  a  bra.sa 
steam  coil.  The  heater  drew  cold  water  from  the  tank 
di.scharge  pipe  and  discharged  hot  water  at  about  the 
center  of  the  tank;  both  the  2-in.  hot  water  pipe  and 
the  8-in.  tank  discharge  were  protected  by  a  three-ply 
two-air-space  wooden  frost-proof  casing.  A  steam  trap 
in  the  steam  return  discharged  the  condensation  into 
a  barrel,  emptying  through  a  meter,  so  that  readings 
of  total  condensation  were  obtained.  Steam  separator, 
pressure  gages  and  thermometers  in  various  parts  of 
the  water  piping  were  provided  to  enable  all  necessary 
data  to  be  obtained.  Most  of  the  actual  runs  were 
made  while  the  heaters  were  operating,  but  some  of 
them  were  made  with  steam  shut  off,  in   which  case 
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the  drop  in  temperature  of  the  tank  water  measured 
the  heat  loss. 

The  results,  reduced  to  hourly  heat  loss  per  square 
foot  of  tank  surface  for  1°  F.  difference  in  temperature 
between  tank  water  and  outside  air  are  given  by  Fig.  1. 
The  same  data  applied  to  tanks  of  various  sizes  and  to 
various  all-day  temperatures  of  the  outside  air  are 
represented  in  Fig.  2,  from  which  the  total  heat  loss 
of  any  tank  in  any  location  can  be  read  directly.  In 
the  curves  of  Fig.  2  the  tank  water  is  taken  to  be  at 
45°  F.  average,  corresponding  to  35°  F.  in  the  coldest 
part  of  the  circulating  system,  which  is  considered  to 
be  the  minimum  pennissible  temperature  if  freezing 
is  to  be  avoided.  The  air  temperature  to  be  used  in 
reading  Fig.  2  is  the  all-day  average  temperature  for 
the  coldest  day  in  the  year  at  the  place  where  the  tank 
is  situated;  the  temperature  of  this  coldest  day  may 
be  taken  from  the  isothermals  in  Fig.  3,  which  are 
plotted  from  all  available  data  recorded  to  May,  1922, 
for  the  eastern  half  of  the  United  States. 

Wind  increases  the  heat  loss,  presumably  by  increas- 
ing evaporation  and  radiation.  During  the  tests  the 
wind  velocity  averaged  about  12  miles  per  hour,  and 
the  curves  in  Figs.  1  and  2  are  to  be  taken  as  applying 
to  such  wind.    For  higher  wind  velocities,  the  heat  loss 


PIG.    3— MINIMUM    ONE-DAY    AVERAGE    TEMPERATURES 

increases  about  0.1  B.t.u.  per  square  foot  of  water  sur- 
face (top  of  tank)  per  degree  temperature  difference, 
for  each  mile  per  hour  increase  of  wind  velocity. 

The  warmest  water  in  the  system  was  found  at  the 
top  of  the  tank,  and  the  coldest  in  the  return  pipe  close 
to  the  heater.  At  the  latter  point  the  temperature 
should  not  be  allowed  to  drop  below  35  deg.,  and  gen- 
erally a  minimum  of  40  deg.  is  advisable.  The  average 
temperature  of  water  in  the  tank  ranges  from  10  to 
15  deg.  higher  than  that  at  the  coldest  point  of  the 
return  pipe.  However,  water  in  the  settling  basin,  at 
the  bottom  of  the  tank,  is  most  sensitive  to  changes 
in  amospheric  temperature,  and  to  prevent  the  freezing 
of  water  or  sludge  trapped  here  the  top  of  the  frost 
easing  should  be  connected  tightly  to  the  tank  bottom. 


In  selecting  a  heater  for  a  tank,  it  should  be  chosen 
large  enough  to  prevent  freezing  on  the  coldest  day, 
even  though  water  should  be  near  the  freezing  point 
at  the  beginning  of  the  low  temperature  period;  it  is 
always  possible  that  by  accident  or  otherwise  the  tem- 
perature of  the  tank  may  have  dropped  almost  to  the 
freezing  point  at  the  beginning  of  the  coldest  period. 

The  effect  of  scale,  corrosion  and  sediment  in  restrict- 
ing free  circulation  in  the  heating  system  should  be 
taken  account  of  in  laying  out  the  piping;  the  cii'- 
culating  system  should  everywhere  pitch  in  the  direc- 
tion favoring  circulation,  and  horizontal  runs  as  well 
as  water  pockets  should  be  avoided;  and  as  the  rate 
of  heat  transfer  in  the  heater  is  found  to  increase  with 
the  steam  pressure,  the  steam  supply  should  be  such 
as  to  maintain  adequate  pressure  in  the  coldest  weather. 


Floor  of  Forth  Bridge  Reinforced 

REINFORCEMENT  of  the  floor  structure  of  the  Forth 
,  cantilever  bridge  was  carried  out  between  1913  and 
1920,  following  several  previous  repair  and  reinforce- 
ment operations.  A  description  by  W.  A.  Fraser  before 
the  Institution  of  Civil  Engineers  recently  gave  details 
of  the  work. 

Reinforcement  was  necessary  mainly  because  of 
deterioration  of  the  floor  troughs,  which  carry  the  tim- 
ber rail  sleepers,  by  fracture  through  the  plates  between 
rivet  holes  and  by  loosening  of  the  rivets.  Traffic 
weights  increased  from  driving-wheel  loads  of  17  tons 
at  the  time  the  bridge  was  opened,  in  1890,  to  22  or  23 
tons  at  present.  Trouble  was  noticed  as  early  as  1906, 
at  the  time  the  timber  sleepers  were  renewed,  when 
the  bad  condition  of  the  troughs  in  which  they  rested 
and  the  loosening  of  horizontal  rivets  of  the  sub-floor- 
beams  was  seen.  Local  repairs  were  made  at  that  time. 
Three  years  later  additional  sub-floorbeams  were  placed 
in  the  internal  viaduct,  which  served  to  stiffen  the  i"ail 
troughs,  but  the  deterioration  of  the  troughs  continued, 
so  that  by  1913  renewal  of  the  troughs  on  the  main 
bridge  and  the  approach  viaducts  and  strengthening  of 
the  sway  frames  were  taken  in  hand,  a  contract  being 
awarded  to  Sir  William  Arrol  &  Co.  The  contract  cov- 
ered also  reinforcement  of  the  main  trusses  of  the  ap- 
proaches, by  reinforcement  of  the  subverticals,  the  addi- 
tion of  diaphragms  between  the  flat  plates  forming  the 
tension  members,  and  additional  sway  bracing.  The  rail 
troughs  and  the  buckle  plates  on  the  approaches  and 
the  internal  viaduct  of  the  main  structure  were  re- 
newed, and  the  sway  frames  of  the  internal  viaduct 
strengthened.  The  new  tail  troughs  are  made  of  three 
17-in.  channels  specially  rolled  for  the  purpose.  Some 
extension  of  this  work  was  ordered  after  completion  of 
the  first  contract  in  1917,  and  this  was  completed  in  1920. 
The  total  reinforcement  work  involved  3,212  tons  of  new 
steel,  replacing  2,400  tons  of  old  steel  removed.  The 
work  involved  an  expenditure  of  about  $700,000. 


Indiana  Highway  Bridge  Construction 

In  three  and  one-half  years'  since  the  organization  of 
its  highway  commission,  Indiana  has  constructed  148 
bridges,  at  a  total  contract  cost  of  $1,621,057.41.  The 
total  length  of  these  bridges  (some  of  the  clear  span 
length)  is  2.52  miles.  A  little  more  than  half  of  this 
bridge  work  was  federal-aid  construction.  All  the 
bridges  are  designed  for  20-ton  loads  and  have  a  mini- 
mum roadway  width  of  20  ft.  Some  have,  in  addition, 
5-ft.  sidewalks  and  a  lighting  system. 
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Porto  Rican  Irrigation  Project  Has  Novel  Features 

Sinkholes  in  Reservoir  Site  to  Be  Sealed  by  Clay — Hauled-in  Material  for  High  Earth  Dam 
to  Be  Sluiced  to  Place — Work  Involves  Expenditure  of  More  than  $3,000,000 

By  R.  a.  Gonzalez 

Chief  Engineer,  Isabela  Irrigation  Service,  Quebradillas,  P.  R. 


MORE  than  three  million  dollars  is  to  be  spent 
shortly  by  the  island  of  Porto  Rico  on  the  Isabela 
Irrigation  Project  which  will  irrigate  15,000  acres  of 
land  along  the  high  rolling  plain  on  the  northwest  coast. 
Despite  the  numerous  sinkholes  on  the  site  of  the 
storage  reservoir  required,  geologists  indicate  that  the 
project  is  feasible  and  the  sinkholes  can  be  sealed  satis- 
factorily. Outlets  of  sinkholes  in  the  flooded  area  were 
all  found  above  the  present  river  level.  An  eai'th  dam, 
chosen  because  of  the  depth  of  the  overburden,  is  to  be 
built  37  m.  high  and  372  m.  long  on  top.     It  will  have 


rainfall  recorded  in  the  irrigable  district  is  37  in.  and 
the  mean  54  in.  It  is  believed  that  70  per  cent  of  it  will 
be  beneficial,  resulting  in  a  minimum  of  2C  in.  and  an 
average  of  38  in.  of  beneficial  rainfall.  Sugar  cane 
requires  at  least  72  in.  of  beneficial  water  per  year. 
The  duty  of  water  has  been  taken  at  4  acre-ft.  per  year 
delivered  at  the  land,  which  will  insure  a  good  supply  of 
water  in  the  driest  years. 

Records  of  flow  of  the  Guajataca  River  near  the  dam 
site  have  been  kept  for  the  last  six  years.  Rainfall 
records  at  Lares,  a  town  located  near  the  center  of  the 


a  volume  of  331,000  cu.m.  The  material  will  be  sluiced 
into  place  toward  the  center  after  dumping  it  from 
embankments  at  the  upstream  and  downstream  toes. 
The  17-km.  diversion  canal  of  150-sec.-ft.  capacity  will 
have  numerous  structures  because  of  the  rough  topog- 
raphy and  will  require  a  narrow-gage  construction 
track  its  full  length  to  handle  the  material  for  the 
tunnels,  trestles,  flumes,  siphons  and  lining.  At  the 
end  of  the  canal  a  fall  of  32  m.  will  be  utilized  to  develop 
950  hp.  to  be  used  in  neighboring  towns  and  to  lift 
water  above  the  canal  level. 

The  land  slopes  from  an  elevation  of  150  m.  at  the 
foot  of  the  mountains  to  85  m.  above  aea  level  at  the 
steep  bluff  which  follows  the  coa.st  line  around  this  part 
of  the  island. 

One-third  of  the  total  area  of  the  project  is  in  small 
holdings  of  less  than  20  acres.  Another  third  is  in 
holdings  of  more  than  100  acres.  The  principal  crops 
are  sugar  cane,  tobacco,  corn,  beans,  onions,  sweet 
potatoes,  fruits  and  cotton.  Sugar  cane  will  probably 
be  the  principal  crop  after  irrigation  is  established. 

Water  for  the  project  will  be  .stored  in  a  reservoir 
of  28,000  acre-ft.  capacity  to  be  constructed  on  the 
Guajataca  River  at  a  point  about  10  km.  south  of 
Quebradillas.  The  dam  will  flood  a  flat  valley  of  923 
acres  above  the  Quajataca  Canyon. 

Duty  of  Water  and  Water  Supply — The  lowest  annual 


drainage  area,  are  available  since  1903,  and  indicate  an 
average  rainfall  of  97  in.  per  annum.  The  fact  that 
rainfall  and  run-off  records  have  been  kept  over  the 
same  period  of  several  years  has  been  used  to  determine 
the  percentage  of  run-off  for  this  period.  The  percent- 
age relation  between  run-off  and  rainfall  was  estimated 
at  60  per  cent  for  the  dry  months  from  .January  to  May 
inclusive,  and  86  per  cent  for  the  remaining  months. 
These  percentages  have  been  used  to  estimate  the  run- 
off for  the  whole  period  of  year.n  for  which  rainfall 
records  are  available.  Although  Subject  to  considerable 
error,  this  is  believed  to  be  as  close  a  determination  of 
the  run-off  as  can  be  made  with  the  data  available. 
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The  drainage  area  above  the  reservoir  embraces  about 
25  sq.  miles  of  mountainous  country.  The  compara- 
tively high  percentage  of  run-off  (average  about  75  per 
cent)  indicates  that  there  m.ay  be  an  additional  drain- 
age area  contributing  to  the  flow  of  the  Guajataca 
River  through  sinkholes  and  underground  drainage 
found  in  the  limestone  formation,  characteristic  of  this 
region. 

Geology  of  Dam  and  Reservoir  Sites — Since  the  lime- 
atone  formation  and  the  presence  of  a  well  developed 
sinkhole  country  immediately  north  of  the  reservoir  site 
caused  considerable  apprehension  as  to  the  suitability 
of  the  site  for  a  reservoir,  the  services  of  a  geologist, 
G.  R.  Mansfield  of  the  U.  S.  Geological  Survey,  were 
obtained    to    study    the    geological    conditions    and    to 


unaltered  bedrock.  Bedrock  is  found  at  the  dam  site 
at  a  depth  of  about  12  m.  except  toward  the  middle 
where  it  is  as  much  as  25  meters. 

Some  80  sinkholes  have  been  found  within  the  area  to 
be  flooded,  ranging  in  diameter  from  about  30  cm.  to  a 
maximum  of  5  m.  They  have  all  been  tested  by  pouring 
in  water  colored  with  analine  and  found  to  have  outlets 
above  the  present  river  level. 

The  conditions  considered  favorable  for  the  develop- 
ment of  a  i-eservoir  at  this  site  are  summarized  as 
follows:  (1)  The  clay  content  of  the  rock  tends  to 
make  it  self -sealing.  (2)  The  heavy  clay  soil  derived 
from  the  decomposition  of  the  limestone  clogs  the  pores 
and  cracks  of  the  underlying  rock  and  forms  a  thick 
cover  that  protects   it  from  surface  walers.      (3)    The 
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report  on  the  probabilities  of  excessive  seepage  losses. 
Mr.  Mansfield  concluded  that  the  project  is  feasible. 

The  country  immediately  north  of  the  site  is  occu- 
pied by  a  broad  belt  of  sharp  featured  limestone  hills 
that  rise  approximately  1,000  ft.  above  sea  level.  Inter- 
vening depressions  several  hundred  feet  in  depth,  rang- 
ing in  diameter  from  a  few  hundred  feet  to  half  a  mile 
or  more  are  bounded  by  steep  slopes.  These  depres- 
sions are  sinkholes  developed  to  an  unusual  degree. 
Through  this  region  the  Guajataca  River  has  cut  a  deep 
canyon.  South  of  this  hill  belt  is  a  more  open  country, 
where  stream  valleys  are  the  features  instead  of  sink- 
holes, though  these  depressions  are  also  present.  The 
•  reservoir  site  is  in  this  belt  of  more  gently  sloping 
country.  South  of  this  belt  there  is  another  belt  of 
rough  limestone  hills  running  east  and  west. 

The  limestone  in  which  the  reservoir  site  is  located 
is  softer  than  that  in  which  the  big  sinkholes  farther 
north  are  found,  and  contains  a  relatively  high  per  cent 
of  clay.  The  soil  produced  by  the  disintegration  of  this 
limestone  is  very  stiff  and  clayey  and  2  or  3  ft.  thick 
over  most  of  the  reservoir  site.  Below  this  layer  is  a 
zone  in  which  lumps  of  limestone  are  found  in  a  clayey 
matrix,  the  matrix  becoming  less  and  less  conspicuous 
with  depth.    The  lower  part  of  this  zone  grades  into  the 


open  sink-holes  are  all  comparatively  small  and  can  read- 
ily be  filled  and_  sealed.  All  of  those  thus  far  recog- 
nized have  outlets  above  the  present  level.  (4)  Cracks 
in  the  exposed  rock  surfaces  are  comparatively  few  and 
can  also  be  sealed.  (5)  The  high  percentage  of  run-off 
indicates  that  there  is  comparatively  little  loss  of  water 
by  underground  drainage.  (6)  The  rapidity  with  which 
the  river  rises  in  response  to  heavy  rains  indicates  that 
its  basin  is  relatively  watertight  and  that  it  sheds 
water  easily. 

Before  the  reservoir  is  filled  the  land  will  be  cleaned 
and  burned.  Precautions  will  be  taken  while  the  water 
rises  to  detect  all  openings,  and  any  that  are  found  will 
be  sealed. 

The  foundation  conditions  are  being  thoroughly  in- 
vestigated by  means  of  diamond  drill  borings  and  te.st 
pits.  These  investigations  are  well  advanced.  Bedrock 
at  the  dam  site  consists  of  relatively  soft,  grayish-white 
limestone,  interbedded  with  layers  of  stiff  clay.  It  is 
found  at  depths  of  from  12  to  25  m.  below  the  surface. 
The  overburden  consists  largely  of  clay  intermixed  with 
lumps  of  limestone  and  of  occasional  strata  of  pure  clay. 
A  stratum  of  relatively  hard  but  broken  lime.stone  from 
3  to  6  m.  thick  lies  immediately  above  the  grayish  lime- 
stone described  as  bedrock.     The  drill  holes  show  a  bed 
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of  fine  sand  which  is  considered  to  be  a  pocket  rather 
than  a  continuous  stratum. 

Method  of  Building  Dam — The  central  portion  of  the 
embankment  is  to  consist  of  a  puddle  core  founded  on 
impervious  material  and  a  concrete  corewall  will  be 
provided  to  cut  off  any  percolation  between  the  founda- 
tion material  and  puddle  core.  The  bottom  of  the  core- 
wall  will  be  founded  on  impervious  bedrock  well  below 
any  sand  layer  and  will  e.xtend  upward  into  the  puddle 
core  a  distance  varying  from  6  m.  at  the  maximum 
section  to  3  m.  at  the  ends  of  the  embankment. 

The  section  of  embankment  has  been  designed  to 
facilitate  the  gi'ading  and  compacting  of  materials  by 
Jb.1 
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ft.  above  the  base  of  the  tower.  The  tunnel  will  also 
be  plugged  near  its  outlet  with  a  bulkhead  wall  pro- 
vided with  a  sluice  gate.  Immediately  upstream  from 
this  bulkhead  a  vertical  uptake  shaft  will  connect  the 
tunnel  to  the  diversion  canal. 

At  the  left  end  of  the  embankment  will  be  provided 
a  spillway  channel  controlled  by  a  low  concrete  weir 
75  m.  long.  The  spillway  is  designed  for  a  maximum 
run-off  of  1,100  sec. -ft.  per  squai-e  mile  of  drainage 
area,  at  which  rate  the  maximum  depth  of  water  that 
will  pass  over  the  spillway  is  estimated  at  3.75  m. 
The  freeboard  of  embankment  will  be  then  2.25  m. 
The  spillway  channel  will  be  left  unlined,  although  on 
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hydraulic  methods.  The  embankment  materials  are  to 
be  loaded  by  steam  shovels  into  dump  carts  which  will 
be  hauled  from  the  borrow  pits  to  the  embankment  by 
steam  dinkeys.  The  track  will  be  maintained  along 
the  outer  slopes  of  the  embankment  where  all  materials 
will  be  dumped.  No  trestles  are  to  be  used  as  it  is  be- 
lieved the  required  sluicing  grade  and  the  method  of 
jetting  will  give  sufficient  elevation  from  which  to  dump 
the  cars.  After  -dumping  the  embankment  material 
along  the  two  outer  slopes,  it  will  be  sluiced  into  place 
by  hydraulic  giants.  This  method  of  distributing  the 
materials  will  effect  very  thorough  compacting  and 
uniform  grading  from  the  finest  material  in  the  puddle 
core  to  the  coarsest  material  in  the  outer  slopes. 

The  material  available  for  the  embankment  consi-sts 
of  clay  intermixed  with  lumps  of  limestone  found  near 
the  dam  site.  Material  excavated  from  the  spillway 
channel  will  also  be  used.  The  percentages  of  clay  vary 
from  30  to  60  per  cent.  Material  will  be  selected  from 
the  borrow  pits  .so  as  to  keep  the  amount  of  clay  be- 
tween 30  and  45  per  cent. 

A  tunnel  G  m.  square  will  be  provided  in  the  right 
abutment  for  diverting  the  river  during  construction. 
The  material  excavated  from  the  tunnel  and  portal  cuts 
will  be  deposited  in  the  outer  toes  of  the  embankment 
to  serve  as  cofferdams  for  diverting  the  river  and  for 
Uiiwatering  the   puddle  core  and   corewall   trenches. 

The  diversion  tunnel  will  be  utilized  after  completion 
of  the  dam  as  an  outlet  to  the  canal.  It  will  be  plugged 
by  a  concrete  bulkhead  wall  near  the  inlet,  and  imme- 
diately downstream  from  it  a  concrete  octagonal  gate 
tower  will  be  built  over  the  tunnel.  Two  sluice  gates 
will  be  provided  at  the  base  of  the  tower  and  a  third 
one  at  the  same  level  as  the  canal  intake,  which  is  16 


account  of  the  soft  nature  of  the  rock,  it  seems  prob- 
able that  ultimately  it  will  have  to  be  lined. 

Diversion  Canal — Types  of  construction  in  the  diver- 
sion canal  include  the  following: 

UnlinecJ   canal    8.000  m. 

Lined    canal 1.000  m. 

Bench    flume    L'.IUO  m. 

Tunnel  (24  in  number)   :i.2fiOm. 

Trestle  flume  :tfi7  m. 

Siphon     L'51  m. 

The  construction  of  the  canal  will  be  rendered  diffi- 
cult by  the  inaccessibility  of  portions  of  it,  and  by 
the  fact  that  water  will  have  to  be  transported  consid- 
erable distances.  In  order  that  material  may  be 
transported  along  the  canal  it  will  be  necessary  to 
excavate  first  a  bench  along  the  same  on  which  a 
narrow-gage  Jrack  may  be  laid,  and  to  open  most  of 
the  tunnels  so  that  the  track  may  be  laid  through 
them.  Concrete  aggregate  will  be  made  along  the  canal 
as  required  by  a  portable  rock-crushing  and  sand- 
making  plant.  Concrete  work  will  be  started  from  the 
center  of  the  inaccessible  section  toward  both  ends  re- 
moving the  track  as  sections  of  the  canal  are  completed. 

The  canal  will  be  of  150-sec.-ft.  capacity,  and  the 
slopes  will  be  0.0006  for  canal  and  bench  flume  and 
0.002  for  tunnel,  siphon  and  trestle  flume.  In  fixing 
upon  the  initial  grade  and  canal  slopes  the  additional 
cost  of  a  higher  dam  has  been  balanced  against  the 
value  of  the  additional  irrigable  area  and  power  devel- 
opment obtained. 

Di.itrihiition  System — The  project  lands  consist 
largely  of  uneven,  rolling  country  with  many  isolated 
hills  and  depressions  or  potholes  through  which  the 
surface  waters  drain.  However,  there  are  some  com- 
paratively large  areas  of  fairly  uniform  land.  Top- 
ographic surveys  have  recently  been  made  by  the  U.  S. 
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Geological  Survey  of  about  32,000  acres,  half  of  which 
has  been  classified  as  good  irrigable  land.  Due  to  the 
uneven  nature  of  the  ground  the  distribution  system 
will  require  a  large  amount  of  canal  lining,  flume, 
siphon  and  also  a  large  number  of  drops,  culverts,  turn- 
outs and  measui'ing  structures.  In  this  connection 
careful  consideration  is  being  given  to  the  use  of  pre- 
cast concrete  for   these   structures. 

It  is  proposed  to  do  all  work  by  administration  forces. 
The  project,  which  is  estimated  to  cost  about  $3,325.- 
000,  will  be  financed  and  constructed  by  the  Government 
of  Porto  Rico.  Construction  work  will  not  be  started 
until  the  final  designs  and  reports  have  been  approved 
by  the  Legislature  of  Porto  Rico. 

A  board  of  engineers  from  the  U.  S.  Reclamation 
Service  composed  of  F.  E.  Weymouth  and  J.  L.  Savage, 
recently  visited  the  site  of  the  proposed  irrigation 
works.  After  a  thorough  examination  of  the  plans  and 
reports  concerning  the  project,  they  submitted  a  report 
to  the  Governor  of  Porto  Rico  favorable  to  the  con- 
struction of  the  project. 


Accidents  Decreased  at  Street  Crossing 
Where  Traffic  Circle  Was  Used 

A  METHOD  of  passing  vehicular  traffic  constantly 
and  without  a  traffic  officer  was  tried  for  some 
months  at  the  intersection  of  Wilshire  Boulevard  and 
Western  Ave.  in  Los  Angeles  and  was  described  in  Engi- 
neering News-Record,  Sept.  28,  1922,  p.  520.  Some  com- 
plaint was  made  as  to  this  method  of  handling  traffic  and 
the   City  Council  ordered  the  circle  removed.     When 
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Month,  1922 
January 
Februarx 
March , . 
April 

— Wilshire 
Number 

of 
.Accidents 
14 
10 
lb 
10 

...      50 

and    Western — ^ 
Estimated  Cost 
of  Property 
Damage 
$415  00 
400  50 
471    75 
204  00 

—Wilshire 
Number 

of 
Accidents 
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10 
7 
4 

30 
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Fstimatpd  Cost 

of  Property 
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$295.50 

440.50 

80.00 

17.00 

Totals 

$1,491   25 

$833.00 
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Month, 
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, — Wilshire 

Number 

of 

.\ccidents 

and  Western . 

Estimated  Cost 
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. — Wilshire  and  Vermont — . 
Number    Estimated  Cost 
of               of  Property 
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Mav 
.lunc 
.luly. 

Seplembe 
October  1 

-17  ...    . 

3 

8 
12 

2 

4 

.    ,  .     3 

$16  70 
98.90 

157  20 
6.50 
37.15 
37.00 

15                 $336  40 
7                    209.00 
10   •               298.80 
10                  351.75 
13                  286.50 
7                   158  00 

workmen  began  to  tear  it  out  there  was  such  immediate 
and  vigorous  opposition  that  the  order  for  removal  was 
promptly  withdrawn.  By  the  time  the  order  could  be 
put  into  effect,  however,  the  work  of  destruction  was 
almost  complete.  What  the  city's  future  policy  vnll  be 
with  regard  to  traffic  circles  has  not  yet  been  stated. 

Meantime  the  accident  statistics  for  this  crossing 
taken  from  police  reports  show  that  not  only  did  the 
circle  reduce  the  number  of  accidents  by  one-half,  but 
the  seriousness  of  the  accidents  as  indicated  by  the 
estimated  amount  of  property  damage  was  reduced  in 
still  greater  proportion.  The  records  -oi  accidents  at 
this  intersection  and  at  another  intersection  in  the 
vicinity  which  handled  approximately  the  same  traffic 
are  given  in  the  accompanying  table. 


Rail  Reclamation  Practice  on  the 
Illinois  Central  R.  R. 

Rails  with  Worn  Ends  Are  Sawed  and  Drilled 

at  Portable  and  Fixed  Plants  and  then 

Relaid — Force  and  Output 

SINCE  the  wear  of  rails  often  progresses  more 
rapidly  at  the  ends,  necessitating  renewal  although 
the  main  part  of  the  rail  may  be  in  good  condition, 
it  is  frequently  economical  to  cut  off  the  damaged  ends 
and  thus  reclaim  rails  good  for  relaying.  Two  plants 
for  cropping  and  drilling  rails  which  are  worn  or  bat- 
tered at  the  ends  are  operated  by  the  Illinois  Central 


II 


FIG.   1 — RAIL   RECLAMATION   PLANT   IN  OPERATION 

Worn    rails    froiri    stack    at    the    left    are    heing    sawed    and 
drilled  on  the  portable  plant  and  loaded   into  cars  for  ship- 


R.R.  One  of  these  is  a  permanent  plant  at  Centralia, 
III,  and  the  other  is  a  portable  plant  which  is  shifted 
to  various  distant  points  where  worn  rails  are 
assembled.  This  portable  plant  therefore  avoids  a  long 
haul  of  the  rails  to  and  from  the  permanent  plant 
when  the  rails  are  to  be  relaid  in  the  same  district  from 
which  they  have  been  removed,  or  in  an  adjacent 
district,  when  these  districts  are  at  a  considerable 
distance  from  the  permanent  plant.  Practically  all  the 
reclaimed  rails  are  used  in  main  track  on  the  less 
important  lines  of  the  system. 

Originally  the  rails  were  sawed  to  reclaim  the  maxi- 
mum length  from  each  rail,  but  this  caused  incon- 
venience due  to  the  great  variety  of  lengths.  It  was 
therefore  decided  to  make  a  uniform  crop  of  either 
12  or  18  in.  at  each  end,  according  to  the  length  of 
splice  that  had  been  used.  Thus  worn  33-  and  30-ft. 
rails  give  standard  reclaimed  rails  31  or  30  ft.  and  28 
or  27  ft.  long  respectively.  The  rails  to  be  sawed  are 
selected  usually  by  the  supervisor  of  the  district  on 
which  the  rails  are  removed.  The  weight  of  rails  thus 
reclaimed  ranges  from  75  to  100  lb.  per  yard.  If  has 
not  been  necessary  to  caliper  the  heights  of  the  rail 


FIG.   2— LAYOUT  OF  RAIL  RECLAM.ATION   PLANT 

ends  in  order  to  insure  proper  matching  at  the  joints, 
owing  to  the  fact  that  the  rails  taken  out  of  track  are 
usually  loaded  directly  onto  cars  and  the  rails  on  each 
car  are  put  through  the  machine  as  soon  as  they  arrive. 
In  this  way  the  rails  of  each  lot,  with  practically  uni- 
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FIG.  3— PORTABLE  RAIL.  SAWING  AND  DRILLING  MACHINP; 


form  wear,  are  kept  together  and  do  not  get  mixed  with 
rails  which  come  from  other  locations  and  might  have 
a  different  amount  of  wear. 

Portable  Plant — The  main  feature  of  this  plant  is 
the  rail-sawing  car,  61  ft.  long,  shown  in  Fig.  3.  A 
view  of  the  plant  in  operation  is  given  in  Fig.  1,  and 
the  general  layout  is  shown  in  Fig.  2.  On  the  heavy 
steel  underframe  of  the  car  are  mounted  a  boiler,  hori-' 
zontal  engine,  44-in.  water-cooled  disk  saw  running  at 
1,980  r.p.m.,  roller  feed  tables  and  two  rail  drills.  A 
pneumatic  hoist  handles  the  rails  to  and  from  the 
tables,  where  they  are  secured  by  pneumatic  clamps. 
Driven  rollers  in  the  feed  tables  provide  for  moving 
the  rails  easily.  An  air-brake  pump  with  receiver  36  x  72 
in.  furnishes  compressed  air  for  the  hoist,  clamps  and 
tables. 

For  drilling  bolt  holes  for  the  new  splices  there  are 
two  double  three-spindle  drills  operated  from  a  counter- 
shaft driven  by  the  engine.     When  the  machine  was 


housing  are  lowered  to  enclose  the  machinery.  This 
rail  sawing  machine  was  built  by  the  Industrial  Works, 
Bay  City,  Mich. 

When  running  at  full  capacity  there  is  a  force  of 
21  men,  as  follows:  Engineman,  fireman,  saw  man,  two 
drill  men,  two  men  loading  and  unloading  rails,  one 
helper,  one  handling  the  hoist,  two  chipping  and  oiling 
rails  and  straightening  rails  on  the  cars,  eight  men  han- 
dling rails  on  feed  table  to  saw  and  drills,  one  tool 
dresser  helper  and  one  man  handling  coal  and  cinders. 
About  6,000  ft.  of  rail  can  be  sawed  and  drilled  in  an 
average  8-hour  day. 

Permanent  Plant — The  layout  of  the  rail  sawing 
plant  in  connection  with  the  general  reclamation  plant 
at  Centralia  is  shown  in  Fig.  4.  The  equipment  in- 
cludes a  circular  saw,  shear,  forge,  rail  bender,  drill 
press,  two  rail  drills  and  a  saw  grinder,  with  the  neces- 
sary equipment  of  skids  and  roller  tables.  The  machin- 
ery is  driven  by  electric  motors.     A  force  of  22  men 
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purchased  the  railroad  was  using  six-bolt  splices,  so 
that  three-spindle  drills  were  required,  but  the  present 
practice  is  to  use  four-bolt  splices,  the  drills  being 
adjusted  accordingly.  In  Fig.  1,  the  worn  rails  are 
stacked  at  the  left  and  a  derrick  car  is  loading  the 
reclaimed  rails  into  a  gondola  car.  During  transporta- 
tion and  when  not  in  use  thr-  widfs  of  the  c.-ir  hndv  or 


is  employed,  as  follows:  Foreman,  saw  man,  air-lioist 
man,  two  drill  men,  four  drill  helpers,  one  marker 
(painting  ends  of  rails  to  indicate  length),  five  laborers 
unloading  rails,  four  laborers  loading  reclaimed  rails, 
one  man  feeding  rails  to  saw,  two  men  pulling  the  rails 
away  from  Ihe  saw.  The  average  output  of  this  plant 
is  moon  ft.  of  rail  drilled  and  .sawed  per  8-hour  day. 
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Annual  Meeting  of  American  Society  of  Civil  Engineers 

Vigorous  Activity  and  Interest  Displayed  —  Technical  Sections  Organized  and  Additional  Research  Work 
Initiated — Ses^ons  on  Education,  Research  and  Town  Planning — Loweth  President 


y\N  ATTENDANCE  of  more  than  1,200  and  a  most 
a\ active  teohnical  interest  distinguished  the  seven- 
tieth annual  meeting  of  the  American  Society  of  Civil 
Engineers,  held  at  New  York  last  week,  covering  the 
three  days  of  Jan.  17  ix>  19.  An  important  development 
of  the  society's  work  was  initiated  by  the  organization 
of  four  technical  divisions  of  the  society,  through  which 
intensive  cultivation  of  separate  fields  of  civil  engineer- 
ing is  to  be  made  possible  by  specialization.  Another 
development  wa«  rtie  extension  of  the  action  taken  within 
the  past  two  years  toward  encouraging  research;  two 
additional  special  research  committees  were  created, 
one  to  deal  with  reinforced-concrete  arches,  the  other 
with  the  strength  of  steel  columns. 

Three  technical  sessions  were  held  during  the  meet- 
ing, and  several  technical  committees  presented  reports 
of  results,  among  them  the  committee  on  stresses  in 
railroad  track.  Almost  for  the  first  time  in  the  history 
of  the  society,  administrative  business  took  a  quite 
subordinate  position. 

Ceremonies  in  connection  with  the  bestowal  of  hon- 
orai-y  membership  upon  five  distinguished  engineers, 
American  and  European,  and  the  award  of  medals  and 
prizes  for  papers  contributed  to  the  society,  gave  the 
opening  session  of  the  meeting  a  most  impressive  char- 
acter. The  new  honorary  member.s  are  Leon  Jean 
Chagnaud,  of  Paris,  constructor  of  the  Loetschberg 
tunnel  and  of  the  Rove  Canal  tunnel;  Sir  Maurice 
Fitzmaurice,  of  London,  long  engineer  to  the  London 
County  Council;  Prof.  William  C.  Unwin,  of  London, 
distinguished  educator  and  engineering  authority; 
Clemens  Herschel,  of  New  York,  past  president  of  the 
society,  hydraulic  engineer;  and  John  F.  Stevens,  of 
New  York,  railroad  engineer,  whose  vitally  important 
work  in  the  construction  of  the  Panama  Canal  was 
emphasized  in  the  presentation. 

Charles  H.  Paul  was  awarded  the  Norman  medal  for 
his  paper  on  "Core  Studies  in  the  Hydraulic-Fill  Dams 
of  the  Miami  Conservancy  District."  The  J.  James  R. 
Croes  prize  was  awarded  to  William  Cain  for  a  paper 
on  "The  Circular  Arch  Under  Normal  Loads";  the 
Thomas  Fitch  Rowland  prize  to  Gustav  Lindenthal  for 
a  paper  "The  Continuous  Truss  Bridge  Over  the  Ohio 
River  at  Sciotoville";  and  the  James  Laurie  prize  to 
A.  T.  Safford  and  E.  P.  Hamilton  for  a  paper  "The 
American  Mixed-Flow  Turbine  and  Its  Setting." 

The  business  transacted  at  the  meeting  was  noted  in 
our  ne^vs  columns  last  week  (p.  132) ;  some  further 
items  are  given  this  week  (p.  181). 

President  Charles  F.  Loweth  assumed  office,  suc- 
ceeding John  R.  Freeman.  George  S.  Davison  and  An- 
son Marston  were  elected  vice-presidents,  and  Glenn  D. 
Holmes,  E.  B.  Whitman,  George  H.  Fenkell,  T.  L.  Con- 
dron,  R.  N.  Begien,  and  George  C.  Mason  were  elected 
directors. 

On  Thursday  about  650  members  and  their  guests 
journeyed  by  special  train  to  Bethlehem,  Pa.,  where 
they  inspected  the  Hill-to-Hill  Bridge,  now  under  con- 
struction. After  luncheon  at  the  Bethlehem  Hotel  as 
guests  of  the  Bethlehem  Steel  Co.,  the  part\  divided, 
one  gi'oup  going  to  inspect  the  John  Fritz  Laboratory 


of  Lehigh  University  while  the  other  was  taken  on  a 
trip  through  the  Saucon  and  Lehigh  plants  of  the  steel 
company.  The  lining  for  the  Hudson  River  vehicle  tun- 
nel is  being  manufactured  at  the  latter  place  and  a 
section  had  been  erected  on  the  ground  to  show  the 
cross-sectional  dimensions  and  arrangement  of  the 
tunnel.  A  ring  of  the  lining  used  in  the  first  of  the 
Hudson  tubes  was  assembled  also  alongside  the  vehicle 
tunnel  exhibit  and  illustrated  in  striking  fashion  the 
great  size  of  the  new  tube. 

On  Thursday  evening  the  society  was  addressed  by 
Julius  H.  Barnes,  president  of  the  Chamber  of  Com- 
merce of  the  United  States,  on  the  subject  "Transpor- 
tation Keyed  to  Production."  Mr.  Barnes  based  his 
remarks  on  the  proposition  that  an  advancing  standard 
of  living  demands  a  production  in  excess  of  current  con- 
sumption, that  this  production  must  be  served  by  ade- 
quate distribution,  and  that  in  the  processes  of  distribu- 
tion, adequate  transportation  is  the  prime  requisite. 

After  sketching  the  extraordinary  growth  in  our 
productive  capacity  and  in  our  volume  of  production 
he  turned  to  a  consideration  of  our  transportation 
facilities  which  must  provide  for  the  distribution  of 
these  goods  and  pointed  out  that  while  economies  in 
operation  are  continually  making  possible  a  greater 
volume  of  transportation  for  the  capital  invested  in 
the  plant,  it  is  manifest  that  any  material  expansion 
of  service  must  require  large  additional  capital  invest- 
ments. The  estimate  made  in  1907  by  James  J.  Hill 
that  the  roads  would  have  to  invest  1,100  million  dollars 
per  year  for  five  years  to  equip  adequately  the  terminals 
of  the  country  has  been  vitiated,  in  Mr.  Barnes'  opinion, 
by  the  supplementary  sei-vice  rendered  by  a  new  form 
of  transportation — the  motor  truck. 

But  the  proper  adjustment  of  the  transportation  bur- 
den between  the  several  agencies  of  railroads,  highways 
and  waterways  is  now  a  problem  of  the  foremost  im- 
portance, which,  declared  Mr.  Barnes,  must  be  painstak- 
ingly studied  before  lar^e  investments  are  made  in 
terminal  or  other  special  facilities  and  equipment  on 
the  railroads. 

Technical  Committee  Reports 

Most  of  the  technical  committees  of  the  society  ren- 
dered reports.  Notable  among  these  were  the  third 
report  on  stresses  in  railroad  track,  and  a  final  report 
on  railroad  bridge  specifications  by  the  committee  on 
bridge  design  and  construction.  Other  reports  con- 
taining data  of  technical  interest  were  those  on  soils 
and  on  highway  bridge  impact.  Progress  reports  were 
rendered  by  the  committees  on  highway  engineering, 
on  standard  contract  clauses,  artd  on  electrification  of 
steam  railroads,  the  latter  committee  having  begun  work 
only  within  the  past  year. 

Track  Stresses — Following  on  the  investigations  re- 
ported in  1918  and  1920,  namely  a  general  investigation 
of  roadbed  depression  and  stresses  in  the  rails,  and 
experimental  study  of  the  effect  of  locomotive  counter- 
balance and  the  stresses  in  ties  and  ballast,  the  com- 
mittee entered  upon  a  study  of  curved  track,  which 
continued  during  the  past  three  years.    It  finally  re- 


.luary  25,  1923 


ENGINEERING     NEWS-RECORD 


167 


ported  on  this  subject  at  the  present  meeting.  Careful 
comparative  tests  on  straight  and  curved  track  under 
otherwise  identical  or  similar  conditions  were  carried 
on,  of  such  remarkable  thoroughness  as  to  include,  for 
example,  470,000  individual  stress  readings  from  auto- 
graphic smoked-disk  records  taken  under  moving  loco- 
motives. The  results  show  very  high  lateral  bending 
stresses  in  the  rails,  both  inner  and  outer,  varying 
through  a  large  range  as  the  speed  is  increased,  and 
also  large  lateral  movement  of  the  rails  ("distortion  of 
track)  as  the  locomotive  moves  over  it.  The  phenomena 
of  curve  action  of  railway  vehicles  are  more  fully  ex- 
plored by  these  tests  than  by  any  prior  investigations. 
Much  light  is  thrown  al.so  on  the  decisive  relation  of 
locomotive  design  to  the  safety  of  track.  As  the  report  is 
voluminous,  covering  162  pages  with  102  diagrams  and 
other  illustrations,  fuller  indication  of  its  contents  must 
be  reserved  for  another  occasion. 

Bridge  Specifications — A  specification  for  railway 
bridges  submitted  by  the  committee  on  bridge  design 
and  construction  a  year  ago  was  exhaustively  discussed 
and  much  criticised  before  the  society  during  the  year. 
In  consequence  the  committee  prepared  what  is  virtually 
a  new  specification,  differing  from  other  current  specifi- 
cations in  being  much  shorter  and  restricting  itself  to 
the  more  general  considerations,  so  as  to  leave  various 
detail  requirements  to  the  individual  engineer.  The 
specifications  are  intended  to  apply  to  spans  of  any 
len^h.  The  recently  proposed  M-system  of  engine 
loading,  proposed  by  D.  B.  Steinman,  is  specified  as 
an  alternative  to  the  E-system  of  Theodore  Cooper. 
The  old  impact  formula  is  retained.  A  coluriin  formula 
of  the  Rankine  type  is  specified.  The  basic  working 
stress  specified  is  16,000  lb.  per  square  inch,  but  with 
the  proviso  that  the  design  shall  also  take  into  account 
a  live-load  50  per  cent  greater  than  that  for  which  the 
bridge  is  designed,  with  50  per  cent  increase  in  unit 
stress  (thus  giving  a  24,000-lb.  eventual  base). 

The  committee  expects  to  present  a  highway  bridge 
specification  in  the  course  of  the  current  year. 

Foundation  Soils — One  of  the  main  divisions  of  the 
work  of  the  committee  on  bearing  power  of  foundation 
soils,  namely,  a  codification  of  existing  practice  with 
respect  to  allowable  bearing  power,  was  finally  reported 
upon  in  this  year's  progress  report.  The  committee 
finds  that  conditions  are  so  variable,  especially  with 
respect  to  the  identification  of  soils,  that  it  is  not  prac- 
ticable to  prepare  a  codification  of  practice.  In  its 
study  of  soil  constitution,  however,  the  committee  has 
progressed  to  the  definite  isolation  of  tho  colloidal  con- 
irtituent  in  clay,  a  sample  of  which  was  exhibited  at 
the  meeting.  A  review  of  recent  literature  on  soil 
constitution  also  formed  part  of  the  report.  Work  of 
direct  practical  application  is  contemplated  for  the  im- 
mediate future. 

Highway  Bridge  Impact — One  of  the  research  com- 
mittees of  the  society  appointed  only  a  few  months  ago, 
on  impact  in  highway  bridges,  presented  a  summary  of 
extensive  tests  of  impact  in  a  150-ft.  steel  truss  high- 
way bridge  with  concrete  floor,  carried  out  in  Iowa 
during  the  past  summer.  Very  high  impacts  in  some 
members  of  the  trusses,  and  quite  generally  in  the 
floor  members,  were  found  when  truc-ks  were  run  over 
slight  obstructions  placed  on  the  floor.  The  highest 
results  were  found  with  a  caterpillar  tractor,  in  which 
cHse  some  impacts  of  100  |)er  cent  even  with  unob- 
structed floor  were  observed. 


Research  Session 

In  recognition  of  the  increasingly  important  position 
of  civil  engineering  research  in  the  work  of  the  society, 
a  separate  session  of  the  meeting  was  devoted  to  this 
subject.  Four  papers  were  presented.  One  of  these, 
"Radio  and  Research,"  by  O.  B.  Blackwell,  dealt  with 
a  subject  foreign  to  normal  civil  enginering  but  was 
of  great  interest  and  stimulative  value. 

Arthur  N.  Talbot,  past  president,  and  chairman  of 
the  society's  committee  on  research,  discussed  the  so- 
ciety's research  activities  at  some  length.  Setting  forth 
the  basic  reasons  for  including  research  in  the  society's 
normal  functions — the  fact  that  engineering  science  de- 
pends for  its  growth  upon  the  conscious  searching  for 
new  knowledge,  and  the  fact  that  the  society  through 
its  command  of  the  field  is  in  a  favorable  position  to 
recognize  need.s  and  map  out  a  program  for  investiga- 
tive work- — he  pointed  out  that  past  work  of  the  society 
in  this  field  has  been  limited  to  discussing  and  pub- 
lishing papers  setting  forth  engineering  knowledge,  and 
has  included  no  direct  stimulation  of  research.  Since 
the  inauguration  of  a  more  aggressive  policy  a  little 
over  a  year  ago,  distinct  progress  has  been  made.  Re- 
search has  been  inaugurated  in  five  subjects:  working 
stresses  for  steel  structures,  flood  protection  data,  irri- 
gation engineering,  hydraulic  phenomena,  and  impact 
in  highway  bridges ;  and  work  is  about  to  begin  on  the 
subjects  of  reinforced-concrete  arches  and  steel  columns. 
He  pointed  out,  however,  that  there  are  very  many 
problems  awaiting  investigation,  and  that  it  will  be 
vital  to  the  best  success  of  the  work  to  select  wisely 
those  problems  which  are  most  urgent.  Much  of  the 
worki  will  be  of  a  kind  that  has  value  to  many  practical 
and  commercial  interests,  who  may  be  expected  to  sup- 
port it,  but  Prof.  Talbot  emphasized  the  fact  that 
the  society  has  a  specific  duty  toward  subjects  which 
are  not  likely  to  appeal  to  outside  contributors. 

Engineering  Foundation — A  concise  review  of  the  de- 
velopment of  the  two  organizations  known  as  Engineer- 
ing Foundation  and  Division  of  Engineering  of  the 
National  Research  Council  was  presented  by  Alfred  D. 
Flinn,  director  of  the  Engineering  Foundation.  He 
stated  that  this  organization  is  "an  integral  part  of 
the  organism  of  the  founder  societies  and  of  each  one 
individually,  just  as  the  Library  is,"  and  that  it  is 
"their  joint  instrumentality  for  research  and  investiga- 
tion, especially  for  such  projects  as  involve  more  than 
one  branch  of  engineering  and  science."  The  paper  also 
contains  a  list  of  the  investigations  now  under  way  in 
charge  of  the  Division  of  Engineering  of  the  National 
Research  Council,  including  the  following  subjects: 
Deoxidizers,  electrical  core  losses,  electrical  insulation, 
fatigue  of  metals,  hardness  testing  of  materials,  heat 
treatment  of  carbon  steel,  marine  piling  investigations, 
molding  sand,  Neumann  bands,  physical  changes  in  iron 
and  steel  below  the  thermal  critical  range,  pulverizing, 
and  uses  of  tellurium  and  selenium.  Two  other  investi- 
gations, on  heat  transmission  and  on  illumination,  are 
not  yet  organized.  Engineering  Foundation,  on  the 
other  hand,  has  supported  an  investigation  of  hollow- 
crested  weirs,  and  has  organized  a  study  of  arch  dams 
and  a  study  of  wood-finishing  processes.  It  expects  to 
participate  in  a  study  of  reinforced-concrete  arches  in 
co-operation  with  the  research  committee  of  the  Ameri- 
can Society  of  Civil  Enginrers.  A  study  of  the  technical 
features  of  the  boll  weevil  campaign  is  under  ad- 
visement. 
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Neiv  Views  On  Steel— Under  the  title  "The  Study  of 
Steels  for  Engineering  Structures,"  Dr.  George  K.  Bur- 
gess, of  the  U.  S.  Bureau  of  Standai-ds,  reviewed  the 
present  status  and  probable  future  of  steel  as  a  struc- 
tural material  in  rather  broad  perspective.  Describing 
the  present  as  a  stage  intermediate  between  the  low- 
carbon  steel  and  the  alloy  steel  periods,  he  suggested 
the  possibilities  that  may  be  found  to  lie  in  the  use 
of  aluminum  and  duralumin ;  the  former  is  credited  with 
a  structural  efficiency  (strength  divided  by  weight)  only 
one-tenth  lower  than  that  of  structural  (mild)  steel, 
while  the  efRtiency  of  duralumin  is  three  times  that  of 
aluminum  and  one-fifth  greater  than  that  of  heat-treated 
alloy  steel.  He  referred  at  some  length  to  the  steady 
tendency  toward  the  use  of  higher-strength  steels,  and 
discussed  both  nickel-steel  and  copper-manganese  steel 
(the  latter  in  decidedly  encouraging  terms),  as  well  as 
silico-manganese  steel.  There  does  not  appear  to  be 
much  room  for  improving  the  quality  of  structural  metal 
by  cleaner  furnace  practice,  however  important  this  may 
be  in  high-carbon  and  alloy  grades.  Heat  treatment, 
on  the  other  hand,  is  a  distinct  possibility;  it  is  already 
used  for  eyebars  and  may  be  applicable  to  built  members. 

Dr.  Burgess  then  outlined  some  of  the  Bureau  of 
Standards  work,  and  described  two  new  test  devices. 
One  is  a  remote-reading  extensometer  based  on  the  prin- 
ciple that  the  resistance  of  a  carbon  contact  varies  with 
pressure;  the  instrument  has  been  brought  to  thor- 
oughly practical  form  and  has  been  used  in  some  im- 
portant recent  tests.  The  other  device  is  a  process  for 
making  strain  lines  (Luder  lines)  readily  visible  on  a 
steel  surface,  and  consists  of  coating  the  strained  sur- 
face with  a  white  cement  wash. 

City  Planning  Session 

A  whole  session  was  given  up  to  city  planning  at 
which  three  papers  were  presented  and  discussed. 
The  larger  part  of  the  paper  on  "Regional  Plan- 
ning," by  Nelson  P.  Lewis,  now  director  of  the 
physical  survey  for  the  plan  of  New  York  and  its 
environs  being  made  under  the  auspices  of  the  Russell 
Sage  Foundation,  was  devoted  to  an  outline  of  that 
work.  The  area  under  study  includes  5,500  square  miles 
located  in  three  states  and  has  a  combined  population 
(1920)  of  about  9,000,000.  In  this  area  there  are  nearly 
400  different  political  units.  The  metropolitan  division 
of  the  area,  which  includes  all  of  New  York  City,  to- 
gether with  Hudson  County  and  Newark,  N.  J.,  has  an 
area  of  360  miles  and  has  a  population  of  6,700,000. 
What  is  called  the  suburban  division  has  an  area  of 
1,170  square  miles  and  a  population  of  1,360,000.  The 
remainder  of  the  region,  classed  as  rural,  has  an  area 
of  3,970  square  miles  and  a  population  of  940,000.  It 
is  estimated  that  by  1960  the  population  in  the  entire 
region  will  be  20,000,000  and  that  in  the  year  2,000  it 
will  be  37,000,000,  the  latter  divided  into  metropolitan, 
20,000.000 ;  suburban,  13,000,000 ;  rural,  4,000,000.  The 
survey  now  in  progress  is  a  determination  of  the  re- 
gional planning  problem  th.;t  needs  solution. 

Zoning  and  Planning — The  general  principles  and 
practice  of  zoning  were  outlined  by  Morris  Knowles, 
consulting  engineer  and  chairman  of  the  city  planning 
commission  of  Pittsburgh.  Zoning  promotes  municipal 
economy,  facilitates  city  planning,  simplifies  traffic  con- 
trol, and  makes  for  better  health  and  sanitation.  It  is 
important  that  competent  legal  advice  should  be  had  in 
connection  with  zoning,  since  there  are  many  snags  to 


be  avoided.  A  zoning  consultant  from  outside  the  city 
is  desirable.  Publicity  work  cannot  be  overdone  if  the 
public  support  needed  for  the  adoption  of  a  zoning  plan 
is  to  be  secured.  All  zoning  plans  must  show  a  fair 
relationship  between  public  good  and  the  reaction  upon 
individual  property  owners. 

In  a  paper  entitled  "The  Engineer  and  City  Planning" 
George  H.  Norton,  city  engineer  and  chairman  of  the 
city  planning  commission  of  Buffalo,  N.  Y.,  said  that 
the  "ills  of  the  municipal  body  lie  in  its  deformed  and 
unguided  growth  rather  than  in  its  charter  or  ordi- 
nances" and  added  that  the  "beautification"  of  the  city 
"should  be  in  ordered  arrangement  and  growth  more 
than  in  surface  embellishments."  The  city  planning 
engineer  has  a  threefold  problem:  (1)  His  plan  must 
"appeal  to  the  sound  judgment  of  a  large  part  of  the 
citizens";  (2)  he  must  co-operate  with  "the  ever  present 
public  spirited  citizens  who  are  ready  to  assist  in  laying 
the  matter  fully  before  the  whole  electorate  in  such 
manner  as  to  win  their  approval";  (3)  when  such  public 
approval  has  been  secured  that  of  the  city  authorities 
must  ba  obtained.  Beyond  this,  the  city  planning  engi- 
neer must  always  consider  the  human  element.  In 
conclusion  Mr.  Norton  said: 

No  other  field  today  offers  a  fairer  range  for  the  highest 
development  of  eng-neering  perspective  or  the  formulation 
of  new  standards,  and  certainly  none  promises  a  fuller 
opportunity  for  the  engineer  to  take  his  place  as  a  leader  of 
public  thought,  qualified  to  guide  the  development  of  our 
greatest  institutions,  the  cities. 

Discussion — The  three  papers  were  discussed  together. 
C.  W.  Leavitt  urged  that  in  regional  planning  work  one 
of  the  main  objects  should  be  decentralization,  a  dis- 
tribution of  population  and  induotry  so  that  as  many  as 
possible  of  the  people  may  get  to  their  work  by  walking. 
He  also  urged  that  real-estate  developments  be  not  per- 
mitted to  block  regional  arterial  routes.  Frederic  Delano, 
a  member  of  the  committee  on  the  plan  of  New  York  and 
its  environs  and  a  former  member  of  the  Chicago  city 
planning  commission,  said  that  city  planning  activities 
in  Chicago  were  begun  twenty  years  ago.  No  one  man 
could  ever  make  a  city  plan  that  would  be  adopted  or 
if  adopted  that  would  be  carried  out. 

E.  A.  Fisher,  cor.sulting  city  engineer  and  superin- 
tendent of  city  planning  at  Rochester,  N.  Y.,  said  that 
the  Rochester  city  planning  bureau,  which  has  been  in 
existence  for  some  five  years,  is  a  part  of  the  depart- 
ment of  engineering,  where  he  believes  such  a  bureau 
belongs  because  the  bureau  gets  the  benefit  of  the  city 
engineer  force,  and  the  latter  keeps  in  touch  with  what 
the  bureau  is  doing.  About  four  years  ago  the  city  was 
zoned  as  to  use,  but  not  as  to  area  and  height.  Recently 
height  and  area  regulations  have  been  drafted. 

Education  Session 

The  session  of  Wednesday  afternoon  was  held 
jointly  with  the  Society  for  the  Prdhiotion  of  Engi- 
neering Education  and  was  addressed  by  Prof.  Charles 
F.  Scott,  president  of  the  latter  organization,  Prof. 
William  G.  Raymond,  dean.  College  of  Applied  Science, 
State  University  of  Iowa,  Magnus  W.  Alexander,  man- 
aging director  National  Industrial  Conference  Board, 
and  John  L.  Harrington,  president  Am.  Soc.  M.  E. 

Professor  Sc^:tt  outlined  the  new  project  of  the 
Society  for  the  Promotion  of  Engineering  Education, 
whereby  it  is  to  conduct  through  its  newly-appointed 
Board  of  Investigation  and  Co-ordination  an  intensive 
study  of  the  needs  of  engineering  education  with  respect 
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not  only  to  the  conditions  in  the  schools  themselves  but 
also  to  the  requirements  of  industry.  An  abstract  of 
the  report  upon  which  this  project  is  based  was  given 
in  Engineering  News-Record  of  Sept.  28,  1922,  p.  537. 

The  full  functioning  of  the  board,  he  declared,  must 
await  the  securing  of  funds  and  the  selection  and 
appointment  of  a  director  and  staff. 

Dean  Raymond  reviewed  the  status  of  engineering 
education  in  the  schools  of  the  middle  West,  taking  as 
the  basis  of  his  conclusions  the  information  gleaned 
from  a  questionnaire  which  was  answered  by  two  foun- 
dation schools  and  twelve  publicly  supported  schools 
in  that  regions.  Although  it  was  expected  that  because 
of  the  hard  times  that  have  come  to  the  farmers  during 
the  post-war  period  there  would  be  a  falling  off  in  col- 
lege attendance  in  the  Midwest  this  prediction  has 
proved  to  be  unwarranted. 

The  immediate  outlook,  Dean  Raymond  considers,  is 
for  smaller  attendance,  which,  due  to  present  over- 
crowded conditions,  will  not  be  displeasing  to  the  officers 
of  the  schools.  He  suggests  that  it  will  be  some  time 
before  the  schools  get  on  a  really  efficient  basis  unless 
the  combined  effect  of  some  additions  to  staff,  space, 
and  equipment  and  a  considerable  reduction  in  atten- 
dance brings  about  a  condition  of  balance.  He  referred 
also  to  the  poor  preparation  of  the  graduates  of  sec- 
ondary schools  in  the  midwest  territory  although  he 
could  not  say  whether  this  poor  preparation  is  peculiar 
to  that  region.  There  is  a  tendency,  he  declared,  to 
make  the  secondary  schools  practical  schools,  training 
most  of  their  students  for  business  life  rather  than  for 
college  entrance.  He  notes  also  a  distinct  tendency 
away  from  those  things  that  appear  to  be  difficult — ■ 
such  as  examinations  to  test  the  student's  knowledge. 

In  discussing  engineering  research,  Dean  Raymond 
took  issue  with  those  who  have  held  it  to  be  the  primary 
function  of  a  university.  On  this  subject  he  spoke  as 
follows : 

There  are  those  who  do  not  hesitate  to  say  that  the 
primary  function  of  a  university  is  research;  that  its 
teaching  work  is  incidental.  It  is  believed  that  except 
with  respect  to  those  institution.s  created  primarily  for 
research,  such  a  statement  is  wide  of  the  fact,  and  cer- 
tainly with  respect  to  the  state  universities  of  the  western 
and  southern  states  it  is  not  in  accordance  with  the  ideas 
in   the  minds  of  those  who  created  these  institutions. 

The  state  universities,  standing  as  the  capstones  of  the 
educational  systems  of  the  states,  were  created  primarily 
to  give  what  was  commonly  known  as  a  college  education 
to  the  youth  of  the  states.  The  idea  of  research  was  hardly 
thought  of  by  any  one  connected  with  the  institutions  when 
they  were  created.  This  idea  in  connection  with  these 
institutions  is  of  modem  growth. 

There  can  be  no  quarrel  with  the  statement  that  research 
is  an  important  function  of  a  university,  and  that  it  may 
be,  but  is  not  necessarily,  an  important  function  of  an 
^gineering  school.  But  it  is  believed  to  bo  fair  to  say 
that  those  .schools  in  which  engineering  research  of  impor- 
tance is  being  developed,  are  schools  in  which  the  signs  of 
the  times  are  being  read  aright;  schools  in  which  the  stu- 
denU)  even  though  they  do  not  participate  in  research  work 
arc  brought  into  an  atmosphere  that  is  wholly  beneficial; 
and  it  is  also  fair  to  say  that  in  the  engineering  schools 
in  the  West,  research  is  being  developed  with  some  rapidity. 

Mr.  Alexander  set  forth  as  the  objective  of  engineer- 
ing education  the  providing  of  .society  with  men  who 
have  had  a  general  education  and  who,  in  addition,  have 
been  trained  in  a  knowledge  and  understanding  of  the 
exact  Hcience.f  through  which  they  arc  enabled  to  pro- 
mote the  physical   well-being  of  the  community,   and 


by  their  habits  of  e.Kact  thinking  and  constructive  out- 
look to  serve  as  leaders  in  public  and  private  affairs. 

He  pointed  out  the  need  in  a  society  of  increasing 
complexity  for  exact,  clear  thinking  on  a  basis  of  ascer- 
tained fact  and  experience.  The  training  of  the  engi- 
neer, he  said,  should  particularly  fit  him  for  leadership 
in  public  service  as  well  as  in  industry,  animated  as 
he  is  by  a  constant  spirit  of  inquiry,  a  pioneering  in- 
stinct, and  an  openmindedness  born  of  his  scientific 
bent.  The  enhancement  of  these  qualities  Mr.  Alexander 
conceives  to  be  a  task  of  the  engineering  schools. 

Mr.  Harrington  offei-ed  a  plea  for  co-operation  be- 
tween the  four  founder  societies  in  a  plan  for  a  general 
undergraduate  engineering  society,  having  chapters  in 
the  several  engineering  schools,  rather  than  the  present 
student  chapters  of  the  national  engineering  societies. 
He  contends  that  in  the  student  sections  the  tendency 
toward  specialization  is  carried  too  far  and  that  these 
are  failing  measurably  to  serve  the  purpose  for  which 
they  were  formed.  In  this  connection  he  cites  the 
results  of  a  survey  of  the  student  branches  made  last 
year  by  Dr.  William  H.  Kennerson,  dean  of  the  School 
of  Engineering  of  Brown  University,  who  concluded 
that  most  student  branches  were  sustained  by  artificial 
respiration  administered  by  members  of  the  faculty. 

Technical  Divisions 

Organizing  sessions  of  four  new  technical  divisions 
were  held.  Such  divisions  were  authorized  by  the  Board 
of  Direction  last  June  and  provided  with  $4,000  in  the 
current  budget  of  the  society.  The  present  ones  deal 
with  the  sanitary,  highway,  irrigation  and  power  fields. 

So  far  each  of  the  divisions  is  feeling  its  way  along 
toward  organization  guided  only  by  the  general  rules 
laid  down  by  the  Board.  Each  of  the  sessions,  therefore, 
established  some  form  of  temporary  organization,  out- 
lined some  of  the  problems  which  the  section  could 
profitably  discuss,  laid  plans  for  the  program  to  be 
followed  at  the  New  Orleans  meeting  next  April  and 
arranged  for  the  enrollment,  through  a  general  letter 
to  be  sent  out  by  the  society  itself,  of  those  members 
who  wish  to  join  the  divisions.  Procedure  in  the  four 
divisions  was  not  identical,  nor  was  the  status  of  divi- 
sion affiliate?  or  the  amount  of  dues  uniformly  treated, 
but  as  in  each  case  action  was  only  tentative,  it  is 
probable  that  soon  there  will  emerge  some  uniform 
procedure,  after  which  the  sections  will  begin  to  func- 
tion technically. 

Broader  Sanitary  Engineering — Following  the  dinner 
and  organization  meeting  of  the  new  sanitary  engi- 
neering division  of  the  society,  H.  P.  Eddy,  consulting 
engineer,  Boston,  read  a  paper  on  the  "Present  Status 
of  Sanitary  Engineering,"  which  included  some  sugges- 
tions on  the  aims  of  the  division.  He  held  for  a  broader 
conception  of  sanitary  engineering  than  has  formerly 
prevailed  so  as  to  include  not  only  works  and  measures 
for  the  protection  of  public  health,  but  also  matters 
affecting  the  general  comfort  and  welfare  of  the  people. 

In  the  organizing  session  of  the  highway  division  a 
great  amount  of  discussion  as  to  the  advisability  of 
its  establishment  preceded  actual  formation.  This  argu- 
ment arose  from  the  fact  that  there  already  exist  some 
twenty-odd  organizations  doing  research  in  highway 
work  or  prescribing  specifications.  In  the  face  of  that 
knowledge,  however,  preponderance  of  opinion  was  to 
the  effect  that  the  society  should  form  a  highway 
division. 
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Sinking  a  Large  Cofferdam  Crib 

BRIDGING  the  West  Waterway  at  West  Spokane  St., 
Seattle,  by  the  construction  of  a  modern  bascule 
bridge  was  begun  June  9,  1922,  by  the  award  of  a 
contract  by  the  city  to  the  J.  A.  McEachern  Co.,  Inc., 
for  the  substructure  at  a  price  of  $265,000.  The  bridge 
is  to  cross  the  400-ft.  West  Waterway  at  an  angle  of 
47°45',  which  requires  a  total  length  of  steel  bridge 
of  600  ft.,  including  a  double-leaf  bascule  span  of  288 
ft.  c.  to  c.  of  •  trunnions,  with  roadway  at  El.  4"  47, 
giving  a  clear  channel  between  trunnion  piers  of  150 
ft.,  and  in  order  to  get  below  the  proposed  future  chan- 
nel of  47  ft.  depth  of  water  at  high  tide  the  masomy 
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The  west  pier  crib  was  built  by  the  J.  A.  McEachern 
Co.  at  the  plant  of  the  Elliott  Bay  Marine  Construction 
Co.,  one-half  mile  south  of  the  bridge  site  on  the  West 
Waterway,  where  a  number  of  wooden  ships  were  built 
during  the  war. 

Construction  of  the  west  pier  crib  began  on  Aug. 
28,  and  was  complete  on  Oct.  16.  Its  framing  de- 
tails may  be  judged  from  the  view.  Fig.  1,  which 
shows  the  crib  as  it  stood  in  the  shipyard  just  prior 
to  launching.  It  was  launched  Oct.  19  at  flood  tide, 
after  launching  ways  had  been  extended  well  out  into 
deep  water  to  prevent  the  crib  being  strained  as  it 
entered  the  water. 

A  good  view  of  the  crib  during  the  launching  and 
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PIGS.  1   AND  2 — COFFERDAM  CRIB  ON  THE  WAYS  AND  ENTERING  WATER 


After  entering  the  water,  the  crib,  which  is  87x42  ft.  and 
S.'j  ft.  high,  heeled  to  an  angle  of  about  4  5  deg.  While  it 
was  being  floated  to  the  pier  site  a  floating  driver  lifted 
the  low  side  to  bring  the  crib  to  even  keel.      The  structure 

for  the  main  trunnion  piers  is  to  be  carried  to  53  ft. 
below  high  tide  (El.  0). 

The  plans  for  the  substructure  call  for  a  pair  of  piers 
for  each  trunnion  support  98  ft.  in  height,  from  El.  — 53 
to  +45,  each  with  its  own  concrete  base  and  founda- 
tion of  fir  piling.  These  piers  are  spaced  50  ft.  4  in. 
c.  to  c.  of  bases,  each  base  being  36  ft.  6  in.  on  the 
channel  side,  23  ft.  6  in.  on  the  shore  side,  and  42  ft. 
parallel  to  the  bridge.  The  piles  are  to  be  driven  to 
the  considerable  depth  of  125  ft.  below  high  tide  at  the 
east  trunnion  pier  with  cutoff  at  —  47. 

The  contractors  decided  to  construct  on  either  side 
of  the  channel  a  large  combined  cofferdam  enclosing 
the  two  trunnion  pier  foundations  rather  than  two 
smaller  cofferdams.  The  combined  cofferdam,  trap- 
ezoidal in  plan,  is  built  around  a  timber  crib  87  ft. 
long  on  the  channel  side,  74  ft.  on  the  shore  side,  and 
42  ft.  wide.  The  top  waling  timbers  are  at  El.  —  1, 
the  bottom  set  of  two  timbers  at  ^ — 36,  the  top  of 
the  steel  sheet  piling  which  surrounds  the  crib  at 
-1-2,  and  the  bottom  at  —  64,  which  is  11  ft.  below 
the  masonry  of  the  piers. 
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contains  223  thousand  feet  of  lumber  and  10  tons  of  steel. 
It  will  be  surrounded  by  steel  sheeting  62  ft.  long,  and  the 
cofferdam  thus  formed  is  to  be  excavated  to  an  elevation 
of  53   ft.  beloV   watei'. 

just  entering  the  water  is  shown  in  Fig.  2.  As  antici- 
pated, the  crib  keeled  over  on  one  side  at  an  angle  of 
about  45  deg.,  the  channel  side  floating  highest. 

No  time  was  lost  in  towing  the  crib  to  the  bridge 
site,  and  on  Oct.  21,  as  soon  as  the  falsework  was  in 
correct  position,  tugs  towed  the  crib,  with  a  floating 
piledriver  lifting  its  low  side  to  even  keel,  to  the  site 
of  the  west  trunnion  piers.  Here  it  was  floated  into 
a  berth  of  braced  pile  bents,  which  had  been  carefully 
located  beforehand  so  that  the  crib  would  come  to  rest 
against  vertical  guide  timbers.  TVie  open  or  channel 
end  of  the  berth  was  promptly  closed  by  driving  a 
row  of  capped  piles  from  side  to  side  of  the  87-ft. 
opening. 

The  area  to  be  enclosed  by  the  cofferdam  had  been 
excavated  already  to  El.  — 37  with  clamshell  buck- 
ets, the  material  being  loaded  on  barges  and  dumped  in 
the  outer  harbor.  As  planned,  the  crib  was  grounded 
at  this  level  by  loading,  at  low  tide.  The  load  con- 
sisted of  enough  66-ft.  steel  sheet  piling  placed  on  top 
of  the  crib  to  sink  it  and  hold  it  down  at  all  tide 
levels.     The   crib  careened  once,  toward  the  channel. 
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but  mooring  lines  to  shore  held  it  secure  and  it  was 
righted  without  any  damage  whatever  being  done 
to  it. 

Lackawanna  14-in.  arch-web  steel  sheet  piling  66  ft. 
long,  which  had  been  ordered  by  water  shipment 
through  the  Panama  Canal  from  the  east  coast  spe- 
cially for  this  cofferdam,  was  driven  around  the  crib 
to  complete  the  cofferdam.  Each  pile  was  picked  up 
by  a  stiffleg  derrick  with  90-ft.  boom  and  lowered  into 
position,  where  it  was  driven  by  a  drop  hammer  work- 
ing in  short  leads  suspended  out  from  a  floating  pile- 
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FIG.    3— WEST  PIER   COFFERDAM 

Building  a  joint   cofferdam    for   the    two    piers   of    the   pair 
made  necessary  the  large  ciib. 

driver.  The  channel  and  two  side  walls  were  driven  in 
thi.s  manner.  The  shore  side  was  driven  with  an  ordi- 
nary land  driver  on  skids.  These  sheet  piles  were 
driven  without  jetting,  although  provision  had  been 
made  for  a  jet.  Piles  were  driven  through  a  fine  sandy 
material  containing  some  blue  clay,  to  —  64.  The 
217  sheet  piles  surrounding  the  cofferdam  were  driven 
in  ten  days,  ending  Nov.  .3. 

In  order  to  divide  the  big  cofferdam  into  two  founda- 
tion areas  with  an  unused  area  in  the  center,  two  divi- 
sion walls  of  4xl2-in.  Wakefield  sheet  piling  have  been 
driven,  between  pairs  of  timbers  previously  framed  in 
the  crib  to  take  them. 

These  piles,  which  were  62  ft.  long  and  extended 
from  El.  -fl  to  El.  — 61,  were  driven  by  a  land  driver 

th  drop  hammer,  using  a  jet  to  each  pile.  They  were 
driven  in  ten  days  (part  time).  The  cofferdam  is  now 
being  excavated  preparatory  to  driving  the  foundation 
piles. 

The  total  material  in  the  cofferdam  is  as  follows: 

12  X   12  flr  timbor  and  blocking I2.'i  M.  ft.  Imii. 

I.ark    Ih  arliiK  bio.  ks    3  .M.  ft.  b.m. 

pbiiik    lining    poikfts 25  M.  ft.  b.m. 

1  2  X  fi4   Wakefield  sheet  piling 70  M.  ft.  b.m. 

Total    lumber    223  M.  ft.  b.m. 

Iron  rod«.  boll h.  etc in  tons 

X  66  ft.  steel  sheet  piling 2«8  tons 

J.  A.  McEachern  i.s  president,  B.  H.  Cooke  general 
»uperin.endent,  and  .J.  SamueKson  engineer  of  the  con- 
ractin'f  company.  The  work  is  being  carried  on  for 
he  cif/  under  .J.  D.  Blackwell,  city  engineer,  F.  A. 
lapp,  bridge  engineer,  and  .E.  K.  Triol,  engineer  in 
harge  of  construction. 


Determining  Sight-Line  Factors 
in  Stadium  Design 

IN  THE  design  of  a  stadium  it  is  essential  to  provide 
a  good  view  of  the  arena  or  field  from  any  angle  or 
height.  This  desired  feature  can  be  secured  only  by 
the  evolution  of  a  proper  cross-section  of  the  structure, 
determined  by  a  system  of  sight  lines  from  the  normal 
eye  position  of  spectators  in  each  bench  to  a  predeter- 
mined point  in  the  field.  This  feature  in  stadium 
design  was  described  at  a  recent  meeting  of  the  West- 
ern Society  of  Engineers  by  B.  M.  Thorud,  in  connec- 
tion with  a  paper  on  the  new  Chicago  and  University 
of  Illinois  stadiums  by  H.  J.  Burt,  consulting  engineer 
for  Holabird  &   Roche,  architects,   Chicago. 

To  explain  the  sight-line  system,  the  point  A  in  Fig. 
1  represents  the  average  eye  position  for  the  first 
riser;  E  is  the  top  of  the  field  wall  which  the  sight 
line  must  clear,  and  0  is  the  point  to  which  it  is  desired 
to  limit  the  seated  spectator's  view.  Where  a  running 
track  is  included  it  is  usually  around  the  side  of  the 
field  and  close  to  the  stand.  The  point  0  usually  then 
is  at  the  height  of  the  waist  of  a  runner  in  the  first 
or  second  lane  of  the  track.  This  location  is  consid- 
ered better  than  that  wherein  0  is  in  the  center  of  the 
track  at  field  level.  WTien  no  track  is  included,  0  is 
usually  on  the  level  of  the  field  and  somewhat  outside 
the  playing  field  or  gridiron  in  order  to  allow  a  view 
of  an  "out  of  bounds"  play. 

A  constant  height  of  riser  was  used  in  the  earlier 
structures  but  the  lat-^r  ones  have  variable  heights. 
The  width  of  tread,  which  is  usually  constant,  is  gov- 
erned by  the  .spectatoi-'s  comfort  and  the  number  of 
benches  necessary  for  the  desired  seating  capacity  in 
the  space  available  for  the  depth  of  the  stand.  A  24j-rn. 
width  should  be  the  minimum  and  30-in.  is  considered 


F-IG.S.   1,   2.   3— niAGRAIMS  OF  SIGHT-LINES   FOR 
.STADIT'M   DESIGN 

ample  for  comfort,  though  for  seats  with  backs  a  width 
of  .31  to  32  in.  gives  better  space  for  the  knees.  If 
any  tread  is  to  be  used  as  a  cross-aisle  greater  width 
is  required. 

To  determine  the  elevation  of  the  first  tread  as  in 
Fig.  1,  O  is  first  located  and  the  height  and  width  of  the 
field  wall  E  are  plotted.  The  aisle  width  U  is  laid  out 
and  a  vertical  line  is  drawn  at  the  normal  po.sition 
of  the  eye,  at  the  distance  /  from  the  face  of  the  riser, 
A  sight  line  is  then  drawn  through  O  and  E  to  this 
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vertical  line,  the  intersection  indicating  the  normal 
height  for  the  eyes  of  persons  sitting  on  the  bench 
or  tread. 

With  a  constant  width  and  rise  of  bench,  the  sight 
lines  will  be  parallel,  as  indicated  by  the  dotted  lines. 
For  each  succeeding  row  the  point  of  sight  on  the 
field  B  becomes  farther  away  from  the  stand,  so  that 
the  seat  value  diminishes  proportionately.  The  advan- 
tages in  convenience  and  simplicity  of  design  are 
overbalanced  Ijy  the  disadvantages  in  poor  seat  values 
of  the  top  benches  and  smaller  capacity  due  to  the 
limited  number  of  treads. 

If  the  point  of  sight  O  is  constant  and  a  constant 
clearance  X  is  adopted  for  the  height  of  head  above 
the  eye  level,  as  in  Fig.  2,  the  elevations  of  the  risers 
are  determined  by  sight  lines  radiating  from  0.  By 
this  method  the  height  of  risers  increases  successively. 


Line  of  siijhf  across  fie/d 


From  Job  and  Office 
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the  top  rows  closer  to  the  field  than  they  would  be  in 
a  single-deck  stadium  of  equal  capacity.  Since  this 
increases  the  upward  curvature  of  the  line  through  the 
eye  positions,  and  consequently  increases  the  slope  of 
the  tangent  to  the  curve,  a  greater  height  of  riser  is 
required.  Another  consideration  in  a  double-deck 
stadium  is  to  fix  the  lowest  elevation  of  the  upper  deck 
or  balcony  so  that  a  line  of  sight  from  the  top  row  of 
the  lower  deck  will  terminate  at  a  point  sufficiently 
high  in  the  opposite  stand  to  include  a  portion  of  the 
lower  part  of  that  stand  and  give  a  good  view  of  an 
occasional  punt.  Since  the  upper  deck  is  seldom  used 
for  track  meets,  its  risers  can  be  made  smaller  by 
locating  the  point  of  sight  O  at  a  distance  from  the  edge 
of  the  football  gridiron  so  as  to  include  a  view  of  a 
piay  out  of  bounds. 


Bjnningirack 


FIG.  4— SIGHT  LINES  FOR  DOUF.LE-DECK  STADIUM 
The  effect  here  sought  is  to  brinfe-  top  rows  closer  to  the 
held  than  they  would  be  in  a  single  deck  stadium  of  equal 
capacity.  Upward  curvature  being  increased,  heights  of 
risers  are  greater. 


It  will  be  noted  that  a  line  drawn  through  the  series 
of  eye  positions  forms  a  curve.  A  clearance  of  5  or  6 
in.  for  X  would  give  such  a  rapidly  increasing  curva- 
ture as  to  require  an  impracticable  height  of  structure 
for  the  desired  number  of  rows.  For  this  reason  a 
height  of  4  in.  has  been  used  generally,  giving  risers  of 
from  12  to  17  in.  i^ach  sight  line  is  drawn  from  0 
to  intersect  its  respective  vertical  line  at  a  height  X 
representing  the  noi  mal  height  from  the  eye  to  the  top 
of  the  hat  of  the  spectator  in  the  next  seat  below.  The 
normal  height  o^  aye,  H,  is  then  measured  downward 
from  the  point  ^"  intersection  to  give  the  elevation  of 
the  riser. 

Since  it  would  be  impracticable  to  build  a  stand  with 
risers  varying  exactly  as  determined  by  the  above 
method,  it  is  usual  to  assume  a  series  of  tangents  to 
the  curve  ol  eye  position,  varying  the  slope  of  tangent 
to  give  risers  differing  in  height  by  one  inch. 

A  modification  of  this  method  is  to  determine  the 
sight  lines  for  a  constant  clearance  X  at  each  third 
row  instead  of  at  each  row.  This  plan,  shown  in  Fig.  3, 
is  based  on  the  assumption  that  a  spectator  can  easily 
look  between  the  heads  of  the  spectators  in  the  next 
two  rows  below  him.  In  this  way,  with  a  clearance  X 
of  Si  in.  for  each  third  row,  it  is  possible  to  derive 
from  the  same  point  of  sight  0  a  curve  of  eye  position 
having  less  upward  curvature  than  that  obtained  in  the 
previous  method  with  a  clearance  of  4  in.  for  each  row. 
The  variation  in  height  of  risers  will  then  be  from  8  in. 
to  11  or  12  in.  as  compared  with  "11  in.  minimum  to 
17  in.  for  the  previous  method  shown  in  Fig.  2. 
'  In  a  double-deck  stadium,  Fig.  4,  the  effect  is  to  bring 


Geophone  Used  in  Locating 
Compressed-Air  Leaks 

AN  ARIZONA  mining  company  has  demonstrated  a 
.  new  use  for  the  geophone  by  successfully  locating 
leaks  in  compressed-air  lines  which  were  buried  from 
IV  to  22  ft.  in  fine  rock  fill.  The  following  informa- 
tion is  abstracted  from  data  sent  to  the  U.  S.  Bureau 
of  Mines  and  contained  in  a  recent  bulletin  of  that 
bureau. 

The  mining  company  has  two  parallel  main  com- 
pressed-air lines  about  \\  miles  long  buried  under  an 
average  of  2  ft.  of  fine  rock  fill.  One  of  the  lines  is 
a  4-in.  high-pressure  (1,000  lb.)  main,  the  other  a 
10-in,  low-pressure  (90-lb.)  main.  The  two  mains  are 
separated  by  a  10-  to  30-ft.  interval.  Several  leaks 
developed  in  the  mains.  Various  members  would  be 
shifted  to  ascertain  the  location  of  leaks  and  finally  a 
Bureau  of  Mines  geophone  was  secured.  The  first  tests 
were  conducted  while  the  pumps  were  running,  but  so 
much  vibration  was  recorded  that  it  was  impossible  to 
detect   the   leaks. 

A  second  attempt  was  made  at  the  close  of  the  day 
shift,  when  the  compressors  were  not  operating  and 
when  the  pumps  could  be  shut  down.  The  valves  in  the 
far  end  of  the  surface  line  were  closed  and  the  lines 
were  pumped  to  full  pressure.  Geophone  readings  were 
then  taken  at  7-  or  8-ft.  intervals  directly  over  the 
line.  Several  leaks,  some  very  large  in  the  high-pres- 
sure line,  were  audible  with  the  geophone  at  distances 
varying  from  15  to  30  ft.  A  considerable  leak  in  the 
low-pressure  line  was  found  at  a  distance  of  10  ft. 
After  their  first  detection  leaks  were  easily  located. 
Though  the  largest  leaks  were  easily  discoverable  the 
superintendent  of  the  mining  company  believes  that  the 
instrument  cannot  be  depended  upon  to  locate  the  small 
ones. 

The  geophone  used  by  the  Bureau  of  Mine;  is  an 
improved  type  of  the  French  militarj^  geophone  The 
instrument  and  its  uses  are  described  by  Alan  Lt  'ghton 
in  Bureau  of  Mines  Serial  No.  2102.  publisl  ed  as 
Report  of  Investigations,  March,   1920. 
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Diagram  for  Designing  Open  Ditches 
With  1:1  Side  Slopes 

By  F.  T.  Mewes 

Kelker,    DeLeuw    &   Co..    rhiiH^n 

A  GREAT  decrease  in  the  time  and  labor  required 
to  determine  the  velocity  of  flow  and  discharge  of 
open  drainage  ditches  may  be  effected  by  the  use  of 
the  accompanying  diagram,  which  has  been  designed  by 
•the  writer  and  which  applies  to  ditches  with  side  slopes 
of  1  on  1.     This  diagram  consists  of  two  parts:      (1) 


01- 

05- 

0.9- 
10- 


roughness  coefficient  "n."  Since  the  scales  of  hydraulic 
radii  for  the  two  parts  of  the  diagram  coincide,  the 
velocity,  of  flow  in  a  given  channel  is  determined  by  a 
continuous  operation. 

The  nomographic  diagram  is  based  on  Manning's 
formula  for  velocity,  as  below,  in  which  the  roughness 
coefficient  "w"  is  equal  to  Kutter's  "n." 

n 

This  diagram  is  so  arranged  for  n  =  0.035  (which 
is  a  common  value  in  designing  dredged  drainage  chan- 
nels) that  one  operation  in  the  general  solution  is 
eliminated.  This  operation  is  F-G  in  the  following 
example,  which  indicates  the  method  of  using  the 
diagram  : 


Reference 
1  o  Diagram 


Item 
Bottom  width 
Depth  of  flow 
Cross-sertional  area 
Hydraulic  radiiis 
Hydraixlic  gradient 
Velocity  for  ii  =  0  035 
Discharge=  132  X  2  61 
(General)  ii  =  0.030 
Velocity  for  n  =  0.030 
Discharge  for  n  =  0  030 


Given 
16  ft. 
6  0  ft. 

4  00 
0  06% 


132     sq.ft 
4.00 


2  6lf.p.s. 
344  sec.-ft. 


3  07    fpi 


fco-e 


KIAGUAM  rnn  DKTKIt.MI-VtNO  FLOW  IX  OPKN  DITCHES 

Diusrum.  baiifrl  on  MHnnlnK'H  formula,  iipplie.-*  lo  ail<  Ii.m 
with  I  :  I  olnpes.  Inaxmui-h  a«  the  Ki-alc  of  the  hyilraullr 
rniliun'  lo    the    SHnic    In    both    rhnrti    the    ilplemilniitlon    .if 


faclor*  ran  hi- 
rllhmlp  cliarl. 
ar.'ompanylnK 


tmpjf 


A  logarithmic  diagram  to  determine  the  hydraulic 
radius  and  rro.ss-sectional  area  of  ditch  for  a  given  bot- 
tom width  and  depth  of  flow;  (2)  a  nomographic 
diagram  to  determine  the  velocity  of  flow  for  a  given 
hydraulic    radius.    hydr.TuIic    gradient    or    slope,    and 


For  ditfhe.s  with  .side  siopi-.n  dthcr  than  1  on  1,  oiil> 
that  portion  of  the  diagram  plotted  on  logarithmic 
paper  will  be  changed,  the  nomographic  diagram  to  the 
left  of  and  including  the  hydraulic  radius  scale  being 
the  Mamc  for  anv  channel. 
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The  Right  Way  to  Pile  Cast-iron  Pipe 

By  George  C.  Love 

Chief  Engineer,  Newport  News  Light  &  Water  Conipany, 
Newport  News,  Va. 

[N  THE  accompanying  view  is  shown  a  very  satisfac- 
tory method  of  storing  cast-iron  pipe.  Though  simple 
and  rather  obvious  the 
method,  its  advantages 
may  be  summed  as 
follows : 

1 — E  conomy  of 
space. 

2 — Accessibility  for 
thorough  inspection. 

3 — E  a  s  e  of  treat- 
ment of  ends  to  pre- 
vent rusting  of  ma- 
chined joints. 

4 — Ease  of  piling  or 
rehandling. 

5— Stability  of  the 
pile  itself. 

6 — Facility  in  mak- 
ing inventories. 
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SATISFACTORY   METHOD   OF 
STORING  PIPE 


Dotted  Maps  Aid  in  Location  of  Railroads 
To  Reach  Timber 

AS  AN  aid  in  locating  the  most  economical  branch 
.  railroad!  routes  to  reach  standing  timber,  an  en- 
gineer of  Portland,  Ore.,  uses  maps  on  which  dots  in- 
dicate both  location  and  quantity  of  the  timber  stand. 
This  method,  illustrated  by  the  accompanying  map,  can 
be  used  to  show  location  and  quantity  more  accurately, 
and  maps  so  made  are  said  to  be  more  conveniently 
read,  than  maps  on  which  the  timber  stand  is  shown 
by  colors. 

The  unshaded  circles  each  represent  100,000  ft.-b.m. 
of  Douglas  fir,  and  the  shaded  circles  represent  a  like 
quantity  of  Sitka  spruce.  Streams,  section  and  quar- 
ter-section lines,  divides  and  railroad  lines  are  also 
shown.  This  map  is  used  exclusively  to  locate  standing 
timber,  the  topography  being  plotted  on  another  map 
of  the  same  scale  which  is  used  in  conjunction  with 
the  timber  map  when  locating  the  railroad. 

The  method  has  been  found  most  useful  along  the 
Oregon  coast  where  very  heavy  logs  are  handled  and 


Hints  that  Cut  Cost  and  Time 


where  Ine  greater  part  of  the  cost  in  production  of  lum- 
ber is  the  cost  of  transportation  from  stump  to  mill. 

The  map  was  prepared  by  G.  B.  Herington,  consult- 
ing engineer,  Portland,  Ore. 


More  on  Setting  Slope  Stakes 

This  communication  from  an  engineer  in  far-off 
Turkey  ivas  prompted  by  an  article  which  appeared 
in  the  "From  Job  and  Office"  section  of  Engineer- 
ing News-Record,  Aug.  2!t,  1922,  p.  303,  on  a  simple 
method  of  setting  slope  stakes. — EDITOR. 
By  J.  C.  Brown 

Chief  Engineer,  Anatolian  Railway,  Constantinople,  Turkey 

SEVERAL  years  ago  I  used  a  method  of  setting  slope 
stakes  in  work  in  Canada,  the  method  involving  a 
special  rod  and  a  specially-marked  tape.  The  rod  con- 
sisted of  a  pine  board  about  10  ft.  long  with  a  I'oUer 
and  an  iron  guard  at  each  end.  To  this  was  attached  a 
canvas  tape  which  moved  freely  over  the  roller.  This 
tape  was  graduated  in  feet  and  tenths  from  0  to  20. 

The  tape  was  an  ordinary  metallic  one  gi'aduated  to 
feet  and  tenths  and  on  the  back,  beginning  at  a  distance 
equal  to  one-half  the  width  of  the  roadbed  in  fill,  was 
graduated  into  spaces  of  11  ft.  and  these  subdivided 
into  tentht.  A  .tring  or  wire  equal  to  half  the  difference 
in  the  width  of  the  roadbed  between  cut  and  fill  was 
attached  to  the  end  of  the  tape. 

Setting  Stakes  in  Fill — When  setting  slope  stakes  the 
level  was  set  up  in  a  position  to  take  in  as  many  stations 
as  possible.  The  rodman  read  the  fill  from  the  center 
stake,  and  the  instrumentman  checked  the  reading  with 
his  notes.  Next,  the  rodman,  holding  the  rod  at  the 
stake,  moved  the  tape  on  the  rod  as  instructed  by  the 
instrumentman  until  the  reading  on  the  rod  was  the 
same  as  the  fill  on  the  stake.  It  followed,  therefore, 
that  wherever  the  rod  was  placed  the  instrument-man 
at  once  read  the  fill  at  that  spot  without  any  cal- 
culation. 

The  chainman  then  stood  at  the  center  stake  with 
the  end  of  the  tape  and  the  rodman  went  out  to  a  point 
where  he   believed  the  slope  stake  might  come.     The 


TIMBER  INTENSITY  AIAP— LINCOLN  COUNTY,  ORE. 

Accuracy  in  locating  the  timber  and  convenience  in  reading  are  advantages  claimed.     Each  circle 

represents   lOO.uOO   ft.-b.m.     Shadec    circles  refer  to  Sitka  spruce;  others  to  Douglas  fir. 
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instrumentman  read  the  correct  fill  at  that  point  direct 
from  the  rod  and  called  it  to  the  rodman  who  consulted 
the  back  of  his  tape.  If  the  amount  of  fill  given  by 
the  instrumentman  corresponded  to  that  shown  by  the 
back  of  the  tape  that  par- 
ticular point  was  the  correc  t 
one  for  setting  a  slope  stake. 
If  the  rod  and  tape  readings 
did  not  agree,  the  rodman 
had  to  manoeuver  until  the 
conditions  were  satisfied. 

When  the  proper  place 
was  found  the  rodman 
turned  his  tape  over,  read 
the  distance  off  from  the 
center,  and  called  it  to  the 
instrumentman  who  entered 
it  in  his  notes.  The  process 
was  repeated  on  the  other 
side  and  the  cross-section 
was  complete. 

Setting  Stake  in  Cut — 
The  procedure  was  the  same 
in  cuts,  except  that  the  rod 
was  held  with  the  reverse 
end  up.  The  chainman,  too. 
held  the  end  of  the  string 
at  the  stake  and  the  rodman 
added  the  amount  of  the 
string's  length  to  his  dis- 
tance out  before  calling  to 
the  instrumentman. 

The  rod  could  also  be  used 
to  good  advantage  in  other 
ways.  For  instance,  a  line 
of  levels  could  be  run  with 
only  one  column  of  notes; 
that  is,  the  actual  elevations 
could  be  read  direct  from  the 
I  rod.  Again,  a  ditch  could 
be  staked  out  to  a  given 
gradient  without  figures, 
the  rodman  shifting  his  rod 
at  each  station  a  distance 
equal  to  the  per  cent  of  grade  and  the  instrumentman 
reading  the  consequent  correct  cut. 


&roduort«ol  Tope 
for  Rod 


SPKCIAL  ROD  AND  TAFE 

FOR  SETTING  .SLOPE 

STAKES 


Fie.  2 
SIMPLE   IMPROVEMENTS    IN    DRAFTING    ROOM    PRACTICE 
Fig    1 — A  double  pen  that  obviates  incessant  inking.     Fig. 
2 Drafting  paper  is  kept  taut  without  use  of  thumb  tacKs. 

taut.  To  avoid  this,  a  sketch  board  made  with  a  groove 
and  a  wedging  slat  at  each  end,  as  shown  in  Fig.  2, 
has  proved  of  much  advantage  in  placing  the  paper. 
With  this  arrangement  no  tacks  or  tack  pullers  are 
required  and  the  corners  of  the  paper  are  not  mutilated 
or  corners  of  the  board  so  perforated  that  they  fail  to 
hold  tacks  after  a  period  of  use. 

The  paper  is  made  taut  by  pushing  one  of  the  slats 
into  the  groove  while  the  other  is  in  place.  For  thin 
sketch  boards,  where  the  depth  of  groove  is  limited, 
brass  strips  can  be  advantageously  used  in  place  of  wood 
slats.  In  either  case  the  fastenings  will  be  below  the 
surface  of  the  board  and  the  T-square  will  slide  freely 
over  them. — American  Machinist. 


Pantograph  Roller  Made  From  Caster 

•  By  H.  D.  Hurley 

Massachusetts  Department  of  Public  Works.  Boston,  Mass. 

THE  standard  hardwood  pantograph  is  equipped  with 
a  metal  knob  on  which  to  travel,  but  this  device  is 
not  satisfactory,  because  of  the  uneven  motion  due  to 
varying  friction. 


Two  Drafting  Room  Devices 

A  DOUBLE  pen.  consii^ting  of  two  pen  points  placed 
in  one  holder  with  the  points  overlapping,  as  shown 
in  Fig.  1,  is  a  time  and  effort  saving  device  for  work 
with  India  ink.  The  filling  of  a  pen  point  with  a  quill 
dipped  in  ink  is  an  annoying  loss  of  time.  A  fountain 
pen  would  be  ideal  but  it  cannot  be  used  with  India  ink. 
The  double  pen  requires  only  occasional  filling,  serving 
somewhat  as  a  fountain  pen. 

A  feature  in  drawing  and  .sketching  which  is  unde- 
sirable is  that  of  thumb-tarking  the  paper  to  a  sketch 
board.  The  paper  is  continuou.sly  shrinking  or  expand- 
ing and  necessitates  shifting  the  tacks  to  have  the  paper 


ITKNITI'RF. 


F  PANTOnRAPU 


As  a  betterment  the  writer  procured  a  ball-bearing 
furniture  caster,  value  .5c.,  filed  the  .^haft  down  to  the 
•proper  size  and  substituted  this  roller  for  the  metal 

knob.  ,   .  . 

This  change  resulted  in  a  very  decided  improvement 
in  the  action  of  the  pantograph. 
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Letters  to  the  Editox* 


at  the  Road  Show  adjudged  it  sound  business  to  lay  aside 
for  the  moment  their  individual  stories  and  to  encourage 
attendance  at  the  show  by  joint  effort,  believing  that  a 
successful  show  will  make  for  the  prosperity  of  the  whole 
industry,  including  themselves. — Editor.] 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  pos^- 
ble.  Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


For  Service  without  Profits 

Sir — Your  editorial  comment  in  the  issue  of  Dec.  14  re- 
lating to  the  address  by  Dean  Kimball  on  "The  Engineer 
and  the  Demand  for  Industrial  Leaders,"  abstracted  in  the 
same  issue,  fails,  as  he  apparently  failed,  to  understand 
and  express  the  real  challenge  lo  the  engineer.  This  real 
challenge  to  the  engineering  profession  is  for  it  to  shake 
off  the  yoke  of  the  financiers,  owners,  and  business  execu- 
tives that  has  long  held  its  members  bound  as  servants  to 
the  big  interests  and  corporations  paying  their  salary 
checks.  Those  possessing  the  technical  knowledge  and  skill 
without  which  the  so-called  "captains  of  industry"  would 
ba  helpless  must  unite  v/ith  the  productive  laborer  who  is 
also  essential  in  any  industry,  to  serve  the  public  not  with 
lip  service  but  with  real  service  at  actual  cost.  The  plan 
of  the  Building  Guilds  of  Great  Britain,  whereby  the  work- 
ers and  managers  unite  to  make  the  contracts  and  hire 
capital  at  a  fixed  rate  of  interest,  is  an  example  illustrating 
productive  industry  for  service.  The  need  for  similar  serv- 
ice in  the  building  industry  in  this  country  is  all  too  evi- 
dent. There  is  no  greater  disgrace  than  the  present  wild 
orgy  of  profiteering  in  cheap,  jerry-built  houses  being  sold 
at  great  profit  to  the  man  trying  to  establish  his  family  in 
a  comfortable  home. 

Not  "service  first,  then  profits,"  but  service  first,  last  and 
all  the  time  rendered  by  well-rewarded,  keenly  interested, 
and  mutually  co-operating  workers,  is  the  insistent  call  to 
the  new  industrial  leader.  The  danger  of  confusing  mo- 
tives of  service  with  motives  of  profits  is  too  great  longer 
to  deceive  the  public  with  the  old  slogan  "service  first."  A 
good  example  of  this  danger  is  contained  in  Engmeerhifj 
NeiiK-Record  itself.  On  pages  35  to  57  inclusive  of  the  ad- 
vertising pages  of  the  issue  above  referred  to  will  be 
found  a  unique  example  of- the  clever  commercial  instinct. 
Anyone  who  has  bought  a  page  of  advertising  in  the  News- 
Record  knows  what  it  costs.  Yet  here  are  twenty-three  full 
pages  of  reading  matter  regarding  the  forthcoming  Annual 
Convention  and  Road  Show  of  the  American  Road  Builders 
Association,  ostensibly  donated  by  various  advertisers.  If 
this  reading  matter  is  of  value  to  the  reader,  is  it  service 
so  to  hide  it  in  the  advertising  pages?  And  if  not  of  value 
to  the  reader,  why  mulct  the  advertiser?  Does  not  the 
public  ultimately  pay  all  such  advertising  bills?  The  waste 
involved  in  modern  advertising  is  tremendous,  but  the  com- 
mercialized journals  naturally  foster  it  by  every  possible 
device. 

Rather  than  adopting  the  deceitful  slogans  of  business, 
engineers  should  attempt  to  transform  business  and  in- 
dustry so  that  control  will  center  not  in  the  hands  of  those 
who,  if  they  see  sufficient  profit  in  an  enterprise  will  give 
engineers  and  workers  a  chance  to  work,  but  in  the  hands 
of  those  who  actually  manage  and  do  the  work.  Profes- 
sional ethics  must  be  extended  into  the  realm  of  business 
and  industi-y,  iather  than  permit  the  doubtful  ethics  of 
"business  is  business"  to  gain  entrance  into  professional 
fields. 

J.  P.  J.  Williams. 
Flushing,  N.  Y.,  Dec.  IS. 

[Years  of  experience  have  convinced  us  that  the  adver- 
tising pages  of  Engineering  News-Record  are  read  quite  as 
carefully  as  are  the  editorial  pages,  and  this  letter  is  but 
another  indication  that  our  conviction  is  well  founded. 
In'  the  instance  which  appears  to  have  disturbed  our  cor- 
respondent, the  manufacturers  of  equipment  to  be  shown 


Why  Not  Abandon  the  Word  "Engineer"? 

Sir— If  it  were  not  for  the  editorial  approval  and  sym- 
pathy, A.  W.  Bedell's  letter  of  Dec.  16  would  attract  no 
more  than  a  passing  interest.  Why  .single  out  "sales  en- 
gineer" for  protest,  any  more  than  "valuation  engineer," 
"designing  engineer"  or  any  of  the  other  engineer  titles. 

We,  of  course,  all  know  the  cigar  salesman  who  changes 
his  line  to  electric  light  bulbs  and  immediately  becomes  a 
sales  engineer,  but  the  same  thing  happens  in  any  other 
classification;  and  as  a  rule,  the  successful  sales  engineer 
must  have  engineering  ability,  if  not  as  deep,  certainly  as 
broad,  as  the  engineer  with  whom  he  endeavors  to  do  busi- 
ness. Outside  of  the  universities,  and  technical  schools,  the 
sales  engineer,  with  his  data  and  catalogs,  is  the  largest 
quick  educator  of  engineers  that  we  have  today. 

Since  the  word  "engineer"  is  the  cause  of  so  much  di.s- 
cussion  and  frequently  irritation,  why  not  abandon  the 
word  altogether,  and  each  man  label  himself  according  to 
the  work  he  does;  for  example,  bridge  designer,  valuator, 
constructor,  salesman,  etc.? 

Scranton,  Jan.  4.  WILLIAM  L.  ACKER. 

Curbs  for  Concrete  Roads 

Sir — Some  remarks  appear  warranted  on  the  advisability 
and  in  many  cases  the  urgent  necessity  of  flanking  concrete 
road  slabs  with  curbs  or  wheelguards.  The  practice  of 
building  reinforced  concrete  highways  without  curbing  is 
very  general  and  the  objections  to  this  practice  may  be 
stated  as  follows: 

The  chauffeur  or  the  driver — for  it  is  the  automobile  and 
motor  truck  which  are  the  governing  factors  in  modern 
highway  construction — will  carefully  a-  oid  the  outer,  un- 
protected edge  of  the  slab  and  18  or  24  in.  of  its  avail- 
able width  on  each  side  may  reasonably  be  assumed  to  be 
lost.  An  18-ft.  concrete  roadway,  for  Instance,  will  thus 
be  practically  reduced  to  a  width  of  14  or  15  ft.  The  im- 
press of  the  tires  will  show  this  tendency  at  a  glance.  With 
highways  of  moderate  width,  say  of  30  or  40  ft.,  this  more 
or  less  instinctive  precaution  on  the  part  of  the  driver  is  a 
valuable  safeguard,  but  it  only  reduces,  does  not  do  away 
with  the  great  danger  from  what  may  be  called  derail- 
ments: the  getting  off  of  the  wheels  from  the  safe,  even 
surface  of  the  slag  to  the  waterworn,  sloping  earth  or  mac- 
adam outer  portion  of  the  highway  and  toward  the  edge  of 
the  slope  or  trench. 

In  the  article  entitled  "Highway  Design,  Maintenance  and 
Finance,"  Engmeering  News-Record,  Nov.  30,  1922,  p.  942, 
the  diminishing  strength  of  the  highway  slab  toward  its 
edges  is  referred  to  and  an  increasing  thickness  of  the  con- 
crete with  heavier  reinforcement  is  suggested  as  a  remedy. 
That  the  roadway  slao,  in  fact  any  reinforced  concrete  slab 
free  along  two  edges  offers  less  resistance  to  loading  toward 
its  edges  is  well  known  and  can  be  explained  through  the 
lack  of  lateral  adhesion  between  the  different  sections  of 
the  concrete,  but  in  our  case  the  fact  that  the  outer  portion 
of  the  slab  rests  on  a  less  even  or  reliable  foundation,  owing 
to  settling  or  washouts,  is  a  more  obvjous  cause.  If  we  try 
to  overcome  this  difficulty  by  gradually  strengthening  the 
slab  toward  the  outside,  we  are  left  almost  without  guid- 
ance, inasmuch  as  the  thickness  of  the  concrete  and  the 
amount  of  reinforcement  in  a  highway  slab  cannot  be  as- 
certained by  calculations  owing  to  the  uncertainty  of  re- 
sistance from  a  supporting  coil.  Ju.st  as  the  railroad  engi- 
neer chooses  a  certain  section  of  weight  of  rail,  not  because 
calculations  based  on  t'le  moment  of  resistance,  shtar,  etc., 
give  such  results,  but  because  experience  tells  him  so,  so  the 
highway  engineer  has  likewise  to  rely  solely  on  his  judg- 
ment and  experience. 

The  utter  hopelessness  of  any  attempt  to  obtain  help 
from  computations  in  proportioning  a  highway  slab  cannot 
be  more  strongly  expressed  than  m  the  above  mentioned 
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article  itself  where  even  the  location  and  direction  of  the 
reinforcing  steel  are  left  open  questions. 

Why  not  then,  we  may  be  justified  in  asking,  instead  of 
groping  in  the  dark,  give  to  all  our  highway  slabs  on  each 
side  the  benefit  of  a  substantial  curb  or  wheelguard  which 
is  bound  to  act  as  an  efficient  longitudinal  girder  supporting 
the  relatively  weaker  side  of  the  slab?  Such  curbing  will 
give  the  engineer  a  chance  to  work  out  an  efficient  drain- 
age system  for  the  roadway;  it  will,  besides,  as  stated  above, 
increase  the  available  width  of  concrete  wearing  surface 
and,  which  is  more  important  still,  add  greatly  to  the  safe+v 
of  the  traffic. 

St.  Louis,  Mo.  Carl  Gaylee. 

Dec.  23, 1922. 

Economical  Highway  Construction — A  Query 

Sir — In  reading  two  articles  that  have  appeared  in  Engi- 
neering Ne2t's-Reco7-d  recently  one  cannot  fail  to  be  im- 
pressed with  the  wide  differences  of  opinion  of  the  two 
authors  as  to  the  best  method  of  reaching  a  common  end, 
"economical  highway  construction." 

In  your  issue  of  Dec.  7,  1922,  p.  971,  Geo.  P.  Synie,  Senior 
Highway  Engineer,  North  Carolina  State  Highway  Com- 
mission, takes  more  or  less  credit  for  his  commission,  be- 
cause they  can  put  a  highway  locating  party  in  the  field, 
consisting  of  seven  or  more  men,  three  of  whom  are  or 
should  be  engineers,  keep  them  there  one  month,  pay  their 
expenses,  and  the  additional  expense  of  such  axemen  as  are 
needed  for  the  work,  and  have  them  locate  9.7  miles  of  high- 
way at  a  total  cost  of  $892.40.  Apparently  good  manage- 
ment? 

In  your  issue  of  Dec.  14,  1922,  p.  1030,  A.  R.  Hirst,  State 
Highway  Engineer,  of  Wisconsin,  muses  on  the  "fundamen- 
tals of  highway  department  organization."  Speaking  of  the 
personnel  Mr.  Hirst  opines  that  the  State  Highway  Depart- 
ments need  "young  men  of  education,  of  promise,  of  cour- 
age—men who  really  belong."  Speaking  of  salaries  Mr. 
Hir.st  declares,  "the  only  way  to  insure  these  is  to  pay 
salaries  adequate  to  the  work."     Apparently  good  logic? 

The  writer  unfortunately,  or  fortunately,  belongs  to  the 
great  class  of  "been  theres."  He  can  almost  see  the  North 
Carolina  field  parties  working  and  slaving  as  only  men 
interested  in  their  work  can  slave,  to  hold  down  the  "cost 
per  mile"  of  the  survey,  and  after  several  years  of  work 
with  no  reward  save  that  always  to  be  respected  reward 
"well  done  thou  good  and  faithful  servant,"  they  enter  an- 
other field  where  it  is,  at  least,  possible  to  lay  aside  some- 
thing for  the  inevitable  rainy  day. 

I  wonder  which  of  the  ideas  will  produce  the  most 
economical  highway  construction. 

L.  W.  Masburn, 
Chief  Engineer,  Southern  Engineering  Co. 

Clarksdale,  Miss. 

Dec.  22,  1922.       

Relative  Merits  of  Cast-iron  and  Steel  Pipe 
at  Ogden,  Utah 

Sir — In  C.  E.  Painter's  letter  published  in  Engineering 
NetiH-Record  of  Sept.  28,  1922,  p.  533,  attention  is  called 
to  Ogden,  Utah,  buying  a  small  quantity  of  cast-iron  pipe, 
whereas,  steel  pipe  had  formerly  been  used  exclusively.  Mr. 
Painter,  I  understand,  is  a  representative  in  Salt  Lake  and 
surrounding  territory,  including  Ogden,  of  one  of  the  cast- 
iron  pipe  foundries. 

In  the  Ogden  Stavdard-Ernmbier  of  Sept.  1,  1922,  the 
mayor  of  Ogden  is  quotfd  as  follows:  "One  of  the  large  de- 
termining factors  in  the  selection  of  cast-iron  pipe  was  that 
it  affords  an  opportunity  for  comparative  tests."  Ogden 
has  had  excellent  service  from  the  Matheson  joint  steel  pipe 
installed,  much  of  the  systpm  being  over  thirty  years  old; 
and  there  is  considerable  doubt  in  the  minds  of  many  in 
Ogden  and  surrounding  territory  as  to  the  wisdom  of  pay- 
ing a  large  bonus  for  cast-iron  pipe.  The  cast-iron  line 
cost  $10,434  more  than  galvanized  and  asphalted  M.  .1.  pipe, 
the  lowest  bid  for  the  latter  being  $38,7fi7. 

The  $10,434  which  could  have  been  saved  represents  27 
per  cent  of  the  cost  of  a  new  line  of  M.  J.  pipe  at  present 
costs.     If  this  saving  were  capitalized  and  put  at  compound 


interest  at  the  6  per  cent  rate  of  Ogden  bonds,  it  would 
amount  to  $41,736  in  23  years,  or  an  amount  that  would 
replace  the  line  entirely  at  that  time.  However,  experience 
has  demonstrated  that  Matheson  joint  pipe  in  Ogden  will 
last  much  longer  than  23  years;  in  fact  very  much  of  the 
system  has  already  lasted  33  years  with  excellent  prospects 
of  its  lasting  that  much  longer,  except  possibly  such  por- 
tions as  may  be  in  soil  impregnated  with  alkali.  It  would 
be  much  more  economical  to  the  city  to  replace  the  por- 
tions of  lines  failing  because  of  alkali,  than  to  go  to  the 
greater  expense  of  cast-iron  pipe  whose  life  under  such 
circumstances  is  problematical.  On  the  other  hand,  Mathe- 
son joint  pipe  can  be  protected  against  such  corrosion  by 
means  now  available. 

Matheson  joint  pipe  is  being  used  to  a  much  greater  ex- 
tent, as  it  has  been  improved,  and  it  is  now  regarded  as  a 
standard  material  by  many  engineers  of  the  West.  It  is 
laid  under  pavement  in  many  cities  and  towns,  and  is  re- 
garded by  many  as  being  preferable  to  cast  iron  because  of 
its  relative  freedom  from  breakage,  general  reliability  and 
greater  carrying  capacity. 

The  writer  was  city  engineer  of  Ogden  from  1916  to  1921, 
and  is  much  interested  in  this  subject,  both  from  a  profes- 
sional standpoint  and  as  a  private  citizen. 

Ogden,  Jan.  6.  Joseph  M.  Tracy. 

Relative  Discharges  Through  Plane  and  Bell-Mouth 
Reservoir  Outlets 

Sir— The  accompanying  sketches  show  two  reservoir  out- 
lets identical  in  every  respect  of  design  and  operating 
conditions  except  that  one  extends  into  the  reservoir  in 
an   enlarged   bell-mouth   shape.       It  is  assumed   that  each 
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TWO  FOR.\I.S  OF  RESERVOIR  OUTLET 

opening  is  entirely  submerged  and  has  the  same  get  away. 
With  the  same  head  would  the  flow  of  water  through  each 
form  of  outlet  be  the  same  ?  If  not,  which  would  discharge 
the  most  and  what  could  be  expected  as  the  maximum  vari- 
ation of  the  constants  used  in  computing  the  flow  through 
the  plane  and  the  bell-mouth  shaped  opening? 

S.  H.  Chapman, 
Shoshone,  Dec.  15.  Watermastor,  Idaho  Districts 


Permanence  Antagonistic  to  Progress 

Sir — In  your  issue  of  Dec.  28  there  is  an  editorial  dealing 
with  "Building  for  Permanence."  The  writer  cannot  find 
himself  in  accord  with  the  sentiments  expressed  therein. 
Permanence  and  progress  are  antagonistic  terms.  Per- 
manence is  stagnation. 

Especially  in  the  matter  of  dwellings  does  this  hold  true. 
New  conveniences  and  comforts  in  living  are  being  devel- 
oped constantly,  and  it  is  vastly  easier  to  incorporate  these 
in  new  construction  than  to  alter  old  construction  to  accom- 
modate them,  and  the  more  permanent  the  construction  the 
more  difficult  the  task  of  improvement. 

The  present  practice  may  entail  some  waste  hut  this  is 
the  law  of  progress.  We  are  constantly  rebuilding  our 
physical  structures,  and  let  ua  hope  our  mental  structures 
as  well.  J-  B.  Chessincton. 

Thermopolis,  Wyo.,  Jan.  2. 
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Road  Builders  Hold  Largest  Convention  in  History 

Practically  Every  State  Represented — Many  Delegates  from 
Toreign  Countries 


OVER  500  delegates  participated  in 
the  long  program  of  six  sessions 
and  thirty  technical  papers  presented 
at  the  annual  convention  of  the  Ameri- 
can Road  Builders'  Association  in  Chi- 
cago, Jan.  16-19,  1923.  This  attend- 
ance— the  larg-ist,  it  is  believed,  at  any 
of  the  full  score  of  conventions  held  by 
the  association — and  the  high  quality 
of  the  papers  marked  the  proceedings 
as  notable  among  highway  engineering 
conferences.  In  conjunction  with  the 
road  machinery  and  materials  exhibi- 
tion, which  is  reviewed  elsewhere  in 
these  columns,  the  professional  papers 
and  discussions  constituted  an  educa- 
tional effort  of  notable  character. 

It  is  as  a  source  of  edvication  that 
one  must  look  to  the  convention  for  its 
signficance.  It  was  evident  that  the 
delegates  came  to  listen  and  learn  and 
not  to  contribute  opinion  or  informa- 
tion. There  was  very  little  discussion 
of  any  of  the  papers.  This  fact  and 
the  fact  that  abstracts  of  the  papers 
are  published  in  this  issue  or  will  be 
published  in  future  issues,  reduces  any 

Moffat  Tunnel  Suit  to  Go  to 
Supreme  Court 

Opponents  of  the  Moffat  Tunnel  proj- 
ect in  Colorado  have  announced  their 
intention  to  carry  the  case  to  the  U.  S. 
Supreme  Court  following  the  denial  of 
the  petition  for  a  rehearing  of  the  case 
by  the  State  Supreme  Court  which 
rendered  a  decision  favorable  to  the 
project. 

In  commenting  on  the  delay  the 
Official  Bulletin  of  the  Colorado  Engi- 
neering Society  indicates  that  the  period 
of  delay  may  be  used  advantageously 
to  draw  and  execute  contracts  with  those 
who  may  use  the  tunnel  since  the  law 
provides  that  the  Board  may  require 
any  of  such  contracts  to  be  entered 
into  before  the  beginning  of  the  con- 
struction or  expenditure  of  funds  if  in 
its  judgment  it  is  deemed  expedient. 
The  engineers  hold  that  the  act  of 
entering  into  such  contracts  would  en- 
list the  confidence  of  the  people  as  to 
the  sincerity  of  the  railroad  interests. 
Further  they  ask  if  there  is  any  reason 
why  the  city  of  Denver  should  not 
arrange  definitely  to  use  the  tunnel  to 
bring  water  it  needs  from  the  Western 
Slope.  

Commission-Manager  Administra- 
tion Effective  at  Astoria,  Ore. 

The  commission-manager  form  of 
government  went  into  effect  at  Astoria, 
Ore.,  on  Jan.  I,  with  0.  A.  Kratz  as 
city  manager.  All  the  administrative 
officers  appointed  by  Mr.  Kratz  were 
confirmed  by  the  commission,  including 
the  following:  city  engineer,  Rob'srt  A. 
McClanathan;  superintendent  of  water- 
works, Albert  Johnston;  superintendent 
of  streets,  J.  McAllister. 
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report  of  the  proceedings  to  short 
space.  It  is  possible  however,  wMle 
lacking  the  discussions'  from  the  floor 
and  the  business  transactions  which 
usually  make  up  the  news  of  the  con- 
ventions, to  note  salient  lines  of  in- 
terest in  highway  activity  which  the 
delegates  were  most  concerned  in  pur- 
suing. 

Six  sessions  of  the  convention  or, 
perhaps  more  correctly,  extending  the 
sessions  into  the  fourth  day,  proved 
questionable.  Despite  subjects  of  wide 
interest  and  their  excellent  presen- 
tation, attendance  was  not  maintained 
at  the  closing  session.     The  third  day 


Besides  the  news  report  of  the 
Road  Builders'  convention  on  this 
page,  abstracts  of  a  number  of 
papers  read  will  be  found  on  pp. 
153-157,  inclusive.  These  papers 
relate  to  the  most  recent  practice 
in  all  branches  of  highway  engi- 
neering, and  were  read  at  the  con- 
vention by  both  highway  engineers 
and  executives.  In  addition  to  the 
five  pfcges  of  abstracts  a  compre- 
hensive report  on  pp.  184,  185  and 
187  describes  equipment  and 
materials  exhibited  by  manufac- 
turers at  the  Road  Congress. 


of  convention  was  the  end  as  far  as 
the  attendance  and  interest  of  the  great 
majority  of  the  delegates  were  con- 
cerned. This  lent  an  atmosphere  of 
indifference  to  the  wind-up  of  the  tech- 
nical proceedings  which  was  not  war- 
ranted by  lack  of  value  in  the  papers 
themselves  and  which  was  partly  over- 
come only  by  the  efforts  of  the  chair- 
man to  arouse  discussion  from  the  floor. 

Each  session  was  devoted  to  a  dif- 
ferent general  phase  of  highway  de- 
velopment: At  the  first  session  gen- 
eral policies,  then  design  and  research, 
construction,  maintenance,  traffic  and 
finance.  A  part  only  of  one  session 
was  devoted  to  the  election  of  a  nomi- 
nating committee  and  the  adoption  of 
resolutions,  since  the  annual  Isusiness 
meeting  of  the  association  is  held  at 
another  date  and  separately  from  the 
technical  convention  and  the  road  show. 

Outstanding  interest  was  shown  in 
the  research  records  which  were  pre- 
sented from  the  Bates  Road,  by  Clifford 
Older,  from  the  Pittsburg  Road,  by 
Lloyd  Aldrich  and  from  the  Arlington 
test  farm,  by  A.  T.  Goldbeck.  Dis- 
cussion, beyond  mere  query  for  further 
explanation,  was  confined  to  comment 
on  the  Bates  Road  tests  by  Prevost 
Hubbard  who  discounted  the  signifi- 
(^ance  of  the  tests  in  indicating  com- 
parative merits  of  types  of  pavement. 
The  samv  doubt  was  voiced  by  Will 
Blair,  commenting  also  on  the  Bates 
Road  records. 


At  the  construction  session  the  three 
papers  on  haulage — industrial  railway 
by  A.  J.  Parrish,  heavy  truck  by 
Charles  H.  Fry  and  light  truck  by  A.  E. 
Horst — drew  the  largest  attendance  of 
any  session.  Largely  a  statement  of 
conclusions  and  tabulations  of  statis- 
tics b  sed  on  experience,  these  papers 
did  not  lend  themselves  to  impromptu 
discussion  and  they  will  be  published 
condensed  in  a  succeeding  issue.  A 
paper  by  H.  E.  Kuelling  on  local  gravel 
pit  equipment  and  operation,  outlined 
methods  of  field  location,  equipment, 
operation  and  costs  as  determined  by 
actual  experience  in  Wisconsin.  The 
essential  facts  of  this  paper  will  be 
published  in  a  future  issue.  Delays 
in  highway  construction  by  H.  K.  Davis 
and  B.  H.  Piepmeier  and  Winter  Con- 
struction by  J.  H.  Mullen  were  lost- 
time  questions  excellently  handled  in 
three  papers. 

Maintenance  Discussed 
Maintenance  was  the  subject  of  five 
papers  by  six  authors,  both  W.  A.  Van 
Duzer  and  A.  W.  Muir  writing  on  ma- 
cadam road  salvage  and  maintenance. 
Maintenance  organization  was  dis- 
cussed by  Frank  Page  who  recited  the 
practice  in  North  Carolina  by  which  in 
a  few  months  a  state  system  was  put 
under  intensive  maintenance.  Results 
of  five  years  patrol  maintenance  in 
Wisconsin  analyzed  and  summarized  by 
J.  T.  Donaghey  were  made  the  proof  of 
perhaps  the  strongest  argument  which 
has  been  made  for  state  maintenance 
through  county  organizations.  An  ex- 
tensive abstract  of  the  paper  will  be 
published.  In  the  matter  of  mainte- 
nance detail,  L.  H.  Nielsen  spoke  on 
gravel-roads  and  W.  H.  Root  on  earth- 
road  maintenance. 

In  the  closing  sessions  on  traffic  and 
finance,  A.  R.  Hirst  spoke  on  the  de- 
velopment of  tourist  traffic,  the  methods 
of  nurturing  it  and  its  valuation  as  a 
factor  in  highway  development.  J.  N. 
Mackall  and  Hai-ry  Meixell,  Jr.,  pre- 
sented different  phases  of  the  traffic  sit- 
uation in  papers  on  motor  vehicle  legis- 
lation. Speaking  as  a  banker  and  a 
former  superintendent  of  roads  of  Illi- 
nois, S.  E.  Bradt  presented  an  en- 
couraging paper  on  "Have  Large  Ex- 
penditures Changed  the  Public  Attitude 
Toward  Highway  Development?"  His 
conclusion  was  that  generally  there 
was  no  continued  reaction  to  be  feared. 
At  the  single  part-session  devoted  to 
business,  a  number  of  resolutions  per- 
taining to  the  convention  proceedings 
and  to  minor  matters  were  passed  and 
in  particular  a  resolution  urging  Con- 
gress to  give  the  authorization  required 
for  the  United  States  to  become  a  mem- 
ber of  the  Permanent  Association  of 
international  Road  Congresses. 


Railway  Construction  Authorized 

The  Florida  East  Coast  R.R.  has  re- 
cently secured  authorization  from  the 
Interstate  Commerce  Commission  for 
the  construction  during  the  next  five 
years  of  a  133-niile  line  between  Okee- 
schobee  and  Lemon  City,  a  suburb  of 
Miami,  Fla.  The  cost  of  the  project  is 
estimated  at  close  to  $5,000,000. 
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New  Administration  Under  Waj- 
in  Am.  Soc.  C.  E. 

The  new  Board  of  Direction  elected 
at  the  annual  meeting  of  the  American 
Society  of  Civil  Engineers  as  noted  in 
these  columns  last  week,  held  its  first 
meeting  immediately  following  the 
business  session  of  the  society  at  New 
York  last  week.  The  new  executive 
committee  will  consist  of  C.  F.  Loweth, 
Robert  Ridgway,  George  S.  Webster, 
Frank  E.  Winsor  and  Clifford  M.  Hol- 
land. The  committee  on  technical  activ- 
ities and  publications  comprises  Richard 
L.  Humphrey,  C.  E.  Grunsky,  Joseph  J. 
Yates,  John  P.  Hogan  and  John  N. 
Chester. 

The  annual  convention  for  1923  is  to 
be  held  at  Chicago  sometime  during 
June  or  July  and  the  technical  session 
probably  will  be  devoted  to  a  discussion 
of  railroad  terminal  problems.  The 
fall  meeting  will  be  held  somewhere  in 
District  5.  Invitations  have  been  re- 
ceived from  Washington,  Norfolk  and 
Richmond  and  the  matter  has  been  re- 
ferred to  the  committee  on  technical 
activities  and  publication,  with  power. 
As  already  announced,  the  spring  meet- 
ing will  be  held  at  New  Orleans  on 
April  18,  19  and  20. 

The  committees  appointed  by  the 
president  to  prepare  the  arguments 
that  will  accompany  the  referendum 
ballot  as  to  whether  the  society  shall 
join  the  Federated  American  Engineer- 
ing Societies  are:  For  the  favorable 
arguments:  R.  L.  Humphrey,  G.  G. 
Anderson  and  A.  P.  Davis;  for  the  op- 
position arguments:  C.  M.  Holland, 
F.  E.  Winsor  and  W.  L.  Huber. 


S.  T.  Wellman  Memorial  Meeting 

On  the  evening  of  Jan.  9  the  Cleve- 
land Engineerintr  Society  and  affiliated 
technical  societies  held  a  meeting  in 
memory  of  the  late  Samuel  T.  Wellman, 
one  of  the  pioneers  of  the  steel  indus- 
try. The  principal  addresses  were 
made  by  J.  H.  Stratton,  Ambrose 
Swasey  and  John  McGeorge.  A  number 
of  other  men  long  connected  with  Mr. 
Wellman's  technical  activities  gave 
reminiscences  of  his  career  as  steel 
manufacturer,  inventor,  and  builder  of 
industrial  machinery.  Special  tribute 
was  paid  to  his  services  to  the  world  in 
making  the  openhearth  steel  furnace  a 
practical  success  in  the  United  States 
and  in  his  invention  of  the  charging  ma- 
chine for  openhearth  furnaces. 


War  Department  Approves 
Chicago-Calumet  Harbor 

A  permit  for  the  construction  of  a 
municipal  harbor  in  Lake  Calumet  has 
been  granted  to  the  city  of  Chicago  by 
the  Secretary  of  War.  The  plans,  as 
outlined  in  Engineerinf/  News-Record, 
April  21  and  Aug.  4,  1921,  p.  673  and 
209,  provide  for  a  broad  basin  with  21 
ft.  of  water  and  having  slips  on  either 
side.  Filling  the  adjacent  low-land  and 
marshes  will  provide  about  1,4r)0  acres 
for  terminal  and  industrial  develop- 
ment. The  state  legislature  has  al- 
ready granted  the  bed  of  the  lake  to 
the  city  and  the  U.  S.  government  has 
dredged  a  deep  channel  in  the  Calumet 
River  as  an  outlet  to  T.ake  Michigan. 
Dredging  and  dock  runstruclion  is  es- 
timated to  cost  $3..'')00,00().  exclusive  of 
pier  sheds  and  terminal  facilities  to  be 
provided. 


Am.  Soc.  C.  E.  Resolution 

Asks  Speedy  Trial  of 

Alleged  War  Fraud 

Defendants 

The  full  text  of  the  resolution 
passed  at  the  Jan.  17  session  of 
the  Am.  Soc.  C.  E.  expressing  con- 
cern over  indictments  of  some  of 
its  members  for  alleged  war  con- 
struction fraud  follows: 

Whereas,  the  Board  of  Direction 
of  the  Am.  Soc.  C.  E.  has  been 
greatly  shocked  by  the  indictment 
of  several  of  its  members  and  the 
institution  of  civil  suits  to  recover 
millions  of  dollars  from  others  for 
alleged  war  frauds,  especially  in 
view  of  the  stigma  and  other  im- 
mediate serious  consequences  under 
which  they  are  placed  by  the  wide 
publicity  given  to  these  charges, 
and 

Whereas,  these  and  many  other 
members  of  our  society  responded 
to  the  call  of  their  government 
and  rendered  invaluable  service 
throughout  the  Great  War,  and 

Whereas,  the  Constitution  of  the 
United  States  guarantees  to  every 
accused  citizen  a  speedy  trial; 
therefore 

Be  it  resolved,  that  this  Board 
believes  that  every  instinct  of  jus- 
tice demands  that  these  charges  be 
immediately  tried  in  order  that  the 
guilty  may  be  punished  and  the 
innocent  may  be  freed  of  the  seri- 
ous accusations  which  have  been 
made  against  them;  and 

Be  it  furtlier  resolved,  that  copies 
of  this  preamble  and  this  resolution 
be  sent  to  the  President  and  at- 
torney-general of  the  United  States 
and  to  the  presiding  officers  of  the 
Senate  and  House  of  Representa- 
tives. 


News  Brevities 


Handling  of  Coal  Traffic  Reveals 
Railroad  Deficiencies 

yVashington   Correspondence 

Railroad  performance  in  the  handling 
of  coal  since  the  close  of  the  strike  has 
been  studied  and  analyzed  more  care- 
fully than  ever  before.  The  conclusions 
that  are  being  reached  do  not  reflect 
credit  on  the  railroads.  When  the 
figures  are  all  compiled,  it  is  believed 
they  will  prove  conclusively  that  rail- 
roading efficiency   is  very  low. 

These  figures  will  show  also,  it  is 
believed,  that  in  addition  to  the  poor 
handling  of  cars  the  principal  causes 
(if  transportation  deficiencies  will  be 
found  in  the  lack  of  motive  power  and 
in  the  inadequacy  of  terminal  facilities. 
The  railroads  have  enough  open-top 
cars,  actually  engaged  in  the  transpor- 
tation of  coal,  to  move  the  entire  re- 
quirements of  the  country  if  each  car 
will  average  thirteen  trips  a  year.  It 
is  believed  that  even  a  better  movement 
is  within  the  range  of  good  manage- 
ment. At  present,  the  average  railroad 
car  in  service  is  twenty  days  under- 
load and  2.2  days  in  movement,  but  it 
is  earning  revenue  during  only  L.'j  days. 

This  year's  careful  scrutiny  of  trans- 
portation conditions  will  develop,  it  is 
believed,  that  bottle-nerk  and  expensive 
terminals  mu.st  give  way  to  expanded 
facilities  and  the  sale  of  high-priced, 
close-in  terminals. 


The  third  annual  New  Jersey  State 
highway  convention  is  to  be  held  at  the 
Stacy-Trent  Hotel,  Trenton,  Feb.  14-17. 
In  addition  to  technical  papers  and  dis- 
cussions there  will  be  a  highway  in- 
dustries exhibit. 

The  Northern  Pacific  Railway  Co.  has 

announced  plans  for  the  purchase  of 
about  $17,000,000  worth  of  new  equip- 
ment to  be  delivered  largely  during  the 
current  year.  The  order  consists  of 
5,280  new  freight  and  express  cars  and 
49  locomotives. 

Two  railroad  systems  with  terminals 
in  Chicago  have  announced  proposals  to 
expend  an  additional  $22,000,000  for  new 
equipment.  The  Illinois  Central  has 
asked  bids  on  equipment  aggregating 
$15,000,000,  consisting  of  50  locomotives 
and  4,670  cars.  The  Chicago  &  North- 
western has  announced  an  appropria- 
tion of  $7,000,000  for  3,000  additional 
cars  to  be  delivered  early  in  the  spring. 

To  advise  the  directors  of  the  Pueblo 
Flood  Control  District  three  consultants 
have  been  employed:  P.  D.  Fitzpatrick, 
chief  engineer,  Vermont  Central  Ry.; 
Prof.  S.  M.  Woodward,  University  of 
Iowa;  and  Prof.  L.  G.  Carpenter,  con- 
sulting engineer,  Denver.  The  directors 
must  adopt  an  official  plan,  which  is 
being  worked  out  by  the  Dayton-Mor- 
gan Engineering  Co.,  and  a  period  al- 
lowed for  filing  objections  before  ar- 
ranging for  finances  or  starting  con- 
struction. 

Col.  Henry  S.  Graves,  dean  of  the 
Yale  School  of  Forestry,  and  chief 
forester  of  the  United  States  from  1910 
to  1920,  has  been  elected  president  of 
the  American  Forestry  Association. 
Dean  Graves  graduated  from  Yale  in 
1892.  After  graduate  study  of  forestry 
at  Harvard  and  the  University  of 
Munich  he  was  associated  with  Gifford 
Pinchot,  consulting  forester.  When  Mr. 
Pinchot  became  chief  forester  in  July, 
1898,  Mr.  Graves  became  his  first  as- 
sistant. From  1900  to  1910  he  was  di- 
rector of  the  Yale  Forestry  School. 

Health    lectures    and    demonstrations 

for  officers  and  nurses  given  for  five 
years  past  under  the  supervision  of  the 
New  York  State  Department  of  Health 
are  to  be  supplemented  this  year  by 
short  courses  for  sanitary  inspectors 
and  operators  of  water-works  and 
sewage-works.  The  course  for  sanitary 
inspectors  will  be  given  on  Feb.  5,  12, 
and  13,  and  for  operators  of  water- 
works and  sewage-works  on  Feb.  19 
and  20.  Both  courses  will  be  given  at 
the  Albany  Medical  College,  located  in 
Albany,  N.,Y. 

The  City  of  Detroit  recently  sold  $20,- 
163,000  of  bonds  for  public  improve- 
ments. Of  these,  $7,945,000  bear  in- 
terest at  4.1  and  $12,218,000  at  41  per 
cent.  The  bonds  sold  at  a  premium  of 
$61,900,  making  an  average  yield  rate 
of  100.307.  The  bonds  are  to  be  used 
as  follows:  Water  supply,  $5,2.30,000; 
street  railway,  $3,280,000;  sewers,  $2.- 
665,000;  Belle  Isle  bridge.  $2,100,000; 
lighting,  $1,368,000;  miscellaneous,  $5,- 
520,000. 
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Los  Angeles  Permitted  to 
Empty  Sewage  in  Ocean 

Screens,    Outfall    5,000    Ft.    Long   and 

Other  Limitations  Set  By  State 

Board  of  Health 

The  California  State  Board  of  Health 
has  granted  a  permit  to  the  City  of 
Los  Angeles  for  the  disposal  of  sewage 
effluent  in  Santa  Monica  Bay  pro- 
vided : 

(1)  That  within  eight  months  all 
sewage  reaching  the  ocean  shall  first 
be  passed  through  screens  with  slots 
not  more  than  tW  in.  wide  and  that 
within  two  years  the  discharge  shall  be 
from  the  outer  end  of  an  outfall  ex- 
tending at  least  5,000  ft.  from  low- 
water  shore  line  on  the  bay  bottom. 

(2)  That  disposal  shall  be  so  con- 
ducted as  not  to  cause  anything 
recognizable  as  of  sewage  origin  on 
adjoining  beaches. 

(3)  That  the  quality  of  water  at  ad- 
joining beaches  which,  in  the  absence 
of  Los  Angeles  sewage  would  be  safe 
and  suitable  for  public  bathing  pur- 
poses, shall  not  be  brought  below  such 
bacterial  standards  for  salt  water 
bathing  beaches  as  may  be  established 
by  the  State  Board  of  Health. 

(4)  That  no  objectionable  odors  shall 
be  caused  at  adjoining  beaches. 

(5)  That  the  operation  of  the  sew- 
age works  and  the  disposal  of  screen- 
ings shall  not  be  a  menace  to  health. 

And  (6)  that  additional  treatment 
and  changes  or  improvements  in  the 
outfall  shall  be  made  when  required  by 
the  State  Board  of  Health. 

The  restrictions  applying  to  adjoin- 
ing beaches  do  not  apply  to  Hyperion 
Beach  owned  by  the  city  and  where  the 
outfall  enters  the  ocean. 


Great  Falls  Power  Unit  Operates 

The  first  power  unit  of  the  Manitoba 
Power  Co.'s  56,000-hp.  development  at 
Great  Falls  has  gone  into  operation  and 
is  working  satisfactorily,  relieving  the 
power  shortage  experienced  by  the 
Winnipeg  Electric  Railway  Co.,  and 
furnishing  a  surplus  for  sale. 


Los  Angeles  Union  Terminal 
Order  Upset  by  Supreme  Court 

The  California  State  Supreme  Court 
recently  annulled  the  order  of  the 
California  State  Railroad  Commission 
which  directed  the  principal  railways 
entering  Los  Angeles  to  join  in  the  con- 
struction of  a  union  passenger  terminal 
at  what  is  known  as  the  Plaza  site.  An- 
nouncement of  final  action  by  the  Rail- 
road Commission  on  this  plan  was  pub- 
lished in  Engineering  News-Record, 
Dec.   22,   1922,  p.   1039. 

Last  January  the  railroads  insti- 
tuted proceedings  before  the  Supreme 
Court  to  annul  the  commission's  order, 
contending  that  the  commission  had 
exceeded  its  jurisdiction  in  ordering  a 
union  terminal  depot  and  that  only  the 
Interstate  Commerce  Commission  had 
the  authority  to  direct  such  activities 
by  railroads  engaged  in  interstate  com- 
merce. In  the  Dec.  19  decision  the 
court  upheld  this  contention  and  ruled 
that  "We  arrive  at  the  conclusion  that 
full  power  and  authority  over  the  mat- 
ter of  union  terminal  depot  facilities 
of  the  railroads  largely  engaged  in  in- 
terstate commerce  have  been  vested  in 
the  Interstate  Commerce  Commission 
and  that  the  state  commission  has  been 
divested  of  this  power." 

Grade  crossing  accidents  were  a  po- 
tent factor  in  the  demand  for  a  union 
terminal  and  consolidation  of  rail 
facilities  in  Los  Angeles  included  plans 
for  the  elimination  of  all  steam-line 
grade  crossings  in  the  city.  In  case  the 
court's  decision  applies  only  to  the 
terminal  itself,  the  city  has  announced 
tliat  it  will  endeavor  to  have  the  grade 
separation  program  carried  out. 

The  State  Supreme  Court  is  the  final 
tribunal  in  the  interpretation  of  state 
constitutional  rights  and  if  the  decision, 
which  has  not  yet  been  given  out  in 
full,  is  based  on  constitutional  inter- 
pretation, no  appeal  can  be  made.  The 
State  Railroad  Commission  has  an- 
nounced that  it  will  apply  to  the  Su- 
preme Court  for  a  rehearing  of  the 
case  and  in  the  event  that  the  decision 
is  final,  will  place  the  matter  before  the 
Interstate  Commerce  Commission  in  an 
endeavor  to  accomplish  the  desired 
results. 


92-Foot  Poles  Hauled  20  Miles  on  Two  Motor  Trucks 


These  poles  were  used  by  the  Pacific  Gas 
and  Electric  Co.  on  the  Pit  River  Power 
Project.  Two  of  these  red  fir  poles  were  set 
up  over  the  turbine  pit  at  Pit  River  Power 
Plant  No.  1  and  used  in  erecting  ma- 
chinery. Thirty  ton  sections  of  the  scroll 
case  units  were  lifted  into  place  and  as- 
sembled by  this  equipment.  The  grades 
over  which  these  poles  were  hauled  by  the 
motor  trucks  were  estimated  at  about 
10  per  cent.  The  trucks  had  to  work  on 
about  a  100-ft.  radius  in  making  turns 


The  head  driver  drove  the  truck  so  as  to 
clear  the  front  end  of  the  pole  and  the  rear 
driver  kept  the  rear  end  clear.  The  front 
driver  signalled  to  the  rear  driver  by 
means  ol  a  loud  whistle.  There  was  a  false 
bolster  on  each  truck,  with  a  chain  wrap 
and  a  screw  jack  over  the  pole  to  tighten 
^the  chain.  The  chain  was  attached  to  the 
bolster  by  a  pin.  There  was  just  enough 
play  over  the  top  of  the  pole  to  enable  the 
truck  to  swing  on  the  bolster  when  round- 
ing curves.    Bolsters  were  securely  bolted. 


Ford  Buys  Plant  Site  Near  Dam 
on  Mississippi  at  St.  Paul 

The  Ford  Motor  Company  has  pur- 
chased 167  acres  of  land  in  the  south- 
western part  of  the  city  of  St.  Paul, 
Minn.,  on  the  banks  of  the  Mississippi 
River  and  has  filed  a  petition  with  the 
Federal  Power  Commission  for  permis- 
sion to  develop  the  power  now  going 
to  waste  at  U.  S.  Lock  and  Dam  No.  1. 
The  use  of  this  power  has  been  the 
cause  of  a  long-drawn-out  conflict  be- 
tween St.  Paul  and  Minneapolis,  as 
outlined  in  the  Engineering  News- 
Record,  Dec.  28,  1922,  p.  1135.  The 
Ford  company,  in  its  petition,  has 
agreed  to  pay  a  reasonable  amount  to 
the  government  for  the  use  of  that  por- 
tion of  the  dam  devoted  to  power  pur- 
poses, estimated  to  be  between  $50,000 
and  $100,000  per  year.  It  has  also 
agreed  to  provide,  at  its  own  expense  a 
modern  hydro-electric  experimental  and 
testing  station  for  the  use  of  the  Uni- 
versity of  Minnesota,  and  to  make  its 
shops  available  for  the  training  of  stu- 
dents in  St.  Paul  and  Minneapolis. 

The  Ford  company  has  agreed  to 
start  work  in  the  spring  of  this  year  on 
a  plant  for  the  distribution  and  assem- 
bly of  its  products,  regardless  of 
whether  it  obtains  the  water  power.  If 
it  obtains  this  grant  it  will  extend  its 
plant  at  a  cost  of  $10,000,000,  for  the 
purpose  of  manufacturing  automobiles 
and  farm  tractors,  and  will  employ 
about  14,000  men. 

The  Chicago,  Milwaukee  and  St. 
Paul  R.R.  Co.  has  agreed  to  build  a 
line  from  the  point  where  its  Iowa  and 
Minnesota  Division  ci'osses  the  river  to 
the  Ford  plant  and  to  extend  this  line 
to  a  connection  with  an  existing 
branch  in  Minneapolis,  routing  through 
trains  over  this  new  line. 

The  city  of  St.  Paul  is  drawing  the 
necessary  ordinances  to  set  aside  an 
area  between  the  new  plant  and  the 
river  on  the  south  for  park  purposes; 
to  obtain  an  extension  of  the  trolley 
system  to  the  new  plant  and  extend  the 
same  across  the  river  to  Minneapolis; 
to  do  the  necessary  paving  and  im- 
provements to  make  the  plant  acces- 
sible to  vehicular  traffic;  and  to  vacate 
all  streets  in  the  area  bought  by  Ford. 

Ford  proposes  to  build  and  equip  a 
fleet  of  barges  for  the  handling  of  raw 
and  finished  products  on  the  Mississippi 
river.  In  that  event,  suitable  wharves 
will  be  built  south  of  the  plant,  with 
a  tunnel  connection  between  the  two. 


Dr.  Brown  Made  Acting  Director 
of  U.  S.  Standards  Bureau 

Dr.  Fay  C.  Brown,  since  the  World 
War  assistant  director,  has  been  ap- 
pointed by  Secretary  of  Commerce 
Hoover  acting  director  of  the  U.  S. 
Bureau  of  Standards.  Dr.  Brown  was 
born  in  Washington,  Ohio,  in  1881  and 
was  graduated  from  the  University 
of  Indiana.  After  graduate  work  at 
the  Universities  of  Illinois  and  Chicago 
he  took  his  doctor's  degree  at  Princeton 
in  1908.  For  a  time  he  was  an  in- 
structor in  physics  and  engineering  at 
the  University  of  Illinois  and  later 
joined  the  faculty  of  the  University  of 
Iowa.  In  1917  he  entered  the  military 
service  in  the  Ordnance  Department 
and  was  put  in  charge  of  testing  and 
ballistic  work  on  airplane  bombs.  While 
in  the  military  service  he  attained  the 
rank  of  major. 


January  25,  1923 


ENGINEERING     NEWS-RECORD 


181 


G.  W.  Buchholz  to  Leave  A.G.C. 

G.    W.   Buchholz,    who    for   the    past 
three  years  has  been  general  secretary 
of  the  Associated  General   Contractors 
of     America,     will 
sever     his    connec- 
tion with  the  asso- 
ciation  Feb.   15  to 
become    eastern 
manager     of     the 
W.   M.   Sutherland 
Building     &     Con- 
tracting Co.  of  St. 
Louis.        However, 
Mr.    Buchholz'    of- 
fices will  be  main- 
tained in  the  Mun- 
sey       Building, 
Washington,  D.   C. 
Mr.  Buchholz  joined  the  A.G.C.  Feb. 
10,    1919,    when    headquarters    of    the 
association  were   in   Chicago.     During 
his    three    years'    connection    with    the 
association  he   traveled  and   met  with 
contractors  in  every  state  in  the  coun- 
try and  has  gained  a  wide  friendship. 

Grand  Trunk  Agrees  with  City  on 
Detroit  Grade  Separation 

The  Grand  Trunk  Ry.  has  signed  an 
agreement  with  the  city  of  Detroit  pro- 
viding for  grade  sejiaration  on  D«- 
quindre  St.  from  Jefferson  Ave.  north 
to  Erskine  St.,  on  the  basis  of  the 
city's  plan  for  depression  of  the  tracks. 
The  total  cost  is  estimated  at  approx- 
imately $4,000,000.  According  to  the 
agreement,  the  city  will  bear  25  per 
cent  of  the  physical  cost  of  making  the 
depression  and  the  railroad  company  75 
per  cent.  The  city  is  to  pay  also  the 
total  cost  of  damages  awarded  to  the 
abutting  property  owners. 

The  depression  will  vary  from  one 
foot  at  Jefferson  Ave.  to  20  ft.  at 
Erskine  St.  in  a  distance  of  approx- 
imately IJ  miles.  Twenty-two  city 
blocks  and  six  street  railway  lines  are 
crossed.  It  is  planned  to  begin  work 
within  a  few  months  at  Jefferson  Ave. 
and  it  is  agreed  to  have  the  first  sixteen 
crossings  made  by  Dec.  31,  1929,  and 
the  remaining  separation  program  to 
Erskine  St.  completed  by  Dec.  31,  1933. 

The  agreement  ends  a  long  contro- 
versy between  the  city  and  the  com- 
pany. The  company's  plan  favored 
elevation  of  the  tracks  and  numerous 
hearings  were  held  before  the  question 
was  settled.  The  Michigan  Public 
Utilities  Commission,  before  which  the 
final  hearing  was  held,  approved  the 
city's  plan. 

.John  W.  Reid,  present  city  engineer 
of  Detroit,  was  for  several  years  grade 
sflparation  engineer  and  worked  out 
the  plan  which  was  finally  agreed  to. 

Sixteenth  St.  Brid^re  in  Pittsburgh 
Opened  to  Foot  Traffic 

Virtual  completion  of  the  new  Six- 
teenth St.  bridge  acro.ss  the  Allegheny 
River  in  Pittsburgh  wa.-i  indicated  on 
Jan.  1  when  the  footwalks  across  the 
bridge  were  opened  to  pedestrian  traffic 
and  a  private  ferry  which  had  operated 
at  the  crossing  since  the  old  structure 
burned  in  1920  was  discontinued.  Pave- 
ment is  yet  to  be  laid  on  the  buckle- 
plate  floor  of  the  roadway,  which  work 
is  not  likely  to  be  completed  until  sum- 
mer. 

The  bridge  comprisps  three  steel 
arrh-tru.ss  spans  of  the  braced-rib  type 
with  tie  in  the  plane  of  the  floor,  the 
spans  are  229,  437,  and  229  ft.  long. 


New  Jersey  Road  Commissioners 

Removed  by  Governor 

The  New  Jersey  State  Highway  Com- 
mission  has  been  removed  by  Governor 
George  S.  Silzer  who  states  that  he  will 
not  immediately  appoint  a  new  com- 
mission. In  the  message  to  the  state 
legislature  announcing  his  action,  the 
governor  asked  that  legislation  be  en- 
acted providing  for  a  commission  of 
three  instead  of  eight  members. 


Bridge  Across  Golden  Gate 
Again  Proposed 

Plans  have  again  been  brought  for- 
ward for  a  bridge  across  the  Golden 
Gate  at  the  entrance  to  San  Francisco 
Bay,  this  time  by  J.  B.  Strauss  of  Chi- 
cago, who  proposes  a  toll  bridge  to  be 
erected  by  private  enterprise  at  a  cost 
of  $17^00,000.  The  plans  call  for  a 
combination  cantilever  and  suspension 
span,  4,000  ft.  long,  of  which  2,200  ft. 
would  be  a  cable  suspension  section 
slung  from  the  ends  of  two  900-ft. 
cantilever  arms.  The  towers  at  either 
end  of  the  main  span  would  be  1,000 
ft.  high  and  there  would  be  two  shore 
spans,  each  1,320  ft.  long.  A  roadway 
90  ft.  wide  is  proposed  with  provision 
for  two  interurban  tracks  to  carry 
30-ton  cars,  two  highways  and  two 
sidewalks.  The  clearance  between  the 
bridge  and  water  level  would  be  200  ft. 
At  this  point  the  channel  is  about  300 
ft.  deep. 

The  San  Francisco  Chamber  of  Com- 
merce has  endorsed  the  project  and  the 
well  known  firm  of  McDonnell  &  Co., 
stock  and  bond  brokers,  has  offered  to 
undertake  the  raising  of  the  $17,500,000 
as  a  matter  of  public  service  without 
profit  to  the  firm. 

Morrow  Tells  of  Panama  Canal 
Maintenance  and  Operation 

At  a  regular  meeting  of  the  New 
York  Section  of  the  American  Society 
of  Civil  Engineers  on  Jan.  10,  Gov- 
ernor Jay  J.  Morrow  of  the  Panama 
Canal  Zone  described  in  detail  the  ad- 
ministration, maintenance  and  opera- 
tion of  the  canal.  His  address,  which 
was  illustrated  by  lantern  slides  and 
motion  pictures,  was  heard  by  a  large 
audience  which  included  many  repre- 
sentatives of  other  local  engineering 
societies,  present  as  the  guests  of  the 
section. 

Governor  Morrow  touched  but  lightly 
the  problems  of  construction,  but  dwelt 
upon  the  handling  of  ships,  the  canal 
terminals  and  their  transfer  and  over- 
hauling facilities,  the  water  supply  of 
the  summit  level  and  the  plans  to  in- 
sure its  adequacy,  the  struggles  against 
the  slides  and  the  government  and  busi- 
ness administration  of  the  canal  zone. 
He  referred  briefly  also  to  the  perennial 
lock  vs.  sea-level  controversy  and 
pointed  out  the  wisdom  of  the  decision 
that  gave  us  the  lock  canal. 

In  connection  with  the  finances  of 
operation  Governor  Morrow  declared 
that  it  is  now  a  fact  that  all  the  ex- 
penses for  operation,  maintenance  and 
administration  are  about  one-half  the 
sum  the  canal  turns  into  the  Treasury, 
and  that  the  canal  nearly  pays  inter- 
est and  amortization  on  the  investment. 
Traffic  has  increased  from  4,000,000  net 
tons  in  1915  to  more  than  11,000.000 
net  tons  in  1922.  It  is  estimated  that 
during  1923  it  will  almor.t  certainly  ex- 
ceed 13,000,000  ton.s. 


A.  St.  Laurent  Elected  President 
of  Canadian  Engineers 

A.  St.  Laurent,  who  was  appointed  a 
year  ago  chief  engineer  of  the  Depart- 
ment of  Public  Works  of  Canada,  was 
elected  president  of 
the  Engineering 
Institute  of  Can- 
ada at  the  annual 
business  meeting 
held  in  Montreal 
Jan.  23.  Mr.  St. 
Laurent  has  been 
in  the  Department 
of  Public  Works 
for  the  past  34 
years,  having  been 
first  appointed  in 
1888.  fie  became 
assistant  chief  en- 
gineer of  the  Department  in  1906  and 
two  years  later  was  made  assistant 
deputy  minister,  which  office  he  con- 
tinued to  hold  until  February,  1922. 

Mr.  St.  Laurent  was  born  in  Rimou- 
ski.  Province  of  Quebec,  in  1859, 
where  he  received  his  early  education. 
He  was  graduated  from  Montreal  Uni- 
versity. In  1885-6  he  was  engaged  on 
railway  location,  construction  bridge 
and  trestle  work  in  eastern  Quebec.  In 
1888  he  entered  the  service  of  the  Pub- 
lic Works  Department  of  Canada  at 
Ottawa  as  principal  draftsman  and  as 
principal  assistant  on  harbor  surveys, 
etc.  In  1891  he  was  made  assistant 
engineer  in  the  Winnipeg  office  which 
was  in  charge  of  the  departmental  op- 
erations in  northwestern  Ontario,  Man- 
itoba, and  the  Northwest  Territory.  In 
1898  he  was  transferred  back  to  head- 
quarters at  Ottawa  as  principal  assist- 
ant engineer  in  charge  of  designs  and 
contract  plans  for  a  lock  and  dam  at 
St.  Andrews  Rapids  on  the  Red  River. 
Other  work  over  which  he  had  super- 
vision included  a  traffic  bridge  across 
the  North  Saskatchewan  River  at  Ed- 
monton, the  lengthening  of  the  dry 
dock  at  Levis,  Quebec,  and  alterations 
to  the  dry  dock  at  Kingston,  Ont.  In 
1902  he  was  in  charge  of  the  construc- 
tion of  the  Laurier  bridge  at  Ottawa 
and  of  grain  elevator  No.  1  at  Montreal 
Harbor.  During  that  period  he  was 
acting  as  assistant  chief  engineer  and 
in  charge  of  the  chief  engineer's  office 
on  several  occasions. 


N.  Y.  Merchants'  Association 
Completes  Transit  Study 

Following  an  exhaustive  analysis  of 
the  plans  proposed  by  the  New  York 
Transit  Commission  and  by  Mayor 
Hylan  for  the  extension  of  the  New 
York  transit  system,  a  committee  of 
the  Merchants'  Association  of  that  city 
has  reported  strongly  in  favor  of  the 
Transit  Commission's  plan.  The  com- 
mittee is  headed  by  Col.  F.  A.  Molitor 
and  includes  also  Thoo.  Beran,  Jules 
R.  Breuchaud,  William  C.  Demorest, 
Jacob  M.  Gidding,  J.  K.  Robinson,  Jr., 
and  Walter  Stabler. 

The  report,  which  has  been  approved 
by  the  board  of  directors  of  the  asso- 
ciation, recommends  that  the  organiza- 
tion go  on  record  in  favor  of  the 
principles  embodied  in  the  Transit  Com- 
mission's proposal  and  that,  whether 
or  not  the  new  .state  administration 
may  deem  it  wise  to  change  the  control 
of  rapid  transit  matters,  the  experience 
and  judgment  involved  in  the  commis- 
sion's plan  be  preserved  and  utilized 
in  the  solution  of  the  problem. 
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Extensive  Flood  Damage 
in  Oregon 

Floods  in  Oregon  during  the  first 
week  in  January  seriously  damaged 
bridges  and  highways.  The  Willamette 
River  reached  the  highest  stage  in  33 
years,  and  because  of  drift  accumula- 
tions against  piers  both  the  Bumside 
and  the  Morrison  Street  bridges  across 
the  Willamette  in  Portland  were  closed. 
The  Morrison  Street  bridge  was  re- 
opened after  tugs  had  cleared  log  jams 
lodged  against  the  piers,  but  Burnside 
bridge  will  remain  closed  pending  in- 
spection by  divers  to  ascertain  whether 
scouring  occurred  around  piers. 

Traffic  over  several  main  and  branch 
line  railroad  routes  throughout  the 
northwest  had  to  be  diverted  or  discon- 
tinued. The  Santiam  River  swept  away 
bridge  approaches  and  several  hundred 
feet  of  Southern  Pacific  main  line  and 
Oregon  Electric  Ry.  tracks.  An  acute 
water  shortage  at  The  Dalles  was 
caused  by  a  break  in  the  principal  water 
supply  line.  Oregon  City's  water  sup- 
ply was  also  cut  oflf,  with  only  two 
days'  supply  in  the  distrib'iting  reser- 
voirs. 

Extensive  undermining  of  pavement 
occurred  throughout  western  Oregon. 
Scores  of  small  bridges  have  been  dam- 
aged or  swept  away  entirely,  in  some 
cases  the  piers  also  being  washed  out. 
Inconvenience  caused  by  curtailment  of 
motor  stage  service  emphasizes  the  ex- 
tent to  which  this  means  of  transpor- 
tation has  become  essential. 

Damage  in  Washington  is  heavy  in 
some  quarters  but  in  general  it  is  much 
less  serious  than  in  Oregon.  Olympia 
as  well  as  other  Washington  cities  were 
for  a  time  isolated  by  breaks  in  power, 
telegraph  and  telephone  lines. 


Western  Society  Convocation  to 
Be  Held  February  1 

The  Western  Society  of  Engineers 
will  hold  its  second  midwinter  convoca- 
tion on  progress  of  engineering  enter- 
prises in  Chicago,  February  1.  Speak- 
ers on  sewers  and  sewage  are:  George 
C.  D.  Lenth,  Harrison  P.  Eddy,  and 
Langdon  Pearse;  on  water  supply, 
Dabney  H.  Maury,  Louis  R.  Howson, 
and  Myron  B.  Reynolds;  on  fire  protec- 
tion, Clarence  Goldsmith;  on  central 
station  development,  past  and  future, 
Samuel  Insull. 


Steamer  to  Pay  for  Wrecking 
Bridge  Over  Hackensack 

Destruction  of  the  Hackensack  River 
drawbridge  on  the  Lincoln  Highway, 
near  Jersey  City,  on  June  22  (reported 
in  Engmeermg  News-Record,  June  29, 
p.  1095)  caused  a  loss  to  the  state  of 
$126,472,  according  to  an  estimate  just 
completed  by  a  board  reporting  to  the 
State  Highway  Commission  of  New 
Jersey.  It  is  "expected  that  $100,000, 
representing  about  80  per  cent  of  the 
loss,  will  be  charged  to  the  company 
owning  the  steamer  which  wrecked  the 
bridge,  as  settlement  for  the  damage 
caused. 


No  Abnormal  Unemployment 

Washington.  Correspondence 
There  is  no  conflict  between  recent 
statements  made  by  Secretary  of  Com- 
merce Hoover  and  Secretary  of  Labor 
Davis  as  to  unemployment.  Secretary 
Hoover  explains  that  he  did  not  say 
that  there  is  no  unemployment.  He  did 
say  that  there  is  ho  unemployment 
problem.  Secretary  Davis  at  about  the 
same  time  declared  that  there  are  1,- 
500.000  wage  earners  in  the  country 
who  are  "not  attached  to  any  payroll." 
At  Secretary  Davis'  office  it  is  ex- 
plained that  this  figure  represents  the 
normal  unemployment.  It  is  the  irre- 
duceable  minimum,  he  believes.  There 
always  is  a  floating  pool  of  unemployed, 
due  to  the  seasonal  character  of  many 
industries  and  the  fact  that  shifts  from 
one  type  of  employment  to  the  other  do 
not  coincide  precisely. 


Encfineerind  Societies 


Calendar 


Annual  Meetings 


ASSOCIATED  GENERAL,  CONTRAC- 
TORS OF  AMERICA,  Washing- 
ton, D.  C. ;  Annual  meeting  L,os 
Angeles,  Jan.  30-Feb.  3. 

NATIONAL,  HIGHWAY  TRAFFIC 
ASSOCIATION,  New  Yorlc ;  An- 
nual Convention,  Cleveland,  Feb. 
19-20. 

AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION.  Chicago  ;  An- 
nual Convention,  Chicago,  March 
13-15. 

AMERICAN  ASSOCIATION  OP  EN- 
GINEERS. Chicago ;  Annual  Con- 
vention, Norfolk,  Va.,  May  7-9. 

AMERICAN  SOCIETY  FOR  TEST- 
I.\G  MATERIALS,  Philadelphia; 
Annual  Meeting,  Atlantic  City, 
N.  J.,  June   25-29  or  30. 


The  Engineers  Club  of  Northern 
Minnesota  at  its  annual  meeting  held 
at  Hibbing  on  Jan.  8,  elected  the  fol- 
lowing officers:  Edward  Loye,  engineer 
with  Oliver  Iron  Mining  Co.,  president; 
L.  C.  Moore  and  C.  J.  Galvin,  both  of 
Hibbing,  vice-president  and  secretary- 
treasurer  respectively. 

The  Buffalo  Section,  American  Society 
of  Civil  Engineers,  at  the  bi-monthly 
meeting  on  Jan.  16  was  addressed  by 
Major  Geo.  H.  Norton,  city  engineer  of 
Buffalo,  on  Buffalo's  water  front  and 
harbor  improvements.  Plans  are  now' 
under  way  for  a  comprehensive  study  of 
Buffalo's  harbor  by  federal,  state  and 
municipal  authorities  and  Major  Norton 
outlined  these  efforts  and  described  the 
work  now  under  construction  by  the 
city  of  Buffalo.  Major  Paul  Reinecke, 
Corps  of  Engineers,  U.  S.  A.,  district 
engineer,  was  a  guest  at  this  meeting. 

The  Colorado  Engineering  Council 
has  been  widening  its  sphere  of  in- 
fluence by  increasing  its  representation. 
The  Colorado  Chapter  of  the  American 
Society  of  Heating  and  Ventilating 
Engineers  and  the  Rocky  Mountain 
Association  of  Petroleum  Geologists  are 
recent  acquisitions.  With  the  Colorado 
Section  of  the  American  Chemical 
Society,  which  has  applied  for  admis- 
sion, the  council  will  consist  of  twelve 
member  societies. 

The  Seattle  Engineers  Club  during 
the  holidays  played  Santa  Claus  to  85 
children  from  the  Washington  Childrens' 
Home.  This  is  the  fourth  annual  affair 
of^the  kind,  and  included  a  large  Christ- 
mas tree,  entertainment,  banquet  and 
presents  for  each  child.  C.  W.  Croasdill 
was  chairman  of  the  Christmas  com- 
mittee. 


Personal  Notes 


^ 


George  P.  Coleman  resigned  as  state 
highway  commissioner  of  Virginia  on 
Jan.  18,  stating  that  he  did  so  in  order 
to  be  free  to  do  those  things  which  he 
thought  "necessary  for  the  proper  ad- 
vancement of  the  highv/ay  interests 
which  mean  so  much  to  the  develop- 
ment of  Virginia."  Mr.  Coleman  had 
been  connected  vidth  the  state  highway 
department  since  its  organization  in 
1906  lid  since  1912  had  been  state 
highway  commissioner.  During  that 
time  he  had  laid  the  basis  of  the 
state's  highway  system,  advocated  and 
seen  enacted  into  law  much  progressive 
highway  legislation,  and  constructed 
over  7,000  miles  of  highways.  He  has 
been  president  of  the  Virginia  Good 
Roads  Association,  president  of  the 
American  Association  of  State  High- 
way Officials  and  president  of  the 
American  Road  Builders'  Association. 
He  served  as  chairman  of  the  commit- 
tee which  prepared  the  federal-aid 
highway  act. 

O.  D.  Street,  lately  general  manager 
of  distribution  of  the  Western  Electric 
Co.,  has  been  elected  vice-president  of 
McGraw-Hill  Co.,  Inc.,  in  executive 
charge  of  a  unit  of  six  electrical  jour- 
nals published  by  the  company. 

Nelson  F.  Pitts,  junior  assistant 
city  engineer  of  Syracuse,  N.  Y.,  has 
been  promoted  to  deputy  city  engineer. 
He  succeeds  William  A.  Gere,  retired 
under  the  new  pension  law  for  munici- 
pal employees.  William  F.  Kav- 
ANAUGH  will  probably  be  named  engi- 
neer in  charge  of  paving  to  succeed 
Mr.  Pitts. 

T.  D.  Claiborne,  of  Baltimore,  Md., 
formerly  with  Claiborne,  Johnston  & 
Co.,  Inc.,  announces  his  withdrawal 
from  that  company  and  that  with 
August  Mencken  and  H.  M.  Gittings  he 
has  incorporated  the  T.  D.  Claiborne 
Co.,  Inc.,  to  do  a  general  contracting 
business. 

James  M.  Cremin  has  been  appointed 
for  a  four-year  term  as  a  member 
of  the  California  State  Reclamation 
Board,  succeeding  Grover  C.  Shannon. 
F.  H.  Cothran,  formerly  division 
engineer  of  Southern  Power  Co.,  with 
headquarters  at  Charlotte,  N.  C,  is 
now  resident  manager  of  the  Quebec 
Development  Co.,  Ltd.,  at  St.  Joseph 
d'Alma,  P.  Q.,  Can.  "This  company  is 
beginning  the  development  of  a  480,000- 
hp.  hydro-electric  development  on  the 
Saguenay  River. 

Edward  S.  Walsh,  of  Brooklyn,  has 
assumed  office  in  Albany,  N.  Y.,  as 
state  superintendent  of  public  works. 
He  has  appointed  Jajvies  E.  Doylb  of 
Syracuse  as  deputy  superintendent  of 
public  works,  and  Patrick  J.  Cawley 
of  Syracuse  as  assistant  superintendent 
in  charge  of  the  middle  division  of  the 
Barge  Canal  system. 

Gannett,  SEEL-i-E  &  Fleming,  Inc., 
engineers,  requiring  more  space,  have 
moved  their  Harrisburg  office  from  204 
Locust  St.  to  the  Caplan  Bldg.,  1  N. 
Market  Square. 

Weston  &  Ellington,  architects  and 
engineers,  are  opening  an  oiRce  in  the 
Stroh  Bldg.,  Detroit,  Mich.,  for  con- 
sultation on  building  problems.  Will- 
iam C.  Weston,  architect,  has  had  24 


4 


Januar>'  Z5,  1923 


ENGINEERING     NEWS-RECORD 


183 


years  of  experience  in  San  Francisco, 
Birmingham,  Ala.,  Chicago  and  De- 
troit. Harold  S.  Ellington,  civil  engi- 
neer, graduate  of  Armour  Institute  of 
Technology,  Chicago,  was  formerly  as- 
sistant engineer  of  the  city  engineering 
department  of  Chicago  and  has  had  14 
years'  experience  in  construction  of 
commercial  and  industrial  buildings. 

Hakry  C.  Ash  has  been  appointed 
executive  secretary  of  the  Duluth, 
Minn.,  city  planning  commission.  Mr. 
Ash  was  at  one  time  assistant  city 
engineer  of  Duluth ;  he  has  been  con- 
struction engineer  on  many  projects  in 
Michigan,  Illinois,  and  Minnesota. 

F.  J.  KEas  has  severed  his  connection 
with  Norcross  &  Keis,  Atlanta,  Ga.,  to 
affiliate  with  Abbot,  Merkt  &  Co.,  New 
York  City. 

Clyde  Seavey,  city  manager  of  Sac- 
ramento, Calif.,  has  been  appointed  a 
member  of  the  California  State  Railroad 
Commission  for  a  full  six-year  term. 

Frederick  L.  Ford,  former  city  en- 
gineer of  New  Haven,  Conn.,  together 
with  his  brothers,  Robert  N.  and  Percy 
N.  Ford,  has  incorporated  the  Ford 
Bros.,  Inc.,  with  offices  in  New  Haven. 
The  firm  will  carry  on  a  general  engi- 
neering and  contracting  business,  with 
a  capital  stock  of  $100,000,  specializing 
mostly  in  public  works  contracts. 

Philip  Bond,  of  the  engineering  firm 
of  Franz  &  Bond,  Holyoke,  Mass.,  has 
recently  accepted  the  position  of  city 
engineer  of  Holyoke.  Mr.  Bond  will 
resign  from  the  firm  which  will  be  car- 
ried on  in  the  future  by  Fred  H.  Franz. 

Kenneth  Moller,  of  Lockwood, 
Green  &  Co.,  engineers,  Boston,  was 
elected  a  director  of  the  Boylston  Na- 
tional Bank,  Boston,  at  the  annual 
meeting  held  last  week. 

ClTeDE  W.  Wood,  chief  engineer,  South 
San  Joaquim  Irrigation  District,  re- 
signed on  Jan.  1  to  open  an  office  at 
Manteca,  Calif.,  as  engineer  and  con- 
tractor, specializing  in  irrigation  and 
drainage  engineering  and  general  con- 
struction work.  Mr.  Wood  has  been 
engaged  in  this  line  of  work  for  twelve 
years,  of  which  six. and  one-half  years 
have  been  spent  with  the  South  San 
Joaquin  Irrigation  District. 

C.  J.  Bennett,  who  retires  as  state 
highway  commissioner  of  Connecticut 
in  July,  was  never  employed  by  the 
Rochester  Railway  and  Terminals  Co. 
nor  by  the  Terminal  Railway  of  Buf- 
falo as  noted  in  these  columns  last 
week.  Nor  was  he  employed  in  N.  Y. 
State  Barge  canal  office.  Most  of  hi.s 
experience  has  been  gained  in  Connec- 
ticut, where,  prior  to  his  being  ap- 
pointed to  his  present  position  he  was 
superintendent  of  streets  of  the  city 
of  Hartford. 

M.  M.  Willcox,  former  assistant 
engineer  with  the  Pere  Marquette  Ry., 
has  joined  the  enKineering  staff  of  the 
H.  M.  Byllesby  Corp.  He  is  stationed 
in  Minneapolis. 

Frank  E.  Peacock,  until  recently 
an  instructor  in  mathematics  and  me- 
chanics at  the  University  of  Minnesota, 
has  joined  the  Simons  Co.  of  Chicago, 
III.,  as  designing  engineer  In  paper  mill 
engineering-construction    work. 

A.  W.  Wricht,  former  structural 
engineer  with  the  Eastern  Steel  Co., 
has  become  chief  engineer  of  the  Ham- 
ilton &  Chambers  Co.,  Inc.,  engineers, 
manufacturers,  and  contractors  of  New 
York  City. 


Edward  M.  Lynch,  of  Los  Angeles, 
Calif.,  has  been  re-appointed  city  engi- 
neer of  Taft,  Calif.  He  will  serve  for 
a  year. 

Henry  J.  Christensen  and  R.  V. 
Woods,  construction  and  consulting  en- 
gineers announce  the  opening  of  offices 
at  505  Seventeenth  St.,  Oakland,  Calif. 
The  firm  will  specialize  in  reinforced- 
concrete  steel  and  timber  design  and 
construction. 

Andrew  M.  Jensen,  formerly  of  the 
firm  of  Jensen  &  Ross,  civil  engineers 
of  Fresno,  Calif.,  has  opened  an  office 
in  the  Griffith-McKenzie  Building,  that 
city,  and  will  engage  in  practice  for 
himself. 

Arnold  G.  Chapman  of  Albany  has 
been  appointed  deputy  state  engineer 
by  State  Engineer  LaDu,  to  succeed 
Roy  G.  Finch.  He  is  a  graduate  of 
Union  college  and  entered  the  state 
service  in  the  state  engineer's  depart- 
ment in  1905.  He  has  held  various 
civil  service  positions  and  was  ap- 
pointed deputy  state  engineer  by  John 
A.  Bensel,  holding  this  position  until 
the  change  in  administration  in  1915, 
when  State  Engineer  Williams  ap- 
pointed William  B.  Landreth  to  the 
position. 

James  R.  Barber,  division  en- 
gineer of  the  Canadian  Pacific  Ry., 
Toronto  terminals,  during  the  past 
three  years,  has  retired.  Mr.  Barber 
has  been  with  the  Canadian  Pacific  for 
many  years,  associated  with  the  con- 
struction of  the  Credit  Valley  Ry.,  the 
Ontario  &  Quebec  Ry.,  the  Guelph  Junc- 
tion Ry.,  the  Richelieu  River  bridge, 
double-tracking  the  St.  Lawrence  River 
bridge  and  the  construction  of  the 
Sortin  yard  near  Montreal. 

H.  E.  Moses,  chief  of  the  water- 
works and  sewerage  section  of  the 
Pennsylvania  State  Department  of 
Health  for  the  last  six  years,  has  been 
appointed  assistant  chief  engineer  to 
the  department.  From  1908  to  1916 
Mr.  Moses  was  with  the  department  as 
assistant  engineer  on  water-works  and 
sewerage.  He  graduated  from  Dickin- 
son College  in  1898  and  studied  at  the 
University  of  Maryland  and  Johns  Hop- 
kins University,  subsequently.  From 
1900  to  1908  Mr.  Moses  was  with  the 
Harrisburg  Foundry  &  Machine  Works 
as  draftsman  and  chief  checker  on  the 
Corliss  type  of  engines.  At  the  out- 
break of  the  World  War  he  was  assigned 
on  sanitary  inspection  work  in  connec- 
tion with  temporary  National  Guard 
camps,  and  during  1917  and  1918  had 
charge  of  extra  cantonment  work  in 
civilian  areas  adjacent  to  Camp  Colt  at 
Gettysburg. 

Thomas  Smythe  Scott,  city 
engineer  of  Niagara  Falls,  Ont.,  has 
ju-st  been  appointed  city  manager.  Dur- 
ing the  early  part  of  his  professional 
career  Mr.  Scott  was  engaged  on  rail- 
road work  for  the  Grand  Trunk  Ry., 
later  becoming  associated  with  the  On- 
tario Power  Co.  as  field  engineer  in 
charge  of  construction  work.  Since 
1904  Mr.  Scott  has  been  In  charge  of 
many  important  engineering  works  at 
Niagara  Falls,  Shawinigan  Falls,  Van- 
couver, and  other  places,  as  well  as  be- 
ing assistant  to  the  city  engineer  of 
"Toronto.  He  was  also  assistant  pro- 
fessor of  civil  engineering  at  Queen's 
University,  Kingston. 

Charles  A.  Burn  has  severed  his 
connection  with  the  Pennsylvania  State 


Highway  Department  with  which  he 
was  employed  as  resident  engineer,  and 
has  become  associated  with  the  Dexter- 
Geare  Corp.,  manufacturer  of  concrete 
products  of  Miami,  Fla.  Mr.  Burn  is 
plant  superintendent. 

Ray  E.  Behrens  has  been  appointed 
county  engineer  of  Waukesha  County 
Wis.,  to  succeed  W.  G.  Caldwell  who 
has  opened  up  an  office  in  Waukesha 
for  the  practice  of  civil  engineering. 
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William  Zumwalt,  a  road  con- 
tractor well  known  in  the  Island  Em- 
pire, died  Jan.  9  at  Newport,  Wash., 
aged  61  years.  He  had  recently  been 
doing  state  road  work  in  the  northern 
part  of  Washington. 

Edwin  W.  Sanborn,  who  for  ten 
years  had  been  connected  with  the 
civil  engineering  department  of  the 
Lackawanna  R.R.,  died  Jan.  4  at  New- 
ark, N.  J.,  of  pneumonia,  aged  39  years. 
He  was  a  graduate  of  Illinois  College, 
class  of  1906,  and  had  lived  eight  years 
in  Newark. 

Colonel  Louis  H.  Knapp,  until  re- 
cently a  consulting  engineer  and  for  28 
years  superintendent  and  engineer  of 
the  water-works  of  Buffalo,  N.  Y.,  died 
in  that  city  Jan.  16  aged  74  years.  He 
built  the  reservoir  and  intake  tunnels 
in  the  Niagara  river  and  other  con- 
struction connected  with  Buffalo  water- 
works. 

Hon.  William  C.  Kennedy,  Canadian 
Minister  of  Railways  and  Canals,  died 
in  Naples,  Florida,  Jan.  17,  aged  55 
years.  He  was  born  in  Ottawa  and 
during  the  earlier  years  of  his  business 
career  was  largely  engaged  in  the  de- 
velopment of  the  oil  and  gas  industry 
in  southwestern  Ontario. 

Peter  Stipp,  building  contractor,  who 
had  lived  in  Scranton,  Pa.,  more  than 
35  years  and  had  erected  many  of  the 
city's  and  valley's  largest  churches, 
schools  and  manufacturing  plants,  died 
in  that  city  on  Doc.  27,  at  the  age  of  64, 
from  pneumonia.  Mr.  Stipp's  facilities 
for  construction  work  included  his  ovm 
brick  yard  and  two  stone  quarries. 

Hugh  Steele,  vice-president  of  the 
James  S.  Lang  Engineering  Co.  of 
Waltham,  Mass.,  died  recently  in  Hyde 
Park,  Mass.,  at  the  age  of  70.  He  was 
at  one  time  construction  engineer  of 
the  Boston-Providence  R.R.,  and  super- 
intendent of  grade  crossings  for  a  sec- 
tion of  the  old  New  England  R.R.  As 
superintendent  of  the  South  Terminal 
yards,  Boston,  he  aided  in  the  enlarge- 
ment from  60  to  600  trains  daily,  and 
later  he  was  superintendent  of  South 
Station,  Boston. 

John  Criswell,  a  civil  engineer  of 
the  Pennsylvania  State  Highway  De- 
partment, was  killed  Jan.  11  when  the 
automobile  In  which  he  was  riding  on 
the  Lincoln  Highway  between  Downing- 
ton  and  Woodbine,  Pa.,  was  thrown  into 
the  ditch  in  a  collision  with  a  limousine 
which  went  on  without  stopping.  Mr. 
Criswell  and  Da'vi.'!  Bowman,  driver  of 
the  car,  were  on  their  way  to  Pugh- 
town  where  they  were  supervising  the 
erection  of  a  bridge  on  the  West 
Chester-Pottstown  highway. 


184 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  4 


From  the  Manufactm'cr^s  point  of  View 


^ 


"^ 


A  Point  of  Contact 
Between  Maker  and  User  of 


^ 


ceiween  iviaKer  ana  user  oi  »  ^^ 

Construction  Equipment  and  Materials  J] 

Road  Show  Brings  Out  Wide  Range  of  Improved 
Construction  Equipment  and  Materials 

More  Than  200  Exhibitors  Fill  Chicago  Coliseum  with  Heavy  Plant 
— ^Many  Details  of  Design  Changed  for  Better  Operation 


WITH  construction  equipment  and 
materials  valued  at  $1,500,000  oc- 
cupying 79,000  sq.ft.  of  floor  space  in 
the  Coliseum  and  adjoining  buildings, 
the  Good  Roads  Show  held  in  Chicago 
Jan.  15-19,  in  conjunction  with  the  con- 
vention of  the  American  Road  Builders' 
Association,  presented  to  a  record  at- 

Highway  Industries  Exhibitors 
Hold  Annual  Meeting 

At  the  annual  meeting  of  the  High- 
way Industries  Exhibitors  Association 
held  in  Chicago  Jan.  17  plans  were  dis- 
cussed and  a  committee  appointed  to 
investigate  the  possibility  of  building, 
either  independently  or  in  co-operation 
with  other  organizations,  a  permanent 
structure  large  enough  to  house  future 
road  shows.  This  action  resulted  from 
conditions  created  this  year  by  lack  of 
space  in  the  Coliseum  and  adjoining 
buildings  to  take  care  of  the  exhibitors 
desiring  to  display  their  products. 

In  his  annual  report  President  S.  F. 
Beatty,  Austin-Western  Road  Ma- 
chinery Co.,  suggested  that  the  Good 
Roads  Show  might  be  held  during  sum- 
mer, at  which  time  the  spacious  Munic- 
ipal Pier  in  Chicago  would  be  adequate 
for  handling  all  demands  for  exhibit 
space.  The  heating  of  the  pier  for  win- 
ter exhibits  also  was  discussed.  Op- 
position to  this  proposal  developed  on 
the  ground  that  no  representative  at- 
tendance of  highway  contractors  anl 
engineers  could  be  secured  during  the 
summer  months  when  work  is  in  full 
swing.  The  executive  committee  of  tho 
association  will  take  under  considera- 
tion the  projects  for  a  permanent  build- 
ing and  a  show  during  summer. 

The  association  now  has  173  active 
and  27  associate  members,  making  a 
total  of  200.  This  year's  officers  were 
re-elected  for  another  term.  They  are: 
S.  P.  Beatty,  Austin-Western  Road  Ma- 
chinery Co.,  president;  John  B.  Hittell, 
Asphalt  Association,. vice-president;  C. 
N.  Leet,  Milwaukee  Locomotive  Co., 
treasurer;  and  H.  R.  Snow,  Autocar 
Co.,  secretary. 

"The  newly  elected  board  of  directors 
consists  of  the  four  officers  previously 
named  and  H.  B.  Baker,  Holt  Manufac- 
turing Co.;'  C.  R.  Dodge,  Northwest  En- 
gineering Co.;  Frank  Dunn,  Dunn  Wire- 
Cut  Lug  Brick  Co.;  C.  R.  Ege,  Portland 
Cement  Association;  H.  S.  Greene,  Bar- 
ber-Greene Co.,  F.  G.  Hudson,  Engi- 
neering Nen-s-Rccord;  C.  F.  Messinger, 
Chain  Belt  Co.;  and  K.  N.  Talbot,  Koeh- 
ring  Co.  ' 

An  executive  committee,  consisting  of 
the  four'  officers  of  the  association  aim 
C.  R.  Ege,  Frank  Dunn  and  K.  N:  Tal- 
bot, Was  chosen  at  a  later  meeting. 


tendance  of  highway  engineers,  contrac- 
tors, federal,  state,  county  and  city  offi- 
cials the  products  of  217  manufacturers. 
Embodied  in  the  design  of  these  ma- 
chines were  scores  of  new  or  improved 
features  developed  during  the  greatest 
road-building  year  in  the  nation's  his- 
tory. 

"The  demand  for  exhibit  space  so 
far  exceeded  the  area  available  that 
many  manufacturers  had  to  limit  their 
displays  and  others  could  not  be  accom- 
modated at  all.  This  condition  led  to 
the  passage  of  a  resolution  at  the  an- 
nual meeting  on  Jan.  17  of  the  High- 
way Industries  Exhibitors  Association 
creating  a  committee  of  seven  to  report 
on_  the  feasibiltiy  of  financing  and 
building,  either  independently  or  in  co- 
operation with  other  national  organiza- 
tions, _  a  permanent  structure  large 
enough  to  accommodate  future  road 
shows.  It  is  significant  of  the  growth 
of  the  highway  industry  that  the  faeili- 
ties_  for  display  offered  by  the  huge 
Coliseum  have  already  been  outgrown. 

Trend  of  Design 

This  year's  display  of  road  building 
equipment  offers  opportunity  for  a  few 
generalizations  on  the  trend  of  design. 
Heavier  machines  of  larger  capacity 
than  in  foi'mer  years  are  being  pro- 
duced. C.  W.  Kelly,  director  of  ex- 
hibits, estimated  the  tonnage  of  prod- 
ucts in  this  year's  show  at  120  per 
cent  more  than  that  of  last  year.  In 
road-construction  plant  a  greater  de- 
gree of  mobility  is  being  secured  by  the 
use  of  crawler  and  motor  truck  mount- 
ings. To  speed  up  moves  of  equipment 
within  city  limits  rubber-tired  wheels 
are  being  widely  employed.  Even  on 
heavy  slow-moving  machines,  such  as 
cranes  and  elevating  loaders,  a  range  of 
two  or  more  speeds  is  now  provided  in- 
stead of  a  single  speed. 

Gasoline  engines  as  a  source  of  power 
for  road-building  equipment  have 
scored  a  big  gain  and  tractor  opera- 
tion of  graders,  scarifiers,  patrol  main- 
tenance equipment  and  dump  wagons 
in  trains  is  becoming  general.  For  ac- 
curate measuring  and  batch-loading  of 
Concrete  aggregate  from  bins  into 
motor  tracks  or  industrial  cars,  gravity- 
operated  plants  have  passed  the  experi- 
mental stage  and  one  of  the  newer  de- 
velopments is  a  device  for  measuring 
and  loading  cement  into  containers  on 
motor  trucks,  thus  eliminating  all  labor 
in  handling  sacks  at  the  mixer. 

Operation  of  equipment  is  being  sim- 
plified and  improved  by  such  means  as 
enclosed  gearings,  more  convenient 
grouping  of  levers,  heavier  parts  at 
points  of  greatest .  wear,  castrsteel  in- 
stead of  cast-iron.  New  details  in  fin- 
ishing machines  nermit  the  strike-oflf  to 


operate,  at  different  levels  and  subgrad- 
ers  now  produce  the  new  form  of  base 
for  concrete  pavements  with  thickened 
edges  to  meet  the  revised  specifications 
of  Illinois  and  other  states. 

In  the  trench-excavating  field  two 
new  types  of  machines  were  introduced, 
one  a  "trench  hoe,"  consisting  of  a 
power-shovel  type  boom  and  dipper 
which  digs  towards,  instead  of  away 
from  the  machine,  and  the  other  an 
endless  chain  of  digging  buckets  with  a 
self-cleaning  feature  mounted  on  a  ver- 
tical, instead  of  an  inclined,  boom. 

Manufacturers  making  several  dif- 
ferent types  of  road-building  equipment 
have  made  progress  in  standardizing 
parts  to  facilitate  rapid  assembly  in  the 
shops  and  repairs  in  the  field.  Graders 
are  being  provided  with  scarifier  at- 
tachments and  extension  wings  on 
blades.  In  this  field,  as  well  as  that 
of  the  elevated  loader,  features  have 
been  introduced  to  adapt  equipment  to 
snow-removal  work. 

Road  forms  are  being  built  of  heavier 
metal,  riser  strips  have  been  introduced 
to  utilize  old  forms  for  thicker  pave- 
ment slabs  without  discarding  old  forms 
and  an  entirely  new  type  of  road  rail 
with  curved  top  and  two-part  joint 
w^edging  device  was  shown  for  the  first 
time,  its  feature  being  the  complete  ab- 
sence of  bolts,  rivets  or  stake  holes. 
Industrial  haulage  equipment,  for  batch 
boxes  has  been  increased  in  capacity  by 
the  introduction  of  multiple-unit  trucks 
holding  as  many  as  five  batches.  A 
great  variety  of  traffic  regulating  de- 
vices in  the  form  of  illuminated  signs 
on  standards  and  mushroom  lights  for 
street  intersections  were  on  display. 

This  year  the  participation  of  the 
state  highway  departments  and  the 
U.  S.  Bureau  of  Public  Roads  was  on  a 
far  larger  scale  than  in  any  previous 
year.  In  addition  to  an  elaborate  dis- 
play by  the  federal  government,  occupy- 
ing 4,000  ft.  of  floor  space,  booths  were 
occupied  by  the  highway  departments  of 
Illinois,  Georgia,  New  Jersey,  North 
Carolina  and  Wisconsin. 

In  the  space  available  for  this  re- 
port it  is  impossible  to  detail  the  fea- 
tures of  each  piece  of  equipment  ex- 
hibited by  each  manufacturer.  Many 
of  the  machines  have  been  standardized 
by  long  periods  of  successful  operation 
and  their  design  is  well  known  to  the 
road-building  field.  The  following  notes, 
therefore,  deal  in  the  main  with  im- 
provements in  established  types  or  with 
new  types  of  equipment  and  materials. 

Many  Design  Details  Improved 

Concrete  Mixers — A  larger  charging 
skip,  with  double  cables  as  insurance 
against  accident,  is  one  feature  of  the 
Koehiing  32-E  paver,  on  crawler  trac- 
tion, weighing  65,000  lb.  On  the  21-E 
machine  the  new  feature  is  two  der- 
ricks, one  on  either  side  of  the  charging 
skip,  to  facilitate  liandling  of  batch 
boxes.  Double  water  tanks  and  rubber- 
tired  wheel  mountings  are  supplied. 

The  Ransom  21-E  mi.xer  has  a  nev.- 
power  discharge  mechanism  and  the  bull 
wheel  for  m.oving  the  skip  has  been  re- 
placed by  bevel  gears  and  vertical  shaft 
forming  an  all-gear  drive.  On  the  dis- 
charge booni  the  former  rod  and  turn- 
buckle  support  has  been  replaced  by 
wire  rope  and  pulleys  for  quicker  and 
more  accurate  adjustment.  Two  travel- 
ing speeds  of  60  and  175  feet  per 
minute  have  been  introduced. 

The  eauipment  of  a  small  mixer,  the 
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4-S,  with  a  power  loader,  instead  of  a 
hand-opei'ated  device,  was  shown  by  the 
Chain  Belt  Co.  On  the  larger  crawler- 
mounted  pavers  a  new  safety  feature 
i3  a  skip  guard  while  on  the  bottom  of 
the  discharge  bucket  a  steel  blade,  ad- 
justable in  height,  has  been  added  to 
spread  the  dumped  concrete.  Another 
feature  is  the  enclosure  of  transmission 
and  reduction  gears. 

On  the  Smith  21-E  crawler-mounted 
paver  a  new  automatic  measuring  tank 
was  shown.  Another  improvement  is  a 
worm  boom  swing.  To  facilitate  rail- 
way transport  on  flat  cars  the  height 
of  the  frame  has  been  cut  down  9J  in. 
to  insure  adequate  clearance  under  all 
conditions  of  rail  transport. 

The  Archer  Iron  Works  has  secured 
great  mobility  for  its  1-bag  mixer  by 
mounting  on  a  Ford  truck  chassis.  A 
similar  trend  was  noted  in  the  Jaeger 
mixers  which  are  being  mounted  on 
rubber  tires;  this  company  also  manu- 
factures a  rubber-tired  trailer  mixer. 

A  new  low-charging  7-cu.ft.  mixer  was 
shown  by  the  Austin  Machinery  Corp.; 
its  principal  feature  is  a  simplified  dis- 
charge spout  operated  by  a  hand  lever. 
On  its  J-bag  mixer  the  Marsh-Capron 
Co.  has  increased  the  size  of  the  dis- 
charge opening. 

The  Foote  Concrete  Machinery  Co. 
exhibited  a  low  platform  rubber-tired 
trailer  for  rapid  transport  of  large 
paving  mixers. 

Grading  Equipment  —  In  the  road- 
grader  field  developments  took  the  form 
of  a  hinged  double-ender  attachment  for 
extending  the  width  of  the  blade  on  the 
Austin  Machinery  Co.'s  grader  and  of 
scarifier  attachments  which  are  raised 
and  lowered  with  the  blade.  This  com- 
pany also  showed  a  road  niaintainer 
with  adjustable  blades  on  a  steel  frame 
hauled  by  a  roller  or  tractor.  The 
Russell  Grader  Mfg.  Co.  and  others 
exhibited    a    variety    of    light    patrol 


maintenance  graders  with  blades  6  ft.  in 
width.  A  new  feature  of  that  organiza- 
tion's elevating  grader  is  a  conveyor 
belt  42  in.  wide.  On  the  Adams  lean- 
ing-wheel grader  a  back-sloper  attach- 
ment was  shown  designed  for  building 
ditches  and  shoulders  to  specifications 
on  concrete  road  contracts.  Tractor 
operation  is  provided  for  in  the  Wehr 
one-man  road  niaintainer.  Both  light 
and  heavy  graders  were  exhibited  by 
the  Good  Roads  Machinery  Co.,  the 
smallest  of  these  having  a  .5-ft.  Ijlade 
and  the  largest  a  10-ft.  lathe.  Tractor 
operation  of  the  Maney  self-loading 
scrapers  was  featured  by  the  Baker 
Mfg.  Co.  On  the  Avery  tractor-oper- 
ated power-lift  road  "razer"  a  recent 
improvement  consists  of  a  blade  in  three 
sections  to  fit  any  road  curve  or  crown. 

In  the  subgrader  field  a  new  Lake- 
wood  machine  is  supported  on  a  steel 
frame  and  equipped  with  scarifier  teeth 
and  V-shaped  blades.  Additional  slop- 
ing blades  have  been  introduced  on  each 
side  to  form  the  new  subgrade  section 
required  by  the  Illinois  highway  depart- 
ment's specifications  for  a  paving  slab 
with  thickened  edges.  Another  new 
Lakewood  machine  is  the  Graderooter; 
this  machine,  equipped  with  seven 
scarifier  blades,  is  designed  primarily 
for  the  preparation  of  subgrade  and 
is  operated  with  a  tractor  or  roller. 

Power  Sliovels  and  Cranes  —  Inter- 
changeability  for  dragline,  clamshell 
bucket  or  power-shovel  work  was  a  fea- 
ture of  the  crane  and  shovel  exhibits. 
A  new  attachment  called  the  "trench 
hoe"  was  shown  by  the  Northwest  Engi- 
neering Co.;  it  consists  of  a  shovel 
scoop  mounted  on  a  short  dipper  arm 
and  operated  toward,  instead  of  away 
from,  the  machine.  In  its  operating 
principle  it  embodies  features  of  both 
the  power  shovel  and  the  dragline.  This 
equipment  will  dig  a  trench  14  ft.  deep 
and  from  27   to   48   in.  wide,  depend- 


ing upon  the  width  of  the  dipper  used. 

Improved  three-lever  control,  power 
steer  from  the  cab,  two  propelling 
speeds  and  independent  operation  of 
throttle  and  ram  by  a  single  lever  were 
featured  by  the  Bucyrus  Co.,  in  its  20-B 
three-quarter  yard  shovel;  this  machine 
has  a  two-part  hoist  and  improved 
crawler  mounting.  The  Brownhoist 
combination  crane  and  shovel,  with 
40-ft.  boom  and  1-yd.  bucket,  is  also 
equipped  with  two-speed  drive ;  to  secure 
a  lighter  bearing  on  soft  ground  the 
width  of  the  crawler  links  has  been  in- 
creased from  15  to  19  in. 

The  Byers  Machine  Co.  extended  its 
line  of  cranes  this  year  by  the  intro- 
duction of  the  Truckrane,  an  adaptation 
of  a  standard  model  with  altered  base 
designed  for  mounting  on  a  standard 
motor  truck  chassis.  It  operates  a 
i-yd.  bucket  and  its  particular  feature 
is  the  great  mobility  secured  by  the 
motor-truck  mounting. 

Other  shovel  and  crane  manufac- 
turers, including  Erie,  Pawling  & 
Harnischfeger,  Osgood,  Thew,  and  Fair- 
banks had  exhibits  featuring  a  variety 
of  detailed  improvements  designed  for 
increasing  the  strength  and  simplifying 
the  operation  of  their  machines. 

Industrial  Ha idage — Four  speeds,  for- 
ward and  reverse,  are  provided  for  in 
the  new  gear-drive  Pate-Root-Heath 
7-ton  industrial  locomotive.  The  same 
number  of  speeds  is  incorporated  in  a 
lighter  model,  4-ton,  manufactured  by 
the  George  B.  Whitcomb  Co.  One  of 
its  models  designed  for  road  contract 
haulage  was  exhibited  by  the  Milwaukee 
Locomotive  Mfg.  Co.  The  feature  of 
the  Koppel  exhibit  was  a  muntiple-batch 
narrow-gage  car  mounted  on  two  four- 
wheeled  trucks  carrying  5  batch  boxes 
of  37-cu.ft.  capacity  each.  This  model 
represents  an  increase  in  size  over 
former  types. 

(Continuel  on  p.  187) 
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More  Suggestions — 

For  Better  Equipment  and 
Repair  Parts  Service 

IN  THE  Dec.  14  issue  was  begun  a 
discussion  of  "Better  Equipment 
Maintenance  and  Repair  Parts  Serv- 
ice." Its  object  is  to  show  how  some 
of  the  misunderstandings  between 
maker  and  user  of  construction  ma- 
chinery can  be  avoided.  This  week's 
contribution  is  a  recital  of  expeii- 
ences  by  a  manufacturer  of  loco- 
motive cranes  and  buckets. 

From  a  Manufacturer  of  Loco- 
motive Cranes  and  Buckets 

WHEN  a  locomotive  crane  leaves 
the  manufacturer's  plant  it  has 
been  thoroughly  tested  and  is  in  good 
operating  condition.  Usually  it  has  to 
be  dismantled  for  shipment  to  meet 
railroad  clearances  and  requires  re- 
assembling to  a  certain  extent  after  it 
reaches  its  destination.  If  the  pur- 
chaser is  familiar  with  this  type  of 
equipment,  he  should  have  no  difficulty 
in  reassembling  the  crane  and  putting 
it  in  operation. 

Sometimes,  however,  a  contractor 
who  is  purchasing  his  first  machine, 
assumes  that  any  man  who  has  oper- 
ated a  donkey  engine  is  qualified  to  set 
up  and  operate  a  locomotive  crane.  He 
does  not  appreciate  that  the  service  he 
can  get  from  such  a  machine  is  more 
than  50  per  cent  dependent  upon  the 
operator.  If  a  capable  man  is  put  in 
•charge  of  a  machine  such  as  a  locomo- 
tive crane,  and  he  is  interested  in  keep- 
■ing  his  machine  in  first  class  shape  and 
taking  care  of  minor  adjustments  as 
they  are  needed,  the  life  and  service  of 
the  machine  are  unquestionably  very 
much  prolonged  and  better.  A  man 
who  knows  only  enough  to  put  fire  in 
a  boiler  and  perform  the  various  mo- 
tions necessary  to  operate  a  machine, 
can  never  get  the  best  service  out  of  it, 
whereas  a  man  who  is  interested  in  his 
machine  and  takes  pride  in  keeping  it 
up,  will  also  take  pride  in  getting  the 
most  work  out  of  It,  and  should  be 
worth,  in  a  season's  run,  more  than 
double  the  wages  paid  to  a  man  of  the 
other  type. 

Manufacturers  of  locomotive  cranes 
usually  have  a  stock  of  spare  parts  on 
hand  that,  in  an  ordinary  season's  run, 
can  be  called  upon  for  quick  shipment. 
If  the  owner  of  a  locomotive  crane  will 
allow  his  operator  to  make  the  neces- 
sary adjustments  and  order  such  parts 
as  may  show  signs  of  failing  in  ad- 
vance, he  will  ordinarily  be  required  to 
shut  down  only  a  small  portion  of  his 
time  during  a  season's  run.  If,  how- 
ever, adjustments  are  not  made  at  the 
proper  time,  one  part  after  another  will 
fail,  and  the  contractor  usually  as- 
sumes that  the  machine  is  poorly  built, 
whereas  in  nine  cases  out  of  ten,  it  is 
the  fault  of  the  operator,  or  a  system 
which  does  not  allow  him  to  make  the 
necessary  adjustments  and  repairs. 

Furthermore,  the  average  contractor, 
when  ordering  repairs  from  the  manu-* 
facturer,  considers  he  is  being  abused 
if  the  part  he  requires  is  not  shipped 
immediately.  He  does  not  realize  that 
in     a     large     organization     a     certain 


amount  of  time  is  necessary  to  see  that 
he  gets  the  part  he  wants.  Usually 
his  order  is  not  specific.  He  orders  the 
part  by  its  popular  name,  as  he  has 
become  accustomed  to  call  it,  and  does 
not  take  the  trouble  to  consult  his  files 
to  see  what  the  manufacturer  calls  this 
part.  Changes  are  constantly  being 
made  in  the  construction  of  such  ma- 
chinery, and  the  newer  cranes  do  not 
have  the  same  details  as  the  old  ones, 
so  that  orders  for  repairs  should 
specify  the  serial  number  of  the  crane 
for  which  the  part  is  required.  This 
serial  number  is  always  plainly 
stamped  on  the  name  plate,  and,  unless 
covered  with  grease  and  dirt,  should 
be  plainly  visible. 

Only  the  manufacturer  appreciates 
the  difference  in  customers.  One  man 
orders  his  repairs  as  he  sees  they  may 
be  needed,  and  if  he  obtains  shipment 
within  a  reasonable  length  of  time,  is 
entirely  satisfied.  Another  man  will  al- 
low his  machine  to  run  until  it  is  ready 
to  fall  to  pieces,  and  then  blames  the 
manufacturer  because  he  cannot  get 
all  the  parts  he  requires  within  a  few 
hours  after  he  is  obliged  to  shut  down. 
Common  sense  and  courtesy  are  big 
helps  in  ordering  repair  parts  as  well 
as  in  the  operation  of  any  equipment. 

One  big  help  in  maintaining  equip- 
ment such  as  a  locomotive  crane,  is  in 
keeping  the  machine  clean.  Some  oper- 
ators allow  grease  and  dirt  to  accumu- 
late until  it  is  difficult  to  distinguish 
between  the  various  parts.  If  a  ma- 
chine is  operated  by  steam,  a  short 
piece  of  steam  hose  connected  to  the 
boiler  will  assist  materially  in  washing 
off  the  grease  and  dirt  that  accumu- 
late on  these  parts.  If  the  machine  is 
operated  by  gasoline,  a  reasonable 
amount  of  this  fuel  applied  to  the 
operating  parts  with  a  piece  of  waste 
wrill  keep  these  parts  in  much  better 
condition. 

(To  be  continued) 

Concrete  Mixer  Association 

Elects  Officers 

The  Concrete  Mixer  Association  of 
Chicago,  an  organization  of  manufac- 
turers, at  its  annual  meeting  Jan.  18 
elected  the  following  officers:  Lion 
Gardiner,  Lakewood  Engineering-  Co., 
Cleveland,  president;  G.  Jaeger,  Jaeger 
Machine  Co.,  Columbus,  vice-president; 
A.  T.  Scannell,  Archer  Iron  Works, 
Chicago,  secretary  and  treasurer. 

Mead-Morrison  Engineer  Dead 

Walter  L.  Cowles,  structural  engi- 
neer of  the  Mead-Morrison  Mfg.  Co., 
Chicago,  died  recently  at  his  home  in 
Oak  Park,  111.  He  was  born  at  Walling- 
ford,  Conn.,  in  1859  and  after  graduat- 
ing from  the  Sheffield  Scientific  School 
of  Yale  University  in  1878  he  gained  a 
wide  experience  in  bridge  and  struc- 
tural engineering.  Beginning  in  1878 
with  the  Clark  Bridge  Co.,  of  Balti- 
more, Md  (of  which  he  became  a  mem- 
ber), he  went  to  the  Plant  Railroad 
Svstem  in  1884-1885  as  engineer  of 
bridges.  From  1885  to  1899  he  was 
with  the  Morse,  King,  Atlanta  and 
Keystone  bridge  companies,  the  Illi- 
nois Steel  Co.  and  the  Pottsville  Iron  & 
Steel  Co.  In  1899  he  went  to  the  Brown 
Hoisting  Machinery  Co.  as  structural 
engineer  and  some  years  later  took  a 
similar  position  with  the  Mead-Morri- 
son Mfg.  Co.  At  one  time  he  was  with 
the  Holman  Railway  Tracklayer  Co. 


Prizes  Offered  to  Improve  Lumber 
Manufacturing  Methods 

The  National  Lumber  Manufacturers' 
Association,  Washington,  D.  C,  has 
again  offered  a  series  of  prizes  which 
will  be  awarded  to  those  who  contrive 
the  best  method,  the  newest  machine  or 
device,  which,  in  practical  application, 
will  result  in  an  appreciable  saving  of 
labor,  time,  material  or  expense  in  the 
lumber  manufacturing  industry. 

Heretofore  a  single  prize  of  $1,000 
was  offered  each  year  to  the  successful 
contestant.  At  the  present  time  the 
National  Lumber  Manufacturers'  Asso- 
ciation is  offering  prizes  amounting  tc 
$2,000,  which  will  be  divided  as  follows: 
First  prize,  $1,000;  second  prize,  $500; 
three  prizes  of  $100  each;  four  prizes 
of  $50  each. 

Owing  to  changing  economic  condi- 
tions it  is  becoming  feasible  to  utilize 
certain  by-products  of  wood  that  would 
not  have  been  possible  a  few  years  ago. 
The  elimination  or  reduction  of  waste 
incidental  to  the  process  of  manufac- 
ture is  becoming  increasingly  impor- 
tant. 

A  sawmill  concerned  only  with  ob- 
taining merchantable  lumber  from  a 
log,  can  utilize  only  about  25  or  30  per 
cent  of  the  entire  tree  as  it  stands  in 
the  forest.  This  leaves  a  wide  margin 
for  the  development  of  by-product 
utilization. 


Three  Marine  Salvage  Companies 
Merged  Into  Single  Corporation 

The  formation  of  what  will  probably 
be  the  largest  wrecking  and  salvage 
company  in  the  world  was  consummated 
recently  by  the  combination  of  the 
T.  A.  Scott  Co.,  of  New  London,  Conn., 
the  Merritt  &  Chapman  Derrick  & 
Wrecking  Co.,  of  New  York  City,  and 
the  Overseas  Salvers,  Inc.,  of  New  York 
City,  consolidated  into  a  firm  to  be 
known  as  the  Merritt,  Chapman  &  Scott 
Corporation,  with  general  headquarters 
in  New  York  City.  The  new  corpora- 
tion will  have  a  capital  stock  well  into 
the  millions  and  will  operate  along  the 
entire  Atlantic  Coast,  taking  in  the 
field  formerly  covered  by  the  firms 
separately.  The  Scott  company,  for- 
merly worked  almost  exclusively  north 
of  New  London,  and  Merritt  &  Chap- 
man south  of  New  London. 

The  company  will  have  headquarters 
in  New  York  City  and  offices  in  New 
London,  Conn.,  Boston,  Mass.,  and 
Kingston,  Jamaica. 

The  board  of  directors  will  consist  of 
the  following:  I.  J.  Merritt,  New  York; 
J.  R.  Merritt,  New  York;  Thomas  A. 
Scott,  New  London;  I.  E.  Chapman, 
New  York;  W.  L.  Chapman,  New  York; 
H.  M.  Pendleton;  R.  A.  Fones,  Clinton 
E.  Roe,  Richard  H.  M.  Robinson,  pres- 
ident of  the  United  American  Lines; 
S.  F.  Fales,  R.  L.  Hague,  G.  P.  DeWald, 
Herbert  F.  Bovston,  G.  H.  Walker,  Paul 
H.  Harwood.  J.  W.  Van  Dyke,  J.  W. 
Powell,  and  Homer  L.  Ferguson. 

The  officers  chosen  are  as  follows: 
I.  J.  Merritt,  chairman  of  the  board; 
Thomas  A.  Scott,  president;  I.  E.  Chap- 
man, vice-president;  W.  L.  Chapman, 
secretary;  R.  A.  Fones,  treasurer.  J.  R 
Merritt  will  be  assistant  to  the  chair- 
man of  the  board;  H.  M.  Pendleton  will 
be  second  vice-president;  and  Clinton  T. 
Roe,  a  lawyer,  will  be  the  company*.' 
attorney. 
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Road  Show  Brings  Out  Wide 
Range  of  Equipment 

(Concluded  from  -p.  185) 
Elevating  Loaders — Features  of  the 
Haiss  elevating  loader  included  im- 
proved crawler  traction,  enclo5?ed  me- 
chanism and  a  special  device  for  raising 
and  lowering  the  boom;  the  clearance 
height  at  the  discharge  end  has  been 
increased  from  81  to  9  ft.  The  Link- 
Belt  Loader  is  equipped  with  power 
swiveling  mechanism  and  buckets  ar- 
ranged alternately  with  straight  and 
curved  cutting  edges.  For  the  Barber- 
Gieene  loaders  snow-handling  attach- 
ments are  now  furnished  in  the  form  of 
a  32-in.  rubber  belt  instead  of  buckets, 
a  longer  and  flatter  boom  and  6-ft. 
side  plates  on  the  receiving  end  to 
divert  piled  snow  toward  the  belt.  A 
type  of  open-top  car  unloader  for  sand 
and  stone  new  in  the  East,  was  ex- 
hibited by  the  Edward  Bacon  Co.,  of 
San  Francisco;  it  is  a  light,  portable 
bucket-elevator  device  mounted  on 
wheels  running  on  railway  cars. 

Aggregate  Plant — As  a  supplement 
to  its  Batcherplants  for  storing,  meas- 
uring and  delivering  measured  quanti- 
ties of  sand  and  stone  from  bins  to 
trucks  or  cars,  the  Blaw-Knox  Co. 
showed  a  model  of  a  new  cement-meas- 
uring and  loading  device.  It  consists  of 
two  parts,  a  sliding  bottom  dump  trough 
on  an  elevated  platform  and  a  light 
steel  box  with  hinged  covers  at  top 
and  bottom  mounted  on  the  bodies  of 
motor  trucks.  Cement  is  delivered  by 
srravity  into  the  box  compartments  on 
the  trucks  and  discharged  into  the  mixer 
skip  simultaneously  with  the  sand  and 
stone.  The  device  eliminates  labor  in 
handling  sacks  of  cement  at  the  mixer. 
Other  types  of  batch-measuring  hop- 
pers were  shown  by  the  Butler  Equip- 
ment Co.,  the  B.  S.  Johnson  Co.,  and  the 
Erie  Steel  Construction  Co. 

New  Road  Form 

Road  Forms — An  entirely  new  design 
of  steel  form  for  concrete  roads  was 
shown  by  the  Lakewood  Engineering  Co. 
It  is  made  of  A-in.  metal  and  contains 
no  bolts,  rivets  or  stake  holes.  The 
joint  is  formed  by  two  locking  wedges 
and  the  top  of  the  rail  is  curved  to  pro- 
duce a  line  point  surface  on  which  no 
concrete  or  pieces  of  stone  may  lodge. 
This  feature  insures  an  even  slab  thick- 
ness when  a  finishing  machine  is  used. 

A  2-in.  riser  was  displayed  by  the 
Metal  Forms  Corp.  to  increase  the 
height  of  forms  for  thicker  slabs.  It 
fits  under  the  bearing  boxes  of  the  rails, 
forming  a  single  unit  of  increased 
height.  On  the  Blaw-Knox  forms  new 
features  are  the  one-piece  stake  strap 
and  increased  stiffening. 

Finishing  Machines — The  new  Helt- 
/Zel  finishing  machine  offers  a  combina- 
tion of  controls  with  independently 
operated  strike-off,  tamp  and  belt; 
other  features  include  an  adjustable- 
height  strike-off,  hinged  wings  of  steel 
plate  at  each  end  to  prevent  concrete 
overflowing  the  forms,  and  the  use  of 
the  weight  of  the  machine  to  prevent 
concrete  from  raising  the  strike-off 
to  a  point  higher  than  that  set  by  the 
operator. 

The  new  Lakewood  finisher  also  has 
an  adjustable  strike-off;  it  may  be  oper- 
ated at  the  level  of  the  tops  of  the 
forrns  or  at  a  point  4  in.  below.  For 
moving  from  one  job  to  another  trans- 
portation wheels  arc  supplied. 


The  chief  feature  of  the  MJaxon 
finisher  is  a  divided  strike-off;  its  two 
independently  operated  parts  move  back 
and  forth  in  opposite  directions  to  re- 
duce the  shove  of  concrete  against  the 
side  forms.  The  Ord  finisher  made  by 
the  A.  W.  French  Co.,  is  designed  with 
two  heavy  strike-off  beams  with  wide 
under  surfaces  whose  action  kneads  and 
compacts  the  concrete;  the  second  beam 
gathers  up  and  spreads  excess  mortar 
over  which  the  first  beam  has  passed. 

Cmshers — The  new  feature  of  the 
Smith  gyratory  crusher  is  the  use  of 
cast-steel  instead  of  cast-iron.  The 
company's  exhibit  at  the  show  included 
a  complete  working  model  of  a  crushing 
and  screening  plant  equipped  with  min- 
iature primary  and  secondary  breakers. 
Gasoline  Engines — The  increased  use 
of  gasoline  engines  for  operating  con- 
struction equipment  was  reflected  in  the 
exhibits  of  18  manufacturers.  These 
ranged  in  size  all  the  way  from  small 
units  of  2  hp.  weighing  only  115  lb.,  as 
exemplified  by  the  Evinrude  exhibit,  to 
the  multiple  cylinder  types  designed  for 
operating  power  shovels  and  cranes. 
The  Novo  Engine  Co.  lays  stress  upon 
the  development  of  its  power  units  for 
construction  purposes  rather  than  the 
adaptation  to  construction  work  of  auto- 
mobile motors.  The  gas  engines  were 
shown  in  a  wide  variety  of  portable 
pump  and  compressor  rigs. 

A  60-hp.  oil  engine  of  the  semi-Diesel 
type,  according  to  claims  of  the  Fair- 
banks-Morse Co.,  operates  a  IJ-cu.yd. 
dragline  at  one-quarter  the  expense 
of  steam  or  gasoline  rigs. 

Compressors  and  Air  Tools  —  For 
municipal  and  public  utility  work  in- 
volving rapid  moves  from  one  point  to 
another  the  IngersoU-Rand  Co.  has 
mounted  one  of  its  portable  type  air 
compressors  on  a  1-ton  Ford  truck.  In 
addition  to  its  jackhamers  and  paving 
breakers  there  was  a  demonstration  of 
the  company's  pneumatic  clay  digger. 
A  portable  compressor,  desigrned  foi 
operating  two  drills,  a  pneumatic. pav- 
ing cutter  weighing  65  lb.,  a  clay 
spader  and  a  6J-hp.  Turbinair  hoist 
weighing  285  lb.,  were  featured  by  the 
Sullivan  Machinery  Co. 

Vertical  Boom  Ditcher 
Excavating  Equipment — A  new  type 
of  ditcher  was  shown  by  the  Barber- 
Greene  Co.;  its  feature  is  a  vertical, 
instead  of  the  usual  inclined,  boom 
carrying  an  endless  chain  of  buckets 
equipped  with  a  self-cleaning  device 
which  throws  off  earth  by  positive  ac- 
tion. The  ditcher  can  dig  a  5-ft.  trench 
15  in.  wide.  The  Chas.  T.  Topping  Co. 
showed  its  new  light  weight  pony 
ditcher. 

On  its  back  filler  the  Austin  Ma- 
chinery Corp.  has  improved  control  by 
a  re-arrangement  of  operating  levers. 
Supplementing  its  cableway  exca- 
vator, Sauerman  Bros,  showed  a  model 
of  the  power  scraper,  a  wire  rope  and 
drag  bucket  device  designed  to  bo 
operated  by  power  from  a  tractor. 

Motor  Trucks — Road-building  require- 
ments arc  reflected  in  motor  truck  fea- 
tures designed  especially  for  this  field. 
The  necessity  for  traveling  on  the  sub- 
grade  has  led  some  manufacturers  to 
equip  with  large  pneumatic  tires  and  to 
produce  chassis  with  a  comparatively 
short  wheelbasc. 

A  72-cu.ft.  batch-compartment  body 
with  swinging  gates  was  shown  on  a 
Mack  truck  of  the  2-21  tons  type.  The 
cylinder  bore  on  this  machine  has  been 


increased  from  4  to  41  in.,  resulting  in 
greater  power  (29  hp.)  and  the  body  is 
made  of  only  two  sheets  of  No.  7 
gage  metal  with  rounded  coi-ners  to 
facilitate  the  discharge  of  material.  The 
increasing  use  of  gravity  loading  de- 
vices, with  the  resulting  shock  of  mate- 
rial dropped  from  a  height,  has  led  to 
the  strengthening  of  the  body  by  an  elec- 
trically welded  seam  along  the  center. 

On  the  Hug  speed  truck,  equipped 
with  li-yd.  body,  pneumatic  tires  are 
used  and  the  weight  distribution  places 
the  heavier  load  on  the  front  axle. 

On  the  General  Motors  truck  a  two- 
range  transmission  has  been  introduced 
to  provide  extra  pulling  power  on  bad 
roads  and  speed  for  smooth  surfaces. 

Miscellaneous — A  new  type  of  Elas- 
tite  joint  for  concrete  pavements,  in- 
volving a  tongue-and-groove  feature  in- 
stead of  the  straight-faced  joint  for- 
merly used,  was  one  of  the  novelties 
at  the  Philip  Carey  exhibit. 

For  rolling  subgrade  the  Austin 
Machinery  Corp.  has  designed  a  light- 
weight roller  (3-ton),  gasoline  operated; 
it  is  called  the  Austin  Pup  and  may  be 
equipped  with  grader  and  scarifier. 
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Equipment  andMdteHals 

\  \ 

Gasoline  Engine  Hoist  Designed 

as  Equipment  Unit 

Designed  as  a  gasoline  hoisting  wvit, 
as  opposed  to  a  hoist  coupled  to  a  gaso- 
line engine  often  unsuited  for  such 
purposes,  the  four-cylinder  outfit  (Type 
AF-DH)  developed  by  the  Novo  Engine 


Co.,  Lansing,  Mich.,  is  intended  for  u.se 
in  connection  with  heavy  construction 
operations.  The  power  unit  is  com- 
pletely housed.  In  addition  to  its  com- 
pactness, other  advantages  are  claimed. 

One  of  the  features  is  a  full  rectan- 
gular base  and  extra  large  main  bear- 
ings which  take  care  of  side  thrust  re- 
sulting from  transmission  at  right 
angles.  With  a  speed  of  approximately 
1,000  r.p.m.  the  engine  delivers  20  hp. 
and  is  designed  to  operate  under  con- 
stant load  that  approximates  its  ca- 
pacity, whereas  the  automotive  or  trac- 
tor modifications  of  engine  types  arc 
under  full  load  perhaps  25  per  cent  of 
their  operating  time.  The  speed  of  the 
engine  is  slower  than  that  of  the  auto- 
motive type  and  two  fly-wheels  are  fur- 
nished to  insure  uniform  power  output. 

An  automatic  governor  of  the  fly- 
wheel type  is  employed  and  in  addition 
a  hand-throttle  within  easy  reach  gives 
the  operator,  within  the  setting  of  the 
governor,  the  same  control  that  exists 
with  a  steam  outfit.  All  accessories  of 
this  unit  are  on  one  side  for  convenienco^ 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


Freight  Car  Pool  Suggests 
Government  Ownership 

Adoption  of  Proposed  Plan,  According 

to    Railway    Association,   Quickest 

Way  to  Induce  Federal  Control 

Acceptance  of  the  plan  recently  pro- 
posed to  the  Interstate  Commerce  Com- 
mission for  the  pooling  of  freight  car 
equipment  is  the  quickest  way  to  bring 
about  government  ownership  of  the 
railroads  if  the  shippers  want  it,  Donald 
D.  Conn,  manager  of  the  Public  Rela- 
tions Section  of  the  Car  Service  Divi- 
sion, American  Railway  Association, 
told  the  Milwaukee  Traffic  Club  on 
Monday  night,  Jan.  15,  in  Milwaukee, 
Wis.  Speaking  at  the  annual  dinner  of 
that  organization,  Mr.  Conn,  who  was 
formerly  chief  of  the  Transportation 
Division  of  the  Joint  Congressional 
Conmission  of  Agricultural  Inquiry, 
said  in  part  as  follows: 

"To  take  one  of  the  principal  instru- 
ments— the  freight  car—  by  which  the 
individual  railroad  maintains  its  liveli- 
hood under  private  and  competitive 
operation  away  from  that  railroad  and 
place  it  in  the  hamds  of  an  agency 
created  by  Federal  Charter  and  financed 
through  government  funds,  represents 
the  initial  step  towards  government 
ownership.  If  the  shippers  want  gov- 
ernment ownership  of  these  railroads, 
the  adoption  of  such  a  plan  as  is  pro- 
posed is  the  quickest  way  to  get  it. 
If  you  want  private  operation  and  the 
maintenance  of  competition,  you  want 
to  stay  just  as  far  away  from  it  as 
possible." 
Scheme  Would  Reduce  Number  of 

Cars  Is  Claimed 
"The  scheme  now  proposed  for 
pooling  freight  cars  is  presented  as 
a  panacea  for  all  of  our  transporta- 
tion troubles  but  it  means  the  creation 
of  a  meddlesome,  additional  agency, 
backed  by  $100,000,000  of  government 
funds  and,  as  designated  in  its  ov^m 
program,  it  gives  the  country  less  cars 
five  years  from  now  than  there  are  to- 
day. A  careful  analysis  of  its  prac- 
tical application  shows  that  the  actual 
results  thereunder  are  not  only  comtrary 
to  the  claims  being  made,  but  also 
produce  an  actual  increase  in  operating 
expenses.  I  want  to  stress  the  absolute 
fallacy  of  expecting  any  agency  created 
under  Federal  Charter,  which  means  by 
legislative  act,  and  with  government 
money,  purporting  to  represent  a  de- 
sire and  intent  to  perpetuate  private 
ownership  of  the  railroads." 

Contrary  to  statements  that  have 
been  made,  Mr.  Conn  said  the  report 
of  the  Joint  Congressional  Committee 
which  was  compiled  under  his  super- 
vision, did  not  contain  any  recommenda- 
tion which  could  "be  used  for  the  pur- 
pose of  passing  all  of  the  freight  cars 
of  the  country  over  to  an  agency  which 
■would  be  irresponsible  for  the  financial 
or  operating  result  of  any  single  rail- 
road system."  The  recommendation  in 
that  report  urging  "prompt  considera- 
tion, and  adoption  of  a  comprehensive 
(Conthiuvd  on  p-  WO) 
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Structural  Steel  Sales  Begin 
Upward  Swing 

"Continuation  of  the  building  boom 
this  spring  is  forecast  by  the  upward 
swing  in  sales  of  fabricated  structural 
steel  in  December,"  states  the  United 
States  Department  of  Commerce.  The 
report  of  the  Department  obtained 
through  the  Bureau  of  the  Census, 
continues  as  follows: 

"The  increase  of  about  20  per  cent 
over  November  marked  the  turning 
point  from  a  series  of  seasonal  declines 
in  fabricated  steel  orders  and  occurred 
a  month  earlier  than  last  winter,  when 
December  was  the  month  of  minimum 
orders.  December  sales  amounted  to 
58.3  per  cent  of  shop  capacity,  as 
against  48.4  per  cent  in  November. 
Estimated  total  sales  of  fabricated 
structural  steel  in  1922  amounted  to 
1,929,400  tons  or  64.3  per  cent  of  shop 
capacity,  as  against  997,200  tons  in 
1921,  or  35.1  per  cent  of  shop  capacity." 

Table  I  shows  final  revised  figures 
from  April  to  November,  1922,  based 
on  reports  of  158  identical  firms  hav- 
ing a  capacity  of  220,790  tons  per 
month,  together  with  the  preliminary 
report  for  December,  based  on  141 
firms.  December  figures  are  compared 
to  the  previous  final  figures  by  prorat- 
ing to  the  estimated  total  capacity  of 
structural  fabricating  shops,  namely, 
250,000  tons  per  month. 


TABLE  I— MONTHLY  BOOKINGS  OF 
STRUCTURAL    STEEL    TONNAGES 

Actual         Per  Cent      Estimated 
Tonnage  of  Total 

1922  Booked        Capacity     Booldngs 

April 198,529  89.9  224.800 

May 180,558  81.8  204,500 

June 162.139  73.4  183,500 

July 152,023  68.9  172,300 

August 150,700  68.3  170,800 

September 141,418  64.1  160,300 

October 126,535  57.3  143,300 

November 106,315*  48.4  121,000 

December I25,479t  58.3  145,800 

*  Two  firms  missing  out  of  158.       _  "- 

t  From  141  firms  who  reported  in  time  for  thia 
report. 

Table  II  shows  yearly  figures  of 
structural  steel  sales,  based  on  new 
estimated  capacities  as  the  result  of 
the  special  survey  of  the  industry  re- 
cently conducted  by  the  Bureau  of  the 


TABLE    II— YEARLY  SALES  OF 
STRUCTURAL  STEEL 
Estimated 

Monthly  Per  Cent  of  Estimated 

Tonnage  Sales  to  Tonnage 

Capacity  Capacity  Sales 

1913     190,000  50.3  1,146,800 

1914  191,000  50.4  1.155,200 

1915     194.000  70.0  1,629,600 

1916         200.000  69.4  1,665,600 

1917       207,000  60.2  1,495,400 

1918 218.000  55.6  1.454,500 

1919 224.000  53.4  1.435,400 

1920 232.000  53.8  1.496,500 

192!     237.000  35.1  997,200 

1922 250,000  64.3  1,929,400 


Census,  and  the  percentage  of  sales  to 
'shop  capacity  as  reported  by  the  Bridge 
Builders  and  Structural  Society  to 
April,  1922,  and  by  the  reports  to  the 
Bureau  since  then. 


Use  of  Cement  in  Road  Building 
Increased  41  Per  Cent  in  Year 

"The  growth  of  the  use  of  cement  for 
highways  is  evidenced  by  the  total 
yardage  of  concrete  pavement  awarded 
during  1922,"  states  the  Geological  Sur- 
vey in  its  statistical  report  on  cement 
shipments,  released  Jan.  13.  "These 
awards,"  the  report  continues,  "for  the 
total  United  States  amounted  to  79,000,- 
000  sq.yd.  or  7,900  mi.  of  18  ft.  roadway, 
as  compared  with  5,600  mi.  of  roadways 
awarded  in  1921. 

"Base  mill  price  of  cement  in  the 
Lehigh  Valley  district  is  $2.  per  bbl., 
($10.00  per  ton),  compared  with  $2.10 
($10.50  per  ton)  in  the  Hudson  District, 
and  $1.80  ($9.00  per  ton)  around  Pitts- 
burgh, plus  10c.  per  bag  for  container 
which  is  repaid  upon  return.  These 
prices  represent  a  decline  of  25c.  per 
bbl.  from  ruling  quotations  up  to  the 
middle  of  October.  During  August,  ow- 
ing to  railroad  and  coal  strikes  and  in- 
creased cost  of  fuel,  prices  were  ad- 
vanced 45c.  per  bbl.,  and  some  smaller 
producers  were  forced  to  close  mills  on 
account  of  coal  shortage.  These  mills 
reopened  later  and  contributed  to  the 
heavy  Fall  production  and  shipments. 

"Coal  for  which  companies  were  pay- 
ing $1.40  per  ton  in  April  rose  to  $8.25 
f.o.b.  mines  plus  $3.10  for  freight  in 
August.  This  involved  an  increase  of 
over  60c.  per  bbl.  in  production  costs, 
against  an  increase  in  price  of  45c. 
Dropping  of  coal  costs  in  October  was 
reflected  by  a  decline  of  25c.  per  bbl.  in 
mill  price.  Average  net  price  received 
in  the  Lehigh  Valley  district,  where  a 
large  number  of  mills  supplying  the 
eastern  market  are,  was  $1.78  ($8.90 
per  ton)  in  1921;  $1.91  ($9.55  per  ton) 
in  1920,  and  $1.64  ($8.20  per  ton)  in 
1919."  

Business  Failures  Decrease 

Decreases  in  all  sections  of  the  coun- 
try except  the  Pacific  states  are  shown 
in  the  number  of  failures  reported  to 
R.  G.  Dun  &  Co.,  and  the  total  for  the 
week  ending  Jan.  20,  is  482,  as  against 
546  for  the  preceding  week.  A  year 
ago  the  figure  was  639. 

A  substantial  decrease  is  also  evi- 
dent in  the  aggregate  of  insolvencies 
with  liabilities  of  more  than  $5,000  in 
each  instance,  which  total  280  in  the 
week  of  Jan.  20,  compared  with  335  in 
the  previous  period;  the  smaller  figures 
also  represent  a  smaller  proportion  of 
the  total,  being  58.0  per  cent,  as  against 
61.3  per  cent  for  the  week  ending  Jan. 
13.  Similar  defaults  in  the  correspond- 
ing week  of  1922  numbered  385,  being 
60.2  per  cent  of  the  total. 

Canadian  failures,  during  the  week, 
declined  to  90  from  the  108  reported 
for  the  preceding  period;  last  year  the 
figure  was  the  same  as  for  the  week  of 
Jan.  20,  1923,  Defaults  involving  over 
$5,000  in  each  ca=o  number  47;  Jan.  13, 
the  figure  was  46,  and  a  year  ago  it 
was  44. 

Bids  Wanted— Apartment,  Philadel- 
phia, Pa.,  for  Lincoln  Drive  Apartment 
Assn.,  $2,500,000. 
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Rise  in  General  Wholesale  Prices 
Halted  in  December 

Although  the  tendency  of  wholesale 
prices  was  upward  in  December,  no 
change  from  the  general  level  of  the 
previous  month  is  shown  by  the 
weighted  index  number  compiled  by  the 
United  States  Department  of  Labor. 
This  index,  which  includes  404  commod- 
ities or  price  series  taken  in  represen- 
tative markets,  and  which  is  weighted 
according  to  the  relative  importance  of 
such  commodities,  rounds  off  to  156  for 
December,  the  same  figure  as  announced 
for  November. 


INDEX  NUMBERS  OF 

BY  GROtlPS  OF 

(1913  = 


Dec- 
ember 

Farm  products 120 

Foods 1 36 

Cloths  and  clothing 180 

FupI  and  lighting 1 99 

Metals  and  metal  prod- 
ucts   113 

Building  materials 158 

Chemicals  and  drugs 127 

Hoasefurnishing  goods. .  .  178 

Miscellaneous 121 

All  commodities MO 


WHOLESALE  PRICES, 

COMMODITIES. 

=  100.) 

1922 


To  offset  these  price  increases,  there 
were  decreases  among  important  fuel 
and  lighting  materials  and  among 
metals  and  metal  products.  Fuel  and 
lighting  averaged  almost  1  per  cent 
and  metals  IJ  per  cent  lower  than  in 
November.  No  change  in  the  general 
price  level  was  reported  for  building 
materials  or  for  miscellaneous  commod- 
ities. 

^■B      rrtM  L*v,l  I«*«k4r  Dzt. 

ItlS       iTUMB  TUCi     -     100 
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The  accompanying  chart,  prepared 
by  the  United  States  Department  of 
Coromerce,  shows  the  relative  declines 
in  variou!)  building  materials  since 
peak.  Stee!  shapes  reached  peak  prices 
in  June,  1917;  reinforcing  bars,  in 
Jvly,  1917.  Window  glass,  touched  the 
maximum  in  August,  191H,  and  linseed 
oil  in  August,  1919.  All  the  other  mate- 
riaJB  reached  peak  levels  in  1920,  except 
sand  and  gravel,  which  commodities 
touched  highest  marks  in  January.  1921. 


Building  Permits  and  Contracts 
Last  Year 

Value  of  building  permits  in  the 
United  States  last  year  was  .$2,514,- 
435,467,  which  was  52  per  cent  higher 
than  for  1921.  The  average  of  the  two 
years  is  $1,860,000,000. 

Value  of  contracts  awarded  for  large 
commercial  buildings  and  industrial 
works  last  year  was  $900,000,000,  as  re- 
ported by  Engineering  News-Record's 
Construction  News.  Residence  building 
amounted  to  a  billion  and  a  half.  Thus 
total  building  contracts  in  the  country 
aggregated   $2,400,000,000. 

Number  of  important  projects  of  all 
kinds  reported  by  Construction  News 
last  year  for  the  United  States  and 
Canada  was  28,320,  of  which  11,425 
were  for  buildings  and  industrial  plants. 
Following  is  a  comparison  of  the  num- 
ber of  projects  as  reported  at  different 
stages,  during  the  last  four  years; 


Apartment,  Detroit,  Mich.,  to  R. 
Appelman,  $1,250,000. 

School  building,  Baltimore,  Md.  to 
J.   H.  Miller,  Inc.,  $1,124,420. 


Contracts  Bids 

Awarded  Desired 

1922 8,140  7,118 

1921 7.047  6,831 

1920 9,249  6,028 

1919 6,993  4,789 


Proposed 
Work 
11,280 
11,699 
11.709 
13,861 


Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  43  to  54,  are  the  following 
large  projects: 

Hotel,  Detroit,  Mich.,  to  Lynch  Con- 
struction Co.,  New  York  City,  $5,000,000. 

Manufacturing  plant  and  addition, 
Camden,  N.  J.,  to  Stone  and  Webster, 
New  York  City,  $1,300,000. 


Materials  Prices  Today  Compared 
With  Other  Times 

Of  the  twenty  basic  building  ma- 
terials listed  in  the  accompanying  table, 
but  three,  (paving  stone,  flagging  and 
curbing)  are  higher  in  price  at  the  pres- 
ent time  than  in  June,  1920.  The  other 
seventeen,  including  the  principal  build- 
ing, concreting,  road  and  paving  ma- 
terials, and  pipe,  are  all  from  13  to  64 
per  cent  below  the  1920  peak.  The  price 
of  flagging  advanced  steadily  from  Jan- 
uary, 1913,  to  the  present  level;  that  of 
bluestone  curbing,  from  November,  1915 
and  paving  stone,  from  September,  1916. 
These  three  passed  through  the  peak 
period  without  undue  rises  in  price  as 
compared  with  other  construction  ma- 
terials, which  rose  from  1913  levels  to 
maximum  points  occurring  approxi- 
mately in  June,  1920.  Current  sand  and 
asphalt  prices,  f.o.b.,  New  York,  are  the 
same  as  those  in  effect  one  year  ago; 
but  with  recent  advances  in  crude  oil, 
higher  asphalt  quotations  are  antici- 
pated. Lime  and  crushed  stone  are  the 
only  two  items,  of  those  listed  in  the 
tabulation,  to  show  declines  from  last 
year's  prices.  Prevailing  prices  of  the 
remaining  thirteen  commodities,  are 
relatively  higher  than  a  year  ago;  par- 
ticularly pine  lumber,  common  brick, 
hollow  tile  and  cast-iron  pipe. 


AND  PRE-WAR 

January,  1913 

'$2.25@$2.30 

2.05 

2.10@2.20 

41.00 

6  75(<i  7.00 

1.37 

.105 

PRICES  OF  PRINCIPAL  CONSTRUCTION  MATERIALS  CURRENT,  AT  PEAK 
One  Month  One  Year 

Building  Materials  Current  Ago  Ago  June,  1920 

Structural      sliripes,      3-in., 

f.o.b..     New     York,     per 

1001b $3.14  $3.14  J2.78  $4.47 

Reinforcing  bars,  J -in.,  f.o.b. 

New  York,  per  1 00  lb 3.04  3.04  2  68  3.52(.i5.00 

fitructural  rivets.  ',  in.,  fob. 

Pittsburgh,  per  1 00  lb 3.00  3.00(n  3   15         2.25(.i2  40  4.50 

Pine,  3x12  to  12x12.  20  ft., 

f.o.b.  New  York,  per  M. 

It.b.m 54.00  54.00  44  (lU  70  00 

Coramoo    brick,     alongside 

dock.  New  York,  per  M...       20  00  15UOi.il5   5n     U.OOw  15.00         25  00 

Lime,  common  lump,  f.o.b. 

cars.  New  York,  per  bbl. 

(280-lb.net) 2.75(33.13}        2.75(..3.131        3.00(n3.49  3   30 

Hollow  partition  tile,  8x1 2i 

12,     on     trucks.      Perth  * 

Amboy,  N.J.,perl.l..ck...  .2147  .2147  i  .1789  .3411 

Concreting  Materials 
Cement,     delivered.      New 

York,   without  bags,  per 

bbl $2  60(»2  70  $2  60  $2.20fn2  30  $3  30 

.Sand,  alongside  dock.  New 

York,  per  cu.yd 1   00  I   00  1 .  00  1   50 

Gravel,  i-in.,  alongside  dock,  ' 

New  York,  per  cu.yd 2  Ofl  2.00  1.75  3  00 

CruBhe<l  stone,  i-in.,  f.o.b.. 

New  York,  per  cu.yd 1.75  1.75  1.80fel.90  2.  IS 

Pipe 
Wrought-stecl    pipe,    black, 

2)  to  6-in  .  lap  weld.  di»- 

count      from     Pitt.«iburgh 

basing  c.ir<l 63^;  tV^,  60%  42% 

Cast-iron    pipe,   6-in.   f.o.b., 

nirmingham.  per  ton 144  00  »4V0O(r.43  50         $35  00  J76.30 

f?ewef  pipe,  standarrl.  6-in.. 

fob.  PittBburgh.  iter  lin. 

ft. 1575  .1575  .1305  .29 

Road  and  Paving  Matcriols  ....  

Road    nil.    45"";    anphnlt,    nt 

terminal,   New  York,  i)er 

gal  $0  06  $0  06  $0  051  $«n 

Asphalt,      in      bulk.      fob. 

New  V.Tk.p-rlon 16  00  16  00  16  00  4)00 

PavingBt.pne,  4xftx4.dres«e<l, 

fo.b.  fhirago.  (vr».|.y.l    .  3   35  3   35  3   35  125 

Flanging,    4  ft     wide,   fob 

NcwYork.perwi.fi 35fa..40  .  35('>    40  .26  .25 

Curbing.  blucKtone.  5xlfc-m., 

fob    New  York.  [HT  lin. 

ft .77frt    85  77r«    85  77  70 

Wood  block  paving.   3J-in  . 

16    treat  ment.    ileJlveTwl, 

NewYnrl.perwjyd 2  61  2   '"  ?    '?  '2' 


.90^1.00 


79% 
S22.50 

.072 
(Previous  to  1920) 

$0,065  July,  1917 

20.00  Nov.,    1917 

2.15  .Sept.,   1916 

.I9@.20 
Jan.,    191} 

.40  Nov.,   1915 

2.00-Nov.   1917 
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(.Concluded  from  p.  J88) 
plan  for  the  central  control  and  dis- 
tribution of  freight  cars"  was  "never 
intended  to  support  any  plans  call- 
ing for  the  pooling  of  freight  cars 
or  for  a  central  financial  agency,"  he 
said,  adding  that  the  recommendation 
made  in  the  repoi-t  is  now  being  carried 
out  by  the  Car  Service  Division  of  the 
American    Railway    Association. 

"Under  the  program  which  was  set 
down  before  the  Interstate  Commerce 
Conimission  last  year  by  the  advocates 
of  such  a  plan,  a  definite  program  was 
proposed  to  retire  890,000  cars  with  a 
capacity  ranging  from  30  to  35  tons 
within  the  next  five  years,  and  replace 
them  with  540,000  steel  cars  of  50-ton 


capacity.  An  analysis  of  the  details  of 
this  proposal  indicates  that  the  total 
retirements  at  the  end  of  five  years 
would  be  890,000  cars,  the  total  replace- 
ment 540,000  cars,  the  total  number  of 
new  cars  built  250,000  cars,  or  an  actual 
net  decrease  in  the  number  of  cars 
available  for  the  use  of  the  public  at 
the  end  of  five  years  of  100,000  cars. 
Not  only  does  the  plan  contemplate  a 
reduction  in  the  actual  number  of  cars 
available  to  the  shipping  public,  but 
also  that  the  capital  expenditures  that 
are  made  must  be  made  for  5O-t0n  cars. 
Are  the  trade  units  in  this  country, 
storage  capacities,  and  the  consuming 
capabilities  of  the  country  ready  to  util- 
ize 50-ton  cars  and  nothing  else?  While 


the  railroads  are  generally  adopting  a 
standard  of  40  and  50-ton  box  cars, 
I  do  not  believe  that  any  experienced 
railroad  man  or  shipper  is  ready  to 
say  that  all  cars  should  be  on  a  50-ton 
basis.  The  average  today  is  42.2  tons, 
and  this  includes  the  high  capacity  coal 
cars.  Those  who  advocate  car  pooling 
prey  upon  the  car  shortage  conditions 
of  the  past  fall  and  offer  it  as  a  remedy. 
It  is  contended  that  if  such  a  plan  is 
put  in  effect,  cars  can  be  moved  around 
the  country  any  time  and  in  any  way 
to  suit  the  demands  of  the  shipper, 
'transportation  shortage,'  rather  than 
car  shortage  is  the  term  which  cor- 
rectly implies  a  lack  of  transpoi-tation 
to  meet  the  demands  of  the  shippers." 


Weekly  Construction  Market 

THIS     limited     prlc«     list     is     publislied  Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weelfly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     for     the     important     cities, 

rent    prices    on    the    principal    construction  can    be   had   by   noting   actual    biddings   as  The    last    complete    list    will    be    found    in 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  sectioa  the    issue    of    January     4 ;    the     next,     on 

changes   on   the   less   important   materials.  The   first    issue    of    each    month    carries  February  1. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco     Seattle    Montreal 

Structural  shapes,  100  lb...   S3. 14  ?3.9S       ?4.40        33.02J           J3.15  $3.85          ?3.2S         553.70  ?3.50 

Structural  rivets,  100  lb 3.8S  4.60        S.2S           3.75              4.00  4.80            4.73           4.25  6.00 

Reinforcing  bars,  I  in.  up,  100 lb 3.04  3.85         3.15           1.92\             3.05  3.62|      —3.30          3.70  3.25 

Steel   pipe,   black,   2h   to  6  in.  lap, 

discount 54%  52.50%     4=:%       59|%            57-5%  41%    39.2@51.8%    40%  22.50 

Cast-iron  pipe,  6  in.  and  over, ton —54.50  —46.82  —56.00  -t-S1.20@53.20  —55.16  —64.61      —54.00    —54.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60@2.70  2.54  2.25  2. OS  2.29  2.85  2.71  2.90  2.88 

Gravel,  i  in.,  cu.yd 2.00  1.75  2.25  2.25  1.7S  1.90  2. IS  1.00  l.SO 

Sand,cu.yd     1.00  1.32  1.87|  2.25  1.00  1.00  l.SO  1.00  1.25 

Crushed  stone,  J  in.,  cu.yd 1.7S  2.00  1.80  2.2S  2.2S  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft            59.00  36.00      50.00        52.00           42.75          51.50       -1-36.50        25.00      90.00 

Lime,  finishing,  hydrated,  ton 16.80®  17.10  23.00      22.50         18.00            25.50          24.00          22.00        24.00      21.00 

Lime  common,  lump,  per  bbl 2.75®  3. 13|  1.S5         2.50           1.40              1.40            2.70            1.75          2.80       11.00 

Commonbrick,  delivered,  1,000...              23.50  10. CO  -t-11.00         11.00           18@19           12.00           15.50     —13.00       16.00 
Hollow     building     tile,     4x12x12, 

per  block Not  used  .0859       .115           ....              .0836          .065           ....             .11           .US 

Hollow    partition    tile     4x12x12, 

perblock 1230  .08^'9        .115           .0674           ....             .06S             .108           .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal 93  -1-1.03          1.07             .98         -f-1.04              1.10             1.04           .86        1.02 

Cotnmoti  Labor: 

Common  labor,  union,  hour 60  .35     .30®. SO      50®. 55  .S6J     .SO®. 60     

Common  labor,  non-union,  hour 45®. 60  .30     ..SO®. 50         .72|       .35®. 50       .3S@.50  .SO         .30 

Explanation  of  Prices — Prices  are  to  con-  ment    on   cars.      Gravel   and   crushed  stone  minal.     Common  lump  lime  per  180-Ib.  net. 

tractors  in  carload   lots  unless  other  quan-  quoted    at    pit.      We    quote    on    brown    lime  Lumber  prices  are   to   dealers   in    \-ards  at 

ties    are    specified.      Increases    or    decreases  per    ISO-lb.    net  ;     white    is    $1.55    for    Kelly  San  Francisco,  for  No.  1  ftr  common. 

from   previous   quotations   are   indicated   by  Island  and  $1.45  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

+     or    —    signs.      For    steel    pipe,    the    pre-  labor  not  organized.  instead    of   uine       Lumi>  finishine   lime   per 

vailing    discount    from    list    price    is    given:  Denver    quotes    on.    fir    instead    of    pine,  joniv,    ^.p.       Hollow  buildine  tile  delivered. 

45-5%    means  a  discount  of   45   and   5   per  Cement    "on    tracks":    gravel    and    sand    at  Hydrated   lime     nDaoersalks      Sand  S^^ 

cent.     Charge  is  15c.  per  100  lb.  for  cutting  pit:   stone  on  cars;   lime,   brick,  hollow  tilo  "^^.^1  |?  Cnkers 

reinforced   steel   into    2-ft    lengths   or   over,  and  lumber  on  job.     Tile  price  is  at  ware-  ^  ^,     ^       ,         ^            .^        ,       -     .     .      ,    . 

New  York  quotations  delivered  except  house.  Linseed  oil,  delivered,  in  wooden  Montreal  quotes  on  Douglas  fir  instead  ol 
sand,  gravel  and  crushed  stone  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  pine.  Sand,  stone,  gravel  and  lump  lime 
dock  •  common  lump  lime,  in  280-lb.  bbl.  Atlanta  quotes  sand,  stone  and  gravel  per  ton.  Cement,  lime  and  tile  are  de- 
net  and  hvdrated  lime  f.o.b.  cais;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  hvered;  sand,  gravel  and  stone  on  sid- 
trucks"  ;  liiiseed  oil  and  cast-ir-n  pipe  f.o.b.  lime  per  180-lb.  net.  ™s;  brick  f.o.b.  plant;  steel  and  pipe  at 
Cement  and  concrete  laborers'  rate,  Sljc. ;  Dallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
nick  and  shovel  nun.   60c.  per  hr.  cement,    cast-iron    pipe    and    crushed    stone  price    is   in   Canadian   funds    (the  Canadian 

<'liirn!.'o    quotes    livdrated    lime    in    50-lb.  f.o.b.    cars,    other   materials   delivered.  dollar  stands  at  99.00).    Bag  charge  is  80c. 

bags-    common    lump    lime    per    180-lb.    net.  San    Francisco    quotes    on    Heath    tile,    5i  per    bbl.       Discount    of     10c.    ptr    bbl    for 

Lumber  delivered  on  job.  X    8    x    11 1.       Prices    are    all    f.o.b.    ware-  payment     within     20     days     from     date     of 

Minneapolis  quotes  on  fir  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  Oipe  per  100  ft.  net;  ZJ-in, 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to   railway   depot   at   any   ter-  $22.50  ;   6-in.,  $108. 


Cast-iron  pipe  down  $1  per  ton  at 
Birmingham;  drop  reflected  in  similar 
declines  in  New  York  and  Chicago  ware- 
houses. Iron  and  steel  scrap  prices 
higher;  coke  steady.  Minimum  of  $2.10 
per  100  lb.  quoted  on  steel  shapes  and 
plates  f.o.b.  Pittsburgh.  Minimum  6n 
bars,  however,  still  placed  at  .$2.  Mill 
capacity  rapidly  filling  up  with  heavy 
ionnage  orders  for  raihvav  and  building 
materials,    also    plates    for    boiler,    oil 


Changes  Since  Last  Week 

tank  and  ship  construction.  Steel  mills 
operating  at  about  85  per  cent  of  capac- 
ity. Unfilled  orders  on  books  of  United 
States  Steel  Corporation,  Dec.  31,  1922, 
totaled  6,745,703  tons,  a  drop  of  over 
1  per  cent  since  November. 

Lumber  market  continues  firm. 
Douglas  fir  up  $1.,'50  per  M.  ft.  in  San 
Francisco  during  week.  Demand  un- 
usually heavy  for  this  season  of  the 
year;  orders  now  abciut  26  per  cent  and 


shipments,  5  per  cent  above  normal. 
Production,  however,  is  22  per  cent  be- 
low normal,  as  compared  with  30  per 
cent  below,  Jan.   12,  1923. 

Brick  prices  generally  firm  through- 
out the  country.  Seattle,  however,  re- 
ports drop  of  $1  per  M.;  slight  advance 
in  Dallas. 

Linseed  oil  market  strong.  Both  At- 
lanta and  Minneapolis  advanced  prices 
3c.  per  gal.  during  week. 
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Status  of  British  Sewage-Works 

PILGRIMAGES  to  British  sewage-works  have  been 
undertaken  by  American  engineers  with  profit  to 
themselves,  the  profession  generally  and  their  municipal 
clients  for  many  decades  past.  The  latest  of  these  was 
made  last  month  by  George  W.  Fuller — by  no  means  his 
first,  it  will  be  understood.  With  no  loss  of  time  on 
Mr.  Fuller's  part  or  that  of  Engineering  News-Record 
our  readers  are  to  have  the  benefit  of  Mr.  Fuller's  well 
digested  conclusions  on  "The  Present  Status  of  Sewage- 
Works  in  England."  The  present  installment,  which 
deals  with  questions  of  administration  and  policy,  will 
be  of  value  to  all  who  are  giving  careful  thought  to  a 
number  of  questions  in  the  fields  of  municipal  eco- 
nomics and  central  government  control.  The  second 
article,  on  older  methods  of  treatment,  will  contain  many 
observations  and  conclusions  bearing  upon  American 
problems.  The  third  article,  on  the  activated-sludge 
process  in  England,  will  be  eagerly  read  in  view  of  the 
growing  American  interest  in  what  for  years  past  has 
been  one  of  the  most  interesting,  and  promising,  but  in 
.some  of  its  details  the  most  baffling,  process  of  sewage 
treatment  that  has  ever  been  brought  to  the  front. 

Noted  Without  Enthusiasm 

AGREEMENT  between  the  operators  and  the  United 
.zV.  Mine  Workers  to  continue  the  existing  wage  scales 
and  working  conditions  for  another  year  represent  sim- 
ply an  extension  of  the  truce  declared  last  year  after 
the  victory  of  the  miners.  By  it  we  are  assured  peace 
and  a  continued  supply  of  fuel  until  the  President's 
commission  can  com,plete  its  .study  and  perhap.s  suggest 
some  plan  of  readjustment  for  the  industry  whereby 
the  consumer  may  be  freed  fi-om  the  present  burden  of 
excessive  costs.  The  consumer  knows,  of  course,  that 
until  this  has  been  done  he  mu.st  continue  to  submit  to 
this  burden  as  an  alternative  to  a  fuel  famine,  so  the 
announcement  of  the  agreement  has  been  received  with- 
out enthusiasm. 

Labor  in  Banking 

NO  NEW  departure  is  heralded  in  the  new.s  that  the 
Brotherhood  of  Locomotive  Engineers  is  to  open  a 
new  bank  in  New  York  and  that  it  has  bought  an 
interest  in  the  Empire  Trust  Co.  in  that  city.  For 
nearly  three  years  organized  labor  has  used  its  re- 
sources in  this  fashion  to  the  benefit  both  of  labor  and 
of  the  community,  and  today  labor  banks  are  in  opera- 
tion in  several  industries  and  in  several  cities.  These 
further  developments,  however,  have  suggested  a  variety 
of  comment,  some  of  which  appears  to  be  puerile,  but 
some  of  which  appeals  to  us  mightily.  It  is  gratifying, 
for  example,  to  reflect  upon  the  opportunity  here  oflfnred 
for  employers  and  employees  to  get  their  feet  under  the 
same  table  in  order  to  consider  economic  prol)lcms  from 
the  same  viewpoint.  Frequently  heretofore  they  have 
met  to  adjust  conflicts  of  interest.    Out  of  such  meet- 


ings has  grown  a  measure  of  mutual  understanding  and 
respect  that  has  been  good  for  both;  but  not  by  that 
process  alone  can  thei-e  be  developed  that  sense  of  com- 
munity of  interest  and  of  purpose  that  becomes  more 
and  more  essential  to  the  working  out  of  our  industrial 
destiny.  Is  it  too  optimistic  to  hope  that  the  extension 
of  this  new  relationship  will  help  toward  strengthening 
in  both  parties  convictions  as  to  their  common  interests 
that  will  be  reflected  in  the  conduct  even  of  those  mat- 
ters in  which  there  may  be  temporary  and  superficial 
conflict? 

Three  Hundred  City  Managers 

THE  growing  favor  of  the  city  manager  plan  is 
shown  by  the  fact  that  last  year  alone  it  was  adopted 
by  74  municipalities,  compared  with  52  in  1921  and  36 
in  1920.  Altogether  the  plan  has  been  adopted  by  304 
cities,  according  to  the  City  Manager  Magazine 
(Lawrence,  Kan.)  for  January.  Since  the  city  manager 
plan  is  based  on  the  sound  principle  of  separating  legis- 
lative from  executive  functions  and  making  one  man 
I'esponsible  for  the  latter,  and  since  experience  shows 
that  the  plan  makes  for  increased  municipal  efliciency 
and  economy,  its  rapid  progress  is  encouraging.  The 
city  manager  plan  has  a  direct  appeal  to  engineers  for 
the  reason  just  stated  and  also  because  a  large  per- 
centage of  the  managers  are  engineers  and  becau.se 
whether  engineers  or  not  the  engineering  and  other 
technical  staffs  of  a  city  under  the  manager  plan  obtain 
a  larger  measure  of  just  recognition  than  under  the 
older  plans  of  municipal  government. 

City  Managers  in  New  Jersey 

WHEN  it  is  considered  that  the  city  manager  plan 
is  the  natural  and  frequent  outgrowth  of  the  com- 
mission plan  and  that  New  Jersey  has  a  large  number 
of  commission  governed  cities,  it  seems  strange  enough 
that  year  after  year  the  legislature  of  that  state  balks 
at  proposed  legislation  which  would  do  no  more  than 
permit  the  voters  of  the  municipalities  of  that  state  to 
vote  for  or  against  having  a  manager.  New  York  on 
the  east  and  north  and  Pennsylvania  on  the  west  have 
many  manager  cities  and  the  manager  plan  has  been 
adopted  in  two-thirds  of  the  .states  of  the  Union, 
Michigan  leading  with  3;'  adoptions,  California  follow- 
ing close  after  with  29,  Virginia  and  Texas  having  23 
each  and  Florida  22.  The  only  explanation  of  the  re- 
peated defeat  of  a  city  manager  enabling  act  in  New 
Jersey  that  we  have  seen  or  heard,  aside  from  the  well 
known  opposition  to  reform  measures  on  the  p:irt  of 
politicians,  is  that  the  commissioners  in  the  commission 
plan  cities  are  oppo.sed  to  a  change  that  would  rob  them 
of  all  their  executive  powers  and  their  corresponding 
titles  as  administrative  department  heads  and  cut  down 
their  salaries  as  well.  In  most  of  the  New  Jersey  com- 
munities or  of  those  of  any  other  state  under  the  com- 
mission as  contrasted  with  the  commission-manager  plan, 
the  personal  losses  to  a  few  commissioners  would  be  a 
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great  gain  to  the  whole  body  of  citizens  and  taxpayers, 
through  substituting  trained  for  untrained  administra- 
tive heads  of  departments  and  paying  salaries  accord- 
ingly. 

Precast  Concrete  Flumes 

FLUME  design  and  construction  in  the  irrigated  coun- 
try of  the  West  seem  ever  to  be  in  a  state  of  flux, 
so  far  as  type  is  concerned.  One  of  the  latest  develop- 
ments noted  elsewhere  in  this  issue  is  the  utilization 
of  short  precast  units  of  flume  cast  in  an  inverted 
position  in  a  continuous  line  paralleling  the  final  posi- 
tion. Joints  similar  to  those  used  in  concrete  pipe 
expedite  the  erection,  taking  up  easily  the  irregularities 
of  the  unit-built  trestle  members  on  which  the  flume 
rests.  This  type  of  precasting  a  whole  section  is  a  step 
in  advance  of  the  work  done  on  the  King  Hill  Project 
by  Reclamation  Service  engineers  (See  Engineering 
Neivs-Record  Dec.  8  and  22.  1921,  pp.  926  and  1014) 
where  the  bottoms  were  cast  monolithic  after  the  pre- 
cast sides  had  been  set  up.  The  cases  are  not  quite 
comparable  because  the  Klamath  flume  is  on  trestle 
while  the  King  Hill  sections  all  rest  directly  on  the 
earth.  Furthermore,  the  restricted  space  for  work  on 
the  steep  side  hill  of  the  latter  location  would  have  pi'e- 
cluded  the  decided  advantage  of  stringing  out  a  casting 
yard  parallel  to  the  existing  flume.  Transportation 
equipment  heavy  enough  to  carry  in  the  full  sections 
over  the  flume  subgrade  probably  could  have  been  in- 
stalled at  King  Hill  but  it  would  have  been  decidedly 
cumbersome  in  such  cramped  quarters.  The  tightness 
feature  in  the  Klamath  work  is  not  at  all  surprising 
considering  the  ease  with  which  pipe  under  pressure 
made  with  similar  joints  has  exceeded  the  rigid  guar- 
antees at  Denver,  Kansas  City  and  Norfolk. 

Hoping  Against  Hope 

HOPEFULLY,  but  with  misgivings,  the  American 
people  have  been  watching  developments  in  the 
Ruhr.  There  can  be  no  doubt  as  to  where  their  sym- 
pathies lie.  There  can  be  no  doubt  as  to  their  convic- 
tion that  Germany  should  be  made  to  expiate  the  crime 
of  1914  and  to  pay  the  price  by  which  she  bought  off 
an  allied  advance  to  Berlin  in  1918.  Nevertheless,  there 
persists  a  disturbing  doubt  as  to  whether  the  present 
course  is  likely  to  achieve  even  those  limited  ends. 
Although  it  would  be  risky  to  estimate  the  eventual 
prospects  of  French  policy  solely  in  the  light  of  the 
set-back  it  necessarily  has  incurred  at  its  beginning, 
many  are  wondering  uncomfortably  whether  a  great 
moral  advantage  may  not  have  been  surrendered  for  the 
sake  of  an  ephemeral  and  insignificant  triumph.  And 
few  will  contend  that  the  events  of  the  last  two  weeks 
have  contributed  towards  a  solution  of  the  overshadow- 
ing problems  that  beset  humanity.  Far  and  away  be- 
yond the  material  chastisement  of  the  Germans,  a  dis- 
tracted world  demands  the  restoration  of  industrial  and 
political  relations  that  will  cool  the  wasting  fires  of 
class  and  race  hatred,  stimulate  the  productive  instincts 
and  re-awaken  in  humankind  the  almost-forgotten  hab- 
its of  individual  ambition  and  thrift.  The  misgivings 
that  oppress  those  who  feel  affectionately  and  sympa- 
thetically toward  the  French  people  may  rise  from  an 
intuition  that  the  present  measures,  however  sorely 
provoked  and  however  resultful  in  material  returns,  are 
out  of  harmony  with  the  more  essential  and  more 
universal  requirements. 


Some  Doubts  About  Concrete 

IN  ANY  science  or  philosophy  an  hone.st  skepticism 
is  the  beginning  of  progress.  Too  easy  and  general 
acceptance  of  theories  and  practices  results  in  marking 
time  and  then  retrogression.  Engineering,  being  a  live 
and  progressive  science,  is  full  of  skepticisms ;  if  it  were 
not,  technical  societies  would  soon  perish  of  inanition, 
for  the  mere  reading  of  descriptions  of  work  done  would 
lose  its  interest  unless  flavored  with  the  salt  of  con- 
troversy over  what  theories  and  facts  should  be  ac- 
cepted. Last  week  at  Cincinnati  the  proceedings  of 
the  American  Concrete  Institute  revealed  many  skeptics, 
.so  far  as  the  .science  of  concrete  is  concerned.  Never 
before,  it  seemed,  in  the  nineteen  years  of  that  society, 
were  there  brought  out  so  many  doubts  as  to  theory 
and  practice  or  so  many  questions  which  could  not  be 
answered  satisfactorily.  This  merely  reflects,  we  be- 
lieve, the  general  situation  in  the  field  of  concrete  and 
is  a  healthy  rather  than  a  morbid  indication. 

Some  of  these  doubts  and  que.stions  are  worth  setting 
down  here,  not  in  the  hope  of  getting  or  giving  answers 
but  to  mark  wherein  future  study  lies  and  to  discount, 
perhaps,  a  certain  smugness  of  attitude  that  concrete 
practitioners  are  apt  to  affect.  There  are  so  many 
things  on  which  there  is  disagreement  that  it  ill  be- 
comes any  one  to  claim  complete  knowledge. 

First,  there  is  a  very  general  concern  over  the  be- 
havior of  outdoor  concrete.  For  some  years  this  has 
been  a  matter  of  individual  expression,  of  secret  whis- 
perings glossed  over  in  open  discussion  and  explained 
on  the  easy  ground  of  improper  materials  and  manu- 
facture. More  and  more  bad  concrete  is  being  brought 
to  light,  however,  and  the  policy  of  suppression  of 
facts — though  policy  and  suppression  may  be  too  strong 
words — is  retreating  before  a  demand  that  the  cards  be 
thrown  on  the  table  and  that  the  committees  of  the 
proper  engineering  societies  fi-ankly  admit  that  there 
are  all  too  many  examples  of  five  to  fifteen  year  old  con- 
crete, placed  by  competent  contractors  and  engineers, 
which  are  far  from  permanent  and  which  if  examined 
and  classified  might  reasonably  yield  some  information 
that  would  help  in  future  structures.  The  more  recently 
expressed  principles  of  good  concreting  have  been  based 
on  widely  published  tests  tempered  with  the  infoi'mation 
gained  from  too  frequently  suppressed  failures.  When 
the  failures  have  as  much  publicity  as  the  tests  the 
reasons  for  the  principles  laid  down  will  be  better  ap- 
preciated, especially  by  those  who  consider  tests  some- 
what impractical  and  who  demand  proof  from  the  actual 
structure. 

In  the  same  category  comes  the  well-worn  subject  of 
sea  water  concrete.  For  years  this  has  been  the  play- 
thing of  the  theoreticians,  but  except  for  one  minor  and 
over  emphasized  set  of  tests  and  one  extensive  tour  of 
field  examination  made  by  two  men  we  have  progressed 
little  beyond  the  theories  of  cement  chemists  of  two  dec- 
ades ago.  Concrete  goes  to  pieces  in  sea  water  more  fre- 
quently than  not,  but  the  fact  that  sometimes  it  does 
not  points  to  need  of  a  study  comprehensive  in  scope 
and  particularized  in  examination.  The  doubts  that 
exist  are  not  going  to  be  exorcised  by  the  questionnaire 
method. 

Doubt  as  to  the  value  of  tests  because  of  variations 

in  test  results  were  made  much  of  at  the  Cincinnati 

meeting.     This,  however,   is  a  fault  being  cured  with 

'  time.     As  the  materials  that  go  to  make  up  concrete 

are  being  improved  and  as  the  methods  by  which  tests 
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are  being  made  become  standardized  the  tendency  for 
uniformity  of  test  results  increases  and  the  relation 
between  test  and  performance  tends  to  become  closer. 
The  present  doubts  are  held  by  those  who  expect  more 
from  tests  than  tests  can  ever  give.  The  man  whose 
business  it  is  to  make  them  has  more  respect  for  their 
potentialities  of  variation  than  the  man  who  only  uses 
them. 

In  concrete  construction  several  questions  are  not 
definitely  answered.  One  is  the  matter  of  integral 
waterproofing — complicated  by  commercial  considera- 
tions and  the  peculiarities  of  contractor  psychology — 
and  another  the  desirability  of  chuting — in  which  also 
the  matter  of  dollars  and  cents  is  so  large  a  factor.  It 
is  common  among  those  who  may  be  properly  called  the 
"concrete  intelligentsia"  to  decry  integral  waterproofing, 
to  claim  on  the  basis  of  many  tests  that  nothing  is  added 
by  the  use  of  such  materials  that  can  not  be  just  as 
cheaply  and  effectively  achieved  by  the  proper  pro- 
cedure of  normal  concreting — and  yet  integral  water- 
proofing continues  to  be  made  and  used  in  large  quanti- 
ties. Must  pragmatism  retreat  before  pure  reason  or 
shall  we  have  a  final  orderly  theoretical  and  empirical 
examination  of  the  question  which  will  settle  it  or  at 
least  arrive  at  a  fair  compromise?  In  chuting,  on  the 
other  hand,  theorizing  has  no  place.  It  is  a  matter  of 
examination  of  each  job  and  a  balancing  of  opinion, 
which  in  the  end  must  be  individual,  as  to  the  quality 
of  concrete  that  can  be  produced  by  this  method.  The 
unsuccessful  attempt  at  Cincinnati  to  get  some  registra- 
tion of  opinion  one  way  or  the  other  on  the  chute  prob- 
lem shows  why  there  are  doubts  on  this  question. 

Skepticism  as  to  rational  methods  of  proportioning 
is  far  less  than  it  once  was;  there  are  signs  that  we  are 
approaching  some  sort  of  solution.  For  years  a  number 
of  different  investigators  have  been  striking  out  into 
new  fields  of  investigation,  all  directed  to  the  same  end 
of  finding  the  optimum  mix  and  most  of  them  along 
different  paths.  These  paths  seem  to  be  Hearing  con- 
vergence and  a  single  way  partaking  somewhat  of  all 
the  approaches  may  soon  be  reached.  The  problem  now 
is  to  popularize  the  methods  which  necessai-ily  in  the 
making  became  a  little  cumbrou.s  and  which  need  sim- 
plifying and  broadcasting  so  as  to  reach  the  man  at  the 
mixer  or  at  least  the  man  who  bosses  the  man  at  the 
mixer.  Doubts  here  are  no  where  near  as  great  as  they 
were  five  years  ago. 

These  are  the  more  important  of  the  debatable  pha.ses 
of  concrete.  They  indicate  that  in  spite  of  the  fact 
that  the  country  is  dotted  with  well  made,  durable  con- 
crete structures  the  practice  of  producing  such  struc- 
tures is  by  no  means  reduced  to  a  formula,  easily  stated 
and  easily  learned.  Foreman,  superintendent  or  con- 
Jtractor  can  make  or  mar  a  job  for  which  designer  and 
material  manufacturer  have  furnished  the  best  the  art 
afford.s — and  vice-versa.  There  must  be  a  wider  dis- 
tribution of  the  knowledge  we  already  have  so  that  each 
factor  in  the  production  of  concrete  is  equally  well  in- 
formed and  there  must  be  more  intensive  and  distrib- 
uted study  so  that  that  knowledge  is  increased. 

Within  a  certain  limited  group,  a  group  represented 
fairly  well  by  the  American  Concrete  Institute  and  a 
part  of  the  American  Society  for  Te.sting  Material.'", 
there  is  going  on  an  intense  study  of  concrete  but  there 
are  times  when  such  doubts  and  questions  as  are  noted 
here  lead  one  to  believe  that  the  men  of  this  group  unin- 
tentionally  form   a  very  close  corporation   outside  of 


which  is  the  vast  body  of  concrete  users,  picking  up 
such  crumbs  as  fall  from  the  table  but  placing  concrete 
in  the  main  just  as  it  was  placed  a  decade  ago.  Both 
within  and  without  that  group  there  are  skeptics,  those 
within  because  they  know  .so  much,  those  without  be- 
cause they  know  so  little.  That  their  collective  doubts 
may  be  resolved  by  more  and  wider  study  may  sound 
paradoxical  but  it  is  offered  as  a  fact.  Contrary  to  a 
view  once  widely  held,  concrete  is  an  intricate  material. 
We  are  only  just  beginning  to  learn  how  to  make  it  and 
how  it  behaves  when  made.  No  effort  should  be  spared 
to  increase  our  knowledge. 


As  to  Student  Activities 

.  ALTHOUGH  the  discussion  on  engineering  education 
l\  at  the  annual  meeting  of  the  American  Society  of 
Civil  Engineers  produced  little  that  could  be  considered 
as  helpful  in  the  practice  of  teaching,  there  was  some 
stimulating  talk  with  regard  to  the  e.xtra-curricular  in- 
terests and  activities  of  the  undergraduate.  John  L. 
Harrington  president  of  the  American  Society  of  Me- 
chanical Engineers,  was  mo.st  explicit  perhaps,  in  his 
contention  that  the  student  sections  of  the  national  en- 
gineering societies  are  failing  in  their  purpose  and  that 
they  should  be  replaced  by  a  self-governing  undergradu- 
ate engineering  society  of  general  rather  than  special- 
ized   scope. 

Facultj'  guidance  and  supervision  should  always  be 
available  for  undergraduate  activities,  but  it  is  axio- 
matic that  if  those  activities  are  to  be  of  the  greatest 
value  to  the  student  they  should  be  in  the  highest  ptos- 
sible  degree  "self-starting."  Student  sections  that  are 
kept  active  mainly  through  the  efforts  of  faculty  mem- 
bers are  of  questionable  value  either  to  the  .students  or 
to  the  parent  societies.  WTiatever  may  be  the  merits  of 
the  substitute  suggested  by  Mr.  Harrington,  his  criti- 
cism of  the  student  sections  as  at  present  constituted 
and  conducted  deserves  the  consideration  of  the  na- 
tional societies  of  which  they  are  a  part. 

All  this  has  implications  beyond  the  question  of  stu- 
dent chapters  for  we  are  inclined  to  wonder  whether 
we  do  not  often  fret  ourselves  unduly  over  the  mental 
attitude  of  the  undergraduate  toward  his  work  and  his 
career.  As  Dean  Ketchum  put  it,  we  are  sometimes  in 
danger  of  "losing  our  heads  in  our  desire  to  make  a 
man  out  of  a  boy."  To  insure  a  thorough  and  syste- 
matic covering  of  the  pre.scribed  courses  of  study  it  is 
essential,  of  course,  that  the  faculty  exercise  a  com- 
plete and  unquestioned  control  of  curricular  work;  but 
when  it  comes  to  the  outside  activities  of  the  student 
body,  intellectual  as  well  as  physical,  the  wise  faculty 
I'emembers  that  after  all,  most  engineering  undergradu- 
ates are  youngsters  still  with  many  interests  and  en- 
thusiasms aside  from  the  serious  business  of  their  in- 
tellectual training.  In  this  respect,  indeed,  they  are 
little  superior  to  their  elders,  who  have  contrived  all 
sorts  of  devices  whereby  they  may  now  and  then  get 
away  from  "shop"  and  forget  the  serious  business  of 
life. 

And  so  long  as  these  activities  are  so  restricted  and 
supervised  as  not  to  interfere  with  the  es.sential  busi- 
ness of  the  institution  we  are  inclined  to  think  that  the 
undergraduate  will  derive  from  them  a  benefit  that  will 
be  directly  proportional  to  their  ".self-starting"  quali- 
ties. Student  activities  should  live  just  so  long  as  they 
are  kept  alive  by  student  interest,  without  recourse  to 
a  faculty  pulmotor. 
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Precast  Concrete  Flume  on  Klamath  Project 

Of  Six  Comparative  Designs  Precast  Type  Chosen  at  Lowest  Capitalized  Cost — Short  Flume  Sections 
Constructed  Along  Old  Flume  with  Traveling  Concrete  Equipment 


Engineer,   U.   S. 


By  E.  C.  Koppen 

Reclamation    Service,   Klamatli   Kails 


FORCES  of  the  U.  S.  Reclamation  Service  on  the 
Klamath  Project  have  recently  completed  between 
two  irrigation  seasons  the  construction  of  a  precast 
concrete  flume  in  an  inverted  position  in  a  continuous 
line  of  sections  parallel  to  the  13-year-old  timber  struc- 
ture replaced.  After  removal  of  the  existing  flume  the 
sections  were  turned  over  and  set  on  precast  bents  and 
stringers.  Low  capitalized  cost  was  the  controlling 
factor  in  determining  the  use  of  the  precast  type.  A 
combined     mixer-and-derrick     traveler     straddled     the 
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STANDARD   PRECAST  P'DUME   UNIT 

forms  for  the  precast  flume  sections  and  delivered  con- 
crete by  chute  to  the  forms  for  the  trestle  members 
alongside  the  positions  they  were  finally  to  occupy.  The 
new  flume,  including  inlet  and  outlet  transitions,  is 
4,316  ft.  in  length  and  has  a  capacity  of  335  sec.-ft. ; 
at  the  lower  end  the  flume  connects  with  a  concrete- 
lined  canal  7,600  ^t.  in  length. 

The  precast  work  of  2,600  cu.yd.  consists  of  990  flume 
sections ;  335  sets  of  stringers,  3  stringers  to  a  set ; 
55  solid  bents  from  1  to  5  ft.  in  height;  268  framed 
bents  from  51  ft.  to  Hi  ft.  in  height  and  14  framed 
bents  from  15  to  IS'  ft.  in  height;  the  latter  are  braced 
diagonally.  The  flume  Units  are  11  ft.  wide,  6  ft.  high 
and  4  ft.  3  in.  in  length. 

The  precast  work  was  begun  on  April  27  and  com- 
pleted on  Aug.  13,  1921.  Water  was  turned  out  of  the 
canal  on  Sept.  15  and  dismantling  the  old  timber  flume 
was  begun  on  Sept.  20.  Erection  of  the  new  flume  was 
begun  on  Sept.  29  and  was  completed  on  Jan.  10,  1922. 

On  May  10,  1922,  water  to  a  depth  of  4  in.  was 
turned  into  the  new  flume;  and  the  depth  was  gradually 
increased  with  the  demands  for  irrigation  until  at  the 
end  of  the  month  the  water  in  the  flume  was  4  ft.  deep. 
Throughout  the  length  of  the  flume  only  a  small  amount 
of.  leakage  developed.  At  several  points  a  small  stream 
about  T&  in.  in  diameter  appeared  and  a  large  number 


of  sweat  spots,  usually  near  the  lower  part  of  the  side 
of  the  flume,  developed.  At  some  of  the  sweat  spots 
sufl!icient  leakage  occurred  to  cause  occasional  dripping; 
generally  however,  the  leakage  was  only  sufficient  to 
show  moisture  on  the  outside  of  the  flume.  Practically 
all  of  the  sweat  spots  dried  up  in  a  few  days  and  most 
of  the  larger  leaks  within  30  days. 

Selection  of  Type — The  replacement  of  the  old  timber 
flume  was  considered  during  1919  and  again  in  1920, 
but  due  to  abnormal  conditions  following  the  war  actual 
construction  was  deferred  until  1921.  Comparative 
designs  and  estimates  were  prepared  for  three  types  of 
flume  construction  and  for  three  types  of  pressure  pipe 
as  follows: 

Flume  semi-circular,  metal. 

Flume  semi-circular,   wood. 

Flume  precast   concrete. 

Pres.sure  pipe,  concrete,  monolithic. 

Pressure  pipe,  lockjoint  precast  concrete  with  cradle. 

Pressure  pipe,  lockjoint  precast  concrete  without  cradle. 

The  new  structure  was  to  be  built  without  interfering 
with  the  old  flume  during  the  irrigation  season  of  1921, 
and  was  to  be  ready  for  service  prior  to  the  irrigation 
season  of  1922.  The  design  for  the  precast  siphons 
contemplated  the  construction  of  the  pipe  during  the 
irrigation  season.  The  pipe  was  to  be  laid  in  a  trench 
6  ft.  deep  either  on  line  with  the  timber  flume  or  at 
an  offset  from  it.  For  the  monolithic  siphon  it  was 
contemplated  that  it  would  be  constructed  during  the 
irrigation  season  and  at  an  off'set  from  the  timber 
flume.  The  several  designs  provided  for  building  the 
new  flume  on  the  same  line  as  the  old  flume.  For  the 
metal  and  wood  stave  types  a  new  foundation  was  to  be 
constructed  consisting  of  masonry  piers  or  pedestals, 
two  to  a  bent,  the  bents  to  be  at  intervals  of  16  ft. 
The  masonry  piers  were  to  be  constructed  during  the 
irrigation  se_ason  and  the  flume  to  be  erected  imme- 
diatelj'  following  the  irrigation  season.  For  the  precast 
type  of  flume,  the  design  contemplated  using  the  old 
foundation,  which  consisted  of  three  masonry  piers  to 
each  bent,  with  the  bents  at  12-ft.  centers.  The 
precast  type  also  contemplated  the  construction  of  the 
precast  units  during  the  irrigation  season  and  the  erec- 
tion of  the  precast  units  immediately  following. 

An  estimate  was  made  of  the  cost  and  also  of  the 
probable  life  of  the  various  types  of  construction,  alr.o 
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of  the  annua!  cost  to  maintain  the  structure  in  per- 
petuity. To  make  the  estimated  costs  of  the  several 
types  of  construction  directly  comparable  the  annual 
cost  to  maintain  the  structure  in  perpetuity  was 
capitalized,  using  a  basis  of  6  per  cent. 

The  preca.st  concrete  type  of  flume  was  finally 
adopted,  the  decision  being  based  almost  wholly  on  the 
capitalized  cost.  The  advantage  over  the  metal  and 
wood  flumes  is  probably  much  greater  than  shown  by 
the  capitalized  cost.  It  is  doubtful  if  either  the  metal 
or  wood  flumes  would  have  a  dependable  life  of  twenty 
years.  On  the  other  hand,  there  is  every  reason  to 
believe  that  the  precast  concrete  flume  with  reasonable 
care  will  have  a  longer  life  than  estimated. 

Construction  Planning — As  a  preliminary  to  the  de- 
sign of  forms  and  the  plant  layout,  a  study  was  made 
of  construction  methods.  Concreting  was  to  begin 
about  May  1,  the  number  of  forms  and  the  plant  layout 
were  to  be  such  that  the  precast  work  would  be  com- 
pleted during  the  latter  part  of  August.  The  flume 
sections  were  to  be  cast  continuous  and  to  be  left  in 
place  until  they  were  to  be  erected.  Use  was  to  be  made 
of  a  simple  and  economical  joint  and  end  form  which  could 
be  left  in  place.  The  interior  flume  section  forms  were 
to  be  constructed  and  braced  in  such  a  manner  as  to 
permit  the  use  of  portable  track  and  small  flat  top  cars 
for  moving  the  forms  ahead.  The  concreting  machin- 
ery was  to  be  mounted  on  a  traveler  and  the  concrete 
mixer  to  be  set  at  a  sufficient  height  to  permit  of 
chuting  the  concrete  directly  to  the  forms.  The  steel 
units  for  the  .stringers  and  flume  sections  were  to  be 
tied  ahead  of  the  forms.  The  work  of  dismantling  of 
the  old  timber  flume  and  the  erection  of  the  new  flume 
was  to  be  treated  as  one  job. 

Form  Requirements — Accurate  formw'ork  and  casting 
of  all  precast  units  were  of  the  utmost  importance  to 
insure  close  fitting  in  the  completed  structui-e.  Of 
almost  equal  importance  was  the  matter  of  securing 
forms  that  would  fit  in  with  the  general  construction 
plan.     The  requirement  was  for  simple  forms  that  could 


U■/^'A 
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be  easily  and  quickly  moved  and  assembled.  For  the 
flume  sections  it  was  deemed  essential  that  the  method 
of  interior  bracing  be  such  as  would  permit  the  u.se  of 
portable  track  and  low  flat  cars  for  moving  the  forms 
ahead.  The  forms  used  gave  excellent  service  and  re- 
quired but  few  measurements  in  assembling. 

Flume  Sections — The  outer  and  inner  forms  were  8 
ft.  Ti  in.  long  and  corresponded  in  length  to  two  flume 
sections.  Twenty-four  sets  of  inner  and  eighteen  sets 
of  outer  forms  were  provided.  The  forms  were  used 
from  twenty  to  thirty  times  and  were  still  in  good 
shape  when  the  job  was  completed.  For  each  setting 
the  forms  were  thoroughly  scraped  and  sprayed  with  oil. 
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TABLE  I— REPIACEMENT  OF  "C"  CANAL  FLUME— COMPAKATIVE  COSTS  FOR  DIFFERENT  TYPES  OF  CONSTRUCTION 


Assumed  total  life  of  structure ._ ,. 

Estimated  total  construction  cost,  overhead  and  contingencies  not 

included 

yearly  interest  on  first  cost  at  6  per  cent 

.\nnuity  required  to  replace  at  end  of  estimafed  life  at  6  per  cent 

compound  interest 

Annual  allowance  for  maintenance  and  repairs 

Totalannualcnst  of  structure 

Present  capitalized  cost  to  maintain  in  perpetuity  at  6  per  cent . 


. Semi- 
Galvanized 
Metal 


3,518 

1,000 

12,284 

204,700 


-Flumes- 


cula 


-Siphons- 


-Precast  Lockjoint  Pipe 

With    Concrete 

Cradle        Without  Cradle 


2,971 

800 

10.329 

172,100 


464 

400 

8,957 

149,300 


655 

200 

12,283 

204,700 


$171,520 
10,291 

590 

200 

11,081 

184,700 


603 

200 

11.316 

188,600 


Note:  The  estimated  costs  do  not  include  the  intake,  nutlet  or  other  special  structures. 


The  studding  for  the  forms  was  placed  at  intei-vals  of 
18  in.  with  2  x  4-in.  material  used  for  the  inner  forms 
and  3  x  4-in.  for  the  outer.  For  the  top  forms  the 
studding  was  placed  flat.  The  lagging  consisted  of  1-in. 
surfaced  material  and  was  covered  with  No.  26  gage 
black  sheet  metal.  The  roof  beams  consisted  of  5-in. 
6.5-lb.  structural  steel  channels.  They  were  spaced  the 
same  as  the  studding  and  were  bolted  to  the  inner 
forms.     The  forms  and  roof  beams  were  held  in  posi- 


UNRESTRICTED  SPACE  IN  INTERIOR  OF  FORMS 

The  intefior  flume  section  fofnis  ■were  constriiotod  to  permit 
the  U.SO  of  ti'a(k  ami  small  flat  cats  for  movins  the  forni.s 
ahead.  Tl.c  si.l..  ^\rill  foims  wei-e  held  tORi'tlier  bv  thieo 
tie  Tiiils  |i:i-s'ii-  lhr..iiKh  the  foinis  anil  waling-  strip.-i  at 
each  joint.  Tin-  iiHif  beams  consisted  of  5-in.,  6.5-lb.  struc- 
tural .--t.  .  1  .  liuiii.  i,-.  When  this  picture  was  taken  the 
foinis  hii.l  Ij,  .  11  u>.  .1  liftei-n  times. 

tion  bj'  corner  braces,  two  to  each  roof  beam.  The 
roof  forms  were  made  in  two  parts,  leaving  an  8-in. 
gap  at  the  center  which  was  closed  by  a  strip  of  .sheet 
metal  and  a  3  x  4-in.  timber  cap.  Bolt  holes  in  the 
braces,  studding  and  roof  beams  were  carefully  bored 
to  permit  interchanging  the  various  parts.  All  bolt 
holes  in  the  studding  and  braces  were  protected  by  strap 
washers  nailed  in  position.  Square-headed  bolts  ^  in. 
in  diameter  with   winged   nuts  were  used  throughout. 

For  setting  the  flume  section  forms  continuous 
2  X  12-in.  sills  and  3  x  3-in.  separators  wei'e  placed  first, 
usually  several  hundred  feet  in  advance  of  the  forms. 
The  sills  and  separators  were  placed  on  previously 
established  line  and  grade,  the  latter  being  approxi- 
mately the  natural  slope  of  the  ground.  The  3  x  3-in. 
.separators  were  set  with  a  gage  and  spiked  to  the  sills, 
the  distance  between  the  separators  corresponding  to 
the    width    of   the    flume. 

The  inner  forms  were  placed  first,  the  bottom  of  the 
wall  form  being  set  on  the  2  x  12-in.  sjlls  and  against  the 
;5  x  3-in.  separator.  The  forms  were  then  wedged  up 
to,  the  desired  height.  The  previously  tied  units  of 
reinforcement,  the  joint  forms   and  the  form  for  the 


3-in.  hole  at  the  center  of  gravity  of  the  section,  for 
turning,  were  placed  next.  The  outer  forms,  waling 
strips  and  top  ties  were  then  placed  in  position  and  the 
forms  drawn  tightly  against  the  joint  forms.  The  rein- 
forcing steel  was  suspended  from  2  x  4-in.  stringers 
placed  over  the  top  ties. 

Three  sets  of  waling  strips  and  a  tie  across  the  top 
wei'e  used  to  hold  the  inner  and  outer  forms  together; 
for  interior  bracing  two  corner  braces  were  used  for 
each  roof  beam.  The  side  wall  forms  were  held 
together  by  three  tie  rods  passing  through  the  forms 
and  waling  strips  at  each  joint.  The  tie  rods  were 
made  of  i-in.  square  and  round  iron  with  a  loop  and 
shoulder  at  one  end,  the  round  part  being  only  long 
enough  to  permit  the  neces.sary  threading.  The  holes 
for  the  rods  marked  the  ends  of  the  flume  units;  the 
tie  rods  passed  through  the  slots  in  the  joint  forms 
and  came  in  contact  with  the  end  separator,  thus  pre- 
venting the  bending  or  buckling  of  the  joint  form  while 
concreting.  The  top  ties  consisted  of  3-in.  I-beams, 
adjustable  at  one  end.  Holes,  J-in.  in  diameter,  were 
bored  in  the  flanges  of  the  I-beams  at  intervals  of  18 
ill.  The  top  ties  were  placed  directly  over  the  top 
joint  form,  and  the  vertical  member  of  the  joint  form 
was  prevented  from  tipping  by  nailing  through  the 
small  holes  in  the  I-beam. 

The  outer  forms  were  usually  removed  in  two  days 
and  the  inner  forms  in  three  days  after  concreting. 
The  outer  forms  were  tipped  out  and  loaded  directly  on 
small  flat  cars.  Before  removing  the  inner  forms,  a 
4  X  4-in.  post  was  set  directly  under  the  continuous  cap, 
supporting  each  flume  section  at  the  center.  The  inner 
forms  were  "then  removed,  the  parts  being  carried 
beyond  the  posts  and  loaded  on  flat  cars.  The  posts 
and  continuous  caps  supporting  the  roof  of  the  flume 
sections  were  removed  about  fifteen  days  after  pouring. 

Joints — The  joint  forms  were  built  of  specially  ma- 
chined material,  the  pieces  forming  the  joint  being 
hollowed  out  to  take  the  wire  mesh.  The  inner  part  of 
the  form  was  reclaimed  in  about  fifteen  days,  the 
remainder  of  the  form  being  left  in  place  until  the 
units  were  erected.  Slots  were  made  in  the  pieces  form- 
ing the  joint  to  permit  the  tie  rods  to  come  in  contact 
with  the  end  separator;  this  prevented  the  joint  forms 
from  bending  while  the  concrete  was  being  poured. 

Bents — The  solid  and  framed  bents  were  built  to  fit 
the  elevations  of  the  old  pedestals.  For  the  framed 
bents  standard  heights  varying  by  intervals  of  6  in. 
were  adopted.  The  standardization  of  the  bent  height.* 
greatly  simplified  the  forms  and  the  work  of  bending 
and  placing  the  reinforcing  steel.  The  tops  of  the  old 
pedestals  varied  in  elevation  by  odd  amounts;  fre- 
quently those  in  the  same  bent  varied  in  elevation  by 
an  inch  or  more.  The  difference  between  the  standard 
bent  height  and  the  height  required  to  fit  the  pede.^tals 
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was  made  up  by  casting  three  concrete  footings,  vary- 
ing from  2  to  6  in.  in  height,  on  the  bottom  of  the  bent 
sill.  By  building  the  bents  to  fit  the  height  of  the  old 
pedestals,  shimming  during  erection  was  reduced  to  a 
minimum.  This  arrangement  was  in  accordance  with 
the  general  plan  of  dismantling  the  old  flume  and 
erecting  the  new  flume  at  the  same  time,  using  only 
one  hoisting  rig. 

The  Casting  Yard — The  casting  yard  occupied  a  strip 
of  ground  100  ft.  wide,  parallel  to  and  adjacent  to  the 
old  flume.  The  old  flume  leaked  badly  and  considerable 
work  was  necessary  to  properly  drain,  fill  in  and  level 
the  casting  yard.  For  a  distance  of  3,000  ft.  the  waste 
dumps  of  conveniently  located  drainage  ditches  were 
used  to  fill  in  the  casting  yard.  The  drainage  of  the 
yard  was  accomplished  by  digging  a  small  ditch  parallel 
to  the  old  flume  and  close  to  the  pedestals. 

A  slough  150  ft.  wide  and  the  diversion  canal  were 
crossed  on  pile  trestles.  Due  to  leakage  and  spray  from 
the  old  flume,  no  casting  was  done  within  12  ft.  of  the 
nearest  pedestal.  During  unfavorable  winds  the  spray 
was  kept  away  from  the  work  by  canvas  curtains  tem- 
porarily nailed  to  the  old  flume. 

Reinforcing  Steel — The  thickness  and  shape  of  the 
precast  units  was  such  as  to  require  the  accurate  bend- 
ing and  placing  of  all  reinforcement.  The  work  of 
bending  was  remarkably  well  done,  the  various  bars 
fitting  into  place  almost  perfectly.  The  reinforcing 
steel  was  cut  to  length  before  .shipment.  The  benders 
and  other  tools  were  made  on  the  job. 

For  the  flume  units  the  reinforcing  steel  was  bent 
on  a  table  into  which  pins  were  bolted  at  the  required 
intervals.  For  the  looped  bars,  short  pieces  of  pipe  of 
the  required  diameter  were  placed  over  the  pins.  Ordi- 
nary right  and  lefc-hand  hooks  were  used  for  making 
the  bends.  As  gages  were  set  for  each  bend,  no  meas- 
urements were  made  after  the  gages  had  been  set,  ex- 
cept to  check  the  overall  length  of  the  bars.  Two  men 
working  together  averaged  about  500  of  the  A  and  B 
bars  per  day.  For  the  C  bars  two  men  bent  about  300 
per  day,  only  one  man  bending  at  a  time.  For  the  D 
bars  one  man  bent  about  250  bars  per  day. 

The  hooks  and  other  bands  for  the  stringer  steel  and 
also  for  the  bent  steel  were  bent  on  an  ordinary  bench 
bender,  a  pipe  vice  being  used  for  holding  the  bars 
where  no  creep  could  be  permitted.  The  looped  bars 
for  the  framed  bents  were  bent  around  the  hub  of  a 
wheel,  the  diameter  of  the  hub  being  varied  as  required. 
On  the  wheel  bender  the  wheel  revolved  on  a  vertical 
axle.  With  this  rig  three  men  bent  200  of  the  double 
looped  bars  per  day. 

The  steel   units  for   the   flume  sections   and    for  the 


stringer  units  were  prepared  well  ahead  of  the  concret- 
ing and  were  lifted  into  position  as  the  forms  were 
placed.  The  steel  units  for  the  flumi  sections  were  tied 
on  a  collapsible  frame  directly  on  tha  sills  ahead  of  the 
forms.  Four  men  tied  about  twenty  complete  units  per 
day.     For  the  framed  bents  the  reinforcing  steel  and 


INFORCKMFNT  U.VITS  .SKT  UP  ON  CObLAI'.SIHLI':  FRAMK 

WTion  th»  formn  wnrc  net  up  tho  rHnforf-mmt   iiniio  wfrr 
lined  Into  ponlllon. 


TRAVELING  CONCRETE  EQUIPMENT  POURING  SECTION 

The  concreting  equipment  was  mounted  on  a  traveler  which 
.straddled  the  flume  section  forms.     The  traveler  was  rigged 
with  an  A-frame  and  booms  and  chutes  for  chuting  the  con- 
crete   directly    to    the    flume    forms    at    the    bark    or    to    the    • 
stringers  and  bent  forms  at  the  side. 

hoops  were  tied  directly  over  the  forms  and  when  com- 
pleted were  lowered  into  position.  The  use  of  patented 
tie  wires  and  tying  tools  greatly  expedited  the  work  of 
preparing  the  reinforcement  units. 

Concrete  Plant — The  plant  consists  of  a  traveling 
platform  on  which  were  mounted  the  10-cu.ft.  concrete 
mixer,  water  tank  and  a  6-hp.  reversible  gasoline  hoist 
for  moving  ahead.  The  traveler  straddled  the  flume 
section  forms  and  was  rigged  with  an  A-frame  and 
booms  and  chutes. 

A  material  supply  track  for  charging  the  mixer  was 
laid  parallel  to  the  line  of  the  flume.  Sand  and  crushed 
rock  were  delivered  in  piles  placed  at  intervals  of  about 
50  ft.  The  concrete  materials  were  shoveled  into  small 
cars  and  dumped  into  the  charging  skip.  Water  for 
mixing  was  pumped  from  the  old  flume.  Cement  was 
hauled  from  the  storehouse. 

Materials — Sand  shipped  in  from  Marysville,  Calif., 
about  400  miles,  was  of  medium  coarse  uniform  grains, 
the  particles  consisting  of  a  hard  siliceous  material, 
well  graded  as  to  size.  The  crushed  rock  was  procured 
from  a  local  quarry,  12  miles  away,  and  was  furnished 
in  two  sizes,  No.  1  passing  a  screen  of  ?-in.  mesh  and 
No.  2  passing  a  1  '-in.  me.sh  and  held  on  a  .'-in.  mesh. 
The  rock  used  is  a  hard  tight-graineil  black  .syenite. 
The  cement  and  sand  were  delivered  on  cars,  4  miles  from 
the  job.  The  hauling  was  done  by  motor  truck,  under 
contract.  Tran.sportation  of  .sand  cost  $2.25  per  cubic 
yard  including  loading.  Other  freight  cost  from  32  to 
35c.  per  ton-mile  for  hauling.  The  crushed  rock  was  de- 
livered on  the  job  by  motf)r  truck  by  a  local  contractor. 

Mixing — Concrete  proportions  were  one  part  cement, 
hydrated  lime,  10  per  cent  by  weight  of  cement,  one  and 
one-half  parts  of  sand  and  three  parts  of  crushed  rock, 
consisting  of  about  30  per  cent  of  No.  1  and  10  per 
rent  of  No.  2.  The  minimum  amount  of  water  was  used 
in  mixing  and  each  batch  was  kept  in  the  mixer  about 
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two  and  one-half  minutes  before  dumping.  The  mixed 
concrete  was  always  of  a  jelly-like  consistency  and 
flowed  slowly  down  the  chutes,  which  were  set  at  an 
angle  of  about  one  vertical  to  three  horizontal. 

Placing — In  pouring  the  flume  sections,  considerable 
care  was  necessary,  particularly  with  the  thin  side  walls. 
The  main  considerations  were  to  secure  maximum  den- 
sity and  to  avoid  cracks,  particularly  at  the  intersection 
of  the  floor  and  side  walls,  and  also  to  secure  a  smooth 
surface  at  the  inner  and  outer  faces.  The  concrete  in 
the  side  walls  was  brought  up  in  1-ft.  lifts  on  several 
sections  to  give  ample  time  for  working  the  concrete. 

The  concreting  layout  and  the  number  of  forms  were 
planned  for  a  monthly  progre.ss  of  1,200  ft.  Usually 
from  40  to  60  ft.  of  completed  flume  were  poured  each 
day,  but  the  high  run  during  the  job  was  105  ft.  of 
completed  flume. 

The  bottoms  of  the  flume  sections  were  screeded  to 
true  lines  by  means  of  a  3-in.  beam,  worked  across  the 
tops  of  the  outer  wall  forms.  The  flume  sections  wero 
then  finished  with  a  steel  trowel  but  the  bents  and 
stringers  were  rough  finished.  All  corners  of  the  pre- 
cast units  were  rounded. 

Curing — The  flume  section  forms  were  removed  in 
two  or  three  days,  but  the  side  forms  for  the  bents  and 
stringers  were  usually  removed  in  one  day  after  pour- 
ing. The  bents  and  stringers  were  kept  moist  by  spray- 
ing for  a  period  of  ten  day.s. 

For  the  flume  sections  the  top  was  covered  with  bur- 
lap immediately  after  finishing  and  the  sides  after  re- 
moving the  outer  forms.  The  burlap  was  used  in  strips 
about  7  ft.  wide  and  100  ft.  long  and  left  in  place  for 
about  10  days.  It  was  kept  saturated  by  two  lines  of 
1-in.  perforated  pipe  laid  along  the  top  of  the  flume 
sections. 

For  the  inside  of  the  flume  sections  the  air  was  kept 
moist  at  an  even  temperature  for  10  days  by  steaming 
during  the  night,  the  steam  being  supplied  from  a 
30-hp.  boiler  mounted  on  trucks.  A  low-pressure  wet 
steam  was  used,  the  object  being  to  create  a  dense  fog 
containing  a  maximum  amount  of  moisture  at  a  low 
temperature.  The  steaming  process  was  usually  con- 
fined to  a  length  of  300  ft.  Canvas  curtains  used  at  the 
ends  of  the  section  being  steamed,  were  shifted  daily. 

Dismantling  and  Erecting— The  work  of  dismantling 
the  old  timber  flume  and  of  erectipg  the  new  precast 
concrete  flume,  which  was  treated  as  one  job,  pro- 
g;ressed  at  the  rate  of  about  6.5  ft.  per  day.  The  crew 
consisted  of  a  hoistman,  fireman  and  five  hookers  and 


erectors.  The  equipment  consisted  principally  of  a 
traveling  stiflF-leg  derrick  and  special  lifting  rigs  for 
handling  the  precast  units.  The  derrick  was  equipped 
with  a  72-ft.  boom  and  had  a  lifting  capacity  of  about 
10  tons. 

In  dismantling  the  old  timber  flume  the  waterway  was 
sawed  into  20-ft.  sections"  and  lifted  to  one  side.  The 
old  flume  was  cleared  away  to  the  limit  of  reach  of  the 
derrick  before  beginning  the  erection  of  the  precast 
units. 

In  erecting  the  precast  units  the  bents  and  stringers 
were  set  up  to  the  limit  of  reach  of  the  derrick,  after 
which  the  flume  sections  were  lifted  into  position.  The 
bents  were  lifted  into  position  on  the  pedestals  and 
plumbed,  levels  were  then  taken  on  each  end  of  the  bent 
cap  to  determine  the  amount  of  shimming  necessary  to 
bring  the  top  of  the  bent  up  to  grade.  The  bent  was 
then  removed.  Where  no  shimming  was  necessary,  the 
tops  of  the  pedestals  were  treated  to  a  thin  coating  of 
grout  and  the  bent  placed  in  position.  Where  shim- 
ming was  required,  metal  shims,  11x8  in.  and  of  vary- 
ing thickness,  were  used  to  support  the  bents  until  the 
grout  had  set.  More  than  one-half  of  the  bents  re- 
quired no  shimming.  Where  shimming  was  necessary, 
it  usually  amounted  to  about  J  in.  and  occasionally  as 
much  as  i-in.  was  required.  Little  trouble  was  experi- 
enced in  settling  the  stringers.  Occasionally  one  was 
found  where  the  top  and  bottom  faces  were  not  parallel 
to  each  other  and  a  small  amount  of  shimming  was 
necessary. 

The  rig  for  lifting  the  bents  and  stringers  consisted 
of  two  pairs  of  heavy  iron  tongs,  one  pair  being  fastened 
to  each  end  of  an  I-beam  spreader  8  ft.  long.  For  lift- 
ing the  bent  clear  of  the  bottom  form  a  sling  fastened 
to  the  middle  of  the  spreader  was  passed  around  the 
cap,  the  bent  was  then  lifted  to  a  vertical  position,  the 


THE  PRECAST  CONCRETE  TLUME  IN  OPER.\TION 

Walkway  at  side  supported  on  inserts  at  center  of  each 
flume  section.  Leaks  were  negligible,  most  of  them  closing 
in  thirty  days. 

sill  resting  on  the  ground,  the  hoisting  rig  was  then  low- 
ered and  the  tongs  clamped  under  the  cap. 

For  liftii.g  the  flume  sections  the  rig  consisted  of  two 
side  pieces  of  steel  of  sufficient  length  to  permit  iurn- 
ing  the  flume  sections.  At  the  upper  end  the  side  pieces 
were  fastened  to  a  sprcdder  and  to  chains  for  hooking. 
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TABLE  II— FIELD  COSTS  OF  THE  PRECAST  UNITS 


Item 


Sand 

Sandhauling 

Crushed  rock cu.yd 

Cement  and  hauling bbL 

Reinforcing  steel  and  hauling lb. 

Reinforcing  steel  bending  and  placing lb. 

Forms,  material  

Forms,  constructing 

Forms,  mo\'ing  and  assembling ...  

Labor  concreting      

Curing 

Water,  fuel,  lubricants  and  power 

Laying  track         

Equipment  and  plant  charges   

Total  per  cu.yd 


Unit  Cost 
yd.  $5.50 


6.64 
4.65 
0.043 
0.0089 


Cost     per 

Cu.Yd.  of 

Concrete 

$2.47 

0.38 

6.45 

7.42 

9.60 

1.94 

3.27 

1.80 


0.29 
0.60 
4.53 


At  the  lower  end,  2*  x  10-in.  trunnions  were  bolted  to 
Uie  side  pieces.  In  lifting  the  flume  sections  the  trun- 
nions were  inserted  in  the  3-in.  hole  cast  at  the  center 
of  gravity  of  the  flume  sections;  the  ends  of  the  trun- 
nions were  then  hooked  together  with  a  chain.  The 
flume  section  first  was  lifted  a  few  inches  and  cleared 
from  the  adjoining  units.  It  was  then  lifted  to  a  height 
of  several  feet  and  turned  right  side  up  by  four  men. 
The  wood  joint  and  end  forms  were  removed  and  the 
section  swung  into  position. 

Joints — The  joint  used  gave  no  trouble  in  erecting 
and  was  w£ll  adapted  to  take  up  slight  variations  in  the 
thickness  of  the  stringers  or  in  the  thickness  of  the 
floor  slab.  When  the  sections  were  set  up  most  of  the 
joints  fitted  so  closely  as  to  preclude  the  insertion  of 
an  ordinary  table  knife. 

In  making  the  joints  watertight  the  wire  mesh  was 
first  bent  out  and  the  joints  tlioroughly  cleaned;  the 
joint  was  then  covered  with  a  mixture  consisting  of 


TABLE  III— SUMMARY  OF  TOTAL  COSTS  OF  "C" 


cu.yd. 


euyd. 
cu.yd. 


Class  of  Work  Unit 

ExesTation   cu.yd. 

Mfg.  precast  units cu.yd. 

Levelmg  precast  yard 

Dismantling  old  flume     lin.ft. 

Erecting  new  flume     

Highway  crossing . 
Grouting  flumejoints       .  . 
Diversion  canal  cr^issing: 

Metal  work       .    . 

Concrete  reinforcement , 

Concrete,  plain,  piers 

Backfill,  dry         

Grouting  stringers 

Concrete  struts   cu.yd. 

Parallel  walk,  metal  work 

Parallel  walk,  wood  work M  b.m. 

Turnout  gates,  met  al  work     lb. 

Ttimout  gates,  concrete  reinforcement.         cu.yd. 
Right  of  way 
Camp  maintenance 
Engineering  and  inspection 

Sub-total           . 
Flume,  inlet 
Hume,  outlet 
Flume,  wasteway     


Quan-  Unit 

tity  Cost 

100  $2.70 

2,600  46.60 


CANAL  FLUMJ 
Total 


4,226     

4.226  2  20 

73  53.60 

990  4.00 


5.98     27  20 

2.790       0  29 

10     35  86 


$270.96 
121.698.31 
7.468  47 
2,007.41 
9,268.87 
3.955.85 
3,961.75 

992  90 

323  34 

91.50 

118  60 

1,949  77 

1,896  97 

1,117  96 

162  43 

800  56 

358  65 

231.87 

6.979  05 

3.312  38 


coffee  pot  was  used.  The  bottom  joints  being  level  were 
easily  poured.  The  vertical  joints  were  poured  from 
the  top,  the  stream  following  down  the  joint  and  pour- 
ing being  continued  until  the  stream  had  nearly  reached 
the  bottom.  Pauring  was  then  stopped  and  the  mixture 
smeared  over  the  joint  with  a  hot  iron  from  the  bottom 
up.  A  second  pouring  was  made  and  flattened  similar 
to  the  first.  The  asphaltic  covering  over  the  joints 
averaged  about  H  in.  wide  and  about  i  in.  in  thickness. 
The  spreading  irons  which  were  bent  in  the  form  of 
the  letter  "J"  were  made  from  an  old  Ford  spring  and 
were  fitted  with  a  wooden  handle.  With  a  pouring  crew 
of  three  men  about  sixty  joints  were  completed  per  day. 

Grouting — Before  grouting  the  joints  were  thor- 
oughly cleaned  with  an  ordinary  blacksmith's  hand 
blower  with  a  short  section  of  hose.  The  vertical  joints 
were  poured  from  the  top  and  were  spaded  between  the 
wood  form  and  the  wire  mesh  with  a  thin  piece  of 
strap  iron. 

The  precast  concrete  flume  was  constructed  and 
erected  by  government  forces  working  under  the  direct 
supervision  of  J.  C.  Whitney,  superintendent.  The  work 
of  surveys  and  inspection  was  performed  mainly  by 
E.  L.  Stephens,  assistant  engineer. 

An  average  force  of  about  100  men  was  employed 
from  May  1  to  August  15.  Quarters  were  furnished 
free  to  the  men,  also  spring  cots  and  mattresses.  Meals 
were  charged  for  at  the  rate  of  45  cents  each.  The 
wages  paid  were  as  follows :  Sub-foremen,  engine  oper- 
ators, blacksmith  and  carpenters,  $4.96  to  $6.72;  car- 
penter helper  and  special  laborers,  $4  to  $5,  teamsters, 
$4 ;  common  labor,  $3.60 ;  waiters,  $60  to  $65. 

The  replacement  of  the  Klamath  flume  was  done 
under  the  general  supervision  of  A.  P.  Davis,  director, 
U.  S.  Reclamation  Service,  F.  E.  Weymouth,  chief  en- 
gineer, J.  L.  Savage,  designing  engineer,  H.  D.  Newell, 
project  manager,  and  the  writer  as  engineer. 


Sub-total       

Superintendence  and  accounts 
General  expenw 


$166,967 

80 

1,684 

57 

1.870 

48 

4.033 

85 

$174,756  70 

8.891 

93 

14.621 

75 

about  60  per  cent  of  petrolastic  cement  and  40  per  cent 
rubberoid  plastic  cement.  The  wire  mesh  was  then  bent 
back  into  position  and  the  joint  grouted.  At  first  it 
was  intended  to  cover  the  joint  with  the  rubberoid  plas- 
tic cement  only.  The  process  of  placing  the  rubberoid, 
however,  proved  to  be  laborious  and  expensive,  particu- 
larly on  the  vertical  joints.  After  some  experimenting, 
the  rubberoid  pla.stic  was  mixed  with  sufficient  petro- 
lastic cement  to  make  the  combination  liquid  when ' 
heated  in  a  small  portable  20-gal.  heater. 

For  pouring  the  joints,  an    iron   pot   resembling  u 


Oil  and  Steam  Engine  Costs 
for  Small  Towns 

COMPARATIVE  costs  of  oil  and  steam  engines  for 
furnishing  a  water  supply  and  electricity  in  small 
towns  were  given  recently  in  a  paper  by  George  T. 
Prince,  consulting  engineer,  presented  to  the  Iowa  Sec- 
tion of  the  American  Water  Works  Association.  Mr. 
Prince  assumed  towns  of  1.000,  2,500,  5,000  and  10,000 
population  and  gave  unit  costs  as  follows,  based  on  his 
own  observations  and  various  other  sources: 


Annual  Mb 

intenance 

Cos 

of 

and   Operating 

Unit 

Cost 

a 

Power 

Plant 

Expense 

per  K 

w.-Hr. 

Probable 

Annual 

i 

i 

Output  in 
Kw-Hr. 

O 

s 

s 

1,000 

198.000 

$35,300 

$31,500 

$13,874 

$8,992 

$0,070 

$0,045 

2,500 

648.000 

54.650 

53.200 

19.798 

15.063 

030 

0234 

5.000 

1,300.000 

82.000 

91,300 

30,405 

26.492 

023 

0204 

10.000 

2.700.000 

117.500 

103.000 

49,348 

39,303 

.0183 

.0146 

The  above  maintenance  and  operating  expenses  in- 
clude labor,  fuel  and  lubricating  oil,  repairs,  6  per  cent 
interest  on  inve.stment,  depreciation  based  on  4  per  Q^nt 
sinking  fund.  Life  of  oil  engines  is  assumed  as  15 
years,  all  other  proixjrty,  25  years.  Price  of  coal  is 
taken  at  $8  per  ton  for  1.000  and  2,500  population  towns; 
hand  firing;  evaporation,  6-1.  Price  of  coal,  $7.50  for 
5,000  population;  mechanical  stokers;  evaporation,  8-1. 
Price  of  coal,  $7  for  10,000  population;  mechanical 
.stokers;  evaporation  8-1.  Price  of  fuel  oil,  6c  per  gal- 
lon.   Price  of  lubricating  oil,  60c  per  gallon. 
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Road  Grading  Costs  Reduced 
By  Tractor  Hauling 

Plant  Investment  and  Operating  Costs  Itemized 

for  Two  Heavy  Grading  Operations 

in  Iowa  and  Missouri 

By  E.  R.  Wiggins 

Holt  Manufacturing  Co.,  Peoria,  111. 

A  COMPARISON  of  tractor-operated  elevating  grad- 
er.s  with  tractoi'-hauled  four-wheel  scrapers  i.s 
afforded  by  two  road-grading  operation;?  recently 
studied  by  the  writer.  It  is  possible  also  to  give  actual 
plant  costs  and  estimates  of  the  earth  moving  costs 
which  are  informative.  In  general  it  may  be  noted 
that  these  completely-motorized  grading  operations  are 
becoming  increasingly  common  in  the  roadbuilding  of 
the  Mississippi  valley  states. 

Elevating  Grader  Outfit — In  Crawford  County,  Iowa, 
a  five-mile  road  requiring  180,000  cu.yd.  of  excavation  is 
being  built  with  elevating  graders  and  tractors  (see  Fig. 
3).  This  road,  located  two  miles  west  of  Manilla  and 
forming  the  main  thoroughfare  between  Manilla  and 
Dennison,  is  very  hilly  and  has  grades  as  steep  as  20 
per  cent.     When   completed  all  the  hills   will  be   cut 


conventional  elevating-grador  manner,  the  10-ton  trac- 
tor pulling  the  grader  takes  a  maximum  cut  in  both 
directions,  up  and  down  grade.  Loading  is  done  at 
low  speed,  while  the  hauling  to  and  from  the  dump  is 
on   high. 

Including  Paul  Shirley,  one  of  the  firm,  who  acts  as 
timekeeper,  there  are  12  men.  The  list  besides  Mr. 
Shirley  follows:  One  foreman,  who  is  also  a  specialized 
tractor  service  man ;  three  tractor  operators ;  one  black- 
smith; one  cook;  one  plow  holder ;  one  dump  man;  one 
"skinner";  one  tripper  and  one  sloper.  Mr.  Shirley 
estimates  the  value  of  the  equipment  on  the  job  to  be 
$27,360.     This  is  made  up  as  follows: 


5  10-ton  tractors.. 
1  Elevating  grader 

4  Wagons 

1  Small  tractor.    . . 

1  8-ft.  blade  grader 

2  Mules 

$18,150 

I.400 

3,400 

1.450 

700 

400 

1  Tongue  scraper 

1  Ford  car         

25 
400 

1  Wagon  for  tile  office,  iiasdeslc,  beds  and  suiji>1i'  - 
1  Wagon  for  tfie  Ititclien  and  dining  room 
1  Buntc  stiaclk 

250 
250 
250 

300 

1  Large  tent  for  the  mules  and  where  the  tractors  a 

e  stored  on  rainy 
■ 200 

1  No   5  plow- 

...               25 

10 

150 

Total 

$27,360 

OF  VFHEBL  SCRAPERS  PULLED  BY    .  -T; 


down,  fills  made  and  a  balance  so  arrived  at  that  no 
grade  will  be  more  than  6  per  cent.  Representative 
cuts  are  25  ft.  deep,  while  the  corresponding  fills  are 
22  ft.  high.  The  first  estimates  gave  the  dirt  to  be 
moved  as  30,000  cu.yd.  to  the  mile,  but  the  actual  work 
shows  that  this  figure  is  being  overrun  by  20  per  cent. 
One  hill  alone  had  over  30,000  cu.yd.  to  be  moved. 
The  Shirley  Construction,  Omaha,  Neb.,  has  the  con- 
tract for  this  work.  It  is  using  three  10-ton  caterpillar 
tractors,  one  of  which  is  operating  an  elevating  grader, 
while  two  are  pulling  4  J -cu.yd.  dump  wagons,  two 
wagons  to  a  train.  A  Cletrac  tractor  is  also  being 
used  at  times  to  pull  a  blade  grader  for  smoothing  and 
for  doing  odd  jobs  about  the  camp. 

The  average  haul  is  very  close  to  700  ft.  and,  con- 
sidering a  full  cycle  of  operations  frojp  the  time  of  one 
load  to  the  next,  by  the  same  train,  takes  ten  minutes. 
AUpwing  for  some  delays  that  occur,  1,000  cu.yd.  are 
hauled  a   day.     The  work   is  being  carried   on   in  the 


The  equipment  directly  concerned  in  the  movement 
of  the  dirt  includes  the  three  tractors,  an  elevating 
grader,  four  4'-cu.yd.  wagons,  the  blade  grader  and  the 
tongue  scraper,  which  in  total  value  amounts  to  $23,675. 

An  analysis  of  the  daily  dirt  moving  costs  on  the 
Shirley  job  is  as  follows: 

l^epreciation  20  per  cent  on  dirt  moving  equipment  ^                                     $31.57 

Interest  on  the  investment  at  6  per  cent  9, 47 

Wages,  board  and  lodging  of  operators  22 .  80 

120gal.  gasat  22cents  26  40 

2Jgal.  lubricating  oil  at  80  cents  2.20 

Uplceep  25  per  rent  (i(.precialii>n  7.89 


Added  to  this  sum  is  the  expense  of  dumping  the 
blade  grades  and  of  a  man  and  team.,  S6.97,  making  a 
total  for  a  day  of  $114.80.  On  the  basis  of  1,000  cu.yd. 
of  dirt  moved  a  day,  the  cost  per  yard  is  llAc.  Daily 
depreciation  is  calculated  on  150  working  days  per 
vear   and   is  20   per   cent   of  the   original    value.     A 
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tractor's  life  is  figured  at  four  years,  and  at  the  end  of 
the  fourth  year  the  machine  is  worth  an  amount  equal 
to  the  depreciation  for  one  year. 

Wheel  Scraper  Outfit — In  Missouri,  F.  L.  Bon- 
durant  is  completing  a  contract  for  a  5i-mile  road 
near  Unionville  in  Putnam  County,  which  is  a  project 
involving  the  straightening  of  many  turns,  the  cutting 

TABLE  I— COST  OF  TRACTOR  OPERATED  WHEEL  SCRAPER  OUTFIT 


Equipment : 

4  5-ton  tractors 

1 2  wheel  scrapers  ... 
I  lO-ft.  blade  grader  ; 
I  8-ft.  blade  grader  J 
I  7-fl.  blade  grader 
1  tractor  rooter  plow. 
I  bulldozer  scraper.  .  .  . 

I   Fopdson  tractor 

I  water  wagon 

I  tool  wagon 

1  gasoline  wagon 

I   walking  plow 


Total 
Personnel : 


GRADING  ROAD 


1,350 
700 


I  foreman  at  $1  30per  month 

4  drivers  at  40  cents  per  hour 

I  dump  bo^s  at  $  1 25  per  month. .  . 
6  scraper  men  at  33  eent.s  perhonr. 

Total 


i)perating  expense; 

120  gal.  gasoline 

3  gal.  cyUnder  oil  at  82  r 

Transmission  oil 

Cup  grease 

Asle  grase 

Total 


GENERAL: 
Depreciation  at  20  per  cent . . 
Int .  on  investment  at  6  per  er 

Kepaira 

Insurance  3  per  cent  payroll . 
Bond 


Total . 


RECAPITULATION: 

Pa>TolI 

<  >peral  ing  expense 

Depreciation  at  20  per  cent  . 
Int.  on  investment  at  6per  ce 

Kepaira 

Insurance  3  per  cent  payri  11 
Bond 


1.248.00 
817.96 
858.00 
257.66 
260.00 
37.44 
78.00 


down  of  hills  and  the  making  of  extensive  fills.  He 
is  using  four  5-ton  tractors.  Two  of  these  are  oper- 
ating trains  of  four  to  six  1-yd.  wheel  scrapers;  another 
is  used  with  a  rooter  plow,  keeping  well  ahead  of  the 
scrapers,  plowing  the  road,  and  the  fourth  is  attached 
to    an    8-ft.    blade    grader. 

In  operating  the  tractors  pulling  the  wheel  scrapers, 
the   loading    is   handled   on    low    gear,    and   as   all   the 


*.  T 


t.  -f^ 
1* 


i 


nauling  is  down  grade,  most  of  the  hauls  are  made  on 
high.  The  daily  output  on  the  average  is  very  close 
to  650  cu.yd.  During  the  month  of  June,  1922,  this 
outfit  worked  23  out  of  26  working  days,  and  moved 
17,000  cu.yd.  The  average  haul,  from  turning  point 
to  turning  point,  was  from  800  to  1,000  ft.  The  load- 
ing of  the  scrapers  is  close  to  full  capacity.  According 
to  one  actual  count,  out  of  13,300  loads,  12,400  cu.yd. 
of  earth  were  moved,  a  diflference  of  but  8  per  cent. 
This  figure  on  some  counts  ran  as  low  as  3  per  cent. 
According  to  one  observation  of  time,  it  took  8  minutes 
to  make  one  complete  circuit  with  800  ft.  haul.    Under 


FIG.    3— KEPRESENVATIVB  CUT,    MANILL.V,    loW.V 

similar  conditions  but  with  a  haul  of  1,600  ft.  the 
trip  was  made  in  10  minutes.  Records  for  one  day 
show  that  one  train  made  59  trips,  while  the  other 
made  58  trips  per  10-hr.  day.  On  the  other  hand,  one 
day's  run  showed  that  964  scraper  loads  wei-e  hauled. 
In  a  month's  run,  the  average  number  of  wheel  scrap- 
ers used  per  day  is  nine. 

Table  I  gives  the  equipment  with  its  value,  person- 
nel and  wages,  daily  operating  expense  and  general 
daily  expense.  The  final  figures  sum  up  the  various 
daily  costs  into  a  monthly  cost  sheet,  from  which  the 
unit  cost  on  the  basis  of  yardage  hauled  is  calculated. 
The  co.st  for  moving  this  dirt  is  calculated  from  the 
figure  of  26  days  per  month,  because  this  is  believed 
to  be  a  fair  average.  If  dirt  was  not  being  hauled 
on  rainy  days,  other  work  was  being  done. 


MG.   3  — RKF>Ui;.SI,.,TATIU;    \>llt,i,,. 


A.R.E.A.  Committee  on  University  Relations 

In  order  to  develop  closer  contact  between  the  rail- 
ways and  the  technical  schools  the  board  of  direction  of 
the  American  Railway  P^ngineering  Association  has 
authorized  the  appointment  of  a  committee  for  co-opera- 
tion with  universities  and  colleges.  As  a  preliminaiy  a 
special  committee  of  the  board  wrote  to  about  a  hundred 
universities  and  colleges  in  the  United  States  and 
Canada  requesting  suggestions  as  to  the  names  of 
alumni  to  represent  these  institutions  on  the  committee. 
The  main  purposes  of  the  new  committee  are:  (1) 
to  arouse  greater  interest  among  railway  officers  in 
assisting  the  universities  (o  turn  out  men  with  the  most 
efficient  training;  (2)  to  give  the  universities  the  re- 
sults of  the  work  of  the  association's  committees;  (3) 
to  acquaint  employers  with  the  qualifications  of  the 
graduate  in  entering  railway  work;  (4)  to  stimulate 
greater  interest  in  the  study  of  railway  engineering; 
and  (5)  to  establish  co-operation  between  university 
laboratories  and  the  association''s  committees  for  the 
benefit  of  research  work.  R.  H.  Ford,  assistant  chief 
engineer  of  the  Chicago,  Rotk  Island  &  Pacific  Ry.,  is 
chairman  of  thi.s  committee. 
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Surveying  Without  Instruments 
on  Siberian  Railway 

Some  Hints  on  How  Topographic  Work  May  Be 
Done  With  Reasonable  Accuracy  By  Impro- 
vised Plane  Table  and  Other  Devices 

By  William  Ewald 

Civil   Engineer,  Sao  Paulo,   Brazil 

SEVERAL  times  on  surveys  in  Siberia  for  the  Si- 
berian Ry.  and  along  various  Siberian  rivers,  sur- 
veying instruments  reached  their  destinations  entirely 
unfit  for  use,  in  spite  of  precautions  taken  to  transport- 
ing them  by  reindeer  and  dogs.  In  some  instances,  the 
boxes  containing  the  instruments  were  even  filled  with 


FIG.  1 — :methop  of  mbast'rtng  angles 

tallow  or  wa.x,  but  even  such  provisions  proved  inade- 
quate. There  was  no  assurance  that  a  duplicate  set 
of  instruments  would  not  suffer  the  same  fate  and  on 
the  other  hand  valuable  time  would  have  been  lost  in 
waiting  for  them,  so  in  order  to  avoid  complete  cessa- 
tion of  the  whole  work,  it  was  decided  to  make  surveys 
without  any  precise  instru- 
ments or  even  without  an 
exact  unit  of  measurement. 
A  great  amount  of  photo- 
graphic work  in  the  region 
above  mentioned  was  ac- 
tually done  by  homemade 
devices  which  included  a 
plane  table  and  other  rude 
instruments. 

Linear  Measurements — 
First,  a  unit  of  measure 
was  established  in  the  fol- 
lowing manner:  A  rod 
about  5  m.  long  was  cut 
from  a  young  pine  tree  and  subdivided  into  small 
equal  parts,  the  smallest  subdivision«  being  about  a 
millimeter  in  length.  After  one  was  available,  this 
unit, of  measurement  was  checked  up  against  the  official 
Russian  measuring  tape  and   all   calculations  on  plans 


FIG.   2 — HOMEM.\DE   PLANE 
TABLE 


reduced  to  the  Russian  standard,  the  sajene.  For 
measuring  longer  distances  a  cord  made  of  horsehair 
was  used.  Hemp  or  cotton  was  found  to  be  subject 
to  too  much  change  through  dampness. 

Angular  Measurements  —  Horizontal  angles  were 
measured  by  measuring  the  chords.  A  maximum  error 
of  two  minutes  was  allowed.  The  method  in  which  the 
angles  actually  were  measured  is  indicated  by  Fig.  1. 


(Nt/f  to  scale) 


FIG.   3 — METHOD   OF  LINEAR   MEASUREMENT 

A  triangle  of  wire  of  equal  sides,  each  of  10-unit  length, 
was  made  with  a  thin  rod.  large  nail",  or  a  piece  of 
thick  wire  placed  at  each  corner.  By  placing  one  point 
of  the  triangle  on  station  A,  points  C  and  B  were  es- 
tablished and  in  like  manner  points  D,  E,  F  and  G. 
On  this  large  limb  it  was  found  easy  to  measure  chords 
of  any  angle  around  station  A  within  the  two-minute 
limit. 

For  instance,  in  order  to  measure  angle  BAH,  the  ten 
units  from  A  to  B  were  taken  in  the  direction  of  one 
of  the  sides  and  AH  is  the  direction  of  the  other  side, 
then  the  length  BH  marked  by  thin  pegs  was  found  to 
be  6.173.  By  a  simple  trigonometric  calculation  this 
chord  is  found  to  .subtended  by  an  angle  of  40  deg. 
28  min.  For  a  larger  angle,  such  as  BAI,  the  chord 
from  B  to  I  was  measured,  the  angle  calculated  and 
added  to  the  known  angle  BAD. 

Another  manner  in  which  angular  measurements  were 
made  was  by  the  use  of  a  homemade  plane  table.  This 
plane  table  was  composed  of  a  tripod  modeled  after  the 
field  seat  used  by  landscape  painters  surmounted  by  a 
plane  table  about  2  ft.  square  laid  loosely  on  the  tops 
of  the  tripod  legs.  A  wooden  alidade  without  any  slot 
or  sighting  hair,  but  with  two  exactly  equal  wings, 
allowed  horizontal  angles  to  be  measured  along  the 
vertical  sides  of  the  wings  and  vertical  angles  along 
the  tops  of  the  wings.  A  sheet  of  Whatman  paper  was 
pasted  on  the  table,  a  pin  set  in  the  table  on  the  station 
point,  and  pencil  lines  traced  along  the  edge  of  the  paper 
through  the  entire  table's  width. 

Measurement  of  distances  with  the  alidade  without 
using  stadia  methods  was  affected  in  the  following 
manner:  Referring  to  Fig.  3,  on  both  sides  of  the 
point  D  mark  the  points  B  and  C  at  ten   units  each. 

The  right  angle  BDA  is  secured  by  a  wire  or  tape 
and  the  3 — 4 — 5  method.  Short  i-offs  with  black  and 
white  targets  capable  of  being  seen  a  mile  distant  were 
placed  at  B  and  C.  At  ten  units  from  A,  a  scale  with 
small  graduations  about  a  millimeter  in  length  was  held 
horizontally  on  a  wire  the  other  end  of  which  was 
attached  on  the  peg  at  A.  In  order  to  avoid  this  rule 
shifting  horizontally,  it  rested  on  two  i-ods  in  the 
ground.  Readings  were  taken  across  this  horizontal 
scale  from  A,  sighting  at  the  targets  B  and  C.  Points 
on  the  scale  intersected  by  these  sights  were  the  read- 
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ings,  say  273  and  465,  whose  difference  (192)  was  the 
quantity  corresponding  to  the  distance  104.16.  In  the 
calculation  of  these  distances,  a  simple  use  is  made  of 
the  geometric  relationship  existing  between  similar 
triangles.  Should  this  distance  be  measured  on  an  in- 
clination, it  mu.st  be  reduced  to  the  horizontal  by  mul- 
tiplication of  the  cosine  of  the  angle  as  obtained  by 
the  leveling  process  hereinafter  described. 

Leveling — Level  readings  were  usually  taken  with  a 
homemade  plumb  device  which  consisted  of  a  rectangu- 
lar wooden  frame  (see  Fig.  4)  ABCE  resting  on  a 
triangular  wooden  pivot  D  and  weighted  so  as  to  be 
normally  in  a  perpendicular  position.  The  upper  face 
of  the  device  was  planed  so  that  readings  could  be  ac- 
curately taken  along  the  edge.  The  pole  supporting  this 
rectangular  frame  was  driven  into  the  ground  firmly 
but  still  free  enough  so  that  it  could  be  revolved  at 
A>.^  Scale 
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will.  By  sighting  first  at  the  top  of  the  rod  (which 
in  this  case  was  5  m.  long)  the  rod  reading  was  estab- 
lished. Then  by  a  scale  held  ten  units  from  the  level 
device  a  reading  was  fii'st  taken  with  the  table  in  a 
horizontal  position  and  then  at  the  top  of  the  rod  tar- 
get, with  the  rod  resting  on  the  ground.  The  distance 
thus  intercepted  on  the  scale,  together  with  the  known 
ten  units  distance  of  the  scale  from  the  level  and  the 
height  of  the  horizon  above  the  target  top,  established 
the  necessary  ratios  so  that  by  simple  trigonometric 
calculations  all  wanted  data  were  secured. 

Inasmuch  as  the  sights  along  the  edge  of  the  plumb 
device  might  not  be  exactly  horizontal,  second  sights 
were  taken  with  the  frame  turned  in  a  reverse  position. 


Canadian  Water  Power  Report  for  1922 

A  statement  issued  by  the  water  power  branch  of 
the  Canadian  department  of  the  interior  shows  that 
during  1922  approximately  .3,000,000  hp.  of  electricity 
was  developed  from  Canadian  waterfalls.  Of  this  total, 
about  1,3.30,000  was  in  Ontario;  1,100,000  in  Quebec. 
310,000  in  Briti.sh  Columbia,  110,000  in  Manitot)a  and 
the  remainder  in  Alberta,  New  Brunswick,  Nova  Scotia 
and  Prince  Edward  Island..  The  total  capital  invested 
in  these  enterprises  is  $620,6.58.731,  and  the  estimated 
revenue  is  $81,600,000.  The  equivalent  coal  consump- 
tion at  9  tons  per  annum  per  installed  hp.  would  he 
a  little  over  26,72.'),000  tons,  which  at  the  average  price 
of  $10  per  ton  would  co.st  $267,2.50,000.  The  u.se  of  the- 
water  power  is  divided  as  follows:  central  stations, 
2,165,000  hp. :  pulp  and  paper  mills,  484.288  hp. :  other 
industries.  .320.501  hp. 


Milwaukee  Activated-Sludge  Plant 
To  Use  Vacuum  Filters 

By  T.  Chalkley  Hatton 

Chief  Engineer,  Sewerage  Commission,   Milwaukee,  Wis. 

FOR  reasons  stated  below,  vacuum  filters  are  to  be 
used  as  a  part  of  the  dewatering  equipment  of  the 
Milwaukee  activated-sludge  plant.  The  sludge  will  be 
conditioned  by  heat  and  sulphuric  acid  before  it  goes 
to  the  filters  and  will  pass  from  the  latter  to  driers. 
The  contract  for  the  filters,  receivers  and  condensers 
has  been  let  to  the  Oliver  Filter  Co.  for  $324,047.  It 
calls  for  15,000  sq.ft.  of  effective  filter  surface,  which 
will  be  provided  by  30  drum  filters,  each  12  ft.  in 
diameter  by  14  ft.  long. 

For  five  years  we  have  been  testing  out  various  types 
of  apparatus  for  removing  the  water  from  the  activated 
sludge.  This  apparatus  has  consisted  of  presses  of 
several  types:  the  Berrigan,  Simplex.  Johnson  low-pres- 
sure and  Johnson  high-pressure  and  the  Worcester. 
Three  types  of  centrifuges  have  been  used :  the  Sharpies 
separator,  open  laundry  centrifuge  and  the  Besco-ter- 
Meer. 

Filter  cloths  of  many  kinds  have  been  tried,  grading 
from  coarse  India  hemp  to  fine  cotton  twill.  We  have 
used  pressures  from  zero  to  6,000  lb.  per  square  inch. 
The  sludge,  prior  to  dewatering,  has  been  conditioned 
in  many  ways,  such  as  increasing  the  temperature,  add- 
ing sulphuric  and  sulphrous  acid,  sulphate  of  alu- 
mina, Sil-0-Cel,  peat,  ground  garbage  clinkers,  and  a 
few  other  things.  Records  have  been  taken  to  determine 
cost  and  applicability. 

Finally,  a  year  ago,  after  experimenting  with  vacuum 
filters  in  the  laboratory,  and  a  vacuum  pan,  we  installed 
an  Oliver  filter,  36  in.  in  diameter,  and  operated  it  up 
to  Oct.  1,  of  this  year  under  the  immediate  supervision 
of  George  S.  Backus,  engineer  for  the  Oliver  Filter  Co. 

It  took  several  weeks  to  a.scertain  how  to  condition 
the  sludge  to  get  any  promising  results  from  the  vac- 
uum filter.  This  filter  had  been  tried  out  at  Champaign, 
111.,  under  Dr.  Edward  Bartow,  and  had  been  aban- 
doned. It  was  learned  at  Milwaukee  that  when  the 
sludge  was  properly  conditioned  by  raising  its  tem- 
perature before  reaching  the  filter  from  its  normal 
(whatever  that  might  be)  to  from  120  to  180  deg.  F. 
and  keeping  its  pH  value  within  the  limits  of  3.3  to 
4  by  means  of  sulphuric  acid  the  filter  would  produce 
about  65  lb.  of  sludge  per  24  hours  per  square  foot 
of  filter  cloth  surface,  reducing  the  moisture  content 
from  99  to  80  per  cent,  and  that  it  would  do  this  all  the 
time  regardless  of  the  character  of  the  raw  sludge. 
The  filtrate  produced  had  a  bacterial  content  of  about 
100  per  c.c.  which  permits  its  discharge  into  the  river 
without  further  treatment.  It  was  also  a.scertained 
that  the  life  of  the  filter  cloths  used  in  the  vacuum 
filters  was  much  greater  than  that  of  the  filter  bags 
used  in  the  presses  and  that  the  cloths  could  be  cleaned 
mechanically  without  being  removed  from  the  filters, 
and  that  the  operation  of  the  filters  required  fewer 
men  than  either  type  of  press. 

The  Oliver  filters  require  two  different  vacuum.s — 
22  and  11  in.  The  first  is  used  for  pick-up  and  the 
other  for  water  withdrawal.  That  is,  as  the  filter  drum 
revolves  through  the  sludge  one  vacuum  pulls  it  to 
the  surface  of  the  cloth  where.is  the  other  withdraws 
the  water  from  the  film  of  sludge  after  it  leaves  the  wet 
sludge.      This    requires   two   separate    sets   of   vacuum 
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pumps,  receivers  and  condensers.  The  conditioning  of 
the  sludge  before  filtering  is  effected  by  discharging 
sulphuric  acid  in  the  raw  sludge  as  it  enters  the  centrif- 
ugal pumps.  This  is  automatically  controlled  from  pre- 
determined standards. 

The  hot  filtrate  at  a  temperature  of  between  110  and 
130  deg.  F.  is  returned  from  the  filters  by  gravity  and 
passes  through  heat  exchanges  on  the  outer  surfaces 
of  the  tubes,  whereas  the  cold  acidified  sludge  passes 
through  the  tubes  and  thence  through  pre-heater  tubes 
around  which  the  exhaust  steam  from  a  1,250-kva.  non- 
condensing  steam-tui'bine-driven  generator  passes.  By 
this  means  the  heat  used  in  the  conditioning  is 
preserved  so  far  as  possible  and  the  extra  heat  required 
is  secured.  The  current  produced  by  the  generator  is 
used  to  drive  the  motors  in  the  filter  house  and  drier 
house,  the  balance  being  sent  to  the  main  bus  bars  in 
the  power  house  to  which  are  connected  three  625-kva. 
condensing  turbine  generators. 

As  the  sludge  cake  leaves  the  filters  it  is  to  be 
conveyed  directly  to  the  drier  house  immediately  adjoin- 
ing the  filter  house  where  it  is  ultimately  mixed  with 
partly  dried  sludge,  or  that  which  has  once  passed 
through  the  drier,  and  goes  from  thence  to  the  driers. 


Experiments  on  Formation  of  Floe 
for  Sedimentation 

Factors  of  Velocity  and  Time  Studied  at  Baltimore 

With  Hydrogen-Ion  Concentration 

Held  Constant 

By  Edward  S.  Hopkins 

Chemist,  Montebello  Filters,  Water  Department,  Baltimore,  Md. 

WHAT  is  the  proper  velocity  of  flow  and  time  of 
passage  of  water  through  a  mixing  basin,  after 
adding  the  coagulant,  to  produce  good  sedimentation? 
Results  are  given  in  this  article  of  experiments  made  to 
obtain  some  information  as  to  the  little  known  condi- 
tions favorable  for  the  formation  of  floe  for  sedimenta- 
tion. One  factor,  the  pH  value,  for  good  control  has 
been  fairly  definitely  established.  (See  Baylis — Journal 
American  Water  Works  Association,  Vol.  9,  No.  3,  1922 ; 
Buswell — Journal  Industrial  Engineering  Chemistry, 
Vol.  14,  No.  9,  1922,  and  others.) 

Studies  and  observations  suggested  by  James  W. 
Armstrong,  filtration  engineer,  were  carried  out  in  the 
concrete-covered  mixing  basin  of  the  Montebello  filters, 
Fig.  1,  which  is  118  ft.  wide,  191  ft.  long  and  18  ft. 
deep.    The  wooden  baffles 


tnlif  ^afes 


Vrf, 


^-^Outlef  efaks 


forming  the  channels  are 
supported  by  concrete  col- 
umns. Each  of  the  24 
channels  or  "turns"  is 
8  ft.  wide.  The  total  dis- 
tance traveled  by  the 
water  is  0.56  mile  and  the 
time  required  for  passage 
is  31.8  min.  at  the  nom- 
inal 128-m.g.d.  rate.  The 
head  necessary  to  force 
the  water  through  the 
basin  is  3.3  ft.  As  the  bottom  of  the  basin  is  level  and 
the  channels  are  of  uniform  width,  the  depth  of  water 
is  decreased  and  the  velocity  increased  from  1.3  ft.  per 
second  at  the  entrance  to  1.6  ft.  per  second  at  the 
outlet. 


''■^Samplln^  stations  -■' 
FIG.   1— MONTEBELLO 

MIXING   BASIN 
Sliowing  tlie  arrangement 
of   tlie   sampling  point-s 


Manholes  in  the  roof  served  as  sampling  stations. 
Station  1  is  at  the  first  "turn"  or  beginning  of  the  mix 
while  Station  10  is  at  the  point  of  entrance  to  the 
settling  basins.  The  other  samples  came  from  inter- 
mediate points. 

No  precise  method  of  measuring  the  time  required 
for  sedimentation  has  been  recorded  but,  for  the  pur- 
pose of  this  study,  the  time  required  for  each  sample 
standing  quietly  to  settle  until  its  turbidity  equalled 
that  of  a  comparative  sample  from  the  effluent  of  the 
settling  basin  was  adopted  as  the  method  of  procedure. 
The  settling  basin  sample  was  taken  at  the  same  time 
as  the  test  sample  and  the  clarification  determined 
simply  by  the  eye. 

This  study  covers  turbidities  from  5  to  500  p.p.m. 
and  a  temperature  variation  of  from  33  to  78  deg.  F. 


3\  4       5       6        7 

"Turns"  in   Mixing    Basin 

PIG.  2— RATE  OF  SETTLING  OF  SAMPLES 
Samples  from   Station    10   always  settled   in  shortest   time, 
at  all  velocities.  •   . 

As  the  turbidity  increased  the  pH  value  decreased  but 
pH"  was  maintained  as  a  minimum  in  the  basin  by  the 
addition  of  lime  when  necessary.  The  results  presented 
give  averages  of  56  tests  made  at  reasonable  variations 
in  turbidity  for  a  period  of  10  months  dating  from  July, 
1921. 

One-liter  samples  were  collected  in  beakers  placed 
on  a  carriage  at  the  end  of  a  pole  and  submerged  2 
or  3  in.  below  the  surface.  A  single  sample  was  col- 
lected at  each-  station,  beginning  in  every  instance  at 
"turn"  1  and  proceeding  rapidly  to  10.  The  pH  value 
by  the  colorometric  method  was  determined  and  the 
samples  allowed  to  stand  quietly  until  their  turbidity 
equaled  the  comparative  standard.  It  is  advisable  to 
collect  the  samples  in  the  same  beakers  in  which  they 
are  allowed  to  stand,  because  pouring  from  one  vessel 
to  another  breaks  the  floe  and  produces  erroneous 
results. 

The  hydrogen-ion  concentration  did  not  vary  (pH  rt 
0.1)  through  the  basin.  This  test  was  used  to  establish 
the  uniform  application  of  chemicals  in  preference  to 
the  alkalinity  or  carbon  dioxide  deteVminations  because 
of  its  rapid  manipulation  and  .absolute  reliability.  A 
water  giving  a  definite  pH  value  at  "turn"  1  man- 
tained  the  same  value  at  every  point  in  the  basin.  This 
condition  indicates  immediate  establishment  of  the 
equilibrium  of  the  chemical  reaction. 

Samples  from  station  10  having  been  collected  after 
passage  through  the  basin  always  settled  in  the  short- 
est time.  The  others  settled  in  a  proportionately  in- 
creased time,  the  length  of  time  depending  upon  their 
coagulation. 

Realizing  that  samples  with  the  low  turbidities,  5  to 
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25  p.p.m.,  are  composed  of  finer  particles  than  those  of 
greater  turbidities,  100  to  500  p.p.m.,  it  was  thought  that 
comparative  rates  of  sedimentation  would  be  obtained 
by  plotting  the  time  of  settling  for  each  station  in 
groups  corresponding  to  the  turbidities  of  the  samples. 
No  relative  curve  could  be  obtained. 

As  there  is  apparently  no  relation  between  the  time  of 
sedimentation  and  samples  of  equal  turbidity,  the  factor 
of  velocity  was  next  considered.  Various  linear  veloc- 
ities were  plotted  against  the  time  of  sedimentation. 
Curves  in  Fig.  2  were  plotted  showing  velocities  of 
from  0.96  to  1.15,  1.16  to  1.25  and  1.26  to  1.35  ft.  per 
second.  A  study  of  these  curves  shows  that  regardless 
of  turbidity  or  variation  of  the  velocity,  within  the 
limits  of  this  study  and  with  the  pH  value  constant, 
after  a  definite  time  of  mix  and  after  traveling  about 
one-half  of  the  basin,  the  lines  converge  toward  a  com- 
mon center  and  steadily  draw  closer  together  until  the 
last  "turn"  is  reached.  Therefore  after  the  thorough 
mixing  of  the  coagulant,  alum,  and  the  water,  with  the 
chemical  reaction  established,  further  mixing  will  pro- 
duce a  more  readily  settleable  floe. 

Conclusions — It  is  clearly  seen  that  the  first  few 
"turns"  produce  a  fairly  good  mix  but  since  it  requires 
less  time  for  sedimentation  at  each  subseque  it  "turn," 
it  is  obvious  that  each  "turn"  has  a  value  toward  de- 
creasing  the   time   of   sedimentation.      This   theory    is 
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"Turns" in   Mixing   Basin 

FIG.  .1— R.ATE  OF  SETTLI.VG   WITM  BAFFI.KS  RK.MOVRD 
Hafll'-s  6,  7,  8  and  9  were  partially  removed  to  permit  ."ihort 
circuiting. 

strengthened  by  a  study  of  Fig.  3.  Portions  of  the 
baffling  at  "turns"  6,  7,  8  and  9  were  broken,  allowing 
a  short  circuit  of  the  water  without  proper  mixing. 
It  is  easily  seen  that  there  is  no  correlation  between 
the  two  curves  with  the  exception  of  the  line  repre- 
sented by  the  velocities  1.26  to  1.35,  which  falls  steadily. 
The  theory  may  be  advanced  that  the  rapid  flow  pro- 
duced the  required  mixing  and  caused  the  formation  of 
a  uniform  floe. 

These  studies  show  very  clearly  that  good  coagula- 
tion was  obtained  under  all  conditions  and  that  two  fac- 
tors contributed  to  the  result.  The  higher  velocities 
produced  a  floe  that  settled  out  more  readily  in  the 
first  six  or  .seven  "turns"  and,  although  the  velocity 
Increa.sed  gradually  throughout  the  basin  and  subse- 
quent "turns"  have  a  derided  value  in  forming  a  floe 
that  will  settle  quickly,  these  higher  velocities  are  of 
less  value  as  the  water  approaches  the  la.st  "turn." 

Since  the  aub..iding  value  at  the  last  "turn"  is  prac- 
tically the  same  for  al'  velocities  the  time  element  is 
also  of  considerable  value  in  securing  a  proper  floe. 
It  was  not  possible  to  learn  the  relationship  between 
these  two  factors  at  this  point  a»  there  is  no  way  nf 
eliminating  the  unknown  variable. 


Increased  Application  of  Venturi  Flume 

VENTURI  flumes  measuring  water  to  farmers  are 
installed  on  the  Milk  River  Project  of  the  U.  S. 
Reclamation  Service,  in  four  sizes.  Their  use  is  aug- 
mented by  the  insertion  of  a  plug  o  measure  small 
flows.  H.  Kenneth  Smith,  assistant  engineer  of  the 
project,  in  the  November  Reclamation  Record  tells  of 
them  as  follows: 

Gage  heights  are  measured  with  a  hook  gage  from  nails 
driven  in  the  sides  of  the  gage  walls.  The  hook  gages  are 
made  from  strap  iron  i  x  1  in.,  graduated  by  hundredths 
to  2  ft.  Each  ditch  rider  carries  one  of  these  hook  gages 
as  a  part  of  his  regular  equipment  and  uses  it  as  a  2-ft. 
rule  for  various  purposes. 

The  discharge  is  determined  from  a  semi-logarithmic 
chart,  with  upper  gage  heights  and  draw,  or  difference  in 
gage  heights,  as  co-ordinates,  the  discharge  in  second-feet 
being  read  on  curves.  The  sheets  are  drawn  of  a  size  to 
fit  the  standard  time-book  cover  of  the  Reclamation  Service. 

Operating  conditions  on  an  irrigation  project  often  re- 
quire that  a  small  quantity  of  water  be  delivered  through 
a  ditch  of  considerably  greater  capacity,  and  at  the  same 
time  it  is  required  that  the  water  be  backed  up  until  the 
ditch  is  practically  bank  full. 

Generally  it  is  not  practical  to  instruct  a  ditch  rider  to 
read  gage  heights  to  a  refinement  greater  than  one-hun- 
dredth of  a  foot,  and  an  error  of  one-hundredth  is  quite 
common.  The  problem,  then,  is  to  construct  or  modify  the 
Venturi  flume  so  that  an  error  of  one-hundredth  in  gage 
reading  would  not  be  material  when  delivering  water  to 
the  farmers. 

This  difficulty  is  overcome  by  installing  a  plug  in  the 
throat  of  the  flume,  thereby  reducing  the  water  area.  This 
plug  consists  of  two  weir  boards  bolted  together,  the  sharp 
edges  of  both  boards  being  toward  the  throat.  A  bolt  with 
a  thumb  nut  holds  them  in  place. 

These  plugs  can  be  placed  in  the  flume  or  withdrawn 
while  the  ditch  is  in  operation.  Care  must  be  used  that 
the  plug  is  snug  against  the  bottom  of  the  flume  and  so 
tight  that  it  will  not  float  or  otherwise  become  dislodged. 

By  means  of  this  plug  a  flow  that  in  the  standard  design 
will  cause  a  draw  of  one  or  two  hundredths  will  now  cause 
a  draw  of  ten  to  twelve  hundredths  and  is  therefore  a 
measurable  quantity.  An  error  of  one-hundredth  in  reading 
at  ten  or  twelve  hundredths  is  of  much  less  moment  than 
the  same  error  at  one  or  two  hundredths. 

Four  sizes  of  the  Venturi  flumes  are  in  use  on  the  Milk 
River  project,  having  throat  widths  of  12,  18,  21  and  30 
in.  For  the  12-  and  18-in.  sizes  the  height  of  the  plug 
used  is  9  in.  and  for  the  two  larger  sizes  the  height  is 
1.5  in. 

These  plugs  have  proved  quite  satisfactory  and  have 
greatly  increased  the  accuracy  of  the  measurement  of  water 
on  this  project. 

Piezo-EIectric  Measurement  of  High  Pressures 

A  new  method  of  measuring  high  pressures  or  rapidly 
varying  forces  is  discussed  in  a  paper  of  the  Bureau 
of  Standards  by  J.  C.  Karcher.  If  several  circular 
quartz  plates  are  cut  from  a  crystal  and  placed  with 
an  electrical  axis  perpendicular  to  them  or  assembled 
with  metal  plates  between  to  form  a  condenser,  any  pres- 
sure applied  to  the  stark  of  plates  will  liberate  a  charge 
proportional  to  the  pressure  applied,  and  this  charge  will 
appear  as  a  current  at  the  condenser  terminals.  When 
the  current  is  measured  by  a  galvanometer  and  the  gal- 
vanometer deflection  is  photographed  on  a  moving  film, 
the  pressure  may  be  determined  as  the  slope  of  the  de- 
flection-time curve  multiplied  by  a  suitable  constant.  Ex- 
periment has  shown  that  the  quantity  of  electricity 
liberated  by  the  quartz  plates  is  proportional  to  the 
pressure  applied,  up  to  pressures  of  50,000  lb.  per 
sq.in.  Pressure  measurements  in  guns  have  furnished 
a  check  on  the  action  of  this  new  form  of  gage. 
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The  Present  Status  of  Sewage  Treatment  in  England— I 

Impressions  Based  on  Visits  to  Various  Works  and  on  Interviews  with  British  Specialists  in  January, 
1923,  Presented  with  a  View  to  Current  American  Problems 

By  George  W.  Fuller 

Consulting  Engineer,  New  York  City 


This  is  the  first  of  three  articles  written  for 
"Engineering  Neivs-Record"  by  Mr.  Ftdler  directly 
after  an  inspection  of  a  numbur  of  British  setvage- 
works.  After  the  general  introduction,  the  Impressions 
are  grouped  under  three  heads:  I.  Administration  and 
Policy  Questions.  II.  Status  of  Older  Types  of  Treat- 
ment. III.  Outlook  for  the  Activated-Sludge  Method. 
In  the  present  article  Mr.  Ftdler  treats  of  war  and  post- 


war handicaps  and  the  present  improved  outlook.  The 
current  British  practice  of  adopting  works  and  methods 
that  will  give  results  commensurate  with  their  cost  is 
held  up  as  worthy  of  world-wide  adoption.  The  success 
of  a  modified  decentralized  control  of  stream  pollution 
in  England  by  river  conservancy  boards  for  drainage 
districts  instead  of  the  customary  political  subdivisions, 
is  commended  to  American  consideration. — Editor. 


A  VISIT  of  a  couple  of  weeks  in  England  is  sufficient 
to  show  that  sewage  treatment  practice  there  has 
entered  a  new  and  interesting  period.  During  the  war 
there  was  but  little  construction;  in  fact,  during  the 
last  year  or  two  preceding  the  armistice  almost  no 
plant  extensions  were  sanctioned  by  the  military  estab- 
lishment, which  required  for  its  own  needs  practically 
all  available  funds,  personnel,  materials  and  supplies. 
Consequently,  the  operation  of  sewage-works  fell  to  a 
low  ebb.  In  some  cases  there  was  no  pretense  of  oper- 
ating pumping  stations  or  treatnent  works  which  were 
turned  over  to  a  minimum  numlier  of  caretakers.  In 
other  instances  the  works  were  operated  with  perhaps 
one-fourth  of  the  normal  personnel  and  with  the  older, 
particularly  the  technical,  members  of  the  staff  doing 
the  work  of  machinists  and  of  foremen.  Women  and 
German  prisoners  were  availed  of  at  some  of  the  larger 
works.  At  some  cities  trade  wastes,  associated  with 
military  needs,  increased  while  the  output  of  other 
plants  decreased.  Constancy  in  the  composition  of  the 
flow  of  outfall  sewers  became  lessened  to  a  degree  which 
varied  in  different  places  and  at  different  times  and 
which  is  probably  a  factor  worthy  of  note  in  some 
instances  at  present. 

War  Handicaps — Genarally  speaking,  the  English 
sewage-works  got  along  during  the  war  as  best  they 
could,  considering  the  various  handicaps  under  which 
their  managers  had  to  operate  them.  Ordinarily  tanks 
at  industrial  works  were  operated  on  a  plain  sedimenta- 
tion basis  by  persons  not  usefi.l  in  military  service. 
Rivers  Boards  and  Conservancy  Boards  did  but  little 
in  the  exercise  of  their  jurisdictions  and  a  large  propor- 
tion of  their  inspecting  staffs  joined  the  colors.  In 
consequence  of  these  factors  many  of  the  English  rivers 
became  more  polluted  than  they  had  been  for  some  time 
previous  to  the  war,  and  neglected  upkeep  of  the  sewage- 
works  caused  many  of  them  to  reach  a  deteriorated  con- 
dition not  fully  contemplated  ii    earlier  years. 

Since  the  armistice  real  progress  has  been  made  in 
getting  old  plants  back  into  working  condition,  in  ex- 
tending and  bettering  old  works ;  in  going  forward  with 
the  construction  of  new  works  that  were  interfered  with 
by  the  war;  and  in  projecting  new  undertakings  to 
supersede  old  ones.  All  of  this  has  been  done  in  the 
face  of  many  unusual  conditions.  Construction  costs 
are  now  from  80  to  100  per  cent  afiove  pre-war  prices 
and  at  times  costs  have  been  200  per  cent  above  pre- 
war figures.  Tax  rates  ai'e  high  and  unemployment 
quite  widespread. 


The  new  Ministry  of  Health  has  taken  over  the  func- 
tions of  the  old  Local  Government  Board  and  all  bond 
issues  for  the  construction  of  sewage-works  are  pred- 
icated upon  the  sanction  of  this  Ministry  which  has  the 
power  to  disapprove  the  plans  offered  by  local  author- 
ities. Approval  of  plans  by  this  ministry  is  necessary 
except  ir  cases  where  the  projects  are  to  be  paid  for 
by  funds  obtained  in  other  ways  than  by  loans  (such 
as  from  local  "rates"  or  taxes) ;  or  where  the  larger 
communities  are  proceeding  in  accordance  with  the 
terms  of  a  Special  Act  of  Parliament.  This  ministry 
has  taken  over  the  engineering  organization  of  the 
Local  Government  Board  and  has  added  to  its  staff,  as 
chief  chemical  inspector.  Dr.  H.  T.  Calvert,  who 
formerly  held  a  similar  position  with  the  West  Riding 
Rivers  Board  in  Yorkshire  and  who  is  best  known  in 
America  as  the  translator  of  Dunbar's  book  on  Sewage 
Treatment. 

Hearings  by  Ministry  of  Health — Rules  of  Practice 
for  the  guidance  of  the  advisors  of  local  authorities 
have  been  issued  by  the  Ministry  of  Health,  which 
conducts  formal  hearings  at  each  locality  in  a  manner 
similar  to  that  of  its  predecessor.  Loans  for  building 
sewage-works  are  sanctioned  when  the  plans  provide 
for  plant  loadings  in  conformity  with  the  requirements 
of  the  former  Local  Government  Board,  and  these  in 
turn  are  based  on  the  findings  set  forth  in  the  well 
known  reports  of  the  late  Royal  Commission  on  Sewage 
Disposal.  The  single  exception  deals  with  the  newly 
developed  method  of  activated-sludge  treatment.  The 
Ministry  has  sanctioned  a  number  of  loans  for  works 
of  this  type,  usually  to  supplement  overloaded  plants  of 
other  types.  Like  everyone  who  is  keenly  interested  in 
sewage  treatment  it  is  collecting  and  collating  data  to 
throw  light  on  the  essential  elements  for  the  successful 
.application  of  this  process.  The  information  is  coming 
from  local  authorities  and  river  boards,  however,  as 
the  Ministry  has  no  laboratory  or  testing  station  of 
its  own. 

Sufficient  has  been  said  to  explain  the  general  situa- 
tion. The  progress  in  re-conditioning  old  works,  in 
making  decisions  for  installing  new  works,  and  in 
formulating  programs  for  present  and  future  develop- 
ments, has  been  adequate  for  making  some  generaliza- 
tions of  interest  to  American  sanitarians.  These  com- 
ments may  be  conveniently  arranged  under  three  head- 
ings: I.  Administration  and  Policy  Questions.  II- 
Status  of  Older  Types  of  Treatment.  III.  Outlook  for 
the  Activated  Sludge-Method. 
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Administration  and  Policy  Questions 

As  a  first  step  towards  getting  sewage-works  back 
on  a  fairly  satisfactory  basis  of  performance,  local  ad- 
ministrations have  dealt  with  means  for  overcoming  the 
abnormal  amount  of  deferred  maintenance  incident  to 
war-time  interruptions.  Naturally  this  has  varied  much 
in  kind  and  degree  at  different  places.  Mechanical 
equipment  was  unprocurable  during  the  latter  part  of 
the  war  and  has  been  a  factor  of  reconditioning  in  some 
measure.  However,  the  principal  undertaking  has  been 
to  wash  and  restore  clogged  filter  beds.  This  has  in- 
volved contact  beds,  apparently  of  all  kinds  and  sizes 
of  materials,  and  also  sprinkler  or  percolating  beds  of 
comparatively  fine  material.  Just  where  to  draw  the 
line  as  to  size  of  material  in  sprinkler  beds  which  have 
been  in  service  for  fifteen  to  twenty  years  without 
clogging  and  those  which  have  become  seriously 
clogged  is  not  a  simple  matter.  But  I  should  judge 
that  little  or  no  clogging  of  a  permanent  nature,  due 
to  sewage  solids,  has  occurred  in  beds  where  the  mate- 
rial was  freed  from  particles  passing  a  S-in.  screen. 

A  second  feature  of  local  policy  has  been  to  make 
use  of  existing  works  so  far  as  advantageously  prac- 
ticable. This  natural  step  is  shown  by  the  general 
practice  of  installing  activated-sludge  plants  in  existing 
tanks  or  beds;  by  the  conversion  of  contact  beds  to 
sprinkler  beds;  and  by  the  substitution  in  the  latter  of 
coarse  as  compared  with  fine  material,  and  the  addi- 
tion of  humus  tanks  which  are  needed  to  follow  beds 
of  the  former  but  not  the  latter  type. 

Associated  with  work  of  maintenance  and  betterments 
at  existing  sewage-works  has  been  the  task  of  furnish- 
ing, at  some  places,  employment  for  unskilled  workers. 
Perhaps  this  obligation  has  caused  some  managers  to 
carry  forward  their  work  of  rehabilitation  to  an  extent 
greater  than  they  might  otherwise  have  recommended, 
although  in  some  instances  such  work  will  lead  most 
quickly  to  the  securing  of  a  fairly  satisfactory  effluent. 
Residts  Conime»f!urate  with  Cost — In  all  countries 
and  at  all  times  engineers  have  sought  and  should  seek 
the  adoption  of  works  and  methods  that  will  give  re- 
sults commensurate  with  their  cost.  In  England  today, 
with  its  heavy  tax  burdens,  it  seems  to  me  that  more 
than  ordinary  attention  is  being  given  to  this  question 
of  policy.  Presumably  it  explains  why  some  managers 
are  making  haste  slowly  in  revamping  existing  works  so 
that  they  may  investigate  new  developments,  such  as 
the  activated-sludge  method;  and  thus  allow  themselves 
to  come  to  a  satisfactory  conclusion  as  to  whether  a 
given  performance  of  sewage  treatment,  in  point  of 
quantity  and  quality,  can  be  more  economically  secured 
by  reconditioning  existing  works  or  by  installing  new 
ones.  Certainly  this  "performance-commensurate-with- 
cost"  policy  explains  why  the  time-honored  method  of 
chemical  precipitation  has  given  place  completely  and, 
I  believe,  permanently  to  plain  sedimentation. 

At  London  this  change  was  adopted  some  ten  years 
ago  on  the  advice  of  Fitzmaurice  and  Humphries  and 
.since  the  war  ha.s  been  adhered  to  by  the  iJittcr,  not- 
with.Htanding  that  during  the  very  unusually  dry  sum- 
mer of  1921  the  dissolved  oxygen  is  understood  to  have 
disappeared  at  intervals  from  the  lower  stretches  of 
the  Thames.  Presumably  there  were  .some  local  sme|ls 
but  they  evidently  were  regarded  as  of  insufficient 
significance  to  justify  the  cost  of  chemicals  or  to  inter- 
fere with  the  policy  adopted  before  the  war  of  carryinR 


out  an  extensive  program  of  building  relief  sewers  to 
eliminate  cellar-flooding  in  various  low  areas  located 
some  distance  from  the  Thames  and  in  which  local  sew- 
ers have  become  overloaded  by  storm  water.  The  cost 
of  this  London  County  Council  program  for  relief  sewers 
was  estimated  at  about  £3,000,000,  pre-war  basis.  It  has 
been  about  one-third  completed,  although  of  course  the 
cost  of  work  done  greatly  exceeds  one-third  of  the  orig- 
inal estimated  cost.  As  this  work  progresses  tests  are 
being  made  with  the  activated-sludge  method  at  Cross- 
ness, the  southerly  London  treatment  plant,  to  secure 
data  indicating  what  it  would  cost  the  County  Council 
to  adopt  the  latest  type  of  treatment.  In  this  way 
sound  conclusions  may  be  reached  as  to  how  reasonably 
available  funds  may  be  expended  to  do  the  most  good. 

Indicating  and  Recording  Appliances — A  visit  to  ten 
or  a  dozen  sewage-works  leads  to  the  view  that  they  are 
well  equipped  with  good  mechanical  appliances  for  in- 
dicating and  recording  needed  quantity  data,  as  well 
as  with  good  laboratory  facilities  such  as  have  character- 
ized English  sewage-works  for  many  years.  It  is  quite 
possible  that  this  view  may  be  predicated  on  contact 
with  works  which  are  better  managed  than  the  average 
English  sewage-works.  However,  it  is  a  pleasure  to 
record  my  appreciation  of  the  carefully  planned  aux- 
iliary equipment  and  devices  installed  by  Hart  at  the 
new  works  at  Leeds,  and  of  the  unique  plant  built  by 
Garfield  at  Bradford  for  recovering  grease  from  the 
local  sludge.  At  the  present  time  it  is  particularly  im- 
portant for  the  managers  of  English  sewage-works  to 
secure  sound  and  adequate  records  showing  the  per- 
formance and  condition  of  the  various  plant  units,  in 
order  to  know  how  best  to  proceed  with  improvements. 
In  America  there  are  some  sewage  plants  where  daily 
records  are  excellently  kept  but  generally  speaking  I 
doubt  if  these  records  compare  favorably  with  those 
secured  by  the  managers  of  corresponding  English  sew- 
age-works. Perhaps  this  offhand  comment  is  unduly 
influenced  by  my  observation  that  after  sewage-works 
in  America  have  been  in  service  for  a  few  years  there 
is  frequently  a  lessening  of  interest  and  support  at  the 
city  hall,  with  the  result  that  the  management  and 
records  fall  to  a  level  below  that  of  corresponding  water 
and  electric  plants. 

Rivers  Boards  or  Conservancy  Boards  control  in  sev- 
eral districts  the  pollution  of  all  streams  in  one  or 
more  major  watersheds.  They  have  the  authority  to 
jack  up  the  performance  at  both  private  and  public 
sources  of  pollution  and  they  do  not  recognize  city, 
borough  or  county  boundary  lines.  Until  they  came  into 
existence  some  twenty-five  to  thirty  years  ago  compara- 
tively little  was  accomplished  towards  lessening  the  pol- 
lution of  Engli.sh  rivers,  following  the  passage  in  187G 
of  the  Rivers  Pollution  Prevention  Act,  specifying  cer- 
tain maximum  chemical  limits  for  the  impurities  flow- 
ing: into  the  streams.  It  was  found  that  town  authori- 
ties and  directors  of  industrial  works  were  very  loath 
to  spend  substantial  sums  of  money  to  correct  pollution, 
in  the  absence  of  court  decisions  establishing  the  ex- 
istence of  nuisances  caused  by  them.  Neither  was 
adequate  incentive  to  initiate  needed  betterments  forth- 
coming from  the  central  authority,  the  Local  Govern- 
ment Board  at  London,  constituted  to  regulate  the  issue 
of  loans  with  which  to  pay  for  the  installation  of 
works  reasonably  in  conformity  with  local  needs  and 
the  current  state  of  the  art.     Into  this  breach  came  the 
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district  boards,  supposed  to  represent  each  cla.ss  of 
party  in  interest,  and  which  slowly  but  surely  brought 
about  a  decided  improvement  in  the  condition  of  English 
rivers  and  their  tributaries,  especially  in  the  manu- 
facturing sections. 

These  river  boards  were  comparatively  passive  dur- 
ing the  war  but  now  their  activities  are  again  coming 
to  the  front,  with  indications  that  additional  boards 
may  be  established  to  operate  in  watershed  areas  not  at 
present  receiving  the  benefit  of  co-ordinated  direction 
of  means  for  generally  controlling  pollution.  It  appears 
that  a  new  agency  is  examining  into  the  condition  of 
English  streams,  the  Ministry  of  Agriculture  and  Fish- 
eries. I  understand  that  in  April  hearings  are  to  be 
held  in  respect  to  the  formation  of  a  Rivers  Board  for 
the  Valley  of  the  Trent,  the  headwaters  of  which  are 
in  the  heart  of  the  pottery  district,  where  coal  measures 
have  been  developed  because  the  river  is  at  times  preju- 
dicially affected  by  coal  washings,  and  in  an  acid  condi- 
tion for  a  distance  of  two  to  four  miles  below  Stoke. 
Lower  down  the  valley  are  the  activities  of  the  im- 
portant Drainage  Board  of  Birmingham. 

Limited  Decentralization  Deserves  Study  in  United 
States — What  the  outcome  may  be  in  this  particular  in- 
stance I  do  not  know.  But  generally  speaking  it  is  my 
.iudgment  that  these  district  boards  constitute  one  of  the 
sanest  and  most  efficient  factors  of  the  English  system 
for  the  control  of  river  pollution.  They  provide  decen- 
tralization to  the  extent  of  putting  administrative  author- 
ity into  the  hands  of  a  local  resident  agency,  constituted 
of  representatives  from  city,  borough,  county  and  private 
business  interests.  And  yet  the  board  comes  in  no  way 
in  conflict  with  the  central  authority,  with  whom  it  can 
eo-operate  to  mutual  advantage.  It  can  act  as  an  effec- 
tive whip  on  the  town  authorities.  In  particular  does  it 
effect  co-operation  with,  rather  than  opposition  from, 
the  owners  of  mills  and  other  private  business  estab- 
lishments. While  such  district  boards  cannot  hope  to 
bring  about  the  elimination  of  all  objectionable  pollu- 
tion in  a  large  valley  in  the  course  of  a  very  few  years, 
for  financial  if  for  no  other  reasons,  yet  they  constitute 
in  my  opinion  the  most  rational  basis  of  procedure  yet 
devised  for  steadily  bringing  about  the  progressive  in- 
stallation of  important  works,  involving  the  expenditure 
of  substantial  sums  of  money  by  a  multiplicity  of  pub- 
lic and  private  interests.  In  America  there  are  some 
localities  where  such  district  boards  could  overcome  the 
limitations  resulting  from  interstate  complications  and 
could  facilitate  needed  support  from  the  business  inter- 
ests related  to  the  problem  by  giving  them  the  represen- 
tation to  which  they  are  entitled  on  the  administrative 
board.  Where  real  action  is  sought  for  controlling  the 
pollution  of  streams,  not  readily  responsive  to  the  juris- 
diction of  a  state  department  of  health,  it  will  be  well 
to  study  carefully  the  history  of  rivers  boards  in  Eng- 
land. 

Post  Office  Bill  Would  Encourage  Aviation 

In  an  effort  to  encourage  commercial  aviation,  the 
Senate  committee  on  postoffices  and  post  roads  has 
recommended  the  passage  of  legislation  fixing  the  rate 
of  postage  on  air  mail  of  not  less  than  eight  cents  for 
each  ounce  or  fraction  thereof,  and  authorizing  the 
Postmaster  General  to  contract  for^the  transportation 
of  mail  by  aircraft  at  a  rate  not  exceeding  two  mills 
per  pound  per  mile.  At  present  no  additional  charge 
is  made  for  the  mail  which  is  carried  by  airplane. 


Special  Structural  Features  of 
San  Francisco  Theater 

Auditorium  Unusually  Wide,  Thin  Balcony  and 

Gallery  Reduce  Height — Combined  Footing 

and  Retaining  Wall  Saves  Expense 

By  Zara  Witkin 

Civil  Engineer,  San  Francisco 

FOUNDATION  and  gallery  structure  design  of  par- 
ticular interest  are  embodied  in  the  recently  com- 
pleted Curran-Shubert  theater  in  San  Francisco.  To 
save  in  height,  already  reduced  by  the  general  arrange- 
ment of  the  ground  plan,  extremely  slender  balcony 
and  gallery  sections  were  designed,  and  these  made  it 
necessary  to  provide  special  girders  with  several  bends 
in  their  flanges,  in  order  to  fit  into  the  shallow  floor 
sections  without  column  support.  In  the  substructure 
a  considerable  saving  was  realized  by  a  combined  wall 


FIG.    1 — THEATETR   HEIGHT   RELATED  TO   DEPTH 

and  column  footing,  so  worked  out  as  to  constitute  a 
retaining  wall  at  the  same  time. 

A  total  of  14  ft.  of  height  was  saved — about  one  story 
height  of  an  ordinary  building.  Most  of  this  was  due 
to  planning  the  theater  with  a  wide,  shallow  auditorium. 
The  plan  was  worked  out  with  a  view  to  having  each 
seat  as  close  as  possible  to  the  stage,  and  to  do  this  the 
hall  was  made  unusually  wide  with  respect  to  the  length. 
For  a  total  seating  capacity  of  1,800  the  auditorium  has 


DIFFERENCE  IN  HEIullF  BETWEEN  TWOTMEATRES, 
SAME  ACCOMMODATIONS. 


.PIG.  2— ONE  STORY  OF  HEIGHT  SAVED 
Curran    Theater,    in    foreground,    has    balcony    and    gallery 
like    the   older   Columbia    Theater   alongside,    in    the    back- 
ground, but  is  a  full  story  lower,  because  of  its  wide  audi- 
torium and  thin  floor  sections. 

a  width  of  90  ft.  and  a  length  along  the  center  line  of 
only  63  ft.,  giving  a  ratio  of  length  to  width  of  O.7. 
which  is  considerably  smaller  than  that  of  most 
theaters. 
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Elevation  of  South  Stage  Wall   Footing 


FIG.  3— CONCRETE  GIRDER  FOUXDATIOXS  AT  STAGE 
South  or  rear  wall  also  retains  14  ft.  depth  of  earth  inside 
stage   space. 

The  effect  of  this  arrangement  on  the  height  is  in- 
dicated in  the  sketch,  Fig.  1,  which  represents  a  com- 
parison of  a  deep  hall  with  a  shallow  hall.  It  will  be 
seen  at  a  glance  that  the  deep  hall  has  the  greater 
height  bj-  three  items:  ^„  the  added  height  on  the  in- 
clined main  floor,  extended;  fe,,  extra  balcony  rise  over 
that  of  the  main  floor;  and  fc^,  extra  gallery  rise  over 
that  of  the  balcony.  The  sum  of  these  items,  increased 
by  what  was  saved  through  the  use  of  thin  balcony  and 
gallery  sections,  made  the  total  saving  stated. 

Special  structural  treatment  is  generally  necessary 
for  a  theater  owing  to  its  individuality  of  arrangement 
and  to  architectural  details.  The  fundamental  condi- 
tion of  unobstructed  vision  from  all  parts  of  the  audi- 
torium requires  the  elimination  of  interior  columns  as 
far  as  possible,  and  the  designing  of  girders  and  trusses 
for  transferring  the  interior  loads  to  the  area  limits  of 
the  building.  These  members  are  affected  by  difficult 
requirements  of  clearance,  headroom,  provision  for 
transverse  corridors  and  similar  other  factors.  The 
effect  of  carrying  interior  loads  to  the  outer  limits  of 
the  structure  is  to  produce  large  column  concentrations, 
creating  in  some  cases  special  foundation  problems.  The 
design  of  a  typical,  practically  standardized  office 
building  rarely  involves  similar  special  considerations. 

Special  Foutidntion — The  rear  stage  wall  of  the  build- 
ing extends  'down  to  a  level  of  25  ft.  3  in.  below  the 
natural  ground  surface.  This  wall  is  105  ft.  10  in.  long, 
the  full  width  of  the  building.  Under  the  stage  the 
final  ground  surface  is  11  ft.  below  natural  surface, 
making  the  net  retained  height  14  ft.  3  in.  There  are 
eight  rear  wall  columns,  with  loads  varying  from  a 
minimum  of  155,000  lb.  to  a  maximum  of  235.000  lb., 
.spaced  13  ft.  5  in.  to  15  ft.  10  in.  apart.  The  piers  for 
these  columns  run  down  from  the  bases  to  the  footing 
and  act  as  counterforts  for  the  combined  bearing  and 
retaining  wall.  The  wall  between  these  column  piers  is 
a  reinforced  cantilever  slab  increasing  from  8  in.  in 


thickness  at  the  top  to  18  in.  at  the  junction  with  the 
footing,  and  is  restrained  at  the  sides  by  the  counterfort 
piers.  The  counterfort  column  piers  and  the  retaining 
wall  are  integral  with  the  combined  footing  (Fig.  3), 
which  is  designed  as  a  reinforced-concrete  inverted 
continuous  beam  for  a  uniform  soil  pressure  of  4  tons 
per  square  foot,  the  imposed  column  reactions  and  a 
wall  load  of  the  first  story. 

The  continuous  footing  beam  of  7  spans  has  a  total 
length  of  105  ft.  10  in.,  a  width  of  3  ft.  and  a  dept  . 
of  4  ft.  6  in.  Over  the  end  spans,  the  main  bending 
reinforcement  is  nine  1-in.  square  bars.  Shear  reinforce- 
ment is  provided  by  A-in.  square  bar  double  stirrups 
spaced  6  in.,  from  third-points  to  ends  of  spans. 

This  design  for  the  retaining  wall,  with  the  column 
piers  acting  as  buttresses  and  the  combined  continuous 
beam  footing,  was  adopted  as  the  most  economical  and 
practical  means  of  avoiding  large  eccentric  spread 
footings  under  the  columns  (the  adjacent  property 
prevented  symmetrical  footings)  and  a  heavy  gravity 
retaining-wall  section  between  the  column  piers  and 
footing.  In  consequence,  trenching  and  excavation  were 
greatly  reduced,  form  work  was  cut  down  and  simpli- 
fied, and  the  placing  of  reinforcement  and  concrete 
pouring  was  made  continuous  and  systematic. 

The  side  walls  of  the  stage  also  rest  on  continuous- 
girder  footings.  The  west  stage  wall  footing,  35  ft. 
long,  is  brought  up  in  four  steps  from  the  level  of  the 
rear  wall  footing  at  25  ft.  3  in.  to  17  ft.  7  in. 
being  3  ft.  thick  throughout  its  length.  The  east  stage 
wall  footing  is  only  2  ft.  2  in.  thick  and  is  stepped  up 
in  three  stages  to  a  bottom  level  of  19  ft.  The  steps 
necessitated  breaking  the  bending  reinforcement,  which 
was  placed  in  several  levels  corresponding  to  the  steps. 
All  other  footings  in  the  structure  are  simple  concen- 
tric spread  footings. 

Auditormm  Floor — Sloping  a  little  over  4  ft.  in  53 
measured  along  the  center  line  of  the  auditorium,  the 
floor  §!ai)  transmits  its  load  of  145  lb.  per  square  foot 
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to  beams  framing  into  two  rows  of  girders  and  two 
walls  concentric  with  respect  to  the  seat  tiers,  F'ig.  4. 
The  beams  are  radial  with  respect  to  the  seat  tiers. 
The  girders  take  a  peculiar  type  of  loading  consisting 
of  one  beam  reaction  at  the  mid-point  one  side  of  the 
girder  and  two  beam  reactions  at  approximately  the 
third-points  on  the  other  side.  This  special  arrangement 
ia  caused  by  the  seating  area  narrowing  toward  tbe 
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.■Afofe  axfraoralinarily 
ji'       slender  section 


FIG.  5 — FRAMING  IN  VERTICAL  SECTION 

stage,  the  panels  becoming  le.ss  wide  and.  one  beam 
being  eliminated  in  each  panel  between  successive  arcs 
of  concentric  "girders.  The  beams  are  10x20  in.,  the 
girders   14x28   in. 

There  are  two  other  general  types  of  design  for  floor 
support,  both  of  which  pos.sess  inherent  disadvantages 
for  the  auditorium  floor  construction.  A  plain  rec- 
tangular beam  and  girder  layout  was  impracticable 
owing  to  the  slope  and  the  dished  floor,  because  of 
the  necessity  of  placing  the  beams  and  girders  in  a 
number  of  different  levels  and  sloping  them  irregularly 
to  match  the  floor  slab.  This  design  was  therefore  not 
considered  and  a  flat  slab  construction  was  not  practical 
because  of  lack  of  uniformity  and  heavy  coning  of  floor. 

Balcony  and  Gallery  Cantilevers — The  theater  was 
designed  to  meet  the  restrictive  height  requirements 
of  the  architectural  plans,  the  total  ^height  of  the 
theater  being  considerably  less  than  other  structures 
of  the  same  kind,  as  illustrated  by  comparison  with  the 
Columbia  Theater,  directly  alongside  fFig.  2).  The 
13-ft.  difference  in  height  of  the  two  buildings  is  strik- 
ingly noticeable  and  besides  enhancing  the  appearance 
of  the  theater  it  reduced  its  coi?t  considerably.  Owing 
to  the  thin  balcony  section  there  was  not  much  choice 
in  the  design  of  the  supporting  members,  while  the 
gallery  section  was  so  slender  as  to  requii-e  unusual 
cantilever  girders  to  transfer  the  loads  to  columns  in  the 
rear  of  the  balcony  without  supporting  columns  in  the 
seating  area  to  obstruct  vision  (Fig.  5). 

The  gallery  which  is  90  ft.  wide  and  45  ft.  deep  along 
the  center  line,  was  designed  for  a  total  load  of  170  lb. 
per  square  foot  (95  lb.  dead  load  and  75  lb.  live  load). 
Seventeen  longitudinal  cantilever  plate  girders  spaced 
4  ft.  4  in.  carry  this  load  to  transverse  plate  girders 
supported  by  eight  columns  in  the  outside  wall  of  the 
lobby.    These  girders  have  long  arms  of  from  S8  ft.  to 


26  ft.  and  short  arms  of  approximately  18  ft.,  making 
total  lengths  of  56  ft.  to  44  ft.  They  are  peculiarly 
shaped  for  complete  concealment  within  the  section  of 
the  gallery  necessitating  breaking  the  flanges  at  sev- 
eral points.  The  heaviest  girder  has  i-in.  web  with 
flanges  of  two  4  x  3  x  i-in.  angles  and  three  i-in.  plates 
and  stiffeners  of  4x3x/!;-in.  angles  spaced  3i  ft.  over 
the  greater  part  of  the  length.  The  inclined  bases 
which  seat  these  special  girders  upon  the  transverse 
girders  or  the  columns  are  built  up  of  angles  and  plates, 
no  castings  being  used.  At  the  fulcrum  the  vertical 
depth  of  the  girders  is  about  5  ft.,  which  depth  de- 
ci-eases  to  5  in.  at  the  ends  of  the  long  arm.  Over  the 
support  special  stiffening  of  two  4  x  4  x  ^-in.  angles  is 
provided.  The  long  arms  of  the  girders  are  braced 
transversely  by  4x4xi-in.  angles. 

A  cantilever  slab  varying  from  7  in.  to  31  in.  in 
thickness,  extending  out  4  ft.  3  in.,  carries  the  trans- 
verse aisle  at  the  rail;  the  reinforcement  is  i-in.  square 
bars  spaced  4  in.  on  centers. 

The  gallery  girders  averaged  about  5  tons  in  weight 
and  were  built  up  in  the  shop  and  set  in  place  complete. 

Meeting  the  same  requii'ements  the  balcony  girders 
had  the  advantage  of  a  floor  depth  considerably  more 
than  the  depth  of  the  gallery  section,  which  simplified 
the  design  of  the  cantilevers.  There  are  six  girders, 
seated  either  upon  transverse  girders  or  directly  upon 
a  row  of  columns  in  the  front  wall  of  the  lobby  into 
which  the  transverse  girders  are  framed.  The  balcony 
members  averaged  2  tons  more  in  weight  per  girder 
than  the  gallery  members,  or  about  7  tons  apiece.  In 
one  case,  where  the  balcony  section  is  deeper  than 
usual  owing  to  architectural  arrangements,  a  truss  is 
used  instead  of  a  plate  girder. 

Balancing  the  loads  on  the  long  arms,  the  short  arms 
are  anchored  by  attaching  them  to  columns  suppoi'ting 
the  gallery  girders.  In  this  way  these  columns  are  re- 
lieved from  some  of  their  load  by  the  uplift  effect. 
Fig.  5  shows  how  the  galleiy  and  balcony  cantilever 
girder  and  support  systems  are  inter-related  and  the  load- 
ing is  transferred  to  the  three  parallel  rows  of  columns. 


FIG.  6— TWO  OF  THE  SPBCIAL  B.\LCONY  GIRDERS 

the  balcony  load  relieving  the  columns  supporting  the 
gallery,  the  gallery  load  in  turn  relieving  the  exterior 
columns  in  the  front  wall. 

Estimated  to  have  cost  $1,000,000,  the  theater  re- 
quired a  little  over  a  year  to  construct.  The  architect 
was  Alfred  Henry  Jacobs;  the  consulting  engineer,  W. 
W.  Breite;  and  the  contractor,  Ira  Coburn,  all  of  San 
FrancLsco.  The  writer  was  associated  with  Mr.  Breite 
in  the  design  of  the  structure. 
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A  Review  of  the  Grand  Trunk  Railway  Arbitration 

The  Post-War  Difficulties  of  the  Canadian  Railways,  and  the  Methods  Used  in  the  Valuation 
of  the  Grand  Trunk  System  for  Purchase  by  the  Government 

By  J.  P.  Newell 

Consulting  p^ngineer,  Portland,  Ore. 


RAILROAD  valuation  in  Canada,  as  hitherto  con- 
k  ducted,  presents  a  different  phase  from  similar 
work  in  the  United  States.  There  has  been  no  valua- 
tion for  rate-making,  but  the  stocks  of  two  of  the  prin- 
cipal companies  have  been  taken  over  by  the  govern- 
ment, the  price  being  fixed  by  arbitration.  The  Cana- 
dian Northern  had  a  book  value  of  $500,000,000,  and 
the  Grand  Trunk,  including  the  Grand  Trunk  Pacific, 
of  over  $600,000,000,  so  that  property  nominally  worth 
more  than  a  billion  dollars  has  been  submitted  to  arbi- 
tration in  these  two  cases.  The  awards  were  compara- 
tively small,  but  in  their  determination  it  was  necessary 
to  take  account  of  the  value  of  the  entire  property  in 
which  the  stock  represented  an  equity.  Before  taking 
up  the  engineering  features  of  this  work,  there  should 
be  an  understanding  of  the  situation  in  general. 

Canadian  Railroad  Development — A  controlling  fac- 
tor in  the  railroad  development  of  Canada  has  been  the 
division  of  the  country  by  political  and  topographical 
barriers  into  four  distinct  parts.  Ontario  and  Quebec, 
with  more  than  half  the  population  and  wealth,  occupy 
the  central  position.  The  state  of  Maine  thrusts  itself 
far  to  the  north  between  them  and  the  maritime  prov- 
inces. On  the  west  a  barren  wilderness  five  hundred 
miles  in  extent  must  be  crossed  to  reach  the  prairie 
provinces,  while  two  hundred  miles  of  rugged  mountain 
ranges  lie  between  these  and  British  Columbia. 

Were  it  not  for  the  artificial  obstacle  of  a  national 
boundary,  each  of  these  sections  would  find  its  markets 
and  sources  of  supply,  to  a  large  extent,  in  the  territory 
to  the  south  of  it.  In  order  that  Canada  might  become 
a  united  nation  it  was  necessary  to  overcome  this  ten- 
dency and  to  link  these  separated  parts  by  lines  of  com- 
munication wholly  within  the  national  boundaries. 
Such  a  development  was  not  possible  except  by  govern- 
ment aid  and  this  aid  ha.s  been  freely  extended.  Sub- 
sidies, on  a  mileage  basis,  have  been  generou.sly  paid. 
Land  grants  were  given  to  Western  roads.  Interest 
on  bonds  was  guaranteed  by  both  national  and  provin- 
cial governments,  and  in  emergencies  loans  or  gifts  of 
ca.sh  were  made. 

As  ,a  consequence  of  this  liberal  policy  the  railroads 
of  the  country  have  grown  faster  than  the  population 
they  serve.  Three  great  sy.stems,  the  Canadian  Pacific, 
the  Canadian  Northern,  and  the  Grand  Trunk,  stretch 
from  ocean  to  ocean.  There  has  been  much  unnecessary 
duplication.  For  150  miles  two  lines  cross  and  rt-cros.>< 
each  other  in  the  canyon  of  the  Eraser.  From  Edmon- 
ton to  the  headwaters  of  the  Eraser  two  lines  were  built 
across  the  Rocky  Mountains,  nowhere  more  than  ten 
miles  apart.  Three  lines  cross  the  vast  wilderness 
north  of  Lake  Superior,  where  there  is  practically  no 
local  traffic,  nor  prospect  of  any.  The  total  mileage,  in 
proportion  to  population,  is  twice  that  of  the  United 
State.s. 

The  Canadian  Northern — Under  the  stress  of  war  the 
weaknes.s  of  the  railroad  .structure  soon  became  ap- 
parent. The  Canadian  Northern  was  the  first  of  the 
lartre  MVMtfm«  tn   give  wa.v.     The  strain   nf   jtx  rcivnt 


expansion  into  a  transcontinental  line  was  too  much  for 
its  financial  strength,  in  spite  of  the  pi-ofitable  operation 
of  its  lines  in  the  prairie  provinces.  Notwithstanding 
aid  was  freely  given  by  the  Dominion  government  dur- 
ing the  early  years  of  the  war,  1917  found  it  unable  to 
carry  on.  Parliament,  fearing  the  effect  of  the  bank- 
ruptcy of  so  great  a  corporation  on  the  morale  of  a 
nation  engaged  in  a  desperate  struggle,  authorized  the 
taking  over  by  the  Crown  of  the  remainder  of  the  stock 
of  the  company,  a  part  having  already  been  taken  as 
security  for  loans.  The  price  was  fixed  by  arbitration 
at  $10,800,000,  or  18  per  cent  of  par,  but  the  proceed- 
ings were  necessarily  hurried,  and  little  was  brought 
out  that  would  be  of  interest  to  engineers. 

The  Grand  Trunk^-The  Grand  Trunk  was  the  first  of 
the  Canadian  railroads.  Chartered  in  1851  and  occupy- 
ing the  richest  part  of  Canada,  it  maintained  its  su- 
premacy by  absorbing  all  competitors,  but  in  so  doing 
acquired  much  unproductive  mileage  and  many  dupli- 
cate lines.  The  stock  was  nearly  all  held  in  England 
and  was  always  highly  speculative.  The  shareholders 
insisted  on  all  receipts  in  excess  of  expenses  being  at 
once  paid  out  in  dividends  and  permitted  no  reserves  or 
surplus  to  be  accumulated.  The  results  of  this  hand-to- 
mouth  policy  and  long-distance  control  are  plainly  ap- 
parent in  Grand  Trunk  history.  Probably  it  was  be- 
cause of  the  benumbing  effect  of  such  conditions  that 
the  Grand  Trunk  made  no  effort  to  secure  the  control 
of  any  part  of  the  vast  traffic  which  the  Canadian 
Pacific  and  the  Canadian  Northern  were  building  up 
in  the  prairie  provinces  between  1890  and  1900.  They 
also  pushed  into  Grand  Trunk  territory,  reaching  the 
more  important  cities  and  usually  managing  to  obtain 
better  access  to  industries  and  business  than  the  earlier 
line.  It  was  the  Grand  Trunk  theory  that  business 
should  come  to  the  railroad.  If  a  town  was  difficult  of 
access  they  laid  their  line  at  a  distance  and  served  it 
with  a  spur  track.  The  other  companies  believed  that 
the  railroad  .should  seek  the  business,  so  they  built  into 
the  towns  which  the  older  system  had  neglected. 

In  1903  the  Grand  Trunk  board,  after  some  previous 
investigations,  decided  that  it  would  be  necessary  for 
the  Grand  Trunk  Ry.  to  construct  its  own  lines  into  the 
Northwest  in  order  to  maintain  its  position,  and,  as  a 
result,  obtained  a  charter  for  the  construction  of  a  line 
from  W'innipcg  to  the  Pacific  Coast  under  the  name  of 
the  Grand  Trunk  Pacific  Ry.  and  entered  into  an  agree- 
ment with  the  government  for  the  operation  of  a  line 
to  be  constructed  by  the  government  from  Winnipeg 
via  Quebec  to  Moncton.  This  latter  line  was  built  by 
the  government,  but  the  original  estimates  of  cost  were 
.so  greatly  exceeded  that  the  Grand  Trunk  Pacific  Ry. 
Co.  refused  to  carry  out  its  agreement  with  the  govern- 
ment to  operate  the  road.  The  government  did  not  take 
any  legal  steps  to  compel  the  company  to  fulfill  its  obli- 
gations, but  has  since  operated  this  road  itself  under 
the  name  of  the  National  Transcontinental. 

The   Gi'.'iiul    Trunk    Pacific   proved   much    more   costl.V 
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than  was  expected.  It  was  built  to  standards  of  grade 
and  alignment  suitable  for  the  New  York  Central  or 
the  Pennsylvania.  It  reached  scarcely  a  foot  of  ter- 
ritory not  already  served  in  Manitoba  and  but  little  in 
Sa.skatchewan  and  Alberta.  Even  before  it  was  offi- 
cially declared  open  for  operation,  the  Grand  Trunk  Co. 
which  held  the  entire  stock  and  which  had  guaranteed 
its  bonds  to  the  extent  of  about  $100,000,000,  declared  it 
"impossible  for  them  to  meet  the  extra  liabilities  aris- 
ing from  the  Grand  Trunk  Pacific  Co."  This  was  in 
December,  1915.  The  management  proposed  that  in 
return  for  the  stock  the  government  should  relieve  them 
of  all  responsibility  as  guarantors  and  repay  them  for 
all  money  advanced  to  the  Grand  Trunk  Pacific  Co. 

This  the  government  did  not  agree  to  but  made  sev- 
eral advances  to  the  railway  company  for  the  purpose 
of  tiding  it  over  the  period  of  stress.  Finally  in  1919, 
a  receiver  was  appointed,  and  the  obligations  of  the 
Grand  Trunk  with  respect  to  the  Grand  Trunk  Pacific 
were  met  by  the  government,  the  Grand  Trunk  Ry. 
being  to  that  extent  in  debt  to  the  government. 

The  Post-War  Problem — With  this  assistance  the 
Grand  Trunk  managed  to  survive  the  war,  but  the  enor- 
mous increase  in  operating  expenses  and  the  falling  off 
in  traffic  following  the  armistice  were  more  than  their 
finances  would  endure.  The  government  found  itself 
confronted  with  a  perplexing  problem.  Securities  of 
the  Grand  Trunk,  Grand  Trunk  Pacific  and  allied  com- 
panies which  it  had  purchased  or  payment  of  which  it 
had  guaranteed  amounted  to  over  $100,000,000,  while 
pi-ovincial  governments  were  similarly  involved  to  the 
extent  of  about  $13,000,000. 

The  bankruptcy  of  the  Grand  Trunk  Co.  meant  the 
loss  of  pi-actically  the  entire  amount,  and  would  have 
resulted  in  the  disintegration  of  the  system  into  numer- 
ous small  companies  which  was  not  considered  desirable 
if  it  could  be  avoided. 

On  the  other  hand,  the  taking  over  of  the  property 
meant  the  assumption  of  an  immense  load  of  debt  and 
the  expenditure  of  vast  sums  in  order  to  put  the  lines 
into  proper  shape.  All  this  must  be  added  to  the  al- 
ready staggering  burden  of  the  Canadian  National  Ry. 
System,  composed  of  the  Intercolonial,  the  Transconti- 
nental and  the  Canadian  Northern,  whose  operating 
deficit  in  1919  was  $40,000,000,  with  an  interest  charge 
of  $30,000,000.  As  against  this,  the  Grand  Trunk  lines 
would  furnish  the  national  system  with  much  needed 
connections  with  southern  Ontario  and  its  many  manu- 
facturing cities,  and  especially  with  the  Niagara  fron- 
tier, across  which  moves  the  greater  part  of  Canada's 
coal  supply. 

The  Government  Authorized  to  Purchase — Moved  by 
these  considerations  and  influenced  no  doubt  by  the 
desire  of  a  considerable  faction  for  government  owner- 
ship of  all  railways.  Parliament  decided  to  authorize 
the  government  to  enter  into  an  agreement  with  the 
Grand  Trunk  Ry.  Co.  for  the  control  of  the  stock  of 
that  company,  which  carried  with  it  ownership  of  all 
the  western  lines.  An  act  was  accordingly  passed  in 
November,  1919,  authorizing  the  government  to  enter 
into  an  agreement  with  the  shareholders  for  the  acqui- 
sition of  the  stock,  the  price  to  be  determined  by  arbi- 
tration. The  agreement,  as  subsequently  made,  pro- 
vided for  the  purchase  of  £12,500,X)00  of  guaranteed 
stock  at  par,  by  the  payment  thereon,  in  perpetuity,  of 
4  per  cent  dividends,  and  for  arbitration  as  to  the  value 
of  the  preference   and   common   stocks,   of  £37,000,000 


par  value.  The  award  was  limited  to  $64,000,000  and 
it  was  provided  that  payment  should  be  in  the  form  of  a 
4  per  cent  annual  dividend.  The  holders  of  £32,000,000 
of  debenture  stock  wei'e  guaranteed  the  interest  there- 
on, "as  and  when  payable,  in  accordance  with  the 
terms   thereof." 

Compliance  with  the  necessary  legal  formalities  de- 
layed the  final  acceptance  of  the  agreement  by  the  share- 
holders and  approval  by  Parliament  until  May,  1920, 
but  as  agreement  on  some  terms  was  assured,  both 
parties  went  ahead  with  their  preparations.  The  .share- 
holders employed  J.  B.  Berry,  of  Chicago,  formerly 
chief  engineer  of  the  Union  Pacific,  who  began  the 
preparation,  in  the  fall  of  1919,  of  an  estimate  of  the 
cost  of  reproduction  at  current  prices.  H.  H.  Vaughan 
of  Toronto  was  engaged  as  mechanical  engineer. 

The  government  selected  W.  N.  Tilley  of  Toronto  as 
chief  counsel.  Associated  with  him  were  Pierce  Butler, 
of  St.  Paul,  H.  A.  Lovett  and  J.  C.  H.  Dussault  of 
Montreal,  Hector  Mclnnes  of  Halifax,  N.  S.,  and  E.  F. 
Newcombe  of  Ottawa.  R.  A.  C.  Henry,  of  Ottawa,  was 
appointed  engineer-in-charge;  J.  G.  Sullivan  of  Winni- 
peg, C.  S.  Gzowski,  assistant  to  the  president  of  the 
Canadian  National  Ry.,  and  the  writer,  were  employed 
as  consulting  engineers. 

The  act  authorizing  the  purchase  designated  Sir 
Walter  Cassels,  Judge  of  the  Exchequer  Court,  as  chair- 
man of  the  arbitration.  The  government  selected  Sir 
Thomas  White,  Minister  of  Finance  during  the  war, 
and  the  shareholders  chose  the  Hon.  William  H.  Taft, 
now  Chief  Justice  of  the  United  States.  The  selection 
of  the  arbitrators  was  not  completed  until  July,  1920. 

Theory  of  the  Case — The  first  problem  confronting 
the  government  staff  was  the  relation  of  cost  of  repro- 
duction to  value.  It  was  the  unanimous  opinion  of  the 
engineers  that  in  this  particular  case  neither  original 
cost  nor  cost  of  reproduction  should  be  considered,  but . 
only  earning  power.  Government  counsel  approved  this 
view,  but  advised  that  inasmuch  as  it  was  expected  that 
the  company  would  rely  largely  on  the  cost-of-reproduc- 
tion  theory,  preparation  should  be  made  for  defence 
along  that  line.  Field  engineers  were  accordingl}'  in- 
structed to  take  their  notes  with  sufficient  completeness 
to  enable  the"  office  force  to  make  a  fairly  close  check 
on  reproduction  cost,  if  it  should  prove  necessary. 

Inspection — Apart  from  the  records  of  past  earnings 
and  expense,  it  was  believed  that  the  most  pertinent 
evidence  as  to  future  earning  power  was  to  be  found  in 
the  condition  of  the  property,  the  amount  of  deferred 
maintenance,  and  the  necessary  expenditures  in  the 
near  future  for  betterments.  It  was  therefore  deter- 
mined to  make  a  thorough  inspection  of  the  property. 
The  work  was  divided  into  sections  as  follows:  bridges, 
buildings,  docks  and  wharves,  elevators,  roadway,  grad- 
ing, land,  equipment,  floating  equipment,  signals,  elec- 
trical equipment.  The  inspection  of  gi-ading  and  land 
was  confined  to  selected  portions  of  the  property  for 
the  purpose  of  checking  estimates  which  might  be  pre- 
sented by  the  company.  All  other  sections  covered  the 
entire  property. 

The  inspecting  engineers  were  instructed  as  follows: 

The  inspection  of  all  the  properties  of  the  Grand  Trunk 
Ry.  System  is  to  be  such  that  with  the  additional  informa- 
tion which  will  be  obtained  from  the  records  it  will  be 
possible  to  calculate: 

(a)    the   depreciation,   or   loss   in    service-life,   of  each 
class  of  items, 
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(b)  the  amount  of  money  which  it  would  be  neces- 
sary to  spend  this  year  on  i-epairs  if  the  property  were 
to  be  brought  into  good  condition, 

(c)  the  amount  of  money  which  ought  to  be  spent 
this  year  and  each  of  the  next  five  years  for  renewals, 

(d)  the  amount  of  betterments  which  should  be  added 
immediately,  and  in  the  next  five  years,  dividing  these 
items  into  two  classes  as  follows: 

(1)    those  which  will  increase  net  earnings,  either 


to  be  unduly  critical,  but  were  expected  to  make  such 
reports  and  recommendations  as  would  be  desired  by  a 
management  wishing  to  put  the  property  in  thoroughly 
good  working  condition.  The  information  collected  was 
intended  for  use  in  future  operation  as  well  as  for  the 
arbitration. 

In   addition    to   estimating   current   repairs   and   the 
renewals    required    within    five    years,    estimates    were 


THE  RAILWAY  SYSTEMS  OF  CAN.^DA 
On  this  gent-ral  map  will  be  seen  the  duplication  of  railway        and   the  large   mileage   of  Canadian   railways,    now   govern- 
lines   between   ,\lberta    and    British   Columbia,    the   unneces-        nient-owned.    in    the    United    States.      The    total    mileage    in 
sary  lines  through   the  wildernes.s  north   of   Lake  Superior       proportion  to  population  is  twice  that  of  the  United  States. 
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EXLAKCED  yWV  OF  THE  RAILWAY  KYSTr;MS 
This  enlarged  detail  shows  the  network  of  lines  in  Mani- 
toba and  Haskatehewan.  ni-arly  all  of  which  were  built  be- 
fore the  Grand  Trunk  Pacific  entered  the  neld. 

by  reducing  operating  expenses  or   by   increasing 
'  bu.siness, 

(2)    those  which   will   not  materially   increase  net 
earnings  but  are  made  necessary  by  public  demand 
or  competition. 
The  inspecting  engineer  must  take  care  that  the   report 
on  each  item  of  property  covers  the  above  four  points,  pre- 
senting either  a  completed   estimate,   or   such    information 
that  the  record  can  be  completed  and  the  estimate  made  in 
the  office. 

Besides  ascertaining  the  condition  of  the  property,  it  is 
the  intention  to  obtain  sufficient  information  to  be  able  to 
criticize,  if  necessary,  any  physical  valuation  that  may  be 
made  by  the  Grand  Trunk  Ry.  Co. 

The  field  engineers  were  advised  that  they  were  not 


OF  WESTERN  CANADA   AND  LOWER  ONTARIO 

Although  the  Grand  Trunk  had  fully  occupied  this  field  of 
Lower  Ontario.  It  was  unable  to  prevent  the  entrance  of 
eompeting  lines  which  have  taken  away  much  of  it.s  business. 

made  of  the  loss  of  service-life  or  depreciated  condition 
per  cent,  of  all  plants  not  yet  ready  for  retirement.  This 
was  done  in  the  usual  manner,  except  in  the  case  of 
rail,  the  treatment  of  which  has  been  made  the  .subject 
of  a  separate  article.  (Engineer\n(i  Nfirsi-Rprnrd,  Aug. 
24,  1922,  p,  310.) 

The  bridge  inspection  was  directed  by  Col.  C.  N. 
Monsarrat,  formerly  chief  engineer  of  the  Quebec 
Bridge,  assisted  by  P.  L.  Pratley.  The  field  engineers 
were  instructed  to  make  rompleti-  records  as  to  char- 
acter and  general  dimensions  of  structures  unless  fully 
shown  by  plans,  to  note  damage  or  settlement  in  sub- 
structures, corrosion   or   iniiirv   to   spans,  condition  of 
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painting  and  any  repairs  necessary.  In  case  of  tem- 
porary bridges  they  were  required  to  obtain  all  infor- 
mation necessary  for  estimating  approximate  cost  of 
permanent  construction.  The  various  parts  of  the  sys- 
tem were  classified  in  accordance  with  traffic,  in  three 
classes.  Bridges  on  first-class  lines  were  investigated 
for  two  Mikado  engines  with  a  following  load  of  4,^0 
lb.  per  lineal  foot  of  track.  Those  on  second-class  lines 
for  Cooper's  E45,  and  on  third  class  for  Cooper's  ESS. 
If  in  good  physical  condition,  bridges  were  considered 
satisfactory  when  the  unit  stresses  with  allowance  for 
impact  under  the  above  test  did  not  exceed  75  per  cent 
of  the  elastic  limit  of  the  material  used  in  the  con- 
struction. Otherwise,  estimates  were  made  for  their 
replacements. 

Roadway  inspection  on  the  Grand  Trunk  was  put 
in  charge  of  F.  W.  Cooper,  for  the  territory  east  of 
Toronto,  and  M.  A.  Fullington,  for  lines  west.  Each 
had  from  three  to  five  parties  in  the  field  for  about  five 
months.  Each  party  was  composed  of  an  engineer,  a 
recorder  (usually  a  McGill  University  student),  a  con- 
ductor, who  was  responsible  for  the  motor  car  used  for 
the  transportation,  and  a  car  runner.  They  were  re- 
quired to  inspect  for  slides,  settlement,  scour,  insuffi- 
cient clearance,  loose  rocks,  or  other  defects  of  the 
roadbed,  and  general  conditions  of  culverts,  wooden 
bridges,  fences  and  all  minor  structures.  Tie-counts 
were  made  at  intervals  of  about  a  mile  and  notes  taken 
of  condition  of  rail  and  ballast.  The  roadway  parties 
inspected  also  water  and  fuel  stations  and  small  build- 
ings. They  were  expected  to  obtain  the  necessary  local 
information  for  estimating  cost  of  filling  wooden 
trestles,  replacing  culverts  or  renewing  ballast.  Blank 
forms  were  furnished  for  convenience  in  recording 
information.  Parties  averaged  from  seven  to  ten  miles 
per  day,  exclusive  of  important  yards.  The  division 
engineers  were  much  of  the  time  in  the  field,  instruct- 
ing their  men  so  as  to  secure  uniformity  of  treatment 
and  also  collecting  information  as  to  cost  of  work. 
From  the  data  thus  obtained  estimates  were  made  at 
quarters  of  the  cost  of  present  and  future  requirements. 

The  Grand  Trunk  Pacific  being  a  comparatively  new 
road  with  light  traffic,  less  detailed  inspection  was  re- 
quired, and  it  was  covered  by  three  parties,  reporting 
to  Mr.  Sullivan,  at  Winnipeg. 

The  work  of  examining  equipment  was  entrusted  to 
A.  N.  Wheatley,  president  of  the  Armstrong- Whitworth 
Co.  of  Canada,  assisted  by  A.  D.  Porter.  All  locomo- 
tives and  passenger  cars  and  10  per  cent  of  the  freight 
cars  were  inspected.  Shops  were  examined  not  only 
for  condition  but  also  for  efficiency  of  arrangement  and 
location. 

Several  engineers  were  employed  on  large  buildings, 
elevators,  docks  and  wharves,  signals  and  electrical 
equipment  and  a  naval  architect  on  floating  equipment. 
Their  instructions  were  similar  to  those  already 
quoted.  Special  studies  were  made  of  impending  grade 
separations  in  Chicago,  South  Bend,  Detroit,  London, 
Hamilton,  Toronto  and  Montreal;  and  of  the  need 
of  additional  yard  facilities  and  rearrangement  of 
divisions. 

Traffic — Investigations  of  conditions  affecting  traffic 
were  conducted  by  Geo.  0.  Somers,  formerly  general 
freight  agent  of  the  Great  Northern.^  The  Grand  Trunk 
territory  originally  produced  a  large"  amount  of  lumber. 
After  the  timber  was  cleared  off,  agricultural  products 
"urnished  a  bulky  traffic.     This  has  now  been  super- 


seded to  a  very  great  extent  by  dairy  products,  which 
bring  comparatively  little  revenue  to  the  carriers.  At 
the  same  time  manufacturing  has  increased  enor- 
mously, with  corresponding  effect  on  traffic  originating 
in  the  cities. 

Water  competition  has  always  exerted  a  powerful 
influence  on  Grand  Trunk  earnings.  From  Quebec  to 
Toronto  the  road  parallels  the  St.  Lawrence  River  and 
Lake  Ontario.  The  lower  Ontario  peninsula  is  reached 
on  all  sides  by  lake  transportation.  The  completion 
of  the  new  Welland  ship  canal  and  the  possible  construc- 
tion of  the  St.  Lawrence  ship  canal  will  further 
intensify  this  competition. 

Other  factors  studied  were:  The  facilities  of  the 
Grand  Trunk  for  serving  industries,  as  compared  with 
its  competitors;  the  extent  to  which  it  originates  its 
traffic;  the  effects  of  competition  by  automobiles  and 
electric  railways;  the  empty  car  movement;  the  rail- 
road development  per  square  mile  in  Grand  Trunk 
territory  as  compared  to  a  similar  area  immediately 
adjacent  in  the  United  States ;  the  effect  of  the  national 
boundary  line,  crossed  at  seven  places,  in  restricting 
traffic;  the  degree  to  which  Canadian  rates  are  con- 
trolled by  American ;  the  effect  of  water-power  develop- 
ment on  the  demand  for  coal;  abnormal  conditions 
caused  by  the  war  and  the  extent  to  which  they  are 
likely  "to  be  permanent. 

An  interesting  disclosure  was  that  while  Grand 
Trunk  freight  business  had  increased  at  a  moderate 
rate,  passenger  traffic  had  fallen  off  for  several  years. 
Study  of  the  cost  of  service  showed  that  the  latter 
was  much  the  more  profitable. 

The  policy  of  the  company  in  seeking  ti-affic  from 
Chicago  and  adjacent  territory  destined  to  New  York 
and  New  England  points,  which  must  be  carried  over 
a  route  considerably  longer  than  competing  lines,  had 
been  the  subject  of  dispute  for  sixty  years.  The  com- 
pany has  made  special  efforts  to  build  up  this  business 
in  recent  years.  A  careful  study  was  therefore  made, 
and  it  was  found  that  a  portion,  at  least,  of  this  traffic 
was  carried  at  less  than  cost. 

Accounting — The  arbitration  dealt  not  only  with  the 
Grand  Trunk  Ry.  but  also  with  seventy-five  subsidiary 
corporations,  controlled  by  ownership  of  all  or  part  of 
the  stock,  or  by  lease.  These  included  elevators,  car- 
ferries,  coal  mines,  warehouses,  express,  docks,  steam- 
ship lines,  electric  lines,  refrigerator  service,  townsites, 
telegraph  and  terminal  companies.  Some  of  these 
represented  actual  purchases,  others  were  acquired  as 
bankrupts,  many  had  been  taken  over  on  assumption 
of  debts  or  by  exchange  of  stock.  Real  cost  was  im- 
possible of  ascertainment. 

Some  had  been  unprofitable  from  the  beginning; 
most  of  them  had  dropped  "into  the  red"  in  I'ecent 
years.  Various  devices  had  been  employed  in  order  to 
keep  up  a  favorable  financial  showi-ng.  New  lines  were 
kept  "under  construction"  as  long  as  possible  so  that 
interest  might  be  charged  to  construction  instead  of 
income.  Loans  were  made  to  subsidiaries  and  imme- 
diately returned  in  the  form  of  payments  of  interest, 
which  were  credited  to  earnings.  The  process  of  un- 
raveling all  these  transactions  and  presenting  them  in 
a  form  that  would  fairly  represent  the  earning  power 
of  the  property  was  exceedingly  complicated.  Guaran- 
teed, preference  and  common  stocks  and  government 
and  provincial  guarantees,  with  varying  degrees  of 
precedence,  added  to  the  difficulty. 
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The  accounting  work  was  directed  by  D.  E.  Brown, 
formerly  assistant  director  of  accounts  of  the  United 
States  Railroad  Administration. 

The  Hearing — It  had  been  originally  expected  that 
the  hearing  would  begin  in  September  and  be  completed 
by  the  end  of  the  year,  but  various  delays  occurred 
and  it  was  not  until  Feb.  1,  1921,  that  the  hearing 
was  begun.  After  some  preliminary  testimony,  the 
shareholders'  attorneys  offered  their  evidence  on  the 
cost  of  reproduction,  but  it  was  at  once  objected  that 
such  evidence  was  not  admissible  in  a  case  of  this 
nature.  After  prolonged  argument  and  consideration, 
the  arbitration  board  sustained  the  objection,  but  with 
Mr.  Taft  dissenting. 

The  importance  of  this  decision  as  a  precedent  in 
valuation  justifies  an  attempt  to  abstract  the  opinions, 
which  are  too  long  for  presentation  in  full.  Briefly, 
Judge  Cassels  and  Sir  Thomas  White  held  that  earning- 
power  was  the  sole  factor  in  determining  value  for 
purchase;  that  there  was  nothing  before  them  to  show 
that  the  board  of  railway  commissioners,  in  fixing 
rates,  was  obliged  to  consider  the  reproduction  value 
of  railway  property  nor  that  the  board  had  ever  laid 
down  the  principle  that  such  value  has  any  bearing  on 
the  question  of  Canadian  railway  rates;  that  even  if 
such  principle  were  adopted,  evidence  of  the  reproduc- 
tion value  of  one  railway  would  not  be  useful  without 
similar  information  as  to  all  competitors;  that  the 
same  reasoning  would  apply  in  the  case  of  the  American 
lines  to  the  cost  of  one  road  without  that  of  all  others 
in  the  same  group,  as  provided  by  the  Transportation 
Act.  They  therefore  considered  the  effect  of  cost  of 
reproduction  upon  future  rates  as  too  remote  and  in- 
definite to  be  taken  into  account  in  this  case. 

Mr.  Taft,  while  agreeing  that  earning  capacity, 
present  and  potential,  is  the  basis  of  value,  dissented 
strongly  from  the  conclusions  of  his  colleagues.  His 
position  is  indicated  by  the  following  excerpts: 

Even  if  we  assume  that  the  company  may  charge  what 
it  pleases  and  is  only  affected  by  competition  we  may  prop- 
erly assume  that  in  the  long  run  the  rates  which  it  charges 
will  have  a  tendency  to  produce  a  net  reasonable  return  on 
the  investment  necessary  to  reproduce  at  the  time  of  en- 
quiry, a  railroad  which  would  do  the  work  to  be  done  for 
the  public  with  efficiency  and  economy.  .  .  .  Experience 
has  led  to  the  appointment  of  public  utility  commissions  to 
regulate  and  to  fix  such  rates.  There  is  such  a  board  in 
Canada,  and  we  can  properly  assume  that  in  fixing  these 
rates  in  the  future  the  Canadian  commission  will  grant 
rates  that  will  secure  a  fair  return  on  the  amount  of  capi- 
tal needed  to  reproduce  the  railway  doing  the  work  effi- 
ciently and  economically.  .  .  .  The  rule  of  fair  return 
on  necessary  value  invested  is  the  rule  of  the  government 
of  the  United  States.  .  .  .  Congress,  therefore,  passed 
a  law  which  adopted  specially  the  principle  that  the  public 
service  rendered  by  railways  should  be  compensated  for  by 
rates  which  shall  secure  a  fair  return  upon  the  railway 
property  used  in  the  service  of  transportation  under  honest, 
efficient   and   economical    management.  .  This   is    to 

fix  the  rates  according  to  the  average  physical  value  of  the 
existing  railways  engaged  in  service,  which  is  only  an  al- 
ternative method  of  determining  the  amount  of  capital  to 
reproduce  a  railway  which  could  render  the  service  effi- 
ciently and  economically,  assuming  that  the  average  value 
of  all  railways  engaged  in  the  service  would  be  the  cost  of 
such  a  new  railway.  .     . 

It  would  .neem  to  be  fair  to  admit  into  evidence  that  re- 
production cost  of  the  railway  upon  the  basis  of  which  the 
future  return  to  the  purchaser  may  fairly  Ik-  determine'il, 
and  in  all  probability  will  be  determined.     .     .     . 

The  government  can  meet  the  evidence,  if  disputable,  by 


showing  lack  of  economy  and  efficiency  in  the  present  rail- 
way, or  the  one  proposed  to  be  reproduced,  by  showing 
original  bad  planning,  or  any  other  defect  affecting  its  use- 
fulness as  a  net  revenue  producing  instrument  and  by  proof 
of  the  great  amount  of  additional  expenditure  on  changes 
needed  to  render  it  effective  and  economical. 

The  majority  necessarily  prevailed,  and  evidence  of 
cost  of  reproduction  was  rejected.  Although  professing 
themselves  greatly  disconcerted  by  this  unexpected 
ruling,  the  company's  attorneys  proceeded  with  the  case 
and  introduced  a  mass  of  testimony  as  to  the  condition 
of  the  property  and  of  opinions  as  to  future  prospects. 

The  appointed  time  for  the  completion  of  the  arbitra- 
tion expired  on  April  9,  and  the  government  refused 
to  extend  the  time  unless  the  company  would  grant 
immediate  possession.  The  proceedings  were  suspended 
but  the  shareholders  finally  yielded  the  point  and  the 
hearing  was  resumed  on  June  1.  The  company  com- 
pleted the  presentation  of  testimony  on  June  7.  During 
this  time  the  government  staff  had  collected  a  vast 
amount  of  evidence.  It  then  became  the  duty  of  counsel 
to  select  what  was  best  suited  for  their  purpose  and  to 
secure  its  presentation  in  the  most  forceful  manner. 
The  approach  of  hot  weather  made  it  desirable  to 
shorten  the  proceedings  as  much  as  possible. 

On  account  of  the  rejection  of  evidence  as  to  cost 
of  reproduction,  all  showing  of  depreciation  was  elimi- 
nated from  the  case.  The  government  engineers  had 
found  the  rolling  stock  and  mechanical  equipment  in 
fair  to  good  condition,  and  no  testimonj'  was  therefore 
introduced  along  this  line,  the  company's  statements 
being  allowed  to  pass  unchallenged.  Statements  of 
past  earnings,  expenses  and  income,  testimony  as  to  the 
condition  of  the  property,  estimates  of  extraordinary 
expenses  and  of  additional  investment  required  now 
and  in  the  near  future,  and  opinions  as  to  the  future 
traffic  and  cost  of  operation  formed  the  substance  of 
the  case  for  the  Crown.  Twelve  days  were  required 
for  its  presentation.  The  argument  covered  eight  days, 
and  the  case  ended  on  July  8,  seventy-one  days  having 
been  spent  in  the  actual  hearing. 

The  decision  of  the  arbitrators  was  rendered  on  Sept. 
8,  1921.  Sir  Walter  Cassels  and  Sir  Thomas  White 
held  that  the  preference  and  common  shares  had  no 
value.  Mr.  Taft  dissented  from  this  opinion  and  ap- 
praised these  shares  at  $48,000,000.  The  verdict  not 
being  unanimous,  the  shareholders  were  permitted  to 
appeal  to  the  Privy  Council,  but  the  council,  on  July  28 
of  1922,  dismissed  the  appeal  and  upheld  the  deci- 
sion of  the  arbitrators. 


200-Century-OId  Stumps  Dug  Up 
in  Washington 

Steam  shovels  excavating  for  foundations  for  the 
Walker  Hotel  on  Connecticut  Ave.,  Washington,  D.  C, 
have  unearthed  stumps  and  logs  of  trees  neither  decayed 
nor  fossilized  which  scientific  investigators  assert  to 
be  at  least  20,000  years  old,  says  a  recent  bulletin 
issued  by  the  National  Lumber  Manufacturers  Asso- 
ciation. Thf  fiber  of  the  wood  is  well  preser\'ed  and 
easily  recognizable  as  cypress.  Both  sapwood  and 
heartwood  are  preserved  and  in  .'<ome  cases  even  the 
bark.  Dr.  G.  W.  Stephenson,  chief  of  the  Section  of 
Coastal  Plain-s  Investigation  of  the  U.  S.  Geological 
Survey,  and  C.  K.  Wentworth,  of  the  same  bureau, 
made  examination.i  of  the  fos.sils  and  gave  it  a.s  their 
opinion  that  they  were  at  least  20,000  years  old,  and 
probably   belonged  to   the   Pleistocene  age. 
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Some  New  Ideas  on  Concrete  Design  and  Construction 

Abstracts  of  Four  of  the  Papers  Presented  at  the  Nineteenth  Annual 
Convention  of  the  American  Concrete  Institute,  Cincinnati,  Jan.  22-25 


Inundation  Methods  of  Measuring  Sand 

in  Making  Concrete 

By  G.  a.  Smith  and  W.  A.  Slater 

U.  S.  Bureau  of  Standards,  Washington,  D.  C. 

IT  is  with  the  purpose  of  developing  the  principles  of  a 
proposed  method  of  accurate  field  measurement  of  sar>d 
and  of  water  for  concrete  that  the  investigation  reported  in 
this  paper  was  undertaken.  The  method  propo.sed  is  hased 
upon  the  helief  that  one  of  the  important  causes  of  vari- 
ability in  the  strength  of  concrete  is  the  variation  in  the 
quantities  of  sand  and  water  introduced  into  successive 
batches  of  concrete,  even  when  care  is  exercised  in  the 
measurements.  Sand  when  measured  by  volume  in  either 
a  loose  or  a  compacted  condition  may  show  great  variation 
in  volume  for  a  given  weight  of  sand,  depending  upon  the 
quantity  of  moisture  in  the  sand.  In  one  case  the  volume 
of  the  sand  when  moist  was  found  to  be  49.7  per  cent  greater 
than  the  volume  of  the  same  quantity  of  the  same  sand 
when  dry.  A  concrete  using  that  sand  and  designed  to  be 
mixed  in  the  proportions  of  1,  2  and  4  of  dry  materials 
would  in  reality  be  mixed  in  the  proportions,  1,  la  and  4 
if  the  sand  were  measured  in  a  moist  condition  such  as  that 
reported  in  the  paper  referred  to.  Although  the  figures 
given  indicate  a  richer  mix  when  the  sand  is  used  in  a  moist 
condition  no  advantage  in  strength  is  derived  therefrom 
unless  the  quantity  of  water  used  in  the  batch  is  reduced 
for  the  richer  mix.  On  the  contrary,  the  probability  is 
that  if  the  same  quantity  of  water  per  batch  is  added  for 
the  moist  sand  as  for  the  dry  sand  the  increase  in  the  ratio 
of  the  water  to  the  cement  (due  to  the  moisture  content  of 
the  sand)  will  result  in  a  decrease  in  the  strength  of 
approximately  15  per  cent.  At  the  same  time  the  cost  of 
the  cement  for  a  cu.yd.  of  concrete  will  be  increased  by 
about  15  per  cent,  perhaps  65  cents  per  cu.yd.  of  concrete 
with  cement  at  $3  per  barrel. 

Siunmary — In  considering  the  applicability  of  inundation 
methods  of  measuring  sand,  to  the  making  of  concrete  it 
should  be  remembered  that  such  accidental  variations  in  the 
gradation  of  the  sand  as  may  occur  in  the  field  were  elimi- 
nated in  these  tests.  Other  features  of  the  laboratory  tests 
also  may  not  be  duplicated  in  the  field.  It  does  not  seem 
likely  that  such  accidental  variations  need  be  important  but 
only  field  application  of  the  method  can  detemiine  as  to  its 
practicability.  The  following  paragraphs  summarize  the  re- 
sults of  the  investigation  made  in  the  study  of  the  inundation 
methods. 

(1)  The  results  of  the  tests  indicate  that  when  sand  is 
measured  in  water  the  quantity  of  sand  per  unit  of  volume 
is  almost  constant  regardless  of  the  original  water  content 
of  the  sand  and  that  the  water  filling  the  voids  in  the  sand 
is  also  nearly  constant  for  any  given  method  of  placing  the 
sand. 

(2)  The  shoveling  of  the  sand  into  the  water  gave  more 
nearly  constant  quantities  of  sand  and  of  water  per  unit  of 
volume  than  any  of  the  other  methods  used. 

(3)  The  screening  method  gave  slightly  larger  quantities 
of  sand  and  slightly  smaller  quantities  of  water  per  unit 
volume  than  did  the  shoveling  method  and  the  results  of 
the  tests  indicate  a  lower  percentage  of  air  voids  for  this 
method  of  placing  the  sand  than  for  either  the  shoveling 
or  the   rodding  methods. 

(4)  The  rodding  of  the  sand  in  water  gave  a  larger 
quantity  of  sand  per  unit  of  volume  than  any  of  the  other 
methods  used. 

(5)  Placing  the  dry  sand  and  the  wet  sand  according 
to  the  A.  S.  T.  M.  standard  C29-21  gave  quantities  of  sand 
per  unit  of  volume  slightly  less  than  when  the  sand  was 
rodded  after  shoveling  it  into  the  water.     The  quantity  of 


sand  obtained  when  moist  sand  was  rodded  in  air  was  much 
less  than  when  it  was  rodded  in  water. 

(6)  The  inundation  method  of  measurement  when  used 
with  a  predetermined  apparent  specific  gravity  may  afford 
a  convenient  means  of  determining  the  proportion  of  sand 
to  other  concrete  materials  even  for  jobs  on  which  the  ma- 
terials are  being  measured  by  other  than  the  inundation 
method. 

(7)  The  variation  in  surface  water  per  cubic  foot  of 
coarse  aggregate  was  approximately  proportional  to  the 
variation  in  the  fineness  modulus  of  the  coarse  aggregate. 
The  quantity  of  surface  water  was  considerably  greater  for 
the  crushed  trap  rock  than  for  the  quartz  pebbles.  The 
quantity  of  surface  water  averaged  about  9  per  cent  of  the 
total  water  used  in  the  concretes  of  these  tests  or  about  8 
per  cent  by  volume  of  the  cement.  The  quantity  of  absorbed 
water  per  cubic  foot  was  greater  for  the  quartz  pebbles 
than  for  the  crushed  trap  and  was  independent  of  the  fine- 
ness modulus. 

(8)  For  concretes  made  with  quartz  sand  measured  in 
water  the  strengths  were  nearly  the  same  regardless  of  the 
condition  of  the  sand,  the  method  of  placing  it,  and  the  pro- 
portion of  fine  aggregate  to  coarse  aggregate. 

The  indication  is  that  the  measurement  of  sand  by  inun- 
dation methods  should  be  of  assistance  in  reducing  vari- 
ability of  strength  of  concrete  caused  by  variations  in  quan- 
tities of  sand  and  water  in  a  batch. 

The  use  of  a  constant  water  cement  ratio  for  the  concrete 
together  with  a  constant  fineness  modulus  for  the  mixed 
aggregate  resulted  in  nearly  a  constant  strength  regardless 
of  the  proportion  of  fine  to  coarse  aggregate  in  the  mix. 

(9)  The  use  of  a  constant  fineness  modulus  of  the  mixed 
aggregate  did  not  result  in  a  constant  slump  or  flow  for  the 
concrete.  The  variation  in  each  was  approximately  propor- 
tional to  the  variation  in  the  fineness  modulus  of  the  fine 
aggregate  in  the  mix. 

(10)  The  weight  of  the  concrete  per  cubic  foot  and  the 
volume  yield  of  concrete  per  barrel  of  cement  were  prac- 
tically constant. 


How  to  Minimize  Some  Defects  in 

Concrete  Buildings 

By  H.  D.  Loring 

Ferro  Concrete   Construction   Co..  Cincinnati,   Ohio 

STRUCTURAL  defects  in  reinforced  concrete  usually 
show  as  cracks;  occasionally  as  disintegration  without 
definite  cracks,  and  less  commonly  as  spalling-  or  buckling. 
Such  defects  may  be  the  result  of  accidents  that  cannot 
reasonably  be  foreseen  but  many  of  them  can  be  prevented 
by  proper  design  and  precautions  in  construction.  We  are 
concerned  here  more  particularly  with  those  that  can  be  cor- 
rected in  the  drafting  room. 

Many  structures  are  injured  or  rendered  unsightly  by 
cracks  due  to  the  applied  loads  for  which  they  ai'e  sup- 
posedly designed.  Walls  to  retain  earth  or  water  are  fre- 
quently designed  as  vertical  cantilever's,  and  such  walls 
seldom  give  trouble,  when  they  are  straight.  When,  how- 
ever, two  such  walls  are  built  at  right  angles  to  each  other 
as  a  continuous  structure,  a  wide  crack  is  very  apt  to  appear 
near  the  corner,  because  each  wall  bends,  under  the  earth 
or  water  pressure,  enough  to  cause  rupture,  even  when  con- 
siderable amounts  of  steel  are  bent  around  the  corners.  The 
rigidity  of  ^continuous  floor  construction  is  so  well  fixed 
in  the  minds  of  most  building  designers  that  they  may 
not  at  first  thought  consider  how  comparatively  limber  a 
cantilever  is,  but  recalling  that  a  cantilever  of  uniform 
cross-section,  under  uniform  load,  deflects  forty-eight  times 
as  much  as  a  similar  fixed  beam  with  the  same  span  and 
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load,  will  give  one  a  measure  of  the  deflection  that  may  be 
expected  in  cantilever  walls.  The  simplest  and  often  the 
best  preventive  of  such  cracks  is  to  design  the  walls  as 
separate  structures  with  a  joint  near  the  corners.  Where 
liquids  are  to  be  retained  this  is  not  practicable  and  the 
two  walls  may  be  connected  by  a  curved  or  broken  section 
of  considerable  radius  with  liberal  horizontal  reinforcements 
extending  into  each  wall  far  enough  to  take  care  of  stresses 
caused  by  restraint.  For  low  walls  a  generous  fillet  in  the 
corner  with  liberal  horizontal  reinforcement,  may  suffice. 

Cinder  Fills — A  frequent  trouble  in  buildings  having 
the  roof  insulated  with  a  fill  of  cinders  is  the  buckling  of 
the  cement  topping  placed  over  this  fill  to  receive  the  roof- 
ing. The  topping  usually  is  a  thin  slab  of  rather  lean  mor- 
tar and  unable  to  withstand  the  compressive  stresses  due  to 
expansion  at  summer  temperature,  which  will  frequently 
raise  large  blisters.  The  resulting  ridge  and  cracks  are 
very  destructive  to  roof  coverings  and  are  a  frequent  source 
of  troublesome  leaks.  Expansion  joints  are  easily  made  in 
the  topping  with  some  of  the  prepared  strips  of  bituminous 
material  sold  for  the  purpose  or  by  leaving  wood  strips 
which  are  removed  and  the  space  filled  with  mastic.  Such 
joints  should  provide  for  expansion  in  all  directions  at  the 
rate  of  at  least  A  in.  for  every  50  ft. 

Cinder  fills  often  become  saturated  from  rains  before 
topping  is  laid  and  the  water  slowly  finds  the  only  way  out 
— through  the  ceiling,  resulting  in  dampness  for  many 
weeks  or  even  months.  The  cost  of  fill  and  topping  with  the 
cost  of  carrying  their  weight  to  the  foundations  may  amount 
to  15c.  or  20c.  per  square  foot  and  at  best  they  do  not  form 
as  good  a  foundation  for  roofing  as  a  solid  slab.  This  leads 
to  the  inquiry  as  to  whether  they  must  not  be  eliminated 
altogether  in  many  cases.  Inasmuch  as  composition  roofing 
contractors  will  usually  guarantee  a  dead  level  roof  as 
readily  as  a  sloping  one,  filling  is  not  a  necessity  for  form- 
ing slopes  when  it  is  not  desired  to  pitch  the  structural  slab 
for  this  purpose.  The  best  reason  for  the  use  of  cinder  fill 
is  as  an  insulator  to  prevent  undue  condensation  on  a  cold 
ceiling  in  winter  and  excessive  heat  in  the  top  story  in  sum- 
mer. While  cinder  fills  accomplish  this  result  successfully 
and  are  desirable  in  buildings,  with  thin  roof  slabs  in  beam 
and  slab  construction,  the  greater  thickness  of  structural 
concrete  in  flat  slab  construction  is  in  many  cases  suffi- 
cient in.sulation  in  itself. 

Ex^iansion  Joints  —  The  question  of  expansion  joints 
has  been  a  much  discussed  one  and  probably  the  present 
tendency  is  to  use  them  in  fewer  buildings.  We  believe  they 
are  seldom  needed  in  buildings  up  to  300  ft.  in  length. 
Where  they  are  used  careful  designing  is  necessary  to  pre- 
vent their  giving  trouble,  especially  from  leaking  floors,  in 
buildings  where  wet  operations  are  carried  on. 

Perhaps  the  best  form  of  expansion  joint  is  one  in  which 
the  adjoining  parts  are  independent  cantilevers.  In  one 
building,  560  ft.  long,  it  was  considered  advisable  to  use  an 
expansion  joint  which  was  secured  by  resting  the  ends  of 
the  beams  carrying  one  side  on  brackets  formed  on  the 
girders  and  columns  of  the  other;  to  form  a  sliding  joint. 
In  this  case,  however,  the  frictional  resistance  developed 
by  the  dead  load  of  the  construction  was  sufficient  to  spall 
or  pull  off  some  of  the  brackets,  rather  than  permit  sliding. 
In  designing  such  brackets  eithi;r  for  expansion  joints  or 
to  carry  future  extensions,  care  should  be  taken  that  sliding 
on  the  joint  will  take  place  before  any  destructive  force  may 
be  traasmitted  to  the  brackets. 

In  beams,  crack.s  of  the  well  known  shear  variety  may  be 
caused  by  forces  other  than  loading;  for  example,  a  slight 
settlement  of  supports,  or  of  the  formwork  before  the  con- 
crete has  fully  set.  These  cracks  are  likely  to  occur  as  in 
shear  failures,  aince  the  accumulated  stresses  are  greatest 
at  these  points.  Cracks  of  this  kind  can  usually  be  avoided 
by  placing  stirrups  throughout  the  beam,  not  further 
apart  than  three-quarter  the  effective  depth,  and  repairs 
can  be  made  by  cutting  out  a  section  of  the  beam  and  floor, 
placing  sufficient  stirrups  and   re-concreting. 

In  many  buildings  having  structural  members  exposed  on 
the  exterior,  time  and  tne  elements  have  worked  considef- 
•jble  damage  by  spalling  and  flaking  of  concrete  and  exposing 
steel  to  corrosion.      Frequently  the  apalling  is  occasioned 


by  the  swelling  of  steel  which  has  carroded  when  reached  by 
moisture,  due  to  insufficient  covering;  perhaps  occasionally 
aided  by  electrolytic  action.  The  great  preventive  of 
such  unfortunate  results  is  sufficient  concrete  protection 
for  the  steel.  No  such  members  should  be  designed  with 
less  than  2  in.  minimum  cover  and  3  or  4  in.  would  often 
be  desirable.  Where  bars  are  accidentally  exposed  during 
construction,  the  trouble  should  be  remedied  at  the  time. 

The  dense  surface  finishes  produced  by  rubbing  in  cement 
grout  are  a  protection  to  the  building  as  well  as  an  addition 
to  its  appearance,  while  the  bush-hammered  effects  and 
other  finishes  which  expose  aggregate  should  only  be  used 
when  ample  cover  is  given  to  the  steel.  Repairs  to  build- 
ings so  damaged  are  difficult  and  costly,  but  should  not  be 
neglected.  The  steel  should  have  all  loose  scale  wire- 
brushed  or  otherwise  removed  before  pointing  is  done  and 
every  precaution  taken  to  secure  a  bond  for  the  pointing 
mortar.  Metal  lath  may  sometimes  be  used  to  advantage 
by  tying  to  the  reinforcing  with  galvanized  wire.  Painting 
the  steel  with  a  bituminous  coating  before  pointing  with 
mortar   may  prevent   further  corrosion. 

Some  building  codes  encourage  the  placing  of  steel  too 
near  the  surface  by  specifying  that  in  vertically  rodded 
columns  only  the  concrete  inside  the  ties  may  be"  counted 
to  caiTy  load.  This  appears  to  be  based  on  an  incorrect  idea 
of  the  use  of  ties  in  vertically  i-odded  columns;  their  func- 
tion is,  of  course,  only  to  stay  the  vertica'.  bars  and  they 
cannot  add  anything  to  the  strength  of  the  concrete  in  the 
way  that  closely  spaced  spiral  hooping  does.  Such  test 
data  as  the  writer  has  examined  do  not  show  any  effect  of 
changing  the  location  of  vertical  steel  in  a  column,  as  long 
as  it  is  symmetrically  disposed.  In  designing  columns  for 
bending  moment,  the  position  of  steel  must  of  course  be 
taken  into  account. 


A  Concrete  Tank  Reinforced  With 
Outer  Tightened  Bands 

By  \V.  S.  Hewett 

Consulting  Engineeer,   Minneapolis,   Minn. 

SHRINKAGE  of  concrete  is  a  much  more  important  fac- 
tor in  a  structure  subject  to  hydraulic  pressure  than 
it  is  in  the  ordinary  structure.  This  great  factor  has  re- 
ceived but  little  consideration  in  existing  tanks.  In  cases 
where  these  tanks  have  been  wet  until  filled  and  then  have 
been  filled,  or  partially  filled,  no  serious  results  have  fol- 
lowed from  shrinkage.  But  if  we  examine  the  history  of 
tanks  that  have  stood  for  some  time  before  being  filled  or 
have  been  repeatedly  emptied  and  filled  the  result  of 
shrinkage  is  apparent. 

From  my  experience  and  observation  and  from  my  study 
of  the  experience  and  observation  of  others  I  have  formed 
the  opinion  that  a  logical  reinforced  concrete  tank  should 
be  designed  in  accordance  with  the  following  principles: 

(1)  Shrinkage  stresses  should  be  kept  at  a  minimum,  not 
over  J  of  1  per  cent  of  steel  should  be  placed  in  the  concrete. 

(2)  Concrete  should  not  be  in  tension. 

(3)  Concrete  should  not  be  subjected  to  heavy  shear  on 
horizontal  planes. 

I  can  best  outline  my  methods  of  con.<tructiun  by  taking 
an  example.  At  Bamuni,  Minn.,  we  built  in  1922  a  tank 
20  ft.  in  internal  diameter,  32  ft.  high  and  approximately 
75,000  gal.  capacity.  We  first  made  excavations  to  a  depth 
of  about  5  ft.  and  put  in  a  footing  for  the  side  walls.  We 
next  built  the  bottom  of  the  tank  which  wa.i  a  slab  15  in. 
thick,  with  a  diameter  of  20  ft.  This  slab  was  reinforced 
with  light  radial  and  circular  rods  top  and  bottom  and 
rested  upon  the  ground  with  its  outer  part  resting  upon 
the  footings  already  placed  for  the  side  walls.  Side  walls 
were  then  constructed  7J  in.  thick,  with  vertical  rccesst's 
at  intervals  15  in.  wide  and  IJ  in.  deep.  These  recesses 
were  for  the  accommodation  of  the  turnbuckles  for  adjusting 
the  steel  bands.     Each  band  had  fhrre  turnbuckles. 

The  side  walls  wore  built  in  a  sectional  form  <>  ft.  0  in. 
high,  allowing  a  vertical  run  of  about  fi  ft.  each  day.  The 
construction  joints  between  the  day's  work  were  rleaned  and 
washed  before  the  next  day's  run  was  started.    Forty-eiyhl 
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§-in.  round  vertical  rods,  spaced  about  16-in.  apart,  were 
placed  in  the  wall.  There  were  also  three  horizontal  bands 
J-in.  round  rods  placed  in  each  day's  run  about  24-in.  apart, 
used  as  a  precautionary  measure  in  construction. 

The  forms  for  the  side  walls  were  adjustable  to  permit 
them  to  be  loosened  before  raising  to  the  new  position. 
The  side  walls  were  run  in  six  days.  This  work  was  done 
in  late  October  and  during  November.  Temperature  ranged 
from  a  few  degrees  below  freezing-  to  about  fifty  degrees. 
The  water  used  in  mixing  concrete  was  heated  but  no  other 
precaution  taken  and  no  heat  was  applied  to  the  finished 
work.  As.  soon  as  the  side  walls  were  complete,  the  work  of 
assembling  the  adjustable  bands  began.  These  bands  wei-e 
simply  placed  in  position  and  tightened  sufficiently  to  keep 
them  in  place.  These  bands  were  each  in  three  pieces,  the 
turnbuckles  being  spaced  20  ft.  41  in.,  20  ft.  41  in.  and  26 
ft.  41  in.  The  turnbuckles  were  not  staggered.  The  rods 
were  of  mild  s.teel,  with  an  elastic  limit  of  ab  :ut  36,000  lb. 
and  a  modulus  of  elasticity  of  about  24,000,000.  They  were 
not  upset  but  were  provided  with  rolled  threads.  Our  com- 
putations indicated  that  an  initial  stress  of  about  14,500 
lb.  per  square  inch  was  desired  in  the  rods  near  the  bottom, 
changing  to  about  1.5,000  lb.  per  square  inch  higher  up. 

The  rods  were  assembled  in  such  a  manner  that  the  lever 
used  in  tightening  the  rods  worked  down.  Three  men  were 
selected,  each  weighing  about  175  lb.,  and  placed  at  the 
turnbuckles.  Strain  gage  measurements  were  made  at 
points  on  one  of  the  rods  and  the  length  of  the  wrench 
changed  until  satisfactory  readings  resulted.  It  was  found 
that  when  tightening  a  rod  !i'-in.  in  diameter,  a  15-in. 
wrench  in  the  hands  of  a  man  weighing  175  lb.  would  give 
sthe  desired  result.  This  rod  was  then  loosened  and  the 
work  of  adjusting  the  rods  was  started  at  the  bottom  of 
the  tank.  No  more  readings  were  taken  until  all  rods  were 
adjusted.  Readings  taken  on  the  rod  referred  to  above 
gave  an  average  stress  of  14,000  lb.  per  square  inch.  This 
rod  was  No.  18  from  the  bottom  of  the  tank.  Readings  taken 
on  rod  No.  53  from  the  bottom  showed  an  average  of  14,560 
lb.  per  square  inch.  In  adjusting,  the  rod  was  tapped  with 
a  light  hammer  at  points  between  the  turnbuckles.  This 
tapping  relieved  th^  brake  action  and  adjusted  the  rods 
to  the  concrete  surface  with  uniform  stress.  Our  measure- 
ments indicated  but  slight  diflference  between  the  stress 
near  the  center  of  the  rod  and  that  near  the  turnbuckle. 

After  the  rods  were  adjusted  a  wire  netting  covering  the 
entire  tank  was  attached  to  the  rods.  The  circumference 
of  the  outer  forms  used  in  molding  the  side  walls  was 
enlarged  to  permit  the  placing  of  3  in.  of  concrete  outside 
of  the  rods  and  embedding  the  wire  netting.  This  outer 
concrete  gives  a  protection  to  the  rods  and  increases  the 
bearing.  Where  a  gunite  plant  is  available,  a  coating  of 
gunite  IJ  in.  thick  would  be  preferable  to  the  3-in.  placed  as 
above. 

After  the  adjusting  of  the  bands  on  the  lower  part  of  the 
tank,  9  ft.  of  water  was  put  in  the  tank  to  observe  its 
action  on  the  porous  concrete  in  the  lower  6  ft.  This  con- 
crete, when  the  forms  were  removed,  showed  the  rock  in 
many  places.  When  water  was  put  in  the  tank,  the  lower 
6  ft.  section  sweated  to  such  an  extent  that  the  wall  was 
wet  on  the  outside.  Above  this,  where  the  richer  mix  was 
used,  only  very  slight  damp  sj)ots  were  observed  on  possibly 
20  per  cent  of  the  surface.  None  of  the  construction  joints 
leaked.  After  allowing  the  concrete  to  be  thoroughly  soaked 
the  water  was  dravmn  off  and  the  inside  of  the  tank  wall 
given  a  brush  coat  of  "lonite,"  and  followed  by  a  brush 
coat  of  80  per  cent  cement  and  20  per  cent  "lonite."  Both 
coats  were  put  on  with  paint  brushes  and  but  very  little 
left  on  the  surface. 

The  tank  was  entirely  filled  before  the  outer  coating  of 
concrete  was  placed  to  permit  of  measuring  the  ultimate 
tension  in  the  rods.  This  ultimate  stress  measured  16,500 
lb.  per  square  inch. 

Five  per  cent  of  hydrated  lime,  by  bulk,  was  used  in  all 
concrete. 

The  next  day  after  the  tank  was  completed  it  was  filled 
to  its  capacity  and  left  three  days  for  the  examination  Ox 
the  engineei-s.  Not  the  least  dampness  ever  appeared  on 
the  outer  surface. 


Trend  of  Concrete  Road  Design 

By  H.  Eltinge  Breed 

Consulting  Engineer,   New   York  City 

AS  FAR  as  I  can  ascertain  the  influence  upon  design  of 
.  considering  the  relation  between  the  road-bed  and  the 
paving  slab  is  likely  to  develop  in  two  opposite  directions. 
Either  we  shall  pay  .  -.ch  more  attention  to  the  road-bed, 
or  we  shall  pay  none  i '.  all. 

Design  Road  For  Subsurface — In  the  first  case,  before 
designing  a  road  at  all,  the  engineers  v^all  make  a  much 
more  thorough  study  of  drainage  and  subsoil  conditions  and 
bearing  power  of  the  subgrade.  Then  we  will  design,  not  in 
terms  of  miles  or  even  hundreds  of  feet  as  we  do  now,  but 
in  terms  of  slab  units,  proportioning  the  strength  of  each 
slab  to  the  support  "t  receives  from  the  foundation.  Thus, 
across  a  stretch  of  swampy  ground  the  slabs  might  be 
designed  9  in.  thick  with  steel  reinforcement  equal  to  that 
of  a  building  floor  founded  on  supports  while  200  ft.  further 
on,  up  the  sharp  ascent  of  a  hill,  the  slabs  may  be  only 
6  in.  thick  with  slight  reinforcement.  The  high  cost  of 
the  slabs  on  unstable  soil  would  be  leveled  down  by  the 
low  cost  on  the  firm  soil  until  the  average  cost  of  the  road 
would  not  exceed  that  of  the  so-called  average  road  today. 

The  second  tendency  is  to  leave  the  road-bed  out  of  con- 
sideration, and  with  regard  for  economy  devote  our  energy 
to  getting  a  pavement  structure  that  per  se  will  sustain 
the  demands  of  traffic  upon  it.  This  is  the  line  along  which 
Professor  Elmer  Hooper,  of  New  York  University,  has 
been  working  and  he  has  permitted  me  to  present  to  you 
here  some  of  his  results.     I  now  quote  from  him: 

A  Proposed  Precast  Road — "The  usual  percentage  of 
steel  is  so  small  that  it  is  readily  acknowledged  by  most 
engineers  to  be  of  little  value  in  load  distribution.  Its 
specified  purpose  is  therefore  limited  to  temperature  resist- 
ance, bond  between  adjacent  units  to  prevent  vertical  and 
horizontal  separation,  and  strengthening  of  relatively  weak 
local  areas  such  as  coi-ners  and  unsupported  edges.  Of 
these  only  the  temperature  stresses  seem  to  determinate 
and  at  first  thought  it  might  appear  possible  to  make  cal- 
culations to  fix  the  amount  of  steel  to  keep  intact  a  pre- 
determined length  of  slab.  It  is  unfortunate,  however, 
that  when  stresses  develop  from  temperature  change  there 
are  very  likely  to  exist  at  the  same  time  severe  stresses 
from  passing  loads  which,  though  not  causing  any  in- 
crease in  the  resultant  axial  stress  do  cause  such  a  distribu- 
tion of  it  as  to  overburden  and  rupture  those  fibers  farthest 
removed  from  the  neutral  axis.  When  the  crack  starts  it 
has  to  continue  because  of  the  reduced  area  to  resist.  Cal- 
culations on  this  basis  are  therefore  of  doubtful  value.  To 
develop  a  pavement  of  positively  known  qualities  it  is  nec- 
essary to  make  determinate  the  nature  and  condition  of 
supports.  If  and  when  that  condition  is  established  there  is 
no  logical  reason  why  a  design  may  not  be  developed,  along 
the  .same  lines  as  a  bridge  or  building.  It  would  not  be 
necessary  to  use  such  low  unit  stresse.  for  calculation  of  a 
pavement  unit  since  it  would  not  involve  serious  danger  to 
life  and  property  in  the  event  of  failure  of  a  unit. 

"Along  this  line  the  writer  has  evolved  a  plan  of  design 
and  construction,  which  has  for  its  purpose  to  satisfy  the 
conditions  just  discussed.  The  point  of  most  importance  is 
that  the  pavement  is  made  up  of  units,  each  supported  at 
three  points.  The  supports  are  solid  and  carried  below 
frost.  Each  support  carries  the  ends  of"  one  or  more  ad- 
jacent units.  Adjacent  edges  ai'e  designed  to  interlock  to 
make  adjoining  slabs  mutually  supporting.  It  may  be 
readily  seen  that  with  this  method  of  support  a  slight  settle- 
ment of  one  end  will  cause  no  appreciable  change  in  de- 
signed stresses. 

"In  the  plan  proposed  the  subgi-ade  will  carry  no  load 
though  under  excessive  deflection  there  may  be  contact. 
There  will,  therefore,  always  be  a  sag  between  supports., 
due  to  dead  weight  as  well  as  to  live-load.  The  top  surface 
will  be  always  in  compression  and  therefore  not  subject 
to  cracking,  while  the  bottom  will  always  be  in  tension. 
Since  the  supports  may  be  considered  as  permanent,  the 
moments  and  shears  for  given  loads  may  be  calculated. 
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Foundation  and  Scour  Protection  of  Large  Power  Station 

on  Mississippi  River 

Alluvial  Subsoil  and  Flood  Scour  Possibilities  at  Site  of  C'ahokia  Station  Near  East  St.  Louis 
Lead  to  Use  of  Mat  Foundation  on  Concrete  Piles  Protected  by  Concrete  Sheet-Pile  Cut  Off 


DIFFICULT  foundation  conditions,  heavy  building 
loading  and  direct  exposure  to  the  attack  of  the 
Mississippi  River  constituted  one  of  the  critical  problems 
in  the  design  of  the  Cahokia  Station,  a  large-capacity 
steam  turbo-generating  station  on  the  east  bank  of  the 
river  for  the  Union  Electric  Light  &  Power  Co.  of  St. 
Louis.  McClellan  &  Junkersfeld.  Inc.,  engineers  and 
constructors  of  the  station,  found  the  solution  of  the 
problem  in  the  use  of  a  foundation  of  reinforced-concrete 
piles,  adopted  on  the  score  of  strength  and  permanence. 
A  unique  feature  is  a  deep  cutoff  at  the  river  front, 
constructed  of  interlocking  concrete  sheet-piles  of  un- 
precedented size.  The  station,  which  is  now  being  built, 
is  represented  in  its  most  important  featui-es  by  the 
cross-section  Fig.  1  herewith. 

Soil  Conditiotis — The  site  selected  for  the  station  is 
on  a  broad  plain  on  the  Illinois  side  of  the  Mississippi 


penetration  below  this  level  would  be  proof  against 
scour.  The  reinforced-concrete  bearing  piles  used  for 
the  foundation  are  jetted  and  driven  to  a  firm  bearing 
in  the  gravel  stratum  and  the  interlocking  concrete 
sheet-pile  wall  along  the  river  front  extends  down 
to  and  enters  the  gravel  stratum  to  give  additional  pro- 
tection to  the  bearing  piles  should  the  river  bed  be 
lowered  by  scour. 

Station  Plan — An  ultimate  capacity  of  240,000  kw.  is 
to  be  provided  for  in  the  Cahokia  station.     The  present 


River,  about  a  mile  below  the  center  of  the  city.  The 
station  receive.s  its  name  of  Cahokia  from  this  plain 
and  from  the  first  settlement  in  Illinois,  nearby.  The 
soil  is  a  river  deposit,  as  indicated  by  the  topography, 
and  is  a  fine-grained  sand  of  no  value  as  a  friundation 
material.  Rock  is  at  a  depth  of  about  100  ft.  or  more. 
Borings  made  at  the  site  showed  that  the  fine  sand 
extends  about  2^  ft.  below  low  water,  and  that  at  this 
depth  it  merges  rather  quickly  into  a  stratum  of  coarse 
firm  gravel,  not  of  recent  origin.  From  this  fact,  and 
a  careful  and  thorough  investigation  of  the  river  rec- 
ords and  history,  it  was  concluded  that  the  possible 
river  scour  is  limited  to  .30  or  40  ft.  and  that  a  sufficient 


Cast  in   Place  Piles 

FIG.   1— CRO.S.S-SECTION  OF  CAHOKIA  STATION 

The  river  wall  re.ots  directly  ovi-r  the  Hheetpilo 
outnff.  but  It.x  welKht  Is  r:irrle(I  b.v  benrlng  pIle.M 
behind  the  rutoff.  The  range  of  .stagi'  is  about 
10  ft.,  and.  in  e:i.>!c  of  active  scour,  the  normal 
river  bed  might  be  lowered  30  feet. 


in.stallation  Vvill  be  one-fourth  of  the  ultimate,  com- 
prising two  ,'?0.000-kw.  turbo-generators.  This  first  sec- 
tion of  the  station  extends  approximately  2."}0  ft.  along 
the  river  by  23.5  ft.  in  depth,  and  the  intake  and  dis- 
charge tunnels  and  condenser  pit  for  the  first  two  units 
are  all  within  the  building  and  are  located  about  at 
the  center  of  the  first  section.  The  subsequent  sections 
will  be  substantially  duplicates  of  this  one. 

Bearing  Piles — A  foundation  plan  of  the  first  section 
is  .shown  in  Fig.  2.  As  will  be  seen  from  the  drawing, 
the  piles  are  grouped  and  spaced  according  to  the 
amount  and  distrilMidon  of  the  loads  imposed   by  the 

>.triir<iir<'    .'inil    iMiln  nliulif 
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The  piles  in  the  part  of  the  station  nearer  the  river 
are  precast  reinforced-concrete  piles  17  in.  square  at 
the  butt  and  40  to  7-5  ft.  long,  depending  on  the  driving 
depth  and  the  cut-off  level.  The  piles  are  jetted  down 
and  finally  driven  to  bearing  well  into  the  coarse  gravel. 
In  the  rear  half  of  the  station  regular  Raymond  cast-in- 
place  piles  are  used,  being  cheaper  and  their  use  being 
practicable  as  this  part  of  the  site  was  above  water. 

River  Cut-off  Watt — For  the  river  cut-off  wall,  inter- 


f  Fin.  Station  Service  Fli 


The  wall  is  bonded  to  the  sheet  piles  of  the  cut-off 
by  reinforcing  bar  dowels.  Thus  a  substantial  barrier 
against  river  action  between  the  levels  of  high  river 
stage  and  deepest  scour,  a  height  of  about  70  ft.,  is 
provided. 

Waterproofing  of  Mats  and  WaUs — The  reinforced- 
concrete  mat  over  the  piles  is  in  general  48  in.  thick. 
It  is  tied  to  each  pile  by  steel  bars  engaging  the  bars 
in  the  piles  so  that  the  pile  weight  and  its  frictional 


Typical  Section  showing  construction  o/  Keys 
and  method  q/"  bonding  Piles  to  Mot. 


„. .^Jllffc.   ......... 


^Jji*!i*i.Ltti£Jiat|:^ 


■■yr^v"^.'!:fAJ'.'f.?:'J^-'T.f?^.^.'°.^ 


Pile        Plan 

FIG.  2 — PILE  PL.\X.  SHEET-PILE  CUT-OFF,  AND  DOVETAILED  WATERPROOFING 
The   surfacing   concrete    is   held    to   the   foundation    mat  by       avoids  the  use  of  a  surface  course  heavy  enough  to   resist 
the   dovetails,    over  which  the   waterproofing   is   laid.      This        the  hydrostatic  uplift. 


locking  concrete  sheet  piles  were  adopted.  These  are 
18  X  21  in.  in  section,  rectangular,  with  integral  steel 
interlocks,  and  are  75  ft.  long;  they  weigh  15  tons  each. 
They  extend  from  El.  -flS  to  —60,  the  latter  depth 
being  25  to  35  ft.  below  the  top  of  the  gravel  stratum. 
Above  and  back  of  this  sheet-pile  cut-off  is  the  river 
wall  of  the  station.  The  face  of  the  river  wall  is 
continuous  with  the  front  of  the  sheet  piles  but  its 
principal  mass  is  back  of  the  cut-off  and  rests  on  the 
reinforced-concrete  mat  and  bearing  piles.  The  lowest 
part  of  this  mat  is  at  El.  — 16,  under  the  intake  tunnels, 
and  as  the  river  wall  extends  up  to  the  level  of  the 
turbine  floor,  El.  +40,  its  maximum  height  is  56  ft. 


resistance  assist  in  overcoming  hydrostatic  uplift.  To 
provide  against  the  possibility  of  water  entering  the 
building  through  the  mat  and  .walls  a  waterproofing 
membrane  of  asphalt  and  fabric  is  used.  Due  to  the 
piles  entering  and  being  doweled  to  the  mat  it  was 
necessary  to  place  this  membrane  on  top  of  the  mat. 

Under  ordinary  methods  of  construction  the  concrete 
surfacing  over  the  waterproofing  would  have  been  made 
of  sufficient  weight  to  resist  the  hydrostatic  pressure 
penetrating  through  the  mat  and  acting  on  the  bottom 
of  the  waterproofing.  Under  a  condition  such  as  obtains 
in  the  condenser  pit,  where  at  high  water  there  may 
be  a  head  of  40  ft.  acting  on  the  membrane,  so  great 
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a  thickness  of  concrete  would  have  been  required  that 
the  ingenious  expedient  of  bonding  the  surfacing  con- 
crete and  the  mat  together  was  devised,  thus  reducing 
the  thickness  of  the  surfacing  concrete  by  using  the 
weight  and  strength  of  the  mat  plus  the  piles  to  resist 
the  upward  pressure.  The  bond  is  obtained  by  keying 
the  surfacing  concrete  to  the  mat  by  a  dovetail  con- 
struction, as  sketched  in  a  detail  in  Fig.  2.  The  dove- 
tails are  formed  in  the  mat,  the  waterproofing  is  then 
applied    to    follow   the   contours   of    the    dovetails,   and 


FIG.    3 — SHEET- PI IjE   CItt-OFF   UNDER  CONSTRUCTION 

finally  the  surfacing  concrete  is  poured  directly  on  the 
waterproofing,  thereby  completing  the  keying.  The 
dovetails  are  substantially  reinforced  with  shear  bars 
and  the  surfacing  concrete  between  dovetails  is  de- 
signed and  reinforced  as  a  slab.  A  similar  construc- 
tion is  used  for  the  walls  wherever  there  is  water 
pressure. 

Construction — A  pile  casting  yard  was  established 
at  the  site  and  the  piles  were  allowed  to  season  not 
less  than  30  days.  They  were  handled  from  the  forms 
to  the  seasoning  yard  and  thence  to  scows  by  locomotive 
cranes.  A  trestle  wa.s  built  projecting  into  the  river 
to  give  the  crane  access  to  the  scows  at  varying  river 
stages.  Ail  of  ■  the  precast  bearing  and  '  sheet  piles 
were  placed  by  floating  drivers.  The  piles  were  lifted 
from  the  .scows  to  the  leads  by  special  tackle  designed 
for  this  purpose.  In  sinking  each  bearing  i)ile,  two 
jets  were  used,  supplying  a  large  volume  of  water 
under  high  pressure.  For  the  sheet  piles  the  jets 
were  supplemented  with  a  2-in.  pipe  cast  in  each  pile. 
All  of  this  work  was  done  by  the  Raymond  Concrete 
Pile  Co. 

In  order  to  provide  the  necessary  draft  for  the 
driving  barges  and  to  lower  the  river  bottom  to  the 
elevation  of  cut-off  of  the  piles  under  the  lower  por- 
tions of  the  mat,  it  was  necessary  to  do  a  large  amount 
of  dredging.  It  was  also  neces.sary  to  deposit  about 
COO. 000  cu.  yd.  of  hydraulic  fill  in  the  form  of  levees 
to  raise  the  site  to  established  yard  grade.  A  20-in. 
hydraulic  dredge  was  used  for  this  work. 

The  condenser  pit,  intake  and  discharge  tunnels  and 
water  basins  in  the  river  bay,  the  mats  of  which  are 
!  elow  normal  water  level,  were  constructed  within  cof- 
ferdams consisting  of  timber  cribs  enclosed  with  inter- 
locking steel  sheet  piling.  The  length  of  the  steel  sheet 
piling  was  in  general  about  .50  ft.  and  the  piling  was 
driven  to  bring  the  lops  to  El.  +15-  After  the  coffer- 
dams were  excavated   to  the  proper  level.s  and   before 


they  could  be  unwatered,  concrete  sealing  mats,  the 
tops  of  which  are  at  the  underside  of  the  station  mat, 
were  deposited  by  tremie  because  the  saturated,  granu- 
lar soil  could  not  withstand  the  unbalanced  pressure 
despite  the  penetration  of  the  sheet  piling.  These  mats 
were  of  a  thickness  determined  to  be  from  20  to  25 
per  cent  of  the  head  that  might  be  e.xpected  during 
the  period  of  use  of  the  cofferdam.  After  sufficient 
time  had  elapsed  for  the  sealing  mats  to  set  (depending 
on  the  temperature  of  the  water),  the  cofferdams  were 
unwatered  and  the  construction  of  the  reinforced- 
concrete  mats  and  walls  was  carried  on  in  the  dry. 

The  river  and  weather  conditions  have  been  favoi*- 
able  and  no  unusual  difficulties  or  setbacks  have  been 
encountered  thus  far.  The  concrete  work,  exclusive  of 
the  piles,  is  being  done  by  Fruin-Colnon  Co.  of  St.  Louis. 


California  State  Aid  Colonization  Projects 
Achieve  Success 

IRRIGATED  lands  in  California  at  Durham  and  Delhi, 
which  were  developed  and  supervised  with  the  aid  of 
state  funds,  are  making  a  very  favorable  showing,  ac- 
cording to  the  recently  issued  report  of  the  Land  Set- 
tlement Division,  CaliforniaDepartmentof  Public  Works 
(Sacramento).  During  a  period  of  the  hardest  times 
ever  known  to  farmers,  the  report  states,  settlers  on 
these  projects  have  been  able  to  meet  their  payments 
on  farms,  continue  their  improvements,  and  help  build 
up  wholesome  and  successful  rural  communities. 

Both  settlements  are  solvent  enterprises.  The  land  in 
the  first  settlement  at  Durham  was  sold  for  more  than 
enough  to  pay  for  the  land  and  to  meet  all  development 
expenses.  After  the  state  has  been  paid  the  principal 
and  interest  of  its  advance,  there  will  remain  a  surplus 
profit  of  $140,000. 

The  Delhi  settlement  is  still  being  developed  but  if 
the  farms  continue  to  .sell  at  prices  now  fixed  there 
will  be  a  considerable  surplus  over  all  state  expenses. 
The  increase  in  population  and  taxable  wealth  which  is 
coming  to  the  state  from  these  two  ventures  has  there- 
fore placed  no  burden  on  state  taxpayers.  A  total  of 
356  farmers  have  established  homes  in  the  two  settle- 
ments, of  whom  more  than  one  hundred  are  ex-service 
men. 

Co-operation  in  buying  and  selling  has  been  a  notable 
feature  of  these  settlements.  Ten  per  cent  has  been 
saved,  the  report  states,  on  the  cost  of  homes  and  even 
more  in  the  purchase  of  equipment,  while  the  formation 
of  co-operative  enterprises  for  marketing  products  has 
enabled  producers  to  command  the  best  prices.  Al- 
though the  irrigation  system  for  Delhi  is  not  com- 
pleted, settlement  has  kept  pace  with  this  progress. 
Last  year  a  new  house  was  completed  every  two  days. 

The  first  part  of  the  report  contains  a  statement 
of  the  relation  of  state  aided  land  settlements  to  the 
prompt  and  successful  development  of  irrigation  dis- 
tricts and  shows  the  same  need  for  financing  settlers 
that  there  has  been  for  providing  the  millions  of  dollars 
with  which  reservoirs  and  main  canals  have  been  con- 
structed. 

The  fact  that  there  are  a  million  acres  of  land  in 
existing  irrigation  districts  awaiting  settlement  is 
cited  as  showing  this  to  be  one  of  the  most  important 
social  and  economic  problems  of  the  state. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


What  a  Sales  Engineer  Does 

Sir— Mr.  Bedell's  letter  and  your  editorial  in  the  Dec. 
28  issue  of  Engineering  News-Recm-d,  objecting  to  the  term 
"sales  manager"  and  taking  the  position  that  there  is  not 
and  cannot  be  any  such  profession  due  to  the  inevitable 
conflict  of  the  ethics  of  the  engineering  and  selling  pro- 
fessions, are  open  to  three  main  objections:  First,  the 
sales  engineer  is  an  indispensable  factor  in  industry,  has 
been  for  years,  and  the  field  for  his  further  development 
is  practically  unlimited;  second,  the  Pharisaical  objection  to 
the  term  by  other  engineers,  is  based  on  a  complete  mis- 
conception— ^and  ignorance — of  the  principles  governing 
good  salesmanship;  and  third,  sales  work  offers  the  most 
comprehensive  and  profitable  solution  of  the  problem  facing 
the  engineering  profession  today — the  surplus  of  trained 
engineers  and  the  consequent  inadequaCe  remuneration 
and  lack  of  employment.  Anything  which  tends  to  turn 
engineers  from  an  outlet  offering  ideal  employment  for  men 
of  their  general  type  and  training,  is  obstructing  the  prog- 
ress of  the  profession  as  well  as  that  of  the  individual 
members. 

The  question  "what  is  a  sales  engineer?"  can  perhaps  be 
answered  best  by  concrete  cases.  The  two  largest  manu- 
facturers of  electrical  apparatus  have  for  years  used  engi- 
neers exclusively  on  their  sales  forces.  Graduates  in  elec- 
trical or  mechanical  engineering,  these  men  usually  spend 
two  years  in  the  factory  and  two  or  more  years  in  the 
engineering  department,  specializing  on  some  particular 
line  of  apparatus,  before  they  go  out  on  the  sales  force. 

As  sales  engineers,  in  touch  with  the  latest  developments 
in  engineering  and  production,  keeping  up  with  what  their 
competitors  are  doing,  they  can  and  do  give  the  customer 
necessary  and  valuable  technical  advice;  recommending  to 
his  engineers  the  purchase  of  such  apparatus  as  will  best 
fit  his  conditions,  the  scrapping  and  replacement  of  obso- 
lete or  uneconomical  machinery,  etc.  This  may  be  objected 
to  as  the  legitimate  field  of  the  consulting  engineer,  but 
even  if  it  were  not  a  more  economical  arrangement  all 
around,  the  progress  of  the  electrical  industry  has  been  so 
rapid  that  no  consulting  engineer,  not  connected  with  a 
manufacturing  company,  could  keep  up  to  date.  The  cus- 
tomers' engineers  depend  on  the  sales  engineering  repre- 
sentatives of  the  different  manufacturers  to  keep  them 
abreast  of  the  times  in  engineering  development. 

In  the  field,  in  a  position  to  study  the  apparatus  in  op- 
eration, the  sales  engineer  appreciates  the  customers'  re- 
quirements as  well  as  the  manufacturers'  and  is  less  an 
"advocate"  and  more  a  "judge"  than  the  design  engineer 
sitting  at  a  desk  in  the  factory;  devoted  to  his  own  ideas, 
and  influenced,  more  or  less  unconsciously,  by  the  manufac- 
turers' point  of  view.  To  the  writer's  personal  knowledge, 
it  is  common  practice  for  these  "unethical"  salesmen  to 
demand  of  the  manufacturer,  changes  the  better  to  meet  the 
customer's  requirements,  even  at  a  possible  expense  of 
manufacturing  expediency  and  profits. 

Again,  in  case  of  trouble,  he  is  the  manufacturer's  engi- 
neer on  the  job,  the  fir&t  man  called  in  to  help  get  the 
machinery  in  regular  operation  again.  Is  there  any  de- 
fensible reason  why  these  men  should  not  retain  their  right 
to  be  designated  as  engineers?  Can  any  better  method  of 
distribution  be  devised — from  the  standpoint  of  manu- 
facturer, salesman  or  customer? 

They  are  also  salesmen  in  that  they  actually  "book  or- 
ders" which  brings  us  to  the  matter  of  ethics.  What  is 
the  ethical  difference  between  an  eagineer  who  sells  his 


services  to  a  manufacturing  company  to  design  and  develop 
products  in  accordance  with  the  price,  quality  and  trade 
standards  of  his  employer  and  the  engineer  who  sells  these 
same  products?  If  the  products  are  such  that  the  sales- 
man can't  honestly  sell  them,  how  about  the  ethics  govern- 
ing the  engineer  who  designed  them?  In  practise  does  the 
design  engineer  refuse  to  design  inferior  or  faulty  products 
as  often  as  the  sales  engineer  refuses  to  sell  them? 

Mr.  Bedell  states  that  if  a  salesman  should  apply  "pro- 
fessional ethics" — by  which  I  assume  he  means  plain  or- 
dinary honesty — to  sales  work,  he  would  soon  be  out  of  a 
job.  He  is  most  likely  to  be  out  of  a  job  if  he  doesn't. 
When  he  has  lost  the  confidence  of  the  customer — which 
he  certainly  will,  if  he  gives  incorrect  or  prejudiced  tech- 
nical advice  and  persuades  him  into  buying  something 
he  does  not  want — he  has  lost  the  customer's  future  busi- 
ness and  is  of  no  further  value  to  his  employer.  That  is 
obvious  cold-blooded  logic,  and  neither  customer  nor  em- 
ployer will  take  into  consideration  any  imaginary  "double 
standard"  of  ethics  governing  engineers  and  salesmen. 

If  you  happen  to  know  of  an  engineer  who  in  his  complete 
ignorance  of  the  essentials  of  selling,  is  attempting  to  sell 
an  inferior  product  by  crooked  methods,  don't  blame  his 
fall  to  his  entrance  into  sales  work.  "Sharp  practise,"  mis- 
representation, hypnotic  stunts,  have  no  more  place  in  the 
sales  profession  than  patent  medicine  methods  have  in  the 
medical  profession.  If  a  product  is  so  inferior  as  to  re- 
quire such  methods,  the  engineer  should  leave  it  to  the 
so-called  "super,"  "high  caliber,"  "six-cylinder"  salesmen. 
The  sooner  such  products  are  forced  off  of  the  market,  the 
better  for  everybody,  including  their  manufacturers. 

Establishing  his  position  in  the  sale  of  machinery  to  in- 
dustry, the  engineer  has  only  scratched  the  surface  of  his 
opportunities  in  sales  work.  All  the  materials  and  sup- 
plies purchased  by  industry  offer  an  attractive  field  for 
the  application  of  sales  engineering  methods.  Once  rid 
of  the  fallacy  that  his  engineering  training  fits  him  only 
for  a  particular  branch  of  the  engineering  profession  in 
which  he  has  specialized,  and  awake  to  the  fact  that  a 
trained  mind  can  be  applied  to  any  work,  the  whole  sell- 
ing  field   offers   interesting    possibilities   to   the   engineer. 

To  be  sure  the  average  engineer  will  need  to  cultivate 
tact,  the  ability  to  present  his  subject  clearly  and  con- 
vincingly, to  think  and  act  quickly  in  an  emergency,  and  he 
must  know  human  nature.  But  these  things  are  of  equal, 
if  less  recognized  importance,  in  strictly  engineering  work. 
Success  as  an  engineer  depends  directly  on  sales  ability, 
the  engineer's  ability  to  sell  his  services  to  an  employer, 
to  put  over  his  engineering  projects  with  capitalist,  execu- 
tive, or  the  public. 

I  am  afraid  I  am  exceeding  my  space  allowance,  but  in- 
timate contact,  especially  since  the  armistice,  with  first 
class  engineers,  out  of  work  or  obliged  to  maintain  their 
families  on  inadequate  salaries,  and  the  tendency  to  discour- 
age the  younger  generation  from  taking  up  engineering 
work  in  college  have  emphasized  the  importance  of  a  reali- 
zation of  the  opportunities  offered  by  sales  work  to  the 
trained  mind  of  the  engineer.  On  the  other  hand  manufac- 
turer and  consumer  need  the  engineer  in  sales  work.  He 
can  be  of  invaluable  assistance  in  standardizing  and  per- 
fecting the  product,  simplifying  and  improving  the  methods 
of  distribution. 

These  are  not  opinions  but  facts  as  I  have  found  them  in 
sixteen  years  of  engineering,  manufacturing  and  sales  work. 
My  associates  and  myself,  a  sales  organization  composed  of 
mechanical,  mining  and  electrical  engineers,  see  no  reason 
for  removing  "Sales  Engineers"  from  our  letterheads.  We 
sell  only  products  which  stand  strict  engineering  investiga- 
tion. We  recommend  them  to  our  customers  when  they  will 
meet  their  requirements,  or  tell  them  frankly  when  they 
will  not.  There  is  nothing  altruistic  or  unusual  about  our 
methods — we  simply  practice  good  salesmanship. 

Speaking  for  the  sales  engineers  of  the  country,  I  make 
the  unreserved  statement  that  the  ethics  of  our  profession 
will  stand  comparison  with  the  ethics  of  any  other  branch 
of  the  engineering  profession 

New  York,  Jan,  15.  Harry  Carlton. 
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News  of  the  Week 

CURRENT     EVENTS     IN     THE    CIVIL    ENGINEERING     AND    CONTRACTING     FIELDS 


News  Brevities 


B.  F.  Cresson,  Jr.,  Port  Authority 
Chief  Engineer,  Is  Dead 


The  1923  convention  of  the  National 
Highway  Traffic  Association  which  was 
to  have  been  held  in  Cleveland,  Ohio, 
Feb.  19  and  20  has  been  postponed. 

The  Finance  Committee  of  the  Senate 
and  the  Ways  and  Means  Committee 
of  the  New  York  Assembly  have  an- 
nounced that  a  hearing  on  the  Webb- 
Hackett  bill,  authorizing  a  state  high- 
way bridge  across  the  Hudson  River 
at  Poughkeepsie,  will  be  conducted 
Feb.  20. 

The  1923  paving  program  for  Akron, 
Ohio,  according  to  information  supplied 
Engiyieenng  News-Record  by  E.  A. 
Kemmler,  highways  engineer,  includes 
18.3  miles  of  paving,  0.70  of  repavin? 


Benjamin  F.  Cresson,  Jr.,  chief  engi- 
neer for  the  Port  of  New  York  Author- 
ity, died  Jan.  26  following  an  opera- 
tion for  appendicitis. 
He  was  taken  ill  in 
the  corridor  of  the 
building  housing  the 
Port    Authority    of- 


Concrete  Institute  Meets 
in  Cincinnati 


Program   Covers  Construction  and 

Design  Problems  and  Study 

of  Concrete  Products 

Engineering  News-Record  Staff  Report 
A   growing   interest   in   the   concrete 
products  industry  was  the  distinguish- 
fi„oc  f,.     ^       -     ■        '"^  feature   of  the  nineteenth   annual 

to  hi  death^'  "7"  Trff  °"  ^K'^'  ^'""^'^=*"  Concrete 
to  nis  aeatn.  Mi.  Institute,  which  was  held  at  Cincinnati 
Cresson  was  forty-  Ohio  Jan.  22-25.  In  the  early  d?ys  of 
the  Institute,  then  the  National  Asso- 
ciation of  Cement  Users,  the  so-called 
cement  block  was  very  much  , in  evi- 
dence but  as  that  product  declined  in 
quality  and  quantity  interest  in  the 
society  likewise  declined.  Now,  how- 
ever, when  a  different  sort  of  individual 
'L'l  •  •=°"?'"ete  products  business 
and   he   is   producing   a    quite   different 


was    forty 
nine  years  of  age. 

Mr.  Cresson,  who 
was  born  in  Phila- 
delphia, received  his 
education  at  Lehigh 
University  and  the 
University  of  Penn- 
leaving     college     he 


fall  on  the  city. 

In  order  to  obtain  an  accurate  knowl- 
edge of  the  water  power  of  the  Winni- 
peg and  English  Rivers  24  government 


sylvania.      After  ^     ^_ 

„„      served  on  the  engineering  forces  "of  the 

2.5  of  resurfacing,  and    12.18  miles  of  t^thi^f^^\^-^-  ^''°'^  ^^?^^°  ^^^^'    sort  of  nrodnnt  fh.  Tn  .•.-.-l  -— 

grading  and  walks.    The  total  estimated  ^  '     ^^^'"'^  he  was  appointed  transit-     f,-'*/^.^,'"^"'^*'.*^^  Institute  has  recog- 

cost  is  $2,950,000,  of  which  $676,000  will  "^^"  °"  ^he  construction  of  the  Reading     "forum  forTph!."''''"'/'*^'  *«  P^^i^e 

■       '  V       ,  subway  -in    Philadelphia.      In    1900    he     "*  lorum  tor  debate  and  a  medium  of 

was  made  assistant  engineer  in  the  standardization  for  the  various  precas^ 
office  of  Jacobs  &  Davies,  consulting  concrete  activities.  Two  or  three  of 
engineers,  New  York  City,  on  prepara-    ^he  sessions,  therefore,  were  devoted  to 

,-„ „ j,„.^ ^..„  tion   of  plans,    specifications   and    esti-    committee    reports   discussing   concrete 

engineers  are  now  engaged  in  making  mates  for  the  proposed  tunnels  for  the     "locks,  brick,  and  tile,  and  to  the  busi- 

a  geodetic  survey.    The  levels  are  being  Long  Island  R.R.  under  the  East  River,     "®ss  of  concrete  products  manufacture 

taken  from  Sioux  Lookout  to  Fort  Alex-  New  York  City.     In  1901  he  was  assis-     While  the  major  part  of  the  proceedings 

ander.    The  engineers  will  submit  their  tant  engineer  in  resurvey  plans  for  the     '"''as  devoted  as  usual  to  the  structural 

report  to  the  Dominion  government  in  completion  of  the  Hudson  tunnels  under    field,  the  recrudescence  of  thp  nrnrin^f., 

March.  the    North    River    (McAdoo    tunnels),    field  is  significant.  proaucts 

™,      D  II-        o.  u  -J  .u  During   the    next   nine   years    he   was 

The   Rolling   Stone   bridge   oyer   the  assistant  engineer,  alignment  engineer 

Susquehanna   River  at   Clearfield,   Pa.,  and  resident  engineer  in  charge  of  pre- 

■which  was  damaged  two  years  ago  in  cise  triangulation  on  the  North  River 

an  ice  jam  and  was  being  rebuilt,  was  resident  engineer  in  charge  of  a  section 

further   damaged   in   another   jam    last  of   the    subaqueous    tunnels    under   the 

week.    All  work  of  the  last  two  months  North  River,  and  resident  engineer  on 

was    torn   out.      Damage    is    estimated  the    Pennsylvania    Terminal    in    New 

at  $7,000.  York. 


Twenty-Five  Papers  Presented 


Mr. 


The  caisson  for  the  New  York  river  .. 

shaft  of  the  Hudson  River  vehicle  tun-  deputy  commissioner  of  docks  of  New 

nel  between  New  York  and  Jersey  City  York  City  in  1910,  during  which  time 

was  towed  from  the  yard  of  the  Staten  ^^  visited  Europe  to  study  important 

Island  Shipbuilding   Co.,  where   it  was  harbors.      He    held    that   position    until 

built,  to  its  position  at  the  foot  of  Canal  early  in  1913,  when  he  resigned  and  was 

St.   on  Jan.   30.     The  caisson   is  about  appointed  engineer  of  the   New  Jersey 

93  X  37  ft.  and  forms  the  lower  section  Harbor  Commission.     Two   years   later 

of  one  of  the  shafts  by  which  the  tunnel  ^  ""^^  appointed  chief  engineer  of  the 

will  be  ventilated.  -r...^ 


Some  twenty-five  papers  and  twenty- 
two  committee  reports  were  presented 
in  the  ten  sessions  in  the  four  days  Of 
the  reports,  twelve  were  merely  of 
^I'u^r^^}  ^'^^J-  Pi-esented  tentative 
standards,  and  two  final  standards 
adopted  to  be  sent  to  letter  hnlinf  tv,« 
Cresson  was  ^appointed^  first  adopted  standards  were  a  set  if  defini 
tions  by  Committee  G-4,  on  Nomen- 
clature and  the  revised  edition  of  the 
well-known  specification  on  stucco  by 
Committee  C-3,  on  Treatment  of  Con- 
crete Surfaces.  The  specifications  and 
recommended  practice  accepted  by  the 
convention  as  tentative  were  as  follows: 


Governor   Silzer   of   New  Jersey   has 

recommended  George  Paddock  of  New- 
ark; Harry  D.  Werthing,  of  Orange; 
and  Joseph  McDonough  of  Newark,  as 
the   three-man   highway  commission   to 


Tentative  Standard  or 
Recommended   Practice 
Concrete  buildiner  block  and  tile 
Concrete  brick 
Concrete  floors 

Monolithic  concrete  scw.m  ^nd  deslRn  rules 
Rec.  prac.  for 


Board  of  Commerce  and  Navigation  of 
the  State  of  New  Jersey.  He  held  that 
position  two  years,  after  which  he  re- 
signed to  enter  consulting  practice  in 
New  York  City. 

In  his  consulting  practice  Mr.  Cresson 

.   ,    .•        -    - -.    --     served    the   Board   of  Harbor   Commis-     ^ec   nrar   rnr  or,^^r»f„  r.   ,    „  .     . 

5eplace  the  eight-man  body  he  recentlv    sioners     of    Wilmington,     Del.,     Pacific     luc  Z^r  fZ ,.    ,        .  V         ""'"' 
dlS8olv«l.     Names  of  these  men  will  he     Port  Terminals,  San  Francisco,  City  of     rZ'rrM^'LZ  ""^  ''''''^'^^ 

«„.  .„  „„„„.„  .„.., .  sa„   Diego,  Caf.,   Port  of  Tampa.  Fla.,     crr^le  ZlT 

and  the  Board  of  Harbor  Commission- 
ers of  Camdrn,  N.  J.  Of  the  committees  which  presented 
He  became  associated  with  the  in-  Progress  reports,  the  most  import.ant 
vestigation  of  the  engineering  features  ""•'  that  by  Committee  R-fi,  on  Destruc- 
of  New  York  harbor  at  the  time  of  the  t've  Agents  and  Protective  Treatment, 
formation  of  the  interstate  body  which  which  submitted  the  results  of  an  ex- 
preceded   the  orga-iization  of  the   Port     tended    inquiry    into   the    effect   of   aea 


■ent  to  senate  leaders  for  tentative  ap 
proval,  according  to  their  request. 

Four  men  were  killed  by  the  collapse 
at  a  two-story  brick  dwelling  house  in 
Pittsburgh  on  Jan.  22.  The  house  was 
over  50  years  old.  A  commercial  build- 
ing was  being  constructed  alongside, 
nnd  foundation  work  was  in  progress. 


in,  renortP     tb«f  tho  f  ."   Progress.     Authority  and  was  responsible  for  the  water  on   concrete.     This    i,„,u,rv   con- 

ioi,  unl^iAH  \^       footing  excaya-     major    part    of    the    engineering    plan  sisted  of  a  review  of  the  literature  of 

h^nl   »nH^»T     ,    ♦u  «"^%,^1"   of     •?"     "lade  by  that  body  and  incorporated  in  the  subject  and  a  questionnaire  sent  out 

D^yj^...?."''..  ^«"r'    ^^^    ^aj]    .to   buckle     the  interstate  treaty.      Ho  became  chief  tr,  about  .«eventy-five  men  who  have  had 

Port    of    New    York  experience  in  sea-water  work.    "Of  the 

Authority  at  its  formation.  flfty-onp   replie«    r...f.iv..,|    i.,   the  ques- 

228 


^alf  way  up.     The  men  killed  were  "at     engineer'  of  ^  t'hr 
«rork  on  the  new  footings. 
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tionnaire,"  says  the  report,  "all  but  one 
gave  approval  to  the  use  of  concrete  in 
fresh  or  in  sea  water  and  they  were 
universal  in  stating  that  their  general 
experience  led  them  to  believe  that  the 
failures  of  concrete  in  sea-water  service 
were  attributable  to  either  improper 
material  or  poor  workmanship."  The  re- 
port is  an  excellent  review  of  the  pres- 
ent stage  of  knowledge  of  sea-water 
construction  situation,  but  does  not  con- 
tribute anything  new.  It  contains,  also, 
some  reyie'tf  matter  on  the  effect  of 
alkalies,  oils,  high  temperatures,  and 
acids.  Committee  E-7,  on  Waterproof- 
ing, reported  that  it  had  organized  for 
an  intensive  investigation  of  the  much 
debated  waterproofing  subject.  Com- 
mittee P-5,  on  Fire  Resistance  of  Con- 
crete Buildings,  gave  a  preliminary  re- 
port of  the  tests  on  concrete  block  walls 
made  at  the  instance  of  the  Institute 
at  the  Underwi'iters'  Laboratories  last 
year,  and  these  tests  have  not  yet  been 
fully  reported  so  that  definite  con- 
clusions are  not  yet  available.  Commit- 
tee P-1,  on  Contractors  Plant,  concluded 
its  investigation  of  the  relative  merits 
of  different  types  of  concreting  plant 
for  buildings,  an  investigation  started 
last  year. 

Some  Papers  Abstracted 
The  more  important  of  the  papers  pre- 
sented are  abstracted  on  another  page  of 
this  issue.  These  include  the  main  con- 
clusions of  the  papers  by  W.  A.  Slater 
and  G.  A.  Smith  on  the  inundation 
method  for  measuring  sand  in  making 
concrete  with  the  explanations  of  some 
practical  applications  therefrom  by  R. 
L.  Bertin  of  the  White  Construction  Co., 
of  New  York,  who  devised  the  method. 
This  inundation  method  was  explained 
briefly  in  Engineering  News-Record, 
June  22,  1922,  p.  1047,  when  it  was  first 
proposed  by  Mr.  Bertin.  It  has  since 
been  tested  at  the  Bureau  of  Standards 
as  reported  by  Messrs.  Smith  and 
Slater. 

The  basis  of  the  method  is  the 
assumption  that  the  varying  moisture 
in  the  sand,  which  results  in  a  vai-y- 
ing  strength  in  a  uniformly  propor- 
tioned concrete,  can  be  overcome  by 
dropping  the  sand  into  a  receptacle  of 
water,  the  resulting  saturated  sand  hav- 
ing the  same  quantity  of  water  content 
regardless  of  its  original  moisture. 
This  assumption  was  confirmed  in  large 
degree  'by  the  Bureau  of  Standards 
tests., 

One  session  was  devoted  to  a  discus- 
sion of  concrete  stadiums,  the  principal 
paper  by  Prof.  C.  T.  MoitIs,  of  Ohio 
State  University,  describing  in  consid- 
erable detail  the  new  stadium  at  that 
institution  (see  Engineering  News- 
Record,  Oct.  19,  1922,  p.  640).  Prof. 
Morris  gave  the  unit  costs  in  some  de- 
tail, but  he  stated  that  they  were  sub- 
ject to  revision.  The  cost  per  seat  was 
about  $22,  but  this  includes  rather 
elaborate  ornamentation  and  extensive 
use  of  under-stand  space.  H.  T. 
Campion,  of  New  York,  in  describing 
the  new  Franklin  Field  stand  for  the 
University  of  Pennsylvania,  said  the 
seat  costs  there  were  $15. G4  for  the 
permanent  stand,  including  also  archi- 
tectural effects  and  interior  finish.  At 
Ohio  the  costs,  barring  decorations,  etft., 
would  have  fallen  to  about  $19,  and  at 
Philadelphia  to  about  $11.  R.  L.  Ber- 
tin described  briefly  the  framing  of  the 
Yankee    stadium    at    New    York    City. 


Prof.  D.  A.  Abrams,  of  Lewis  Insti- 
tute, reported  some  rather  surprising 
tests  on  the  effect  of  impure  waters 
used  in  mixing  concrete.  The  tests 
were  in  two  series,  extending  over 
,  strength  test  periods  of  two  years  and 
involved  the  use  of  a  number  of  differ- 
ent impure  mixing  waters,  ranging 
from  sea  water,  both  artificial  and  real, 
to  that  from  the  infamous  Bubbly  Creek 
in  Chicago.  Contrary  to  the  general 
opinion  held  on  this  subject,  the  tests 
showed  that,  with  the  exception  of  the 
heavy  salt  solution  (more  than  10  per 
cent)  and  the  waste  water  from  oil  and 
tannery  plants,  there  is  little  decrease 
in  strength  due  to  polluted  water.  Even 
the  Bubbly  Creek  water,  heavy  with 
organic  refuse,  showed  little  decrease 
in  strength  from  a  pure  water.  For 
some  reason,  however,  all  tests  with 
pure  as  well  as  with  impui-e  water 
showed  a  falling  off  in  strength  at  two 
and  one-third  years.  Another  set  of 
tests  reported  by  G.  W.  Hutchinson,  of 
the  North  Carolina  State  Highway  De- 
partment, gave  the  correction  coeffi- 
cients which  had  been  found  by  tests 
should  be  applied  to  cylinders  of  differ- 
ent dimensions  than  the  standard  6x 
12-in.  Prof.  Abrams  reported  similar 
tests  that  had  been  made  in  his  labora- 
tory. 

Decorative  Concrete  Session 
In  an  evening  devoted  to  decorative 
concrete  J.  C.  Pearson,  of  the  United 
States  Bureau  of  Standards,  talked  in- 
terestingly on  the  subject  of  concrete 
house  construction,  which  he  has  been 
investigating  for  some  time.  Mr.  Pear- 
son feels  that  the  development  in  this 
line  must  be  along  either  an  all-con- 
crete house  or  a  concrete  wall  house 
with  steel  or  steel  and  concrete  interior, 
and  that  the  concrete  exterior  with 
frame  interior  if  of  little  greater  per- 
manence or  fire  resistance  than  an  ordi- 
nary frame  house.  He  said  that  in  the 
development  of  the  concrete  house 
further  propaganda  must  insist  on  the 
saving  in  amortized  cost.  The  same  eve- 
ning Lorado  Taft,  a  Chicago  sculptor, 
gave  a  delightful  talk  on  "The  Fountain 
of  Time,"  that  remarkable  concrete 
group  which  has  just  been  finished  at 
the  entrance  of  the  old  Midway  in  Chi- 
cago. Mr.  Taft  explained  how  the  idea 
of  this  monumental  group  had  been 
growing  in  his  mind  for  many  years  but 
seems  impossible  of.  accomplishment  on 
account  of  the  difficulty  of  material  un- 
til he  had  learned  of  the  work  done  by 
J.  J.  Earley  in  exposed  aggregate  con- 
crete casting.  Mr.  Earley  later  de- 
scribed the  rather  intricate  structural 
requirements  of  the  casting  of  the 
statue. 

A  brief  paper  by  John  J.  Ahlers,  of 
New  York,  described  the  preliminary 
tests  made  to  determine  whether  a  pre- 
mixed  aggregate  such  as  was  used  in  a 
building  in  New  York  City  reached  the 
concrete  mixer  in  the  same  gradation  as 
it  left  the  aggregate  mixing  plant.  Mr. 
Ahlers'  tests  are  not  yet  complete,  but 
as  presented  they  were  rather  severely 
criticised  from  the  floor. 

Last  year  an  innovation  was  intro- 
duced by  Prof.  Abrams  and  Stanton 
Walker,  of  Lewis  Institute,  in  the  way 
of  an  actual  demonstration  of  the 
method  of  proportioning  concrete  de- 
» vised  by  the  laboratory  there.  This 
year  this  method  was  used  for  three 
papers,  one  by  Mr.  Walker  Jo  illustrate 


the  products  manufacturers,  how  they 
may  best  proportion  their  aggregate; 
one  by  R.  F.  Havlik,  of  Mooseheart,  111., 
to  illustrate  how  they  make  molded  con- 
crete products  at  his  institution,  and  the 
last  by  Prof.  Slater  and  Mr.  Bertin  to 
demonstrate  the  inundated  sand  prin- 
ciple of  proportioning.  The  bringing 
before  the  audience  of  the  actual  ma- 
terial and  methods  proved  well  worth- 
while. A  question  box  was  another 
novelty  that  took  up  one  afternoon's 
session.  Many  questions  had  been 
asked  by  members  and  were  answered 
by  other  members  to  whom  they  had 
been  assigned.  This  feature  resulted  in 
a  discussion  of  current  problems  in  con- 
crete diflficult  to  report  on  in  detail,  but 
appreciated  by  those  present. 

The  Wason  Medal  for  the  most  meri- 
torious paper  presented  to  the  Insti- 
tute last  year  was  awarded  to  Prof. 
George  E.  Beggs,  of  Princeton  Univer- 
sity, for  his  paper  "An  Accurate  Me- 
chanical Solution  of  the  Stresses  in  In- 
determinate Structures  by  Use  of  Paper 
Models  and  Special  Gages."  Prof. 
Beggs  presented  at  this  year's  conven- 
tion some  supplementary  notes  on  the 
applicability  of  these  methods  to  actual 
structures. 

W.  P.  Anderson,  of  Cincinnati,  was 
re-elected  president,  and  Harvey  Whip- 
ple, 1807  East  Grand  Boulevard,  De- 
troit, Mich.,  secretary. 

New  Mississippi  Flood  Bill 

Wash ington    Correspondence 

A  determined  effort  will  be  made  to 
pass  a  new  Mississippi  River  flood  con- 
trol bill  at  this  session  of  Congress. 
The  flood  control  committee  of  the 
House  has  agreed  on  a  bill  which  now 
is  on  the  calendar.  The  bill  authorizes 
the  appropriation  of  $10,000,000  an- 
nually for  an  indefinite  number  of 
years;  money  to  be  used  for  channel 
improvement  and  for  federal  aid  in 
levee  construction.  It  simply  extends 
the  provisions  of  the  existing  flood  con. 
trol  act  whereby  two-thirds  of  levee 
construction  is  paid  by  the  federal  gov- 
ernment and  the  remaining  one-third 
by  the  local  interests,  but  the  local  in- 
terests are  required  to  furnish  the  right- 
of-way  and  maintain  the  levee,  which 
makes  the  actual  cash  outlay  prac- 
tically equal  for  each  of  the  contrib- 
utors. 

The  committee  before  reporting  out 
the  bill  considered  a  plan  whereby  the 
local  interests  would  be  allowed  to  de- 
posit levee  board  bonds  ivith  the  Secre- 
tary of  the  Treasury  in  lieu  of  a  cash 
payment.  Due  to  the  heavy  expense  in- 
curred during  the  high  water  of  1922, 
many  of  the  levee  boards  are  in  finan- 
cial straits.  The  scheme  was  rejected 
as  being  impracticable,  however. 

The  committee  also  rejected  a  plan  to 
limit  the  appropriation  to  $100,000,000. 
The  existing  flood  control  act  was 
limited  to  $4.'5 ,000,000.  The  last  of  that 
amount  will  have  been  expended  dur- 
ing the  next  fiscal  year  and  there  still 
are  long  stretches  of  levee  which  have 
not  been  brought  to  the  grade  and  cross 
section  prescribed  by  the  Mississippi 
River  Commission.  Now  that  the  juris- 
diction of  the  Commission  has  been  ex- 
tended  to  tributaries,  the  total  cost  of 
levee  and  revetment  work  becomes  more 
problematical  than  ever.  For  that 
reason  the  committee  decided  to  resort 
to  the  continuing  type  of  authorization. 
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Illinois 

PROVISION  for  including  engineer- 
ing expenses   in   cost   estimates   for 
special  assessment  ordinances  was  one  of 
the  most  actively  discussed  subjects  at 
the  annual  meeting  of  the  Illinois  So- 
ciety of  Engineers  held  at  Peoria,  111., 
Jan.  23-25.    Support  of  a  movement  for 
suitably  amending  this  law  w^as  voted. 
With  successive  sessions  assigned  to 
particular   branches    of   engineering    a 
wide  field  was  covered  by  a  well  bal- 
anced program.     In  sanitary  engineer- 
ing, a  review  of  sewage  disposal  in  Illi- 
nois showed  that  62  of  127  plants  have 
only  single-story  tanks,  the  others  hav- 
ing either  one-  or  two-story  tanks  with 
supplementary  filters  of  various  types. 
A  discouraging  feature,  however,  is  the 
almost   universal   lack   of  attention  to 
the  operating  conditions  of  these  plants. 
This   review  was  by  H.   F.  Ferguson, 
state  sanitary  engineer,  and  Paul  Han- 
sen, consulting  engineer.    The  activated 
sludge  process  was  discussed  by  Dr.  A. 
M.  Buswell,  Chief  of  State  Water  Sur- 
vey, along  the   lines   of  his   article  in 
Engineering  News-Record  of  Jan.   18, 
p.  119. 

Predicting  Well  Boring  Results 

Predicting  the  results  of  deep  well 
borings  by  study  of  geological  condi- 
tions was  the  subject  of  a  paper  by 
W.  T.  McClenahan,  Chicago,  and  water 
supplies  from  gravel  in  the  Illinois 
valley  were  discussed  by  G.  C.  Haber- 
meyer,  engineer,  and  M.  M.  Leighton, 
geologist,  of  the  State  Water  Survey. 
Of  particular  local  interest  were  two 
papers  relative  to  the  Illinois  River, 
since  Peoria  claims  that  the  Chicago 
drainage  canal  pollutes  the  water  and 
causes  floods.  An  address  by  F.  W. 
Mohlmann,  chemist  of  the  Chicago  San- 
itary District,  showed  the  fallacy  of  the 
first  complaint,  while  M.  G.  Barnes, 
chief  engineer  of  the  State  Waterway 
Division,  showed  records  indicating  that 
increased  flood  heights  of  recent  years 
are  largely  the  result  of  channel  re- 
striction by  levees  for  land  protection 
and  of  the  straightening  of  tributary 
streams,  thus  hastening  their  runoff. 

Open  or  closed  specifications  for 
asphalt  pavenu-nt  were  discussed  at 
some  length,  but  mainly  in  favor  of  the 
"open"  system  on  account  of  greatly 
reduced  cost  for  work  of  equal  quality. 
Experiments  with  sprinkling  calcium 
chloride  on  concrete  roads  to  hasten  the 
curing  have  given  excellent  results  ac- 
cording to  H.  F.  Clemmer,  of  the  State 
highway  Division.  If  the  material  re- 
mains on  the  surface  for  six  hours  it. 
jives  its  full  effect  and  need  not  be 
penewe<I  if  then  washed  off  by  rain. 
IVo  papers  relating  to  highway  traffic 
irere  on  automobiles  and  motor  truck 
)peration,  by  Prof.  Hewitt  of  the  Brad- 
ey  Polytechnic  Institute  (Peoria)  and 
m  the  effective  lighting  of  roads  to 
*:ilitate  night  ti-feffic,  by  Prof.  A.  R. 
Ulight,  Univer.sity  of  Illinois. 

A  successful  malaria-mo.squito  cam- 
•ai^  at  Carhondalc,  111.,  was  outlined 
y  H.  F.  Ferguson,  chief  sanitary  ongi- 
«er,  State  Board  of  Health,  and  A.  F. 
«ppcrt,    a.<<3istant   sanitary    engineer. 


By  swamp  drainage,  clearing  ditches 
and  water  courses,  oiling  and  covering 
rain-water  barrels  and  putting  fish  in 
wells  and  cisterns,  the  number  of  ma- 
larial cases  was  reduced  in  one  season 
from  267  to  19,  or  4.26  to  0.3  per  cent 
of  the  population.  An  item  of  this 
work  was  the  excavation  of  a  drainage 
ditch  by  explosives.  Both  the  engineer- 
ing and  commercial  aspects  of  land 
drainage  were  illustrated  in  a  paper  by 
J.  W.  Dappert,  Taylorville,  111.,  describ- 
ing the  reclamation,  cultivation  and  set- 
tlement of  a  tract  of  some  90,000  acres 
near  Albert  Lea,  Minn.,  as  described  in 
Engineering  News-Record  of  Oct.  6 
1921,  p.  552.  This  was  one  of  the" 
papers  accompanied  by  moving  pictures, 
which  were  a  feature  of  the  meeting. 

H.  E.  Babbitt,  assistant  professor  of 
sanitary  engineering,  University  of  Illi- 
nois, was  elected  president.  E  E  R 
Ti«tman,  Wheaton,  111.,  (associate 
editor  of  Engineering  News-Record)  is 
vice  president  and  secretary. 
*     * 

Indiana 

A  DESCRIPTION  of  the  power,  de- 
velopment  work  in  progress  on  the 
Tippecanoe  River  at  Monticello,  Ind., 
was  a  feature  of  the  annual  meeting  of 
the  Indiana  Engineering  Society,  held  at 
Indianapolis,  Jan.  18  and  19.  The  plant 
will  have  a  present  capacity  of  10,000 
hp.  but  is  designed  for  an  ultimate 
capacity  of  30,000  hp.  The  paper  on 
this  plant  was  read  by  Roger  M.  Free- 
man, consulting  engineer.  New  York. 
A  power  generating  and  distribution 
project  of  the  Central  Indiana  Power 
Co.,  which  provides  for  interconnection 
of  several  plants  in  order  to  secure 
economic  operating  results,  was  de- 
scribed by  L.  B.  Andrus,  chief  engineer 
of  Kelsey,  Brewer  &  Co.,  Grand  Rapids 
Mich.  Ofl^cei-s  for  1923  were  elected 
as  follows:  President,  John  L.  Elliott, 
city  engineer  of  Indianapolis;  vice- 
president.  Prof.  D.  D.  Ewing,  Purdue 
University;  secretary,  Charles  Bross- 
man,  Indianapolis,  Ind. 


Engineering  Institute  of  Canada 

PAST-PRESIDEXTS  of  the  Engi- 
1  neering  Institute  of  Canada  are  to 
establish  a  fund  to  provide  medals  and 
prizes  for  the  best  papers  on  engineer- 
ing subjects  submitted  to  the  institute 
throughout  any  year.  This  anonunce- 
ment  was  made  by  J.  M.  R.  Fairbairn,  a 
past-president,  at  the  annual  convention 
of  the  institute  held  at  Montreal,  Jan.  23. 
Gold  medals  will  be  given  members  and 
cash  prizes  to  students.  Already  a  fund 
of  $2,350  has  been  subscribed. 

Arthur  St.  Laurent  was  elected 
president  of  the  Institute  as  noted 
in  these  columns  last  week.  George  A 
Walkem,  president  of  the  Vancouver 
Machinery  Depot,  and  Walter  J.  Fran- 
cis, consulting  engineer  of  Montreal, 
were  elected  vice-presidents. 

J.  G.  Sullivan,  chief  engineer  of  the 
Canadian  Pacific  and  retiring  president 
of  the  Institute,  indicted  union  labor  as 
it  exists  in  Canada,  asserting  that  union 
organizations  had  not  lived  up  to  their 
avowed  purpose — improving  the  condi- 
tion of  the  worker.  He  said  that  much 
work  was  hampered  by  the  operation  of 
restrictive  union  rules,  and  that  a  great 
amount  of  the  inefficiency  of  union  or- 
ganizations could  be  laid'to  the  profes- 
sional labor  leader.  He  recommended 
the  industrial  shop  plan  of  co-operation 
as  a  means  of  improving  the  relation 
between  capital  and  labor. 


Colorado 


ONE  hundred  thirty  members  of  the 
Colorado  .Society  of  Engineers  at- 
tended the  seventh  annual  meeting  held 
in  Denver,  Jan.  20.  R.  M.  Hosea,  re- 
tiring president,  read  a  review  of  the 
year's  activities  of  the  society  and 
urged  the  engineers  to  go  into  the 
study  of  economic  problems,  as  an  aid 
to  their  professional  work. 

Officers  elected  are:  W.  M.  McMechen, 
president;  Fred  C.  Steinhauer,  vice- 
president;  C.  M.  Lightburn,  secretarv- 
treasurcr;  R.  J.  Randall,  R.  G.  Hosea, 
J.  J.  Vandemocr,  I.  C.  Crawford.  R.  J. 
O'Rourke,  W.  R.  Hellyer  and  A.  K. 
Vickery,  directors. 

Mayor  Bailey,  of  Denver,  and  Frank 
N.  Briggs,  former  president  of  the  In- 
ternational Trust  Co.,  addressed  the 
cnginoer.<!  on  the  progre.ts  and  the  needs 
of  the  city  and  state. 

Engineers  addressing  the  meeting 
were:  P'rank  Shcpard,  Thomas  B. 
Steams  and  Delph  Carpenter. 


Iowa 

J\S_  the  Iowa  Engineering  Society 
■ix.  is  playing  a  prominent  part  iii 
furnishing  to  legislators  on  bills  per- 
taining to  engineering,  one  session  of 
the  annual  meeting  of  the  society  held 
Jan.  23-26  at  Des  Moines,  was  attended 
by  the  code  revision  committee  of  the 
house  and  senate.  Although  it  was  the 
camp  fire  meeting  usual  yarn-swappin<r 
and  ballyhoo  entertainment  features 
were  obscured  when,  by  request  of  the 
legislators,  papers  on  highway  develop- 
ment, traffic  regulation  and"  taxation, 
given  at  an  earlier  technical  section 
meeting,  were  repeated.  Members  of 
the  committee  entered  into  the  discus- 
sion, asking  questions  and  noting  perti- 
nent information. 

For  several  years  the  engineers  have 
discussed  proposed  bills  or  changes  in 
bills  on  highways,  drainage,  and  sanita- 
tion but  repeatedly  have  been  put  off 
awaiting  general  code  revision.  The 
engineers'  legislative  committee  of  the 
society  of  which  C.  H.  Young  is  chair- 
man, acts  as  a  clearing  house  in  getting 
information  to  the  legislators.  State- 
wide publicity  and  effective  work  on 
sj)ecifications  for  drainage  and  pave- 
ments were  further  notable  activities 
reported  at  the  meeting,  which  was  at- 
tended by  about  300  engineers  and 
guests.  Younger  men  were  decidedly 
in  evidence. 

The  publicity  committee,  under  the 
chairmanship  of  W.  J.  Schlick,  has  been 
effective  in  attracting  the  attention  of 
the  legislators.  Publicity  is  sought  on 
the  principle  that  when  "legitimate  for 
the  engineer's  work,  it  is  necessary; 
and  that  before  the  engineer  can  change 
his  status  giently  he  must  think  and 
act  as  a  citizen  as  well  as  an  engineer. 
With  these  points  in  view  letters  were 
sent  each  member  of  the  society  urging 
him  to  submit  articles  of  his  year? 
(Coviinurd  on  ptige  227) 
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Speedy  Trial  of  War-Fraud 
Suits  Urged  by  A.G.C. 

Consideration    of    Federal    Indictments 

Against  Members  Features  First 

Day  at  Los  Angeles  Meeting 

Engineering  Neivs-Record  Staff  Reiiort 

Consideration  of  the  federal  govern- 
ment's suits  against  war-camp  con- 
tractors and  of  the  indictments  of  seven 
individuals  connected  with  the  letting 
of  war-construction  contracts  was  the 
principal  feature  of  the  first  day  of  the 
fourth  annual  convention  of  the  Associ- 
ated General  Contractors  which  was 
held  in  Los  Angeles  this  week.  .4t  the 
close  of  the  first  day,  Tuesday,  there 
was  a  registration  of  350,  including 
about  100  ladies.  At  the  afternoon 
session  the  finances  of  the  organiza- 
tions were  considered  and  the  reports 
of  the  committees  on  legislation  and 
publications   approved. 

In  the  annual  address  the  retiring 
president,  Arthur  S.  Bent,  of  Los 
Angeles,  characterized  as  the  chief  re- 
cent accomplishments  of  the  con-struc- 
tion  industry  the  development  of  "pride 
of  calling"  with  a  consequent  erection 
of  ideals  and  standards  and  the  im- 
pressing on  the  public  the  importance 
of  the  construction  industry.  As  factors 
in  these  accomplishments  he  reviewed 
the  work  of  the  association  during 
the  past  year  stressing  the  beginning 
of  standardization  conferences  with 
equipment  manufacturers,  co-operation 
with  technical  societies  on  standard 
contract  forms,  the  securing  of  release 
of  open-top  freight  cars  and  the  co- 
operation on  contract  provisions  with 
the  American  Association  of  State 
Highway  Officials. 

Turning  to  the  war-contract  indict- 
ments and  suits  he  repainted  vividly 
the  picture  of  war  stress  under  which 
the  contractors  were  called  in  to  do 
their  almost  impossible  tasks.  Now, 
nearly  five  years  later,  they  are 
branded  as  conspirators  against  the 
government  and  as  profiteers.  He 
maintained  that  the  industry  should 
meet  the  challenge  and  demand  an  im- 
mediate trial  for  the  charges  reflect  on 
the  whole  industry.  If  the  men  were 
guilty  the  industry  would  be  first  to 
repudiate  them. 

Immediately  following  Mr.  Bent's  ad- 
dress D.  A.  Garber,  as  chairman,  pre- 
sented the  report  of  the  committee  ap- 
pointed to  investigate  these  same  fed- 
eral indictments  and  suits.  The  report 
pointed  out  that  the  fees  paid  camp 
contractors  had  averaged  2.7  per  cent 
on  $100,000,000  of  work  and  that  after 
careful  study  two  committees  of  ex- 
perts had  approved  the  form  of  con- 
tract as  the  only  one  feasible  under  the 
conditions.  The  report  recommended 
that  these  and  other  facts  constituting 
a  review  of  the  situation  be  referred  to 
the  Resolutions  Committee  as  a  basis 
for  resolutions,  expressing  the  senti- 
ment of  the  association.  This  recom- 
mendation was  approved. 

Announcement  was  made  that  at  a 
meeting-  of  the  joint  committee  of  the 
association  and  equipment  manufactur- 
ers standard  specifications  for  wheel- 
barrows had  been  agreed  upon  and  had 
been  referred  to  the  manufacturers  for 
approval.  It  is  hoped  to  draw  dp 
standards  for  various  features  of  the 
important  classes  of  equipment  and  to 
urge  the  advocacy  of  these  A.G.C. 
standards  upon  all  contractors. 

Under  the  head  of  finance  there  was 


Colorado  Assigns  Highway  Funds 

The  Colorado  State  Highway  Com- 
mission has  apportioned  $6,777,596  for 
construction  of  highways  in  192.3.  The 
report  of  the  highway  advisory  board 
has  been  approved  by  the  governor  of 
the  state.  Of  the  total  to  be  spent, 
$3,161,691  represents  entirely  new  con- 
struction, the  remaining  sum  being  left 
over  from  the  previous  three  years. 
Federal-aid  projects  total  $5,272,700 
and  state  projects,  $1,494,896. 

According  to  a  statement  issued  by 
Maj.  L.  D.  Blauvelt,  state  highway  en- 
gineer, most  of  the  construction  dur- 
ing the  coming  season  will  be  on  main 
north  and  south,  and  east  and  west 
highways. 


May  Fix  Professional  Salaries 
by  Executive  Order 

Washington    Co rrespo ndc nci; 

An  executive  order  may  have  to  be 
issued  to  provide  an  adequate  scale  of 
salaries  for  professional  positions  in 
the  government  service.  Congress  has 
wrestled  with  this  question  for  nibre 
than  two  years,  and  now  as  the  session 
is  about  to  close,  the  reclassification 
legislation  seems  to  be  jammed  hope- 
lessly. It  is  just  possible  that  Congress, 
on  learning  that  the  President  is  pre- 
pared to  meet  this  situation  by  an 
executive  order,  may  compromise  its 
differences  and  provide  the  long-needed 
legislation. 

If  an  executive  order  is  issued,  it  is 
believed  the  scale  would  be  about  as 
follows:  chief  professional,  $7,500  and 
up;  full  professional,  $5,700  to  $7,500; 
associate  professional,  $4,-500  to  $5,700; 
assistant  professional,  $2,460  to  $4,500; 
junior  professional,  $1,860  to  $2,460. 
The  Brown  report  on  reorganization 
now  is  promised  for  Feb.  1. 


Sacramento  Filter  Intake  to  Be 
Completed  Below  Estimate 

The  intake  conduit  leading  from  the 
Sacramento  River  to  the  filtration  plant 
being  built  for  the  City  of  Sacramento, 
Calif.,  is  now  about  75  per  cent,  com- 
plete and  it  is  definitely  stated  that  as 
all  hazardous  portions  of  the  work  are 
done  the  total  cost  can  be  placed  about 
$98,000.  This  figure  is  $.33,000  under 
the  city  engineer's  estimates  and  about 
$60,000  less  than  the  lowest  bid  re- 
ceived at  the  opening  on  Sept.  19  when 
bids  were  rejected  and  it  was  decided 
to  do  the  work  by  day  labor  under  the 
direction  of  the  city  engineer. 

A  resume  of  the  rearrangement 
in  design  and  plan  of  construction  was 
published  in  Engineering  News-Record 
Oct.  26,  1922,  p.  719. 


a  lengthy  discussion  of  dues,  some  ad- 
vocating the  present  plan  of  a  per- 
centage on  the  contractor's  gross  busi- 
ness and  others  a  flat  basis  with  higher 
dues  for  a  sustaining-member  class. 
The  advocates  of  the  latter  plan  con- 
tended that  the  percentage  method  was 
keeping  out  the  small  contractor.  No 
decision  was  reached,  the  completion  of 
the  discussion  being  laid  over  until  the 
budget  was  considered. 

The  publications  of  the  .\ssociation 
were  discussed,  bringing  out  strong  an 
approval  of  the  present  publication 
policies. 


•    John  W.  Cowper  Is  Elected 
President  of  A.G.C. 

.lohn  W.  Cowper,  new  president  of 
the  Associated  General  Contractors, 
whose  election  took  place  at  the  Los 
Angeles  convention 
early  this  week, 
since  1915  has  been 
president  of  a 
Buffalo  contracting 
concern  which 
bears  his  name. 
Previous  to  that 
time  he  had  been 
in  the  vice-presi- 
dent's office  of  the 
Lackawanna  Bridge 
Co.  and  before  that 
engineer  for  James 
Stewart  &  Co.  engaged  in  erecting 
buildings  for  the  plant  of  the  British 
Westinghouse  Electric  &  Manufactur- 
ing Co.  of  Manchester,  England. 

Mr.  Cowper  has  had  extensive  engi- 
neering experience,  having  been  first 
employed  in  an  engineering  capacity  by 
the  department  of  sewers  in  the  city 
engineer's  office  at  Chattanooga,  Tenn. 
in  1888.  For  the  next  five  years  he  was 
in  the  engineering  department  of  the 
Cincinnati  Southern  and  the  Alabama 
Great  Southern  Rys.  on  construction 
and  maintenance-of-way  work.  From 
1896  to  1899  he  was  engineei',  main- 
tenance-of-way, CairS  division,  in  charge 
of  track,  bridges  and  buildings  on  270 
miles  of  the  C.  C.  &  St.  L.  Ry.  He  be- 
came engineer,  maintenance-of-way,  of 
the  St.  Louis  division  of  the  same  rail- 
road in  1901  and  placed  in  charge  of 
maintenance  of  track,  construction  and 
bridges,  buildings  and  incidental  work 
on  265  miles  of  track. 

Mr.  Cowper  has  taken  an  active  part 
in  the  A.  G.  C.  activities  for  several 
years  past.  He  is  vice-chairman  of  the 
Joint  Committee  on  Uniform  Contracts, 
composed  of  members  of  the  A.  G.  C. 
and  from  other  societies.  He  has  also 
been  chairman  of  the  Associations  Com- 
mittee on  Contracts. 


Half  Million  in  Damage  Suits 
for  Knickerbocker  Collapse 

Suits  for  damages  for  the  death  of 
persons  killed  in  the  collapse  of  the 
Knickerbocker  Theater  roof  in  Washing- 
ton on  Jan.  28,  1922,  were  filed  during 
the  past  week  to  an  aggregate  amount 
of  nearly  half  a  million  dollars.  Seven 
damage  suits  filed  previously  bring  the 
total  well  over  half  a  million.  Some  of 
the  suits  are  directed  at  the  Knicker- 
bocker Theater  Co.,  owners  of  the 
theater,  and  others  also  against  it? 
president,  the  architect  of  the  theater, 
the  steel  contractor  (and  designer),  and 
the  District' of  Columbia. 

The  theater  company  has  demurred  to 
certain  of  the  suits,  on  the  ground  that 
the  declarations  failed  to  show  any  act 
of  negligence  on  the  part  of  the  com- 
pany. Representatives  of  the  plaintiffs 
argued  in  reply  that  the  happening  of 
the  accident  proved  negligence,  and  re- 
fen-ed  to  the  legal  doctrine  that  the 
owner  of  a  place  of  entertainment  war- 
rants the  premises  to  be  reasonably  safa 
for  the  pui-pose.  The  District  Supreme 
Court,  in  which  the  suits  are  brought, 
has  not  yet  made  a  decision  on  the 
demurrer. 
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Hoover  Urges  Engineering 
Unity  at  Loweth  Luncheon 

Profession  Has  Failed  to  Account  for 

Fact  Government  is  Applied 

Science  of  Economics 

Wash ington  Conespondcnce 

With  more  than  his  usual  earnestness, 
Commerce  Secretary  Hoover  made  a 
plea  for  unity  among  engineers  in  the 
course  of  remarks  at  a  luncheon  ten- 
dered Charles  F.  Loweth,  the  new  presi- 
dent of  the  American  Society  of  Civii 
Engineers,  at  Washington,  on  Jan.  23. 
Secretary  Hoover  declared  that  the  civii 
engineers  should  not  raise  secondary 
questions  when  that  course  interferes 
with  engineers  as  a  whole  doing  their 
full  duty  to  the  country. 

As  a  result  of  the  inadequacy  of 
transportation,-  the  public  is  being 
driven  into  a  clamor  for  public  owner- 
ship of  the  railroads  he  pointed  out.  It 
even  may  be  an  issue  in  the  next  cam- 
paign, he  predicted.  Mr.  Hoover  de- 
clared that  he  is  against  this  proposi- 
tion and  said  the  country  is  not  within 
200  years  of  the  time  when  such  an 
undertaking  could  be  handled  success- 
fully. 

The  Federated  American  Engineering 
Societies  is  not  in  a  position  to  throw 
the  weight  of  its  influence  into  the  study 
of  the  transportation  problem  because 
of  the  failure  of  the  civil  engineers  to 
co-operate,  he  said.  As  a  result  the 
country  is  confronted  with  a  situation 
of  utmost  gravity  and  the  engineers  are 
not  united  to  urge  its  solution  along 
sane  lines.  The  only  ones  in  contact 
with  the  situation  in  Washington  are 
those  who  are  interested  on  either  one 
side  or  the  other,  he  continued. 

Government,  Secretary  Hoover  said, 
is  the  applied  science  of  economics. 
Engineers  have  not  taken  that  fact  into 
sufficient  account,  he  said,  as  the  domi- 
nating thing  in  engineering  today  is 
the  interpretation  of  economic  forces, 
yet  the  profession  is  not  a  unit  in  Wash- 
ingrton,  the  point  from  which  their  ef- 
forts in  the  national  welfare  must  issue. 

Mr.  Loweth  did  not  reply  to  Secretary 
Hoover.  His  remarks  had  preceded 
those  of  the  Secretary  of  Commerce. 
At  that  time  he  called  attention  to  the 
fact  that  if  the  American  Society  of 
Civil  Engineers  should  not  arrange  to 
co-operate  through  American  Engineer- 
ing Council,  the  organization  itself 
would  make  arrangements  for  close  co- 
operation with  the  government.  It  evi- 
dently was  this  reference  to  the  alter- 
native which  led  Secretary  Hoover  to 
speak  as  he  did. 

The  luncheon  was  organized  by  John 
C.  Hoyt,  retiring  director  of  the  Am. 
See.  C.  E.  for  the  Washington  district. 


Iowa  Engineers  Discuss 
Technical  Problems 

(Continued  f>-om   p.   225) 

work  to  the  local  newspaper.  One  engi- 
neer in  each  county  was  asked  to  pre- 
pare a  tax  analysis  for  local  distribu- 
tion. Twenty  articles  were  published 
and  35  tax  analyses  made. 

Work  in  the  drainage  section  on 
standard  specifications  for  levees,  open 
ditches  and  tile  drains  has  been  under 
way  for  several  years.  With  minor 
changes  those  submitted  last  year  were 
adopted. 

Prof.  T.  R.  Agg  presented  a  set  of 
suggested  specifications  on  concrete, 
brick,  asphalt,  coarse  aggregate  bitu- 
minous concrete  and  bitulithic  pave- 
ments for  municipal  and  primary  road 
paving  projects  containing  essentia!." 
that  the  state  highway  commission 
would  require. 

Technical  papers  and  discussions 
(more  than  20)  were  confined  largely 
to  drainage,  highways,  mechanical- 
electrical,  municipal,  railroad  and  struc- 
tural-architectural. Claude  C.  Coyken- 
dall's  suggested  solution  for  the  Iowa 
highway  transportation  problem  elicited 
spirited  discussion  and  interest.  C.  W. 
Eby's  discussion  on  the  regulation  and 
taxation  of  motor  buses  and  truck.^ 
presented  the  citizen's  more  or  less  dis- 
gruntled viewpoint,  emphasizing  the 
complaints  of  the  inequality  of  taxation, 
undue  destruction  by  the  small  per- 
centage (0.54)  of  5-ton  trucks,  argu- 
ments for  the  proposed  2-cent  gasoline 
tax  and  objections  to  the  state  highway 
commission  because  it  advocates  a  large 
construction  program  but  no  remedy 
for   the  equalization   of  taxes. 

Municipal  technical  papers  related  to 
sick  sewer  systems,  infiltration  of 
ground  water,  town  planning,  refuse 
disposal  and  water  supply  status  in  the 
state  and  reasons  for  failures  in  asphalt 
paving.  The  structural-architectural 
section  heard  papers  on  Prof.  A.  H. 
Fuller's  impact  studies  on  the  Skunk 
River  bridge  near  Ames,  Prof.  Byron 
J.  Lambej-t's  new  design  of  an  all-steel 
grandstand  at  Iowa  City,  and  a  discus- 
sion on  the  design  of  reinforced-con- 
Crete  circular  tanks  by  William  Hewett. 

The  newly  elected  officers  are:  Presi- 
dent, Lloyd  A.  Canfield;  vice-president, 
C.  C.  Coykendall;  and  new  director. 
J.  D.  Wardle.  Mr.  Canfield's  place  as 
secretary  has  not  yet  been  filled  l>y 
the  board  of  directors. 


City  of  Bergen,  Norway,  Invites 
Brid);e  Plans 

An  international  competition  has 
been  announced  by  the  municipality  of 
Bergen,  Norway,  for  the  submission  of 
[plans  and  drawings  for  new  bridge 
(over  Nygaardstrommen  in  Bergen. 
]  Further  particulars  regarding  the  com- 
Ipetition  may  be  secured  upon  applica- 
Ition   to   the   Bergen    Road    Board.    Ber- 

fen,  Norway,  by  a  deposit  of  .'iO 
ronen.  The  latest  flate  for  submit- 
Iting  plans  is  .lune  .SO,  1923.  The  out- 
IHne  of  the  program  is  printed  in  Nor- 
Iweirian.  German  and   F.nglish. 


Engineers  Discuss  World 
Congress 

A  conference  on  plan  and  scope  for 
an  international  engineering  congress, 
to  be  held  at  the  time  of  the  sesqul- 
centennial  celebration  in  Philadelphia, 
was  held  in  New  York  Tuesday,  Jan.  9. 
The  meeting  was  held  in  accordance 
with  plans  previously  initiated  by  the 
Engineers'  Club  of  Philadelphia,  which 
organization  requested  the  four  founder 
societies  and  the  Am.  Soc.  T.  M.  to 
meet  in  conference  to  discuss  a  world 
engineering  congress  in  1926. 

Some  twenty-five  or  thirty  prominent 
engineers  in  the  four  founder  societies 
and  the  Federated  American  Engineer- 
ing .Societies  attended  the  conference. 
It  was  the  general  opinion  that  a  real 
opportunity  for  knitting  together  tech- 
nical bodies  of  various  countries  was 
present  in  the  proposed  worlil  congress. 


The  meeting  was  called  to  order  by 
Richard  L.  Humphrey  who  is  also  the 
chairman  of  the  committee  on  plan  and 
scope.  Nothing  definite  was  attempted, 
various  committeemen  merely  discuss- 
ing what  can  be  done  in  the  matter  of 
cementing  international  engineering 
ties  through  the  medium  of  the  world 
congress. 

Various  technical  associations  are 
represented  in  the  world  congress  move- 
ment by  the  following  men: 

Am.  Soc.  C.  E.,  George  S.  Webster 
and  Richard  L.  Humphrey. 

A.  I.  M.  E.,  J.  Vipond  Davies  and 
Charles  F.  Rand. 

A.  S.  M.  E.,  James  Hartness  and 
D.   Robert  Yarnall. 

A.  I.  E.  E.,  Arthur  E.  Kennelly  and 
Charles  E.  Skinner. 

F.  A.  E.  S.,  J.  Parke  Channing  and 
L.  P.  Alford. 

The  Engineers'  Club  of  Philadelphia, 
W.  C.  L.  Eglin  and  Charles  E.  Billin. 


En^ineerind  Societies 


Calendar 


Annual   Meetincs 

AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION.  Chicago  ;  An- 
nual Convention,  Chicago.  March 
13-15. 

AMERICAN  ASSOCIATION  OP  EN- 
GINEERS. Chicago;  Annual  Con- 
vention, Norfolk.  Va.,  May  7-9. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATEPa.M.S,  Philadelphia: 
Annual  Met  liiiK.  .\tlantic  City. 
N.  J..  June   L':.-J9   or  30. 


The  Pacific  Northwest  Chapter  of  the 
.'V.  G.  C.  will  hold  its  convention  in 
Seattle,  Feb.  9-10.  Besides  eastern  dele- 
gates, on  the  Coast  attending  the  gen- 
eral convention  of  the  association,  mem- 
bers from  Idaho,  Oregon,  British  Colum- 
bia and  Washington  will  participate. 
W.  L.  Clist  is  chairman  of  the  conven- 
tion committee. 


^ 


Si 


Personal  Notes 


^ 


^ 


Brig.-Gen.  William  Barclay  Par- 
sons, deputy  chief  engineer,  G.  H.  Q. 
Organized  Reserve,  and  during  the 
World  War  commander  of  the  11th 
Engineers,  has  been  awarded  the  Dis- 
tinguished Service  Medal  which  will  be 
conferred  upon  him  at  2nd  Corps  Area 
Headciuarters,  Governors  Island,  N.  Y. 
on  Feb.  1. 

LiEiTT.  William  J.  Horrigan,  Chem- 
ical Warfare  .Service,  U.  S.  Army,  has 
resigned  and  has  opened  an  engineer- 
ing office  at  Louisville,  Ky.  He  will 
specialize  in  sanitary,  hydraulic  and 
structural  engineering. 

M.  T.  Cantelu  of  Winnipeg,  Can,, 
architect  and  engineer  for  the  North- 
eastern Contruction  Co.,  has  been 
elected  a  fellow  of  the  Royal  Society 
of  Arts,  England,  in  recognition  of  his 
work  in  the  advancement  of  architecture 
and  engineering. 
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Hon.  Peter  J.  Venist,  ministei-  of 
public  works,  has  been  appointed  prime 
minister  of  the  Province  of  New  Bruns- 
wick, Can. 

Fred  McElmon,  Bellingham,  has  been 
elected  county  engineer  of  Whatcom 
County,  Wash.,  succeeding  J.  C.  Hills. 

Robert  Lile  has  been  appointed 
street  superintendent  of  Livingston, 
Calif. 

Francis  R.  Molther,  recently  en- 
gaged on  railway  location  from  the 
port  of  Tumaco  to  Pasto  and  from 
Pasto  to  Popayan,  Colombia,  S.  A.,  has 
accepted  a  position  with  F.  P.  Piatt  & 
Brc,  architects.  New  York  City. 

D.  G.  Scott,  of  Henderson  Harhor, 
N.  Y.,  has  been  appointed  by  the  board 
of  supervisors  of  Jefferson  County, 
N.  Y.,  as  county  superintendent  of 
highways,  to  succeed  Capt.  Henry  D. 
Ball,  who  died  recently. 

O.  S.  FiNNIE,  director  of  the  North- 
west Territories  and  Yukon  Branch  of 
the  Department  of  the  Interior,  has 
been  elected  chairman,  for  the  coming 
year,  of  the  Engineering  Institute  of 
Canada,  Ottawa  Branch. 

Frank  R.  Goodman,  state  engineer 
of  Arizona,  announces  the  selection  of 
his  staff  as  follows:  Assistant  engineer, 
W.  W.  Lane;  district  engineers,  north- 
ern, B.  M.  Atwood,  eastern,  W.  R.  Hut- 
chins,  central,  Clyde  L.  Jenkin,  south- 
ern, Edward  Ten  Eyck;  superintend- 
ent of  equipment,  P.  J.  Harrison. 

E.  J.  Foster  has  been  appointed 
county  engineer  of  Webb  County  at 
Laredo,  Tex. 

George  Carleh-on  Brown  has  re- 
cently been  promoted  from  the  position 
of  resident  engineer  with  the  Michigan 
State  Highway  Department  to  that  of 
district  engineer  in  charge  of  main- 
tenance, with  headquarters  at  Ann 
Arbor.  The  latter  position  was  made 
vacant  by  the  resignation  of  W.  W. 
Shanor.  who  has  become  associated 
wth  the  Rockford  Construction  Co., 
Rockford,  Ohio. 

N.  D.  Cole  has  been  appointed  of- 
fice engineer  to  R.  V.  Glenn,  consulting- 
engineer  of  the  Tarrant  County,  Texas, 
Highway  Department.  D.  A.  Davis, 
until  recently  the  office  engineer  of  the 
Tarrant  County  Highway  Department, 
has  been  appointed  county  engineer. 

Alvin  L.  White  has  been  appointed 
county  engineer  of  Brewster  Co.,  Texas, 
with  headquarters  at  Alpine. 

W.  J.  Kelly,  of  Trinity,  Texas,  has 
been  appointed  county  engineer  of  Mont- 
gomery Co.  He  is  stationed  at  Conroe, 
Texas. 

G.  M.  O'RouRKE,  roadmaster  of  the 
Indiana  division,  Illinois  Central  R.  R.. 
has  been  appointed  to  a  similar  position 
on  the  St.  Louis  division,  with  head- 
quarters at  Carbondale,  111.,  to  succeed 
J.  W.  Kern,  Jr.  promoted  to  district 
engineer  at  New  Orleans. 

C.  W.  Lbmtz,  chief  building  inspsc- 
tor,  Illinois  Central  R.R.,  has  been 
appointed  roadmaster  of  the  Indiana 
division,  with  headquarters  at  Mattoon, 
Illinois. 


Andrew  Hamilton,  of  Hamilton  & 
Shreve,  consulting  engineers,  Fayette- 
ville.  Ark.,  has  been  made  district  man- 
ager and  consulting  engineer  with  the 
National  Lime  Association,  with  head- 
quarters at  Dallas,  Tex.  Walter 
Shreve  will  continue  consulting  engi- 
neering work  at  Fayetteville,  as  the 
firm  has  the  contract  for  the  construc- 
tion of  the  Fort  Smith-Greenwood  road. 

L.  W.  Weed,  recently  concrete  engi- 
neer with  Helmle  &  Corbett,  architects, 
of  New  York,  and  before  that  associated 
with  the  Turner  Construction  Co.,  has 
joined  the  staff  of  Day  &  Zimmermann, 
Inc.,  of  Philadelphia,  as  concrete  engi- 
neer. 

H.  C.  BoTTORFF,  city  comptroller  of 
Sacramento,  Calif.,  since  Jan.  1,  1921, 
and  assistant  city  manager  since  the 
city  manager  form  of  government  was 
instituted,  has  been  appointed  city  man- 
ager of  Sacramento,  succeeding  Clyde 
L.  Seayey. 

Harry  H.  Hume,  Butte  County 
(Calif.)  road  engineer,  has  been  re- 
appointed for  a  four-year  term  by  the 
board  of  supervisors.  He  was  appointed 
two  years  ago  to  fill  the  vacancy  caused 
by  the  resignation  of  Martin  C.  Polk. 

W.  H.  Gordon,  formerly  engineer  at 
the  Napa,  Calif.,  state  hospital,  has  been 
appointed  engineer  of  the  municipal 
water-works  in  that  city. 

George  Fessenden  has  been  ap- 
pointed county  engineer  and  surveyor, 
and  Robert  Fleming  has  been  ap- 
pointed county  highway  engineer  of 
Flathead  County,  Mont.,  with  head- 
quarters at  Kalispell. 

George  Le  Boutillier  has  been 
elected  vice-president  and  a  director  of 
the  Long  Island  R.R.  to  fill  the  vacancy 
caused  by  the  death  of  Thomas  Dewitt 
Cuyler.  Mr.  Boutillier  has  served  the 
Pennsylvania  railroad  system  for  27 
years.  Until  recently  he  was  located 
at  Harrisburg,  as  general  superintend- 
ent of  the  Eastern  Pennsylvania  divi- 
sion. He  has  been  consecutively 
assistant  engineer,  division  engineer, 
engineer  of  maintenance-of-way,  divi- 
sion superintendent  and  general  super- 
intendent. 

Col.  L.  H.  Rand,  former  executive 
officer  of  the  California  Debris  Com- 
mission and  who  has  been  in  charge  of 
river  and  harbor  work  on  the  Sacra- 
mento and  San  Joaquin  Rivers,  is  now 
actively  participating  in  the  consulting 
engineering  work  carried  on  by  the 
Cope  Rand  Means  Company,  San  Fran- 
cisco. Col.  Rand  resigned  from  the 
U.  S.  Army  in  July,  1922. 

W.  G  Brown  has  been  appointed 
engineer,  maintenance-of-way,  Florida 
East  Coast  Ry.,  and  Calvin  Oberdorf, 
engineer  of  construction,  of  the  same 
road.  Both  report  to  the  office  of  the 
general  manager  in  St.  Augustine,  Fla. 

Major  Julian  L.  Schley,  Corps  of 
Engineers,  U.  S.  Army,  has  been 
awarded  a  distinguished  service  medal 
for  meritorious  service  as  commander 
of  the  307th  Engineers,  and  for  service 
with  the  5th  Army  Corps  during  the 
St.  Mihiel  and  Meuse-Argonne  offen- 
sives. The  presentation  was  made  by 
CoL.  J.  A.  Woodruff,  commandant  of 
the  Engineer  School  at  Fort  Hum- 
phreys, Va. 


Obituartf 


^ 


Hon.  Richard  C.  Parsons,  inter- 
nationally known  as  a  water  works  and 
drainage  expert,  died  in  London,  Jan. 
26,  aged  71  years.  He  superintended 
the  design  and  construction  of  the  water 
and  drainage  works  for  the  City  of 
Buenos  Aires  and  prepared  complete 
designs  for  a  drainage  system  for  the 
City  of  Petrograd  in  1908.  He  was  a 
member  of  the  Institution  of  Civil  Engi- 
neers of  Great  Britain  and  the  Society 
of  Civil  Engineers  of  France,  of  the 
Institution  of  Mechanical  Engineers 
and  other  technical  and  educational 
organizations.  He  had  contributed 
many  articles  to  scientific  societies. 

Frank  W.  Hodgdon,  prominent 
along  the  Atlantic  Coast  for  work  in 
harbor  improvement,  died  Jan.  26  in 
Boston.  At  the  time  of  his  death  he 
was  chief  engineer.  Division  of  Water- 
ways, Massachusetts  Department  of 
Public  Works,  and  had  been  asso- 
ciated with  harbor  work  in  Boston 
since  his  gi-aduation  from  the  Massa- 
chusetts Institute  of  Technologj'  in 
1876,  at  first  with  the  Harbor  Commis- 
sion in  connection  with  the  improve- 
ment of  the  South  Boston  piers  and  then 
as  engineer  for  the  Land  Commission. 
In  that  capacity  he  designed  and  super- 
intended construction  of  pile  platforms 
at  two  piers  opened  by  the  New  Haven 
road.  From  1879  to  1893  he  was  assist- 
ant engineer  of  the  Harbor  and  Land 
Commission,  becoming  its  chief  engi- 
neer and  serving  until  1912  in  that 
capacity.  In  1897  Mr.  Hodgdon  was 
appointed  a  member  of  the  Commis- 
sion on  Topographical  Survey  of  Massa- 
chusetts and  in  1898  was  a  member  of 
the  Massachusetts  -  New  Hampshire 
Boundary  Line  Commission.  From  1908 
until  1912  he  was  consulting  engineer 
for  the  Florida  Coast  Line  Canal  and 
Transportation  Co.,  and  in  1911  was  a. 
member  of  the  Commission  of  Engi- 
neers in  the  Costa  Rica-Panama  boun- 
dary arbitration,  representing  the  Re- 
public of  Panama  in  the  boundary 
negotiations. 

C.  H.  Hollingsworth,  widely-known 
contractor  and  for  several  years  asso- 
ciated with  The  A.  Bentley  &  Sons  Co., 
of  Toledo,  Ohio,  died  in  Boston,  Jan.  4. 
Mr.  Hollongsworth  was  a  graduate  civil 
engineer,  having  studied  at  Halifax 
University,  Nova  Scotia,  He  came  to 
the  United  States  early  in  his  profes- 
sional career,  his  first  employment  be- 
ing in  the  engineer's  office  of  the  city 
of  Newi:on,  Mass.  During  his  lifetime 
he  had  charge  of  many  large  construc- 
tion enterprises  throughout  the  United 
States,  Canada  and  Mexico,  some  of  the 
most  noteworthy  of  which  were  water- 
power  development  at  Sault  St.  Marie, 
Mich.;  water-power  development  for  the 
city  of  Quebec;  day  superintendent  on 
the  Manhattan  end  of  the  Pennsylvania 
R.R.  East  River  tunnels.  New  York  City 
general  superintendent  on  twenty-two 
dams  of  concrete  and  earth  construc- 
tion in  Mexico;  general  superintendent 
on  the  contract  for  one  section  of  the 
New  York-Catskill  aqueduct;  and  gen- 
eral superintendent  for  the  construction 
of  Camp  Sherman  at  Chillicothe,  Ohio, 
and  Camp  Joseph  E.  Johnson  at  Jack- 
sonville, Fla. 


February  1,  1923 


ENGINEERING     NEWS-RECORD 


229 


From  the  Manufacturers  Point  of  View 


•Si 


A  Point  of  Contact 
Between  Maker  and  User  of 


tseiween  ivianer  and  User  of  9 

Construction  Equipment  and  Materials  jj 


^ 


Concrete  Pipe  Association 
Hears  Engineers 

Progress  of  the  year's  tests  on  cul- 
vert pipe  at  Iowa  State  College,  to- 
gether with  tentative  conclusions,  were 
given  the  American  Concrete  Pipe  Asso- 
ciation at  the  technical  session  of  the 
convention  Jan.  19,  20  and  21  in  Chi- 
ago  by  Dean  Anson  Marston.  Some  of 
his  deductions  were  as  follows: 

(1)  A  real  demand  exists  for  in- 
creased strength  of  pipe.  (2)  Enough 
definite  data  have  not  yet  been  obtained 
to  write  a  final  specification.  (3)  While 
engineers  are  inclined  to  design  so  no 
cracks  will  appear,  36-in.  cracked  pipe 
3  in.  out  of  round  have  stood  for  at 
least  three  years.  (4)  A  factor  of 
safety  of  li  over  laboratory  breaking 
Stress  leaves  only  a  slight  margin.  (5) 
Additional  culvert  pipe  research  cost- 
ing ?30,000  is  needed. 

Two  men  are  to  be  put  in  the  field 
this  season  to  collect  data  on  existing 
culverts.  Embankments  are  to  be  built 
over  24-in.  pipe  finally  to  determine  the 
ratios  of  possible  increase  in  strength 
by  more  than  ordinary  careful  bedding 
and  by  concrete  cradles.  Laboratory 
tests  are  to  be  continued  on  impact 
due  to  trucks.  Improvements  in  the 
type  of  reiiforcing  will  be  sought. 

Langdon  Pearse,  sanitary  engineer. 
Sanitary  District  of  Chicago,  spoke  of 
the  work  of  the  district  and  in  discus- 
sion indicated  that  the  only  difficulty 
with  concrete  disintegration  was  in  a 
sewer  carrying  slow-moving  septic 
sewage  without  outlet  for  the  hydrogen 
!  sulphide.  Ventilating  manholes  were 
placed  to  remedy  the  situation. 

W.  G.  Chace,  chief  engineer,  Lock 
Joint  Pipe  Co.,  during  his  talk  on  the 
work  of  the  company,  explained  the  de- 
tails of  the  high-pressure  joints. 

Alfred  N.  Shearman  was  elected 
president  for  the  fifth  time.  M.  W. 
Loving  continues  as  secretary  and  G. 
K.  Warren  as  trea.surer. 


Motor  Industry  Made  Record 
Railway  Shipments  in  1922 


_,  Shipping  of  assembled  automobiles 
Tom  main  factories  and  assembling 
•lants  during  the  past  year  reached 
oe  record  figure  of  approximately 
00,000  carloads,  transporting  1,700,000 
jachine-s,"  as  reported  by  William  E. 
leteger,  chairman,  traffic  committee, 
Wional  Automobile  Chamber  of  Com- 
lerce  to  the  directors'  meeting  of  that 
■•ociation  recently.  In  addition,  more 
nan  TfiO.OOO  machines  were  driven 
way  by  dealers  from  factories  and 
nembling  plants. 
Manufactured  parts,  the  report 
tales,  amounted  Ut  about  100,000  car- 
•ds  and  it  is  not  unlikely  that  this 
"  ,vy  shipping  will  place  automobiles 
J  parts  third  in  the  number  of  car- 
iad<t  of  manufactured  articles  shipped 
■  the  railroads.  In  1921  it  ranked 
rth,  being  exceeded  only  by  refined 
Toleum,  iron  and  steel  products,  and 
lent.     Much  of  the  refined  petroleum 


and  a  considerable  part  of  cement  and 
iron  and  steel  shipping,  however,  is  the 
direct  result  of  motor  car  manufacture 
and  use. 

New  box  cars  with  extra  wide  door 
openings,  known  as  automobile  cars,  to 
the  number  of  18,000,  have  been  in- 
cluded in  railway  equipment  orders 
during  the  past  year,  which  will  bring 
the  total  of  such  cars  in  service  un  to 
111,000. 

Concrete  Mixers  Shipped  Abroad 

During  November,  1922,  figures  from 
the  U.  S.  Department  of  Commerce  show 
•that  22  concrete  mixers  valued  at  $15,- 
531  were  shipped  for  export  trade. 
England  was  the  biggest  consumer,  with 
5  mixers  costing  $2,949. 

During  the  same  month  56  conveyors 
costing  $43,767  werei  shipped  abroad. 
Construction  equipment  not  specifically 
classified  totaled,  during  November, 
314,278  lb.,  valued  at  $59,368. 


Associated  Equipment  Distrib- 
utors Hold  Annual  Meeting 

In  addition  to  a  representative  at- 
tendance of  member  companies,  82  man- 
ufacturers of  construction  equipment 
and  materials,  in  addition  to  a  number 
of  well-known  contractors,  attended  the 
annual  meeting  of  the  Associated  Equip- 
ment Distributors  held  in  Milwaukee, 
Jan.  12-13.  The  program  for  the  first 
day  covered  a  discussion  of  the  rela- 
tions between  contractors  and  equip- 
ment distributors.  Among  the  speakers 
were  F.  J.  Herlichy,  White  Construc- 
tion Co.,  Chicago;  C.  G.  Milburn,  Sie- 
bert-Milburn  Co.,  Columbus;  H.  E. 
Smith,  president,  T.  L.  Smith  Co.,  Mil- 
waukee; George  J.  Kirkgasser,  Chicago. 
A  discussion  of  service  and  replace- 
ment of  defective  parts  was  opened  by 
E.  D.  Townsend,  president  of  the  asso- 
ciation. 

The  meeting  on  the  second  day  was 
closed  to  members  of  the  association 
and  covered  discussion  of  rental  con- 
tracts, restriction  of  sales  contracts,  and 
salesmen's  salaries.  Among  the  speak- 
ers were  A.  C.  Aslesen,  Minneapolis 
Equipment  Co.,  Minneapolis;  Morton  R. 
Hunter,  Hunter  Machinery  Co.,  Milwau- 
kee; and  George  B.  Curd,  George  B. 
Curd   Equipment  Co.,  Cincinnati. 

William  F.  Tubesing,  president  of  the 
Builders  &  Traders  Exchange  of  Mil- 
waukee and  also  head  of  the  contracting 
company  bearing  his  name,  urged  manu- 
facturers not  to  deluge  contractors  with 
circular  mail  matter  regarding  their 
equipment,  but  rather  to  present  the 
merits  of  their  machinery  through  the 
medium  of  traine<l  representatives.  He 
urged  uniformity  in  catalog  sizes, 
stanilardization  of  repair  parts  and  the 
publication  of  accurate  repair  parts 
booklets  from  which  a  contractor  may 
order  correct  ly.  Mr.  Tubesing  made  the 
point  that  standard  parts  should  be 
listed  as  .such,  with  the  result  that  nuts, 
bolts,  piston  rings  and  similar  items 
could  he  purchased  locally  with  a  con- 
siderable saving  in  time. 


More  Suggestions 

For  Better  Equipment  and 
Repair  Parts  Service 

TN  the  Dec.  14  issue  was  begun  a 
-■-  discussion  of  "Better  Equipment 
Maintenance  and  Repair  Parts  Serv- 
ice." Its  object  is  to  show  how  some 
of  the  misunderstandings  between 
maker  and  user  of  construction  ma- 
chinery can  be  avoided.  This  week's 
contribution  is  a  lecital  of  expe- 
riences by  manufacturers  of  hoists 
and  of  crushers. 

? 

From  the  Lidgerwood  Manufacturing 
Co..  New  York 

WE  believe  regular  plant  inspec- 
tion on  the  job  would  be  of  con- 
siderable benefit  to  the  user.  In  ad- 
dition, we  find  that  several  of  our  con- 
tracting friends  are  following  a  plan 
which  saves  them  much  trouble.  Upon 
the  completion  of  a  job  the  engine  is 
sent  to  their  yard  or  storehouse,  is 
thoroughly  inspected  and  cleaned  up, 
defective  parts  replaced  or  repaired, 
and  the  engine  put  in  condition  so  that 
it  will  be  ready  to  go  out  on  another 
job. 

To  the  matter  of  supplying  repair 
parts  this  company  has  given  consider- 
able study.  Each  hoist,  as  built,  is 
given  a  shop  number.  We  do  not  ex- 
perience any  difticulty  in  connection 
with  repair  parts  provided  the  cus- 
tomer gives  with  his  order  the  follow- 
ing information:  (1)  Shop  number  of 
the  hoist;  (2)  name  of  the  part;  (3) 
whether  the  part  is  for  right  or  left- 
hand  -side  of  hoist,  or  for  the  front  or 
rear.  If  this  information  is  omitted 
from  the  order  we,  of  course,  cannot  be 
certain  that  the  order  will  be  correctly 
filled.  We  publish  a  duplicate  part  list 
which  explains  this  matter  fully  to  the 
customer. 


From  a  Maimer  of  Rock  Crushers 
and  Gravel  Handling  Plants 

TWO  points  about  the  maintenance 
of  rock  crushers  may  be  of  value: 
(1.)  Most  contractors,  including 
quarry  and  gravel-pit  operators,  do  not 
provide  an  adequate  stock  of  repairs 
for  their  rock-crushing  equipment.  In 
the  mining  field  the  average  crusher 
operator  is  very  careful  to  stock  a  dupli- 
cate of  every  part  in  the  crusher  which 
is  likely  to  require  replacement  on  short 
notice.  In  the  contracting  field,  how- 
ever, the  opposite  policy  prevails.  Even 
the  less  expensive,  but  sometimes  very 
important,  parts  are  not  ordered  until 
ui gently  needed;  and  f)ccasionally  a 
plant  may  be  shut  down  for  several 
days,  waiting  for  a  small  part  that 
should  have  been  ordeied  months  before. 
For  instance,  last  summer  a  road  con- 
tractor in  North  Carolina  neglected  to 
carry  spares  for  two  vital  but  not  ex- 
pensive bearings  in  his  crusher.  These 
tiearings  were  accidentally  burned  out 
during  the  railroad  strike.  Duplicates 
were  ordered  by  express  and  were 
shipped,  promptly  by' the  factory.  Thi- 
express  company,  however,  was 
swamped  with  heavy  shipments  at  that 
time  and  the  goods  took  a  long  time  in 
transit.    The  job  was  held  up  10  days. 
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(2.)  Ninety  per  cent  of  all  crushei- 
trouble  is  caused  by  attempting  to  force 
the  machine  to  make  too  great  a  ratio 
of  reduction.  In  his  excellent  work  on 
"Ore  Dressing-,"  Prof.  Richards  recom- 
mends a  maximum  ratio  of  reduction 
of  5  to  1.  That  is,  if  the  crusher  has  a 
receiving  opening  of  10  in.  Prof.  Rich- 
ards recommends  that  the  discharge 
opening  should  not  be  less  than  2  inches. 

We  have  frequently  found  it  possible 
to  operate  successfully  on  soft  rock,  like 
limestone,  with  a  reduction  ratio  of  6 
to  1.  That  seems  to  be  the  limit  of  safe 
reduction.    Nevertheless,  we  continually 


find  cases  where  contractors  are  forcing 
a  crusher  to  do  double  service,  making 
a  reduction  of  8  or  9  to  1.  This  prac- 
tice increases  the  pressure  on  the  bear- 
ings and  augments  the  load  on  every 
part  of  the  machine  to  such  an  extent 
that  wreckage  is  almost  certain  if  the 
practice  is  continued  for  any  length  of 
time.  The  results  are  the  same  no  mat- 
ter what  type  of  machine  is  used.  In 
many  cases  the  user  has  been  warned 
against  attempting  too  great  a  reduc- 
tion ratio,  but  simply  ignores  these 
warnings. 

To  Be  Continued 


Review  of  Construction  Equipment  and 
Materials  During  1922    Part  IV 

DEVELOPMENTS  in  construction  equipment  and  materials 
during  1922,  as  noted  in  "Engineering  News-Record's"  review 
beginning  in  the  Jan.  4  issue,  took  the  form  of  improvements  in 
details  rather  than  in  new  types  of  machines.  Previous  install- 
ments of  the  review  included  power  shovels,  concrete  chuting  equip- 
ment, industrial  locomotives,  elevating  loaders,  rock  crushers,  road 
graders,  mixers,  and  concrete  road  building  plant,  buckets,  cranes, 
hoists,  gasoline  engines,  air  compressors  and  pneumatic  tools.  With 
this  week's  installment  the  review  is  concluded: 


Material  Haulage  Equipment 

IMPROVEMENTS  in  equipment 
for  transporting  material  consist 
mainly  of  details — nothing  new  has 
been  added  to  the  standard  types  of 
dump-car,  batch-box  car,  dump- 
wagon,  trailer,  tractor,  and  truck. 
Greater  ease  of  operation  is  being 
secured  through  a  more  general  use 
of  roller  bearings  and  industrial 
tracks  of  less  sharp  curvature  than 
were  formerly  common.  More  batch 
boxes  are  being  made  of  steel.  Trac- 
tors witnessed  a  wider  use  in  the 
construction  field  during  the  year, 
particularly  in  road  grading.  On 
motor  trucks  the  introduction  of  a 
two-range  transmission  makes  pos- 
sible the  utilization  of  maximum 
power  only  when  needed.  Trucks 
with  short  wheel  bases  and  special 
bodies  were  developed  for  road-build- 
ing work  and  in  the  trailer  field  de- 
vices were  introduced  to  facilitate 
haulage  in  trains. 

■  On    its    60-hp.   unit 

C  L.  Best  the     Best     company 

Tractor  Co.  h  a  s     changed     the 

final   drive   from   an 

internal  gear  to  a  heat-treated  cut 
nickel  steel  spur  gear,  thoroughly  in- 
closed and  running  in  a  bath  of  oil. 
Steering  controls  have  been  improved 
for  easier  operation.  On  the  80-hp. 
unit  an  improved  form  of  sprocket 
tooth  has  been  adopted  which  is  less 
liable  to  clog  in  operating  in  snow  or 
soft  loose  soil. 


the  second  for  increased  pulling  power, 
at  lower  speeds,  on  poor  roads  or  with 
heavy  loads.  With  this  transmission 
power  is  conserved  by  applying  the 
maximum  effort  of  the  engine  only 
when  needed. 


Separate     cement 
JLakeWOod  compartments     are 

Eneineerine  Co.  being     provided      in 

Lakewood       batch 

boxes  and  an  increasing  use  of  steel 
for  this  type  of  equipment  is  noted.  To 
assist  in  discharging  cement  diagonal 
chains  in  cement  compartments  have 
been  introduced.  On  batch-box  cars 
roller  bearings  are  employed  to  reduce 
wear  and  improve  traction.  On  indus- 
trial track  the  advantages  of  pressed 
steel  ties  riveted  to  the  rail  are  em- 
phasized and  easier  curves — 60-ft, 
radius,  instead  of  30  ft. — are  being 
employed  to  minimize  derailments. 


While  the  design 
Stroud  &  Co.    of   the   "Little   Red" 

dump      wagon      has 

■ remained  unchanged, 

the  company  has  brought  out  three  new 
models  of  larger  wagons,  the  capacities 
being  from  2  to  10  cu.yd. 


The  outstandino 
General  feature  added  to 
Motors  Truck  Co.  G  M  C  trucks,  es- 
pecially  for  con- 
tractors' use,  during  1922  was  the  two- 
range  transmission.  The  first  range  is 
for  rapid  movement  on  good  roads,  and 


A  SHORT  wheel-base. 
Republic  110  in.,  is  a  feature 

Truck  Sales  Corp.        of      the      Republic 

road-building    truck, 

whieli  may  be  equipped  with  1-  and 
2-cu.yd.  batch  bodies.  The  weight  is 
evenly  distributed,  approximately  40 
per  cent  of  it  being  carried  on  the  front 
axles.  The  truck  can  turn  in  a  radius 
of  15i  ft.  Pneumatic  tires  are  em- 
ployed. Three  types  of  body  design  are 
furnished. 


To  adapt  its  bottom- 
dump  wagons  for 
operation  in  trains 
the    Watson    corpor- 


Watson 

Products  Coro. 


a  train  than  when  they  are  hauled 
singly  by  a  team  of  horses.  With  the 
train-hitch  wagons  are"  coupled  simply 
by  slipping  a  link  over  a  hook.  The 
units  may  readily  be  changed  from 
train  wagons  to  horse-drawn  wagons. 


For  railway  main- 
Wejtern  tenance  of   way  the 

Wheeled  Scraoer  Co.     Western     air  -  dump 

car  is  fitted  with  an 

apron  designed  to  throw  material  be- 
yond the  ends  of  the  ties  in  a  railway 
track  when  discharging. 

This  extension  floor  or  apron  can  be 
attached  to  any  Western  dump  car. 
When  the  car  is  dumped,  the  apron, 
which  ordinarily  hangs  in  an  upright 
position,  moves  out  automatically  ex- 
tending the  floor  28  in. 

On  the  company's  batch-box  car 
changes  in  design  provide  for  increased 
strength  and  size  of  axles  and  bearings 
and  the  use  of  a  center  sill. 

Cableway  Excavators 
and  Loaders 

EXCEPT  for  improvements  in 
details  designed  to  increase 
speed  and  capacity,  cableway  exca- 
vators and  loaders  underwent  no  im- 
portant changes  during  the  year. 
For  small  scale  operations  a  new 
type  of  portable  drag  scraper  outfit 
was  introduced. 

For  storing  coal 
and  handling  sand, 
gravel  and  crushed 
stone  a  "power  hoe" 
or  drag  scraper  was  announced. 


Link-Belt 
Co. 


Q  A  portable  drag 
jauerman  scraper  outfit  was 
Bros.  introduced  for 
^ small  -  scale  opera- 
tions in  utilizing  local  sand  and 
gravel  deposits.  The  power  equipment 
is  a  double-drum  hoist  furnished  with 
gasoline  engine  dii'ect-connected  or  ar- 
ranged for  belt  drive  from  a  tractor. 

On  its  larger  dragline  cableway  ex- 
cavators Sauerman  Bros,  have  in- 
creased the  size  of  the  power  units  to 
handle  larger  yardages  of  material 
than   formerly. 


X  /  C  •*!.  ^^  ^''^  excavator 
I  .  L.  omirn  and  loader  the 
Qo.  Smith  company  this 

'- year       installed      a 

four-cylinder  Wisconsin  gaisoline  en- 
gine, providing  about  40  per  cent  addi- 
tional power  over  previous  equipment. 
These  excavator  and  loader  units  are 
designed  for  general  dragline  work, 
digging  basements  and  loading  di- 
rectly into  wagons  or  trucks  on  the 
surface. 

Wood  Block 

IMPROVEMENTS  in  creosoted 
wood  '  paving  block  included  a 
countersunk  lug  feature  and  built-up 
sections  of  wood  block  for  installa- 
tion at  points  of  intersection  between 
railroads,  car  lines  and  streets. 


ation   has    developed    a   train   hitch   so 

constructed  that  all  the  pull  comes  on     bright  Co 

a  heavy  chain  passing  under  the   line 

oi  wagons.     There  is  claimed  to  be  no 

more  strain  on  each  wagon  operating  in 


■         .  The     J  e  n  n  i  s  0  n  - 

Jenntson-  Wright    Co.    added 

to  its  line  of  Kreo- 


-  lite  lug  wood  block 
by  introducing  a  countersunk  lug  with 
grooves  on   either  side.      The  counter- 
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sunk  feature  enables  the  lugs  to  remain 
of  standard  dimensions  for  any  separa- 
tion desired  while  the  grooves  and  open 
joints  between  the  blocks  permit  the 
penetration  of  a  bituminous  filler  to  the 
full  depth.  Wh9n  compression  occurs 
the  grooves  serve  as  reservoirs  for  col- 
lecting surplus  fi'ler. 

A  new  type  of  wood  bock  paving  for 
railway  crossintrs  is  mrde  up  in  sec- 
tional mats;  it  an  be  quickly  removed, 
without  injuring  the  material,  when 
the  track  ncecs  >?pair.  This  type  of 
paving  is  bui't  i:p  within  a  framework 
and  floor  made  to  fit  the  area  between 
tracks  at  a  crossing.  Creosoted  wood 
blocks  are  nailed  to  the  floor  of  this 
framework. 

Steel  Reinforcement  and 
Building  Products 

IN  the  field  of  concrete  building 
construction  several  additions  to 
previous  types  of  steel  reinforcement 
were  made  during  the  year.  Among 
them  was  an  I-beam  in  heights  of 
from  4  to  8  in.,  with  the  top  flange 
sheared  to  form  rigidly  connected 
diagonals  extending  into  the  con- 
crete above,  thus  producing  a  unit 
of  reinforced-concrete  beam  and 
slab.  A  development  in  the  steel 
joist  line  was  the  introduction  of  the 
plate  girder  type  of  joist  made  from 
Strip  steel  in  a  variety  of  sizes,  gages, 
and  sections.  Several  types  of  self- 
furring  metal  lath  or  fabric  rein- 
forcement were  developed. 

■ For  stucco  work  a 

Nationol  combined    reinforce- 

ment  and   base  con- 
sisting    of     galvan- 


Stfl  Fabric  Co. 


ized  steel  fabric  to  which  is  fastened 
a  backing  of  waterproof  paper  was  one 
of  the  year's  products.  The  paper 
backing  Is  attached  to  the.  fabric  by 
crimps,  which  also  serve  as  a  self- 
furring  feature  holding  the  material 
at  a  uniform  distance  from  the  back- 
ground. The  paper  backing,  it  is 
claimed,  reduces  waste  from  droppings 
and  with  it  no  forms  are  called  for. 

For    the    reinforce- 

TntSCOn  ment  of  concrete 
StttlCo.  structural  work  the 
'■ Fruscon — I  construc- 
tion was  introduced  to  combine  the 
steel  economy  of  reinforced  concrete 
and  the  saving  of  form-work  in  struc- 
tural steel.  This  reinforcement  con- 
sists of  a  series  of  I-beams  manufac- 
tured in  a  variety  of  sizes  from  4  to  8 
in.  high,  with  top  flange  sheared  to  form 
rigidly  connected  diagonals  extending 
into  the  concrete  above.  The  Trus- 
con — I's  are  thus  integral  with  the  con- 
crete, making  a  unit  of  reinforced- 
concrete  beam  and  slab.  A  system  of 
removabV  steel  forms,  suspended  from 
the  I's,  is  provided.  Steel  Floretyles 
are  ordinarily  used  with  this  type  of 
construction. 

New  .steel  joist  sections  of  the  plate 
girder  type  were  ann)uncr>d  during  the 
year  in  a  variety  of  sizes  and  gages; 
prongs  in  the  flanges  for  attaching 
Hy-Rib  are   furnished    where   required. 

In  the  company's  sectional  steel  build- 
ings an  alternative  for  standard  panels 
is  offered  in  the  form  of  steel  windows 
extending   continuously   and   supported 


by  curtain  walls  of  any  material.  A 
stsel  basement  -window  for  houses  and 
apsrtment  buildings  was  introduced 
and  an  additional  new  product  was  a 
self-furring  lath  with  dome-like  projec- 
tions formed  every  4  feet. 

Pipe 

CAST-IRON  pipe  is  now  being 
manufactured  in  the  United 
States  by  the  centrifugal  process,  in 
which  a  rapidly  revolving  mold  is 
used.  Another  development  which 
has  made  progress  during  the  year  is 
the  production  of  large  diameter 
steel  pipe — from  20  in.  to  8  ft. — by 
the  hamirier-weld  method,  elimi- 
nai  ing  all  rivets  and  projecting  ribs. 

\ The    hammer-weld 

National  process      was      per- 

Tube  Co.  fected    for    the   pro- 

duction  of  pipe  from 

20  in.  to  8  ft.  in  diameter.  By  this 
method  steel  plates  are  bent  into  tubu- 
lar form  and  the  overlapping  edges 
are  welded,  after  they  have  been 
heated,  by  hammer  forging  on  an  anvil 
block.  The  addition  of  the  larger  sizes 
of  pipe  made  possible  by  this  process 
enables  the  National  Tube  Co.  to  meet 
practicaTy  all  wrought  tubular  require- 
ments with  a  range  from   i  to  96  in. 

Incrbiased  strength 
U.S.  Castlron  and  lighter  weight 
Pipe  &  Foundry  Co.     of    pipe    have    been 

made     possible 

through  the  introduction  of  the  de 
Lavaud  centrifugal  process  of  casting 
undertaken  by  the  U.  S.  Cast  Iron  Pipe 
&  Foundry  Co.  In  this  process  molten 
metal  is  poured  into  a  horizontal 
cylindrical  mold  which  is  rapidly 
rotated  by  an  impulse  wheel.  The 
mold  is  water  cooled.  Tests  show  that 
the  tensile  strength  of  the  centrifugally 
cast  metal  is  37,000  lb.  per  square  inch 
as  against  16,000  lb.  per  square  inch 
for  sand-molded  metal. 

f  ] 


Business  Notes 

I  3 

Mackintosh  Engineering  Co.,  Cleve- 
land, Ohio,  has  been  appointed  agent 
for  the  Brownhoist  small  cranes, 
buckets  and  storage  bins.  The  terri- 
tory will  rover  all  of  Ohio,  with  the 
exception  of  Hamilton  County.  The 
line  of  equipment  will  include  steam, 
gas  engine,  and  electric  cranes  mounted 
on  creeper  trucks,  road  wheels,  or  four 
or  eight-wheel  railroad  trucks. 

American  CoNntETE  Pipe  Associa- 
tion announies  the  appointment  as 
assistant  secretary  of  J.  A.  Dunn,  for- 
merly field  engineer  for  the  Portland 
Cement  Association. 

T.  H.  Neeoham  has  been  appointed 
manager  of  the  Houston,  Tex.,  oflfice  of 
the  Uvalde  Rock  Asphalt  Co.,  !)()6  (;og- 
gan  Building. 

The  Texas  Amiesite  Co.  has  opened 
offices  in  Ft.  Worth  at  1909  F  &  M 
Building. 

•Soithern  Pine  Ahsociation  will 
hold  its  eighth  annual  meeting  at  the 
Hotel  Grunewald  in  New  Orleans.  La., 
March  20  and  2J.  During  the  same 
week  and  in  the  same  city  the  National 
Lumber  Maniieactiirer's  AssociAnoN 
will  hold  its  annual  meeting. 


Equipment  andMdteridls 

1  .] 

New  Model  Crawler  Tractor 
Has  Six-Cylinder  Engine 

A  six-cylinder,  60-hp.  gasoline  en- 
gine, instead  of  the  four-cylinder  unit 
previously  used,  is  one  of  the  features 
of  the  new  model  tractor  just  an- 
nounced by  Monarch  Tractors  Inc., 
Watertown,  Wis.  For  all-year  round 
work  the  tractor  is  equipped  with  an 
inclosed  cab  and  mounted  on  three 
heavy  silico-manganese  springs  which 
form  a  flexible  three-point  support.  'The 


general  features  of  the  design  of  the 
new  unit  are  shown  in  the  accompany- 
ing photograph. 

Pistons,  connecting  rods,  bearings, 
valves  and  springs  on  the  new  six-cyl- 
inder machine  are  interchangeable 
with  those  on  the  four-cylinder  engine 
heretofore  used.  The  tractor  is  equipped 
with  three-speed  transmission  and  an 
electric  starter.  A  built-up  frame  of 
angle  iron  carries  the  crawlers,  which 
are  of  manganese  steel.  The  Monarch 
principle  of  mounting  the  drawbar  on 
the  crawlers  only  is  continued  in  the 
new  model,  .k  coil  spring  is  introduced 
to  prevent  excessive  shock  in  starting. 

V —  -^^ 

Publications  from  the 
Construction  Industry 

Feed-Water  Heaters— H.  S.  B.  W.— 
Cochrane  Corp.,  Philadelphia,  in  a  new 
60-p.  illustrated  booklet,  discusses  feed- 
water  heaters  in  their  relation  to  steam 
plant  efficiency.  The  text  is  not  pri- 
marily descriptive  of  apparatus,  but 
rather  a  presentation  of  the  theory  and 
practice  of  boiler  feed  water  heating. 
Various  forms  of  apparatus  and  their 
uses  are  presented,  including  vacuum 
dcaerating  heaters,  back-pressure  heat- 
ers, heaters  in  conjunction  with  make-up 
water  evaporators,  feed-water  heating 
by  stages,  diff'erent  methods  of  control 
for  securing  continuous  heat  balance, 
heaters  in  connection  with  exhaust 
steam  heating  systems,  heaters  in  con- 
junction with  hot  water  heating  and 
service  systems,  includinK'healers  oper- 
ated at  temperatures  below  212  deg.  F.. 
combined  heaters  and  softeners  and 
combined  heaters  anri  feed  water  me- 
ters. The  feed  water  temperature  best 
for  plant  efficiency  is  not  a  sharply 
defined  (juantity,  as  it  is  found  that  the 
temperature  can  var.v  through  quite  a 
wide  range  without  seriously  affecting 
overall  economy. 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


January  Contracts  Higher 
by  16  per  Cent 

Industrial    Works    and    Bridges    Show 

Heaviest  Increases — Big  Gain 

in  Water-Works 

Contracts  awarded  during  January 
on  important  engineering  projects  in 
the  United  States  and  Canada  reached 
a  total  value  of  $142,599,000  as  against 
$123,143,000  for  December.  This  rep- 
resents a  gain  in  value  of  16  per  cent 
and  in  volume  6  per  cent.  The  increase 
over  a  year  ago  is  75  per  cent  in  value 
and  30  per  cent  in  volume. 


against  $37,648,000  in  the  Middle  At- 
lantic states,  making  the  fifth  time  dur- 
ing the  last  thirteen  months  that  this 
group  has  surpassed  the  usual  high  rec- 
ord of  the  Middle  Atlantic  states.  An 
increase  of  25  per  cent  is  reported  in 
Canadian  lettings  for  the  first  month 
of  the  new  year. 

The  actual  number  of  contracts 
awarded  last  month  in  relation  to 
money  values  is  shown  in  the  following 
comparison  with  December: 

\Vater-Works — The  gain  in  January 
was  in  the  average  value  per  contract: 
26  jobs  averaged  $192,000,  against  28 
projects,  averaging  $71,000. 


against  144,  with  an  average  value  of 
$486,000  in  December. 

Federal  Government  Work — January 
contracts  increased  in  both  number  and 
value:  24  jobs  averaged  $250,000,  com- 
pared with  22  averaging  $104,000. 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
either  asked  or  will  soon  be  called  for 
in  Construction  News,  pp.  55  to  68,  are 
the  following: 

An  office  building  at  Montreal,  Que., 
for  Montreal  Insurance  Exchange. 
$3,000,000. 


Engineering  News-Record 

Construction  Cost 

Index  Number 

February,  1923  197.40 

January,  1923  191.70 

February,  1922 168.72 

Peak,  June,  1920 273.80 

1913  100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  advanced  5.7  points  since  last  month,  due  to 
higher  steel  and  lumber  prices,  and  stififening  in  labor 
rates.  Steel  rose  to  $2.10,  from  $2.00  per  100  lb.,  Pitts- 
burgh mill.  The  average  rate  for  common  labor  is  now 
48c.  Thus,  general  construction  cost  is  17  per  cent 
higher  than  one  year  ago  and  28  per  cent  under  the 
peak;  it  is  97.4  per  cent  above  the  1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

January,  1923  (4  issues  of  E.  N.-R. ) 126 

December,  1922  U  issues  of  E.  N.-R.) Ill 

January,  1922  (4  issues  of  E.  N.-R.) 91 

1913  100 

Yearly 

1922  (entire  year)  1?0 

1921  (entire  year)  88 

1920  (entire  year)  91 

1913  100 

Engineering  News-Record's  Construction  Volume  Index 
Number  is  126  for  the  month  of  January,  and  130 
for  the  whole  of  1922,  as  against  100  for  1913.  This 
means  that  the  actual  volume  of  construction  in  1922 
(not  the  mere  money -value  of  the  contracts  let  that 
year)  is  30  per  cent  above  the  volume  of  construction 
for  1913.  Our  monthly  volume  number,  126  for  Janu- 
ary, 1923,  is  really  the  increment  of  construction,  and 
indicates  the  rate  at  which  contracts  are  being  let  as 
compared  with  1913  awards. 


Minimum  costs  observed  in  Construc- 
tion News  on  each  class  of  construction 
are  as  follows:  Water-works,  $15,000; 
other  public  works,  $25,000;  industrial 
construction,  $40,000  and  commercial 
buildings,  $150,000. 

Industrial  works  gained  about  32  per 
cent  in  January,  while  the  value  of 
bridge  contracts  was  six  times  as  great 
as  the  December  lettings. 

Two  sections  of  the  country  did  not 


Bridges  —  This  classification  gained 
in  both  value  and  number  of  contracts: 
31  jobs  averaged  $225,000,  compared 
with  19  averaging  $52,000  per  contract. 

Streets  and  Roads  —  Gains  both, in 
number  and  total  value  of  contracts 
were  realized  during  January :  131  jobs 
with  an  average  value  of  $168,000,  as 
against  98  averaging  $183,000. 

Industrial  Works  —  Fewer  contracts 
were  awarded  in  January  but  with  a 


An  apartment  at  Philadelphia,  Pa., 
for  Lincoln  Drive  Apartment  Co. 
$2,000,000. 

A  pier  at  Philadelphia,  Pa.,  for 
Phila.  &  Reading  R.R.     $1,500,000. 

A  sewer  project  at  Denver,  Col.,  for 
the  city.     $2,000,000. 

A  hotel  at  Paterson,  N.  J.,  for 
Alexander  Hamilton  Hotel.    $1,000,000. 

A  temple  at  Ft.  Wayne,  Ind.,  for 
Masonic  Bldg.  Co.,  $1,000,000. 


VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  AND  CANA  D  A  DURING  JANUARY,    1 923 


Water-works     , 

Sewers 

Bridges 

Excavation,  drainage  and  irrigati* 

Streets  and  roads 

Industrial  works 

Buildings 

Federal  Government 
Miscellaneous 


New 
England 


Middle 

Atlantic 

$1,094,000 

60.000 

1,023,000 

200,000 

2.814.000 

3,371,000 

26.498.000 

2.028,000 

560.000 


Southern 

313,000 

96,000 

1,090,000 

■3,085,006 
1,395,000 
2.501,000 
1,305,000 
361,000 


Middle 

West 

$151,000 

1,717,000 

597,000 

25,000 

3,023,000 

12,751,000 

20,226,000 

982.000 

2,857,000 


West  of 

Mississippi 

$3,068,000 

501,000 

2,545,000 

45,000 

9,923,000 

3,731,000 

4,419,000 

I, '159, 066 


Western 

$36,000 

571,000 

150,000 

278,000 

2,846,000 

485,000 

5,294,000 

1,195.000 

512,000 


Canada 

$58,000 

377,000 

1.400.000 


Total 
$4,720,000 
3.322,000 
6.900.000 
548.000 
21,691,000 
24,808.000 
66.805,000 
5.510.000 
8.295.000 


$10,797,000         $37,648,000         $10,146,000         $42,329,000         $25,391,000         $11,367,000  $4,921,000       $142,599,000 


show  construction  gains:  the  Southern 
and  the  New  England  States.  In  New 
England,  figures  were  about  the  same 
as  for  the  preceding  month,  while  the 


higher  average  value:  98  averaging 
$255,000,  as  compared  with  116  aver- 
aging $163,000. 

B^dldings  —  While  the  value  of  con- 


A  school  for  the  Board  of  Education 
at  Oakland,  Calif.    $100,000. 


Bank    Debits    for    the    week    ending 
South  declined  considerably.  The  heavi-  >  tracts  fell"  off  $3,000,000  in  January,  the     Jan.  24  totaled  $9,237,000,000,  or  more 
est  lettings  of  the  month  were  in   the     total  number  of   awards  was   greater:      than    a    billion    under    the    preceding 
Middle  West,  valued  at  $42,329,000  as     162    buildings    averaging    $413,000    as     month. 
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Construction  in  1922  and 
Outlook  for  1923 

The  construction  of  public  works  and 
of  buildings  established  in  1922  a  new 
record  for  volume.  In  large  works  and 
fireproof  building  construction,  statis- 
tics show  that  the  volume  in  1922  was 
47  per  cent  greater  than  in  1921.  Build- 
ing permits  alone,  in  166  cities,  ac- 
cording to  the  Federal  Reserve  banks, 
showed  an  increase  of  57  per  cent  for 


the  first  nine  months  of  this  year  as 
against  the  first  nine  months  of  1921. 
As  to  all  building  and  construction 
work,  the  increase  will  easily  amount  to 
33  per  cent  above  1921.  The  total  ex- 
penditure involved  is  estimated  at  not 
less  than  four  and  a  half  billion  dol- 
lars; of  this  figure  three  billions  is  ac- 
counted for  by  actual  tabulated  figures. 
The  largest  part  of  the  general  in- 
crease in  construction  has  been  in  the 
building  line,  as  the  figures  quoted 
above    indicate.      Extensive    road    con- 


struction, greater  activity  in  the  build- 
ing of  industrial  plants  and  a  small  in- 
crease in  the  amount  of  railroad  work 
have  all  contributed  to  the  making  of 
the  record. 

The  outlook  for  1923  is  distinctly  en- 
couraging. The  volume  of  highway 
work  will  probably  not  be  less,  though 
in  many  quarters  tax  payers  are  looking 
askance  at  increasing  tax  rates.  There 
will  probably  be  somewhat  more  rail- 
road work;  while,  with  increasing  pros- 
perity, more  activity  can  be  looked  for 


Labor  Rates  and  Conditions  Throughout  the  Country 


Well  sustained  business  activities  and 
an  extensive  general  recovery  in  nearly 
all  industries,  have  marked  the  first 
month  of  the  new  year.  Despite  a 
slight  improvement  in  transportation 
facilities,  particularly  in  the  shipment 
of  building  materials,  dealers  are  urged 
to  prepare  for  a  possible  car  shortage 
during  the  first  half  of  1923. 

Factors  pointing  toward  expanding 
industry  are  as  follows:  (1)  Value  of 
contracts  let  last  month  was  16  per  cent 
greater  than  in  December;  (2)  heavier 
sales  of  fabricated  steel;  (3)  increa.sing 
coal  output  and  prompter  handling;  and 
(4)   record  retail  sales. 

The  adverse  factors  are  the  car  short- 
age, scarcity  of  labor  (particularly  in 
the  steel  mills),  and  the  disturbed 
foreign  situation. 

Conditions  in  the  building  industry, 
relative  to  wage  schedules  and  an  ade- 
quate labor  supply,  are  visibly  improv- 
ing throughout  the  entire  country. 

The  common  labor  rate  for  the  na- 
tion, as  applied  to  pick  and  shovel  men 
in  construction  operations,  is  placed  at 
48c.  per  hr.  as  against  47c.  for  the  pre- 
ceding two  months,  according  to  Ent)i- 
iieering  News-Record's  figures.  Local 
industrial   conditions  are   as   follows: 

Atlanta — Open  winter  favors  build- 
ing. Wages  tending  upward.  Brick- 
layers demand  $1.12.^  per  hr.  from 
April  12. 

Baltimore  —  Carpenters'     strike    on. 


Scarcity  of  hodcarriers.  Normal  supply 
in  other  trades.  Hodcarriers  receive 
87ic.  as  against  60@75c.  per  hr.  The 
minimum  rate  in  the  accompanying 
table  is  that  paid  non-union  mechanics; 
the  higher  figure  represents  the  union 
wage. 

Boston — Labor  plentiful  with  the  ex- 
ception of  hoisting  engineers.  Weather 
conditions  tieing  up  construction  opera- 
tions. 

Cincinnati — All  classes  of  building 
trades  mechanics  plentiful. 

Dallas- — Ample  supply  of  common 
laborers.     Small  surplus  of  skilled  men. 

Denver — No  unemployment.  Some 
workmen  paid  slightly  above  the  union 
scale. 

Detroit — Very  little  unemployment. 
Conditions  normal  in  all  trades. 

Kansas  City  —  More  carpenters 
needed;  plenty  in  other  skilled  trades. 
Possibilities  of  hodcarrier  shortage  in 
spring.  Demand  for  first  class  common 
laborers. 

Montreal — Scarcity  of  plasterers.  No 
shortage  of  other  skilled  trades. 

New  Orleans — Lumber  mills  no  longer 
handicapped  by  car  shortage.  Labor 
plentiful. 

New  York — Agreements  reached  be- 
tween employers  and  most  of  the 
skilled  building  trades  for  the  coming 
season.  The  1922  wage  schedule  will 
continue  in  effect,  with  the  exception  of 

(Higher  rates  indicated  by  -|-,  decreases  by — ) 


marble  workers,  who  demand  an  in- 
crease of  $1  per  day  over  last  year's 
rate.  Clauses  removing  all  I'estrictions 
on  production;  prohibiting  strikes  and 
lockouts  and  providing  for  arbitration 
of  all  disputes  between  employers  and 
unions,  are  contained  in  the  agree- 
ments. 

Philadelphia — Scarcity  of  bricklayers, 
hodcarriers  and  common  laborers.  High 
rates  being  paid  these  trades  wherever 
men  are  obtainable.  Fair  supply  of 
hoisting  engineers,  pile  drivers  and 
.structural  iron  workers. 

Pittsburgh  —  Secretary  of  Builders' 
Exchange  urges  co-operation  in  elimin- 
ating labor  and  materials  shortages. 
Builders  in  the  past,  he  says,  harmed 
the  industry  by  bidding  against  each 
other  in  an  effort  to  get  skilled  work- 
men. 

St.  Louis — Bricklayers  rate  $1.25;  but 
owing  to  shortage,  as  high  as  $1.37J  per 
hr.  frequently  paid.  Carpenters  will  de- 
mand $1.25  on  and  after  May  1,  as 
against  present  rate  of  $1.10  per  hr. 
Hoisting  engineers  plan  to  apply  for 
the  same  rate  as  carpenters  after 
Ma.v  1.  Common  laborers,  non-union, 
receive  40@50c.  per  hr.  as  compared 
with  30@45c.  last  month. 

San  Francisco — Present  wage  sched- 
ule will  remain  in  effect  for  one  year 
beginning  .Ian.  1,  1923.  Plenty  of  em- 
ployment for  all  trades. 


Brick- 
Cities  layers 

Atlanta J50 .  00 

Baltimore 1 .25 

Birmingham 1 .00 

Boston 1.25 

Cincinnati 1 .25 

ChicaKO 1,10 

Oeveland 1.25 

Dallas l.il7J 

Denver 1.25 

Detroit. 1.12} 

Kansas  City 1.12  5 

Loj  Anceles I    25 

Minneapolii I   (10 

Montreal 

New  Orleani 


Car-  Hoisting 

penters  F.ngineers 

X0.70  30.70 

-t-. 80^1. 90  -f.80@1.00 

.75  .50@1.00 

1  .00  90@1 .00 


New  York. 

Pittsburgh. 
St    l.ouis    . 


1.00 


1.2; 


.95 
1.00 
I  10 
1.00 
1.00 

.80 
.00(ai.25 

1.00 
.80 

.65 

.85 

I    I2i 


.95 

1.10    • 
1.10 
1.00 
1.00 

.80@.90 
1  00@1.25 

1.00 
.80 

.50 
.90 


lloH 
Carriers 
550.30 

+  .m 

.15®. 25 
.75®.  80 

.72} 


Pile 
Drivers 


—SO. 65 
' '  i  .06 


1,125 
J  .1(1 


1.25 


1   00 

1,125 


.75 

.10 

.7,5Cfit.8r, 

.  S0fdi,60 
.SO 

1.12} 
.65 

.35 
.r.5 

87} 


1.10 
.91 

.87} 
1,00 

I  .00 
I  .00 


.87} 


.X5 


San  Francisco -1-1.25  1.00  l.(M)  +.81} 

Srartic -|-1.)2}  -^    87}    4-   87}(rt  1 .00  +93J 

Philadelphia +  1.25@1.37}    .90®!  .00   .''OOi  1(10   -f.  75®  1. 00 


.50 
.80 

1.00 

1.12 

1.00 
I  00 

I  no 


Structural 

Iron 

Workers 

5W.65 

.80®  1.00 

1.00 

1.00 

.95 
1.05 
l.IO 
1.00 
1 .0.1} 

.60f<(  .80 
1.00 

1.00 
.80 

.60®. '.5 
1.00 

1.12} 

1.00 
1.12} 


Common 

Labor 

)?0.30®.35 

.to®  .45 

.20®.  2  5 

.50®  .60 

35(0).  40 

.72J 

.75 

.30®.  50 

.35®. SO 

.50 
.30®.  50 

.5f.;®.62i 
.3,5®. 50 

.25@3(i 
.35®.40 

.45®. 60 

-I- .  50@60 
-t-.40®.50 


1.12)  50®.  56} 

+  .90®l.()0       .50®.60J 
f.'^t@I.IO   l-.40®.65 
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in  factory  construction.  In  municipal 
public  works,  the  volume  is  not  likely 
to  decline,  because  our  cities  have  not 
yet  caught  up  with  their  programs,  de- 
layed by  the  war.  Moreover,  the  de- 
mand for  their  tax-exempt  securities 
will  probably  still  be  active,  so  that 
the  needed  funds  can  readily  be  raised. 

The  one  adverse  factor  is  cost,  which 
has  been  rising  since  last  March  and  is 
now  about  17  per  cent  higher  than  it 
was  a  year  ago.  On  the  other  hand, 
the  average  cost  of  construction  of  all 
kinds  in  1922  was  14  per  cent  under  the 
average  cost  of  1921. 

Skilled  and  common  labor  are  still 
high,  and,  in  the  building  field  particu- 
larly, scarce.  The  average  rate  paid 
common  labor  as  reported  by  twenty 
of  the  principal  cities  is  48  cents  an 
hour  and  is  rising.  This  contrasts  with 
an  unskilled  rate  of  from  17  to  20  cents 
an  hour  before  the  war.  Union  wages, 
covering  the  skilled  trades,  are  very 
high.  The  prospective  demand  for  labor 
is  such  that  a  lowering  of  wages  is  not 
in  sight. 

Materials  prices,  too,  will  probably 
not  decline,  for  the  demand  promises  to 
keep  pace  with  supply. 

With  increasing  volume  of  construc- 
tion in  the  early  part  of  the  year  labor 
conditions  are  likely  to  tighten,  increas- 
ing the  difficulties  of  builders  and  con- 
tractors. This,  in  turn,  may  discourage 
the  letting  of  contracts  toward  the  end 
of  the  year,  and  thus  decrease  the  vol- 
ume of  work  performed  in  1923. 

All  in  all,  the  construction  industry 
is  justified  in  looking  forward  to  a  con- 
tiunation  in  the  immediate  future  of  its 
present  great  activity. 


Business  Failures  Gain  Slightly 
in  Week 

All  districts  in  the  United  States  ex- 
cept the  Pacific  section  show  increases 
in  the  number  of  failures  reported  to 
R.  G.  Dun  &  Co.,  during  the  week  of 
Jan.  27,  whereas  all  except  the  Pacific 
section  showed  decreases  for  the  pre- 
ceding week.  The  total  for  the  week 
ending  Jan.  27  is  511,  as  against  482  for 
the  week  of  Jan.  20,  and  605  a  year  ago. 

An  approximately  proportionate  in- 
crease is  evident  in  the  number  of  de- 
faults with  liabilities  of  more  than 
$5,000  in  each  instance;  in  the  week  of 
Jan.  27  they  amount  to  298,  or  58.3 
per  cent,  of  the  total,  while  in  the  pre- 
vious period  they  numbered  280,  or 
58.0  per  cent  of  the  aggregate  for  that 
week.  In  the  corresponding  week  of 
1922,  similar  insolvencies  were  368  in 
number,  or  60.8  per  cent  of  the  total. 

Failures  reported  from  the  Dominion 
of  Canada  are  fewer  than  for  the  week 
of  Jan.  20,  82  for  the  week  of  Jan.  27 
comparing  with  90  for  the  preceding 
period;  a  year  ago  the  total  was  104. 
Defaults  involving  more  than  $5,000  in 
each  case  number  41,  as  against  47  for 
the  week  previous  and  53  a  year  ago. 


Bill  to  Admit  Alien  Labor 

Before  Senate 

A  bill  to  amend  the  joint  resolution 
extending  the  operation  of  the  Immi- 
gration Act  of  May  19,  1921,  as 
amended  by  the  resolution  of  May  11, 
1922,  was  introduced  in  the  United 
States  Senate,  Jan.  9,  1923,  read  twice 
and  referred  to  the  Committee  on  Im- 
migration. 


The  proposed  amendment  contain? 
the  following  provisions: 

"That  for  the  purpose  of  determining 
the  annual  quota  of  each  nationality  of 
otherwise  admissible  aliens  due  consid- 
eration shall  be  given  to  the  emigration 
of  aliens  of  such  nationality  during  that 
year,  and  such  calculation  shall  be 
made  and  announced  at  the  end  of  each 
three  months'  period  by  the  Secretary 
of  Labor. 

"The  Secretary  of  Labor  may,  upon 
submission  to  him  of  satisfactory  evi- 
dence that  there  is  a  continuing  short- 
age of  labor  of  a  particular  type  or 
class  which,  after  reasonable  effort,  has 
not  been  found  unemployed  in  the 
United  States,  authorize  contracts  with 
and  the  admission  of  otherwise  admis- 
sible alien  labor  to  such  extent  as  will 
in  his  judgment  meet  such  established 
shortage,  notwithstanding  that  such 
aliens  so  authorized  to  be  admitted  may 
exceed  the  quotas  of  their  respective 
nationalities  now  admissible  under  this 
Act.  The  Secretary  may  prescribe  rea- 
sonable rules  and  regulations  for  the 
presentation  of  evidence  under  this  sec- 
tion."   

Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  55  to  68,  are  the  following 
projects : 

An  office  building  at  New  York  City, 
N.  Y.,  for  F.  T.  Ley  &  Co.    $6,000,000. 

An  apartment  hotel  at  St.  Louis, 
Mo.,  for  A.  M.  Cornwell.    $2,200,000. 

A  hotel  at  Los  Angeles,  Calif.,  for 
Davenport  Corporation.    $2,000,000. 

An  office  building  at  Houston,  Tex.,  for 
Houston  Cotton  Exchange.  $1,500,000. 


Monthly  Prices  of  Construction  Materials 


Pig  Iron — Higher  pig-iron  prices  due 
to  scarcity  of  iron  and  steel  scrap.  Both 
basic  and  bessemer  quoted  at  $29.27 
per  ton,  Pittsburgh,  including  freight 
charge  from  valley,  as  against  $24.25 
for  basic  and  $27.50  for  bessemer,  one 
month  ago. 

Railway  Supplies — Light  rails  up  $3 
per  ton  at  mill.  Rerolled  rails  also  $2 
per  100  lb.  higher  at  Pittsburgh.  Spikes 
and  section  angle  bars  advanced  15c. 
per  100  lb.  during  month. 

Pipe — Wrought  steel  pipe  discounts 
dropped  two  points  on  Pittsburgh  bas- 
ing card,  during  month;  wrought  iron 
pipe  also  tending  higher.  Cast-iron  pipe 
market  strong  and  very  active  in  view 
of  advancing  pig-iron  prices.  Rises  of 
$4  per  ton  reported  in  San  Francisco; 
50c.@$1.50  in  St.  Louis  and  $2  in  Chi- 
cago; stiff  advances  in  New  York. 
Sewer  pipe  down  about  4c.  per  ft.  in 
Dallas;  higher  in  Cincinnati  and  Seattle. 

Road  and  Paving  Materials — Seasonal 
dullness  in  road  oil  market.  St.  Louis, 
however,  advances  Ic.  per  gal.  on  50(2)60 
per  cent  asphalt,  following  rise  of  10c. 
per  bbl.  in  crude  oil,  Jan.  13.  Average 
drop  of  about  $2  per  ton  in  asphalt, 
f.o.b.,  Minneapolis,  Dallas  and  St.  Louis. 
Stronger  market  anticipated  in  latter 
part  of  February,  with  opening  up  of 
spring  bidding  activities.  Paving  stone 
and. wood  blocks  up  10c.  per  sq.yd.  in 
Boston;  lower  in  Kansas  City. 


Ups  and  Downs  of  the  Marl^et 

Sand,  Gravel  and  Crushed  Stone  — 

Upward  tendency  in  price  due  to  freez- 
ing weather  and  consequent  impeding 
of  shipments.  Gravel  up  15c.  per  ton 
in  Cincinnati.  Both  sand  and  gravel, 
however,  down  5c.  per  cu.yd.  in  St. 
Louis.  Crushed  stone  up  in  Boston  and 
Dallas;  down  in  Kansas  City. 

Lime — Common  lump  lime  $3@$3.25 
per  bbl.,  280-lb.  net,  f.o.b.  New  York,  as 
against  $2.75@$3.13i,  one  month  ago. 
Hydrated  lime,  both  finishing  and  com- 
mon, up  20c.  per  ton  in  St.  Louis; 
hydrated  common,  higher  in  Atlanta. 
Hydrated  down  50c.  per  ton  in  Boston; 
lump  finishing  declined  $1  and  common 
lump,  25c.  per  ton  in  St.  Louis,  since 
January  4. 

Cement — Market  reflecting  seasonal 
decline.  Price  down  4c.  per  bbl.  in 
Atlanta;  10c.  in  Boston,  Kansas  City 
and  Philadelphia  and  25c.  in  Montreal, 
since  last  month. 

Structural  Steel — Demand  for  steel 
plates  and  structural  shapes  continues 
active;  mills  well  booked  for  present 
quarter,  with  prices  firmly  placed  at 
minimum  of  $2.10  per  100  lb.,  f.o.b.  mill. 
Quotations  nearing  minimum  of  $2.10 
on  bars,  with  tendency  to  go  higher. 
Shapes  now  $3.29  as  against  $3.14  per 
100  lb.  in  New  York  warehouses.  Bars, 
$3.19  as  compared  with  $3.04,  one 
week  ago. 

Triangle  Me.sh  and  Metal  Lath — ^Ex- 


panded metal  lath  advanced  about  2 
per  cent  in  St.  Louis  and  triangle  mesh, 
20  per  cent  in  New  York,  due  to  in- 
creased costs  of  raw  materials. 

Brick  and  Hollow  Tile — Common  brick 
up  $1  per  M  in  Cincinnati  and  St.  Louis. 
Seattle,  Minneapolis  and  Dallas  report 
drop  of  $1  per  M  during  month.  Slight 
reductions  in  hollow  tile  in  Boston  and 
St.  Louis;  higher  in  Minneapolis. 

Lumber — With  shipments  5  per  cent 
and  demand  about  25  per  cent  above 
normal,  the  lumber  market  is  unusually 
firm  for  this  season  of  the  year.  The 
output,  however,  is  about  22  per  cent 
below  normal.  Douglas  fir  timbers  ad- 
vanced $3@$5  per  M  ft.  in  San  Fran- 
cisco, and  yellow  pine,  $2,  in  New  York, 
during  January.  Higher  lumber-prices 
are  reported  in  Boston,  Seattle,  New 
Orleans,  Denver,  Minneapolis,  Birming- 
ham and  Philadelphia;  declines  in  At- 
lanta, Kansas  City  and  Detroit. 

Scrap — Prices  higher  in  New  York 
and  St.  Louis;  tendency  downward  in 
Chicago. 

Explosives — Slight  advances  in  Bos- 
ton, Kansas  City  and  Dallas;  no  declines. 

Linseed  Oil  —  Flaxseed  market 
steadier.  Prices  unchanged  in  New 
York  and  Chicago,  during  month.  Up 
3c.  per  gal.  in  Atlanta  and  Minneapolis. 

White  and  Red  Lead— Both  dry  and 
in  oil  up  Jc.  per  lb.  in  month;  and  ad- 
vance of  $1  per  lb.  since  December. 
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PIG  IRON— P«r  Grow  Ton— Quotatione  compiled  by  The  Matthew  Addy  Co.: 

Feb.  1  One  Yeat  Ago 

CINCINNATI 

No.  2  Southern  (silicon  2.25  @  2.75) $27. 55  »22. 50 

Northera  Basic 29.27  22.02 

SouthernOhioNo  2(siliecn  1.75@2.2S) 29.77  23.52 

NEW  YORK,  tidewater  delivery 

Southern  No.  2  (silicon  2.25®  2.75) 33.44  28.50 

BIRMINGHAM 

No.  2 Foundry  (silicon  2.25®  2.75) 24.00  18.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2X,  (2.250  2.75  cil.) 29  7Crg30  14  22.26 

Virginia  No.  2  (silicon  2.25  @  2.75) 33.17  28.74 

Basic 2S  00  20.75 

Gray  Forge 28.14  22.50 

CHICAGO 

No.  2  Foundry  Local  (silicon  1. 751®  2.25) MOO  21.70 

No.  2  Foundry  Southern  (silicon  2.25  @  2.75)... .  30.01  24.66 

PITTSBURGH,  including  freight  charge  from  tb* 
VaUey 

No.  2  Foundry  VaUey  (silicon  1.75®  2.25) 28.00  22.46 

Basic 29.27  20.96 

Bessemsr 29.27  21.96 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotation!  are  per  ton  f.o.b,  Pittsburgh  and 
Chicago  for  carload  or  larger  lota.  For  less  than  carload  lots  5e.  per  100  lb  is 
shargsd  sstra: 


Feb.  I 

Standard  bessemer  rails..  443.00 

Standard  openhearth  rails. .  43.00 

Light  rails,  8  to  10.1b 43  00 

Light  rails.  12  to  14  lb 43  00 

Light  rails.  25  to  4S  lb 43  00 

Rsrolled  Rails 28«i  32 

•Psr  100  lb. 


Pittsburgh 

One 
Year  Ago 

(40  00 

40  00 

1.55* 

1.55* 

30@36 


Birming- 
ham     Chicago 
.  143  00 

43  00 
43  00 
43.00 
43.00 


443  00 

2  00« 
2. 00* 
2.00* 


St. 
Louis 
43.00 
43.00 
43.00 
43.00 
43.00 


I.45@l.50* 


RAILWAY  TIES — For  fair-sissd  erdsrs,  ths  following  prists  p«r  tie 

6  In.  X  S  In.  7 

by  81  Ft. 
tl.SO 


Chicago,    Whits    Oak 


I  25 


Chicago,  Hardwood  and  Red  Oak 

Chicago Empty  CcH  Creosoting  (add'l) 

San  Francisco Gieen  Douglas  Fir   

San  Francisco.  Empty  Cell  Creosoted   Douglas  Fir 

St.  Louis,  White  Oak       

St.  Louis  (ereosoted)  (sine  treated) 1 .  70 

.St.  Louis,  Red  Oak.  plain 1. 15 

St.  Louis,  Sap  pine-cypress 1 .  05 


.84 
1.60 
I   30 


In    I  9  I 

by  8»  Ft. 

41  65 

1.40 
.50 

I   17 

2.25 

1.55 

2.05 

1.40 

1.30 


TRACK  SUPPLIES — The  following  price.1  art  base 'per  100  lb  f.o  b.     Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named : 

. Pittsburgh  San     Bir- 

One  Year  Fran-  ming 

Feb.  I  Ago      Chicago  St.  Louis  cisco    ham 

St  mndard  ^pikss,  A-in . 

and  larger 42.75(n  2  90  S2.  3W<i  2  35  43  00     43  60     14  4S  t)  29 

TrackbolU 3  75@4  50     3.00fn3  25  4  00       4  70       5  45     4  29 

Standard  ssetion  angle 

ban 2.75(i<.2  90  2.40  2  75       5.45       4   10     2  94 


PIPE 


WROUGHT  PIPF  -The  following  diarouni>  art  to  jobbers  for  aarlead  lots 
•B  the  latest  Pittsburgh  baaiog  card : 


laches 
I  t«l.... 


II  to  » 

7  to  8. 
tto  I] 


BUTT  WELD 

StMl 

Black 

GalT 

ttrnU 

54t»t3| 

LAP  WELD 

iiln  S7 

Cl'i  41 

47i".4Si                 J 

Sll.nSOl                     H 

„     „     47l('.4«t 
i*i'<  57     44((<1W) 


1  toll 64(3^62 

2  to3 65@«3 


BUTT  WELD  EXTRA  STRONG,  PLAIN  ENDS 
J  toU 34 


53)  (3152; 
S4i@53> 


LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 


2 570155 

25  to  4 «1@59 

4Mo6 80(ffi58 

7  to  8 SS@>54 

9toI2 S0@48 


46J®455 

SOJ(a)455 
49}@48S 
43)@42< 
37J@36S 


2!  to  4 33 

4Mo6 32 

7to8 25 

9tol2 20 


STEEL  PIPE — From  warehouses  at  the  places  named  the  following  discounts 
hold  for  steel  pipe; 

Black 


New  York 

I  to  3  in.  butt  welded 57% 

2i  to  6  in.  lap  welded 54% 


New  York 

I  to  3  in.  butt  welded 44% 

2i  to  6  in.  lap  welded 41% 

Malleable  fittings.  Classes  B  and  C,  banded,  from  New  York  stock  sell  at  list 
less  1%.  Cast  iron,  standard  sises,  29%  off.  Q| 


Chicago 
62J% 
591% 

-  Galranisad  - 

Chicago 

48!% 

45J% 


St.  Louis 
57% 
44% 

St.  Louis 
H% 
41% 


CAST-IRON  PIPE — The  following  are  prices  par  net  t«n  (or  carload  lets: 

. New  York 

Birmingham  One  San  Ffaa- 

Mill         Feb.  I  Year  Ago        Chicago      St.  I.ouis      eiscs 

4in 447.50®48  $61.30      $50.30  $55.  20®S6  20  $53.60(354.60  $57.00 

6in.andorer    43.00       56.60  47.30@48.30     53.20  49  60@50.60     56.00 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra;  16-ft.  lengths,  Jl  per  ton. 


CLA  Y  DRAIN  TILE— The  (ollowing|prices  are  per  1 000  lin.ft. : 


Sisc,  In.  Feb.  I 

3     145  00 

4     »5  00 

5     80.00 

6     105  00 

4     170.00 


One 

Year  Ago  St.  Louis 

$40  00  $40  00 

50.00  40.00 
80.00 

100.00  75.00 

150.00  170.00 


Chicago 
462  50 
75  00 
100.00 
175.00 
187.50 


176.50 
97.75 
127.50 
212.50 


Dallas 
455. 04 

45.00 
44.00 
110.00 
141.00 


SEWER  PIPE — The  following  prices  are  in  cents  per  foot  for  standard  pipe  in 
car  load  lots,  f.o.b..  except  as  otherwise  stated: 


New  York  Pitts-  Birming- 
ze.  Id                        Delivered    burgh       ham 

3 $0  14  $0  105  

4 14         105  $0.10     ( 

5 20 


Louis   Chicago 
$0.15 


.20 
.34 
.51 
.65 
I  03t 
I  50t 
1.80t 
2.40J 


1575 
1575 
245 
.3675 
.4725 
.63 
875 
05 
I  40 


1225 
20 
.28 


2.70t   i   575 

27 4. sot   2  795 

30 5.00t   3.096 

3J 6  50t  4. 14 

36 7.50t  4.715 

3  5  8  12 

Boeton $0.12  $0  185    fO  29      $0  55       $ 

Minneapolis. 


.125 
.150 
225 
.2925 
.3825  .36 
.5625  .60t 
.765  .84t 
1.0125   I.l2f 

1.2375     

1.4625  l.44t 
....  2  45t 
3  OOt 
....  3.55+ 
....       3.95f 


San 
FVan- 

oisco 

to. 12 

15 

.14 


.35 

.S3 
CS 

.90 
1.25 
1.50 
2.00 
2  25 

4  69t 

5  94t 

6  sat 

7  50t 


2.14 
3  00 
3  40 


.1866 
.30 
441 


1.44 

1.89 

4.06 

4.99 

6. it 

36 


Denver. 

Seattle 

Los  Angeles 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  deHttred.. 

Detroit 

Baltimore   

Kansas  City.  Mo... 

Philwlclphia 

•4-in.,  6-in.,  9-in 


.135* 

.13 


845t  85.535t 
2.55   5.66t 


.168* 
1665 

.  I62» 
45t 


.476 
.499 
459 


respectivpl> .      U)otiblc  Strength.     t3-i 


l.82t 
I  665 

1  75) 
4.50t 
1.98} 
1.755 

2  16 

I  80t 
special. 


4»2t 


6   ISt 
5,125 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS — Follntsring  are  prices  per  gallon 
f.o.b.  place  named: 


tank  cars  8.000  gal. 


New  York.  45%  asphalt (at  terminal) 

New  York.  65%  asphalt (at  terminal) 

New  York,  binder (at  terminal).    .  ,  . 

New  York,  fltii        (at  terminal)     .    . 

Srw  Ymk.  liquid  asphalt (at  termitisll 

St    I  oiiis.  50<.>  60%  asphalt 

fhirjuo.  40   50%  asphalt 

r-hir,v«o.  60  70^,  asphalt -. 

Dallav  4'.%  nsphall  

Dallas.  55%  asphalt 

Dallas,  binder  

flan  FranPiseo,  binder,  per  ton 

•  Ffsiiht  121  75  pel  Ion  In  Whiting,  Ind. 

t  F.O.B  Oleum.  Cal  Freight  to  San  Franeisen,  80c.  per  toa. 


>b    1         One  Year  Aga 

0  06 

40  OS) 

06 

OS 

06  i 

t6i 

06) 

•M 

07 

.06 

•sa 

Oil* 

.051 

.05 

05] 

.051 

.04 

.10 

048 

|.f>. 

053 

9  50t 

13. OOt 
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KSPHALT— Prire  per  ton  in  packages  (350-lb.  bbk.  or  425-lb.  drum?)  and 
bulk  in  carload  lots,  f.o.h,  points  listed: 


Sew  Vork  (Merican) 

Boston  (Mexican) 

Chicago  (StanoUnd) 

San  Francisco,  f.o.b.  refinert/.  Oleum,  Cal 

Dallas,  (Tcxos)      

Seattle  "D"  qrade  (Califnritin ' 

Denver  (Catifornin) 

Minneapolis /.O.6.  Tufin  Cities  tStitiolinrl) 

St.  Louis  (Mezican) 

Baltimore  (Mexican) 

Los  Angeles,  at  factory ,  Bakershtld  (California)  . 

Montreal  (Imperial) 

Atlanta  (Mexican) 

Detroit  (Mrxicnn) 


Package 
$20  00 


40  00 
SSi'i 
27  50 

21.00 


Bulk 
$16  00 
16  00 
tli  no 
1 1  00* 
InJIO 
II. not 


Til 


(Mr 


Maurnr.  N  J   (Tnnitlnd  aud Bermadez) 

Maurer.  N.  .T.  (Mexican) 

Philadelphi.i  (Mexican) 

Kansas  City  (petroleum)    

*Freight  to  San  Francisco,  80e.  per  ton. 

tF.o.b.  Richmond.  Cal. 

NOTE — Barrels  or  druni.s  are  opiional  in  most  cities. 
Tn,  and  from  4  to  5  drums;  200  to  300  gal.  to  tlie  ton. 


28  00 

21.00 

22  00 

16  50 

23  68 

18  95 

22   50 

19.50 

28.00 

26.00 

18.00 

15  50 

20.00 

16.00 

28.80 

2i.80 

About  6  bbls 

.  to  tht 

PAVING  STONE- 

.Vew  York 

Chicago 

San  Francisco 

Boston 

Atlanta 

Detroit 


altii 


Montreal 

New  Orleans.. 

Cincinnati 

St.  Louis 

Kansas  City.. 


. 5-m. granite,  30  b!ockspeTaq.yd.$4.45per  sq.yd. 

I  About  4i8x4  dressed 360  per  sq.yd- 

\  About  4x8x4  common 3.15  per  sq.yd. 

Basalt  blork  4x7x8 70  00  per  M 

5-in.  granite 2.10  persq.yd. 

Granite 2   10  per  sq.yd. 

Granite,  26S  blocks  per  sq.yd.  lOOOOpcrM 

Granite 2.S5p(rsq  .vd. 

Granite 100.00  per  M 

Granite,  4x8x4 3 .  25  per  sq.yd. 

Granite 135.00  per  M. 

/  4x8x4  dressed 3.  10 per  sq.yd 

•■     \  4x8x4  common 290persq.yd; 

Granite 3.  75  per  sq.yd. 

Granite l30.00perM. 


FLAGGING- 

N'«w  York 


Chicago. 


(-Bronx,  5ft 

1  Manhattan,  4  ft 

1  Queens,  5  ft 

I.6x20-in.  cross-walk., 
18  in.  wide 


$0.50  sq.ft 
.35(01.40  sq  ft. 
.35^>.  40  sq.ft. 

1.00  lin.ft. 
.99     Im.ft. 


CURBING— Bluestone  per  hneal  foot,  delivered  in  New  York,  costs  $2.40(S 
2.75  for  5xl6in.;  $3  .  50(n  4.  00  for  5x18  in.  Class  "A"  strnieht.  5i  16  in.,  SI  40 
per  lin.  ft.  deUvered  in  St.  Louis.    5x18  in.,  Chicago,  $3  per  lin.ft.,  delivered. 


WOOD  BLOCK  PAVING — 

New  York  ('lehierr.l)    

New  York  (flelnrrcd) 

Boston 

Chicago 

Chicago 

St,  Louis 

St,  Louis 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore. .  .  --. 

Montreal. ...  7 

Detroit 

Detroit 

Cincinnati 

Kansas  City 

Philadelphia 


Siie  of  Block       Treatment        Per  Sq.Yd. 

3  16  $2  37 
3;  16  2  63 
3J  16  2  35 

4  16  3.00(63.25 
3}  16  2  50 
3}  16  2  00 

4  16  2  10 

4  16  Off  market 

35  16  2  09 

35  16  2  30 

3  16  1  75 
3;  16  1   95 

4  16  2.25 
4  18  3.90 
35  1^  none  used 
4  '.6  4  50 

3  16  2  84 

4  16  3.00 
4  16  2.38 
4  16  .",.15 
V,  16  2.46 


CONSTRUCTION  MATERIALS 

SAND  AND  GRAVEL — Price    for  cargo  or  carload  lots  to  contractor  is  as 
follows,  per  cu.yd.: 

. Gravel  . 

. 15  In. !  In. , Sand . 

One                       One  One 

Year                        Y'ear  Year 

Feb.  I          Ago      Feb.  1       Ago      Feb.  I  Ago 

New  York $2  00       $1.75       $2.00       $175     $1.00  $1.00 

Denver I  90        2  50         1   90         2.50       1 .  OO  1    10 

Chicago 2  25         2  00        2.25         2  00       2.25  2  00 

St.  Louis 7  /,»t        l.25t       I  50t       I50t     l.iai  I  20t 

Seattle 1 .  00         1 .  50         1 .  00         1 .  50       1 .  00  I   50 

Dallas 2.25         2.00        2.25         2  00       187!  2  00 

Minneapolis 1.75*        I   50          I   75»        1.50       I   OO'  0  50* 

Cincinnati 1  40t        1.00         1.40t        1  50        1    15t  I    50 

San  Francisco 2   15         2.25         2   15         2  25        1   50  I    50 

Boston 1.40         2  65          1.40         2  65        1.10  2  00 

New  Orleans 2.85         2  08'        2  85         2.08;      1   35  I    35 

Los  Angeles 1    35f                      I   35t^ 1.20t 

Atlanta I.75t       I85t       l.75t       I85t     l.£4t  I25t 

Detroit 2  25         2  00         2  25        2  00      2  00  2  00 

Baltimore I   86         1   40         2.13         1.60       0  70t  2  00 

Montreal I   25f       1   25t       I   50t       1.50t     1.25t  I   25t 

Birmingham  (Crushed  slag  used  instead  of  gravel)                                 I  25t  1   25t 

Philadelphia 1.70         1.50         1.75,-    1.57       0  66*  i:60 

KansaaCity 2.00        2.00        2.00         2.00      0  66*  1.20 

New  York— Grit,  $1 .  75  per  cu.  yd. 

Los  Angeles — Freight  from  quarry,  70c,  per  ton,  and  is  included  inabovenrice 

*  At  pit. 

t  Per  ton. 


for  cargo  or  carload  lots  f.o.b.  city,  unlese  ctftted 


New  York 

Chicago 

St.  Louis  delivered.  ... 

Dallas   

San  Francisco 

Boston,  '/etivered 

Minneapolis,  ol  plant.. 

Kansas  City 

Denver 

.Seattle  delivered 

Atlanta 

Cincinnati. 

Los  .\neeles 

Detroit 

Baltimore 

Montreal 

Birmingham  delivered 

Phildelphia 

Pittsburgh 

Cleveland 

*Per  ton. 


Feb  1 
$1  1,5 
2  25 
2,00 
1  80 
2  15 


3.50 
3.00 
2.00* 


85 


One  Year  Ag' 

$i.75far  -- 

1,60 
l,65('r  ; 

2.93 


1.80* 
3.20 
I  75* 
2.85 
3.00* 


2.25 


2.10 
3.50 
3.00 
2  00* 
2.37; 
1.60* 
1.90* 
1.75* 
2.00* 
3.20 
1.70 


3  50 
3  00 
2  00* 
2.00* 


In 


1    60* 

2.85 

3.00* 


Year  Ago 
$1   75(ai  85 

1  60 

I  65(a  2.00* 
2.93 
2.25 
3.00* 
2.25 
2.10 
3.50 
3.00 

2  00* 
2.08 

I  70* 
1.90* 
1.65* 
2.I0* 
3.10 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants: 

H-In.  !•■  ~     " 

Youngstown  District $1.30  $1 


Steubenville  District. 

Ironton  District 1 .  40 

East  Canaan,  Conn 1.25 

Easton,  Catasaqua.  Pa   . 1 .  00 

Birmingham,  Ala 1 ,  00 

Buffalo.  N.  Y.,  and  Erie.  Pa 1 .  25 

Cleveland,  Ohio 1 .  20 

Eastern  Pennsylvania  and  Northern 

New  Jersey 1 ,  20 

"  estern  Penns.vlvania 1.25 

LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Commo 

New  York $16  80(ni$/7. /O  $13    10 

Chicago 

St.  Louis 

Boston 

Dallas.  .    

Cincinnati 

San  Franci-'co 

Minneapolis 

Denver 

Detroit 

Seattle  paper  sacks . 

I,os.\ngeles 

Baltimore 

Montreal 


1.00 
1.25 
1.20 


Roofing 
$2,00 
2,00 
2.00 
4  00 
2.00 
I  00 
2.25 


Lump,  per  Barrel 


18 

no 

22  40 

18 

()() 

22 

50 

15.80 

?.?. 

on 

25 

50 

74 

no 

19 

5n 

24 

00 

22 

on 

71 

no 

23 

uv 

i5 

50 

25 

60 

Finishil 
$3  75* 

1.50t 

i7.75t 
3,90* 


13  30 
16.00 
2 1.00  (white) 


Z,80t 


Common 
$3.00@$3.25* 

l.40t 
17.75t 
3.00* 
2.50t 
10  75J 
1.75t 
l.40t 
2.70t 
I8.25t 


16.25 
21  00 
20.00 

17.25 
14.50 
24.00 


ll.OOt 
l.85t 


IS.OOt 
2.25t 

Orleans 17.25  2.40t 

Philadelphia 15.50  14.50  13  OOt  12  OOt 

KansasCity 25.60  24.00  2.40t  2.40t 

*Per  280-lb.  bW.  (net).  tPer  I80-lb.  bbl.  (net).  JPer  ton— Refund  of  TOc.  pet 
bhl.  Minneapolis  quotes^brown  common  lump  lime;  Kelly  Is.  white  is  $1.55, 
.Sheboygan  $1,45,  New  York  quotes  hydrated  Ume  "on  cars"  in  paper  sacks; 
lump  lime  "alongside  dealers  docks"  or  "on  cars," 

NATURAL  CEMENT— Price  to  dealers  per  bbl.  for  500  bbl.  or  over,   f.o.b., 
exclusive  of  bags:  Feb,  I       One  Year  Ago 

Minneapolis  (Rosendale) $2 .  80  $2 .  80 

Kansas  City  (Ft.  Scott) 1 .  50  1 .  60 

Atlanta  (Magnolia) II .  00  per  ton  11.00  per  ton 

Cinciimati  (Utica) 1.72  1.93 

Boston  (Rosendale)  per  bag 0. 85@-0.95 

St.  Louis  (Carney) , 1.75  

PORTLAND  CEMENT— Prices  to  contractors  per  bbl.  in  carload  lots  f.o.b. 

points  listed  without  60-75.     Cash  discount  not  deducted. 

Feb.  1        One  Month  Ago  One  Year  Ago 

New  York,  del.  by  tnisk $2.60(g2.70       $2  60fo  2.70  $2.20^2.30 

New  York,  alongside  dock  to 


dealers 

Jersey  City  2. 48 

Boston 2.7.5 

Chicago 2.05 

Pittsburgh 2.14 

Cleveland 2.35 

Detroit 2.33 

Indianapolis •  2.  26 

Toledo 2.33 

Milwaukee .' . .  2. 22 

Duluth 2.04 

Peoria 2.26 

Cedar  Rapids 2.33 


Davenport. 

.St.  Louis 

San  Francisco. 
New  Orleans. . , 
Minneapolis . . . 

Denver 

.Seattle 

Dallas   

Atlanta 

Cincinnati 

Los  Angeles. . . 

Baltimore 

Birmingham. . 
Kansas  City. . 

Montreal 

Philadelphia.  . 
St.  Paul 


2.28 
2  35 
2.71 
3.30 
2.29 
2.85 
2.90 
2.25 
S.50 
2.39 

2!  51 
2.40 

s.ss 


2.30 
2.48 
2  85 
2.05 
2.14 
2.36 
2.33 
2.26 
2.33 
2.22 
2.04 
2.26 
2.33 
2.28 
2  35 
2.71 
3.30 
2.29 
2.85 
2.9(r 
2.25 
2.54 
2.39 


2.40 
2.45 
2.40 
2  51 


2.00 
2.12 
2.50 
1.97 
2.02 
2.26 
2.17 
2.21 
2.20 
2.18 
1.95 
2.13 
2.26 
2.21 
2  20 
2.84 
3.20 
2  24 
2.90 
2.94 
2.40 
2.69 
2.35 
3.31 
2.50 
2.27 
2.40 
2.65 
2.21 
2.24 


NOTE— Bags  lOc.  each.  40e.  per  bbl  ; 
Current  mill-prices  per  barrel  in  carload  lots,  without  bags,  to  contractors: 


Buffington,  Ind $1.80 


■rsal.  Pa. 
Steelton,  Minn.. 
Fordwick,  Va... 
Mitchell,  Ind... 

lola,  Kan 

Mason  C^ty,  la.. 


1.90 
1.85 
2.20 
2.05 


1.3  Salle,  111. 

Hudson,  N.  Y 

Leeds.  Ala 

Hannibal,  Mo 

Lehigh  Valley  District. 

Wyandotte,  ^lich 

Alpena,  Mich 


$2.05 
2.20 
2.20 
2.10 
2.10 
2.05 
1.85 
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TRIANGLE  MESH— Price  per  100s(,.ft  in  carload  lot? : 

PLAIN   4-IN'CH  BY   4-I.\CH    MP:SH 


Weight 
Stvle      Pounds  per 
Number      100  sq.ft. 
032  22 


ISO 
245 
2«7 

at 


395 


160 


Pitts 

burgh. 
Mill 

$0  85 
I  08 
I  31 

1  69 

2  08 
2  48 
2  85 
3.76 

4  34 

5  04 
5.84 

)0  65 


Warehouse  - 


New  York    Phiiag 


$1  U 
1  44 

1  76 

2  2S 

2  73 

3  25 
3  69 
5  05 
5  90 
6.80 
7.81 


JO  92  — 
I  \»-5 
I  43. 1 

1  84  g 

2  27  a 

2  71  >, 

3  12-5 

4  II  S 

4  74  S 

5  51  S 

6  38.2 


St.  I.ouii 

$0  94 

1    20 

1.46 


4.20 
4  85 
5.63 
6.53 


PAVING 


Dalla.- 

$1  172 

I  488 

1  835 

2  345 

2  917 

3  468 

4  08 

5  253 

6  079 

7  458 

8  16 


$1  03 
I  34 

1    64 


1.48 


10  84 
1  14 

1  52 

2  00 


JO7I0  $0.72 
.99=  1. 01 
I   26: 


036? 

053P 

072P 

097P 

049R 

067R  31  I   15 

089R  40  I  48 

In  rolU  I6-,  20-.  24-,  28-,   32-.  36- 
I50-,  200-  and  300-(t.  lengths      Galvaniicd  is  about    15%  higher.     Size  of  roll 
carried  in  New  York  warehouse.  48  in.  wide  x  150  ft.  long,  or  600  sq.  ft. 

carload  lots  per  100  yd,  for  painted 

t.  San 


!26a 
.620 


1.28 
1.65 
1,01 
1.28 
1.65 


80.897 
I   284 

1  601 

2  06 

I  264 

1  601 

2  06 


44-.  48-,  52-,  and  56-in.  wide  and  i 


Weiiht 
2.3 
2  5 
3.0 


*New  York 
$22  00 
22  00 
22  00 
24  00 
27  00 


22  ••  4.33 

•  Price  to  contractors  at  wareh 
or  Brooklyn. 


Chicaeo 
$20  39 
21  93 
24  45 
26  33 
31  06 


DalLis 
J25  50 
27  58 
30  71 
33  16 

35  10 

delivered  on  job  in  Manhattan,  Bronx 


820  72 
22  39 
2«  93 
27  10 
32  27 


BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb 
ROLLED  FROM  BILLETS 

. Warehouse,  Uncut — - 

Bir- 
mingham   New 

Mill        "I'ork    Chieago 


Inches 
1  and  larger 


Pitts- 
burgh 
Mill 
82  00 
2  05 
2  10 
2  25 
2  50 


St. 


J2  35     $3  19     $2  921         2  90 
2  45       3  24       2  97!         2  95 
2  55       3  29       3  02;         3  00 
2  60       3  34       3   17;         3  15 
2  65       3  69       3  42)         3  30 
Includes  15c  charge  for  cutting  to  lengths  of  2  ft.  and  ovei 
Twisted  bars  cut  to  length  take  extra  of  27)c.  per  100  lb. 
ROLLED  FROM  RAILS 


Dallas 
$3  15 
3  20 
3  25 
3  40 
3  65 


$3  30 
3  35 
3  40 
3  55 
3.80 


Chicago 
I  and  larger  82   10 


2  20 


St. 
T.oui« 
$2  60 
2  65 
2  70 


Dallas 
$3  50 
3  75 
3  80 


Chicago 

.    $2  35 

2  60 


S2'sS 
3  00 


Dallas 
$3  95 
4  20 


BRICK — Contractors  price  per  1.000  in  cargo  or  carload  lots  is  a.=  folio 


20,00 

11  00 
16  00 

12  00 


New  York  (at  dock) . 

Chicago  . .    

St.  LouJH,  «almon.,  . 
Denver,  salmon .... 

Dallas 9  fir, 

San  Francisco  1550 

I^oe  Angele''  (del.) 

Boston  (del.)    20  00 

Minneapolis  (del.) ... .     1 7rn  1 9 

Kansas  City M  50 

Seattle  f.f  nn 

Cincinnati  18  00 

Moatreal 16  00 

Detroit  (del.) 1 6 .  SOff'  1 7  00 

Baltimore  (del.) 18.00 

AtlanU     10  00 

New  Orleans 15  75 

Birmingham   12  50 

Philadelphia 20r^28 

Pittobiirgh  fdel.)    16  00 

Cleveland  16  00 

•For   paving  block'"   3ix8ix3nr 


-Co 

One 
Month  .\go 
$23.50 
20.00 

11  00 
15  00 

12  00 
10  90 
15  50 


20  00 
18(51  19 
14  SO 
14  00 
17  00 
16  00 
16   50@17 


10  00 

15  75 
12  50 

20(n  28 

16  00 
16.00 

d  3)ie|x4  respectively 


One  Year 
Ago 
$20  40 
1 4rai  1 5 
II  00 

16  00 

14  00 

11  00 

15  50 
15    50 

17  00 

15  00 
14  50 
14  00 
17.00 

16  00 

6  50®  17 

20  00 

9  00 

12  50 
10  SO 
16.00 


'-  Paving  Block  ^ 
3-inch*  4-inch* 
142  OOt     850  OOt 


(not  uspH) 
72  00        72  00 

43  no 


50  00 

42  00         42.00 

100.00;      es  00 

36  50  39  50(.i  41 
40  00  45.00 
39.00 


40  00         48.00 
t  F.o.b.    Jlmportcd. 


HOLLOW  TILE— Pri' 

ing  tile. 


Truck.* 
4xl2il2.       80  123 
ix!2il2...  1844 

81I21I2  ..         2305 

10x12x12 

12x12x12 

*  S  per.  off  for  caah. 


!  per  block  in  carload  lota  to  contractor  for  hollow  bitild- 

>rk  — —  Perth 

Amboy 

N.  J.. 

Factory* 


One 
Year 
Ago 
tU  1112 
1667 
2084 


Chi- 

|0"(/674 
0926 
1263 
1621 
IBS} 


Phila- 
delphia 
SO  12 


4x12x12 
%o.in 
0  73C 
0838 

0859 
083 
065 


Boston 

Minneapoli'  (f  .o.b.  can) . . . 
Minneapolis  (delivered) .... 

Cincinnati 

Kansas  Citv 

Denver 

Seattle  (deliveredl II 

Ixtm  A  ngeles  factory .... 

NewOrlean. 12 

Detroit  (daliverad) 09 

Moatreal loa 

naltimere 10 

AtlanU 0859 

Dalla. IIS 

Birmingham .11 

Pttlabiirgh  (dalivend) 068 

ricTcland  08 

flan  Franeiaeo,  Philadelpliia.  Atlanta.  N«» 
paik^m  tilt. 


I.ouia 

to  088     I 

no 

IM 
.18 
22 

8x12x12 

SO  19 
.17125 
.U69 

.16  11 

105 

.123 


225 
.215 

.  1615 


to  2147 
2653 
3448 


York  and  Chicag"  tioU  ■ 


STRUCTURAL  MATERIAL-Follo«ing  are  ba-e  prices  f  o.  b.  mil!  ,  Pittsburg 
and  Bumingham  together  with  quotations  per  1 00  lb.  from  warehouses  at  place 
Warehouse  - 


Beams.  3  to  1 5  in.  . 
Channel,  3  to  IS  in. 
Angleii,  3  to  6  in.,  J 


in. 


thick 

Tees.  3  in.  and  larger. .  . 
Plates,   }  in.   thick  and 

he.ivier 


Pitts- 
burgh, 
MM 
$2  10 
2  10 

2  10 
2.10 


ham 

Mill 


New 

York  Dallas 
$2  40  t3  29  J4  40 
2  40    3  29     4  40 


San 

St.         Chi-      Fran- 
Louis       cago       ciao 
$3.00     83  02)  83. 2S 
3.00       3.02)     3  25 


2  40 
2  40 


3  29 
3  29 


4  40 
4  40 


3.00 
3.0c 


3  02) 
3  02) 


3.25 
3  25 


2  40    3  29     4  50         3.00       3  02)     3.35 


RIVETS — ^The  following  quotation.,  are  per  1 00  lb. ; 

STRUCTURAL 


Pittsburgh. 
Mill 
i  in.  and  larger      $3 .  00 


■ —  New  York  ^ 
Feb  I       One 

Y'r.  Ago 
83  85     $3.50 


Chi- 
cago 
83  75 


San 
St.  Fran- 

Louis  CISCO 

$3  85        $4  75 


}  in.  and  larger .     $3.10 

landH 3  25 

Jandft 3  50 

Lengths  shorter  than  1  i 
take  an  extra  of  25c. 


CONE  HEAD  BOILER 

3.95      3  60         3  85         3.95  4.85         5.40 

4.11       3  76         4  00        4  10  5  00        5.55 

4.35      4  00        4  25        4  35  5.25        5.35 

1.  take  an>xtra  of  50c.    Lengths  between  I  in.  and  2  ia. 


NAILS — The  following  quotations  are  per  keg  from  warebou^e: 

Pittsburgh.                              San  St.  Moo- 

Mill                Chicago    Francisco     Dallas  Louis  treal 

Wire $2.70@2.80         13  45         $4  00        $4  40  $3  19  $4  9S 

Cut 3.20(13.25           5  50           5  65           6  90  3.29  5  OO 


PREPARED   ROOFINGS— Slate-surfaced    rooHng    ired  and  green)   in    rolls  of 
108  sq.ft   costs  $1.95  per  roll  in  carload  lots  and  $2.20  for  smaller  quantities  {  o.b 

Philadelphia. 

Single  shingles,  red  and  green  slate  finish,  cost  $5  50  per  square  (sufficient  to 
cincr  100  sq. (I.)  in  carloads;  $5  75  in  smaller  quantities,  f.o.b.  Philadelphia 
Strip  shingles  (4  in  I)  f.o.b   Philadelphia.  1  c.l..  tS   90. 


ROOFING  MATERIALS— Prices  f.o.b.  New  York,  in  less  than  carload  lots: 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  ton $73.50 

Tar  pitch  lin  4a0-lb.  bbll.  per  100  lb     162/ 

Asphalt  roofing  ( in  barrels) ,  per  ton,  f.o.b.  plant* 37 .  00 

AsphaltfcU(light),pcrton,  (o.b.  plant* 67.50 

Asphalt  felt  (heavy),  per  Ion.  f.o.b.  plant* 67.50 

*  Delivered  in  Metropolitan  Uist.,  $3.00  additional. 


SHEETS — Quotations  are  per   100  tb.  in  various  cities  from  warehouse  also  the 

base  quotations  from  mill: 

Pittsburgh,  San 

Large  St.                                    Fran-  New 

Blue  Annealed                    Mill  Lots  Louis  Chicago  cisco  York 

No.  10 $2  50(.'2.75  4.10  $4  00  $4  35  $4  19 

No.  12 2.60(..2.85  4.15  4  05             4  40  4  24 

No.  14 2  70('i2.95  4.20  4   10             4  45  4.29 

No.  16 2  90("3.15  4  30  4  20  4  55  4.39 

Black 

•Nos.  I8and20 3.20('>3  35  4.65  4  70             5  70  8.70 

*Nos.  22and24 3  2$(n  3  40  4  70  4  70             5  75  8  75 

*No.  26 3  30('iS45  4.75  4  75  5.80  4  80 

•No.  28 3  35(fi8S0  4.80  4  85  J  90  4.90 

Galvanised 

No.  10 3.3Sf"'SS0  4.85  4  85  ....  4.90 

No    12 345(.i8«0  4.95  4  95  5.85  5.00 

No    14                                  3.45C3  60  5  00  4  95  5  85  SCO 

Nos    17  to  21 3  75(13  90  5.10  6  15  S.SO 

Nos22nnd24           ..     3  90(./ 4  OS  5.40  5  40  6.30  S.4S 

•Nos25an.l26      .           4  OSw  4  20  5  55  5  55  6  45  S.SO 

•Nr28                                4  35(..4  5C  5.85  5  90  6.75  S.W 

•For  painted  .ornigatwl  sheets  add  30c.  per  1,000  lb.  for  5  to  28  gage:  25o.  foi 
19  to  24  gages  for  galvanised  corrugated  sheet*  add  15c  ,  all  gafee. 


LINSEF.n  Oil  —The 


n  aw  m  barrel  (  5  bbl   loUi 


•e  per  gallon: 

-    New  York     — 

One 
Feb.  I        Year    Ago 
10  9«  10  77 


• ■   Chieaao   — ^-^ 

One 
Feb    I         YearAga 
80  98  80  80 
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WHITE  AND  RED  LEAD— Baae  price  in  «nt«  per  pound: 


Dry 
lOO-lb.  keg  14  25 

25  and  50-lb.  kega. .  14  SO 
I2|-lb.  keg  14  7S 

J-lb.  cans  17  25 

Mb.oQS 19  2S 


In  Oil 

15  75 

16  00 
16  25 
18  75 
20  75 


Drv 

12  25 
12  50 
12  75 
15  25 
17  25 


In  Oil 
n  75 

14  00 
14  25 
16  75 
18  75 


Dry 
or 
In  Oil 
14  25 
14  50 
U  75 
17  25 
19  25 


Dry 

In  Oil 
12  25 
12  50 
12  75 
15  25 
17  25 


LUMBER 

Prices  wholesale,  per  M.  ft.  b.in.,  to  dealers  in  carload  lots,  f.o.b. 


S«n  Francisco — Prices  of  rough  Douglas  fir  No.  1  common,  in  carload  lots  to 
dealers  at  yards.     To  contractota,  $2  per  M  ft.  additional. 

6-8  and             10- 1 6- 18  and  22  and 

12  Ft.                    20  Ft.  24  Ft.  25  to  32  Ft. 

}i3  and  4 $35  00                t36  00  $37  00  $40  00 

3x6  and  8 35  00                    36  00  37  00  40  00 

4x4-6  and  8 35  00                  36  00  37  00  40  00 

3x10  and  12                       35  00                    36  00  37  00  40  00 

3x14 37  00                    37  00  39  00  4100 

4x10  and  12                      35  00                  36  00  37  00  40  00 

4x14 37  00                  37  00  39  00  4100 

24  Ft.  and  Under          25  to  32  Ft.  33  to  40  Ft 

6x10 $37  00  $39  00  J41  00 

6x14 37  00  39  00  4100 

1x10 37  00  i9  00  4100 

1x14 37  00  39  00  4100 

Ksw  York  an4  Chicatto — ^Tiolcsalc  prices  to  dealers  of  long  leaf  yellow  pine. 

New  York* . Chicago • 

20  Ft.  22-24  20  Ft.  22- 

and  Under  Ft.  and  Under  24  Ft. 

3x4  to    8x8 $49  00  $50  00  $50.50  $52  50 

3xl0tol0il0  52  00  53  00  53  50  55.50 

3xl2to  12x12   56  00  57  00  56  50  58  50 

3xl4to  14x14   62  00  63  00  6150  63  50 

3il6tol6il6  69.00  70  00  66  50  68  50 

3xl8tol8il8     82  00  83  00  77.50  79  50 

4x20to  20x20     92.00  93  00  89  50  9150 

♦Wholesale  price  to  dealers:  to  contractora,  delivered  from  hghtera  or  cars  to 
job,  $5  additional.    Short  leaf  pine  up  to  14  x  14  costs  $1  5  per  M.  less. 

Over  24  ft.— .^idd  $1  for  each  additional  2  ft.  in  length  up  to  30  ft,  for  siies 
12  X  12  and  under,  for  sizes  over  12x12  add  $2,  for  merchantable  add  $2  to  .siies 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 

Other  Cities 


Boston $G2  00 

Seattle 

New  Orleans 35  00 

Baltimore 35.00 

Cincinnati iO.OO 

.Montreal 50.00 

Los  Angeles 

Denver 

Minneapolis 45.  50 

Atlanta S3. 00 

Dallas 45.00 

KansasCity 38.60 

Birmingham 32.00 

Philadelphia 45  00 

Detroit 46.75 

6t.  Louis 44.50 


[  8-In.  X  20  Ft.  and  Under 

Hemlock     Spruce 


$60.00 

$78  00 

$28  00 

35.00 

40  00 

52.00 

$52.00 

60.00 

50.00 

48.00 

48  50 

55  00 

50  00 

40  00 

38.00 

78  00 

41  00 

44  00 

41  66 

42.75 

41  00 

48.00 
.J5 .  00 
48  00 

53.00 
50  00 
90.00 


Boston $50.00 

Seattle 

New  Orleans,  at  mill 86  .  00 

Baltimore 65 .  00 

Cincinnati 75.00 

Montreal 60.00 

Los  Angeles 

Denver 

Minneapolis 48  50 

Atlanta 17.00 

Dallas 45  00 

Kansas  City 77 .  00 

Birmingham 28 .  00 

Philadelphia 34.50 

Detroit ^8  no 

Bt.  Louis 50.00 


43.00 
77.50 
50.00 


49.50  52  75 

40.00 

44.00  55  00 

55   75 

49.50 

xl6Ft.—  2-In.  T. 


$43.00 
68.50 
37.00 


39  00 

36.00 
SB. 00 
45.00 


43  75 

sr  .00 

48  60 
74  00 
32  00 
55  00 

id.  50 
40  00 


Montreal — Up  to  32  ft.;    over  which,  $3.00  per  M.  ft.  increase  up  to  30  ft. 
Birmingham — Quotes  carload  lots,  f.o.b.  sidings.     $1    50  additional  per  M.  ft. 
to  contractois. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver — Quotes  dealers  prices  to  contractors  on  large  projects. 

St.  Louis — Wholesale  price  to  contractors,  $7(a$ll  per  M.  ft.  additional. 

Seattle — Price  to  contractors,  deliveied. 

Dallas^WhoIesale  to  contractors,  SlOper  M.  ft.  additional. 

FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc..  the  following 
freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of  36,000  lb.: 

Baltimore $0,315  Detroit   $0.  295 

Birmingham 69  KansasCity 735 

Boston 365  New  Orleans 515 

Buffalo 265  New  York 34 

Chiekgo 34  Pacific  Coast Xall  rail) I.SOt 

Cineinnati 295  Philadelphia 525 

Cleveland 215  St.  Louis 43 

DcBTer 1.275*  St.  Paul 595 

«  MiiiiinuiD  carload.  40,0001b. 
tMinimum  earload,  50,000  lb.,  structural  steel  only;  80,000,  \h.  for  other  iron  or 

MmI  produetsb 


CONTRACTORS'  SUPPLIES 


STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  I.  o.b.  Pitto- 

burgh,  with  a  compariBon  of  a  month  and  a  year  ago: 

Feb.   I  One  Month  Ago  One  Year  Ago 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 

ized  are  as  follows: 

Eastern  Territory 

New  York 

and  East  of 

Missouri  River 

Hercules  red'straod,  all  constructions 25% 

Patent  flattened  strand,  special  and  cast  steel.        25% 

Patent  flattened  strand,  iron  rope 10% 

Plow  steel  round  strand  rope. 40% 

Special  steel  round  strand  rope 35% 

Cast  steel  round  strand  rope 27}% 

Round  strand  iron  and  iron  tiller 10% 

Galvaniied  steel  rig?ing  and  guy  rope I2i% 

Galvanized  iron  rigging  and  guy  rope  , +7J% 

California,  Oregon,  Nevada  and  Washington  Discount   5  points  less  than  dia- 
count  for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  p  >ints  less  than  discount  for 
Eastern  territory. 

Ariiona:  Discount  10  points  less  than  discount  for  Eastern  territory. 

Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska.  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  \  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  f-in.,  8  ft.,  |-in.,  6; 
J-in..  4i;  l-in,  3|;  U-in.,  2  ft.  10  in.;  IHn,  2  ft.  4  in.  Following  is  price  per 
pound  for  f-in.  and  larger,  in  1200-ft.  coils: 


Boston t0.16\ 


New  York 

Chicago 

Minneapolis. . , 
San  Francisco. 

Atlanta 

Denver 

Cincinnati 

Dallas 

Philadelphia.. . 


.17 


New  Orleans 10 .  18 

Los  Angeles 

Seattle 18 

St.  Louis I7j 

Montreal 30 

Detroit 19 

Baltimore 18 

KansasCity I9f 

Birmingham 20| 


EXPLOSIVES— Price  per  pound  of  dynamite  in  email  lots: 

. Gelatin 

40% 

New  York $0  27 

Boston .23 

Kansas  City 222S 

Seattle 165 

Chicago ,22 

Minneapolis .  1 89 

St.  Louis .22 

Denver 2025 

Dallas 29 

Los  Angeles .... 

Atlanta .23 

Baltimore 215 

Cincinnati .22 

Montreal 195 

Birmingham,  delivered .  20  I 

New  Orleans 235 

San  Francisco 1625 

Philadelphia 25 


60% 
10.30: 


.2094 
.25 
.2325 
.375  • 


.235 
.22 
.265 
.1925 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on.  f.o.b.  New  York. 

Diameters  Points  Length  Barge  Rail 

12in.atbutt 6  in.  30  to  50  ft.  $0.13  $0,174 

12  in.— 2  ft.  from  butt 6  in.  50  to  59  ft.  O.I7i  0.22 

:  2  in —2  ft.  from  butt 6  in.  60  to  69  ft.  0.  1 9J  0.  24 

14  in.— 2  ft.  from  butt 6  in.  50  to  69  ft.  0.23  0.32 

14  in —2  ft.  from  butt 6  in.  70  to  79  ft.  0.25  0.34 

1 4  in.— 2  ft.  from  butt 5  in.  80  to  89  ft.  0.  32  0. 30 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 

f  o.b.   New  York.  In  Chicago  and  St.  Louis  the  quotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  trati.'^fer  charges. 

New  York  Chicago  St.  Louis 

No.  1  railroad  wrought '    $16. 50  $1 1 .  50  $18  00 

Stoveplate U  00  12.00  16.50 

No.  I  machinery  cast 18  00  16.50  20.00 

Machine  shop  turnings 10  00  4  00  9  50 

Castborings t2(al4  5.50  11.00 

Railroad  malleable  cast 15  00  12.50  18.50 

Re-rolUng  rails 17  00  13.00  20  06 

Relaying  rails 28.50  30.00  27tq.3a 

Heavy  melting  steel 16.00  


SHIP  SPIKES — Current  prices  per  100  lb.: 

—  San  Fi 
In.  Galv. 

1 J7  SO 

»'    ' 7   05 

J  .■.■.'.-. .".'. 6  SO 

Pittsbursh  base  in  lots  of  200  ke?s  or  more.  S3    50. 


$6  00 
5  55 
5  40 


Seattle 
Bla.k 

$8.00 
7.75 
7.70 
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An  Engineer  Needed 

LAST  month  the  mayor  of  New  York  appointed  to  a 
^  commission  "to  survey  traffic  conditions  and  recom- 
mend methods  for  relieving  congestion  in  the  streets" 
a  police  magistrate,  the  commissioner  of  police,  the 
license  commissioner,  a  health  department  official  and 
the  corporation  counsel.  Have  the  engineers  of  the  city 
no  way  of  impressing  upon  the  mayor  that  traffic  is  a 
problem  on  which  the  engineer  might  reasonably  be 
expected  to  know  as  much  at  least  as  a  lawyer,  a  police- 
man or  a  doctor? 

For  Better  Building 

A  MINIMUM  specification  for  the  structural  part  of 
dwelling  houses,  prepared  by  an  expert  committee 
for  the  Department  of  Commerce  and  just  published, 
contributes  in  a  new  way  to  the  art  of  building.  Its 
chief  merit  lies  not  in  giving  new  facts  or  showing  new 
methods  of  building,  but  in  bringing  together  for  the 
first  time  and  making  available  for  the  information  of 
the  widest  circles  the  essential  elements  of  sound  design 
of  dwelling  houses.  It  is  certain  to  have  the  effect  of 
raising  the  standard  of  building  in  this  field;  and  the 
dwelling  house,  it  must  be  remembered,  absorbs  nearly 
one-third  of  the  total  expenditures  for  building. 
Whether  the  specification  carries  out  the  original  pur- 
pose of  the  committee's  appointment,  to  promote  econ- 
omy in  building  by  saving  material  and  labor  and  by 
•■liminating  variation  in  building  is  not  so  obvious.  It 
appears  that  the  only  direct  economy  brought  about  is 
the  reduction  of  minimum  wall  thicknesses  to  8  in. 
'brick)  and  6  in.  (concrete),  and  the  approval  of  hollow 
brick  walls,  while  in  other  provisions,  notably  those  for 
firestopping,  the  new  rules  call  for  increased  expenditure 
by  requiring  better  construction — obtained  through 
rather  simple  means.  However,  a  large  indii'ect  saving 
should  result,  through  the  elimination  of  poor  construc- 
tion, with  its  attendant  evils  of  quick  deterioration, 
frequent  repairs,  and  large  ratio  of  fire  loss. 

A  Minimum  Code 

WI.SP]LY  the  committee  which  formulated  the  new 
rules  has  given  them  the  title  of  "Minimum  Re- 
'luirements."  In  emphasizing  the  "minimum"  the  com- 
mittee has  done  a  service  to  sound  building  administra- 
tion which  extends  beyond  the  specific  field  covered.  No 
set  of  rules  of  the  kind  can  be  an  automatic  and  complete 
guarantee  of  safety,  and  even  the  most  ample  require- 
ments would  still  contain  the  possibility  of  bad  results. 
Rules  for  general  application  can,  therefore,  onl.v  set  a 
minimum  standard.  This  means  that  no  one  should  go 
below  but  many  should  exceed  the  limit  fixed,  by  build- 
ing more  strongly  and  more  amply  than  the  minimum. 
Present  building  practice  under  detailed  building-code 
-pecifications  largely  ignores  this  viewpoint  and  look.s . 
upon  code  requirements  as  statements  of  good  practice. 
.May  the  new  rules  help  to  correct  this  faulty  view. 


Development  of  House  Construction 

ASIDE  FROM  the  direct  purpose  of  the  report  men- 
/"Vtioned,  its  close  relation  to  the  trend  of  development 
in  house  construction  is  significant — perhaps  more  so 
than  its  economies  or  its  instructional  value.  For  a  num- 
ben  of  years  there  has  been  active  study  throughout  the 
country  to  develop  new  forms  of  construction,  superior 
to  standard  frame-house  practice  and  yet  able  to  com- 
pete with  it  in  cost.  A  dozen  years  ago  monolitliic 
poured  concrete  construction  was  heralded  as  the  com- 
ing development  in  this  direction.  More  recently,  light 
steel  framing  covered  with  incombustible  wall  and  floor 
surfacing  has  been  the  object  of  interest.  Progress 
hitherto  has  been  disconcertingly  slow,  but  more  rapid 
future  progress  is  to  be  looked  for.  The  establishment 
of  a  thoroughly  studied  minimum  standard  of  house 
building  under  present  methods  of  practice  should  tend 
to  guide  this  progress  along  safe  lines  and,  in  addition, 
to  stimulate  effort  to  perfect  new  types. 

The  Passing  of  Chemical  Precipitation 

SEWAGE  treatment  by  chemical  precipitation,  exten- 
sively used  for  many  years  in  England,  is  classed  a? 
a  thing  of  the  past  by  George  W.  Fuller  in  the  second 
of  his  Impressions,  elsewhere  in  this  issue.  The  process 
never  gained  the  foothold  in  America  that  it  did  in 
England.  For  two  decades  it  has  rarely  been  adopted 
in  either  country  for  new  works  or  extensions.  The 
passing  of  chemical  precipitation  is  due  to  the  fact  that 
it  increases  while  the  newer  processes  decrease  the  vol- 
ume of  sludge  to  be  got  rid  of — and  sludge  remains,  as 
was  so  well  expressed  long  ago,  the  crux  of  the  sewage 
problem.  It  was  the  septic  tank  and  contact  bed,  the 
latter  soon  followed  by  the  sprinkling  or  percolating 
filter,  that  threw  chemical  precipitation  and  some  other 
methods  into  the  discard.  Mr.  Fuller's  conclusion  is 
that  the  septic  tank  is  also  becoming  a  thing  of  the 
past  in  England.  It  should  be  noted  that  almost  all  the 
septic  tanks  in  England  are  of  the  one-story  or  Cameron 
type,  the  two-story  Travis  tank  never  getting  beyond 
Hampton,  Norwich  and  perhaps  one  or  two  other  places, 
while  the  Imhoff  adaptation  did  not  gain  even  that  much 
ground  on  English  soil,  although  well  established  in 
both  the  United  States  and  Canada  before  the  European 
War.  Imhoff  tanks  are  still  widely  u.sed  in  North 
America,  and  constantly  being  recommended  for  new  in- 
stallations by  many  engineers.  Whether  England  would 
have  turned  so  far  away  from  the  septic  tank  as  Mr. 
Fuller  indicates  had  two-stoiy  tanks  come  in  use  as 
extensively  there  as  here  is  an  interesting  question  that 
cannot  bo  discussed  now.  The  fact  is,  however,  that 
the  Imhoff  tank  at  it.s  be.st,  like  other  methods  of  .sewage 
treatment,  presents  a  sludge  problem — a  problem  that 
will  doubtless  exist  in  some  degiee  as  long  as  cities 
exi.st.  The  hope  of  the  future  is  the  activated-sludge 
process,  but  it  still  presents  many  problems  for  .solution, 
as  Mr.  Fuller's  concluding  article  will  .show. 
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Original  Foundation  Work 

THE  solution  of  an  unusual  and  difficult  foundation 
problem  in  connection  with  the  construction  of  the 
Hudson  River  vehicle  tunnel,  as  described  in  this  issue, 
contains  some  striking  elements  of  interest.  First  of 
these  is  the  resourcefulness  and  thoroughness  with 
which  the  manifold  details  of  construction  were  worked 
out  in  the  field.  The  essence  of  the  undertaking  was  the 
plumb  driving  of  the  24-in.  pipes  that  form  the  casings 
for  the  piles.  Carefully  plumbing  the  first  sections  of 
each  pile  and  drilling  a  hole  ahead  of  each  section  of 
pipe  solved  this  problem.  Success  in  detail  still  depended 
on  the  plumbing  devices,  the  tools  for  placing  reinforce- 
ment and  concrete,  and  the  internal  pipe  cutter,  all  of 
which  were  worked  out  with  praiseworthy  ingenuity. 
The  whole  undertaking,  moreover,  represents  a  bold  and 
original  attack  on  an  exceedingly  difficult  problem — that 
of  sinking  large  piles  through  soft  bottom  to  rock  at  a 
depth  of  250  ft.  Its  successful  accomplishment  is  an 
important  contribution  to  the  foundation  art.  It  is 
possible  that  the  methods  used  will  have  only  limited 
future  application.  Disregarding  cost,  as  a  secondary 
consideration,  it  is  necessary  that  the  material  to  be 
penetrated  shall  be  sufficiently  stable  to  permit  the  drill- 
ing of  the  hole  in  advance  of  the  casing,  and,  in  the 
case  of  long  piles,  sufficiently  stable  also  to  give  them 
the  necessary  lateral  support.  But  subject  to  the  limit- 
ing considerations  in  each  particular  case,  it  has  been 
demonstrated  that  well-drilling  methods  can  be  used  to 
put  down  a  steel  casing  through  soft  soil,  substantially 
plumb,  to  depths  usually  considered  far  beyond  reach, 
and  thereby  to  develop  a  firm  foundation. 


The  Railroads  Tackle  the  Port  Problem 

THE  collective  action  of  the  trunk-line  railroads  that 
enter  New  York  in  retaining  engineering  counsel  to 
undertake  a  study  of  the  railroad  transportation  prob- 
lem of  that  port  is  encouraging,  although  considerably 
handicapped  from  the  start.  It  is  to  be  regretted  that 
the  roads  could  not  see  their  way  clear  to  begin  this 
study  a  year  ago  when  the  plan  of  the  Port  Authority 
was  finally  legalized,  and  when  it  was  evident  that 
sooner  or  later  they  would  be  required  to  define  their 
position  toward  it  and  to  indicate  how  far  they  would 
be  willing  to  go  in  co-operating  to  solve  the  port  ter- 
minal problem.  If  they  had  done  this,  they  now  would 
be  in  position  to  offer  a  positive  and  constructive  con- 
tribution, backed  by  their  united  influence,  instead  of 
finding  themselves  once  more  in  the  role  of  "stand-pat" 
objector,  to  all  appearances  bent  only  on  opposition  to 
what  someone  else  has  proposed.  But  it  is  inconceivable 
that  at  this  juncture  the  roads  should  fail  to  seize  the 
opportunity  to  disclaim  a  dog-in-the-manger  policy. 
Unfortunately,  it  is  quite  possible  that  the  fir.st  phase 
of  the  investigation  must  be  directed  toward  opposing 
the  Port  Authority  plan  before  the  Interstate  Commerce 
Commission,  but  even  here  it  seems  possible  to  lay  a 
foundation  that  will  offer  unmistakable  evidence  of  a 
worthwhile  structure  to  follow.  Through  their  several 
spokesmen,  the  railroads  just  now  are  making  a  strong 
bid  for  public  favor  to  sustain  them  through  what 
promises  to  be  a  year  of  legislative  storm  and  stress. 
But  actions  speak  louder  than  woixls,  and  it  is  quite 
possible  that  the  executives  of  the  trunk  lines  entering 
Nfiw  York  have  an  opportunity  to  forward  the  campaign 
in  defense  of  the  railroad  managements. 


Voting  on  the  Federation 

IN  ACCORDANCE  with  the  decision  of  the  Board  of 
Direction,  reached  just  before  the  annual  meeting  of 
the  society,  the  American  Society  of  Civil  Engineers  is 
to  hold  another  referendum  on  the  question  of  its  affilia- 
tion with  the  Federated  American  Engineering  Socie- 
ties. The  former  ballot  on  this  proposal,  canvassed  in 
November,  1920,  was  taken  under  conditions  quite  dif- 
ferent from  those  that  now  prevail.  Then  the  federation 
had  just  been  organized  and  consisted  of  little  more 
than  an  idea  and  a  hope;  today  it  has  been  in  existence 
for  two  years  and  has  written  a  record  by  which  it 
may  be  judged.  If,  two  years  ago,  the  civil  engineers 
rejected  the  federation  on  the  strength  of  their  estimate 
as  to  future  developments,  today  they  can  act  in  the  light 
of  experience. 

When  the  federation  was  organized,  this  journal,  to- 
gether with  substantially  all  the  other  elements  that 
composed  the  engineering  life  of  the  nation,  bespoke  for 
it  the  interest  and  support  of  engineers  in  every  field, 
anxious  lest  there  be  lost  an  opportunity  to  try  out  a 
great  experiment  that  offered  promise  of  far-reaching 
benefit  to  the  profession.  We  believed  that  good  might 
be  achieved  through  a  closer  co-operation  between  the 
various  branches  of  the  profession  and  through  the  crea- 
tion of  an  agency  that  would  voice  worthily  its  signifi- 
cance in  the  life  of  the  nation.  At  that  time  this  idea 
was  so  new  to  the  great  body  of  the  profession  that 
we  felt  it  incumbent  upon  us  to  aid  in  its  spread.  Today 
the  idea  is  familiar  to  all. 

In  what  degree  the  federation,  as  constituted,  has 
risen  to  its  responsibility — to  what  extent  it  has  fulfilled 
the  hopes  of  the  great  body  of  the  profession  that  spon- 
sored it — is  now  a  matter  of  record.  This  does  not  mean 
that  it  would  be  fair  to  accept  the  record  of  two  years 
as  marking  the  ultimate  achievement  of  the  federation, 
but  it  does  mean  that  in  that  record  will  be  found  a 
fair  indication  as  to  whether  the  machinery  of  the  fede- 
ration has  been  soundly  contrived  and  efficiently  oper- 
ated, as  to  whether  it  is  on  the  right  track  and  making 
progress — in  short,  as  to  whether  the  existing  organi- 
zation is  the  answer  to  the  need  for  which  it  was  cre- 
ated. Opinions  may  differ  as  to  the  significance  of 
that  record ;  .but  it  is  there,  to  be  read  and  interpreted 
according  to  the  vision  and  the  penetration  of  all  who 
may  be  interested. 

The  issue  is  now  before  the  members  of  the  American 
Society  of  Civil  Engineers,  to  be  decided  according  to 
their  individual  judgments  in  the  light  of  the  facts 
.  before  them.  Under  these  conditions  we  feel  no  obliga- 
tion to  the  profession  comparable  with  that  which  im- 
pelled us  to  advocate  the  organization  of  the  federation. 
Then  the  question  was  one  of  stimulating  within  the 
ranks  of  a  profession  a  desire  to  translate  a  new  and 
abstract  idea  into  concrete  reality;  today  the  question 
is  whether  one  society  in  that  prof'ession,  which  elected 
to  bide  its  time  and  watch,  shall  decide  to  affiliate  with 
an  established  enterprise  of  two  years  standing. 

The  issue,  to  be  sure,  is  of  vital  concern  to  the  mem- 
bers of  the  American  Society  of  Civil  Engineers,  and 
the  decision  is  in  their  hands — where  it  belongs.  The 
influence  and  the  resources  of  the  society  are  in  their 
keeping,  to  be  applied  as  they  think  best  toward  for- 
warding the  objects  set  forth  in  its  constitution.  The 
arguments  pro  and  con,  interpreting  the  record  of  the 
federation  and  setting  forth  its  significance  to  their 
society,  will  be  presented  to  them  by  committees  of  their 
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own  Board  of  Direction,  familiar  with  its  affairs  and  its 
interests.  In  the  light  of  those  arguments,  supple- 
mented whei-ever  possible  by  individual  knowledge  and 
conviction  on  the  subject,  the  membership-at-large  will 
formulate  the  decision  of  the  society. 


Garbage  Disposal  and  the  Daily  Press 

TECHNICAL  misinformation  circulated  by  the  daily 
press  is  voluminous  and  varied  but  no  field  is  so 
persistently  misinterpreted  as  that  of  garbage  disposal. 
The  latest  flagrant  example  comes  from  the  editorial 
pages  of  the  Montreal  Star,  which  is  pleading  for  the 
substitution  of  incinerator.s  for  dumps.  The  editor  says: 
The  outrageous  custom  has  been  in  vogue  here  for  years 
of  dumping  garbage  in  open  places,  to  the  detriment  of 
health,  and  also  to  serious  monetary  loss. 

Ever  since  Montreal  has  been  a  city  it  has  made  no 
satisfactory  move  to  utilize  its  garbage  for  power-producing 
purposes.  In  well-managed  European  cities  it  is  usual  to 
make  garbage  plants  pay  very  much  over  their  cost  of  con- 
struction and  maintenance. 

An  expert  on  garbage  destruction  in  this  city  is  authority 
for  the  statement  than  an  up-to-date  method  of  burning  the 
garbage  would  result  in  the  corporation  [city]  reaping  an 
annual  revenue  of  over  $100,000. 

,  Open-air  dumps  have  been  prime  factors  in  the  spreading 
of  infectious  diseases.  Surely  the  horror  of  such  dumps 
will  not  be  tolerated  much  longer. 

Who  is  this  "expert"  who  says  that  Montreal  could 
reap  $100,000  annually  from  incinerators;  which  are 
the  "European  cities  in  which  it  is  usual  to  make  gar- 
bage plants  pay  very  much  over  their  cost  of  construc- 
tion and  maintenance";  what  "infectious  diseases"  have 
been  spread  by  or  from  garbage  dumps  in  Montreal? 

Such  ill  founded  assertions  in  the  daily  press  and  by 
members  of  civic  associations  are  largely  responsible 
for  the  abandoned  garbage  disposal  plants  of  various 
kinds  scattered  over  the  continent.  These  assertions 
.-sometimes  help  get  large  appropriations  for  garbage 
works  which  when  built  put  a  heavy  burden  on  the  muni- 
cipal treasury,  as  should  have  been  known  and  frankly 
stated  as  inevitable.  After  a  time,  money  for  mainten- 
ance and  operation,  or  even  for  intelligent  supei-vision, 
is  not  appropriated;  nuisances  arise  that  may  be  far 
worse  than  a  well  managed  dump ;  and  finally  the  plant 
is  shut  down. 

A  few  well  directed  inquiries  would  show  the  Mon- 
•  leal  Star  and  other  daily  papers  with  too  much  zeal 
and  little  or  no  reliable  information,  that  garbage  dis- 
posal at  best  can  only  produce  a  revenue  that  will  help 
reduce  the  cost  of  collection  and  disposal;  that  in  its 
ery  home  in  England  the  refuse  destructor  has  never 
attained  the  fullness  of  use  nor  produced  the  amount  of 
heat  revenue  commonly  claimed  for  it;  that  today 
British  cities  are  turning  from  destructors  to  other 
mean.H  of  mixed  refuse  disposal;  that  the  British  Min- 
istry of  Health  sanctions  refuse  dumping,  if  the  refuse 
(,e  covered  according  to  prescribed  rules;  that  it 
is  the  abuse  and  not  the  use  of  refuse  dumping  that  is 
objectionable;  that  well  regulated  dumps,  when  sites  can 
be  found  within  reasonable  hauling  distance,  may  be 
less  costly  than  incineration  or  any  other  method  of 
disposal  commonly  feasible,  and  finally  that  there  is  no 
proof  that  infectious  diseases  are  spread  from  open-air 
dumps. 

It  would  seem  unfair  to  dismiss  this  subject  without, 
a  word  of — perhaps  excuse  is  as  good  a  term  as  any — 
for  the  daily  press.  The  multiplicity  of  the  subjects 
with  which  it  is  expected  if  not  forced  to  deal  lays  it 


open  to  a  thousand  chances  to  error.  The  technical 
press,  with  its  staff  of  trained  specialists,  has  difficulties 
enough  in  avoiding  error.  How,  then,  expect  immunity 
from  errors  in  the  daily  press  which  cannot  possibly 
have  specialists  in  more  than  a  few  fields?  The  answer 
to  this  is  a  question  for  the  daily  press  itself,  except 
that  it  must  resort  more  often  to  experts  as  consultants ; 
be  sure  that  those  it  consults  know  their  fields  and  have 
no  axes  to  grind ;  use  a  large  amount  of  plain,  common- 
.sense;  and  last  but  not  lea.st  shun  sensationalism 
and  partisanship — at  least  when  dealing  with  technical 
matters. 


A  Promise  of  Increasing  Usefulness 

IN  ITS  five  short  years  of  existence  the  Associated 
General  Contractors  has  developed  into  a  most  virile 
and  effective  oi-ganization.  Last  week's  convention  in 
Los  Angeles  showed  that  its  energies  are  not  likely  to 
abate  even  though  the  budget  for  the  coming  year  will 
require  some  restriction  of  breadth  of  activity.  There 
was  the  same  clear  appreciation  of  the  external  factors 
that  handicap  the  efficient  execution  of  constructive 
work,  the  same  vigorous  determination  to  take  steps  to 
remove  them,  and  a  heightened  interest,  as  shown  by 
the  report  of  the  committee  on  methods  and  the  subse- 
quent discussion,  in  the  measures  needed  to  increase 
the  internal  effectiveness  of  contracting  organizations. 
The  outlook  for  future  usefulness  is  excellent. 

To  date  the  chief  efforts  of  the  association  have  been 
directed  outwardly.  It  has  been  a  center  of  energizing 
thought  in  the  construction  industry.  The  development 
of  an  equitable  form  of  standard  contract,  the  move  to 
secure  the  correction  of  highway  construction  practice 
hampering  to  the  contractor  and  not  advantageous  to 
the  public,  the  agitation  for  reform  in  surety  practice, 
the  stimulation  of  standardization  effort  among  equip- 
ment manufacturers — these  are  typical  of  its  efforts  to 
draw  into  co-operati%'e  relations  other  branches  of  the 
industry. 

If  the  report  of  the  committee  on  methods  and  its 
reception  by  the  convention  are  an  index  of  the  trend, 
there  will  be  equal  virility  in  future  in  attacking  prob- 
lems within  contracting  organizations  themselves. 
Much  good  work  has  already  been  done — as  instanced 
by  the  preparation  of  standard  estimating  sheets  and  of 
a  model  form  of  financial  statement,  by  the  studies  of 
depreciation  rates  and  of  labor  turnover.  But  the  work 
has  hardly  been  begun.  There  are  broad  areas  of  pro- 
spective study  of  methods  of  doing  work,  on  cost  ele- 
ments, on  management.  The  technique  of  con.struction, 
so  far  as  possible,  needs  to  be  mobilized  and  to  be  made 
generally  available.  Guesswork  would  tend  to  be  elimi- 
nated with  great  resulting  benefit  to  contractors  and  to 
the  public. 

Not  the  least  important  feature  of  the  convention  was 
the  feeling  of  resentment  and  regret  at  the  indictment 
of  war  construction  officials  and  the  suits  against  the 
cantonment  builders.  Nor  was  the  resentment  due  pri- 
mairly  to  the  fact  that  the  charges  have  been  brought 
against  friend.s,  but  rather  to  the  con.sequent  .shaking 
of  public  faith  in  contractors  generally.  The  feeling 
was  but  another  evidence  of  the  new  "pride  of  calling" 
which  the  association  in  its  brief  life  has  developed 
among  the  contractors  of  the  couiitry. 

\Vi  h  su'h  a  "pride  of  calling"  and  with  a  continuance 
of  virile  management  there  is  renewed  promise  of  stead- 
ilv  iticreasing  usefulness. 
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Driving  250-ft.  Piles  for  Hudson  River  Tunnel  Shaft 

Footings  for  Vehicle  Tunnel  Shafts  Consist  of  24-in.  Pipes  Driven  250  ft.  to  Rock,  Filled  with  Concrete 

and  Cut  Off  70  ft.  beiow  Bottom  of  River 

This   is   the   first   of   a   series    of   articles    in    which     describe  the  progress  of  the  work  on  the  New  York- 
Engineering    News-Record    will,    from    time    to    time,     Ne.iv  Jersey  vehicle  tunnel  under  the  Hudson. — EDITOR. 


UNUSUAL  methods  were  invoked  to  solve  the  founda- 
tion problem  that  arose  in  connection  with  the  con- 
struction of  the  river  shafts  at  the  New  Jersey  end  of 
the  Hudson  River  vehicle  tunnel  now  under  construction 
between  New  York  and  Jersey  City.  When  the  two 
shaft  caissons  have  been  sunk  through  the  Hudson  River 
silt  to  their  intended  positions  they  will  come  to  bear- 
ing on  a  pile  footing  now  under  construction.   This  foot- 


part  in  the  driving  of  the  tubes,  this  work  being  carried 
on  from  the  land  shafts  on  both  sides  of  the  river.  The 
tubes  will  pass  through  the  river  shafts  which  will  have 
been  sunk  to  position  before  the  shields  reach  them. 
The  river  shaft  at  the  New  York  side  is  designed  and 
will  be  sunk  as  one  unit,  through  which  both  tubes  will 
pass;  at  the  New  Jersey  end  there  will  be  two  units, 
one  for  each  tube,   built  and  sunk   independently,  but 
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FIG.   1 — ALIGNMENT  .\NU   PROFILK  OF  VEHICLE  TUNNEL   SHOWING   PILE  FOOTING  FOR  RIVER  SH-\FT 


ing  consists  of  24-in.  steel  pipes  driven  through  30  ft. 
of  water  and  an  average  thickness  of  220  ft.  of  soil  to 
ledge  rock,  then  unwatered,  filled  with  concrete  I'ein- 
forced  by  hooped  rods,  and  cut  off  at  an  elevation  more 
than  100  ft.  below  mean 
high  water  and  70  ft.  be- 
low the  bee?  of  the  river. 
No  precedents'  were  avail- 
able for  the  conduct  of 
this  work  and  substan- 
tially all  of  the  methods 
used  were  original  with 
the  engineers,  contractors 
a  n  d  sub-contractors  re- 
sponsible for  the  project. 
As  was  explained  in  the 
general  description  of  the 
Hudson  River  vehicle  tun- 
nel project  in  Engineering 
News-Record  of  Feb.  19, 
1920.  p.  362,  the  two  river 
shafts,  located  approxi- 
mately at  the  pier-head 
lines  on  the  New  York 
and  New  Jersey  sides  of 
the  river,  are  important 
elements  in  the  scheme  of 
•>_vENTiL\TioN SHAFT  Ventilation  for  the  tunnel. 
AND  FOUNDATION  They  play,  however,  no 


connected  after  they  are  in  place  by  a  cross-passage  at 
the  elevation  of  the  tubes. 

As  the  New  Jersey  shafts  will  rest  in  Hudson  River 
silt  at  a  depth  of  approximately  106  ft.  below  mean  high 
water,  special  study  was  given  to  their  foundations. 
As  a  result  of  this  study  there  is  being  installed  a  pile 
foundation  of  unusual  design  and  construction  that  will 
provide  for  the  direct  transmission  of  the  ventilating- 
shaft  load  to  the  underlying  rock  more  than  150  ft. 
below  its  base.  Work  on  this  foundation  for  the  north 
caisson  is  now  substantially  completed  and  the  experi- 
ence that  has  been  obtained  upon  it  will  be  available  in 
the  construction  of  that  for  the  south  caisson,  which 
will  be  undertaken  in  the  spring. 

Fovndation  Conditions — Each  of  the  two  river  shafts 
is  37  ft.  3  in.  by  50  ft.  3  in.  in  plan.  The  caisson  sec- 
tion of  the  shaft  is  108  ft.  &i  in.  high  which  brings  its 
rim  2  ft.  1'  in.  above  mean  high  water.  This,  as  shown 
in  Fig.  2,  is  assumed  as  El.  300.  The  weight  of  each 
shaft,  including  the  superstructure,  fans,  and  other 
equipment,  will  be  10,155  tons,  which  will  be  reduced  by' 
a  buoyancy  of  6,109  tons,  leaving  a  net  weight  of  4,046 
tons  to  be  supported.  The  unit  load,  therefore,  amounts 
to  2.16  tons  per  square  foot  without  considering  the 
effect  of  wind  loads  on  the  exposed  superstructure. 
When  this  is  taken  into  account  and  no  credit  taken 
for  the  lateral  support  given  to  the  shaft  by  the  sur- 
rounding soil,  the  loading  along  the  leeward  edge  of  the 
bottom  is  increa.sed  over  this  net  dead  load  by  30  per  cent, 
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At  the  site  of  the  shaft  the  river  is  about  30  ft.  deep 
at  mean  high  water.  The  bottom  consists  of  20  ft.  of 
river  mud,  underlaid  by  about  195  ft.  of  Hudson  River 
silt,  and  under  that  a  5-ft.  bed  of  sand  and  gravel, 
which  rests  on  bed  rock  close  to  El.  50.  This  makes 
a  total  depth  from  mean  high  water  to  ledge  rock  of 
about  250  ft.  The  foot  of  the  shaft,  therefore,  will 
rest  in  Hudson  River  silt  at  El.  193.5,  while  the  top  of 
the  stratum  of  silt  lies  at  El.  250,  or  50  ft.  below  mean 
high  water.  Although  it  is  probable  that  the  silt  could 
bear  .«afely  the  estimated  load,  there  prevails  so  much 
difference  of  opinion  concerning  its  physical  character 
in  place  and  its  probable  behavior  under  load  that  it 
was  decided  to  provide  direct  support  for  the  shaft  by 
extending  footings  to  the  rock. 

Design — The  plan  adopted  calls  for  the  provision  un- 
der each  caisson  of  42  piles  or  columns  of  reinforced 
concrete  extending  from  ledge  rock  to  the  bottoms  of 
the  shafts.  As  the  entire  weight  of  the  structure 
would  be  supported  on  the  piles,  the  load  on  each  pile 
is  estimated  as  97  tons  without  considering  wind  loads. 
In  the  piles  farthest  from  the  center  line  this  dead  load 
may  be  increased  by  wind  load  to  126  tons  per  pile. 
Each  pile  consists  of  a  steel  pipe  24  in.  in  outside  diam- 
eter and  having  a  3-in.  wall,  filled  with  concrete  rein- 
forced as  shown  in  Fig.  3.  The  cross-sectional  area  of 
each  pile,  including  the  steel  shell,  is  452  sq.in.,  of 
which  9.4  sq.in.  is  reinforcement.     Assuming  the  ratio 
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of  moduli  as  15,  this  is  equivalent  to  141  sq.in.  of 
concrete,  which,  added  in  place  of  the  area  of  steel,  is 
584  sq.in.  of  concrete  or  equivalent.  This,  it  will  be 
seen,  takes  no  account  of  the  steel'  shell  except  to  in- 
clude its  cross-section  as  an  equal  area  of  concrete. 
Under  the  dead  load  of  97  tons  per  pile  this  gives  a 
unit  stress  of  333  lb.  per  sq.in.,  which,  increased  by  30 
per  cent  to  provide  for  wind  load,  makes  432  lb.  per  sq.in. 

The  reinforcement  consists  of  si,x  bars,  three  of  which 
are  11  in.  square  and  thi'ee  U  in.  square  placed  as  shown 
in  Fig.  3.  and  surrounded  by  2-in.  round  spiral  hooping 
on  a  9-in.  pitch.  This  is  held  in  place  by  three  vertical 
spacers  of  1 1  x  1 1  x  11-in.  angles  notched  for  the  hoop- 
ing. Clips  fastened  to  every  bar  and  spaced  18  in.  cen- 
ter to  center  keep  the  reinforcement  centered  in  the 
piles  and  prevent  its  coming  into  contact  with  the  steel 
.shell.  Hooping  and  reinfoi-cing  bars  were  securel.V 
wired  together  throughout,  and  the  reinforcement  was 
assembled  in  lengths  of  approximately  20  ft.  Each  of 
these  lengths  or  "baskets"  was  connected  to  the  next 
one  by  U-bolts  on  the  square  rods,  each  of  which  was 
lapped  3  ft.  9  in.  Spacer  angles  were  spliced  with  il-in. 
bolts.    Reinforcement  and  splices  are  shown  in  Fig  3.. 

As  the  /  r  ratio  of  these  piles  is  about  300,  thoy  were 
not  expected  (o  art  as  columns,  but  a  study  w.-is  made 
of  the  rrsi.'<t.'inco  that  would  be  nfTered  by  the  silt  to 
their  bending.     This  indicated  that  they  might   safely 
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be  considered  on  the  basis  of  their  cross-sectional  area 
without  regard  to  their  characteristics  as  to  columns. 

Construction — It  will  be  seen  that  Lhe  installation  of 
these  piles  involved  unusual  difficulties  and  that  excep- 
tional methods  and  special  plant  would  be  the  rule.  The 
problem  involved,  for  each  of  the  42  piles,  driving  a 
24-in.  pipe  through  about  30  ft.  of  water  and  220  ft.  of 
bottom  to  a  firm  bearing  on  ledge  rock,  holding  the  pipe 


In  effect  each  of  these  pipes  constituted  an  open  caisson 
rather  than  a  pile  in  the  usual  acceptance  of  the  term. 
Operations  were  conducted  from  a  platform  built  as 
shown  in  Fig.  4  at  an  elevation  about  6  ft.  above  mean 
high  water.  In  sinking  each  pipe  three  20-ft.  lengths 
of  the  24-in.  pipe  were  assembled  and  held  in  a  vertical 
position  by  a  derrick.  The  depth  of  water  being  about 
30  ft.,  this  brought  the  top  of  the  second  length  just 
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FIGS.  .1  TO  12— SPECI.M,  K(,!r  I IMENT  USED  IX  SINKINT.   ^i-I.X.    IMPES 
-String    of   weU-driUingr   tools,    sliowing    ilamp    used.  Fig.  9^— Lower  end  of  pipe  used  to  clean  out  pile  Ijy  jetting. 


used    to    drive    pipes. 
;pcrl   ill   drillinj^  ahead  of  pipes. 
I-   t-i   liM    .Hi  --section  of  pipes      1 
iiil   iM,  t  il   I    |..    u  IS  found  to  sink  tu 
il  iM>'    -III"  i.-.l-il  it. 


Fig,   10 — Bailer  used    to   unwater  pipe 

Fig.   11 — Plumbing  device   for  use   in  pipe  when  filled 

water. 

Fig.  12 — Plumbing    device  for   use   in   pipe    which  has 

unwatered.  ► 


plumb  while  driving,  placing  the  reinforcement  and 
cutting  it  off  at  an  elevation  more  than  100  ft.  below 
the  surface  of  the  river,  depositing  the  concrete  up 
to  that  same  level,  and  finally  cutting  off  and  removing 
the  length  of  24-in.  pipe  above  that  elevation.  In  the 
beginning  experiments  were  made  in  depositing  the 
concrete  in  the  pipes  under  water,  JDut  results  were  not 
satisfactory  and  it  was  decided  to  unwater  each  pipe. 
This  introduced  a  new  requirement  to  the  problem  which 
not  only  necessitated  the  unwatering  of  the  pipe  but 
also  made  it  possible  to  inspect  the  interior  of  each 
pipe  before  the  reinforcement  and  concrete  were  -placed. 


above  the  platform.  The  projecting  20-ft.  length  was 
then  plumbed  in  bo+h  directions  by  the  use  of  transit. 
Two  12  X  12<-in.  sticks,  suitably  notched  out,  bolted  to- 
gether, and  laid  horizontally  on  the  deck  of  the  plat- 
form as  shown  in  Fig.  18,  were  used  to  clamp  the  pipe 
and  to  adjust  it  while  it  was  being  plumbed.  When 
this  had  been  done  the  sticks  were  fastened  to  the  deck 
to  serve  as  guides  during  the  sinking  of  the  pipe.  As 
each  20-ft.  length  was  sunk  the  next  one  added  was 
.plumbed  by  the  same  process. 

Experiments   conducted   during   the   early  stages  of 
the  work  demonstrated  that  it  would  not  be  practicable 
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to  sink  the  pipes  to  so  great  a  depth  by  power  driving 
alone  and  that  it  would  be  exceedingly  difficult,  if  not 
impossible,  to  insure  their  remaining  plumb  if  an  oi'di- 
nary  jet  were  employed.  So  recourse  was  had  to  well- 
drilling  practice,  by  which  the  pipe  or  casing  is  sunk, 
length  by  length,  into  a  hole  that  has  been  driven  in 
advance  to  receive  it.  The  drilling  is  done  by  a  heavy 
cutting  bit  or  "spud,"  which,  with  its  string  of  acces- 
sory tools,  is  operated  through  the  interior  of  the  pipe 
already  in  place,  the  up-and-down  motion  being  imparted 
by  a  machine  at  the  surface  operated  on  the  walking- 
beam  principle.    As  the  soil  is  churned  into  suspension 


nent  that  driving  was  done  by  withdrawing  the  drill- 
ing tools  altogether  and  using  instead  the  2,400-lb. 
hammer,  shown  in  Fig.  6. 

As  the  pipes  were  lowered  it  was  found  that  the  first 
three  lengths,  or  60  ft.,  would  sink  of  their  own  weight 
to  the  level  of  the  platform.  The  well-drilling  machine 
then  dug  20  ft.  below  the  bottom  of  the  lowest  pipe  by 
"spudding  and  bailing,"  after  which  another  length  of 
pipe  was  added  at  the  top  and  the  whole  casing  lowered 
20  ft.  The  first  four  sections,  80  ft.  of  pipe,  sank  of 
their  own  weight  in  the  hole  thus  prepared.  The  fifth, 
sixth,   and   seventh   lengths   and  sometimes  the  eighth 
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13  TO   16— SPECIAL  EQIMP.ME.MT   ISEU  FOR  PL.VCING   RKINFORCEMENT  AND  CONCRETE 
I'iC.  13 — Clump  for  handling  relnforcinniit.  Fig.   15 — Hucket  for  depositing  concrete. 

Kig.   14 — Hooks  for  lowering  assembled  reinforcement.        Fig.  16 — Internal  cutter  for  cutting  oft  plies. 


by  thi.s  process,  the  drilling  is  stopped  from  time  to  time 
and  the  material  raised  to  the  surface  in  a  bailer.  A 
bit  with  its  string  of  tools  is  shown  in  Fig.  5  and  a 
bailer  in  Fig.  7.     Three  weights  of  bits  were  used  on 

his  work  ;  3,000-lb.,  2,.500-lb.  and  2,000-lb.    The  2,500-lb. 

it  was  found  to  be  most  satisfactory  for  general 
USE.  Vowy  machines  were  used  on  this  work  as  shown 
in  Fig.  17,  two  of  them  being  No.  27  and  two  No.  2.3 
Star  Portables. 

Whenever  it  becomes  necessary  to  apply  power  to 
■Insist  in  the  sinking  of  the  pipe  this  usually  is  done 
by  bolting  to  the  string  of  tools  a  heavy  steel  clamp 
which  is  allowed  to  strike  upon  a  flangf  or  di.sc  over  the 
tnp  of  the  pipe.  The  machine  then  operates  as  a  driver, 
lij.ving  a  hammer  effect  equal  to  the  total  weight  of  the 
bit  anrl  toois.  Such  a  clamp  \\^  shown  in  Figs,  h  and  18. 
In  the  beginning  of  this  work  this  practice  was  fol- 
lowed, hut  it  was  found  that  the  danger  of  accidentally 
dropping  the  tools  down  through  the  pipe  was  so  immi- 


and  ninth  went  down  also  without  difficulty,  sometimes 
under  the  weight  of  a  2,400-lb.  hammer  and  sometimes 
with  the  assistance  of  a  light  tapping.  The  tenth  sec- 
tion required  driving  and  the  eleventh,  twelfth,  and  the 
thirteenth  each  went  a  litle  harder,  the  thirteenth  in 
some  cases  requiring  very  hard  driving.  When  frag- 
ments of  the  ledge  broken  up  by  the  spudding  had  been 
brought  up  in  the  bailer,  the  rock  was  further  spudded 
just  sufficiently  to  insure  a  level  seating  for  the  pipe. 
It  was  found  that  within  a  few  days  after  comple- 
tion of  the  driving,  50  or  60  ft.  of  deposit  formed  at 
the  bottom  of  each  pipe  due  to  .settlement  of  the  sus- 
pended silt  that  had  been  churned  up  by  the  spudding 
process.  This  deposit  was  taken  out  by  spudding  and 
hailing  again  before  concreting  was  commenced.  In 
order  not  to  delay  the  work  by  withdrawing  one  of  the 
four  machines  that  were  sinking  the  pipe  a  fifth  ma- 
chine of  similar  design  but  smaller  size  was  installed 
to  do  this  secondary  cleaning. 
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Early  in  the  work  it  was  found  that   infinite  pains     per  pile,   the   actual   pumping  time  being  about  3  hr 


were  justified  in  preparing  each  length  of  pipe  to  avoid 
difficulty  in  coupling  them  to  each  other.  The  threads 
were  ordered  cut  with  ample  clearance  and  collar.s  hav- 
ing tapered  threads  were  used  to  prevent  damage  dur- 
ing transpc  Ution  and  handling.  When  these  collars 
were  removeu  the  threads  were  cleaned,  first  with  a 
steam  jet  and  then  with  a  thread  comb.  If  any  threads 
were  found  to  be  "r.urred  or  otherwise  imperfect  they 


After  the  pulsometer  began  to  discharge  clean  water 
the  process  was  continued  for  about  an  hour,  which 
was  about  the  time  required  completely  to  change  the 
water  in  a  pile.  A  cage  or  mandrel  was  then  lowered 
and  raised  in  each  pile  to  insure  freedom  from  ob- 
struction or  deformation  of  the  cross-section. 

Concrete   Bottom    Seal — To    unwater    the   pipes    the 
bottom   was   first   sealed   with   a   plug  of   special   con- 


were  dressed  by  fili.!?.  The  hammer  struck  directly  on  crete.  All  concrete  was  handled  into  the  pile  by  a  spe- 
the  upper  coupling  oi  -ach  length  rather  than  through  cial  9-cu.ft.  bucket,  which  is  shown  in  Fig.  15.  In  form- 
a  driving  head  screwed  Into  the  coupling.  This  was  in  ing  the  plug  this  bucket  was  charged  first  with  44  cu.ft. 
accordance  with  ordinary  oil-well  drilling  practice.  After     of  2  :  3   mortar  and  41   cu.ft.   of   1  :  1.6  :  3.2  concrete, 

which  contained  25  per  cent 
more  cement  than  did  the 
1:2:4  specification  concrete. 
Then  followed  two  buckets  of 
1 :  1.6:  3.2  concrete,  the  total 
of  27  cu.ft.  forming  the  bot- 
tom plug.  When  this  had 
been  deposited  it  was  allowed 
to  set  for  at  least  ten  days 
after  which  the  water  was 
bailed  out  by  means  of  a 
bucket  made  of  a  7-ft.  length 
of  20-in.  pipe  with  a  flap 
valve  at  the  lower  end.  When 
the  water  had  been  bailed  to 
within  10  ft.  of  the  concrete 
p'ug  the  top  of  the  plug  was 
spudded  very  lightly  to  loosen 
any  laitance,  which  was  then 
removed  by  bailing  the  re- 
maining 10  ft.  of  water.  The 
placing  of  each  plug  required 
about  20  to  30  min.  and  the 
bailing  of  the  pile  required 
about  2  hours. 

Inspection  of  Interior  of 
Pipe — Before  the  reinforce- 
ment was  placed  the  interior 
of  the  pipe  was  inspected  and 
tested  for  plumb  driving. 
This  was  accomplished  by 
the  aid  of  a  white  disk. 
8  in.  in  diameter,  which  was 
the  organization  was  in  good  working  order  each  of  '  lowered  at  the  end  of  a  sash  cord  immediately  below 
the  four  machines  used  sank  one  section  of  20  ft.  in  8      an  electric  lamp,  the  light  of  which  was  thrown  by  a 


FIG.  17— GEXERAI.  VIEW  OF  WEIJ.-DRTLLIXO  PT.ANT 
Here  are  .shown  the  four  ■n-(-Il-clri!liim    in:Mliines  at  work   on   the  flnst  row   of  piles. 


the  right  of  the  center  a  length 
.seen  the  pulsometer  used  foi-  j' ttinu 
tliH  Ii'ft  is  set  for  driving  a  pip'  ,  li :i\ 
bailer   is  shown  lashed  to  the   under 


1     -   just  been  added  to  one  pile.      Behind  it 
•    ii,-).i.    of  tlie  pipe  to  clean  it.     The  machine  to 
Iq   :i   ihiving  clamp  fitted  to  its  string  of  tools.  A 
ide   of  the  boom. 


hr.  or  three  lengths  in  24  hr.    The  work  was  carried  on 
continuously  in  three  shifts. 

After  the  sediment  had  been  spudded  and  bailed  the 
pipe  was  cleaned  out  by  means  of  a  water  jet.  This 
jetting  was  accomplished  through  a  3-in.  wrought-iron 
pipe  fitted  at  its  lower  end  with  an  inverted  funnel  as 
shown  in  Fig.  9.  Jetting  was  commenced  with  the  bot- 
tom of  the  pipe  about  20  ft.  above  the  rock  surface, 
the  pipe  then  being  gradually  lowered  to  within  12  in. 
of  the  rock  surface.  Water  pumped  down  through  the 
3-in.  line  by  a  No.  5  pulsometer  pump  rose  outside  of 
the  funnel  and  was  carried  away  over  the  top  edge  of 
the  24-in.  pipe.  When  the  bulk  of  the  suspended  matter 
had  thus  been  carried  off  the  process  was  reversed  and 
water  was  pumped  into  the  top  of' the  large  pipe  by  a 
2-in.  pump  and  withdrawn  through  the  3-in.  pipe  by 
means  of  the  pulsometer.  During  this  process  the  3-in. 
pipe  was  lowered  slowly  until  it  rested  on  the  rock. 
This  entire  cleaning  process  required  from  5  to  6  hr. 


reflector  upon  the  top  of  the  disk.  This  device,  shown 
diagrammatically  in  Fig.  12,  made  it  possible  to  observe 
the  position  of  the  disk  all  the  way  down  the  pipe  and 
to  note  when  it  was  just  touching  the  pipe  wall.  Meas- 
urement from  the  upper  edge  of  the  pipe  to  the  sup- 
porting cord  indicated  any  variation  from  the  vertical. 
Application  of  this  test  at  25-ft.'  intervals  throughout 
the  depth  of  each  pipe  showed  no  substantial  variation 
from  the  vertical.  Only  four  piles  were  out  of  plumb 
more  than  12  in.,  or  one  half  the  diameter  of  the  pipe; 
and  one  of  these,  which  was  24  in.  out,  was  the  first  pile 
sunk.  One  was  91  in.  out  and  one  8'  in.,  the  remainder 
ranging  from  nothing  to  7  in.  off  the  vertical.  This 
gratifying  result  is  attributed  in  large  measure  to  the 
practice  of  drilling  the  hole  in  advance  for  each  20-ft. 
length  of  pipe. 

When  the  work  was  commenced  and  it  was  expected 
that  the  pipes  would  be  completed  without  being  un- 
watered,  another  device  was  prepared  for  this  purpose. 
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This  is  shown  in  Fig.  11.  It  consisted  of  a  5-ft.  length 
of  2-in.  pipe  having  at  its  lower  end  a  disk  10  in.  in 
diameter.  In  the  top  of  this  2-in.  pipe  was  a  water- 
proof plug,  from  the  centre  of  which  was  suspended  a 
plumb  bob,  and  through  which  passed  an  electric  wire 
connected  with  the  plumb  bob.  Between  this  plumb  bob 
and  the  inside  walls  of  the  pipe  near  its  lower  end  was 
a  clearance  of  is  in.  all  around.  A  wire  was  then  led 
from  the  plumb-bob  connection  and  another  from  the 
outside  wall  of  the  2-in.  pipe.  These,  together  with 
the  line  from  which  the  whole  arrangement  was  hung, 
passed  up  through  the  24-in.  pipe  to  the  working  plat- 
form, where  the  wires  were  connected  through  an  elec- 
tric-light circuit  to  an  electric  lamp.  It  will  be  seen 
that  so  long  as  this  apparatus  hangs  vertically  the  cir- 
cuit will  be  incomplete,  and  the  lamp  will  remain  dark. 
If  the  device  be  tilted  to  one  side  sufficiently  to  bring 
the  plumb  bob  in  contact  with  the  wall  of  the  pipe  the 
circuit  will  be  completed  and  the  lamp  lighted.  By  this 
means  it  was  possible  to  bring  the  edge  of  the  10-in. 


V]<;  IS— WKIJ.-DRII-I.rXf:  I!IT 
The  bit  haw  ju.at  bfin  withclniwn  from  n  pipp.  th'  top  of 
whlrh  m;i.v  b<'  s:>rn  tjftwf-en  th<'  notched  UmixTS  by  which 
It  Wiis  plumh.fl  mikI  Kuiflcd  .luritiK  slnklnc.  Hchin.l  the 
man  In  thi'  i  icht  iv  sen  the  upper  enri  of  a  .atrlns  of  lools 
In  annthei-  pipe.  The  "Jars"  are  Jii.xt  oppoKilc  the  man'H 
head,  anri  the  clamp  xhnwn  Juwl  below  hlH  elbow  ha.«  been 
fitted  to  th"-  utem  mo  that  the  IooIh  inav  be  iise.l  a«  a  ham- 
mer for  driving  the  pipi-  in  which  they  banc.  Notice  that 
the  clamp  Is  absent  from  the  tools  that  have  been  "spiid- 
rling." 

disk  just  touching  the  .side  of  the  pipe  and  by  mea.s- 
uring  the  distance  between  the  supporting  line  and  the 
edge  of  the  pipe  at  it.s  upper  end  to  detect  any  variation 
from  the  vertical.  This  device  was  used  to  plumb  each 
pipe  immediately  after  it  was  driven. 


Placing  of  Reinforcement — As  has  been  explaineo, 
the  reinforcement  was  assembled  into  units  or  "bas- 
kets," each  about  20  ft.  long.  A  special  clamp,  shown 
in  Fig.  13,  was  designed  to  grip  each  basket  near  its 
upper  end.  By  this  clamp  the  basket  was  lifted  to 
position  and  held  suspended  from  the  top  rim  of  the 
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pipe  ijy  tile  lilt  shown  in  Fig.  18.  the  material  in  sii.spensinn 
i.-i  lenioveil  throuRli  the  pipe  bv  mean.-;  of  this  bailer  X.-.ir 
the  left  eilge  of  the  picture  is  seen  a  .itring-  of  tools  (llted 
with  a  (IrivinK  clamp,  while  behind  the  richt-hand  man 
hang  the  tools  that  have  been  spudding  for  thi-  pipe  now- 
being  bailed.  The  flange  through  which  the  drilling  line 
enters  the  top  of  the  pipe  is  .shown  resting  on  the  upper 
shoulder  of  the  bit. 

I)ipe,  while  the  derrick  swung  the  next  length  of  basket 
to  be  attached.  To  facilitate  this  operation  the  clamp 
wa.s  applied  just  below  the  point  at  which  would  come 
the  lower  end  of  the  splice.  As  each  successive  basket 
was  added  at  the  upper  end  the  whole  reinforcemnt  was 
lowered,  a  careful  tally  being  kept  of  the  length  that 
had  been  let  down.  The  total  length  of  reinforcement 
required  for  each  particular  pile  was,  of  course,  known 
in  advance.  As  the  upper  end  of  the  reinforcement 
in  each  pile  must  be  at  the  elevation  of  the  cutoff,  more 
than  100  ft.  below  the  level  of  the  platform  from  which 
the  work  was  handled,  it  usually  was  necessary  to  cut 
the  upper  length  to  fit,  which  was  done  by  a  blow  flame 
The  reinforcement  was  lowered  to  position  by  means  of 
an  attachment  shown  in  Fig.  14.  This  consisted 
of  a  heavy  circular  .steel  di.sk  slightly  smaller  than  the 
inside  diameter  of  the  pipe,  and  having  on  its  top  three 
eye-bolts  from  which  it  was  suspended  to  the  derrick 
line.  Swinging  from  its  under  side  were  six  hooks  each 
about  4  ft.  long  attached  by  swivels  on  a  circle  of  6-in. 
diameter.    When  these  hooks  were  engaged  in  the  lift- 
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FIG.   20— PORTABLE  CONCRETE  BIN 

ing  rings  of  S-in.  wire  at  the  top  of  the  reinforcement 
their  lower  ends  were  spread,  as  will  be  seen  in  the 
diagram.  When  the  reinforcement  had  been  lowered 
to  position  inside  the  casing  and  had  come  to  bearing 
on  the  bottom  the  derrick  line  was  slacked  off  just 
enough  for  the  hooks  to  swing  vertically  into  the  cen- 
ter, thereby  clearing  the  reinforcement,  after  which 
the  disk  was  raised  to  the  surface.  The  installation  of  ■ 
the  reinforcement  in  one  pile  required  about  5  hr. 

Depositing  Concrete— Concrete  was  machine  mixed 
on  the  working  platform  and  was  handled  by  derrick 
to  a  portable  elevated  bin  or  hopper  shown  in  Fig.  20, 
from  which  it  was  drawn  as  needed  for  each  pile  into 
the  depositing  bucket.  This  is  of  special  design  and  is 
shown  in  Fig.  15.  It  holds  just  enough  concrete  in  one 
charge  to  fill  3  ft.  of  thel  pile.  Because  of  the  shape  of 
its  lower  end  and  the  design  of  the  dumping  gate,  each 
time  this  bucket  was  lowered  into  the  pile  it  penetrated 
into  the  surface  of  the  concrete  already  deposited.  This 
effected  the  discharge  of  the  new  concrete  below  the 
existing  surface  and  reduced'  considerably  the  formation 
of  laitance.  The  concrete  was  a  1:2:4  mixture  using 
^in.  gravel  as  coarse  aggregate.  About  3^  hr.  were 
required  to  concrete  a  pile. 

Cutting  of  Pipe— When  concrete  had  been  deposited 
to  the  cutoff  level  the  pipe  was  cut  off  at  EI.  19.5  by 
means  of  an  internal  pipe-cutter  of  special  design.  This 
consisted  of  a  cutting  head  as  shown  in  Fig.  16  at  the 
end  of  an  8-in.  pipe.  The  extension  and  flange  beneath 
it  acted  as  a  spacer  to  insure  the  cutter  being  kept  at 
a  constant  elevation  above  the  top  of  the  concrete.  A 
2-in.  pipe  extending  down  inside  the  8-in.  pipe  operated 
an  expander  in  the  cutter  by  which  the  cutting  dies 
were  fed  outward  as  they  penetrated  the  wall  of  the 
pipe.  This  cutter  was  at  first  operated  by  hand  power 
at  the  end  of  an  arm  attached  to  the >  8-in.  pipe  where 
it  projected  above  the  upper  end  of  the  pile.  After 
the  .first  few  piles,  however,  steam  power  was  used  as 
shown  in  Fig.  16.    It  required  about  6  hr.  to  set  up  the 


cutting  plant,  to  cut  a  pipe,  and  then  remove  the  plant. 

After  each  pipe  had  been  cut  the  upper  section  was 
withdrawn.  To  do  this  the  pipe  was  capped  by  a 
wrought-iron  cap  and  compressed  air  led  into  it.  The 
upper  section  was  then  jarred  loose  by  one  of  the  well- 
drilling  machines  and  by  the  air  pressure  inside  the  pipe. 

Work  on  this  foundation  was  begun  on  Aug.  1,  1922. 
At  the  present  writing  all  the  pipes  except  one  have 
been  driven,  filled  and  cut  off,  and  it  is  expected  that 
all  will  have  been  cut  off  by  Mar.  1.  The  average  force 
employed  has  been  about  35  men  throughout  24  hours. 


FIG.  21— INTERNAL  PIPE-CUTTER 
This  specially  designed  tool  was  iKsed  to  cut  off  the  24-in 
?\l^^l  h"  *V  '','"'°"'  m-h.w.  The  central  head,  containing 
the  cutting:  tools  and  clearing  disks,  is  revolved  by  means 
ot  the  S-in.  pipe  which  extends  up  through  the  24-in.  pipe 
to  the  working-  platform. 

Personnel— The  work  is  being  carried  on  under  the 
supervision  of  the  New  York  and  I^ew  Jersey  Bridge 
and  Tunnel  Commissions,  Clifford  M.  Holland,  chief  en- 
gineer, Milton  H.  Freeman,  engineer  of  construction. 
Miles  I.  Killmer,  resident  engineer  on  the  work,  and 
Ole  Singstad,  engineer  of  designs.  Booth  &  Flinn,  Ltd., 
are  general  contractors,  for  whom  Leroy  Tallman  is 
general  superintendent,  Contract  No.  4,  and  M.  E. 
Chamberlain,  chief  engineer.  The  sinking  of  the  piles 
was  handled  under  subcontract  by  Sprague  &  Henwood 
of  Scranton,  Pa„  N.  R.  Osborne,  president.  The  tools  and 
special  equipment  used  in  sinking  the  piles  were  de- 
signed and  manufactured  in  the  shop  of  the  subcon- 
tractor. 
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Setting  the  Practical  Limits  of 
Terminal  Unification 

Analysis  of  the  New  York  Port  Terminals  Problem 

to  Determine  a  Reasonable  Basis  for 

Joint  Terminal  Facilities 

By  Frank  R.  Ford 

Commissioner,  the  Port  of  New  York  Authority 

Abstract  of  addrr.is  deVvei-id  Sept.  21,  1922.  hi forr  the  Building 

Trades   Employrrs'  Association  of  Essex  Co.,  N.  J. 

IN  December,  1921,  the  heads  of  the  twelve  standai'd  rail- 
roads operating  into  New  York  sat  on  one  side  of  a 
large  table,  in  the  Port  Authority's  office,  and  the  six  com- 
missioners of  the  Port  of  New  York  Authority  representing 
the  states  of  New  York  and  New  Jersey  sat  on  the  other 
side,  and  unanimously  agreed  on  the  following  as  the  first 
of  nine  fundamental  principles  needed  for  the  port  develop- 
ment: "Terminal  operations  within  the  Port  District  (New 
York)  so  far  as  economically  practicable  should  be  unified." 
As  may  be  inferred  from  the  langruage  of  this  principle, 
there  is  a  practical  limit  to  the  extent  that  terminal  opera- 
tions may  be  unified  and  it  is  of  interest  to  determine  just 
where  this  limit  lies. 

On  the  side  of  government,  in  order  to  lay  down  a  com- 
prehensive plan  for  economical  port  development,  there  have 
now  been  unified  the  several  authorities  of  the  federal 
government,  of  two  states  and,  so  far  as  desired  by  them, 
of  105  separate  municipalities  within  the  Port  District.  This 
unification  is  known  as  The  Port  of  New  York  Authority, 
consisting  of  a  commission  of  six  members  with  officers  and 
technical  staff. 

On  the  side  of  the  railroads,  terminal  operations  in  cer- 
tain places,  including  Chicago,  St.  Louis,  Cleveland,  Cincin- 
nati, etc.,  have  been  unified  as  to  the  operation  of  certain 
facilities,  including  passenger  stations,  freight  stations, 
warehouses,  marine  equipment,  trucking,  terminal  bridges 
and  belt  lines.  Under  the  stress  of  war,  these  and  other 
railroad  facilities  were  almost  universally  pooled  by  the 
U.  S.  Railroad  Administration  to  increase  efficiency, 
capacity  and  speed  of  operation. 

The  terminal  problem  in  New  York  has  become  exceed- 
ingly complicated  because  of  there  being  twelve  standard 
railroads  entering  the  Port  District,  in  the  main  separately 
owned  and  operated,  and  each  having  its  separate  terminals, 
freight  stations  and  port  development.  If  these  railroads 
were  in  one  ownership  and  operation,  there  would  be  few 
problems  except  those  of  finance  and  design.  This  is 
exemplified  in  Brooklyn  and  Long  Island  where  the  Long 
Island  R.R.  is  .sole  owner  and  operator.  Another  reason 
for  the  past  delay  in  unification  of  rail  terminals  in  and 
around  New  York  is  the  wonderful  system  of  inland  water- 
ways comprising  its  harbor,  which  form  with  the  use  of 
railroad  car  floats  a  "water  belt  line"  that  enables  each 
railroad  to  reach  all  important  parts  of  the  Port  District. 
But  with  increasing  costs  of  operation,  and  with  the  need  of 
flecp-sea  shipping  for  the  waterfront  in  congested  parts 
<pf  the  harbor,  such  as  Manhattan  and  .lersey  City,  the  time 
has  come  to  augment  this  "water  belt"  delivery  with  facili- 
ties possessing  greater  efficiency  and  speed  of  operation. 

Such  improved  facilities  should  include  for  Manhattan, 
freight  operation  by  tunnel  lines  to  freight  stations  and 
warehouses  located  away  from  the  waterfront.  All  parts 
of  New  .Icrsey,  Long  Island  and  the  Bronx  within  the 
Port  Distrirt  should  be  joined  by  standard  belt  line  rail- 
roads connecting  with  all  rail  lines  entering  New  York.  The 
•  a.st  and  west  sides  of  the  port  should  also  be  joined  by  a 
freight  tunnel  line  which  the  Port  Authority  has  located 
under  the  Upper  Bay  between  Greenville  and  Bay  Ridge. 
Each  railroad  by  itself  would  not  he  able  Id  finance  the 
large  capital  expenditures  required  for  a  separate  modern 
freight  terminal  system  of  this  character,  nor  would  the 
limit  of  space  in  the  congested  areas  and  the  necessity  for 
enlarged  capacitie.s  for  future  operations  permit  of  mote 
than  one  system  of  this  character  which  therefore  must  be 
jointly  used. 

The  railroads  have  in  the  past  generation  spent  cnormouB 


sums  upon  new  and  extended  passenger  facilities  and 
terminals  in  and  around  New  York,  and  have  improved  their 
main-line  tracks  to  a  point  of  high  efficiency,  but  during 
this  period  they  have  spent  comparatively  little  on  freight 
terminals  in  this  section.  Passenger  traffic  after  all  may 
be  considered  as  a  by-product  of  the  commercial  activity  of  a 
community  which  is  represented  by  its  freight  traffic,  and 
it  is  to  care  for  the  future  growth  of  the  freight  terminal 
facilities  that  the  Port  Authority  was  created.  When  the 
railroad  freight  service  breaks  down,  it  occurs  at  the 
terminals  and  results  in  an  embargo.  In  recent  times  of 
business  activity  this  has  occurred  frequently  in  this  port. 

It  is  to  remedy  these  antiquated,  inadequate  and  separated 
port  facilities  that  the  plans  of  the  Port  Authority  have 
been  prepared.  The  need  exists.  The  Port  Authority  has 
prepared  physical  plans  as  well  as  plans  for  financing  and 
operation,  and  if  the  railroads  do  not  consider  them  the 
best  plans,  they  should  present  something  better.  The 
present  Transportation  Act-  maintains  generally  the  com- 
petitive principle  for  railroad  operations,  but  recognizes 
that  in  certain  cases  unified  terminal  operation  is  desirable 
and  may  be  enforced  by  the  Interstate  Commerce  Commis- 
sion. Unification  is  most  necessary  in  large  metropolitan 
areas  such  as  the  Port  of  New  York  District  where  con- 
gestion is  greatest,  where  construction  costs  are  at  a  maxi- 
mum and  where  the  greatest  need  exists  for  expediting 
freight  movement,  for  reducing  terminal  costs  of  operation 
and  for  enlarging  terminal  capacities  for  the  future. 

Now  what  is  the  practical  limit  for  terminal  unification? 
In  the  Port  of  New  York  District  I  believe  this  limit  should 
include  the  following  classes  of  service: 

I.  Joint  services  such  as;  (a)  Interchange  between  rail- 
roads, or  (b)  Movement  completely  through  the  terminal 
area.  This  joint  service  should  be  provided  by  belt  lines 
such  as  the  inner,  middle  and  outer  belt  lines  of  the  com- 
prehensive plan  of  the  Port  Authority,  which  would  provide 
modern  efficient  facilities  for  these  movements. 

II.  Service  in  congested  areas  such  as  Manhattan  Island 
where  there  is;  (a)  Not  sufficient  physical  area  for  separate 
service,  or  where  (b)  Separate  terminals  would-  involve 
too  great  expense  for  each  company.  This  condition  is 
provided  for  by  the  automatic  electric  system  devised  by 
the  former  bi-state  Port  Commission  and  adopted  with 
modifications  in  the  plan  of  the  Port  Authority. 

III.  Service  requiring  comprehensive  deliveries  over  the 
entire  Port  District  where  use  of  equipment  in  joint  opera- 
tion would  much  cheapen  the  expense  and  facilitate  the 
service.  This  service  should  include  marine  equipment  such 
as  tugs,  lighters  and  car  floats,  and  should  include  also 
store-door  deliveries  by  a  modern  system  of  motor  trucks. 

IV.  Service  involving  contact  with  great  ship  terminals 
with  their  attendant  warehouses  and  industrial  develop- 
ments. These  great  terminals  would  include  municipal 
terminal  developments  such  as  Port  Newark,  and  private 
terminals  such  as  the  Bush  Terminal  which  should  not  be 
served  merely  by  one  or  two  railroads. 

The  present  freight  terminals  in  the  Port  District  are 
in  many  parts  inefficient  and  antiquated  and  probably  return 
directly  to  the  railroad  conrpanies  much  less  than  a  reason- 
able income.  It  is  believed  that  in  addition  to  reducing 
the  already  high  terminal  costs  now  paid  by  the  public, 
unification  to  the  extent  outlined  above  would  also  produce 
an  enlarged  return  upon  the  present  railroad  investment. 

Under  the  Port  Authority  law  of  the  states  of  New  York 
;ind  New  Jersey  as  approved  by  the  federal  Congress,  the 
Port  of  New  York  Authority  has  the  right  to  own,  construct 
and  operate  these  terminal  facilities  or  to  lease  them  to  an 
operating  company  under  the  supervision  of  the  Port 
Authority.  The  securities  to  be  issued  by  the  Port  Authority 
will  be  tax  exempt  but  not  guaranteed  by  either  slate,  and 
hence  will  entail  no  charge  on  the  taxpa.vers.  The  facilities 
constructed  must  by  their  economic  savings  provide  for  the 
interest  on  these  securities.  Consequently  I  believe  that  the 
Port  Authority  is  in  position  to  be  of  immediate  and  large 
help  in  the  reorganization  and  reconstruction  of  these  facili- 
ties and  that  this  will  result  in  a  decrease  in  living  costs 
both  to  the  jiublic  and   to  the  railroads. 
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Traveling-  Crane  Has  Turntable  to 
Swing  Locomotives 

Engines  Transferred  from  Longitudinal  Shop  Track 

to  Transverse  Track  by  Rotating  Hoist 

oft  Trolley  of  Crane 

AN  OVERHEAD  traveling  crane  which  can  revolve 
l\  or  turn  a  locomotive  as  well  as  carry  it  from  place 
to  place  is  a  novel  type  of  equipment  installed  recently 
in  the  River  Rouge  repair  shop  of  the  Detroit,  Toledo 
&  Ironton  Ry.  at  Detroit,  Mjch.  This  crane,  shown  in 
Fig.  1,  has  a  span  of  56  ft.  and  a  hoisting  capacitv 
of  100  tons. 

In  the  layout  of  the  shop,  a  longitudinal  thi-ough 
track  at  one  side,  on  which  the  engines  enter  and  leave, 
serves  transverse  repair  tracks  and  pits,  so  that  it  is 
necessary  to  swing  each  engine  through  a  right-angle 
turn  in  transferring  it  to  and  from  the  repair  track. 
This  movement  was  effected  formerly  by  the  use  of  two 
traveling  cranes,  each  with  a  single  trolley,  but  the  work 
was  slow  and  inconvenient,  since  the  two  cranes  were 
independent  units  and  great  care  was  necessary  to  op- 
erate them  in  unison  when  handling  a  locomotive. 

To  facilitate  these  transfer  movements  the  new  crane 
was  designed,  having  its  single  hoisting  trolley  equipped 
with  a  turntable,  so  that  the  crane  can  perform  four 
independent  operations:  (1)  Hoisting,  (2)  longitudinal 
travel,  (.3)  transverse  travel,  and  (4)  horizontal  rota- 
tion. With  this  combination  the  crane  can  pick  up  a 
locomotive  on  the  through  track,  carry  it  along  the  shop 
to  the  specified  repair  track,  transfer  it  to  the  repair 
pit  and  finally  lower  it  upon  the  repair  track.  A  special 
advantage  claimed  is  that  the  engine  need  not  be  raised 
high  enough  to  pass  over  other  engines,  but  need  be 
raised  only  clear  of  the  rails.  The  installation  of  this 
crane  was  much  simpler  than  the  provision  of  an  out- 
door transfer  table  to  serve  the  repair  tracks,  besides 
which  the  pit  for  such  a  table  would  have  taken  up  con- 


siderable  yard   space   already   required   for  other  pur- 
poses. 

The  swinging  operation  of  the  traveling  crane  is 
effected  by  special  construction  of  the  hoisting  trolley, 
which  consists  of  two  parts,  as  shown  by  the  drawing. 


FIG.  1— TRAVELING  CRANE  TURNS  LOCOMOTIVES 
The  hoisting  drum  IS  on  a  turntablf  on  the  traversing 
Irolle.v  and  has  two  rope  fall.«  carrving  a  swing  beam  from 
whieh  the  engine  is  suspended  by  slings. 

Fig.  2.  The  upper  frame  carries  only  the  hoisting 
mechanism  and  has  on  its  underside  a  combination  ring 
gear  and  roller  path.  The  lower  frame,  which  is 
mounted  on  wheels  on  the  crane  bridge,  has  a  set  of 
conical  rollers  supporting  the  roller  path  and  has  also 
horizontal  guide  wheels  to  hold  this  path  and  the  upper 
frame  in  position.    On  the  lower  frame  are  mounted  two 
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motor-driven  mechanisms  for  swinging  and  cross  travel. 
The  former  drives  a  pinion  engaging  the  ring  gear  of 
the  upper  frame.  A  complete  revolution  can  be  made 
in  one  minute,  but  in  ordinary  shop  work  only  a  half 
revolution  is  required  for  each  movement.  The  crane 
bridge  is  of  practically  standard  construction. 

A  long  hoisting  drum  on  the  trolley  carries  two  50-ton 
rope  falls  spaced  7  ft.  c.  to  c.  and  carrying  a  swing 
beam  34  ft.  long.  Adjustable  slings  on  this  beam  pro- 
vide for  handling  engines  of  different  lengths.  At  one 
end  of  the  beam  is  a  pivoted  transverse  member  with 
hangers  to  engage  a  cross  beam  placed  under  the  engine 
frame,  or  under  the  firebox  if  a  boiler  is  being  handled. 
This  rear  sling  has  two  positions  of  adjustment.  A 
traversing  saddle  on  the  other  end  of  the  swing  beam 
has  two  heavy  horns  for  cable  slings  which  engage  the 
engine  frames  or  the  front  end  of  the  boiler.  When 
this  saddle  is  shifted  to  the  desired  position  it  is  secured 
by  a  bolt  through  the  swing  beam.  Since  the  two  falls 
are  on  one  drum  the  hoist  operates  as  a  unit.  Pro- 
vision can  be  made  for  an  au.viliary  hoist  of  smaller 
capacity,  but  such  an  attachment  is  not  considered  de- 
sirable on  account  of  the  possibility  of  its  load  inter- 
fering with  the  lifting  beam.  For  other  work  than 
handling  locomotives  the  long  swing  beam  can  be  de- 
tached from  the  fall  blocks  and  replaced  by  a  T^-ft. 
beam  with  a  single  100-ton  sister-hook  (Fig.  2). 

This  combined  revolving  and  traveling  crane  was 
designed  and  built  by  the  Shaw  Crane  Woi-ks  (Mus- 
kegon, Mich.)  of  Manning,  Max^vell  &  Moore,  Inc.,  New 
York.  N.  Y. 


Cracks  in  Concrete  Reservoir 
Forced  by  Icing  Process 

Ice  and  Sail  Spread  on  Floor  Hastened  Cracking  and 

Gave  Opportunity  to  Forestall  Leakage 

and  Foundation  Damage 

A  CONCRETE  lined  reservoir  for  storing  part  of  the 
water  supply  of  a  small  Western  city  was  recently 
built  during  the  summer  months  when  temperatures 
were  rather  high.  After  the  reservoir  was  finished 
and  had  stood  empty  for  60  days,  about  60  lineal  ft. 
of  cracks  appeared  at  construction  joint.s  in  the  floor. 
A  few  weeks  later,  with  the  reservoir  roofed  over  and 
the  concrete  in  the  floor  somewhat  cooler,  more  cracks 
appeared  until  their  total  length  was  over  1.000  feet. 

It  was  then  decided  that  all  the  cracking  that  would 
be  likely  to  occur  should  be  made  to  develop  quickly  if 
possible  hO  the  cracks  could  be  filled  with  waterproof 
compound  and  thus  prevent  the  damage  to  reservoir 
foundation  and  the  loss  of  water  b.v  leakage  that  could 
be  expected  if  the  cracks  did  not  develop  until  after 
the  reservoir  was  in  service.  In  fact,  the  most  exten- 
sive cracking  was  not  thought  likely  to  occur,  if  the 
reservoir  were  left  to  take  its  natural  course,  until  the 
lowest  temperatures  of  water  were  reached,  which  would 
be  sometime  during  the  winter  when  the  reservoir 
would  be  full,  of  course.  The  ice  treatment,  descrilied 
herein,  within  a  few  hours  and  at  a  very  small  cost, 
showed  the  exact  location  of  600  lineal  feet  of  crack.s 
in  addition  to  the  1,000  ft.  already  mentioned.  All  the 
(racks  were  then  cut  open  so  they  could  be  made  water- 
tight and  after  a  thorough  waterproofing  job  the  reser- 
voir was  put  in  service  with  much  more  confidence  as 
to  it.s  future  performance  than  would  otherwise  have 
been  pcsnible. 


UKADING  CRACKKD  ICIS  ON 
KIOSIiRVOTR  FLOOR 


The  reservoir  is  circular  in  plan,  160  ft.  in  diameter, 
has  vertical  side  walls  18  ft.  high  and  is  covered  by  a 
roof  supported  on  columns  extending  up  from  the  reser- 
voir floor.  The  floor  slab  is  6  in.  thick  and  was  cast 
without  any  expansion  joints. 

A  ton  and  a  half  of  ice  was  brought  to  the  reservoir, 
delivered  to  the  highest  point  on  the  reservoir  floor  and 
broken  up  with  a  sledge  hammer  into  pieces  not  exceeding 
about  6  in.  in  maximum  dimension.  The  cracked  ice  was 
spread  over  the  entire  floor  area  with  a  coarse-bri.stle 
broom  that  would  spread  the  cold  water  as  well  as  the 
ice  itself.  A  total  of  250  lb.  of  rock  salt  was  sprinkled 
over  the  broken  ice 
as  the  spreading 
was  being  done. 
About  500  lb.  of  ice 
was  broken  up  at  a 
time  and  spread  over 
an  area  of  500  or 
600  sq.ft.  After  the 
ice  had  remained  on 
this  area  for  an  hour 
or  so  inspect  o  r  s 
brushed  the  surface 
clean  and  looked  for 
cracks.    Some  of  the 

cracks  developed  by  this  process  were  J  in.  wide. 
All  cracks  were  marked  their  full  length  with  white  chalk. 
The  ice  arrived  at  11  a.m.,  was  broken  up  and  spread 
by  one  man  and  by  3  p.m.  the  600  ft.  of  new  cracks 
had  been  located  and  marked  with  chalk.  The  cost  of 
ice,  salt  and  labor  was  less  than  $20.  Due  to  the  heat 
of  the  surrounding  air  and  concrete,  the  cracks  which 
opened  under  the  icing  process  all  closed  again  within 
a  few  hours  and  were  then  not  visible  even  with  the 
aid  of  a  microscope. 

After  the  ice  had  all  melted  and  had  flowed  out 
through  the  reservoir  drain,  a  few  hours  were  allowed 
for  the  floor  to  dry  out  thoroughly  and  then  all  cracks 
were  treated  with  a  special  carbon  mastic.  Before 
applying  the  compound  all  cracks  were  first  opened  up 
with  chisel  to  afford  a  V-shaped  joint  that  would  give 
the  compound  an  opportunity  to  make  an  effective  water 
seal  in  the  cracks.  When  such  work  is  done  under  cool 
or  damp  weather  conditions,  gasoline  is  ordinarily 
burned  on  the  concrete  to  remove  the  moisture  as  most 
waterproofing  compounds  require  a  dry  surface.  On 
this  job,  however,  due  to  the  hot  weather,  the  surface 
was  dry  enough  for  waterproofing  in  a  few  hours.  The 
chiseling  open  of  all  cracks  and  finishing  the  entire  sur- 
face with  waterproof  paint  cost  about  $1,000. 

Because  the  cold  water  temperature  in  winter  will 
never  be  as  low  as  that  to  which  the  pavement  was  sub- 
jected by  the  ice  and  salt,  it  is  believed  that  no  further 
contraction  cracks  will  develop  in  the  floor  slab. 

The  repair  of  the  reservoir  was  carried  out  by  the 
Waterproof  Paint  Co.  of  Lanker.shim,  Cal. 


Water  Consumption  in  New  Jersey  Declines 

The  average  daily  per  capita  water  consumption  in 
New  Jersey  was  114  gal.  in  1914,  117  in  19l«  and 
109  in  1921,  according  to  records  compiled  by  the 
Water  Resource.^  Branch  of  the  State  Department  of 
Conservation.  H.  T.  Critchlow,  hydraulic  engineer,  say.s 
the  decline  is  due  mainly  to  the  increased  use  of  meters. 
The  population  supplied  in  1921  was  about  2,950.000  and 
the  volume  .'',21,880,000  gal.  daily. 
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The  Present  Status  of  Sewage  Treatment  in  England— II 

Impressions  Based  on  Visits  to  Various  Works  and  Interviews  with  British  Specialists  in  January,  1923, 
Presented  with  a  View  to  Current  American  Problems 

By  George  W.  Fuller 

Consulting    Engineer,    New   York    City 


Mr.  Fuller's  first  article,  published  Feb.  1,  p.  206,  dealt 
with  Administration  and  Public  Polioj  Questions.  The 
final  article  will  be  on  The  Outlook  for  the  Activated- 
Slvd(/e  Process.  In  the  present  article  Mr.  Fuller  shoivs 
that  sinall  detritus  tanks,  rather  than  t'he  American  type 
of  low-velocity  grit  channels,  are  used  in  England,  as 
also  mechanically-cleaned  racks  rather  than  fine  screens; 
that  chemical  precipitation  is  a  thing  of  the  past  and 


that  plain  sedimentation  and  floiv-equalization  tanks 
rather  than  septic  tanks  are  generally  used,  ivith  sep- 
arate sludge  digestion  as  a  notable  feature  of  the 
Birmingham  works;  and  that  contact  beds  have  lost  the 
standing  they  had  ten  to  twenty  years  ago,  giving  place 
to  sprinkler  beds,  the  latter  being  supplemented  toith 
humus  tanks  of  larger  capacity  than  at  the  outset. — • 
Editor. 


Status  of  Older  Types  of  Treatment 

THESE  comments  are  directed  toward  certain  basic 
principles.  No  pretense  is  made  of  dealing  with 
numerous  interesting  details  which  might  elucidate 
some  of  the  English  experiences,  but  which  on  the  whole 
would  probably  obscure  the  vision  in  arriving  at  various 
ratings  for  certain  types  of  works  that  are  described 
at  length  in  numerous  local  reports  and  set  forth  in 
various  aspects  in  the  reports  of  the  late  Royal  Com- 
mission on  Sewage  Disposal.  Such  details,  furthermore, 
would  be  beyond  the  scope  of  these  notes  in  which  it 
is  sought  only  to  record  some  of  the  outstanding  experi- 
ences from  practical  operations  on  a  sizeable  scale. 

At  the  outset  the  attention  of  the  reader  should  be 
directed  to  the  fact  that  practically  all  sewerage  systems 
in  England  are  built  on  the  combined  plan  and  that  the 
dry-weather-flow  (d.w.f.)  usually  ranges  from  30  to  50 
U.  S.  gal.  per  capita  per  24  hours.  During  storms  the 
authorities  require  that  flows  up  to  3  X  d.w.f.  shall  be 
treated  as  sewage  and  that  flows  from  3  to  6  X  d.w.f. 
shall  be  treated  as  storm  water. 

Composition — The  composition  of  the  sewage  in  many 
English  cities  is  materially  influenced  by  the  trade  wastes 
which  enter  the  sewers.  The  influence  of  this  factor 
naturally  varies  greatly,  as  would  be  expected  from  the 
prevalence  of  different  types  of  industries  at  different 
cities,  such  as  cotton  cloth  mills  at  Manchester;  wool 
scouring  establishments  at  Bradford;  woolen  cloth  mills 
at  Leeds;  steel  mills  at  Sheffield;  iron-working  plants  at 
Birmingham;  and  pottery  works  at  Stoke.  It  is  not 
easy  to  say  how  these  wastes,  varying  greatly  with  dif- 
ferent stages  of  industrial  activity,  influence  the  quan- 
tity or  texture  of  the  sludge  or  the  readiness  with 
which  it  is  deposited  as  the  sewage  flows  through  the 
tanks.  Neither  is  it  known  just  how  these  wastes 
influence  the  separation  of  colloidal  matters  or  the  de- 
composition of  organic  matters  or  the  formation  of  non- 
odorous  compounds  with  the  sulphur  which  in  some 
form  is  bound  to  be  released  as  bacterial  processes  effect 
the  breaking  down  of  organic  substances  into  simpler 
forms.  As  to  bacteria,  it  is  probable  that  bactericidal 
influences  are  encountered  in  some  instances,  but  it  is 
remarkable  how  nature  provides  that  bacterial  processes 
can  establish  themselves  on  a  regimen  that  is  hard  to 
upset.  Gas-house  wastes  and  strong  acids  sometimes 
prove  bothersome  but  on  the  whole  the  bacteria  play 
their  part  in  the  economy  of  nature  surprisingly  well. 

Comparison  of  experiences  with  treatment  works 
dealing   with   strictly   domestic    sewage   and   those   re- 


ceiving trade  wastes  as  well  indicates  that,  apart  from 
the  question  of  cost,  the  advantage  is  usually  with  the 
latter,  at  least  so  far  as  aerial  nuisance  is  concerned. 

Detritus  Tanks — The  English  seldom  use  grit  cham- 
bers, as  is  the  case  in  America,  where  the  mineral  matter 
is  separated  in  a  series  of  channels  at  a  velocity  of  8 
to  12  in.  per  second  during  a  flow  of  from  60  to  100  ft. 
Instead,  they  install  tanks  holding  1/100  to  1/12  d.w.f. 
with  little  or  no  regard  to  velocity  through  them.  The 
purpose  is  to  deposit  the  bulk  of  the  coarser  solids 
where  they  can  be  readily  and  frequently  removed  by 
grab  buckets  or  otherwise,  without  disturbing  the  regi- 
men of  the  main  tanks,  or  increasing  the  cost  of  sludg- 
ing the  latter.  This  program  is  negotiable  in  England 
where  all  sludge  is  ordinarily  disposed  of  by  barging 
to  sea,  pressing,  lagooning  or  trenching  on  land.  But 
these  tanks  afford  a  much  greater  clarification  for  the 
effluent  of  the  detritus  tanks  than  is  the  case  with  grit 
chamber  eflfluents  in  America.  Here  is  a  factor  which 
lessens  to  a  substantial  extent  the  apparent  difference 
between  the  suspended  matter  in  English  and  American 
sewages,  due  to  different  volumes  of  sewage  per  capita. 

Screens — None  of  the  so-called  fine  screens  found  in 
America  and  on  the  Continent  of  Europe  were  noted  in 
England  where  are  used  only  stationary  bars,  cleaned 
by  moving  rakes  and  brushes.  The  new  plant  at  Leeds 
has  screens  w;ith  a  i-in.  clear  space. 

Chemical  Precipitation — So  far  as  known  chemicals 
are  not  used  at  any  works  to  promote  the  deposition  of 
solids  in  town  sewage.  During  the  war  precipitants 
were  not  procurable.  Now  their  benefits  are  not  con- 
sidered commensurate  with  their  cost.  At  Bi-adford 
use  is  made  of  sulphuric  acid  to  crack  the  grease  en- 
tering the  sewage  from  wool  scouring  works.  This  is 
a  flotation  rather  than  a  precipitation  process.  Garfield 
says  that  he  tried  SO,,  about  twenty  years  ago  but 
adheres  to  the  use  of  acid  because  it  is  more  control- 
lable, although  somewhat  more  expensive. 

Sedimentation  Tanks — The  eflluent  of  detritus  tanks 
is  subjected  to  plain  sedimentation  in  open  tanks  with 
floors  having  a  slope  of  about  1  per  cent.  Sizes  vary 
but  several  good  recent  designs  show  the  capacity  to 
be  15  to  18  hours  in  times  of  dry-weather  flow,  thus 
providing  5  to  6  hours  for  the  storm  sewage  of  3  X  d-W- 
flow. 

Equalization  Tanks — Storm  flows  from  3  to  6  X  d.w.f. 
are  treated  as  storm  water.  Local  practice  varies.  In 
some  cases  in  addition  to  storm-water  tanks  and  filter 
beds  there  are  quite  large  tanks  in  which  storm  flow 
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is  stored  for  later  application  to  the  regular  sewage 
beds.  Surplus  tankage  from  the  days  of  septic  tanks 
seems  to  be  used  at  some  places  for  these  "equalization 
tanks."  Full  knowledge  of  sedimentation  at  English 
works  calls  for  capacities  of  detritus  tanks,  sedimenta- 
tion tanks  and  equalization  tanks,  and  also  a  record  of 
just  how  the  several  tanks  are  operated  during  dry- 
weather  and  wet-weather  periods. 

Septic  Ta7iks — At  only  a  few  large  works  do  tanks 
seem  to  be  employed  as  formerly  to  serve  jointly  the 
purposes  of  clarification  of  the  sewage  and  the  diges- 
tion of  the  sludge.  The  open  septic  tank  seems  to  have 
largely  disappeared,  partly  because  of  air  nuisance  and 
partly  because  the  managers  desire  a  more  uniform, 
convenient  and  economical  program  for  sludge  removal 
than  is  permitted  by  such  tank  operation.  No  new 
projects  contemplate  septic  tanks  so  far  as  known.  At 
Manchester  some  scum  appears  on  the  tanks  during  the 
summer  as  a  feature  incident  to  a  convenient  program 
for  removing  the  sludge  and  barging  it  to  sea.  On  the 
other  hand  Watson  at  Birmingham  takes  unusual  care 
in  summer  to  clean  his  sedimentation  tanks  about  once 
a  week  and  free  them  of  all  putrefying  deposit  that 
might  so  seed  the  sludge  later  to  be  deposited  in  them. 

Txoo-Story  Tanks— I  saw  no  signs  of  any  new  instal- 
lations of  either  Travis  or  Imhoff  tanks,  of  which  there 
were  three  or  four  installations  each  prior  to  the  war. 
They  seem  to  be  regarded  as  expensive  in  comparison 
with  single-story  tanks,  and  not  very  adaptable  to 
storm-water  requirements.  The  Imhoff  tank  at  the 
Withington  works  of  Manchester  is  an  efficient  clarify- 
ing arrangement  but  produced  much  foaming  at  first 
and  at  intervals  during  its  eight  or  nine  years  of  service. 
The  surface  of  the  scum  in  the  vents  on  Jan.  2  was 
about  30  in.  above  the  flow  line  in  the  sedimentation 
chamber.  Drying  beds  handle  the  digested  sludge  satis- 
factorily with  about  1.5  sq.ft.  per  person  served  by  them. 

Separate  Sludge  Digestion — Probably  the  most  im- 
pressive performance  in  satisfactorily  handling  the 
sludge  of  a  large  inland  city  is  found  at  the  Birmingham 
works  where  for  over  ten  years  Watson  has  operated 
his  vast  separate  digestion  tanks.  These  are  rectangu- 
lar, about  400  ft.  long,  15  ft.  deep,  built  of  ashes,  and 
lined  with  preca.st  concrete  slabs  2  in.  thick.  They  are 
in  two  groups,  one  near  the  plain  sedimentation  tanks 
at  Saltley  and  the  other  near  Minworth  where  the 
sprinkler  beds  and  humus  tanks  are  located.  There 
are  two  sets  of  pipes  connecting  each  tank  or  basin 
with  the  neighboring  pumping  station.  As  undigested 
.kludge  is  pumped  into  each  tank  great  care  is  taken  also 
to  pump  into  the  same  15-in.  inlet  pipe  well  digested 
sludge  for  seeding.  In  the  tanks  septic  action  causes 
a  heavy  scum  to  appear  with  clear  water  intermediate 
between  it  and  the  sludge  at  the  bottom.  It  is  the  in- 
tent to  have  the  sludge  remain  21  months  in  one  tank 
when  the  contents  are  completely  removed  to  a  second 
where  the  digestion  period  is  also  2\  months,  making 
a  total  period  of  5  months.  The  secondary  tanks  an- 
at  Minworth  where  the  sludge  from  the  humus  tanks 
is  daily  di.-charged  to  the  digestion  tanks.  The  sludge 
from  a  million  people  is  dried  on  50  acres  of  ash  beds, 
filled  3  or  4  times  per  year  to  a  depth  of  18  in.  This 
is  removed  as  a  layer  about  6  in.  thick  of  air-dried 
sludge  with  a  water  content  frequently  as  low  as  35 
to  40  per  cent.  As  .^oon  as  the  sludge  layer  is  dry 
enough  to  walk  upon  a  shovel  hole  is  dug  every  5  ft. 


or  so  in  each  direction  to  let  rain  water  disappear.  In 
this  way  each  year  some  400,000  tons  of  wet  sludge  is 
reduced  without  odor  nuisance  at  either  tanks  or  dry- 
ing beds  to  some  35,000  tons  of  about  40  per  cent  air- 
dried  sludge,  having  an  organic  nitrogen  content  of  1.5 
to  2.5  per  cent,  dry  basis.  Watson  sells  this  for  31 
shillings  per  ton  as  a  fertilizer  filler.  A  i-ecent  contract 
for  a  small  quantity  is  for  5  shillings  per  ton.  (Unless 
otherwise  stated  long  tons  of  2,240  lb.  are  indicated 
throughout  this  article.) 

Sludge  Barging — Barging  to  sea  is  .still  the  method  of 
sludge  disposal  in  use  at  London.  Manchester  and  Sal- 
ford.  The  annual  costs  at  the  Davj'hulme  plant  at 
Manchester  last  year  were  about  £38,670  for  sending  to 
sea  203,206  tons  of  wet  sludge. 

Sludge  Lagooning — This  is  practically  an  uncon- 
trolled arrangement  for  separate  sludge  digestion — 
which  I  found  Watson  had  been  using  in  1912.  It 
is  now  being  used  by  Bolton  at  Bury  with  satisfaction 
other  than  for  disturbances  formerly  encountered  at 
intervals  from  heavy  accidental  discharges  of  black  ash 
from  chemical  works.  Compared  with  the  present  Bir- 
mingham program  its  principal  disadvantage  is  the 
absence  of  seeding  all  entering  sludge  with  proper  kinds 
of  bacteria.  Further,  when  an  area  is  completely  filled 
it  is  necessary  to  move  to  another  location,  unless  the 
expense  of  removing  wet  sludge  is  met.  Against  these 
disadvantages  of  lagooning  are  questions  of  economy, 
when  compared  with  the  present  Birmingham  program. 

Sludge  Trenching — This  is  a  well-known  method 
which  I  found  in  use  at  the  Withington  works,  Man- 
chester. Sludge  is  applied  to  trenches  dug  by  hand 
3  ft.  wide  and  18  in.  deep  and  is  covered  with  the  aid 
of  a  plow.  Unless  the  soil  is  fairly  porous  the  drying 
period  is  quite  long  and  the  required  area  is  larger. 

Sludge  Pressing — Makepeace  is  pressing  a  mixture  of 
sludge  from  all  his  tanks  at  Tunsall  and  Hanley.  When 
the  activated-sludge  plant  at  the  latter  place  goes  into 
service  he  will  deliver  the  surplus  sludge  to  the  inlet 
of  his  detritus  tank  which  holds  two  hours  flow,  dry- 
weather  basis.  The  mixed  sludge  will  be  pressed.  At 
the  new  works  at  Leeds,  Hart  will  press  a  mixture  of 
sludge  from  the  primary  sedimentation  tanks  and  his 
humus  tanks  following  sprinkler  beds.  This  primary 
sludge  here  does  not  press  as  well  as  formerly,  due  to 
the  shutting  down  of  discharges  of  lime  and  ferric 
chloride,  thus  probably  requiring  at  times  the  addition 
at  the  press  house  of  both  lime  and  iron.  The  sludge 
cake  will  be  used  as  formerly  in  filling  low  land.  After 
thorough  drying  there  is  a  limited  market  for  the  .•<ludge 
on  land  needing  lime.  Screenings  are  sold  to  ihubarb 
growers. 

Sludge  Utilization — The  outstanding  experience  in 
England  in  this  field  is  that  of  Garfield  at  Bradford. 
During  the  war  he  sold  annually  about  £150,000  sterling 
of  grease,  of  which  sum  perhaps  £50,000  was  net.  Now 
the  market  is  poor  but  he  is  producing  20  to  25  Ions 
daily  of  98  per  cent  grease  which  in  limited  quantities 
can  be  sold  for  £8  lOs.  per  ton.  This  is  nearly  down  to 
pre-war  prices,  although  labor  and  supplies  for  pro- 
duction are  nearly  double.  Before  the  war  he  was  sell- 
ing much  pressed  sludge  cake  with  about  2  per  cent 
nitrogen  content  to  France,  but  transportation  charges 
have  killed  that  enterprise.  I  was  interested  to  note 
that  he  was  running  his  own  boiler  plant  with  dried 
sludge  cake  and  melted  grease.     To  crack   the  sewage 
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and  get  the  grease  to  rise  to  the  surface  of  the  flotation 
tanks  he  adds  sulphuric  acid  in  quantities  to  show  an 
excess  of  acid  to  methyl  orange  indicator  of  80  to  120 
p.p.m.  This  figure  varies  a  good  deal  with  the  different 
volumes  of  sewage  flow  and  of  wool  scouring  wastes  in 
it.  The  judgment  of  the  trained  attendants  as  to  "crack- 
ing reaction"  seems  to  be  guided  more  by  observation 
than  by  the  results  of  chemical  tests,  which  do  not  seem 
to  be  enhanced  by  observations  of  the  PH  point. 

Contact  Beds — These  beds  are  not  entitled  to  the  stand- 
ing which  they  had  twenty  or  even  ten  years  ago.  The 
reasons  are  that  their  total  cost  is  too  much  for  the 
work  done  and  that  they  are  relatively  unadaptable  to 
increased  loadings  at  times  of  storm  flows.  They  have 
suffered  from  containing  too  much  fine  material  but  it  is 
doubtful  if  for  large  plants  their  adoption  is  ordinarily 
warranted  in  the  light  of  present  knowledge,  even  if 
by  their  use  pumping  is  avoided,  when  compared  with 
other  types.  Some  contact  beds  are  being  cleaned  for 
the  third  or  fourth  time,  and  in  some  instances  are 
being  converted  into  sprinkler  beds,  as  at  Bury.  Clean- 
ing operations  are  influenced  somewhat  by  the  unem- 
^  loyment  question,  but  are  being  fairly  held  at  a  mini- 
mum.at  Sheffield,  pending  the  construction  of  activated- 
sludge  plants,  and  at  Manchester,  where  the  latter 
method  is  being  actively  investigated  with  two  units  in 
service  and  a  third  unit  now  building.  Where  such  a 
shift  in  type  of  plant  is  made,  it  is  on  the  basis  that 
it  is  cheaper  to  install  the  activated-sludge  method  than 
to  recondition  the  contact  beds.  I  saw  no  signs  of  use 
of  the  American  custom  of  installing  contact  beds  for 
small  residential  communities  or  institutions,  whereby 
)  eds  are  built  of  1  to  2-in.  stone,  filled  through  open- 
jointed  tile  lines  laid  beneath  the  surface  of  the  stone, 
and  followed  by  humus  tanks  and  sand  beds. 

Sprinkler  Beds — These  beds,  variously  called  perco- 
lating or  trickling  filters,  have  shown  an  excellent  record 
in  England.  The  beds  of  coarser  material  have  shown 
no  signs  of  serious  clogging  and  those  of  fine  material 
have  a  better  record  than  contact  beds.  During  storm 
flow  the  English  sprinkler  beds  seem  to  work  satisfac- 
torily at  double  the  dry-weather  flow  or  double  the 
maximum  daily  rate  of  dry-weather  flow.  Flies  have 
seldom  proved  bothersome  and  are  said  at  Birmingham 
to  be  controllable  by  emptying  the  influent  pipe  system 
and  applying  a  single  dose  of  chloride  of  lime  solution. 
Beds  of  fine  material  do  not  have  fly  complications  and 
do  not  require  any  following  humus  tanks.  Against 
this  are  the  costs  of  raking  and  scraping  fine  beds  and 
their  ultimate  removal  and  washing.  During  hot 
weather  objectionable  odors  have  been  noted  in  the 
vicinity  of  several  works  of  this  type  and  this  has  been 
a  factor  in  the  abandonment  of  septic  tanks  and  in 
the  adoption  of  methods  of  preliminary  treatment 
whereby  the  sewage  is  sent  to  the  beds  in  as  fresh  a 
condition  as  practicable.  While  spray  jets  have  not 
been  given  up,  it  is  noteworthy  that  traveling  distribu- 
tors are  being  installed  at  most  of  the  new  works.  In 
some  instances,  as  at  Leeds,  this  is  said  to  be  due  to 
cheaper  cost.  At  Birmingham  I  understand  that  work 
will  soon  be  started  on  an  activated-sludge  plant  to  be 
installed  at  Minworth  to  treat  the  influent  of  the  sprink- 
ler beds.  This  is  to  remove  colloidal  matters  and  put 
the  filter  influent  on  an  oxidizing  basis  at  all  times. 
The  aerating  tanks  will  hold  about  one  hour's  dry- 
weather  flow.     The  Minworth  filling  beds  are  43  acres 


in  area,  6  ft.  deep,  of  material  1  to  2  in.  in  size.  They 
serve  a  population  of  about  8.50,000,  a  loading  of  3,300 
persons  per  acre-foot. 

Sprinkler  beds  are  a  part  of  the  two  largest  sewage- 
works  now  under  construction.  At  Leeds,  Hart  is  build- 
ing 30  acres  of  6-ft.  beds,  with  the  stone  or  gravel 
screened  to  between  1  and  3  in.,  to  serve  about  500,000 
population,  the  sewage  from  which  is  highly  charged 
with  trade  wastes.  Garfield  has  recently  started  to 
build  CO  acres  of  sprinkler  beds  for  Bradford,  6  ft.  deep, 
of  fine  coal,  say  i  to  1  in.  The  beds  will  clog  sooner 
or  later  but  instead  of  washing  the  clogged  coal  he  pro- 
poses to  remove  and  burn  it,  restoring  the  beds  with 
new  coal.  He  is  thus  developing  a  coal  storage  project, 
which  is  not  without  its  advantages  in  a  large  indus- 
trial center.  As  a  foolproof  arrangement  the  sprinkler 
bed  is  entitled  to  the  highest  rating. 

Hvmiis  Tanks — These  tanks  are  being  built  some- 
what larger  than  formerly  and  more  effort  is  made  to 
check  quickly  the  inlet  velocity.  They  are  mostly  of  the 
Dortmund  type,  with  hopper  bottoms  and  peripheral 
outlet  weirs.  The  slopes  usually  range  from  50  to  60 
deg.  Vertical  velocities  are  to  be  kept  at  less  than  8  ft. 
per  hour  at  maximum  rate  of  flow.  The  Leeds  tanks 
will  contain  6  hours  d.w.f.  and  the  aim  is  to  provide  a 
detention  period  of  two  hours  during  maximum  flows 
at  times  of  storm.     Sludge  is  ordinarily  removed  daily. 

Land  Treatment — Not  much  is  heard  of  land  treat- 
ment for  the  main  flow  of  sewage,  as  distinguished  from 
sludge,  although  some  of  the  older  engineers  still  ad- 
here to  the  earlier  view  that  ample  land  areas  do  much 
towards  stabilizing  at  times  the  performance  of  sewage- 
works.  On  the  other  hand,  when  land  is  overdosed  and 
it  becomes  "sewage  sick"  real  nuisances  are  produced. 
This  is  said  to  have  been  the  experience  of  the  sewage 
farm  at  Withington  and  it  is  understood  that  similar 
experiences  were  had  at  Aldershot  where  army  activities 
greatly  overtaxed  local  facilities.  Mention  has  already 
been  made  of  applying  sludge  to  land  in  trenches  or  in 
lagoons  and  more  will  be  said  in  connection  with  the 
activated-sludge  process. 

In  passing  mention  may  be  made  of  the  use  of  arti- 
ficially prepared  land  at  Chester  on  which  a  part  of  the 
excess  flow  of  sewage  was  found  to  be  applied.  About 
five  acres  of  a  refuse  dump  some  6  or  7  ft.  deep  have 
been  arranged  as  intermittent  filter  beds  to  which  set- 
tled sewage  is  said  to  be  applied  in  doses  of  about 
75,000  gal.  per  acre.  (Unless  otherwise  stated  Imperial 
gallons  are  used  throughout  this  article.) 


A  Peculiar  Reinforced-Concrete  Building  Failure 

An  unusual  cause  of  failure  of  a  reinforced-concrete 
building  under  construction  at  Hersfeld,  Germany,  is 
reported  in  Bcton  and  Eisen.  The  structure  was  a  two- 
story  factory  building,  with  columns,  floors  and  roof  of 
reinforced  concrete.  The  entire  -reinforced-concrete 
work  had  been  completed,  and  on  the  day  of  the  accident 
the  forms  were  stripped.  While  the  concrete  was  set- 
ting, with  no  men  on  the  job,  an  iron  erector  working 
on  an  adjoining  building  attached  to  the  base  of  one 
of  the  column  forms  the  tackle  for  lifting  up  some  70-ft. 
steel  roof  trusses.  The  horizontal  pull  of  this  tackle 
on  the  form  while  the  concrete  was  green  destroyed  the 
integrity  of  the  column,  it  is  believed.  When  the  forms 
were  removed  there  was  a  large  diagonal  crack  in  the 
column  near  the  base,  and  an  hour  later  the  structure 
collapsed,  killing  five  workmen. 
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Street  Intersections  Mapped  Out 
by  Means  of  Contours 

Contour  Diagrams  Explained — Working  Out  Grades 

at  Intersections — Example  Illustrating 

Difficult  Grade  Combination 

By  F.  S.  Besson 

Major,  Corps  of  Engineers,  U.  S.  A.,  Assistant  to  the 
Engineer  Commissioner.  District  of  Columbia 

Copvrinht,    1923,    bu   F.    W.    Bcsam 

AN  UNDERSTANDING  of  roadway  shapes  is  helped 
by  making  contour  diagrams.  Fig.  1  illustrates 
four  cases:  two  with  curbs  at  equal  elevations,  one 
case  having  a  longitudinal  grade,  the  other  none;  and 
the  remaining  two  with  curbs  at  unequal  elevations, 
one  case  with  and  the  other  without  longitudinal  grade. 
Surface  di'ainage  flows  to  the  gutters  along  lines 
normal  to  the  contours,  and  the  slopes  along  these  lines 
are  combinations  of  the  longitudinal  and  transverse 
grades.  This  is  the  reason  that  the  transverse  grade 
should  decrease  as  the  longitudinal  grade  increases. 
otherwise  unreasonably  steep  slopes  toward  the  gutter 
are  introduced.  A  roadway  on  a  longitudinal  grade  cor- 
responds to  a  topographical  ridge  and  the  contours  are 
always  convex  down  hill.  Contours  convex  uphill  outline 
valleys  and  are  met  with  only  at  roadway  intersections. 
Even  there,  except  in  the  vicinity  of  catch  basin.^. 
every  effort  should  be  made  so  to  merge  the  roadwa\- 
surfaces  as  to  introduce  as  few  contours,  convex  uphill, 
as  possible. 

After  a  little  experience  intersections^  can  be  mapped 
out  quickly  and  successfully  by  means  of  contours.  One 
inch  equals  ten  feet  is  a  good  scale  for  an  intersection 
plan  since  then  an  engineer's  scale  may  be  used  in 
laying  ofif  contour  intervals  along  the  gutter  and  other 
grade  lines.  For  instance,  with  a  6  per  cent  slop*> 
and  0.1  ft.  vertical  interval,  the  sixty  parts  to  the 
inch  scale  reads  to  hundredths  of  a  foot  in  elevation, 
and  a  space  of  ten-sixtieths  on  the  scale  represents  the 
contour  spacing.  Similarly  a  space  of  twenty-fiftieths 
on  the  fifty  parts  to.  the  inch  scale  repi'esents  the  con- 
tour spacing  for  a  V.I.  of  0.1  ft.  on  a  2.5  per  cent 
slope;  and  the  engineer's  scale  in  like  manner  has  a 
wide  application.  Scales  for  slopes,  for  which  the  engi- 
I  neer's  scale  cannot  be  used,  can  be  provided  by  using 
cro.ss-section  paper  with  ten  divisions  to  the  inch.  The 
spacing  of  the  horizontal  lines  on  the  paper  may  be 
assumed  to  be  0.1  ft.  For  example,  if  a  2.3  per  cent 
slope  is  drawn,  the  abscissas  of  the  points  of  intersec- 
tion of  this  slope  with  the  horizontal  lines  give  the 
contour  spacing. 

Grades  at  Intersections — Working  out  the  grades  for 
reet  intersections  requires  judgment,  the  exercise  of 
liich  may  be  somewhat  elastic  as  regards  details. 
•  rtain  general  rules  may  be  stated,  however,  and  these 
111  best  be  explained  by  examples.  After  determininfr 
•■  grades,  a  contour  map  of  the  inter.section  serves  as 
check  since  from  it  the  en^rineer  can  picture  the 
:i|)pearance  of  the  completed  pavement. 

In   Fig.  2,  a  40-ft.  roadway  on  a  4  per  cent  grade, 

inter,sected  by  a  30-ft.  roadway  on  a  1  per  cent  grade. 

I  hese  grades  having   been   originally   established   only 

''■ng  the  center  lines  of  the  roadways  are   increased 

ightly,  where  they  traverse  the  blocks  between  inter- 

'  I  lions,  by  any  flattening  that  may  be  necessary  within 

'  '•  intersect ion.'<.     The  original  center  line  grades  arf, 

viv.-r,  close  enough  approximations  for  determining 


the  cross-section  from  the  formula  T  =  0.266  (16  —  L), 

in  which  T  =  the  transverse  grade  from  the  quarter 

T 
point  to  the  curb,  -^  =  the  transverse  grade  from  the 

quarter  point  to  the  center  line,  and  L  =  the  longi- 
tudinal grade.  For  the  sections  Aa  and  Bb,  with  L  ;= 
4  per  cent,  we  have  T  =  3.2  per  cent  and  for  the  sec- 
tions Cc  and  Dd,  with  L  —  1  per  cent,  we  have  T  = 
4  per  cent. 

The  easiest  point  to  begin  working  grades  is  the 
corner  of  the  intersection,  cB,  where  two  descending 
grades  meet.  A  catch  basin  has  to  be  placed  at  this 
corner  and  the  elevations  of  the  tangent  points  may  be 
approximately  equal.  With  assumed  elevations  for  the 
tangent  points  of  curb  at  a  corner,  intermediate  points 
may  be  determined  as  in  Fig.  3.  Produce  the  longi- 
tudinal grades  4  per  cent  and  1  per  cent  of  the  tangents, 


Zero  Longitudinal  Grade 
Rifht  Curb  Extra  Elevated 


l-u:.   1— FOl'R  Kl.E.MEN'TARY  ROADWAY  .SH.'.PKS. 
REPRESENTED  BY  CONTOfRS 

to  /,  their  intersection  in  plan.  Compute  the  elevations 
at  this  intersection.  If  the  elevation  of  B  is  100,  the 
4  per  cent  grade  gives  99.60  at  the  intersection ;  and 
with  C  also  100,  the  1  per  cent  grade  gives  99.90.  By 
drawing  intermediate  tangents  to  other  points  on  the 
circular  curb  the  elevations  of  these  points  may  be 
readily  computed  as  indicated.  Often  in  the  field,  curb 
.setters  use  this  method.  The  curb  tangents  are  pro- 
duced by  stretching  strings,  with  other  strings  indi- 
cating the  intermediate  tangents.  Laying  off"  on  these 
latter  the  distances  to  their  tangent  points  establishes 
the  circular  curb  elevations. 

The  maximum  permissible  difference  in  elevations  at 
the  intersection,  in  plan  of  the  grade  tangents,  is  ob- 
tained when  the  tangent  point  elevations  are  e<|Ual. 
This  difference  at  the  intersection  may  be  decreased  to 
zero  which  gives  the  maximum  permissible  difference 
in  elevations  at  the  tangent  points.  In  Fig.  3  the 
maximum  difference  at  /  equals  0.3  ft.  and,  when  this 
is  reduced  to  zero,  the  elevations  along  the  connecting 
grade  line  are  lowered  as  indicated  by  the  second  sft  of 
figures  with  100  as  the  elevation  of  B.  and  99.70  for  c. 
Profiles  along  the  curb  for  the  two  sets  of  eleva- 
tions are  shown  at  the  bottom  of  the  figure.  If 
the  4  per  cent  and   1   per  cent  grades  wt-  ici  ciuling 
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toward  the  corner   instead  of  descending  these  profiles 
would  apply  as  convex  upward  instead  of  concave. 

The  profile  with  tangent  points  at  equal  elevations  is 
usually  a  good  one  to  use  when  it  is  necessary  to  provide 
for  a  catch  basin  at  a  corner.  The  profile  at  the  other 
extreme  {that  is,  with  the  grade  lines  intersecting  in 
a   single  elevation   at  7)    merges   best  with  the   longi- 

...Jt)!-..^ 

\V// 


Section  o-h-n  Section  i-h-j     99.0<M         Section  v-h-ii 

FIG.    2— GRADES    AT   STREET    INTERSECTION 

tudinal  grades  on  the  tangents.  Often  a  profile  has  to 
be  chosen  lying  between  the  two  extremes,  the  choice 
being  a  compromise. 

Returning  to  Fig.  2,  while  the  necessity  of  a  catch 
basin  between  c  and  B  is  one  reason  for  not  placing  c 
lower  than  B,  another  reason  is  that,  to  do  so  would 
make  a  slight  depression  that  would  interfere  somewhat 
with  smooth  passage  from  the  30-ft.  roadway  across 
the   40-ft.   roadway. 

Having  tentatively  determined  the  elevations  at  the 
corner  of  the  intersection  chosen  for  a  point  of  begin- 
ning, the  first  question  to  be  decided  is,  what  cross- 
section  to  use  for  the  30-ft.  roadway.  The  40-ft. 
roadway  is  on  the  more  important  of  the  two  streets 
and  it  is  desired  to  carry  it  through  with  as  little 
change  in  its  4  per  cent  longitudinal  grade  as  prac- 
ticable. This  means  that  the  right-hand  gutter  of  the 
30-ft.  roadway  has  to  be  higher  than  the  opposite 
gutter.  The  maximum  extra  elevation  that  can  be 
given  is  obtained  by  the  use  of  a  section  having  a  mean 
cross-slope  of  l(T  -\-  iT)  or  3  per  cent,  which  gives  a 
drop  from  c  to  C  of  0.9  ft.  A  cross-section  continu- 
ously falling  from  one  gutter,  across  the  roadway,  to 
the  other,  is  somewhat  objectionable  from  the  stand- 
point of  appearance,  unless  the  general  lay  of  the  land 
is  steep — steeper  than  the  4  per  cent  of  the  present 
instance.  As  much  rounded  shape  as  practicable  should 
be  given  a  roadway  and  the  cross-section  drawn  with 
a  full  line  will  be  tried,  which  gives  a  fall  from  c  to  C 
of  but   0.3  foot. 

Now,  if  L  on  the  40-ft.  roadway,  across  the  inter- 
section, is  maintained  at  4  per  cent,  the  drop  from  B 
to  A  is  2.0  ft.,  thus  giving  a  drop  from  C  to  A  of  1.7  ft. 
and  making  the  sidewalk  slope  so  steep  as  to  be  objec- 
tionable. A  10  per  cent  sidewalk  slope,  though  it  may 
be  exceeded  under  exceptional  conditions,  should  ordi- 
narily be  assumed  as  a  limit  for  corner  locations  at 
a  simple  intersection  such  as  the  present  one.  It  is 
to  be  decided  whether  to  reduce  the  sidewalk  slope  by 
lowering  C  or  by  raising  A;  the  former  by  changing 
the  shape  of  the  cross-section  Cc,  the  latter  by  reducing 
L  across  B  to  A.     A  reduction  in  L  across  the  inter- 


section increases  L  along  the  40-ft.  roadway  traversing 
the  block  beyond  the  intersection.  On  iniportant  traffic 
highways,  in  cases  where  the  grade  is  close  to  the 
maximum,  and  accordingly  any  increase  would  be  objec- 
tionable, grades  have  been  used  as  steep  as  5  per  cent 
across  minor  street  intersections.  Generally  though, 
a  3  per  cent  limit  should  be  adopted,  which  in  the  pres- 
ent example,  based  on  a  gutter  elevation  of  100  at 
tangent  point  B,  gives  a  gutter  elevation  of  98.5  at  A. 
A  drop  of  0.3  ft.  from  c  to  C  gives  a  gutter  elevation  at 
the  latter  point  of  99.7.  A  curb  height  of  0.5  ft.  may 
be  used  at  A  and  0.4  ft.  at  C,  thus  taking  up  0.1  ft.  of 
their  difference  in  elevation,  and  leaving  1.1  feet. 

If  S  is  the  intersection  of  the  building  lines,  a  level 
line  from  E  on  the  curb  of  the  80-ft.  roadway  gives  a 
tentative  elevation  for  S,  since  generally  it  is  desirable 
to  have  S  at  least  no  lower  than  E.  An  elevation  of 
100.16  for  S  gives  a  slope  of  7.8  per  cent  from  S  to  A, 
the  tangent  point  on  the  40-ft.  roadway.  Other  fea- 
tures of  the  intersection  being  properly  taken  care  of 
it  is  well  to  have  this  slope  as  much  less  than  10  per 
cent  as  is  practicable.     If  a  satisfacton-  sidewalk  slope 
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FIG.    3— MERGING    GR.\DE    LINES    OX    STREET 
Where  there   are   two    elevations  wrltjen   at   one   point,   the 
upper  ones  relate  to  B    =    100  and  ......      ...  -   •  .- 

B  =  100  and  c  =   99.70. 


100  ;  the  lower,  to 


above  A  can  be  obtained  in  no  other  manner,  the  break 

in  the  slope,  which  has  been  assumed  along  the  line  SE. 
may  be  moved  further  up  the  street,  for  instance  to  e 
at  El.  100.26.  This  would  mean  that  for  the  small  area 
of  sidewalk  between  this  latter  break  and  SE,  drainage 
would  be  toward  the  building  line.  Even  if  there  were 
an  opening  into  a  building  just  above  S,  a  slight  step-up 
at  the  entrance  would  stop  water  from  flowing  in,  and 
since  the  slope  past  S  and  toward  A  is  steep,  drainage 
would  be  well  taken  care  of.     If  buildings  are  well  set 
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back  from  the  sidewalks  and  only  parking  lines  inter- 
sect at  S,  a  coping  between  the  grass  and  the  walk 
would  direct  water  from  e  at  El.  100.26,  past  S;  and 
in  such  cases  it  is  very  common  to  find  the  break  in 
the  slope  a  number  of  feet  uphill  from  the  line  SE. 

The  next  step  is  to  decide  on  the  cross-section  of  the 
40-ft.  roadway.  This  decision  depends  somewhat  upon 
the  lay  of  the  land  on  either  side  of  the  street,  but  in 
view  of  the  fact  that  the  intersecting  street  is  on  only 
a  1  per  cent  grade,  undoubtedly  a  symmetrical  section 
will  be  satisfactory.  Accordingly,  with  a  gutter  eleva- 
tion of  98.5  at  A,  we  may  decide  upon  98.5  for  a.  At 
B  the  gutter  elevation  is  100  and  at  b,  also  100. 

In  making  an  assumption  for  the  gutter  elevation  at 
D,  it  is  desirable  to  have  it  such  that  a  line  drawn  from 
C  to  D  continues  the  1  per  cent  grade.  This  gives 
99.10  as  the  elevation  of  D.  From  D  to  d  the  same 
roadway  cross-section  is  used  as  was  adopted  for  Cc, 
and  the  gutter  elevation  at  d  is  99.40.  It  should  be 
noted  that  the  tangent  points  C,  c,  D  and  d,  lie  in  a 
plane,  and  also  that  A,  a,  B  and  b  lie  in  a  plane. 

The  surface  of  the  30-ft.  roadway  is  to  be  warped  into 
that  of  the  40-ft.  roadway.  Circular  curves  are  drawn 
between  the  grade  lines  in  the  roadways,  connecting 
points  in  the  sections  Aa,  Bb,  Cc,  Dc.  Elevations  along 
these  connecting  curves  are  determined  as  in  Fig.  3, 
leaving  in  the  center  of  the  intersection  a  space  still 
undetermined.  This  space  is  controlled  by  the  central 
point  h.  Sections  mhp,  vho,  nhv,  and  ihj  all  pass 
through  the  point  /;,  and  it  is  an  easy  matter  to  deter- 
mine an  elevation  for  this  central  point  that  will  pro- 
vide satisfactory  shapes  for  these  sections.  The  eleva- 
tion chosen  for  h  is  a.  matter  of  judgment,  but  when 
the  contours  are  drawn  and  desirable  improvements 
become  apparent,  the  elevations  of  points  previously 
determined  on  the  connecting  circular  curves  may  be 
altered. 

A  Difficult  Example — Fig.  4  illustrates  an  acute 
intersection  with  a  difficult  grade  combination.  The 
t-a.st  and  west  street  with  a  4  per  cent  grade  is  a  56-ft. 
traffic  highway  while  the  roadway  of  the  diagonal  local 
treet  is  30  ft.  wide  and  is  on  a  6  per  cent  grade. 
Before  proceeding  with  the  discussion  of  grade  deter- 
minations, it  should  be  noted  that  the  lengths  of  circu- 
lar curb  u.sed  at  the  four  corners  are  equal,  which 
lialances  the  intersection  in  plan. 

It  is  desirable  to  carry  the  traffic  highway  through 
'he  intersection  with  as  little  disturbance  of  its  normal 
•  i.s.s-section    as    practicable.      The    local    street    is    of 
'I  ondary  consideration.    The  hill  along  the  traffic  high- 
way i.s  steep  enough  to  justify  an  unsymmetrical  section. 
The  high  point  of  the  crown  i.s  placed  10  ft.  from  the  up- 
hill curb  and  T  and  ]T,  in  accordance  with  the  formula, 
for  L  -=  4  per  cent,  are  taken  as  3.2  per  cent  and  1.6 
r  cent,  respectively.     These  values  are  used  only  on 
•■  uphill  side  of  the  crown,  however;  while,  because 
•  the  exceptional  layout  of  the  intersection,  2  per  cent 
<i  4  per  cent  are  used  on  the  remainder  of  the  cro.ss- 
'  tion,  thus  increa.«ing  what  would  he  the  normal  dif- 
rence  in  elevation  between  the  uphill  gutter  and  the 
wnhill  gutter.    The  crosa-section  of  the  local  street  is 
•ated  in  like  manner. 

The  intersection  as  developed  gives  close  to  the  maxi- 
"m  permissible  grades  at  the  corners  A  and  D. 
ndouhtedly  though,  at  the.se  acute  corners  the  ground 
H  k  of  the  sidewalks  will  be  on  such  steep  .itlopes  that 
'  'aining  walls  will  be  necessary  and,  this  being  the 
i-e,  plenty  of  length   may  be  taken   for  the  warping 


of  one  sidewalk  into  the  other,  thus  making  unneces- 
sary excessively  steep  grades.  A  hair  pin  turn  on  the 
side  of  a  hill,  such  as  the  present  instance,  of  necessity 
entails  more  than  ordinai-j-  grades  on  the  turn;  and 
sometimes  the  most  practicable  way  to  pass  from  the 
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sidewalk  on  the  lower  street  to  that  on  the  switch  back 
is  by  means  of  steps. 

From  the  iigure  it  is  seen  that  the  traffic  highway  is 
favored  to  the  extent  of  carrying  practically  one-third 
of  its  width  clear  through  the  intersection  on  an  un- 
broken 3  per  cent  grade.  It  is  apparent  that  if  this 
were  but  a  H  per  cent  grade,  only  one-half  as  many 
contours  would  be  crowded  into  the  corners  A  and  D. 
Through  his  choice  of  roadway  cross-sections  and  longi- 
tudinal grades  across  the  intersection  the  engineer  may 
introduce  practically  any  desired  sidewalk  grades  at  A 
and  D.  A  feature  worthy  of  particular  notice  is  that 
the  points  represented  by  96.67,  97.27,  96.60,  94.82, 
94.22  and  94.90  all  lie  in  one  plane;  similarly  the  points 
represented  by  95.21,  93.05,  94.19,  and  96.60,  98.76  and 
97.62  all  lie  in  one  plane. 


New  York  State  Highway  Bridge  Statistics 

Out  of  33,800  highway  bridges  in  New  York  State, 
a  survey  made  some  time  ago  shows  that  67  per  cent 
are  5  to  20  ft.  in  span,  24  per  cent  are  20  to  50  ft.  in 
span,  and  9  per  cent  are  over  50  ft.  Only  3,587  bridges 
are  located  on  state  or  improved  county  roads,  while 
more  than  30,000  are  on  township  and  unimproved 
county  roads.  The  former  were  separately  inspected 
for  the  purpo.ses  of  the  survey,  and  is  was  found  that 
2,500  bridges  (average  length  about  25  ft.)  had  a  load 
capacity  of  15  tons  or  over,  while  1,090  bridges  (average 
length  32  ft.)  had  less  than  15  tons  capacity.  As  (o 
condition,  is  was  estimated  that  about  75  per  cent  of 
them  were  in  good  condition,  15  per  cent  in  fair  condi- 
tion, and  10  per  cent  in  poor  condition,  while  most  of 
the  bridges  on  township  and  unimproved  county  roads 
were  in  poor  condition.  A  special  inspwtion  was  made 
of  251  bridges  on  three  principal  state  highway  routes; 
less  than  half  were  found  capable  of  carrying  a  15-ton 
load,  and  51  had  a  capacity  of  5  tons  or  less.  There 
were  found  among  the  number  three  bridges  that  had 
been  condemned,  and  five  others  that  were  in  unsafe 
condition.  The  annual  expenditures  for  bridge  con- 
struction and  repair  on  stat.-  and  county  highways  have 
for  over  ten  years  exceeded  .?  1,000.000,  while  they 
were  nearly  $3,000,000  in  1920  and  $2,500,000  in   1921. 
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Wire  and  Willow  Mat  Revetment  on 
the  Missouri  River 

Wabash  Railway  Protects  Its  River  Line  Against 

Erosion — Wire  Mesh  Encloses  Brush  and 

Rock — Force  and  Equipment 

BANK  revetment  with  a  continuou.s  flexible  mattress 
composed  of  two  layers  of  wire  mesh  with  filling  of 
brush  and  rock  has  been  applied  recently  at  two  points 
along  the  Missouri  River  below  Kansas  City,  Mo.,  where 
bank  erosion  threatened  the  Wabash  Ry.  This  pro- 
tective system  was  developed  in  1915  by  A.  0.  Cun- 
ningham, chief  engineer  of  the  Wabash  Ry.  (see  Engi- 
neering News,  Nov.  30,  1916,  p.  1022).  It  has  been 
applied  at  several  points,  but  the  recent  work  is  some- 
what modified  from  the  original  design  by  the  use  of 
heavier  wire  mesh.  Work  done  in  1921  and  1922  in- 
cludes 2,000  ft.  at  Hull's  Point,  Mo.,  about  27  miles 
east  of  Kansas  City,  and  a  stretch  of  1,000  ft.  at 
DeWitt,  65  miles  below  Hull's  Point.  At  these  places 
the  railway  track  is  75  to  400  ft.  from  top  of  bank. 


tered  on  this  work  the  progress  averages  about  5,000 
square  feet  in  a  10-hour  day. 

Galvanized  wire  netting  of  6-in.  rectangular  mesh 
and  composed  of  No.  9  wires  is  used  for  the  mattress. 
In  some  of  the  earlier  work  triangular  mesh  fabric 
was  used,  having  No.  10  longitudinal  wires  and  No.  12 
or  No.  14  for  the  web  diagonals.  Experience  has  shown 
that  the  heavier  wires  give  longer  life  and  better  serv- 
ice, especially  for  that  portion  of  the  mattress  which 
is  above  the  low-water  line.  The  mesh,  4A  ft.  wide,  is 
delivered  in  rolls  of  330  ft. 

In  construction,  the  bottom  layer  of  mesh  is  placed 
with  the  4J-ft.  strips  parallel  to  the  channel,  the  adja- 
cent strips  being  sewed  together  with  No.  9  soft  gal- 
vanized wire  to  make  up  the  required  width.  A  6-in. 
layer  of  willow  brush  bundles  at  right  angles  to  the 
channel  is  laid  on  the  wire,  and  then  a  second  layer  of 
bundles  parallel  with  the  channel.  Rip-rap  stone  is 
distributed  uniformly  over  the  brush  and  then  the  top 
layer  of  netting  is  placed  in  strips  at  right  angles  to 
those  in  the  bottom  layer.  Vertical  tie  wires  or  stitches 
of  No.  9  soft  galvanized  wire  are  then  placed  30  in. 


DETAILS  OF  THE  WIRE  .A.XD  WILLOW  PROTECTION' 


''Brush  Sfane--' 

Enlarged  Section   cif   Ma-ttpesa 

Hydraulic  grading  of  the  river  bank  is  the  first 
step,  dressing  it  to  a  slope  of  1  on  2.  or  1  on  3  where 
the  distance  from  the  railway  is  suflScient.  This  slope 
extends  from  low-water  level  to  top  of  bank,  an  average 
height  of  15  ft.  For  this  grading  there  is  a  pump 
scow  19  X  70  ft.  with  cabin/  enclosing  a  100-hp.  boiler 
and  a  duplex  pump  giving  a  pressure  of  140  to  160  lb. 
in  a  4-in.  hose  line  about  100  ft.  long.  A  ;|-  or  1-in. 
nozzle  on  the  pipe  is  manipulated  by  an  operator  on  the 
bank.     In  the  ordinary  earth,  clay  and  sand  encoun- 


COMPLETED   MATTRESS  AT  DeWITT,   MO.  ;   WABASH   RT 


apart  in  both  directions  and  are  drawn  tight  by  means 
of  a  special  device.  These  tie  wires  bind  the  upper 
and  lower  mesh  firmly  together,  holding  the  stone  in 
place  so  as  to  prevent  shifting  of  this  ballast  when  the 
mattress  is  launched. 

Bar-gi-owth  willows  from  ;-  to  IJ-in.  in  diameter  are 
placed  in  the  original  bundles,  which  are  6-  to  10-in. 
in  diameter  and  8  to  25  ft.  in  length.  Care  is  taken  to 
break  joints.  Riprap  stone  ranging  from  20-  to  125-lb. 
pieces  is  placed  usually  by  hand  from  barges  for  the 
submerged  portion  and  from  the  bank  for  the  shore 
portion  of  the  mattress.  Wheelbarrows  are  used  in 
some  cases  for  distributing  the  stone. 

When  this  tjTJe  of  revetment  was  first  introduced 
the  mattress  was  carried  up  to  the  low-water  line,  above 
which  the  slope  was  paved  with  tip-rap  stone.  In  re- 
cent work,  however,  the  railway  has  had  the  mattress 
extended  to  the  top  of  the  bank,  as  showTi  in  the  draw 
ing,  since  it  is  less  expensive  than  stone  paving.  If 
protection  is  needed  after  the  life  of  this  exposed  por- 
tion, the  mattress  can  he  renewed  or  stone  paving  laid, 
as  may  be  desirable.  Where  the  bank  is  unstable  and 
has  a  tendency  to  slip  or  slide,  the  mattress  protection 
has  an  advantage  over  stone  paving  in  that  it  places 
much  less  weight  on  the  slope.  Anchor  cables  of  s-in. 
galvanized  strand  are  placed  entirely  across  the  mat- 
tress at  intervals  of  about  14  ft.  and  attached  to 
deadmen,  as  shown. 
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That  portion  of  the  mattress  which  is  to  be  sub- 
merged is  built  on  a  barge  provided  with  steel  sills  laid 
across  the  deck  and  having  their  ends  on  the  upstream 
side  curved  downwards  to  assist  in  launching  the  mat- 
tress. In  starting  the  revetment  a  roll  of  brush  poles 
and  rock  is  built  to  a  diameter  of  15  or  18  in.  for  the 
full  width  of  the  mat  and  is  attached  to  i-in.  cables 
led  upstream  to  deadmen  or  anchors.  To  this  is  con- 
nected a  20-ft.  length  of  mattress,  built  up  as  described. 
When  this  section  is  completed,  the  barge  is  pulled 
downstream  by  means  of  a  cable  and  steam  capstan, 
thus  launching  the  mattress  into  the  water. 

That  part  of  the  mattress  above  low-water  line  is 
built  in  place  and  continuous  with  the  portion  placed 
from  the  barge.  This  part  of  the  mattress  usually 
silts  up  after  a  rise  of  water  in  the  river. 

Floating  equipment  varies  according  to  the  length 
of  haul  for  willows  and  rock,  which  for  the  Hull's  Point 
work  was  about  two  miles.  For  a  contract  of  .moderate 
size  this  equipment  comprises  usually  the  following: 
Quarterboat  to  house  and  feed  a  crew  of  40  men,  a 
steam  or  gasoline  towboat,  a  pump  scow  for  grading 
the  bank,  a  mattress  barge  24  x  80  ft.,  three  brush 
barges  24  x  100  ft.  and  two  rock  barges  20  x  100  ft. 

About  15  men  are  required  in  building  the  70-ft. 
width  of  mattress  on  the  barge,  and  15  to  25  men  for 
the  mattress  above  low-water  line.  The  standard  width 
of  mattress  as  built  on  the  barge  is  70  ft.,  but  it  has 
been  built  to  a  width  of  100  ft.  Its  weight  averages 
222  to  250  lb.  per  square  foot  in  air.  About  100  ft.  of 
70-ft.  mattress  are  built  and  sunk  in  a  10-hour  day. 
For  each  100  square  feet  of  mattress  there  are  200 
sq.ft.  of  wire  mesh,  20  tie  wires  5  ft.  long,  50  lin.ft. 
of  2-in.  cable,  45  lin.ft.  of  lacing  wii-e,  i-cord  of  brush 
and  1-cu.yd.  of  stone.  One  deadman  is  provided  for 
each  1,200  sq.ft.  of  mattress.    This  consist^  of  a  12-in. 


iniLDING   KIIOI'.U   PORTION  OF   MATTRESS 

log  4  ft.  long  buried  in  a  trench  which  is  thoroughly 
backfilled  and  tamped. 

None  of  the  revetment  has  been  in  use  long  enough 
to  determine  its  life,  the  work  done  in  1915  with  the 
lighter  type  of  wire  mesh  is  in  good  condition  where 
it  is  silted  up.  Where  it  is  exposed,  some  of  the  No.  14 
wires  are  broken,  but  the  heavier  wires  now  used  will 
give  a  longer  life.  An  extra  cast  of  galvanizing  would 
also  help  toward  longer  life.  This  type  of  mattress 
adjusts  itself  to  irregularities  in  the  bed  of  the  stream; 
it    also  can    be    laid    at    high    or    flood    stages    in    the 


river.  To  protect  a  bank  which  is  being  undermined 
the  mat  can  be  built  on  top  and  allowed  to  fall  as  a 
protective  curtain  when  the  bank  caves  in  beneath  it. 

This  work  on  the  Wabash  Ry.  is  done  under  the  direc- 
tion of  A.  0.  Cunningham,  chief  engineer,  the  designer 
of  this  system  of  protection.  The  field  work  is  in 
charge  of  William  H.  Bush,  drainage  engineer,  Wabash 


BUILDING  WIRE  .\ND  BRUSH  MATTRESS  ON  BARGE 

Ry.  The  contractor  is  the  /Kansas  City  Bridge  Co., 
with  George  F.  Maitland  as  its  engineer  of  construc- 
tion. In  addition  to  its  use  on  the  Wabash  Ry.  this 
type  of  mattress  revetment  has  been  used  by  other 
railways,  by  the  Prairie  Pipe  Line  Co.  to  protect  its 
submerged  oil-pipe  across  the  Missouri  River,  and  by 
the  Little  River  drainage  district  on  900  ft.  of  its 
main  diversion  channel  near  Cape  Girardeau,  Mo. 


To  Minimize  Stresses  in  Laminated  Wood 

Extensive  tests  have  been  carried  out  at  the  Forest 
Products  Laboratory,  Madison,  Wis.,  for  the  National 
Advisoiy  Committee  for  Aeronauticis,  to  study  the 
factors  which  produce  internal  stress  in  wooden  mem- 
bers built  up  by  gluing  together  thin  sheets  of  wood. 
These  internal  stresses  are  of  greatest  importance  in 
airplane  propellers  because  of  the  high  service  stress. 
It  was  found  that  expansion  and  contraction  due  to 
moisture  variation  differ  in  radial  and  tangential 
directions  in  all  species  of  wood  tested,  but  least  so  in 
mahogany,  where  the  amount  of  shrinkage  from  green 
to  oven-dry  condition  is  a  little  over  5  per  cent  tangen- 
tial and  between  4  and  5  per  cent  radial,  while  for 
North  American  hardwoods  the  tangential  .'shrinkage 
ranges  from  7  to  10  per  cent  and  the  radial  shrinkage 
from  4  to  7  per  cent.  The  ratio  of  the  two  .shrinkages 
affects  the  action  of  laminated  members  containing  both 
plain-sawed  and  quarter-sawed  material.  The  inves- 
tigators (A.  L.  Heim,  A.  C.  Knauss  and  Louis  Seutter"* 
recommend  in  their  report  on  the  tests  (Report  14r>, 
National  Advisory  Committee  for  Aeronauticst  that  all 
propellers  be  covered  with  aluminum  leaf  or  other 
moi.sture-proofing,  that  propellers  for  extreme  service 
be  made  wholly  of  quarter-sawed  stock,  that  for 
moderate  .service  all  plain-sawed  stock  be  used,  that  the 
mixing  of  plain  and  quarler-.sawed  .stock  is  permissible 
for  moderate  service  when  the  ratio  of  radial  to  tan- 
gential shrinkage  is  not  lower  than  0.75,  and  that  care 
be  taken  to  keep  the  moisture  content  of  wood  under 
.ill  conditions  below  15  per  cent,  to  prevent  softening 
of  the  glue  and  separation  of  the  laminations. 
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Technical  Progress  of  A.  G.  C.  Shown  By  Committee  Reports 

Associated  General  Contractors  Receive  Constructive  Reports  on  Contract  Forms 
Seasonal  Labor,  Immigration,  Apprenticeships  and  Cost  Estimating 


ORGANIZED  activities  of  contractors  are  repre- 
sented in  a  remarkable  way  by  the  reports  of  the 
committees  of  the  Associated  General  Contractors  of 
America  in  convention  last  week  at  Los  Angeles,  Calif. 
Except  four  of  these  reports  relating  to  internal  affairs 
of  the  association,  all  have  an  industrial  and  technical 
significance  of  wide  concern.  In  particular  the  reports 
on  methods,  on  legislation  and  on  labor,  interest  con- 
struction engineers.  Outstanding  as  a  specific  commit- 
tee accomplishment  is  the  joint  agreement  with  the 
committee  of  the  American  Association  of  State  High- 
way Officials  on  equitable  provisions  of  highway 
contracts. 

Internal  Affairs 

About  a  50  per  cent  gro\\'th  in  twelve  months  is  re- 
ported by  the  committee  on  membership.  Exactly,  the 
increase  is  525  new  members  but  as  175  members  have 
been  lost  the  net  increase  is  350  and  the  total  member- 
ship is  1,404  compared  with  1,054  at  the  beginning  of 
1922.  There  are  now  33  chapters  of  the  association,  13 
of  which  were  added  in  1922.  The  continuation  of  the 
Index,  the  Constructor  and  the  "News  Letter"  as 
periodical  publications  is  recommended  by  the  com- 
mittee on  publications.  Stating  its  duty  to  be  primarily 
to  act  as  a  jury  on  fair  dealing  the  committee  on  ethics 
offers  the  Golden  Rule  as  the  complete  code  of  ethics  of 
the  association. 

Contractual  Relations 

Bonding  practices,  uniform  contract  forms  and  fair 
practices  in  highway  contracting  were  constructively 
presented  in  three  reports  of  such  length  that  conclu- 
sions only  may  be  given. 

Uniform  Contracts — As  a  result  of  the  past  year's 
work  the  committee  on  contracts  makes  the  following 
recommendations : 

1.  That  the  work  of  the  Joint  Conference  on  Standard 
Construction  contracts  be  continued,  and  that  contractors 
in  each  locality  through  local  conferences  urge  architects 
and  eng'ineers  in  their  districts  to  become  thoroughly  fami- 
liar with  the  work  of  this  contract  conference  and  give  it 
their  support. 

2.  That  contact  be  made  with  the  American  Institute  of 
Architects  for  the  purpose  of  adopting  a  standard  form  of 
proposal  for  private  building  work,  and  to  confer  upon 
other  matters  of  mutual  interest  in  the  building  field,  fall- 
ing outside  the  scope  of  the  Joint  Conference. 

3.  That  a  standard  form  of  subcontract  and  proposal  be 
drawn  up  jointly  with  subcontractors  to  enunciate  princi- 
ples in  accordance  with  those  of  the  major, contracts. 

4.  That  the  standard  document  of  the  American  Institute 
of  Architects  should  receive  official  approval  of  the  A.G.C. 
pending  final  adoption  of  the  Universal  Forms,  and  that 
members  of  the  A.G.C.  insist  upon  the  use  of  these  docu- 
ments for  building  contracts. 

Bonding  Practices  —  Public  lettings  are  seriously 
demoralized  by  the  present  bonding  practice.  The  three 
'principle  points  brought  out  by  criticisms  are  as  fol- 
lows : 

First,  the  determination  of  responsibility  does  not  rest 
with  the  public  official,  but  is  fixed  byHhe  qualifications  of 
any  bidder  who  can  secure  bonds. 

.Second,  bonds,  especially  bid  bonds,  are  given  so  promiscu- 
ously that  almost  any  person  desiring  to  bid  on  construction 
can  make  the  necessary  bonding  arrangements. 


Third,  to  cover  the  inevitable  losses  of  promiscuous  bond- 
ing, the  premium  has  been  raised  some  several  hundred  per 
cent  in  the  last  few  years. 

Whether  the  practices  complained  of  are  universal  or 
whether  confined  to  certain  companies,  in  any  event  the 
entire  bond  situation  appears  to  need  a  thorough 
investigation. 

The  present  demoralization  of  public  lettings  and  the 
failures  of  performance  that  are  common  in  various 
types  of  construction,  are  a  strong  reminder  that  it  is 
in  the  interest  of  all  three  parties  concerned  that  any 
injurious  practices  in  the  bonding  market  be  discon- 
tinued. The  committee  recommends  that  the  Associa- 
tion attempt  to  investigate  this  matter  in  co-operation 
with  public  officials  and  representatives  of  the  bonding 
companies,  and  that  a  joint  committee  of  these  three 
interests-  if  possible,  report  upon  the  means  of  estab- 
lishing sound  economic  practices  and  a  code  of  ethics 
in  the  field  of  contract  bonding. 

Equitable  Highway  Contracts — Working  with  a  com- 
mittee of  the  Association  of  State  Highway  OflHcials 
with  W.  R.  Neel,  state  highway  engineer  of  Georgia,  as 
chairman  a  special  committee  headed  by  H.  A.  Wilson, 
Winston  &  Co.,  of  the  Associated  General  Contractors 
agreed  upon  the  following  recommendations: 

1.  Contract  Surety — That  where  permitted  by  the  law 
the  highway  department  permit  the  substitution  of  approved 
negotiable  securities  for  bond;  the  value  of  the  securities 
deposited,  except  in  extremely  hazardous  work,  to  equal  not 
more  than  35  per  cent  of  the  contract  amount. 

(The  exclusive  use  of  surety  bonds  is  believed  to  have 
resulted  in  the  promiscuous  bonding  of  irresponsiMe 
contractors,  thus  increasing  the  hazard  rate,  which  in 
turn  has  been  met  by  gi-eatly  increasing  the  bond 
premium;  also  the  fulfillment  by  the  surety  frequently 
entails  many  difficulties  of  legal  procedure.) 

2.  Bidders  Bond — That  proposals  for  highway  work  re- 
quire that  no  bidders  bond  will  be  acceptable,  unless  accom- 
panied by  satisfactory  assurance  that  the  surety  will  bond 
the  bidder  for  the  contract,  if  awarded  to  him. 

(The  promiscuous  writing  of  Bidders  Bonds,  which, 
in  some  localities,  carry  no  assurance  that  the  surety 
will  bond  the  contractor  for  the  work,  is  believed  to 
exert  a  demoralizing  influence  upon  public  lettings.) 

3.  Payments — That  where  possible,  monthly  payments  be 
made  not  later  than  a  definite  calendar  date;  that  final  pay-' 
ment  be  made  within  a  specified  time  after  the  contractor 
has  fully  performed  his  contractual  obligations;  or  where 
final  payment  is  necessarily  delayed,  that  a  semi-final  pay- 
ment be  made  in  such  amount  as  the  department  may  con- 
sider safe. 

(Construction  companies  are  bound  to  material 
manufacturers  and  other  commercial  concerns  by  auxi- 
liary contracts,  which  require  payment  within  a  limi- 
ted time,  and  failure  of  the  department  to  make  prompt 
payments  to  the  construction  company  may  entail  diffi- 
cult emergency  financing.) 

4.  Acceptance  of  Work — That  portions  of  the  road,  when 
satisfactorily  completed,  be  accepted  and  paid  for  in  sec- 
tions of  reasonable  length,  and  maintenance  by  contractors 
terminated. 

(Funds  retained  by  the  department  after  portions  of 
the  work  are  satisfactorily  completed,  involve  unneces- 
.  sary  interest  charges  in  the  cost  of  construction  and 
complicate  its  financing.) 
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5.  Maintenance  ■ — That  the  maintenance  guarantee  on 
highways,  aftei-  they  have  been  accepted,  be  divorced  from 
the  construction  contract. 

(The  combining  of  maintenance  and  construction  in  a 
construction  contract  introduces  uncertain  elements  of 
expense  which  should  not  properly  be  included  in  the 
construction  cost.) 

6.  Classification. —  That  where  feasible  the  following  be 
provided  for:  (a)  Excavation  to  be  classified;  (b)  No  two 
kinds  of  work  to  be  included  in  a  single  unit  where  it  is 
practicable  to  separate  them,  and  (c)  Over-break  or  slides 
to  be  paid  for  at  a  proper  rate,  where  the  engineer  is  satis- 
fied that  the  work  is  properly  handled  and  that  the  breaks 
or  slides  are  not  due  to  the  contractor's  negligence. 

(A  comparison  of  excavation  prices  between  con- 
tracts providing  for  classification  and  those  using  a 
single  class  indicate  that  a  proper  classification  which 
enables  accurate  estimating,  is  productive  of  lower 
prices,  and  a  separation  of  the  different  classes  of  work 
into  individual  units  appears  to  have  a  similar  effect.) 

7.  Adjustment  of  Compensation — That  provision  be  made 
for  an  equitable  adjustment  of  extra  expense  entailed  by: 
(a)  Delays  and  suspension  of  work,  due  to  acts  or  omission 
of  department;  (b)  Unusual  increase  or  decrease  in  the 
original  unit  quantities;  (c)  Rejection  of  materials  after 
once  inspected  and  approved,  and  (d)  Acts  of  God,  and 
other  causes  manifestly  beyond  the  contractor's  control. 

(It  frequently  becomes  necessary  for  the  highway 
engineer  to  delay  or  suspend  work  through  no  fault  of 
the  construction  company,  or  to  take  other  action  which 
disrupts  the  procedure  and  introduces  extra  cost  that 
cannot  be  foreseen.  It  is  believed  economically  unsound 
for  a  construction  company  to  assume  certain  risks.) 

8.  Overhaul — That  a  reasonable  free  haul  limit,  prefer- 
ably not  over  500  ft.,  be  employed  and  that  some  standard 
means  of  computing  overhaul  be  adopted. 

(The  great  variety  of  methods  in  use  for  computing 
overhaul  and  their  uncertainty  have  made  it  difficult  to 
pre-determine  accurately  the  cost  of  such  hauling.) 

9.  Retained  Percentage — That  ten  per  cent  be  retained 
on  monthly  estimates. 

(An  excessive  retained  percentage  on  monthly  esti- 
mates increases  the  interest  charges  of  the  work;  and 
ten  per  cent  in  conjunction  with  the  surety  bond  or 
securities  is  believed  to  afford  ample  protection  to  the 
state.) 

10.  Frrrce  Account — That  on  force  account  work  the  al- 
lowance for  indirect  and  overhead  expense  be  set  at  10  per 
cent  of  the  direct  labor  and  upon  those  amounts  and  upon 
the  material  a  ten  per  cent  profit  be  allowed. 

(The  settlement  of  force  account  work  has  often 
been  subject  to  dispute  and  the  use  of  modern  equip- 
ment has  increased  in  both  the  proportion  of  overhead 
expense  and  the  difficulty  of  ascertaining  its  amount.) 

11.  Stock  Piling — That,  under  conditions  satisfactory  to 
the  department,  payment  for  material  delivered  be  included 
in  monthly  estimateB. 

(The  transportation  system  of  the  country  is  unable 
to  serve  adequately  the  needs  of  highway  construction 
during  certain  months,  thus  making  it  advisable  to 
stock  pile  materials,  but  many  responsible  companies 
arc  prevented  from  financing  stocks  of  sufficient  quan- 
tity.) 

12.  Arhitrntion — That  limited  arbitration,  which  will  re- 
■erve  final  decision  to  the  engineer  in  aH  matters  pertaining 
to  prosecution  of  the  work,  but  will  provide  for  settlement 

jof  claim.i    for  compensation,   be   included    in    construction 

:  contract.s. 

(The  settlement  of  controversy  under  highway  con- 
tracts by  arbitration  has  shown  that  not  only  the  num- 
ber of  disputes  and  court  actions  i.«  reduced,  but  that 
the  arbitration  itself  is  seldom  resorted  to;  and  that  thr 
engineers'  hand  is  thereby  strengthened.) 


IS.  Administration — (a)  That  contracts  be  promptly 
t'warded  and  certified  checks  returned  within  a  specified 
time  where  possible;  (b)  That  written  orders  be  given  by 
the  Department  for  all  important  instructions  and  especi- 
aHy  instructions  to  suspend  or  shut  down  the  work,  the 
latter  to  state  reasons  of  suspending  or  shutting  down;  (c) 
That  unless  a  plan  for  prosecution  of  the  work  is  given  at 
the  time  of  sending  out  proposals,  the  contractor  be  allowed 
to  pursue  his  own  plan  except  in  emergencies  and  provid- 
ing his  prosecution  of  the  work  is  satisfactory;  (d)  That 
inspection  of  materials  be  made  at  the  source  when  practic- 
able and  at  least  before  unloading  from  cars;  (c)  That  the 
departments  discontinue  publication  of  the  monetary 
amount  of  estimates  in  advance  of  the  letting  of  work,  and 
(f)  That  every  effort  should  be  made  to  secure  the  highest 
possible  type  of  inspectors  and  field  engineers. 

14.  Day  Labor  Construction  —  That  true  and  accurate 
cost  accounting,  showing  overhead  and  indirect  expense,  be 
required  on  all  construction  work  performed  by  state  or 
county  forces,  an  exception  to  be  made  only  on  miscellaneous 
work  not  properly  designated  as  construction. 

(It  is  to  the  public  interest  to  know  the  true  cost  of 
any  public  work  that  the  department  or  other  agencies 
of  the  state  may  be  called  upon  to  perform  by  day 
labor. ) 

15.  Legislation — That  an  effort  be  made  to  modify  exist- 
ing laws  in  conflict  with  those  recommendations. 

Methods 

Indicating  the  character  of  its  past  activities  and  the 
work  contemplated  the  committee  on  methods  lists  the 
following : 

1.  That  the  Association  continue  its  co-operative  work 
with  other  associations  in  formulating  standards  and  sim- 
plifying dimensions  in  the  field  of  materials  and  equipment 
production. 

2.  That  the  contact  formed  with  equipment  manufactur- 
ers during  the  past  year  be  strengthened,  and  that  the  joint 
work  of  these  agencies  be  extended  to  all  subjects  of  mutual 
interest. 

3.  That  a  meeting  be  arranged  with  officials  of  the  income 
tax  unit  to  establish  rational  values  for  the  depreciation  of 
construction  equipment,  and  to  provide  contractors  with  in- 
formation to  assist  them  in  properly  making  out  their 
returns. 

4.  That  the  Association  continue  to  improve  safety  meas- 
ures in  the  construction  industry  and  co-operate  with  the 
National  Safety  Council  in  its  investigation  and  presenta- 
tion of  improved  safety  methods  and  devices. 

5.  That  the  Association  join  with  other  associations  of 
engineers,  architects  and  manufacturers  to  fui'thcr  the 
study  of  seasonal  fluctuations  in  industry  and  devise  means, 
as  far  as  possible,  for  their  elimination  in  both  the  basic 
industries  of  construction  and  in  other  lines  of  production. 

Commenting  on  waste  from  seasonal  construction  the 
committee  points  out  that  it  is  recognized  that  one  of 
the  most  fruitful  sources  of  waste  in  the  construction 
industry  is  due  to  seasonal  let-down.  Organization.s  are 
disrupted,  men  leave  the  building  trades  for  other  work, 
and  new  ones  must  be  trained  at  the  beginning  of  the 
next  construction  season.  This  applies  not  only  to 
building  work  but  to  many  types  of  engineering  or 
public  work  construction.  It  is  the  duty  of  contractors 
in  co-operation  with  engineers  and  those  in  other  indus- 
tries to  remove  as  far  as  possible  the  unnecessary  peak. 
The  committee  proposes  to  push  its  investigation  of 
this  subject  and  seek,  in  conjunction  with  other  indus- 
tries during  the  present  year,  to  find  the  necessary 
•means  for  making  these  industries  continuous. 

In  response  to  many  requests  from  construction  com- 
panies who  have  not  yet  "found  themselves"  in  the 
field  of  estimating  and  cost  accounting,  the  committee 
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has  undertaken  to  draw  up  a  set  of  standard  estimating 
sheets  which  will  serve  a  three-fold  purpose  as  follows: 

1.  An  estimating  check  memorandum  which  wiM  give  the 
estimators  something  to  check  against,  as  a  precaution 
against  omitting  any  items  of  cost  from  the  estimate. 

2.  Convenient  means  of  tabulating  the  different  quanti- 
ties and  building  up  the  unit  cost. 

3.  A  basis  for  a  cost  accounting  system. 

Two  of  the  sheets  have  been  released,  the  General 
Building  Summary  Sheet  and  the  Job  Overhead  Sum- 
mary. Other  sheets  will  be  released  during  the  present 
year. 

Legislation  and  Labor 

Announcing  its  advocacy  of  a  federal  department  of 
public  works  and  its  support  of  legislation  to  reduce 
tax-exempt  securities  the  committee  on  legislation  takes 
up  particularly  new  legislation  affecting  immigration. 
For  such  legislation  the  following  fundamental  prin- 
ciples are  suggested: 

1.  Immigration  should  be  regulated  and  selected  both  in 
quantity  and  in  quality. 

2.  No  more  immigration  should  be,  admitted  of  any 
■nationality  than  we  can  wholesomely  assimilate  and  in  a 
reasonable  length  of  time  wisely  incorporate  into  our  body 
politic. 

3.  No  more  immigration  should  be  admitted  than  can 
find  steady  and  useful  employment  without  endangering 
normal  American  standards  of  life,  labor  and  wages. 

4.  The  numerical  regulation  of  immigration  should  be 
flexible.  When  industrial  depression  sweeps  the  country, 
all  labor  immigration  should  be  promptly  stopped.  But  the 
doors  should  again  be  opened  when  prosperity  returns.  It 
shou'ld  be  possible  to  take  either  step  without  waiting  for 
special  Congressional  action. 

5.  The  closing  and  opening  of  our  doors  should  be  scien- 
tific. It  should  be  based  on  assured  and  accurately  com- 
piled facts  and  statistics  from  every  part  of  the  country. 

6.  The  law  should  be  general.  The  principles  should  be 
applied  equally  to  every  nation  and  people  without  arbitrary 
discrimination. 

7.  The  Haw  should  be  courteous  to  all.  It  should  be  pos- 
sible, vnthout  humiliating  any,  to  exclude  completely  par- 
ticular types  of  immigration  which  definite  experience  shows 
to  be  difficult  to  assimilate  and  absorb. 

8.  The  law  should  provide  for  the  sending  of  expert  ex- 
aminers to  the  lands  from  which  immigration  mostly  comes 
— this  for  the  sake  of  both  progressive  immigrants  and  for 
that  of  our  own  land. 

9.  The  law  should  make  possible  a  wise  distribution  of 
new  immigration.  The  flow  shou'ld  be  restricted  or  entirely 
stopped  from  given  peoples,  to  already  congested  areas,  and 
encouraged  to  go  to  those  parts  of  America  where  it  is  de- 
sired. 

10.  The  new  immigration  policy  should  be  distinctly 
patriotic.  It  should  favor  immigration  from  peoples  easily 
assimilated  and  check  it  from  other  lands.  It  should  guar- 
antee equal  treatment  and  a  square  deal  to  all  aliens  now 
in  the  United  States.  It  should  provide  for  higher  stand- 
ards for  naturalization  and  then  grant  the  privileges  of 
citizenship  to  all  who  qualify.  It  should  look  to  the  crea- 
tion of  a  substantially  homogeneous  people  having  a  com- 

•  mon  mind  and  a  wholesomely  functioning  democracy. 

Naming  restricted  immigi-ation  as  the  principal  rea- 
son for  labor  shortage  the  committee  on  Labor  empha- 
sized lack  of  apprentices  as  a  secondary  cause.  The 
report  says: 

The  situation  resolves  itself  into  two  problems,  the  first 
to  provide,  as  quickly  as  possible,  mechanics  to  supply  the 
present  shortage.  The  second  to  provide  means  for  the  educa- 
tion of  mechanics  in  lieu  of  the  present  apprenticeship  sys- 
tem.   To  assist  in  solving  the  first  problem,  we  recommend: 

.(a)  That  men  now  engaged  on  construction  work  as 
building  laborers  and  otherwise,  who  show  an  aptitude,  be 
employed  as  helpers  to  the  skilled  mechanics,  be  permitted 


to  do  any  work  their  experience  warrants.  In  a  short  time 
they  could  execute  much  of  the  plain  work,  releasing  the 
older  and  more  skillfu'l  mechanics  for  the  most  intricate 
work,  (b)  That  there  be  established  by  employers,  under 
their  control,  special  trade  schools  where  the  age  limit 
and  scholastic  requirements  be  waived,  and  the  only  condi- 
tions for  entrance  be  an  aptitude  for  and  a  willingness  to 
learn  a  good  trade.  These  schools  should  teach  merely  the 
handling  of  tools  and  the  rudiments  of  the  trade,  leaving 
skill  and  efficiency  to  be  acquired  on  the  job,  where  experi- 
ence has  shown  it  is  most  successfully  acquired. 

The  .second  problem  is  to  provide  means  to  insure  a  sup- 
ply of  mechanics  to  care  for  the  normal  growth  of  the  Na- 
tion. To  do  this  all  building  trade  organizations  and  per- 
sons interested  in  the  construction  business,  should  inaugu- 
rate a  campaign  to  attract  young  men  to  the  trade;  show- 
ing how  interesting,  profitable  and  honorable  mechanical 
vocations  are. 

Chemical  Warfare  Service  to  Help 
in  Marine  Piling  Study 

THE  Committee  on  Marine  Piling  Investigations  of 
the  National  Research  Council  announces  that  it  is  to 
have  some  assistance  in  its  study  from  the  Chemical 
Warfare  Service  of  the  Anny.  The  Bureau  of  Yards 
and  Docks  of  the  Navy  Department,  the  Engineer 
Corps  and  the  Quartermaster  Corps  of  the  War  Depart- 
ment, and  the  Department  of  Commerce  are  placing 
funds  at  the  disposal  of  the  Chemical  Warfare  Service 
for  investigations  upon  substances  which  are  poisonous 
or  repellent  to  marine  wood  boring  animals  and  also 
upon  the  ways  in  which  these  poisons  are  effective. 
C.  H.  Huston,  assistant  secretary  of  the  Department  of 
Commerce,  has  been  designated  by  the  President  as 
government  representative  on  the  Committee  on  Marine 
Piling  Investigations  in  order  to  assist  in  arranging  for 
the  co-operation  which  these  several  government  bureaus 
can  contribute  toward  these  investigations. 

The  investigations,  themselves,  will  be  designed  to 
determine  the  relative  toxicity  of  creosotes,  commonly 
used  for  timber  preservation,  upon  the  species  of  ship- 
worms  and  also  upon  the  limuoria  or  gribble.  There  are 
also  several  other  groups  of  substances  which  are  highly 
toxic  to  most  animals  and  with  which  it  may  prove  to 
be  possible  t.o  impregnate  timber  with  sufficient  per- 
manency to  persist  for  a  long  period  of  years.  Some  of 
these  may  be  found  to  be  even  more  potent  in  protecting 
timber  and  cheaper  to  use  than  creosote. 

The  points  of  attack  in  these  experiments  will  be  two : 
(1)  to  find  the  best  substances  for  impregnating  timber 
which  will  be  poisonous  to  shipworms  after  they  have 
entered  the  wood,  and  (2)  to  find  substances  which  will 
prevent  shipworm  larvae,  as  they  float  about  in  the 
water,  from  settling  upon  the  timber,  by  altering  the 
nature  of  the  surface  of  the  wood  so  as  not  to  attract 
the  larvae  to  settle  on  it  in  the  definite  way  in  which 
fresh  timber  seems  to  attract  them.  It  may  be  that 
different  groups  of  substances  may  be  found  for  meeting 
these  two  purposes,  and  that  the  latter  method  will 
prove  to  be  the  more  practicable  for  protecting  timber, 
provided  the  wood  can  be  impregnated  deeply  enough 
to  always  present  an  inhospitable  surface  no  matter  how 
much  the  timber  may  be  injured  by  bruising.  It  is  also 
not  impossible  that  means  may  be  found  for  poisoning 
the  water  in  the  vicinity  of  wharves  so  as  to  kill  off  the 
larvae  during  the  breeding  season  without  seriously 
injuring  the  fishing  and  oyster  interests  of  adjacent 
localities.    Such  a  method,  if  found,  would  be  of  enor- 
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mous  value  in  the  saving  of  structures  built  of  unpro- 
tected timber  which  might  be  unexpectedly  attacked  by 
wood  boring  animals. 

These  investigations  will  be  wholly  under  the  direc- 
tion of  the  Chemical  Warfare  Service,  but  they  represent 
a  distinct  chapter  in  the  plan  of  investigations  of  the 
National  Research  Council's  Committee  on  Marine  Pil- 
ing investigations  and  will  be  carefully  co-ordinated  with 
the  other  work  of  that  Committee. 


Comparative  Deflection  Tests 
Favor  Motor  Stages 

Pavement  Deflections  Observed  on  Test  Road  Under 

Truck,  Touring  Car  and  Stage — Static 

Moving  and  Impact  Tests 

A  SERIES  of  tests  was  carried  out  at  the  Pittsburg 
test  road  in  California  to  determine  the  compar- 
ative amount  of  pavement  deflection  caused  by  several 
types  of  vehicles.  Particular  attention  was  given  to 
the  comparison  of  the  ordinary  touring  car,  the  typical 
motor  stage  with  a  load  of  fifteen  passengers,  and  a 
solid-tired  truck  with  exactly  the  same  total  weight  as 
the  loaded  stage  and  also  the  same  distribution  of 
weight  on  front  and  rear  wheels. 

The  accompanying  series  of  curves  in  which  the 
results  are  depicted  graphically  show  that  the  deflec- 
tions cau.sed  by  the  truck  range  up  to  a  maximum  of 
more  than  twice  those  caused  by  a  stage  of  exactly 
the  same  weight.  Quite  unexpectedly  the  tests  also 
showed  that  the  use  of  air-pressure  shock  absorbers 
materially  increased  the  pavement  deflections  when 
making  the  impact  test. 

Pavement  deflections  were  read  by  the  use  of  rods 
whose  tops  were  embedded  in  the  concrete  pavement 
and   whose    lower    ends    extended    down    into    tunnels 


WEIGHTS  AND  DIMKN8I0NS  OF  VKHICLES  USED  IN    COMPARATIVE 
TE.STS 
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beneath  the  roadway  where  movements  of  the  rods 
were  read  accurately  by  means  of  micrometer  gages. 
A  detailed  description  of  methods  of  making  tests  on 
this  road  was  published  in  Enaiueerivn  S' firs-Record, 
Dec.  29,  1921,  p.  1048.  In  the  issue  of  .June  29,  1922. 
p.  1066,  there  appeared  an  extended  report  on  the  eff'ect 
of  heavy  traflic  on  the  concrete  pavement. 

Attention  was  first  directed  to  the  eflFect  of  shock 
absorbers  when  stages  of  the  same  weight  distribution 
and  differing  only  in  the  u.se  of  shock  absorbers  showed 
(iifTerent  deflections  in  the  impact  test.  To  eliminate 
any  diflfercncts  that  might  be  due  to  the  individual  cars, 
t<sts  were  then  run  using  the  same  car  several  times 
successively  with  and  without  air  pressure  in  the  cylin- 
liers  of  the  shock  absorbers.  These  comparisons  were 
made  in  several  runs,  in  addition  to  those  shown  in 
the    accompanying    diagrams,    always   with    the    result 


that  greater  deflections  were  recorded  when  the  shock 
absorbers  were  in  u.se. 

The  method  of  making  the  impact  test  was  to  lay 
across  the  pavement  a  plank  2  in.  thick  and  to  vary  its 
distance  from  the  deflection  rods  until  positions  were 
found  where  vehicles  passing  over  this  obstruction  and 
dropping  to  the  pavement  again  gave  a  maximum  rod 
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THE  OUKVES   SHOW  DEFLECTIOX  OF   PAVE.ME.NT  I'NDER 
IMPACT  AND  FOR  STATIC  AND  .MOVING  \X>\Y> 

Deflections  for  three  veliicles  are  shown  comparatively  in 
each  of  the  tliree  tests.  In  the  impact  curves  note  that 
.sliork   absorbers   increased  pavetnent  deflection. 

reading  for  each  of  the  several  speeds  at  which  deflec- 
tions were  to  be  recorded.  The  edge  of  the  plank  pre- 
sented to  the  approaching  vehicles  was  beveled  off  to 
a  feather  edge  to  allow  the  vehicle  to  rise  up  on  it 
easily.  In  all  records  shown  in  the  accompanying 
curves,  the  wheels  on  one  side  of  the  vehicles  were  kept 
ever  rod  No.  9,  nearest  the  edge  of  the  pavement. 

The  curves  shown  herewith  are  typical  of  the  sev- 
eral runs  made  and  were  selected  to  show,  in  a  general 
way,  the  materially  greater  deflection  of  the  concrete 
under  the  impact  of  a  truck,  even  though  its  total 
weight  and  weight  distribution  were  identical  with  the 
motor  stage.  The  truck  used  was  a  standard  2-tor. 
type  with  wheelbase,  tire  and  spring  equipment  typical 
of  trucks  in  this  class. 

The  work  at  the  Pittsburg  test  highway  was  carried 
out  under  the  joint  direction  of  the  U.  S.  Bureau  of 
Public  Roads  and  the  California  State  Highway  Com- 
mission with  Lloyd  Aldrich  and  John  B.  Leonard  in 
charge  of  all  tests. 


Indiana  1922  Road  Construction  Mileage 

During  1922  the  Indiana  State  Highway  Commission 
contracted  for  110.78  miles  of  concrete  road  and  7.07 
miles  of  brick  pavement  according  to  Carl  Gray,  chief 
engineer.  Of  this  mileage  there  was  completed  up  to 
the  close  of  the  fiscal  year,  Sept.  30,  63.4."?  miles  of  con- 
crete and  3..')2  miles  of  base  for  brick  and  0.17  miles  of 
brick  pavement.  Carried  over  from  1921  were  contracts 
for  17.02  miles  of  concrete  and  34.64  miles  of  grading 
and  structure  work.  The  commission  desires  to  contract 
for  160  miles  of  harl  pavement  in  1923.  approximately 
one-third  of  which  has  already  been  let.  In  its  contracts 
the  commission  insists  on  storage  of  considerable  mate- 
rial before  starting  work  for  the  purpose  of  continuing 
operations   in  case  of   railroad  congestion. 
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Steam  Shovel  Cuts  Snow  Removal  Cost 

By  C.  C.  Kilby 

General  Contiiictor,   Hartford,   Conn. 

ONE  steam  shovel  and  three  five-ton  trucks  have 
been  found  in  Hartford,  Conn.,  to  be  capable  of 
moving  approximately  the  .same  amount  of  snow  as  can 
be  handled  by  fifty  men  and  ten  teams.  This  means 
that  the  city  nf  Hartford  recently  effected  a  saving  of 


^URi 

STEAil  SHOVEL  USED  IN  HARTFORD  SNOW  REMOVAL 
By  the  use  of  steam  shovels  the  city  of  Hartford  was  able  to 
effect  a  saving  of  $138  per  day  in  snow  removal  over  hand 
shoveling  previously  resorted  to. 

$138  a  day  in  snow-removal  woi-k  by  the  use  of  mechani- 
cal methods  over  hand  means  previously  resorted  to. 
The  cost  distribution  is  made  as  follows: 

.'lO   niiin   at   $3. .TO $175 

10  teams  at  $9 90 

Total    ?L'6r) 

Steam  shovel   1  ■'> 

Three  trucks  nt  .f 25  eiu-li 75 

Two  pit  men  at   $o.5n 7 

Total     $1-7 

The  steam  shovel  cost  includes  coal  and  crew. 

The  steam  shovels  used  were  S-yd.  machines  on  cater- 
pillar type  traction,  with  16-ft.  booms,  14-ft.  dipper 
handles  and  boom  hoists  for  controlling  the  booms. 

Use  of  the  shovels  was  resorted  to  after  a  hea\^'  snow 
storm  which  culminated  in  a  6-in.  fall  of  hail,  seriously 
blocking  street  traffic  in  Hartford  the  week  ending 
Dec.  30.  Vigorous  measures  were  decided  upon  to  clear 
the  streets.  Snow  plows  had  been  used  both  by  the  city 
and  the  Connecticut  Co.  on  the  principal  arteries  of 
travel,  but  these  left  two  deep,  wide  windrows  of  snow 
and  ice  piled  up  from  4  to  6  ft.  high  on  each  side  of  the 
trolley  tracks. 

A  test  run  was  made  to  determine,  whether  a  steam 
shovel  could  handle  the  frozen  material,  particularly 
the  slippery  sheet  of  ice  which  coated  the  pavement. 
Records  in  the  office  of  the  writer  who  was  the  contrac- 
tor on  the  work  show  that  it  takes  an  average  of  five 


minutes  to  load  a  five-ton  truck  by  steam  shovel.  The 
trucks  were  equipped  with  side-boards  and  the  snow 
was  compacted  with  the  dipper,  so  that  approximately 
8  cu.  yd.  were  loaded  on  each  truck. 

It  was  also  found  that  steam  shovels  removed  the 
heavy  cake  of  ice  which  incrusted  the  pavement  beneath 
the  piles  of  snow,  no  hand  picking  being  required. 
Another  interesting  observation  was  that  the  work  of 
the  steam  shovels  seemed  to  increase  the  morale  of  the 
hand  shovelers  employed  on  the  streets  elsewhere. 


A  Reinforced  Encased  Tile  Culvert 

By  Paul  L.  Fetherston 

Resident  Engineer,  ilichigan   State  Higliway  Department 

NEARLY  all  failures  in  highway  culverts  occur 
when  the  structure  is  placed  on  an  unstable  soil 
such  as  muck  or  quicksand,  without  any  special  precau- 
tion being  taken  to  insure  success. 

The  catchbasin  and  encased  tile  shown  in  the  sketch 
were  designed  to  be  self  supporting  in  muck  and  have 
proved  to  be  so  after  being  in  place  a  season. 

Several  pipe  and  tile  culverts  had  failed  at  this  loca- 
tion in  years  past  because  of  uneven  settlement,  and  so 
when  the  road  was  taken  over  as  a  federal-aid  project 
this  structure  was  placed. 

Section  F-F  shows  the  footing  in  detail.  It  is  rein- 
forced with  2-in.  longitudinal  bars  and  i-in.  transverse 
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SELF  SUPPORTING  IN  MUCK 


bars  which  are  spaced  as  indicated.-  This  footing  car- 
ries a  standard  18-in.  encased  tile.  The  regular  encas- 
ing and  the  footing  are  poured  as  a  unit  so  that  there 
is  no  construction  line  between  them. 

As  indicated  in  the  sketch,  the  surface  water  and 
that  from  a  12-in.  land  drain  is  collected  in  the  catch- 
basin  and  discharged  across  the  road  into  an  18-in. 
drain. 

In  placing  the  culvert  the  excavation  was  carried  to 
a  depth  of  6  in.  below  that  required  for  the  concrete 
and  tile,  and  then  backfilled  with  gravel  which  was 
tamped  into  place.  This  was  done  to  pi-event  the  muck 
from  mixing  with  the  concrete  when  poured. 
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Welded  Steel  Tower  Built  in  a  Cave 

By  Howard  L.  McLean 

Stoi-ktun.    Calif. 

TWO  bundled  feet  underground,  in  a  cave  near  Val- 
lecita,  Calif.,  a  100-ft.  spiral  steel  stairway  elec- 
trically welded  throughout  has  recently  been  completed. 
The  stairway  is  surrounded  and  supported  on  the  out- 
side by  a  lattice  tower  6  ft.  10  in.  in  diameter.  The 
core  of  the  structure  and  the  inner  support  for  the 
stairs  is  a  10-in.  pipe.  Due 
to  the  narrowness  of  the  en- 
trance passageway  this  pipe 
and  all  the  other  material 
had  to  be  taken  into  the  cave 
in  lengths  of  less  than  20  ft. 

A  small  shelflike  opening 
or  ledge  in  the  wall  of  the 
main  chamber  of  the  cave 
marks  the  end  of  the  en- 
trance passageway.  Here,  a 
hundred  feet  above  the  floor, 
the  construction  of  the  tower 
started.  First  a  reinforced 
concrete  landing  platform 
was  laid,  enclosed  for  safe- 
ty's sake  with  a  steel  railing 
Two  10-in.  I-beams  extended 
from  this  platform  to  a 
point  8  ft.  from  the  ledge, 
where  the  tower  was  to  start. 
These  beams  served  as  the 
anchoring  points  for  four 
v-in.  plow  steel  cables. 

A  small  electric  hoist 
served  to  raise  and  lower 
men  and  materials  from  this 
point. 

Ten  steel  rings  l;-in.x2-in. 
with  four  short  pieces  of 
-in.  pipe  .5  in.  long  welded 
on  the  circumference,  were 
threaded  on  the  cables.  The 
I'ings  were  spaced  ten  feet 
apart  and  held  in  place  by 
pouring  babbitt  into  the 
pipes  around  the  cable.  The 
lower  ends  of  the  cables  were 
.uK'hored  in  a  block  of  con- 
I  lete  in  the  cave  floor.  Turn- 
''iickles,  at  the  point  of 
jinchorage,  made  it  po.ssible  to  tighten  the  cables. 

The  basket  work  of  the  tower  was  built  up  from  the 
bottom  in  10-ft.  sections.  To  place  the  2xj-in.  Armco 
iron  bars  in  their  .spiral  position  for  welding,  a  cylin- 
'Irical  frame  was  used.  This  frame  looked  like  a 
traight-sided  barrel  with  every  other  stave  knocked 
out.  Two  men  bent  the  bars  to  the  spirals  marked 
'iff  on  the  inside  of  the  frame.  Each  bar  made  one  com- 
'lU'te  turn  in  10  ft.,  cro.tsing  the  other  bars  at  1-ft.  inter- 
vals. A.-*  each  10-ft.  section  was  completed  the  frame 
^as  raised  and  hooked  over  the  next  horizontal  rintr. 

To  form  an  outer  support  for  the  150  steps,  one 
flf)ublc  spiral  of  2x--in.  iron  was  put  in  the  basket  work. 
The  inner  end  of  the  step  was  welded  to  the  core  of  the 
tower.     A   Z-shaped    templet,   placed    on    the   step   la.st 


welded  in  position,  insured  the  proper  rise  and  spacing 
of  the  next  one.  The  steps  are  14  in.  wide  at  the  outer 
edge  and  8  in.  at  the  innei".  When  the  tower  was  com- 
pleted it  was  given  a  coat  of  marine  enamel. 

The  tower  is  very  compact  in  structure.  The  central 
pipe  is  mainly  the  inner  suppoi-t  for  the  stairs,  but  also 
serves  as  a  ventilating  pipe  and  conduit  for  the  electric 
light  wires.  Around  the  central  pipe  is  a  spiral  hand- 
rail. This  is  also  used  as  a  drainpipe  to  carry  away  the 
seepage  water  from  the  concrete  landing  platform. 


'^■f  1);     ^,.><j  :- 

if                  — % 
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STAIK  TOWKK  lOU  FEET  HIGH  BUILT  IN  A  CAVE 
Pipe  core,  steps  and  spiral-.strlp  enclosure   electrically    welded    together.      Left — Com- 
pleted   tower.      Upper    right — Landing    at   tnp  of  tower.      Lnwer  right — Foot  of  tower. 

Indirect  lighting  was  a  feature  during  work  on  the 
tower.  Five  300-watt  lamps,  equipped  with  reflectors, 
which  directed  the  light  against  the  white  walls  of  the 
cave,  gave  an  excellent  illumination. 

This  welded  type  of  lower  was  adopted  as  a  result  of 
competitive  bids  received  by  the  owners  of  the  cave  for 
a  tower  and  .stairway.  A  bid  of  .$12,000  was  submitted 
for  a  structural  steel  tower  12  ft.  sfjuaic  at  the  base 
and  having  a  stairway  winding  around  the  outside.  The 
estimated  weight  of  this  bolted  structure  was  27.000 
lb.  The  bid  for  the  welded  tower  and  stainvay  which 
has  been  described  was  $.S,000.  The  weight  of  steel 
used  in  its  construction  was  fi.l.^O  lb.  A.  H.  Tangemann, 
a  welding  engineer  of  Stockton,  is  responsible  for  the 
design  and  construction  of  the  tower  and  stairway. 
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Measuring  Well  Water  Depth 

By  Charles  Brossman 

Consulting  Engineer,  inUianapolis,  Ind. 


PORTABLE  SET  FOR  WELL 
■WATER    MEASL^RING 


A  SIMPLE  yet  accurate 
means  of  determin- 
ing the  depth  of  water  in 
a  well  is  explained  in  the 
following  paragraphs : 

A  S-in.  brass  tube,  per- 
forated at  the  bottom  to 
allow  the  water  to  enter, 
is  inserted  in  the  well. 
Inside  of  this  tube  is  a 
cork  float,  on  the  top  of 
which  is  a  metallic  cap 
which  makes  contact  with 
the  two  wii-es  leading  to 
the  buzzer  above.  As  soon 
as  the  tube  is  immersed 
in  the  water  the  float 
rises,  contact  is  made 
and  the  buzzer  signals.  By 
this  method  one  can  tell 
the  level  of  the  water  at 
any  height  and  in  any 
test.  We  have  found  this 
very  valuable  and  accu- 
rate. 

In  very  many  cases  elec- 
tric current  is  not  avail- 
able and  as  this  outfit 
used  by  us  is  portable,  it 
is  very  convenient. 


Laying  Concrete  Road  in  Cold  Weather 

By  Crosby  Tappan 

Sujieiintendent  of  Construction, 
^enn.s^■lvania  Highway  Department 

THE  PENNSYLVANIA  State  Highway  Department 
through  its  construction  bureau,  completed  last 
November  the  concreting  of  22^  miles  of  I'oad  between 
Trout  Run  and  Blossburg,  Pennsylvania.  Before  this 
date,  the  temperature  had  already  fallen  as  low  as  19 
deg.  F.,  and  it  was  necessary  to  devise  methods  of 
heating  concrete  materials  and  protecting  the  concrete 
as  it  was  poured,  as  well  as  preventing  freezing  of  the 
subgrade. 

The  subgrade  in  advance  of  the  mixer  was  kept  cov- 
ered by  canvas  placed  over  the  forms.  It  was  found 
that  this  gave  sufficient  protection  to  prevent  freezint^ 
of  the  subgrade.  Flame  throwers,  burning  kerosene, 
were  installed  on  the  mixers  and  kept  burning  continu- 
ally whil'^  concreting  was  going  on.  The  mixing  period 
was  lengthened  from  1^  to  3  minutes. 

As  soon  as  the  concrete  had  been  finished,  wooden 
frames  covered  with  heavy  canvas  were  placed  over  it. 
Under  these  shades  were  hung  small  oil  stoves,  which 
were  kept  burning  until  the  concrete  had  set  enough 
to  support  the  weight  of  straw,  when  the  frames  were 
removed  and  light  canvas  strips  were  laid  on  the  con- 
crete. On  the  canvas  there  was  placed  at  once  12  in. 
of  straw.  Especial  care  was  taken  to  see  that  the 
outside  of  the  road  forms  were  well  covered  with  straw 
to  'Prevent  freezing  of  the  edges  of  tiie  concrete.  By 
taking  these  precautions,  the  road  was  finished  in  a 
satisfactory  manner. 


From  Job  and  OWice 

Hints  that  Cut  Cost  and  Time 


Novel  Use  of  Steam  Shovel  in  Filling 
Over  Box  Culverts 

By  G.  W.  McAlpin 

Pt.  Pleasant,  W.  Va. 

IN  FILLING  around  box  culverts  a  unique  method  was 
successfully  used  during  the  past  season  by  the 
Tulley  Construction  Co.  on  road  work  in  Mason  County, 
W.  Va.  Instead  of  dumping  materia!  from  wagons  at 
the  edge  of  the  fill  and  shoveling  against  the  sides  of 
the  culverts,  or  using  slip  scrapers  until  teams  could 
pass  over  and  dump,  a  large  pile  of  material  was  first 
made  near  the  edge  of  the  culvert.  This  material  was 
placed  as  near  the  edge  of  the  dump  as  wagons  could 
efficiently  work. 

The  steam  shovel  was  then  brought  up  and  proceeded 
to  push  this  material  ahead  of  it  into  the  hole  and 
against  the  side  of  the  culvert.  Teams  were  used  on 
other  work  while  the  shovel  was  thus  engaged.  Material 
was  quickly  leveled  in  this  fashion  on  both  sides  of 
the  culvert  ready  for  teams  to  dump. 


Unique  System  Used  in  Signaling 
From  Material  Tram  Car 

F  ORDER  to  signal  to  the  hoist  house  from  any 
point  on  an  inclined  tramway  used  for  the  trans- 
portation of  material  in  the  construction  of  the  Pit 
River  power  plant  No.  1  in  California,  a  unique  and 
efficient  method  was  employed  by  the  Pacific  Gas  & 
Electric  Co.    A  signal  was  sent  over  a  pair  of  wires  by 


.SIGXAL  DEVICE  FOR  TRAM  C.\R 

bridging  them  with  a  signal  pole,  completing  the  cir- 
cuit, and  ringing  a  bell  at  the  hoist  house,  thereby  noti- 
fying the  engineer.  The  signal  consisted  of  a  10-ft. 
pole  carrying  a  hinged  metal  arm  for  bridging  the 
two  wires,  the  hinged  featui'e  allowing  shorting  of 
the  circuit  regardless  of  what  position  the  operator 
might  be  in.  The  signal  wire  was  always  accessible 
to  the  signal  man  who  rode  on  the  tram  car. 

The  tramway  paralleled  the  penstock  line  and  was 
about  2.000  ft.  in  length.  The  car  was  operated  by  a 
cable  and  electrically  driven  hoist.  It  hauled  pipe  for 
the  penstock,  cement  and  reinforcing  materia'    etc. 
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Dragline  Used  Successfully  in 
Power  Canal  Deepening 

IN  WIDENING  and  deepening  the  hydraulic  canal  and 
forebay  for  the  Cohoes  Power  &  Light  Corp.,  exca- 
vating equipment  wat;  demanded  which  could  handle 
wet  material,  as  it  was  imperative  that  the  hydro- 
electric plant  be  kept  in  operation.  After  considerable 
study  of  the  situation  D.  F.  Pelletier,  field  engineer  in 
charge  of  the  work  for  the  contractors,  Sanderson  & 
Poi'ter,  decided  upon  the  installation  of  a  400-ft.  span, 
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The  photograph  herewith  reproduced  shows  the  cable- 
way  spanning  the  300-ft.  width  of  the  channel  and 
delivering  spoil  to  a  hopper  on  top  of  the  cliff  overlook- 
ing the  river  and  power  house.  From  the  hopper  the 
material  was  sluiced  to  the  river  bank  and  graded  to 
make  a  fill  adjacent  to  the  power  house.  Water  for 
sluicing  was  raised  to  the  hopper  from  the  canal' and 
forebay  by  a  6-in.  centrifugal  pump. 

The  movable  tower  at  the  tail  end  of  the  cableway 
permitted  excavating  a  large  fan-shaped  area  at  one 
set-up.  Hence,  only  a  few  moves  of  the  mast,  hopper, 
pump,  and  sluice  were  i-equired. 

According  to  the  engineer  for  the  contractor  the  esti- 
mate of  earth-excavation  cost  was  51c.  a  cubic  yard, 
and  of  rock  excavation,  $1.03  per  cubic  yard.  This  rock 
excavation  figure  does  not  include  drilling  or  blasting. 


EXCAVATING   UNDER    WATE3R    WITH   DRAGT.IXK    EgUIP.AI  EXT 


1-cu.yd.  dragline  cableway  excavator.  Most  satisfactory 
results  were  secured  with  this  plant,  it  is  reported,  and 
during  the  first  month  of  operation,  the  cableway  exca- 
vated 7,200  cu.yd.  of  earth,  all  under  water.  During 
the  next  month  the  plant  handled  4,650  cu.yd.  of  earth 
and  2,630  cu.yd.  of  rock,  or  a  total  of  7,280  cu.yd. 
Material  excavated  ranged  from  a  sticky  mixture  of 
clay  and  loam  to  shale  rock,  which  was  handled  with 
very  little  bla.'iting.  During  part  of  both  the  months 
mentioned  the  cableway  was  in  operation  18  hr.  per  day. 

The  excavation  was  done  in  connection  with  the 
modernization  of  the  hydro-electric  plant  to  furnish 
power  to  various  industries  which  have  hitherto  taken 
power  from  the  canal  by  individual  plants,  in  most  cases 
using  inefficient  watei-wheels  of  obsolete  design.  The 
new  power  house  and  gate  house  were  completed  some 
time  ago.  The  power  house  is  located  at  the  foot  of  a 
clifT,  giving  penstocks  a  vertical  drop  of  100  ft.  to  tur- 
bines.   Penstocks  are  11  ft.  in  diameter  and  190  ft.  long. 

Almost  100  years  ago  the  first  Cohoes  company  was 
organized,  obtaining  control  of  all  water-power  rights 
on  the  Mf)hawk  River,  just  above  the  point  where  it 
enters  the  Hudson.  A  dam  was  put  in  a  short  distance 
above  Cohoes  Falls  and  after  several  replacements  the 
present  masonr>'  dam,  1.443  ft.  in  length,  was  built  in 
1865.  From  this  dam,  located  about  a  mile  above  the 
power  house,  the  canal  leads  to  the  forebay  and  gate 
house.  Head  gates  are  provided  at  Ihf  entrance  of  the 
canal,  and  a  spillway  below  to  regulate  the  canal  level. 


Sluicing  of  material  to  the  spoil  bank  is   included  in 
both  costs.    The  best  day's  record  was  547.5  cu.yd. 

The  material  from  which  this  article  has  been  written 
was  supplied  by  Sauerman  Bros.,  whose  dragline  exca- 
vating equipment  was  used. 


Cost  of  Winter  Cement  Storage 
for  Road  Construction 

By  Waltkr  S.  Andk.rson 

.1.  J.   Dunnc.gan  Coii.xtiuctlon   Co.,   Shcniimln:ih.    lown 

THE  State  of  Illinois  now  requires  that  all  con- 
tracts in  1923  shall  have  a  provision  incorporated 
demanding  that  33A  per  cent  of  the  cement  required 
to  complete  the  contract  must  be  stored.  If  not  so 
stored  a  penalty  of  15c.  per  barrel  will  be  exacted,  and 
the  amount  deducted  from  the  money  due  the  contrac- 
tor. In  other  words,  the  state  directs  that  the  coat  of 
storing  this  amount  of  cement  be  included  by  the  con- 
tractor in  the  bid  price  he  submits. 

In  this  connection  the  experience  of  the  writer's  firm 
at  Neponset,  111.,  in  1922.  where  it  stored  12,500  bhi. 
of  cement,  will  be  of  interest.  The  .special  storage  build- 
ing erected  was  .50  x  120  ft.  in  plan  by  12  ft.  high. 
Roof,  walls  and  floor  of  No.  2  shiplap  were  nailed  to 
2x4-in.  .studs  spaced  3  ft.  The  roof  was  covered  with 
one  layer  of  2-ply  roofing  paper.  Floor  Ixiards  were  laid 
loose  on  a  12-in.  thickness  of  cinders  and  covered  with 
two  loose  layers  of  2-ply  roofing.    Cement  was  unloaded 
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at  a  flat  price  of  Sic  per  barrel  by  men  who  had  handled 
our  cement  all  the  previous  season.  Our  cost  sheets 
show  a  total  initial  cost  for  the  building  complete  of 
$1,180  and  with  a  salvage  value  of  $600,  leaving  a  net 
cost  of  $1,210,  which  gives  the  following  cost  per  barrel: 

Building:    (approx.)    $(I.10 

Unloading     II.U3.1 

Insurance,  damagi'd  cement,  intcn-.sl O.Ol.'J 

Total     0.15 

For  storing  smaller  quantities  the  unit  cost  would 
increase  while  for  larger  quantities  it  would  be  cor- 
respondingly less.  In  our  judgment  the  cost  of  re- 
handling  the  cement  is  not  appreciably  greater  than 
handling  the  cement  from  cars  direct.  Everything  con- 
sidered, the  price  of  15c.  per  barrel  established  by  the 
State  of  Illinois  is  reasonable  and  fair  under  present 
conditions. 


From  Job  and  Office 

Hints  that  Cut  Cost  and  Time 


Reclaiming  Surface  Oil  From 
Baltimore  Harbor 

By  N.  C.  McLoud 

Baltimore,   Mar.vland 

MUNICIPAL  and  port  authorities  have  taken  keen 
interest  in  an  outfit  for  the  removal,  by  suction, 
of  surface  oil  from  the  water  in  Baltimore  harbor.  The 
apparatus  was  devised  by  Bancroft  Hill,  Baltimore 
harbor  engineer  and  president  of  the  Harbor  Board, 
and  was  built  in  the  city's  workshops. 


SUCTION-SKIMMER    REMOVES    SURFACE    Oil,    PROM    WATER 


Cost  of  Peen-Hammering  Concrete 
Road  Surface 

By  T.  M.  Ripley 

Division  Engineer,  New  York  Commission  of  Higiiwavs 
Hornell,   N,   Y. 

CONCRETE  road  surfaces  are  to  be  finished,  accord- 
ing to  the  New  York  State   specifications,  as  fol- 
lows: 

The  surface  of  the  top  course  shall  be  tested  with  a  ten 
(10)  foot  straight  edge  laid  parallel  with  the  center  line  of 
the  road  upon  any  portion  of  the  surface,  and  any  depres- 
sion or  other  regularity  exceeding  one-half  (1)  inch  shall 
be  satisfactorily  eliminated  as  directed. 

In  conforming  to  these  specifications  on  certain  road 
work  in  1922  it  was  necessary  to  dress  down  the  pave- 
ment at  various  places  over  a  distance  of  about  7,000  ft. 
The  places  dressed  were  naturally  very  irregular  in 
shape  but  from  a  close  inspection  and  estimate  it  was 
determined  that  an  area  equal  to  687  sq.yd.  was  dressed 
over  at  a  cost  of  $571.50  which  is  equal  to  $0.83  per 
square  j'ard. 

This  work  was  done  late  in  November  and  early  in 
December,  there  being  one  foreman  and  from  three  to 
ten  laborers  engaged.  There  was  a  total  of  180  hours 
foreman  and  1,030  hours  labor  which  at  the  rate  of 
$0.60  per  hour  for  the  former  and  $0.45"  per  hour  for  the 
latter,  gives  a  total  cost  of  $571.50.  The  work  was  done 
by  hand;  each  laborer  using  a  6-lb.  peen  hammer. 


The  salient  features  are  a  pump  mounted  on  a  scow 
and  operated  by  a  small  engine.  Connected  with  the 
pump  is  a  pipe  with  its  mouthpiece  submerged  an  inch 
or  so  in  the  water.  The  mouth  is  held  in  place  by  a 
chain  suspended  from  a  projecting  boom  rigidly  attached 
to  the  bow  of  the  scow. 

On  board  the  scow  this  pipe  discharges  into  a  good- 
sized  settling  tank,  in  which  the  oil  and  water  taken  up 
by  the  pipe  are  allowed  to  settle  and  separate,  after 
which  the  water  is  drawn  off  through  a  discharge  pipe 
at  the  side  of  the  tank.  The  oil  is  then  burned  or  stored 
in  barrels.  The  tank  is  portable  and  may  be  taken 
ashore. 

The  pump-scow  has  its  fixed  station  and  responds,  like 
a  fire-boat,  to  calls  made  by  the  inspector  who  patrols 
the  harbor  in  search  of  surface  oil. 

Harbor  Engineer  Hill  makes  the  statement  that  one 
large  shipyard  disposes  of  waste  oil  estimated  by  the 
yard's  superintendent  at  20,000  bbl.  annually.  Much  of 
the  surface  oil  comes  from  the  tanks  of  steamers  which 
go  to  repair  yards.  This  oil  is  unfit  for  use  because  it 
is  full  of  scale  and  water  and  has  lost  life  through  the 
roasting  heat  of  the  steam  coils  used  to  heat  the  oil  to 
make  it  flow. 

The  presence  of  oil  from  this  and  other  sources  causes 
a  serious  fire  menace  and  its  removal  is  highly  desirable. 
Many  port  authorities  believe  that  Baltimore  has  solved 
the  problem. 
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Device  Supports  Finishing  Machine  in 
Concrete  Street  Paving 

By  G.  E.  Wright 

.Vssistant   t'iiy    Engint-tr,   Gloversville,  X.    T. 

ON  ACCOUNT  of  numerous  driveways  which  breali 
the  continuity  of  the  curb  line,  it  is  impractical  to 
support  a  hea\->-  finishing  machine  on  curbs  in  con- 
crete street  paving.  Every  time  a  driveway  is 
encountered  the  machine  must  either  be  jacked  upon  a 
plank  and  readjusted  to  grade,  or  carried  on  loose 
planks  on  top  of  the  curb,  both  of  which  methods  are 
unsatisfactory. 

To  overcome  this  difficulty  the  wTiter  devised  a 
method  of  supporting  the  machine  along  the  outside  of 
the  curb  by  means  of  a  4x6-in.  timber  hooked  to  the 
curb  by  a  series  of  heavy  iron  straps.  The  sketch  indi- 
cates the  method  employed. 

The  timbers  used  usually  were  16  ft.  long  so  that 
driveways  could  be  easily  spanned  and  the  concrete  pav- 
ing made  a  continuous  operation.  In  case  the  16-ft.  length 
was  insufficient,  an  extra  5-ft.  length  was  provided. 

Inasmuch  as  the  gutters  were  6  in.  deep,  a  4x6-in. 
timber  made  the  street  surface  flush  with  the  bottom  of 
the  finishing  machine  supports.  Therefore  the  use  of  the 
timbers  in  no  way  interfered  with  pouring  the  concrete. 

The  straps  were  countersunk  in  the  timber  and  were 
30  spaced  that  one  was  placed  about  a  foot  fi'om  either 


Wheef  cF  finlshingr  machine 
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TIMBER  STprORT  FOR  FIXISIIIXO  MACHIXE 
A    «x«!-in.    t.'mbcr    16    fl.    long    in    hook<'d    to  the   curb   by    :i 
Dcrlex  of  iron  otrnp  liooks.      FIniMli   enido  coincs  flush   with 
thp  undir  nldc  of  th>'  tlmbT. 

'•nd,  the  two  other  strap.'^  dividing  the  intervening  .'•pace 
into  thirds.  Thi.'*  spacing  of  the  straps  seemed  the 
most  desirable  to  offer  the  greatest  rigidity  to  the 
(Ifvice.  The  straps  were  made  of  j-in.  x  IJ-in.  wrought 
iron  or  steel  stock  and  were  fastened  to  the  timber.s 
with  two  small  bolts  with  heads  countersunk  on  the 
curb  side.  Large  wooden  screws  were  tried  but  because 
of  rough  handling  these  soon  pulled  out. 


On  this  work,  which  was  done  for  the  city  of 
Gloversville  under  contract  by  Morrell  Vrooman, "  Inc.. 
an  adjustable  gage  was  used  which  weighed  about'  1,000 
lb.  when  set  for  a  26-ft.  roadway. 

The  work  was  in  direct  charge  of  the  writer  under 
H.  J.  Hanmer,  city  engineer.  The  contractor's  super- 
intendent   was    George    M.    Nagany. 


i;p:TE  SILLS  FHOM 
)X   PIPt;  LI.NE 


Portable  Plant  Used  in  Replacement  of 
Pipe  Line  Sills  and  Cradles 

THE  DECAYED  condition  of  the  wooden  cradles  and 
sills  on  the  wooden  stave  pipe  line  of  the  North- 
western Electric  Co.  on  the  White  Salmon  River 
hydro  -electric 
plant  in  Washing- 
ton, has  made  it 
necessary  to  re- 
place approxi- 
mately 1,200  cra- 
dles. This  pipe 
line  is  13  ft.  6  in. 
in  diameter,  4,987 
ft.  in  length  and 
is  supported  on 
wooden  cradles 
set  on  wooden 
sills.  The  wooden 
sills  and  lower 
cradle  ties  have 
decayed  and  are 
being  replaced 
with  wooden  cra- 
dles on  reinforced- 
concrete  sills.  As 
some  of  the  cra- 
dles were  in  worse 
condition  than  others,  it  was  necessar\*  to  replace  them 
in  the  order  of  their  respective  deterioration. 

In  order  that  this  might  be  accomplished  economic- 
ally, it  was  necessary  to  provide  equipment  which 
could  be  readily  moved  from  point  to  point.  A  concrete 
mixing  plant  was  located  at  a  central  point  directly 
on  the  pipe  line  where  all  material  could  be  supplied 
by  gravity  chute  from  a  near-by  road.  A  24-in.  gagp 
track  with  4-in.  x  4-in.  fir  rails  protected  with  strap 
iron  was  laid  on  top  of  the  pipe  line  for  its  full  length. 
A  3-hp.  motorboat  engine  provides  the  motive  power 
for  the  concrete  dump  car  shown  in  the  accompany- 
ing illiKstration.  This  motor  is  capable  of  pulling  the 
two  dump  cars  used  on  the  job  at  a  speed  of  from 
o  miles  to  4  miles  per  hour  and  in  addition  handles 
all  cradle  material.  Two  hoppers  with  "elephant 
trunks"  were  constructed  for  handling  the  concrete. 

The  "elephant  trunks"  were  made  of  sectional  iron 
pipe  to  conform  to  the  curvature  of  the  pipe  line  so 
that  the  concrete  could  be  placed  in  the  forms  without 
the  necessity  of  hoeing  or  shnveling.  This  equipment 
is  provided  with  removable  dolly  wheels  which  can  be 
easily  attached  and  the  whole  apparatus  towed  with 
the  gasoline  motor  from  one  location  to  another.  Port- 
able forms  are  used  for  the  concrete  sills,  which  are 
18  ft.  X  12  in.  X  18  in.  and  ai"e  reinforced  with  steel  bars. 
An  average  of  eighteen  sills  per  week  is  poured, 
which  indicates  rapid  progress  considering  the  occa- 
sional long  moves. — Electrical  World. 
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Letters  to  the  Editox* 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefor^e,  asked  to  make 
their  letters  short. 

A  Word  for  the  Chief  with  Faith  in  His  Men 

Sir — In  engineering  offices  there  are  two  kinds  of  em- 
ployers. Did  you  ever  meet  them?  One  expects  you  to 
follow  the  beaten  track.  He  seems  to  want  you  to  stop 
thinking  except  as  he  directs.  No  one  dares  to  disagree  with 
him  and  you  avoid  asking  questions  for  fear  he  will  tell 
you  not  to  use  your  pet  stunt  for  economizii.g.  You  feel 
like  saying,  "Get  off  my  back."  The  other  drives  with  a 
loose  rein;  says,  "Go  ahead,  and  think  it  out  for  yourself." 

An  engineer  is  not  a  private  soldier.  Methods  of  unques- 
tioning obedience  all  right  for  the  army  don't  go  in  an  engi- 
neering office,  where  every  one  ought  to  take  an  intelhgent 
interest  in  the  job.  Often  the  man  actually  doing  the  de- 
signing or  planning  is  in  a  better  position  to  decide  diffi- 
cult questions  than  the  chief  engineer  or  chief  draftsman 
whose  mind  is  on  other  jobs;  yet  the  subordinate,  if  he  has 
a  good  chief,  will  often  want  to  ask  advice,  talk  over  points, 
and  feel  for  possible  reasons. 

A  plague  on  the  man  over  you  who  withholds  reasons, 
who  seems  to  be  keeping  something  up  his  sleeve  he  doesn't 
choose  to  tell;  until  you  wonder  whether  there  is  any  rea- 
son or  whether  it  is  just  bluff.     Engineering  is  not  poker. 

Blessed  be  the  boss  who  can  command  respect  by  his 
superior  judgment,  experience,  and  knowledge,  but  yet  has 
the  grace  to  say,  when  he  really  doesn't  know,  "You  know 
as  much  as  I  do  about  this;  follow  your  own  judgment." 
For  such  a  one  I  would  work  early  and  late  with  a  happy 
heart.  Si'BoRDiNATE  Engineer. 

Jan.  24.  

Retaining- Wall  Pressure  With  Sloping  Surcharge; 
Inconsistent  Formulas 

Sir — The  discussions  of  the  "equivalent  liquid  pressure'' 
method  of  figuring  the  stresses  resulting   in  bins   and  re- 
taining walls,  in  various  recent  issues  by  Jacob  Feld  and 
Edward  Godfrey,  were  of  unusual  interest  to  me.     I  have 
questioned     the      c  u  r  r  e  n  i, 
methods  of  design  and  some 
ten  years  ago  ti'ied  to  stimu- 
late  discussion   which   might 
result   in   more   light   on   the 
subject,  but  failed  to   attain 
this  object. 

An  interesting  point  about 
the  sloping-surcharge  for- 
mula is  brought  out  by  the 
following  example:  The  wall 
is  surcharged  with  the  same 
material  which  composes  the 
backfill,  in  other  words  it  re- 
tains a  sloping  embankment 
at  a  certain  height.  For  sim- 
plicity we  will  assume  a  rec- 
tangular section  of  wall,  the 
inner  line  being  AB,  retain- 
ing an  embankment  the  surface  of  which  is  AZ,  forming  an 
angle  -p,  equal  to  the  angle  of  repose  of  the  material  with  the 
horizontal.  The  line  BX  from  the  bottom  of  the  wall  is  paral- 
lel to  this  top  surface.  Bisecting  the  angle  ABX  we  have  plane 
BC  forming  the  angle  I  (90-0)  with  the  vertical,  while  the 
wedge  ABC  is  a  measure  of  the  pressure  against  the  wall 
AB.  In  the  triangle  ABC,  the  angle  at  B  is  J  (90-0),  that 
at  A  is  evidently  90-1-0,  so  that  the  angle  at  C  must  be  * 
(90-0)  to  result  in  180°  for  the  triangle;  in  other  words, 
the  triangle  is  isosceles  with  the  side  .\B  equal  to  the  side 


RETAINING  WALL  WITH 
SLOPING  SURCH.\RGE 


.\C.  The  area  of  the  triangle  is  I  h'  cos  0,  and  the  weight 
of  this  wedge  per  foot  width  of  wall  is  J  w/i'  cos  0. 

On  the  other  hand  the  standard  formula  for  the  total 
pressure  P  which  a  wall  would  have  to  resist,  in  retaining 
an  embankment  with  sloping  surcharge  equal  to  the  angle 
of  repose  of  the  material  retained,  is  i  wh"  cos  0,  which  is 
identical  with  the  total  weight  of  the  wedge  to  be  i-etained. 

This  is  evidently  inconsistent  as  compared  with  a  non- 
surchai'ged  wall,  in  which  case  the  weight  of  the  wedge  is 
I  ivh-  tan  I  (90  —  0),  while  the  pressure  is  I  wh' 
tan^  J  (90  —  0),  or  somewhere  between  one-half  and  six- 
tenths  of  the  weight  of  the  wedge  retained. 

There  seems  to  be  no  reason  why  the  weight  of  the  wedge 
letained,  modified  by  the  factor  tan  J  (90  —  0),  should  not 
be  used  for  figuring  the  pressure  against  a  wall,  with  the 
angle  of  repose  reduced  for  long  sloping  surcharges,  which 
tendency  is  evident  on  railroad  embankments  and  is  usually 
taken  into  consideration.  Slopes  of  1|  to  1  are  figured  for 
heights  of  embankment  up  to  10  or  15  ft.,  1.6  to  1  for 
heights  up  to  20  or  25  ft.,  and  1.7  to  1  above  this  figure. 

We  would  then,  I  believe,  have  some  consistent  method  of 
figuring  retaining  wall  pressures  for  various  conditions. 

M.    HmSCHTHAL, 

Hoboken,  N.  J.,  Jan.  5.  Concrete    Engineer. 

Delaware,  Lackawanna  &  Western  R.R. 


In  Defense  of  Broadcasting 

Sir — In  your  recent  editorial  on  "Broadcasting  Practices" 
you  absolved  the  operations  of  WJZ  from  commercialism  in 
broadcasting  the  discussion  on  "The  Human  Factor  in  In- 
dustry" held  at  the  joint  meeting  of  the  American  Society 
of  Mechanical  Engineers  and  the  American  Economic 
Association,  but  you  did  not  touch  upon  the  motives  that ' 
lay  behind  this  undertaking.  May  I  be  permitted  to  explain 
what  these  motives  were? 

One  of  the  useful  things  that  radio  gives  promise  of  doing 
is  to  assist  in  conveying  to  the  public  the  plans  of  engi- 
neers for  the  promotion  of  social  progress.  An  effective 
medium  between  our  economic,  industrial  and  scientific 
leaders  and  the  public  at  large  has  always  been  badly 
needed.  It  is  notoriously  difficult  to  interest  the  average 
man  in  abstract  ideas.  He  wnll  not  attend  meetings  or  lec- 
tures; he  will  not  read  articles  on  subjects  that  do  not  apply 
to  his  own  personal  and  immediate  needs;  and  if  the  views 
of  engineers  are  "popularized"  in  the  newspapers,  they  are 
apt  to  be  sensationalized  and  distorted  beyond  recognition. 

Radio,  however,  appears  to  offer  a  solution  to  this  pi-ob- 
lem,  because  it  can  bring  facts  to  hundreds  of  thousands 
of  people  without  the  slightest  physical  or  intellectual  effort 
on  their  part.  Investigation  of  A.S.M.E.-A.E.A.  broad- 
casting showed  that  thousands  of  listeners  were  surprised 
to  discover  that  engineers  and  economists  do  not  always 
"crunch  dry  bones"  at  their  meetings,  but  sometimes  dis- 
cuss matters  of  the  livest  interest  in  a  thoroughly  intelli- 
gible manner,  and  that  they  are  actually  interested  in  work- 
men as  human  beings  and  not  merely  as  producers  of  profits. 

For  over  a  century,  the  effort  has  been  made  to  educate 
the  American  people  into  a  distrust  of  the  expert,  a  con- 
tempt for  the  intellectual,  and  a  fear  of  the  vested  interest. 
Radio,  by  presenting  the  real  facts  of  the  case  to  the  public, 
can  do  much  to  counteract  such  teaching.  Surely,  no  news- 
paper, however  yellow,  can  convince  those  who  heard  the 
engineers-economists  broadcasting  that  the  ideals  of  the 
speakers  on  that  occasion  are  contrary  to  public  welfare. 
To  make  clear  to  the  American  nation  that  its  true  leaders 
are  not  the  demagogues,  but  the  thinkers  and  the  doers  of 
constructive  things,  would  be  a  great  achievement.  Radio 
is  the  most  satisfactory  instrument  yet  devised  for  attain- 
ing this  end. 

Of  course,  not  all  engineering  meetings  should  be  broad- 
casted. Too  many  papers  are  indeed  "dry  bones"  for  the 
majority  of  people.  But  wherever  possible,  meetings  con- 
cerned with  single  topics  of  wide  human  importance  should 
be  given  to  the  world  by  radio.  W.  N.  EasTON, 

In  Charge. 
WJZ  Radio  Broadcasting  Station 

Newark,  N.  J.,  Jan.  10,  1923. 
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The  Ventilation  Question  Again 

Sir — I  feel  that  some  reply  is  necessary  to  Professpr 
Winslow's  letter  regarding-  ventilation,  as  published  in  your 
issue  of  Dec.  28,  p.  1133. 

It  seems  to  me  that  Professor  Winslow's  letter  is  quite 
likely  to  create  the  impression  that  modem  ventilating 
methods  are  a  failure,  and  that  we  might  just  as  well 
step  back  fifty  years  or  so  to  window  ventilation.  The 
spreading  of  this  impression  would  be  most  harmful  to  the 
public  health. 

In  the  first  paragraph  Professor  Winslow  calls  attention 
to  the  fact  that  "air  conditioning  as  a  factor  in  building 
up  vital  resistance  should  be  emphasized";  then  in  the  sec- 
ond paragraph  he  shows  that  the  research  work  done  in  New 
York  "makes  it  clear  that  overheating  of  occupied  rooms 
is  a  factor  of  the  first  importance  in  reducing  efficiency  and 
increasing  respiratory  disease";  then,  again  in  the  third 
paragraph,  he  says  that  modern  ventilation  ideas  put  empha- 
sis on  temperature  control.  All  of  these  points  argue  against 
window  ventilation  The  statement  that  the  supplying  of 
30  cu.ft.  of  air  per  minute  per  person  is  "positively  harmful, 
since  such  an  excessive  air  supply  tends  to  overheating, 
discomfort,  and  increased  respiratory  disease"  should  not 
bo  accepted  as  a  fact.  It  is  not  at  all  necessary  that  the 
supply  of  any  stated  volume  of  air  should  tend  toward 
either  overheating  or  discomfort,  the  elimination  of  these 
objections  being  a  simple  engineering  proposition. 

I  believe  that  the  majority  of  people  in  the  construction 
industries  will  agree  with  Mr.  Hai-ris  that  "windows  are  for 
light  only."  Where  is  there  any  judgment  shown  in  making 
windows  a  given  height  for  lighting  purposes,  then  cutting 
off  part  of  this  at  the  bottom  by  the  insertion  of  a  board  to 
deflect  the  air  when  the  window  is  open? 

The  use  of  open  windows  and  gravity  exhaust  ducts  for 
the  removal  of  vitiated  air  is  entirely  dependent  upon 
atmospheric  conditions,  and  it  has  been  thoroughly  demon- 
strated that  in  systems  of  this  kind,  rooms  on  the  leeward 
side  of  the  building  will  be  found  getting  air  from  the 
corridors  and  exhausting  it  through  the  windows,  rather 
than  through  the  exhaust  ducts.  This,  of  course,  means  they 
are  not  getting  fresh  air.  This  system  will  not  allow  tem- 
perature control  of  air  conditioning;  the  temperature  con- 
trol feature  being  entirely  dependent  upon  the  whims  of  the 
occupants  of  the  room,  and  in  the  case  of  a  school  house, 
this  usually  falls  to  the  judgment  of  the  teacher,  leaving 
thirty  or  forty  children  to  take  their  ventilation  as  the 
teacher  sees  fit. 

Professor  Winslow's  closing  statement  must  have  been 
written  without  thought,  as  the  amount  of  heat  required  is 
the  same,  irrespective  of  whether  the  fresh  air  is  forced  in 
by  a  fan  system  or  is  allowed  to  make  its  way  in  through 
open  windows  or  other  openings  provided.  The  only  way 
the  gravity  system  could  ever  require  less  heat  than  a  fan 
system  would  be  if  the  air  supply  by  the  gravity  system  was 
not  the  same  as  the  fan  system,  and  this  would  be  a  con- 
demnation of  gravity  ventilation. 

St.  Louis,  Mo.,  Jan.  .5,  1923.  F.  J.  McMorran. 


Sir — I  trust  that  I  may  be  permitted  space  to  rebut  some 
of  the  foregoing  criticisms  of  my  letter  of  Dec.  28. 

In  the  first  place  I  want  to  make  it  clear  that  the  New 
York  State  Commission  on  Ventilation  found  window  ven- 
tilation alone,  without  gravity  exhau.st  ducts,  most  un- 
sati.sfactory,  so  that  we  would  by  no  means  advocate  re- 
turning to  the  practice  of  fifty  years  ago.  Our  conclusions 
as  to  the  adequacy  of  window  ventilation  plus  the  gravity 
exhaust  duct  are  not  based  on  a  priori  opinion  but  on  the 
results  of  four  years  of  intensive  experimentation.  Thf 
statement  that  "an  excessive  air  supply  tends  to  overhrating, 
discomfort  and  increased  respiratory  disease"  is  a  fact  and 
the  elimination  of  these  objection.?  is  not  "a  simple  engi- 
neering proposition."  If  there  is  a  flow  of  30  min.-ft. 
through  a  room  the  face  and  other  exposed  parts  of  the  body 
will  be  chilled  if  the  temperature  of  the  air  is  not  raised; 
and  if  the  temperature  of  the  air  i.s  raised  the  clothed  por- 
tions of  the  body  will  be  too  warm.  Furthermore,  with  a 
large   air   flow  it  is   impossible   to   avoid   a  uniformity  of 


conditions  from  moment  to  moment  in  different  parts  of  the 
room  that  is  prejudicial,  as  our  investigations  have  shown, 
not  only  to  comfort  but  to  health.  Against  Mr.  McMorran's 
statement  that  the  system  of  window  ventilation  and  gravity 
exhaust  will  not  allow  temperature  control  of  air  condi- 
tioning we  must  set  the  results  of  our  exhaustive  investiga- 
tions which  show  that  the  conditions  maintained  by  this 
system  are  actually  substantially  superior  to  those  obtained 
by  fan  ventilation. 

Finally  I  must  dissent  from  the  statement  that  I  was 
writing  "without  thought"  when  I  emphasized  the  financial 
saving  involved  in  the  window  inlet  and  gravity  exhaust 
system.  The  gravity  system  requires  less  heat  precisely 
because  it  requires  less  air  than  the  fan  system  and  this 
is  not  "a  condemnation  of  gravity  ventilation"  because  a 
lessened  air  supply  is  precisely  what  is  needed  for  comfort 
and  for  health. 

The  heating  and  ventilating  engineers  cannot  be  held  in 
the  least  to  blame  for  the  unsatisfactory  results  which  have 
been  obtained  from  their  systems.  They  have  faithfully 
attempted  to  fulfil  the  hygienic  requirements  of  an  earlier 
day  which  called  for  a  large  air  supply.  The  physiological 
studies  of  the  last  twenty  years  have  shown  that  these 
elder  standards  were  fundamentally  in  error  and  the  work 
of  the  New  York  State  Commission  makes  it  abundantly 
clear  that  such  an  excessive  air  supply  as  30  min.-ft.  is 
uncomfortable,  unhealthy  and  expensive. 

New  Haven,  Conn.,  Jan.  16.  C.-E.  A.  WiNSLOW, 

Professor  of  Public  Health, 
Yale  School  of  Medicine. 


Paint  to  Prevent  Rusting  Between  Plates 

Sir — In  an  editorial  in  this  journal  of  Dec.  21,  1922, 
p.  1,053,  attention  is  drawn  to  the  danger  of  rust  between 
plates,  etc.,  in  bridgework  caused  in  some  cases  by  an  insuf- 
ficient number  of  rivets.    Painting  the  surfaces  prevents  rust. 

On  the  heavy  Ohio  River  bridge  at  Sciotoville,  Ohio,  Mr. 
Lindenthal  required  on  such  surfaces  a  red-lead  paint  con- 
taining 40  lb.  pigment  to  a  gallon  of  oil,  probably  the  heav- 
iest paint  which  had  been  used  for  that  purpose.  Suppose 
this  spread  at  a  rate  of  500  square  feet  per  gallon,  it  would 
be  about  0.003  in.  thick,  or  the  total  filling  is  0.006  in.  Is 
this  enough  to  fill  the  space  left  in  such  places,  or  would 
it  be  better  to  have  two  such  coats  provided?  The  cost 
of  the  paint  on  these  small  areas  would  be  inconsiderable. 
The  requirement  cited,  moreover,  represents  the  best  prac- 
tice; usually  the  paint  is  not  more  than  25  lb.  red-lead  to 
the  gallon,  and  if  left  to  the  discretion  of  the  shop  painters, 
18  lb.,  and  the  film  is  not  more  than  two-thirds  the  above 
thickness. 

I  have  been  told  that  paint  in  these  places  does  no  good; 
that  when  hot  rivets  are  put  in  the  rivet-holes  the  paint 
is  all  burned  out.  This  is  not  true.  In  the  first  place,  the 
pigment,  no  matter  what  it  is,  is  incombustible.  Second, 
while  true  enough  that  some  pungent-smelling  smoke  comes 
up  from  the  hot  rivet,  from  the  burning  of  the  minute 
amount  of  oil  in  the  film  when  the  hot  rivet  touches  it,  this 
burning  does  not  spread  far;  oil  is  not  injured  by  a  temper- 
ature of  600  deg.  F.,  and  the  mass  of  metal  in  the  steel 
plate  does  not  get  heated  to  that  temperature,  more  than 
a  very  minute  distance  from  the  rivet,  so  that  the  destruction 
of  the  paint  is  almost  or  quite  negligible.  The  smoke  of 
the  burning  oil  may  penetrate  the  crevice  and  discolor  it 
for  a  small  distance  from  the  rivet-hole,  but  that  is  only 
dirt  on  the  paint-film;  it  may  not  look  well  if  it  is  cut  open, 
but  it  indicates  that  there  was  not  enough  solidified  paint 
to  fill  the  crevice.  It  is  chiefly  the  sight  of  the  smoke  and 
its  smell  which  alarms  the  inspector,  and  nearly  all  of  this 
comes  from  burning  off  the  paint  under  the  flange  of  the 
rivet-head,  entirely  outside  the  joint;  this  should  always  be 
taken  care  of  by  an  extra  coat  on  rivets,  as  has  been  prac- 
ticed by  some  careful  engineers  for  25  years  past. 

Moreover,  the  first  field  coat  ought  to  be  just  as  good 
paint  as  the  shop-coat;  too  often  it  is  not.  This*  whole 
matter  of  bridge-painting  is  entitled  to  more  serious  con- 
sideration than  it  often  gets.  A.  H.  Sabin. 

New  York,  Jan.  11. 
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A  French  Endowed  Hydraulic  Laboratory 

Sir — Engineering  Netcs-Record  of  June  24  and  of  July 
8,  1920,  contained  articles  of  interest  to  the  advocates  of  ah 
endowed  hydraulic  laboratory  in  the  U.  S. ;  a  laboratory  in- 
tended to  do  work  in  practical  hydraulics,  after  the  manner 
in  which  that  kind  of  work  is  done  in  astronomy,  in  endowed 
astronomical  observatories.  Quite  recently,  John  R.  Freeman, 
then  President  of  the  American  Society  of  Civil  Engineers, 
and  others  advocated  before  a  Sub-Committee  of  the  U.  S. 
Senate  the  establishment  of  such  hydraulic  laboratory  by 
the  government,  for  the  uses  and  in  support  of  the  sev- 
eral governmental  departments.  As  a  further  news  item, 
and  record  of  world  progress  made  in  this  line,  it  may  be 
noted  that  the  "Societe  Hydrotechnique  de  France"  has  been 
constituted  at  Grenoble,  largely,  or  mainly,  by  the  efforts  of 
Augustin  Blanchet  of  Rives,  Isere,  a  paper  manufacturer, 
on  the  same  spot  where  his  forebears  have  toiled  these  300 
years,  originally  as  iron-masters.  In  November  last,  the 
laboratory  of  the  Societe  was  inaugurated  in  the  presence 
of  members  of  the  French  government,  and  of  many  engi- 
neers and  others. 

An  account  of  the  banquet  and  speeches  made  there, 
would  indicate  that  this  "beautiful  scientific  and  industrial 
initiative"  bids  fair  to  make  many  valuable  contributions  to 
our  common  knowledge  of  practical  hydraulics. 

New  York  City,                                  Clemens  Herschel. 
Jan.  29,  1923.      

What  the  Sales  Engineer  Does 

Sir — The  letter  from  A.  W.  Bedell  and  the  editorial  that 
appeared  in  Engineering  Neivs-Record  of  Dec.  28,  1922,  are 
interesting.  What  do  most  of  the  so-called  sales  engineers 
actually  do?  This  question  appears  in  the  editorial.  Speak- 
ing from  three  years  experience,  as  a  sales  engineer,  I  would 
say  a  sales  engineer  gives  advice  to  engineers  and  sells  ma- 
terials, although  in  some  cases  as  stated  in  the  editorial, 
he  may  not  have  authority  to  close  an  order.  However,  this 
is  not  generally  the  case. 

Technical  advice  is  usually  given  to  engineers.  No  city  engi- 
neer or  even  consulting  engineer  becomes  thoroughly  ac- 
quainted with  materials,  their  manufacture,  comparative 
qualities,  adaptability  for  various  uses,  length  of  life,  etc.,  as 
a  sales  engineer  in  his  particular  line.  It  is  never  good 
policy  for  a  real  sales  engineer  to  give  advice  to  a  man  not  in 
the  engineering  profession.  If  he  does,  he  antagonizes  the 
engineer  with  whom  he  interferes  and  as  the  majority  of 
materials  are  sold  through  engineers,  the  man  interested 
in  sales  is  cutting  his  ovsrn  throat. 

Besides  giving  advice,  the  sales  engineer,  in  collaboration 
with  practicing  engineers,  actually  designs.  During  the 
past  year  in  the  office  of  the  firm  with  whom  I  am  associ- 
ated, we  have  designed  one  water-works  pumping  station, 
changed  details  of  design  on  one  rapid  sand  purification 
plant,  designed  one  complete  distributing  system  and  five  ex- 
tensions to  various  water-works  systems  as  well  as  a  num- 
ber of  small  siphons  and  layouts  for  pressure  regulating 
and  Venturi  meter  installations.  Remuneration  for  such 
designs  in  every  case  has  gone  to  the  practicing  engineer 
and  in  some  instances  the  fii-m  the  writer  represents  has 
not  received  the  order  for  materials.  But  in  every  case  we 
have  acquired  the  good  will  of  the  customer — a  valuable 
asset  only  to  be  purchased  with  good  service. 

The  sales  engineer  actually  acts  as  a  consulting  engineer, 
in  his  particular  line,  to  other  engineers.  He  is  a  special- 
ist. His  recommendations  are  based  on  intimate  and  con- 
fidential knowledge  of  materials  that  is  not  even  available, 
sometimes,  to  a  practicing  engineer.  The  ethics  of  the  pro- 
fession are  still  with  an  engineer  after  he  becomes  in- 
terested in  the  commercial  end  of  the  game.  We  have  recom- 
mended a  number  of  times,  materials  for  certain  uses  or 
locations  carried  by  our  competitors,  and  the  competitors, 
most  of  whom  are  sales  engineers,  often  return  the  compli- 
ment. If  you  advise  a  customer  to  buy  an  article  which 
does  not  suit  his  needs  he  will  find  it  out  and  his  good  will 
is  lost. 

There  are  not  many  sales  engineers  who  have  not  had  an 
engineering  education  and  training.     When  attending  pub- 


lic lettings  it  is  very  noticeable  that  many  representatives 
of  the  firms  bidding  either  on  material  or  labor  are  hiembers 
of  the  American  Society  of  Civil  Engineers.  The  require- 
ments for  this  are  very  v/ell  known.  Engineers  represent- 
ing various  materials  are  chosen  on  account  of  their  actual 
experience  as  an  engineer  with  these  materials.  They  are 
not  selected  on  account  of  their  ability  as  salesmen,  which 
is  often  very  questionable. 

As  to  credit  given  by  engineering  societies  for  the  work 
of  sales  engineers,  it  varies  as  much  as  with  the  practicing 
engineer— some  design,  some  supervise  construction  after 
the  goods  are  sold,  and  a  few  do  very  little  but  sell.  As  to 
the  name,  if  the  profession  desires  that  it  be  changed,  little 
actual  opposition  would  be  met.  Personally,  I  should  not 
like  to  be  counted  out  of  the  profession  entirely,  for  I  do 
as  much  engineering  work  now  as  I  ever  did.  To  the  engi- 
neer who  has  entered  the  commercial  world,  certainly  should 
be  given  some  title  properly  cognizant  of  his  training  and 
standing  as  an  engineer.  The  word  "engineer"  has  cer- 
tainly been  mistreated,  and  if  we  sales  engineers  must  pro- 
tect it,  I,  for  one,  will  co-operate,  as  will  the  firm  by  whom  I 
am  employed.  My  title  was  not  suggested  by  the  firm,  but 
was  my  own  choice.  C.  E.  Painter, 

Sales  Engineer,   D.   C.   Dunbar  Co. 

Salt  Lake  City,  Utah,  Jan.  9. 


Brick  Paving  in  the  City  of  Panama 

Sir — In  1906,  the  writer  was  in  charge  of  the  paving  of  the 
streets  of  the  City  of  Panama  subsequent  to  their  upheaval 
by  the  introduction  of  water  mains  and  sewers. 

Trenching  in  the  narrow  streets  had  destroyed  the  old 
cobble  pavements  on  a  heretofore  solid  foundation  of  natural 
hard  clay  and  the  entire  built-up  section  of  the  city  com- 
prising some  5J  miles  of  street  was  repaved  with  vitrified 
brick,  using  a  concrete  foundation  except  in  the  regions  of 
lightest  traffic.  Pavements,  varying  from  15  ft.  to  30  ft.  in 
width,  were  given  a  fairly  high  crown  on  account  of  the 
heavy  rainfall,  and  were  laid  between  concrete  curbs.  The 
joints  were  filled  with  grout. 

In  all,  about  65,000  sq.yd.  were  laid  in  the  city  in  1906 
and  1907.  On  the  completion  of  this  work,  the  writer  re- 
moved to  other  regions  and  did  not  again  see  Panama  until 
recently,  after  a  lapse  of  15  years.  It  was  a  matter  of 
considerable  interest  to  note  the  present  good  condition  of 
the  original  brick  paveme/its  which  have  had  a  long  and 
severe  service  test. 

Practically  all  of  the  original  pavements  were  found  in 
place  except  for  a  few  changes  due  to  street  openings  or 
w^idenings  and  the  building  of  a  tram-way  in  the  main  street. 

It  should  be  noted  that  these  pavements  were  designed  for 
a  traffic  of  horse-drawn  vehicles  only.  After  their  comple- 
tion, the  first  automobile  was  brought  to  the  Isthmus  in 
the  shape  of  a  privately  ownied,  French-built  touring  car. 
The  use  of  motor  vehicles  for  commercial  purposes  had  not 
been  thought  of  when  the  pavements  were  designed.  Today, 
however,  and  for  some  years  past,  the  city  of  Panama  has 
had  heavy  motor  truck  traffic,  including  that  to  and  from 
the  nearby  army  posts. 

On  the  heaviest  traffic  streets  there  was  some  wear  of  the 
brick  noticeable,  and  some  maintenance  had  been  required. 
Elsewhere  the  original  brick  pavements  showed  little  wear 
considering  their  age  and  the  changed  conditions. 

Brick  was  originally  selected  because  it  was  thought  that 
it  would  prove  satisfactory  under  the  contrasting  conditions 
of  the  torrential  rains  one  half  the  year  and  the  heat  of  the 
other  half.  It  was  also  a  consideration  to  obtain  a  material 
that  could  be  quickly  laid  without  a  complicated  plant  or 
specially  skilled  labor.  In  1906  labor  was  scarce  and  when 
the  work  started,  the  winter  had  less  than  half  a  dozen  men 
who  had  ever  seen  a  pavement  laid.  The  bulk  of  the  work 
was  done  by  unskilled  Jamaicans  who  soon  acquired  ability 
and  speed. 

That  materials  and  workmanship  were  good  and  a  suit- 
able type  selected  is  apparent  from  the  service  given  for  a 
neriod  which  is  entirely  adequate  considering  the  changed 
conditions.  Henry  Welles  Durham. 

New  York,  Jan.  5,  1923. 
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News  of  the  Wfeek 

CURRENT    EVENTS     IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING     FIELDS 


News  Brevities 


There  has  been  introduced  into  the 
New  York  State  Senate  a  bill  calling 
for  the  appropriation  of  $5,000,000  for 
the  construction  of  an  administration 
building  on  state  land  west  of  the 
Capitol  building,  in  Albany. 

A  number  of  research  scholarships  in 
highway  engineering  have  been  estab- 
lished at  Iowa  State  College  for  the 
summer  session  of  1923.  These  are 
available  to  students  who  are  qualified 
to  assist  in  the  regular  research  work 
of  the  Engineering  Experiment  Station. 

Tuesday,  February  13,  has  been  set  as 
the  date  for  a  joint  legislative  hearing 
in  the  New  York  legislature  on  the  state 
fund  bill  of  the  Lockwood  Housing  Com- 
mittee; the  bill  regulating  the  disposi- 
tion of  stock  investments  of  insurance 
companies;  the  bill  creating  a  trade  and 
commerce  commission  and  the  measure 
regulating  trade  unions. 

Proposed  electrification  of  the  Grand 

Trunk  lines  between  Niagara  Falls  and 
Toronto  and  eastward  of  Toronto  will 
be  studied  by  a  board  of  technical  ex- 
perts who  will  be  appointed  to  inquire 
into  its  feasibility,  according  to  an  an- 
nouncement by  Sir  Henry  Thornton, 
president  of  the  Canadian  National 
Railways. 

Three  more  generators  have  been  or- 
dered for  the  Chippawa-Queenston 
hydro-electric  povirer  development,  the 
purchase  having  been  approved  by  the 
Provincial  Government.  Four  genera- 
tors are  now  in  operation  and  a  fifth  is 
being  installed.  The  additional  three 
will  give  the  power  house  at  Queenston 
a  total  capacity  of  between  400,000  and 
480,000  hp. 

The  Senate  on  Jan.  25  passed  a  reso- 
lution by  Senator  McCormick,  of  Illi- 
nois, providing  for  the  appointment  of 
a  senatorial  commission  to  investigate 
the  problem  of  a  9-ft.  channel  in  the 
waterway  from  the  Great  Lakes  to  the 
Gulf  of  Mexico.  The  resolution  specifies 
that  three  members  of  the  committee 
are  to  be  Republicans,  and  two  Demo- 
crats. 

Senator  Alexander  Simpson  has  in- 
troduced a  bill  in  the  New  .Jersey  Leg- 
i.slature  for  a  referendum  election  to 
repeal  the  $40,000,000  bond  issue  law 
adopted  by  the  voters  November  last. 
The  bill  proposes  that  the  'uestion  be 
submitted  to  the  voters  at  the  Novem- 
ber election  this  year.  Another  bill 
will  be  offered  by  Senator  Simpson  in 
the  event  that  the  fir.st  is  killed.  The 
second  will  provide  that  funds  for  road 
construction  shall  not  be  expended  ex- 
cept when  specifically  appropriated  by 
the  legislature. 


London  Underground  Extension 
Awarded  to  Foundation  Co. 

Contract  for  the  extension  of  the 
London  Underground  Ry.  from  Hendon 
to  Edgware  has  been  awarded  to  the 
Foundation  Co.,  New  York  City.  The 
new  line  will  be  about  3  miles  long  and 
the  contract  involves  £258,000. 

The  extension  will  serve  Colindale, 
Burnt  Oak  and  Edgware  at  each  of 
which  places  stations  are  to  be  built. 
It  is  hoped  that  the  work  will  be  com- 
pleted by  the  end  of  1923. 


A.  G.  C.  Completes  Successful  Convention 

Lost  Time  in  Construction,  War-Fraud  Suits  and  Indictments 
Furnish  Discussion — Dues  System  Revised 

Engineering  News-Record  Staff  Report 

CONSIDERATION  of  methods  whereby  lost  time  in  construction  could  be 
eliminated;  reaffiimation,  by  resolution,  of  confidence  in  the  form  of  con- 
tract under  which  war-time  construction  was  prosecuted,  and  an  appeal  in  the 
same  resolution  for  the  public  to  withhold  judgment  of  war-fraud  suits  and 
indictments  until  trials  had  been  disposed  of;  discussion  of  problems  affecting 
particular  divisions  of  the  industry;  and  a  decision  to  abolish  the  present  dues 
system,  were  the  high  spots  in  the  last  days  of  the  convention  of  the  Associated 
General  Contractors  of  America,  held  last  week  in  Los  Angeles.  A  preliminary 
report  of  convention  proceedings  was  given  in  last  week's  issue  in  these  columns. 
Abstracts  of  convention  committee  reports  will  be  found  on  pages  260-262. 

——        At  Wednesday  morning's  session  in 

presenting  the.  report  of  the  committee 
on  methods.  A.  P.  Greensfelder,  chair- 
man, emphasized  the  need  for  increas- 
ing the  working  season  and  urged  each 
chapter  to  send  in  suggestions  on  the 
subject.  Planning  work  well  in  ad- 
vance and  winter  discounts  would  help, 
he  said,  as  would  also  the  study  of 
methods  of  continuing  work  in  wet  and 
cold  weather,  such  as  the  use  of  cater- 
pillars when  wheeled  vehicles  are  no 
longer  effective.  He  recommended  that 
all  members  read  the  series  of  articles 
by  C.  S.  Hill  in  Engineering  News- 
Record  on  "Lost  Time  in  Construction." 

How  Railroads  May  Aid 
Railroads  should  be  shown  the  ad- 
vantage of  establishing  seasonal  rates 
for  construction  materials  during  times 
of  light  traffic.  This  would  help  the 
railroads  and  would  facilitate  advance 
planning  on  construction.  Reciprocal 
demurrage  whereby  shippers  would  be 
compensated  for  delayed  deliveries 
would  be  quite  as  logical  as  penalizing 
the  shipper  for  delay  in  unloading  cars. 
If  railroads  set  the  date  of  delivery 
when  accepting  shipments  and  stated  in 
the  manifest  the  time  allowed  each  divi- 
sion for  handling  the  freight,  responsi- 
brlity  for  delay  could  readily  be  fixed. 
Because  of  the  high  cost  of  labor  turn- 
over the  average  foreman  should  not 
have  unlimited  authority  for  arbi- 
trarily dischar^ng  workmen.  Instead, 
necessary  discipline  should  be  main- 
tained as  far  as  possible  by  the  alter- 
natives of  transfer  and  suspension. 

Investment  in  power  equipment  is 
good  economy,  it  was  suggested,  but 
each  piece  of  machinery  should  be  en- 
tered on  the  payroll  by  number,  and  its 
cost  and  earnings  should  be  carefully 
studied  to  determine  its  usefulness.  A 
sample  A.  G.  C.  manual  was  shown 
which  consisted  of  a  loose-leaf  binder 
in  which  members  could  file  data  sheets 
on  e<iuipmcnt,  contracts,  insurance, 
labor,  etc.,  as  sent  out  periodically  by 
the  association. 

In  an  address  on  "The  Skill  Element 
in  the  A.  G.  C.  Slogan,"  R.  .1.  Mehren, 
Editor,  Engineering  Neivn-Kecord, 
pointed  out  that  knowledge  of  mana^- 
ment,  methods  nn<l  the  use  of  equip- 
ment constitute  a  large  part  of  the  con- 
tractor's .xtock  in  trade  and  require  con- 
tinual study.  Ite  supplemented  Mr. 
GreenfeJder's  suggestions  with  three 
more,  namely;    (I)   that  local  chapters 


New  Jersey  Bill  Would  Open 
Road  Specifications 

A  bill  has  been  introduced  in  the 
New  Jersey  legislature  declaring  for 
open  specifications  for  competitive  bid- 
ding in  the  expenditure  of  the  $40,000,- 
000  highway  bond  funds.  The  keynote 
of  the  bill,  which  was  introduced  by 
Senator  Mathis,  of  South  Jersey,  is 
found  in  the  fifth  paragraph,  part  of 
which  reads:  "It  shall  be  the  duty  of 
the  board  of  public  body  in  charge  of 
the  (road)  work  that  specifications  are 
so  dra^vn  that  the  competition  is  in 
every  way  fair  and  reasonable." 

House  Raises  Appropriation 
for  Rivers  and  Harbors 

Waahinytuii  Correspondence 
Action  by  the  House  of  Representa- 
tives increasing  the  appropriation  for 
river  and  harbor  expenditures  by  nearly 
$30,000,000  more  than  that  recom- 
mended by  the  director  of  the  budget 
has  had  its  influence  on  the  Senate 
where  the  prospects  are  that  the 
i56,58!».'.>10,  the  amount  voted  by  the 
House,  will  be  approved. 

The  amount  voted  by  the  House  was 
the  total  of  the  estimate  submitted  to 
the  director  of  the  budget  by  the  chief 
of  engineers.  The  appropriation  is  sub- 
divided as  follows:  Principal  seacoast 
harbors,  $lit,r.8;{,410,  maintenance, 
$7,.'!7.'j,400;  secondary  harbors  and  coast- 
wise channels,  |7,86(),!t00,  maintenance, 
$1,.'iO9,C0O;  lake  harbors  and  channels, 
$l,72(i,000,  mainU'nance,  $1,450,800; 
principal  rivers,  |1.'{,726,000,  main- 
tenance, $2,240,000;  secondary  rivers, 
f  181,820,  maint.'nancr.  $826,980. 


274 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  6 


endeavor  to  compile,  classify  and  report 
to  headquarters  elements  of  construc- 
tion costs;  (2)  that  data  be  compiled 
on  the  proper  use  of  equipment  giving 
particularly  the  functions  and  limita- 
tions of  different  types;  and  (3)  that 
data  on  the  management  of  labor  be 
compiled  to  show  how  to  handle  labor  to 
best  advantage,  how  to  hold  it  over 
during  slack  times,  etc. 

Quantity  Survey's  Discussed 

Except  for  a  vigorous  plea  by  Alfred 
Carlson,  Seattle,  for  the  proper  protec- 
tion and  care  of  equipment  while  not 
in  use,  much  of  the  discussion  at  this 
session  referred  to  quantity  surveys. 
The  quantity  survey  plan  to  which  six- 
teen Milwaukee  contractors  subscribe 
was  explained  by  W.  F.  Tubesing,  who 
believed  that  the  plan  benefits  all  and 
hampers  none  of  those  who  use  it.  In 
Milwaukee  the  central  bureau  compiles 
and  tabulates  quantities  on  all  masonry 
and  concrete  work,  the  intent  being  to 
protect  members  from  the  danger  of 
error  in  estimating  quantities.  This 
does  not  obviate  the  need  for  each  indi- 
vidual contractor  to  look  over  person- 
ally the  work  and  determine  the  best 
layout  and  construction  plan. 

At  Thursday  morning's  session  of  the 
building  division  F.  J.  Twaits,  Los 
Angeles,  read  a  paper  on  "Architects 
as  General  Contractors"  in  which  he 
defined  the  function  of  the  architect  as 
showing  the  owner  what  to  get  while 
the  contractor's  function  is  to  show  him 
how  to  get  it.  Each  is  a  business  in 
itself  and  the  architect  who  subdivides 
the  work  unto  a  great  number  of  small 
contracts  which  he  personally  super- 
vises virtually  becomes  a  contractor. 

The  question  of  admitting  to  mem- 
bership men  who  engage  in  both  design- 
ing and  contracting  was  discussed  at 
length  and  although  opposite  views 
were  expressed  the  concensus  of  opinion 
favored  taking  in  such  members  and 
afterward  proposing  any  necessary 
changes  in  policy.  The  man  who  has 
ability  in  both  professions  cannot  be 
put  out  of  business  and  the  association 
would  only  be  weakening  itself  by  re- 
fusing him  membership.  Edward 
Haupt,  Chicago,  suggested  that  per- 
haps licensing  laws  would  aid  in  keep- 
ing each  profession  within  its  proper 
field.  Alfred  Carlson,  Seattle,  pointed 
out  that  general  contractors  who  sublet 
an  entire  job  in  small  contracts  and 
then  fail  to  keep  adequate  personal 
supervision  on  the  work  provoke  the 
architect  into  dividing  jobs  up  into 
small  contracts  and  supervising  these 
himself  to  avoid  paying  a  percentage  to 
general  contractors. 

Birmingham  Quantity  Survey 
Discussion  on  quantity  surveys  be- 
gun in  the  previous  session  was  con- 
tinued with  lively  interest,  although  not 
all  were  convinced  that  the  plan  was 
economical.  J.  G.  Tidwell  described  the 
quantity  survey  plan  used  in  Birming- 
ham, Alabama.  The  plan  has  been  in 
use  there  for  a  year,  covers  aM  items 
on  each  job,  and  has  effectively  pre- 
vented wide  discrepancies  in  bids.  God- 
frey Edwards,  Los  Angeles,  suggested 
that  the  quantity  survey  idea  might  be 
tried  out  by  any  chapter  or  by  a  group 
of  members  on  one  job  before  attempt- 
ing its  more  general  introduction.  Mr. 
Twaits  pointed  out  that  the  most  could, 
not  be  expected  from  quantity  surveys 
unless  contractors  and  the  central  bu- 
reau estimators  used  the  same  account- 
ing forms  and  methods  of  listing  unit 
quantities. 


After  vigorous  expression  of  opin- 
ion disapproving  the  indictments  and 
war-fraud  suits,  the  following  resolu- 
tion was  adopted  by  the  A.  G.  C. 
in  Los  Angeles  last  week: 

"Whereas,  when  war  was  declared 
in  1917  the  unpreparedness  of  this 
country  developed  the  necessity  of 
constructing  as  a  precedent  to  the 
training  of  our  army  and  the  manu- 
facturing of  munitions;  and, 

"Whereas,  it  is  a  fact  that  the 
fate  of  the  world  was  in  balance,  de- 
pending upon  the  speed  with  which 
this  country  could  develop  its  facili- 
ties in  men  and  munitions;  and, 

"Whereas,  as  a  consequence 
thereof  it  was  recognized  that  the 
utmost  speed  in  construction  must 
be  attained;  and, 

"Whereas,  the  surest  measure  of 
the  wisdom  of  the  procedure  adopted 
by  the  War  Department  is  that  it 
accomplished  the  result,  and  the  con- 
sideration at  this  time  of  other  plans 
can  only  be  conjectured;  and, 

"Whereas,  the  Department  of  Jus- 
tice of  the  U.  S.  Government  has 
secured  indictments  for  conspiracy 
against  seven  former  war  officials  in 
connection  with  construction  and  has 
sued  11  general  contractors  who 
built  11  of  the  original  canton- 
ments; and, 

"Whereas,  the  bringing  of  these 
eleven  suits  and  securing  the  indict- 
ments of  the  seven  former  govern- 
ment officials  calls  for  a  defence  of 
the  consti-uction  industry  before  the 
bar  of  public  opinion  by  this  body 
and  a  request  for  a  suspension  of 
judgment  by  the  public  until  after 
the  trial  of  these  cases; 

"Therefore,  be  it  resolved,  that  we 
agree  with  and  reaffirm  the  approval 
of  the  form  of  contract  and  pro- 
cedure of  war  construction  contracts 
made  by  the  committee  of  technical 
experts'headed  respectively  by  A.  N. 
Talbot,  then  president  of  the  Amer- 
ican Society  of  Civil  Engineers,  and 
by  Francis  Blossom,  of  the  firm  of 
Sanderson  and  Porter,  quoting  from 
the  latter  as  follows:  'The  board 
finds  that  the  use  of  this  form  of 
contract  as  finally  developed  was 
well  justified  and  contributed  to  the 
success  of  the  emergency  program; 
that  by  its  use  speed  was  obtained  in 
war  construction  projects;  and  that 
it  is  probable  that  such  work  could 
not  have  been  performed  in  the  time 
without  it  or  its  equivalent; 

"Be  it  further  resolved  that  no  act 
of  an  individual,  no  overzealous  pub- 
lie  official,  no  propaganda,  can  dim 
the  pride  and  honor  we  have  in  thf 
men  who  planned  and  built  the  work 
needed  to  win  the  war,  and  when 
again  our  safety  and  civilization  are 
in  danger  we  will  honor  and  applaud 
men  with  the  skill,  ability  and  cour- 
age to  get  results  in  spite  of  rules, 
regulations  and  red  tape; 

"Be  is  further  resolved  that  the 
Associated  General  Contractors  of 
America  in  convention  assembled  in 
Los  Angeles,  Calif.,  demand  the  im- 
mediate trial  of  all  these  proceed- 
ings: that  we  look  with  suspicion  at 
any  delay;  and  that  every  member  of 
our  industry  throughout  the  land 
should  insist  and  demand  through 
every  avenue  of  influence  that  may 
be  available  to  him  that  the  Depart- 
ment of  Justice  be  challenged  to 
prove  the  charges  it  has  made." 


At  Thursday  afternoon's  session  the 
quantity  survey  discussion  was  con- 
cluded by  a  motion  that  the  chair  ap- 
point a  committee  of  three  selected 
from  the  advocates  of  the  plan  to  pre- 
pare and  submit  to  the  committee  on 
methods  details  of  a  quantity  survey 
plan  such  as  seemed  most  likely  to  be 
generally  useful  to  association  mem- 
bers, this  to  be  the  foundation  for  later 
recommendation  by  the  committee  on 
methods.  The  chair  appointed  on  this 
committee  W.  F.  Tubesing,  Milwaukee, 
Wis.,  J.  G.  Tidwell,  Birmingham,  Ala., 
and  W.  F.  Creighton,  Nashville,  Tenn. 

In  his  discussion  on  "How  to 
Eliminate  the  Irresponsible  Bidder," 
W.  A.  Simpson,  Los  Angeles,  said  many 
bonding  companies  investigate  only  the 
honesty  of  the  financial  standing  of  the 
contractor  before  writing  his  bond,  al- 
though more  failures  are  caused  by  lack 
of  judgment  and  skill  than  by  insuflR- 
cient  resources.  Since  the  law  fre- 
quently makes  it  necessary  to  award 
to  the  lowest  bidder,  one  of  the  pre- 
requisites to  eliminating  irresponsibles 
is  to  get  bonding  companies  to  raise  the 
requirements  put  on  contractors.  In- 
cidental to  the  discussion  of  bonds  it 
was  suggested  that  since  owners  re- 
quire a  bond  from  the  contractor  he  in 
turn  might  well  safeguard  his  own  in- 
terests by  requiring  of  the  owner  a 
bond  guaranteeing  payment  within 
thirty  days  after  satisfactory  comple- 
tion of  the  job. 

Irresponsible  BiDDiais 

J.  C.  Edwards,  chairman  of  the  build- 
ing division,  suggested  that  perhaps 
contractors  themselves  shared  with 
bonding  companies,  architects  and  ma- 
terial men  responsibility  for  the  exist- 
ence of  in-esponsible  bidders  by  not 
showing  the  latter  the  dangers  of  im- 
properly figuring  costs.  Contractors 
who  are  unsuccessful  because  they  do 
not  know  how  to  figure  costs  need  edu- 
cation on  that  score  after  which  they 
have  a  chance  to  get  out  of  the  irre- 
sponsible class.  It  would  also  help  in 
eliminating  irresponsibles,  it  was  sug- 
gested, if  material  men  could  be  induced 
to  be  .more  careful  about  assuming  re- 
sponsibility for  such  operators. 

Officers  of  the  building  division 
elected  for  1923  were  Col.  J.  R.  Wig- 
gins, Philadelphia,  chairman,  and  W.  F. 
Creighton,  Nashville,  vice-chairman. 

In  the  first  session  of  the  highway 
division  Walter  Gillette,  Los  Angeles, 
discussed  the  construction  of  public 
works  by  day  labor.  Contending  that 
contractors  should  endeavor  to  inform 
the  public  on  the  wastefulness  of  the 
practice,  he  believed  that  the  public 
would  put  a  stop  to  it  if  it  had  the 
facts.  The  newspapers  need  to  be  in- 
formed regarding  the  high  costs  of  day 
labor  work. 

On  the  subject  of  contracts  W.  F. 
Creighton  contracted  the  satisfactory 
relationships  in  performing  the  work 
under  the  standard  contract  documents 
of  the  American  Institute  of  Architects 
with  the  stress  and  difficulty  in  work- 
ing under  the  usual  forms  of  public 
works  contracts.  He  urged  that  there 
lie  conferences  with  engineers  and  com- 
mittees of  engineering  societies  to  the 
end  that  more  equitable  contracts,  as 
those  being  worked  out  by  the  joint 
committees  of  the  Associated  General 
Contractors,  be  adopted. 

In  the  annual  report  of  the  highway 
division   H.   H.    Wilson,  the   chairman 
expressed  the  appreciation  of  the  Asso- 
(Cmtfiniied  on  p.  277) 
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George  W.  Fuller  Nominated  for 
President  Am.  W.  W.  Assoc. 

The  nominating  committee  of  tho 
American  Water  Works  Association  has 
submitted  the  following  ticket  of  offi- 
cers for  1923-24:  President,  George  W. 
Fuller,  New  York  City;  vice-president, 
Fi'ank  C.  Jordan,  Indianapolis;  treas- 
urer, William  W.  Brush,  New  York 
City;  trustees,  District  No.  2,  Charles 
R.  Bettes,  Far  Rockaway,  N.  Y.;  District 
No.  5,  Edward  E.  Wall,  St.  Louis.  Un- 
der the  constitution  additional  nomina- 
tions may  be  made  by  means  of  a  peti- 
tion of  twenty-five  members  filed  with 
the  secretary  up  to  noon,  March  1.  If 
there  are  no  other  nominations  the  offi- 
cers named  .by  the  nominating  commit- 
tee will  be  declared  elected  without  bal- 
lot. The  election  results  will  be  an- 
nounced at  the  43rd  annual  convention 
of  the  association,  which  will  be  held  at 
Detroit.  Mav  21-2.5. 


Xanana  River  Bridge  Completed 

Completion  of  the  700-ft.  truss  span 
of  the  Alaska  R.R.  across  the  Tanana 
River  was  announced  on  Jan.  25  by  Col. 
Fi-ederick  Mears,  chief  engineer  of  the 
.\laskan  Railroad  Commission.  This  is 
the  last  important  structure  on  the  line. 
The  Metropolis  bridge  across  the  Ohio 
River  has  the  only  simple  truss  span 
exceeding  the  Tanana. 


Knickerbocker  Demurrer  Denied 

Denying  the  demurrer  of  the  Knicker- 
bocker Theater  Co.  to  damage  suits 
(see  p.  226,  Feb.  1)  on  account  of  the 
roof  collapse  of  Jan.  28,  1922,  the  Su- 
preme Court  of  the  District  of  Columbia 
on  Feb.  2  held  that  the  proprietor  of  a 
place  of  amusement  is  charged  with 
positive  knowledge  of  its  reasonable 
safety  for  its  pui-pose. 


Appointment  of  Single  Tennessee 
Road  Commissioner  Contested 

Two  of  the  three  highway  commis- 
sioners in  the  state  of  Tennessee  forced 
out  under  a  reorganization  bill  passed 
by  the  state  legislature  whereby  the 
state  highway  department  of  three 
members  was  i-eplaced  by  a  single  com- 
missioner of  public  roads  and  buildings, 
have  filed  an  injunction  seeking  to  re- 
strain the  single  commissioner  from 
taking  office.  J.  G.  Creveling,  Jr.,  for- 
mer county  engineer  of  Davidson 
County,  was  recently  appointed  by 
Governor  Peay  as  the  commissioner  of 
public  roads  and  buildings.  The  three- 
man  commission  w'as  comprised  of  one 
commissioner  each  fi'om  the  three  con- 
gressional districts  in  the  state. 

The  injunction  arguments  will  be 
given  an  early  hearing  before  the  State 
Supreme  Court  at  Nashville. 


House  Moves  Toward  Amendment 
to  Curb  Tax-Exempt  Bonds 

Washiuffton  Correspondence 
With  seven  votes  to  spare,  the  House 
of  Representatives  on  Jan.  23,  rather 
unexpectedly,  passed  the  joint  resolu- 
tion proposing  an  amendment  to  the 
constitution  of  the  United  States  in- 
tended to  prevent  the  issuance  of  tax- 
exempt  securities.  The  belief  is  quite 
general  on  Capitol  Hill  that  the  ap- 
proval of  the  joint  resolution  cannot  be 
secured  at  this  session  of  Congress  in 
the  Senate.  This  would  have  the  effect 
of  allowing  the  legislation  to  die  with 
the  session  of  Congress  which  ends 
March  4,  thereby  making  it  necessary 
for  the  House  of  Representatives  to  re- 
consider the  measure  at  the  next  ses- 
sion. Even  were  the  Senate  to  pass  it 
before  March  4,  many  are  of  the  opinion 
that  gi'eat  difficulty  will  be  experienced 
in  securing  the  ratification  of  the 
amendment  by  two-thirds  of  the  states. 


Gas  Plant  Wrecked  by  Purifier 

Explosion 

A  gas  explosion  in  the  purifier  house 
of  the  Springfield  Gas  Light  Co.,  Spring- 
field, Mass.,  on  Feb.  1,  wrecked  the 
building  and  damaged  much  nearby 
property.  Three  men  w-ere  killed.  The 
cause  of  the  accident  has  not  been 
finally  determined,  but  it  is  thought  that 
a  leak  in  one  of  the  purifier  boxes 
allowed  gas  to  accumulate  in  the  build- 
ing, the  explosive  mixture  finally  be- 
coming ignited  in  an  undetermined  way. 


Indianapolis  Chamber  Recom- 
mends Resurfacing  Cost  Plan 

The  Committee  on  Civic  Affairs  of  the 
Indianapolis  Chamber  of  Commerce, 
after  several  months'  investigation  of 
methods  of  financing  the  resurfacing  of 
improved  streets,  has  adopted  a  resolu- 
tion favoring  the  payment  of  three- 
fourths  of  the  cost  of  resurfacing  from 
the  genei'al  funds  of  the  city,  the  other 
one-fourth  to  be  paid  by  the  owners  of 
the  properties.  The  Committee  on 
Legislation  will  endeavor  to  have  this 
resolution  put  into  the  Indiana  law. 


Tri-State  Development  of 
Delaware  River  Proposed 

A  plan  for  the  development  of  the 
Upper  Delaware  for  water  supply  and 
power  by  the  states  of  New  Jersey, 
Pennsylvania  and  New  York  has  been 
incorporated  in  a  bill  introduced  in  the 
New  Jersey  Legislature.  The  plan  is 
proposed  by  Morris  R.  Sherrard,  con- 
sulting engineer  to  the  North  Jersey 
District  Water  Supply  Commission  and 
to  the  Department  of  Streets  and  Pub- 
lic Improvements  of  Newark.  Under 
the  terms  of  the  bill  the  Governor  of 
New  Jersey  would  appoint  a  commis- 
sion of  three  members,  to  co-operate 
with  representatives  of  New  York  and 
Pennsylvania  in  recommending  a  policy 
to  be  followed  in  the  utilization  of  the 
waters  of  the  Upper  Delaware. 

An  appropriation  of  $25,000  for 
clerical  and  other  necessary  expenses 
of  the  New  Jersey  Commission  is  pro- 
posed but  the  commissioners  would 
sreve  without  pay. 


Reinforced-Concrele  Bridge  Over  Potomac  Opened  To  Traffic 


The  2,700  foot  Key  bridge  across  thr 
Potomac  at  Washington  was  thrown 
open  to  traffic  on  Jan.  I  7.  The  bridge 
was  built  by  the  Corps  of  Engineers  of 
the  Army  vinrlcr  direct  appropriation  by 
Congress.     The  cost  was  $2,350,000. 


The  bridge  is  constnicteH  of  reinforced 
concrete.  Its  center  is  85  ft.  above  mean 
low  water.  It  is  ^0  ft.  wide  and  carries  a 
double  track  electric  railway.  There  are 
in  addition  two  16-ft.  roadways  and  two 
sidewalki  each  eight  feet  wide. 


The  bridge  is  n.nmcd  for  Fr-nnrin  Scott 
Key,  who  was  bom  on  the  site  of  the 
District  of  Columbia  approach  of  the 
bridge.  It  replaces  the  old  Aqueduct 
Bridge,  which  has  been  in  use  for  more 
than  three  quarters  of  a  century. 
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Chicago  Engineers  Hold  All-Day 
Civil  Problem  Meeting 

Engineering:  problems  in  the  water, 
sewage  and  electric  utilities  of  Chicago 
were  covered  Feb.  1  in  the  series  of 
papers  presented  at  the  mid-winter  all- 
day  convocation  of  the  Western  Society 
of  Engineers.  The  three  sessions  were 
well  attended,  the  dinnea*  meeting  draw- 
ing an  audience  of  nearly  400  engineers 
to  hear  Samuel  InsuH,  president  of  the 
Commonwealth  Edison  Co.  compare  the 
Chicago  electric  plants  of  30  years  ago 
with  those  of  today  a, id  those  in  con- 
templation in  the  immediate  future 
which  will  utilize  steam  at  600-lb.  per 
square  inch  pressure  and  turbine  gen- 
erating units  of  50,000  kw.  capacity 
in  the  500,000  kw.  station  on  Crawford 
Ave. 

Harrison  P.  Eddy,  consulting  engi- 
neer, Boston,  Mass.,  described  present- 
day  methods  of  sewage  treatment  and 
outlined  the  procedure  recommended  by 
the  Board  of  Experts  reporting  on  the 
proposed  $13,000,000  Northwest  sewage 
treatment  plant  of  the  Sanitary  District 
of  Chicago.  (See  Engineering  Neivs- 
Record,  page  324,  Aug.  24,  1922.) 
Mr.  Eddy  was  preceded  by  George  C.  D. 
Lenth,  secretary  of  the  Clay  Products 
Association,  who  sketched  historically 
the  genesis  of  the  present  40-year  sew- 
erage system  in  the  loop  district  held 
back_  from  improvement  awaiting  a 
solution  of  the  subway  problem.  Lang- 
don  Pearse,  sanitary  engineer.  Sanitary 
District  of  Chicago,  outlined  the  pres- 
ent status  of  the  district  work. 

The  water  utility  problem  was  han- 
dled first  by  Dabney  H.  Maury,  con- 
sulting engineer,  who  described  recent 
developments  at  Denver,  Colo.,  Norfolk, 
Va.,  and  Tulsa,  Okla.  He  stressed  the 
danger  of  metering  without  previous 
proper  rate  adjustment. 

Louis  R.  Howson's  paper  on  "What 
Metering  Would  Do  for  the  Chicago 
Waterworks"  gave  a  startling  and 
graphic  account  of  the  enormous  pres- 
eht  waste  under  which  but  25  per  cent 
of  the  consumers  get  water  under  satis- 
factory pressure.  This  argument  and 
the  fact  that  filtering  can  never  be 
accomplished  until  wastes  are  curtailed 
are  conceded  to  be  about  the  only  argu- 
ments Chicago  aldermen  will  listen  to. 
Myron  B.  Reynolds,  engineer  of  design 
and  operation,  however,  in  his  paper 
stated  that  the  million  dollar  deficit 
only  lately  changed  from  a  surplus  will 
be  the  starting  point  for  official  action. 
Clarence  Goldsmith,  assistant  chief 
engineer,  National  Board  of  Fire 
Underwriters,  discussed  the  water- 
works system  from  the  fire  protection 
standpoint  referring  especially  to  the 
recommendations  in  the  recent  engineer- 
ing report  of  the  board  abstracted  in 
Engineering  News-Record,  Dee.  28, 1922. 
p.  1125.'' 


State  Water  Conservation  Measure 
Advised  for  Connecticut 

A  State  Water  Conservation  Com- 
mission with  broad  powers  of  control 
over  the  taking  of  water  for  municipal 
supplies,  both  as  regards  quantity  and 
quality,  is  recommended  by  the  "Com- 
mission to  Investigate  the  Pollution  of 
Streams  created  in  1921  by  the  Con- 
necticut legislature.  A  notable  recom- 
mendation of  the  commission's  report 
is  that  statutory  provision  be  made  for 
the  formation  of  sanitary  districts  to 
include  the  whole  of  one  or  more  stream 
drainage  areas.  The  commission  ex- 
presses the  hope  that  such  a  plan  would 
result  in  co-operation  between  the 
various  municipalities  in  each  district 
and  between  these  and  private  interests, 
and  that  it  would  facilitate  the  financ- 
ing of  the  necessary  projects  for  cor- 
recting such  stream  pollution  as  may 
exist.  An  appropriation  of  $50,000  for 
the  work  of  the  proposed  State  Con- 
servation Commission  in  the  first  two 
years  of  its  existence  is  proposed. 

Included   in   the   membership   of  the 
commission  are  David  M.  Saville,  man- 
ager and   chief  engineer  of  the   Hart- 
ford Water  Works,  who  has  been  chair- 
man of  the  commission;  and  Robert  A. 
Cairns,  city  engineer  of  Waterbury. 
_  The  recommendations  of  the  commis- 
sion on  pollution,  if  carried  into  efl'ect, 
would     provide     that     separate     state 
agencies,  such  as  the  Agricultural  Ex- 
periment   Station,    be    used    for    the 
laboratory   and   research   work  of  the 
proposed  Water  Conservation  Commis- 
sion; that  the  new  commission  confer 
with    the    State    Board    of    Health    in 
matters  of  water  pollution  where  both 
public  health  and  other  questions  per- 
taining to  a  given  stream  are  concerned 
but  that  where  her.lth  only  is  involved 
sole  jurisdiction  should  be  vested  in  the 
State  Board  of  Health;  that  the  pro- 
posed  commission   establish   rules   and 
regulations    relating    to    the    condition 
and   use   of  the   waters   of  the   state; 
and    that    the    state    courts    be    given 
power  of  injunction  to  enforce  the  de- 
cisions and  regulations  of  the   Water 
Consei-vation  Commission. 


Bridge  Damaged  by  Mine  Caving 

I'ier  set»-lement  has  endangered  the 
security  of  a  highway  bridge  over 
Spring  Creek,  near  Springfield,  111. 
Caving  of  the  ground  due  to  local  coal- 
mining operations  caused  a  settlement 
of  8  to  12  in.  of  the  main  pier  of  the 
bridge  in  the  space  of  a  few  days.  One 
abutment  has  also  settled.  False- 
work has  been  placed  under  the  spans 
of  the  bridge  and  jacking  is  to  be  done 
to  restore  them  to  proper  elevation 
when  the  settlement  of  the  substructure 
stops. 


House  Members  Block  Bill  for 
New  Washington  Buildings 

Washington  Correspondence 
Because  the  administration  refused 
to  sponsor  an  omnibus'  public  buildings 
bill,  members  of  the  House  are  block- 
ing efforts  to  secure  appropriations  for 
new  government  buildings  in  Washing- 
ton. 

Evidences  of  this  attitude  were  seen 
in  the  fact  that  the  House  conferees  de- 
clined to  agree  to  an  appropriation  of 
$250,000  to  start  what  the  Senate  in- 
tended should  be  a  $2,500,000  archives 
building  for  government  records  in  the 
capital.  The  Senate  conferees  receded 
after  several  days  of  futile  argument 
and  the  item  was  stricken  from  the  bill. 

Stuart  to  Study  N.  Y.  Port  Prob- 
lem for  Trunk-Line  Railroads 

Francis  Lee  Stuart,  consulting  engi- 
neer, has  been  retained  by  a  committee 
>of  executives  of  the  trunk-line  railroads 
serving  New  York  to  investigate  and 
report  on  transportation  conditions  in 
the  Port  of  New  York  insofar  as  they 
affect  the  railroads  individually  and 
collectively. 


Robert  M.  Morton  New  California 
State  Highway  Engineer 

Robert  M.  Morton,  whose  appoint- 
ment as  state  highway  engineer  of 
California  to  succeed  the  recently  re- 
signed A.  D.  Fletcher  was  noted  in  the 
columns  of  this  journal  recently,  has 
had  varied  experience  as  highway  engi- 
neer. During  the  past  two  years  he 
has  been  engaged  with  San  Diego 
County  as  chief  engineer  of  improve- 
ment involving  the  expenditure  of  al- 
most $2,500,000.  Prior  to  that  time  he 
was  with  Sacramento  County  as  chief 
engineer  engaged  in  the  design  and  con- 
struction of  a  road  system  of  124  miles 
For  a  short  time  prior  to  that  he  was 
superintendent  of  construction  of  the 
California  Highway  Commission  as- 
signed to  make  studies  and  reports  on 
the  selection  of  state  highway  routes 
through  Sacramento,  San  Joaquin,  Ala- 
™eda  and  Contra  Costa  Counties. 

M^.  Morton  was  graduated  from 
Washington  &  Jefferson  College  in  1906 
iie  was  employed  immediately  there- 
after by  the  Public  Road  Office  of  the 
U.  i,.  Bureau  of  Agriculture,  first  as 
cml  engineer  student,  then  as  assistant 
n}fiT^''"^'"^''^-.^^"°"s  assignments 
placed  him  on  object  lesson  road  con- 

dl^wr.  '  Q  ''fu^'  throughout  the  Mid- 
iqns  if  '  ^""^'^  ^"'^  Pa<='fic  Coast.  In 
Countv^  r%  ^' -'^.^  *°  San  Joaquin 
County,  California,  for  the  Department 
and   made   a   study   of   local    highway 

nht.'fT^''^'*''^  i"  construction  of  an 
object  lesson  road  and  then  entered  the 
employ  of  the  San  Joaquin  CounVy 
Highway  Commission  as  chief  engineer 
m  August,  1909.  engineer 

CaHfornia  Highway  Commission 
Engineering  Force  Reduced 

m^l  "^"^'^  appointed  California  State 
Highway  Commission  has  announced 
in  tbi"f  ^''l^'  reductions  will  be  n"ade 

tion^o/T*  *°  betaken  as  an  indica- 
tion   of    decrease    m    efficiency,    it    is 

cWefl^y'  ?L'^"  "^^"  *°  ""^  i-eleased  arl 
cnieny    the    engineers    and    draftsmen 
working  on  proposed  extensions  of ™he 
highway  system  which  the  new  commi. 
«on  does  not  expect  to  underlakeTow; 

Wreckers  Recover  Copper  Sunk  in 
N.  Y.  Harbor  Three  Years  Ago 

dredllo°^ /""fu  ^^""^^^t    ticket   digging 

Sfck  and  W  ^^"^^^  &  Chapman 
ijerrick  and  Wrecking  Co..  New  York 

i^Prt  P'^^.a^®  °f  two  sizes,  weighing 
140  lb.  and  250  lb.  respectiveTy.^  Thf 
fiist  were  brought  up  on  Jan.  14     Since 

mL  "ir  .^°°  ^^''^  l'^^"  re^over^ 
J^..'"!"*^  ^^^  hoisted  they  are 
washed  off  at  the  depot  of  the  wreckfng 
company,  then  are  sent  by  motor  ?rick 
to  the  government  warehouse. 
nJ!^'^  e.xpected  that  nearly  all  the  lost 
copper  will  be  recovered. 
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A.  G.  C.  Holds  Successful 
Annual  Convention 

(Concluded  from  p.  27U) 

ciated  General  Contractors  at  the  suc- 
cessful conclusion  of  the  conferences  on 
contract  provisions  with  the  American 
Association  of  State  Highway  Officials. 
The  Division  by  formal  vote  expressed 
its  thanks  to  Engineo-ituj  Neivs-Record 
for  the  assistance  it  rendered  through 
editorial  discussion  in  getting  results 
from  this  co-operative  work.  Many  in- 
stances were  cited  of  contractors  being 
driven  out  of  certain  states  by  reason 
of  inequitable  contract  provisions, 
South  Dakota's  case  being  particularly 
flagrant  in  this  respect.  There  was 
much  commendation  of  the  Minnesota 
law  requiring  public  officials  to  give 
publicity  to  the  cost  of  work  done  by 
day  labor.  Failure  to  comply  with  the 
law  is  a  misdemeanor. 

Officers  of  the  highway  division 
elected  for  1923  were:  Chairman,  L.  L. 
Rogers,  Los  Angeles:  vice-chairman, 
N.  F.  Helmers,  St.  Paul. 

Public  Works  Division 

One  of  the  Interesting  matters  dis- 
cussed at  the  meeting  of  the  public 
works  division  was  the  obligation  of 
the  contractor  in  the  interest  of  his 
client  to  urge  upon  the  cement  com- 
panies that  they  change  their  practice 
and  sell  wholesale  lots  to  the  contractor 
at  the  same  price  that  they  do  to  the 
dealer.  It  was  disclosed  that  confer- 
ences with  this  end  in  view  had  been 
held  with  cement  manufacturers  both 
in  the  east  and  in  the  middle  west. 
There  was  unanimous  agreement  that 
the  present  practice  of  allowing  the 
dealer  a  differential  in  cases  where  he 
performed  no  service  whatsoever  was 
indefensible.  It  was  the  feeling  that 
the  practice  would  be  changed  if  groups 
of  contractors  in  every  pai-t  of  the 
country  would  bring  their  influence  to 
bear  upon  the  cement  manufacturers. 

Officers  of  the  public  works  division 
elected  for  1923  were:  Chairman, 
Charles  V.  Burkhart,  Chicago;  vice- 
chairman,  R.  A.  Schaffner,  St.  Paul;  of 
the  railroad  division,  chairman,  A.  S. 
Doney,  Seattle;  vice-chairman,  Frank 
Stuart,  Boston. 

At  the  general  session  on  Thursday 
morning  John  W.  Cowper,  Buffalo, 
chairman  of  the  Committee  on  Con- 
tracts, stated  that  much  "ogress  had 
been  made  toward  draf •  .ng  a  desir- 
able contract  form  anc.  that  clauses 
relcaiing  retained  percentages  would 
be  inciudof'.  Particular  emphasis  was 
placed  on  the  fact  that  for  the  first 
time  joint  conferences  have  been  held 
by  engineers,  architects,  and  contrac- 
tors to  co-operate  in  drafting  lietter  con- 
tract forms.  Through  the  co-operation 
of  the  government  intcrd.partmental 
board  there  is  even  good  prospect  of  in- 
corporating in  Government  contracts  a 
clause  providing  for  arbitration  before 
a  board  of  review.  Discussion  showed 
a  very  general  belief  that  the  problem 
of  securing  fair  contracts  is  of  the  very 
greatest  importance  to  the  industry. 

W.  O.  Winston,  Minneapolis,  ex- 
plained in  detail  the  action  of  the  asso- 
ciation last  year  in  borrowing  money  to 
carry  on  work  that  would  cost  about 
$.50,000  more  than  the  year's  receipts. 
He  stated  that,  although  this  was  done 
in  accordance  with  the  best  judgment  of 
the  board,  it  has  since  been  definitely 
decided  that  no  more  of  the  bonds  would 
be  sold  and  that  money  would  not  be 


borrowed  again  under  any 
stances.  General  discussion 
the     sentiment     to     be     very 


circum- 
showed 


=i 


Calendar 


Annual   Meetings 


AMERICAN  RAILWAY  ENGIXEER- 
ING  ASSOCIATION,  Chicago  ;  An- 
nual Convention,  Cliicago,  March 
13-15. 

AMERICAN  ASSOCIATION  OP  KX- 
GIXEERS.  Chicagro:  Annual  Cm- 
vention,  Nortollt,  Va.,  May  7-9. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia; 
Annual  Meeting,  Atlantic  City, 
N.  J„  June   25-29  or  30. 


against  spending  in  any  year  moreTh^n      EtlOineerind  SoCJetj'eS 

the  actual  receipts   for  that  year   and     

there  was  unanimous  approval  of  the  f^=^^^^^^=:^=^^=^=^5:=:^=^sa 
new  budget  program  which  limited  the 
expenditure  for  the  coming  year  to 
$125,000  or  such  part  thereof  as  is  to 
be  received  by  the  association  as  income 
for  the  year.  In  conjunction  with  this 
budget  it  was  voted  that  the  present 
system  of  dues  should  be  abolished  and 
instead  members  should  pay  according 
to  the  following  classification :  Chapter 
members  who  shall  pay  $30  per  year, 
co-operative  members  who  shall  pay 
$250  per  year,  sustaining  members  who 
shall  pay  $500  per  year,  provided  that 
each  chapter  shall  have  at  least  one  co- 
operating membership  for  each  ten 
members  or  major  fraction  thereof,  in- 
dividual members  shall  pay  dues  as 
sustaining  or  co-operating  members.  The  American  Society  of  Safety  Engi- 
The  e.xecutive  committee  was  also  neers  and  the  Ene-ineprinp-  <?pnHnn  «f 
nresent?ndieid"'r'"'\''^  '"'^^  "l^""'  the^Na^lal  SaTef "Sfil'wi  "  hoW 
TudSn'ttli'tt  bTsrl^rreTt  o?  tS  ^  ^'''■"^  ^^^'"^  ^^^^  ''  ^  ^^  ^ork. 
members  and  of  the  association.  The  Engineering  Society  of  Wiscon- 

Regarding  the  additional  cost  these  sin  will  hold  its  annual  meeting  at 
dues  would  place  on  small  chapters  Madison,  Wis.,  Feb.  22-24.  Two  joint 
Frederick  Cranford  stated  he  believed  sessions  will  be  held  with  the  Wiscon- 
plans  could  be  worked  out  in  each  cast-  sin  Drainage  Society.  There  will  be 
that  that  would  be  satisfactory.  Rep-  also  a  joint  meeting  and  banquet  with 
resentatives  from  several  compara-  the  Madison  Technical  Club.  Papers 
tively  small  chapters  believed  their  announced  include  "The  Drainage  of 
chapters  would  accept  the  new  dues  Highways"  by  E.  A.  Rossiter,  Chicago 
schedule.  with  discussion  by  A.  R.   Hirst,  sUte 

President-elect  Cowper  stated  that  highway  engineer  of  Wisconsin;  "Rela- 
with  the  withdrawal  of  field  secretaries  tions  of  Drainage  and  Sanitation,"  by 
incidental  to  the  curtailment  of  ex-  L.  K.  Sherman,  Chicago,  and  "Control 
penses  necessary  this  year  special  effort  of  the  Neenah  Dam,"  by  Geo.  Randall, 
must  be  directed  toward  getting  new  Oshkosh,  Wis. 
members  and   that   he   planned   to   ap- 

point  James  H.  Ellison,  Minneapolis,  The  North  Dakota  Society  of  Engi- 
chairman  of  the  membership  committee,  neers  and  the  North  Dakota  chapter  of 
and  would  name  all  chapter  chairmen  the  American  Association  of  Engineers 
as  assistants.  W"  "o'd  a  joint  annual  meeting  on  Feb. 

William  B.  Jovce  chairman  of  the  ^^  5."'^  fl.  The  first  day  vnW  be  spent 
Board  of  Directors,  and  George  W.  ^^  Mandan  and  the  second  at  Bismarck. 
Allen,  Pacific  Coast  Representative,  Na 


tional   Surety  Co.,   made   addresses   in 


The     Indiana     Sanitary     and     Water 
Supply  Association  will  hold  its  annual 


which  they  pointed  out  changes  neccs-  moVtino-  p^h    i  r;",;^  Vi"  TT  J™  »..""». 

sary  to  improve  the  conditions  under  R^,tnHlhio     Hi          -^  ^^  Indianapolis 

which  bonding  companies  write  bonds  onp  " H^J^  rn,.h          T"^  °"     '.I'^*^''- 

for  contractors.    Ninety  per  cent  of  the  ??X  '  V^T^n  1     "^  ^^^^^"^  "'^  ^^-  '^""i 

losses  of  this  company  in  the  contract-  ^.'.?f!°1l'.?LY:^"  «^  ^.^K^^^  ?"  municipal 
ing  business  are  due  to  false  financial 
statements  .submitted  bv  the  contractors. 


President  Cowper's  Address 
On  assuming  his  new  duties  as  prcsi- 


water  softening,  centrifugal  pumps,  and 
the  Bloomington  (Ind.)  situation  are 
on  the  program. 

The     New      England      Water-Works 
Association  will   hold   its  annual  meet- 


dent,  Mr.  Cowper  made  a  short  address  ing  Feb.  13  at  the  Boston  City  Club 
in  which  he  emphasized  the  importance 
of  establishing  skill,  integrity,  and  re- 
sponsibility as  the  watchword  of  the 
association.  Ho  pointed  out  that  the 
volume  of  building  work  would  likely 
be  restricted  due  to  rising  costs  and  in- 
dicated desirable  modifications  of  immi- 
gration laws  so  as  to  admit  immigrants 
who  would  fit  well  into  our  social  sys- 


Personal  Notes 


...^  «u.   ^^^.^.  -,  =.-         Franz    and     Ronp,     architects    and 
t7m.  "He'"commTndedThe"7ormat"ion''^    !",f'„"f*"  ?f,?l'''?:"h'"-.,^'.?^^-V*'°\«  '^'^■ 
the  American  Construction  Council  and 
urged  that  among  other  things  it  com- 
bat the  erroneous  propaganda  that  pub- 
lic  works   should   be  done   without   the 


solved  in  order  that  Philip  Bond  may 
give  his  entire  attention  to  his  duties 
as  city  engineer,  to  which  office  he  has 
recently  been  appointed.  He  succeeds 
J.  T.  McCarthy.  Fred  H.  Franz  will 
continue  the  practice  of  architecture 
under  the  firm  name  of  Franz  and 
Bond. 

John  E.  Palmer  Co..  Inc.,  of  Bos- 


aid  of  those  skilled  experienced  and 
regularly  engaged  in  such  work.  He 
commended  the  broad  scope  of  the  coun- 
cil's proposed  activity  and  concluding 
placed  special  emphasis  upon  the  need 

for  every  agency  of  influence  to  assist  ton,  Mass.,  has  recently  been  incor- 
in  securing  a  proper  public  attitude  to-  poratcd  to  enpagc  in  general  engineer- 
ward  our  transportation  system,  par-  mg  work.  The  pre?'  lent  of  the  con- 
ticularly  our  railroads,  because  upon  cern  is  Daniel  S.  Bell,  of  Boston;  and 
their  prosperity  and  progress  depends  the  treasurer  is  John  E.  Palmer,  Dor- 
industrial  and  agricultural  development.     Chester,  Mass. 
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Raymond  J.  Curtis,  for  many  years 
connected  with  the  county  highway 
department,  has  lately  been  appointed 
by  the  Board  of  Supervisors  "s  county 
engineer  of  Herlvimer  County,  N.  Y. 
Mr.  Curtis  succeeds  William  H.  Corey, 
of  Salisbury  Center,  who  has  held  the 
oifice  for  the  past  14  years. 

W.  J.  Kelly,  county  engineer  of  Trin- 
ity County  at  Trinity,  Texas,  has  been 
appointed  county  highway  engineer  of 
Montgomery  County.  He  is  stationed 
at  Conroe. 

Alvin  L.  White,  who  has  been  resi- 
dent engineer  on  state  highway  projects 
in  Reeves  and  Jeff  Davis  Counties,  Tex., 
has  been  appointed  county  engineer  of 
Brewster  County. 

I.  E.  HouK,  city  engineer  of  Dayton, 
Ohio,  has  been  elected  president  of  the 
Dayton  Chapter  of  the  American  Soci- 
ety of  Civil  Engineers.  He  succeeds 
Charles  H.  Paul.  Charlton  Putnam 
was  elected  vice-president  and  C.  H. 
ElFFERT,  maintenance  engineer  of  the 
Miami  Conservancy  District,  secretary 
and  treasurer. 

Ross  Alverson,  Everett,  Wash.,  has 
been  elected  county  engineer  of  Sno- 
homish County,  succeeding  F.  G. 
Tbxjtmeier. 

A.  H.  DiMOCK,  consulting  engineer, 
Seattle,  until  recently  city  engineer  of 
that  city,  has  been  appointed  to  take 
charge  of  the  investigation  and  survey 
of  the  water  situation  in  Bellingham, 
Wash. 

Charles  H.  Lee,  consulting  hy- 
draulic engineer  of  San  Francisco, 
Calif.,  has  been  appointed  lecturer  in 
civil  engineering  at  the  University  of 
California  and  during  the  spring  term 
will  give  a  course  in  water-supply  engi- 
neering. This  course  was  formerly 
conducted  by  Prof.  Chas.  Oilman 
Hyde,  who  expects  to  spend  the  com- 
ing six  months  in  Europe. 

H.  B.  Miller,  consulting  engineer 
formerly  manager  of  construction  and 
director  of  supplies  and  sales  for  the 
U.  S.  Shipping  Board,  has  been  ap- 
pointed assistant  city  engineer,  Chi- 
cago, a  position  held  by  the  late  C.  F. 
Healey.  Mr.  Miller  was  gi'aduated  in 
1912  from  the  University  of  Pennsyl- 
vania, and  for  5  years  was  assistant 
engineer  with  McClintic-Marshall  Co. 
at  Pittsburgh. 

CoL.  Frederick  Stuart  Greene,  who 
was  Commissioner  of  Highways  of  the 
State  of  New  York  when  Alfred  E. 
Smith  served  his  former  term  as  gov- 
ernor, has  been  reappointed  by  Gov- 
ernor Smith  as  Commissioner  of  High- 
ways, succeeding  Herbert  S.  Sisson,  the 
appointee  to  the  position  of  ex-governor 
Miller.  He  entered  consulting  highway 
practice  upon  his  resignation  in  1921. 
Col.  Greene  has  had  broad  professional 
experience,  having  early  in  his  career 
been  employed  in  railroad  construction 
work,  as  well  as  in  designing  and  build- 
ing of  terminal  facilities.  Previous  to 
his  entering  highway  engineering  he 
was  for  several  years  with  the  Ameri- 
can Manufacturing  Co.  of  New  York 
City  as  consulting  engineer  on  trans- 
mission of  power  by  rope. 

William  H.  Connell  of  German- 
town,  Pennsylvania,  has  been  ap- 
pointed deputy  state  highway  commis- 


sioner for  Pennsylvania  by  Governor 
Pinchot.  Mr.  Connell  for  many  years 
previous  to  1912  was  in  public  engi- 
neering work  in  New  York  City.  From 
1910  to  1912  he  was  deputy  commis- 
sioner of  public  works  of  Bronx 
Borough.  From  1912  to  1917  he  was 
chief  engineer  of  the  Bureau  of  High- 
ways and  Street  Cleaning  in  Phila- 
delphia. Since  then  he  has  been  en- 
gaged in  private  practice.  For  two 
years  he  was  executive  eng^ineer  for 
Day  &  Zimmerman  of  Philadelphia  and 
from  1919  to  very  recently  with  the 
Philadelphia  Rapid  Transit  Co. 

William  S.  Davis,  chief  engineer  of 
the  Mangan  &  Risser  Contracting  Co., 
Lebanon,  Pa.,  has  been  appointed  city 
engineer  of  Lebanon,  succeeding  Paul 
Volcker,  who  has  become  secretary  of 
the  Lebanon  chamber  of  commerce. 

Harry  E.  Harris,  Bridgeport,  Conn., 
engineer  specializing  in  manufacturing 
methods,  will  carry  on  under  the  name, 
Harry  E.  Harris,  consulting  engineer, 
the  work  formerly  conducted  by  Hub- 
bard, Harris  &  Howell,  Inc.,  Bridgeport. 

A.  E.  Christhilf,  former  highway 
engineer  of  Baltimore,  Md.,  has  been 
appointed  chief  engineer  of  that  city; 
and  his  successor  as  highway  engineer 
is  Charles  F.  Goob,  who  has  been  chief 
engineer  of  the  electrical  commission  of 
Baltimore. 

Alan  J.  O'Brien,  formerly  New 
York  representative  of  Blome  Sinek 
Co.,  Chicago,  has  opened  offices  in  Long 
Island  City,  N.  Y.,  under  the  name  of 
A.  J.  O'Brien  Co.,  which  will  specialize 
in  industrial  design  and  construction. 

E.  B.  Fithian  has  been  appointed 
district  enineer  of  the  western  district 
of  the  Missouri  Pacific  R.R.  Co.,  with 
headquarters  at  Kansas  City,  Mo.  He 
succeeds   C.   0.   Congdon,  resigned. 

Eugene  A.  Balsley  and  Albert  E. 
FiSK  have  opened  a  consulting  office  at 
30  N.  La  Salle  St.,  Chicago,  under  the 
firm  name  of  Balsley  &  Fisk.  Mr. 
Balsley  has  been  viath  the  American 
Bridge  Co.  for  the  past  20  years.  'He 
was  graduated  from  the  University  of 
Wisconsin  in  1902  and  immediately  en- 
tered the  erecting  department  of  the 
bridge  company.  In  190.5  he  was  made 
assistant  manager  and  two  years  later 
was  transferred  to  the  Milwaukee  plant 
as  manager,  where  he  remained  until 
1916  when  he  was  appointed  assistant 
operating  manager  of  the  western  divi- 
.sion  and  manager  of  the  forge  division. 
"This  position  he  held  until  his  resigna- 
tion Jan.  1,  to  engage  in  private  prac- 
tice. Mr.  Fisk's  engineering  experience 
has  been  obtained  with  the  American 
Bridge  Co.,  Mead-Morrison  Manufac- 
turing Co.  and  Freyn,  Brassert  &  Co. 

Robert  E.  Barrett,  Holyoke,  Mass., 
has  been  elected  president  of  the  Hol- 
yoke Water  Power  Co.,  which  controls 
practically  all  the  water  power  in  the 
large  manufacturing  districts  surround- 
ing the  city  of  Holyoke.  Mr.  Barrett 
has  had  long  experience  in  hydro- 
electric and  harbor  design  and  construc- 
tion in  New  England.  After  leaving 
Harvard  University  in  1905  he  became 
connected  with  the  work  of  the  Charles 
■River  Basin  Commission  which  he  left 
in  1907  to  become  assistant  engineer 
and  designer  of  the  Board  of  Water 
Supply  on  the  Catskill  Aqueduct.  From 
1910  to  1913  he  was  6n  construction 


work  on  that  aqueduct,  returning  in  1913 
to  Boston  to  become  designing  engineer 
of  the  Directors  of  the  Port  of  Boston. 
From  June,  1915,  to  August,  1916,  he 
was  acting  chief  engineer  of  that  organ- 
ization. In  1916  he  became  associated 
with  Fay,  Spofford  and  Thorndike,  con- 
sulting engineers  of  Boston,  on  the 
design  and  foundation  of  the  new  bridge 
crossing  the  Connecticut  at  Springfield, 
leaving  that  work  in  1917  to  become 
construction  engineer  of  the  Turner 
Falls  Power  &  Electric  Co.  In  Feb- 
ruary, 1918,  he  became  general  man- 
ager and  chief  engineer  of  the  Con- 
necticut River  Conservation  Co.  and 
some  time  later  became  connected  with 
the  company  of  which  he  is  now  presi- 
dent. 

George  H.  Biles,  for  the  past  year 
acting  state  highway  commissioner  of 
Pennsylvania,  has  resigned.  He  was 
in  full  charge  of  all  activities  in  the 
state  highway  department  from  the 
death  of  the  late  commissioner,  Lewis 
S.  Sadler,  until  the  appointment  of  the 
new  commissioner  January  16,  1923 
(See  Engineering  News-Record,  Janu- 
ary 18,  p.  137).  Mr.  Biles  had  been 
connected  with  Pennsylvania  road  work 
for  the  last  fifteen  years.  He  carried 
on  first  experiments  for  that  state  in 
bituminous  surface  treatment  ma- 
terials. In  1913  he  organized  the  main- 
tenance division  of  the  Pennsylvania 
State  Highway  Department,  with  su- 
pervision over  10,000  miles  of  highway 
and  employing  over  12,000  men  in  the 
peak  seasons  work.  In  1919  Mr.  Biles 
conceived  and  executed  plans  for  the 
complete  re-organization  of  the  Penn- 
sylvania State  Highway  Department. 
This  organization  at  present  with  its 
accounting  system  is  said  to  be  the  most 
comprehensive  of  its  sort.  Mr.  Biles  is 
a  licensed  professional  engineer  and 
land  surveyor,  a  member  of  the  Amer- 
ican Society  of  Civil  Engineers,  the 
American  Society  for  Testing  Ma- 
terials, the  American  Road  Builders' 
Association  and  the  American  Associa- 
tion of  State  Highway  Officials. 
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Harrison  M.  Randel,  for  eight 
years  county  surveyor  at  Greencastle, 
Ind.,  died  recently  at  his  home  there, 
aged  84  years. 

Gordon  Emslie,  civil  engineer  of 
Montreal,  died  in  that  city  Jan.  23,  aged 
74  years.  Mr.  Emslie  was  for  over  30 
years  connected  with  the  Dominion 
Bridge  Co.  and  for  8  years  was  on  the 
board  of  engineers  which  had  charge  of 
the  construction  of  the  Quebec  Bridge. 
He  was  a  graduate  of  Ontario  Uni- 
versity. 

Lieut.-Col.  J.  A.  Hesketh,  C.M.G., 
D.S.O.,  of  the  engineering  staff  of  the 
Canadian  Pacific  Ry.,  died  at  Winnipeg, 
Jan.  26,  aged  57  years.  His  overseas 
service  was  with  the  Lord  Strathcona 
Horse  and  he  was  afterward  attached 
to  the  engineering  corps.  He  was  born 
in  England  and  was  a  graduate  of  the 
Royal  Military  College,  Kingston,  Ont. 

William  LLCii),  Sr.,  contractor  and 
builder  in  Johnstown,  Pa.,  from  1880  to 
1903,  died  in  that  city  Jan.  22,  aged  87 
years. 
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I  Construction  Equipment  and  Materials 

Analysis  of  Foreign  Machinery  Markets  Shows 
Export  Opportunity  for  U.  S.  Manufacturers 

By  W.  H.  Rastall 

Chief,  Industrial  Machinery  Division.  U.   S.  Department  of  Commerce 
Washington,  D.  C. 


IN  THE  machinery  trade  1923  prom- 
ises to  be  a  year  of  exceptional 
opportunity  for  the  export  manager, 
but  in  making  his  plans  he  should 
carefully  analyze  the  whole  field  and 
devote  his  energies  to  the  expanding 
markets  as  never  before. 

In  1910,  the  United  States  exported 
$51,489,598  worth  of  industrial  ma- 
chinery. In  1921,  this  had  expanded  to 
$246,436,364.  Export  business  has  be- 
come five  times  as  important  to  the  ma- 
chinery producer  as  it  was  a  decade 
ago,  as  the  average  shop  exports  nearly 
20  per  cent  of  its  product,  a  ratio  that 
is  rising  rapidly.  Shops  as  far  west  as 
Wisconsin,     that     produce     heavy    ma- 


il 9,  4,  2,  in  this  series  of  years.  It  will 
be  noted  that  in  1921  there  were  29 
different  countries  that  absorbed  more 
than  $1,000,000  worth  of  American  ma- 
chinery, a  volume  that  justifies  the  sales 
manager  in  developing  a  carefully 
planned  export  campaign  unless  other 
factors  intervene. 

During  recent  months  the  situation  in 
Europe  has  discouraged  certain  of  our 
manufacturers  from  making  an  active 
push  for  export  business,  for  in  pi-e-war 
days  our  best  machinery  markets  were 
in  Europe.  It  will  be  noted,  however, 
that  in  the  first  20  countries  mentioned 
in  the  table  (on  page  280)  only  3  are  in 
Europe,  while  the  other  17  are  largely 
free  from  the  troubles  resulting  from 
the  war.     Nine  of  the  first  15  countries 


1919  raw  1921 

VALUE     OF     JIACHINERT     EXPORTS 

FRO.M  U.  S.  TO  LATIN  AMERICA 

1910-21 

'  chinery  exclusively,  have  exported  as 
I  much  as  60  per  cent  of  their  total  pro- 
duction. American  engineering  equip- 
!  ment  is  now  going  to  practically  every 
'  country  in  the  world  in  rapidly  increas- 
I  ing  quantities. 

The  merits  of  American  machinery 
have  long  been  recognized  in  foreign 
I  countries,  but  events  since  1914  have 
I  given  our  equipment  a  definite  prestige. 
I  Most  of  the  countries  of  the  world  are 
I  disposed  to  buy  high-class  machinerj'  in 
I  larger  quantities  than  heretofore.  Also, 
I  European  manufacturers  are  finding  it 
[difficult  to  conduct  their  businesses  un- 
|der  present  conditions.  All  these  cir- 
icumstances  create  a  situation  that 
I  offers  the  American  machinery  manu- 
itacturcr  an  unusually  favorable  export 
lopportunity. 

I  In  order  that  sales  effort  may  be  cx- 
Ipended  most  effectively,  the  accompany- 
|ing  tabic  is  presented  showing  the  30 
imost  important  foreign  markets  ar- 
jranged  in  the  order  of  their  importance, 
B8  shown  by  the  volume  of  American 
machinery  absorbed  in  1921,  but  includ- 
ing data  for  1919,  1913,  and  1910,  to 
pihoiw  the  nature  of  the  changes  that 
have  taken  place.  These  data  show 
plearly  that  Canada  is  our  best  foreign 
liiarket,  having  ranked  2,  1,  1,  1,  in  1921, 
IJOig,  1913,  and  1910.  respectively. 
Mexico  reached  first  place  in  1921,  but 
"because  of  various  disturbances  ranked 


1913  1919  I9»  rX\ 

VALUE     OF     :NrArHINEKT     EXPORTS 

FROJI    V.    .S.    TO   J.VTAX,    CHINA. 

BRITISH  INDIA.  AND  DUTCH 

EAST  INDIES,  1910-21 

have  progressed  to  a  point  where  the 
currency  depreciation  is  less  than  5 
per  cent.  However,  it  is  not  the  rate 
of  exchange  that  makes  business  diffi- 
cult but  the  fluctuatioits  in  exchange.  In 
the  above  cases  the  fluctuations  have 
all  but  disappeared,  or  at  any  rate  the 
swings  have  become  very  narrow,  and 
such  changes  as  do  develop  are  usually 
in  a  direction  that  promotes  American 
export  trade.  Reconstruction  has  now 
reached  a  point  where,  for  most  coun- 
tries, our  position  will  continue  to  grow 
better. 

The  machinery  export  manager 
should  also  recognize  the  development 
that  has  taken  place  in  many  of  these 
markets  during  the  last  decade,  .as 
shown  by  the  data  in  the  table.  For 
example,  China  took  $260,431  worth  of 
our  machinerv  in  1913,  but  this  had 
grown  to  $18,"l84,978  in  1921.  Such  de- 
velopment calls  for  radical  readjust- 
ment of  sales  plans.  British  India  ex- 
panded frnni  $6'i8,063  in  1913  to 
$10,772,891  in  1921;  .Japan  from  $1,741,- 
402  in  1910  to  $20,941,408  in  1921; 
Mexico,  Cuba,  Brazil,  Argentina,  Peru, 
Chile,  Philippines,  N'etherland  East 
Indies,  etc.,  have  shown  remarkable  ex- 
pansion, as  is  indicated  by  the  accom- 
panying charts.  All  this  information 
indicates  clearly  that  there  are  splendid 
opportunities  for  the  sale  of  American 
fConiimied  on  p.  2X0) 


High-Grade  Materials  Urged 
for  Concrete  Mixtures 

National   Sand   and   Gravel   Association 

Plans    Educational    Campaign — 

Hoover  Discusses  Priorities 

Washingtoii    C oyrespondcnci 

A  NATIONAL  campaign  intended  to 
point  out  the  advantages  of  using 
high-grade  materials  only  in  concreto 
mixtures  is  to  be  undertaken  by  the 
National  Sand  and  Gravel  Association. 
The  proposal  was  brought  out  by  the 
board  of  directors  during  the  annua! 
meeting  of  the  association  in  Washing- 
ton January  24-26,  and  was  approved 
unanimously  on  the  floor  of  the  conven- 
tion. While  the  principal  effort  will  be 
to  convince  contractors  that  it  is  poor 
economy  to  use  low-grade  sand  or  other 
materials  in  mixing  concrete,  a  publicity 
campaign  will  be  undertaken  to  ac- 
quaint the  public  with  the  fact  that  the 
value  of  an  investment  in  concrete  de- 
pends to  no  small  extent  on  the  grade 
of  the  aggregates  used  in  connection 
with  the  cement. 

Edwin  W.  James,  of  the  U.  S.  Bureau 
of  Public  Roads,  pointed  out  to  the 
gathering  that  every  effort  is  made  on 
federal-aid  roads  to  insure  the  use  of 
high  quality  material  by  contractors. 
Within  the  last  few  months,  he  said, 
the  bureau  has  assigned  a  specialist  on 
qualities  of  road  materials  to  each  of 
the  district  offices. 

Against  Priority  Orders 

Much  of  the  discussion  at  the  sessions 
revolved  around  the  Interstate  Com- 
merce Commission's  priority  orders. 
There  was  a  great  round  of  applause 
when  Secretary  Hoover  told  the  con- 
vention that  he  does  not  approve  of 
priority  orders.  He  declared  that  the 
open-top  car  situation  in  the  winter 
months  could  be  relieved  very  materially 
if  the  railroads  would  haul  and  storo 
their  own  fuel  during  the  months  when 
there  are  surpluses  of  open-top  cars. 
There  was  abundant  testimony  from  the 
floor  of  the  abuse  of  the  priority  orders, 
and  actual  records  were  taken  by  many 
sand  and  gravel  companies  to  show  that 
cars  stood  for  weeks  or  months  on  the 
sidings  at  coal   mines. 

E.  H.  Degroot,  of  the  Interstate  Com- 
merce Commission,  talked  of  the  trans- 
portation situation  from  the  commis- 
sion's standpoint.  He  called  attention 
to  the  fact  that  relief  had  been  afforded 
to  the  extent  of  thousands  of  cars  when 
sand  and  gravel  producers  called  their 
specific  energies  to  the  attention  of  the 
commission. 

New  Officers 

Alexander  W.  Dann.  of  the  Keystone 
Sand  &  Supply  Co.  of  Pittsburgh,  was 
reelected  president  of  the  organization. 
E.  Guy  Sutton,  of  Danville,  III.,  was 
elected  vice-president;  John  Prince,  of 
Kansas  City,  was  reelected  trca.surer, 
and  T.  R.  Barrows,  executive  secretary. 
E.  C.  Ross,  of  Parkersburg.  W.  Va., 
U.  L.  Smith,  of  Memphis,  R.  ('.  Fletcher, 
of  Des  Moines,  and  Hugh  Haddow,  Jr., 
of  Millville,  N.  J.,  with  the  foregoing 
officers  will  comprise  the  new  executive 
committee. 

Representative  Casper,  of  the  Inter- 
state and  Foreign  Committee  of  the 
House  of  Representatives,  another  of 
the  speakers,  was  severe  in  his  criticism 
of  the  Railroad  Labor  Board. 
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Foreign  Market  for  Machinery 

(ConcUided  from  p.  i~6\ 
machinery  abroad  and  that  it  is  not 
wise  to  pay  too  much  attention  to  re- 
ports regarding  Europe  where  the  mar- 
kets are  contracting.  It  is  far  better 
to  employ  constructive  sales  efifort  in 
the  markets  that  are  expanding.  The 
following  statement  may  be  useful: 

Canada. — This  has  long  been  our  best 
market  for  industrial  machinery,  and 
this  market  should  show  good  results 
in  1923  as  Canada  is  probably  the  most 
prosperous  country  in  the  world,  and  its 
exchange  problems  have  disappeared. 
Plans  have  been  prepared  for  impor- 
tant water-power  plants,  paper  mills, 
grain  elevators,  highway  construction, 
and  a  large  number  of  other  operations, 
and  it  would  appear  that  these  will 
requii-e  much  American  machinery. 

United  Kingdom. — Exchange  is  now 
at  a  discount  of  less  than  5  per  cent 
and    improving    rapidly.      On   July    31, 


problems,  interrupted  during  the  war, 
and  work  that  is  several  years  behind 
should  now  be  brought  down  to  date.  A 
large  number  of  projects  are  contem- 
plated. New  Zealand  is  in  a  somewhat 
similar  position  and  there  is  a  strong 
desire  to  industrialize  both  countries. 
In  doing  this  they  should  use  a  great 
deal  of  American  machinery. 

South  Africa. — Has  ranked  17, 19, 13, 
12.  A  very  large  amount  of  American 
mining  machinery  is  used  there.  Also, 
there  is  a  growing  demand  for  other 
classes  of  machinery.  This  territory 
gives  promise  of  rapid  development  and 
American  equipment  is  very  popular 
there. 

Spam.— Has  ranked  19,  18,  16,  25. 
The  peseta  was  worth  19.6  cents  July 
30,  1914,  15.52  cents  July  31,  1920  and 
15.36  cents  December  1,  1922.  This 
market  offers  attractive  prospects,  but 
one  gathers  the  impression  that  many 
of   our   manufacturers   should   improve 


COMPARATIVE  VALUE  OF  THE  FOREIGN 

1921 

Country  Dank  Value  Rank 

Mexico 1  $30,784,076  9 

Canada 2  28,474.868  I 

Cuba 5  21.307,814  5 

Japan 4  20,941,408  4 

China 5  18,184,978  7 

Inited  Kingdom  (>  18,019,508  3 

France  ..  7  14,364,119  2 

Britishlndia 8  10,772,891  15 

Braia 9  8,737,477  10 

Argentina 10  8,007,785  II 

Philippine  Islands .  11  5,529,555  8 

Australia V.  5.510,167  16 

Netherlands  E  Indies  .  I'.  5,061,080  17 

Peru  It  3,770,184  20 

Chile  I"'  3,561,510  12 

Dominican  RcpuWii-  -  16  3,252,954  24 

British  S.Africa   ..  17  2.907,183  !9 

Colombia 18  2,729,690  25 

Spain 19  2,505,039  18 

NewZealand  20  2.144.897  25 

Sweden  21  1,957,928  :i 

Belgium 2:  1.836.167  14 

Egwt 2-.  1,733,625  i; 

Netherlands.  24  1,600,471  22 

Venezuela.,  25  1.422,43"  20 

TrinidadandT.ibiisn...  26  1,385,920  *0 

Rumania 27  1,311,562  28 

Honduras 28  1.241.762  31 

Italy 29  1,054,653  6 

Panama 30  982,941  26 

Germany 31  628,893  27 

The  above  returns  include  only  indtistrial  machinery, 

million  dollars'  wnrth  nf  American  machinerj'.  Certain 

equipment  than  Honduras  in  1919,  Egypt  in  1913,  etc. 


MARKETS  FOR  AMERICAN 

MACHINERY 

1919 

1913 

1910 

Value 

Rank 

Value 

Rank 

\-alue 

$9,623,381 

4 

$4,998,262 

2 

J5,038,786 

56,872,104 

1 

32,573,274 

1 

14,129,298 

19,618,436 

6 

4.125,049 

5 

2,404,592 

25,021,786 

8 

3,314,435 

10 

1,741,402 

12,149,039 

28 

260,431 

15 

641,732 

38.522.254 

7 

10,435,835 

3 

4,594,241 

36,856,748 

7 

3,622,486 

7 

1,994,728 

4,822,136 

22 

628,063 

19 

516,438 

6.696,225 

3 

4,835,621 

9 

1,809,389 

6.407,357 

10 

2,428,017 

6 

2,168.565 

10,007,110 

11 

1.489,836 

18 

532,361 

4.604,588 

9 

2,999,321 

8 

1,877,985 

4,546,249 

■>5 

424,314 

27 

84,448 

3,045,582 

19 

755,004 

21 

255,666 

5,652,134 

14 

1,085,599 

14 

703,270 

1,069,168 

18 

884,377 

22 

.754,995 

3,208,622 

13 

1.177,207 

12 

1.177,324 

752,320 

?! 

632,868 

24 

229,598 

4,005,721 

16 

929,450 

25 

228,459 

1,078,195 

23 

508,644 

20 

305,487 

2,210,253 

24 

497,260 

23 

254,652 

5,147,196 

12 

1,340,345 

13 

711,388 

5,173,893 

ii 

69,753 

TO 

46,011 

1,854,492 

17 

925,361 

17 

593,925 

571,365 

26 

388,100 

26 

110,680 

287,777 

30 

109,293 

31 

639,037 

27 

296,303 

30 

23,880 

248,934 

29 

120,529 

28 

63,991 

12,250,311 

15 

931,383 

16 

604,794 

761,668 

2(1 

722,946 

1  1 

1.325,523 

655,300 

5.259,454 

4 

3,177,648 

la   1 92 1,  noothe 

r  country  absorbed  as 

much  as  a 

countries  not  here 

shown  may  have  absorbed  more 

1921,  it  stood  at  375.25,  a  discount  of 
about  22.8  per  cent,  so  that  there  has 
laeen  very  creditable  recovery.  Many 
of  the  factories  in  England  are  in  need 
of  new  labor-saving  machinery,  as  the 
old  equipment  has  not  been  adjusted 
to  the  present  high-labor  costs.  Ma- 
chinery of  the  types  required  must  be 
purchased  in  the  United  States  as  it 
has  not  yet  been  developed  elsewhere. 
Also,  it  is  felt,  in  the  United  Kingdom 
that  1923  is  to  witness  a  boom  in  Brit- 
ish trade.  It  would  not  be  surprising 
if  American  machinery  business  showed 
great  progress  in  England  this  year. 

France. — The  franc  was  valued  at 
20.22  cents  on  July  30,  1914,  7.61  cents 
July    31,    1920   and    7.02    cents    Dec.    1, 

1922.  Although  conditions  are  unset- 
tled many  very  important  engineering 
projects  are  to  be  developed  and  appro- 
priate equipment  will  be  required.  This 
market  may  not  show  much  expansion 
\n  1923. 

Australia. — This  country,  as  a  mar- 
ket, ranked  12,  16,  9,  8  in  1921,  1919, 
1913  and  1910  respectively.  The  ex- 
change rate  is  much  the  same  as  for 
the  TJnited  Kingdom.  Readjustment  has 
now  advanced  to  a  point  where  the  com- 
monwealth   can    take    up    constructive 


their  methods  of  handling  Spanish 
business. 

Egypt.— Has  ranked  23,  13,  31,  29, 
and  exchange  is  no  longer  a  serious 
consideration  there.  One  gathers  the 
impression  that  American  machinery 
has  never  been  properly  represented  in 
the  Nile  Valley  and  that  constructive 
methods  would  be  well  repaid. 

Netherlands.— U&s  ranked  24,  22,  17, 
17.  The  guilder  was  worth  40.75  cents 
July  30,  1914,  34.5  cents  July  31,  1920 
and  39.52  cents  December  1,  1922,  a 
negligible  discount.  Very  closely  asso- 
ciated are  the  markets  of  the  Nether- 
lands East  Indies  that  ranked  13,  17, 
25,  27,  expanding  from  $84,448  in  1910 
to  $5,061,080  in  1921.  This  group  will 
probably  show  a  handsome  expansion 
in  response  to  proper  sales  effort. 


Lack  of  space  this  week  has 
made  necessary  the  omission  of 
the  discussion  on  "Better  Equip- 
ment Maintenance  and  Repair 
Parts  Service,"  u-hich  luis  been 
appearing  in  recent  issues. 

The  diseussimi  will  be  re- 
sumed ne.rt  week  by  comment 
from  the  .Jeffrey  Manufacturing 
Co.,  Columbus,  Ohio,  maker  of 
conveying  and  crushing  ma- 
chinery.— Editor. 


Business  Notes 


To  Exhibit  Equipment  at  Jersey 
Highway  Convention 

A  highway  industries  exhibit  of  mate- 
rials and  equipment  will  be  a  feature 
of  the  third  annual  New  Jersey  State 
Highway  Convention,  to  be  held"  at  the 
Stacy-Trent  Hotel.  Trenton.  Feb.  14-17. 
A  number  of  technical  papers  and  dis- 
cussions  also   are   being  planned. 


i  i 

Fred  H.  Chestnut  has  resigned 
from  the  White  Co.,  where  he  held  the 
position  of  transportation  engineer  for 
the  Pacific  Coast  district  with  head- 
quarters in  San  Francisco,  and  has  be- 
come vice-president  of  the  Anderson- 
Endebrock,  Inc.,  Pacific  Coast  dis- 
tributors of  Trailmobiles. 

William  P.  Waugh,  consulting  engi- 
neer for  the  H.  H.  Robertson  Co.,  Pitts- 
burgh, manufacturer  of  roofing  and 
building  products, 
and  widely  known 
through  his  develop- 
ment of  skylights 
and  the  solution  of 
ventilation  problems 
for  industrial  plants 
and  public  buildings, 
died  at  his  home  at 
Sewickley,  Pa.,  Jan. 
15.  He  was  born  in 
Hedrick,  Iowa,  and 
attended  Iowa  State 
College,  His  early 
work  was  in  the  rail- 
way field,  where  he  was  associated  with 
John  F.  Stevens.  Mr.  Waugh  was  em- 
ployed as  secretary  to  Mr.  Stevens  until 
1888,  when  he  went  to  Los  Angeles  and 
Santa  Barbara,  Calif.,  on  independent 
surveys  for  a  number  of  firms.  Later 
he  was  employed  on  the  construction  of 
the  St.  Louis  "water-works  tunnel  under 
the  Mississippi  River  and  on  construc- 
tion woi-k  for  the  Chicago  drainage 
canal. 

Mr.  Waugh  next  joined  the  James  G. 
Wilson  Manufacturing  Co.,  St.  Louis, 
going  to  New  York  later  as  sales  man- 
ager in  the  New  York  district,  where 
he  remained  for  12  years  and  became 
interested  in  the  need  for  better  sky- 
light construction.  For  two  years  he 
was  connected  with  Irving  F.  Orr.  of 
the  Clason  .Architectural  Metal  Works 
in  Providence,  R.  I.,  in  the  development 
of  what  was  then  known  as  the  Waugh 
type  of  skylight.  While  with  this  com- 
pany he  built  the  skylights  now  in  use 
on  the  Boston  Museum  of  Fine  Arts. 

Mr.  Wapgh  then  joined  the  H.  H. 
Robertson  Co.,  with  which  he  remained 
until  his  death.  During  this  period  hi? 
skylights  were  developed  to  their  pres- 
ent state.  Some  of  his  most  notable 
installations  are  those  on  the  Cadillac, 
Packard  and  Dodge  motor  company 
plants  in  Detroit,  the  Indianapolis 
Union  Station,  and  the  Centennial 
Memorial  Building  at  Springfield,  Illi- 
nois. During  this  period  he  also  devel- 
oped a  douhlc  glazed  skylight  that  is 
widely  used  on  paper  mills  and  in  tex- 
tile plants  where  drippage  must  be  con- 
stantly guarded  against. 
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Equipment  and  Materials 

\  \ 

Rubber-Tired  Transfer  Trailer 

for  Paving  Mixer 

For  quick  transportation  of  paving- 
mixers  and  other  heavy  construction 
equipment  a  four-wheeled  rubber-tired 
trailer  has  been  built  by  the  Foote 
Concrete  Machinery  Co.,  Chicago.  Units 
of  the  type  illustrated  in  the  accom- 
panying photograph  have  been  supplied 
to  the  White  Paving  Co.,  Chicago,  and 
H.  G.  Goelitz  Co.,  municipal  contrac- 
tors. Oak  Park,  111.,  both  of  whom  re- 
port substantial  savings  in  time  in  mov- 
ing from  one  job  to  another  and  reduced 
wear    and    tear    on    equipment.      The 


requirements  of  the  Illinois  State  High- 
way Department  for  a  3-ton  power 
roller  for  subgrade  work.  It  is  claimed 
by  the  manufacturers  to  be  the  first 
three-wheeled  power  roller  weighing 
less  than  7  tons  to  be  placed  upon  the 
market.  The  power  equipment  is  that 
of  the  Fordson  tractor  except  that  the 
high  speed  has  been  blocked  out  as  too 
fast  for  roller  operation.  Two  lower 
speeds  of  \\  and  2S  miles  per  hour  arc 
available. 

The  rear  wheels  have  an  18-in.  and 
the  front  wheel  a  31-in.  face,  resulting 
in  compressions  per  linear  inch  respec- 
tively of  114.4  and  60.7  lb.  The  rolling 
width  is  5  ft.  and  the  lap  between  front 
and  rear  rolls  31  in. 

On  maintenance  work  the  roller 
serves  as  a  tractor.  In  that  case  the 
front  end  is  equipped  with  a  leveling 
blade,   the   weight  of  the  roller  being 


this  ditcher  attachment  is  that  the 
machine  operates  on  solid  ground  and 
does  not  have  to  .straddle  the  trench 
as  does  a  steam  shovel,  thus  doing 
away  with  mats.  It  is  asserted,  also, 
that  there  is  no  loss  of  digging  power 
at  great  depths  as  with  a  steam  shovel 
equipped  with  extra  long  dipper  stick. 
It  is  pointed  out  also  that  the  ditcher 
attachment  may  be  used  successfully  in 
handling  blasted  rock.  In  ordinary 
earth  the  manufacturers  quote  from 
400  to  COO  cu.yd.  as  the  volume  of  ma- 
terial that  the  machine  will  handle  in 
a  10-hour  day. 


American  Concrete  Mixers 
on  South  African  Dam 

American  construction  equipment  is 
speeding  the  completion  of  the  Harte- 
beestpoort  dam  in  South  Africa,  a  pro- 


trailer  is  flrsiLnn^il  to  be  operated  at 
motor  truck  speeds  of  from  12  to  15 
miles  per  hour. 

The  trailer  has  a  capacity  of  13  tons, 
and  an  underslung  frame,  the  top  of 
which  is  only  2  ft.  above  the  ground  so 
that  a  crawler-mounted  paver  can  run 
up  onto  the  platform  on  inclined  run- 
ways under  its  own  power,  the  loading 
operation  taking  only  5  min. 

The  platform  is  of  4-in.  oak,  93  in. 
wide  and  1.56  in.  long  and  is  supported 
by  three  8-in.  I-beams  reinforced  with 
6-in.  channels.  The  wheels  are  equipped 
with  solid  rubber  tires  40x8  in.  on 
the  front  and  40x12  in.,  on  the  rear, 
and  tractive  resistance  is  lowered  by 
the  use  of  Hyatt  roller  bearings.  The 
shipping  weight  of  the  trailer  is  about 
8,000  lb.      

Light  Gasoline  Roller  for  Sub- 
grade  and  Maintenance  Work 

For  rolling  subgrades  of  concrete 
road.s  and  for  maintenance  work  when 
equipped  with  scarifying  and  planing 
blade  attachments,  the  Austin-Western 
Road  Machinery  Co.,  Chicago,  has  in- 
troduced a  3-ton,  three-wheel  motor 
;'oller  designated  as  the  "Pup."  The 
machine  has  been  designed  to  meet  the 


applied    to    t':.'    !i.,:'Ir    Tu    pi'rX^rnt    lis    I'l-l 

ing  over  hummocks.  Folding  wings  arc 
attached  to  each  end  of  the  blade,  in- 
creasing its  width  from   5  to  8  ft. 


Trench  Hoe  Attachment  for 
Locomotive  Crane 

A  new  interchangeable  attachment, 
in  the  form  of  a  "trench  hoe,"  for  its 
crawler-mounted     locomotive    crane    is 


jecl.  incluiiiut;  eanais,  "ii  wlneii  a  laiMii 
force  of  3,000  is  at  work.  Concrete  i;; 
mixed  in  a  central  plant  where  two 
28-S  mixers  made  by  the  T.  L.  Smith 
Co.,  Milwaukee,  are  used. 

Two  methods  arc  employed  for  the 
delivery  of  concrete  to  the  job.  In  the 
first  the  mix,  after  being  dumped  into 


announced  liy  the  Northwest  Engineer- 
ing Co.,  Chicago.  The  device,  exhibited 
for  the  first  time  at  the  Good  Roads 
.Show  in  Chicago  last  month,  con.sists  of 
a  boom,  dipper  arm,  and  a  dipper  which 
digs  toward  the  machine  instead  of 
away  from  it  as  is  the  case  with  a 
steam  shovel  dipper.  The  attachmi'nt 
is  designed  e.Mpecially  for  trench  ex- 
cavation and  will  dig  to  depths  of  14 
or  20  fl.,  depending  on  the  length  of 
the  dipper  stick.  Kippers  are  fur- 
nished in  four  widths.  27,  3.5,  40,  and 
48  in. 

Amoni;   the   ndvantages  claimed  for 


1-yd.  steel  truiks,  is  trammed  to  a  point 
of"  delivery  into  an  inclined  wooden 
chute.  In  the  other  the  concrete  is  han- 
dled by  a  cahleway  rigged  to  carry  two 
truck  bodies  at  a  time.  In  addition  (o 
the  concrete  plant  just  mentioned,  there 
is  a  third  American  machine,  a  lO-.S 
Smith  mixer,  for  misrell.-ineous  work. 

ErtKtoii  Car  <€'  Cniii>truclit>}\  Cn., 
Easton,  Pa.,  has  issued  an  illustrated 
folder  descrihing  its  roll-over  bodies  for 
Ford  and  other  trucks  on  road  construc- 
tion. One  of  the  bodies  is  equipped  with 
watertight  cement  compartment. 


282 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  6 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND   VOLUME 


8i 


id 


Production  and  Materials  Stocks  in  Nine  Cities 

steel  and  Lumber  Output  Increasing — Cement  and  Brick  Slower 
— Mill  Deliveries  Held  Up  by  Rail  Embargoes 


Steel — Mill  operations  continue  to  in- 
crease, with  further  expansion  ex- 
pected during  current  quarter.  Opera- 
tions at  about  80  to  85  per  cent  of 
capacity.  Orders  now  on  books  would 
accommodate  full  capacity  output  but 


lumber  and  cut  nails.  Large  stocks  of 
road  oils,  asphalt,  common  brick,  struc- 
tural steel,  galvanized  sheets  and  manila 
rope.  Plenty  of  sewer  pipe  and  fair 
quantities  of  lime,  black  and  blue  an- 
nealed   steel    sheets,    available.     Stocks 


Detroit — Enough  sewer  pipe  in  yards 
to  satisfy  immediate  demands.  Suffi 
cient  cement  stocks,  in  nearby  mills; 
increased  slightly.  Prompt  lime  deliv- 
eries from  Michigan  and  Ohio  kilns. 
Enough  brick  in  local  yards.  Large  de- 
liveries of  hollow  tile  take  several  days; 
enough  on  hand  in  city  to  meet  de- 
mands. Lumber  stocks  somewhat  de- 
creased, only  moderate  quantities  in 
yards.  Small  supply  of  asphalt  in 
storage    but    deliveries    prompt.     Sand 


CONDITIONS  OF  MATERL&LS  STOCKS  IN  IMPORT.A.NT  CENTERS 

1  approximate  figures,  example:]  (Lumber,  Minneapolis,  1 00, 000, 000  ft  J:     time  required  for  deliverj'  of  carload  lots  t 

0  city  job,  example:     (hollow  tile. 

Atlanta,  4  (oi  6  days) 

and  stoclis  on  hand  m  general  terms,  example 

(sewer  pipe,  PhUadelphia,  shortage.) 

San  Francisco 

Denver 

Minneapolis 

Detroit 

New  Orleans 

Atlanta 

New  York 

Philadelphia 

Boston 

Sewer  pipe 

.     Plenty 

Del.  24 
hr.,  local 
plant 

Sufficient 

Satisfying 
immediate 
demands 

Fairly 

well 

suppUed 

Del.  take 
6®  8  days 

Mm  del. 

slow 

Shortage 

Plenty 

.     Small 

Normal 

Large 

quantities 

Nearby 
mill  stocks 

Sufficient 

20  ears 

Enough 
for  present 

But  slightly 
recovered  frc 

Well  supnlied 

m 

sufficient 

requirement 

recent 
depletion 

Lime 

.     Fwr 

supply 

Plenty 

Ample 

Prompt  del. 
from  Mich, 
and  Ohio 
kilns. 

Enough 

25(3;  30cars 

No  shortage 

.^bout 
30  cars 

Sufficient 

..    Large 

3,000,000 

Available 

Enough 

Large 

Plenty 

Hudson  River 

Demand 

Enough 

at  short 

in  local 

supplies 

del.  blocked 

greater 

on  hand 

notice 

yards 

by  ice 

than 
supply 

Hollow  tile 

.     Fair 

Stocks 

Sufficient 

Large  del. 

About 

Del.  take 

Nearby 

Stocks 

Ample 

supply 

in  normal 
condition 

take  several 
days 

enough 

4(g  6day.s 

plants: 
deUveries 

low 

rescr\es 

Normal  level 

100,000,000ft. 

Moderate; 

Normal;  car 

Plenty  pine 

Del.  take 

Sufficient 

Plenty  pine  and 

maintained 

somewhat 
decreased 

serMce 
improved  ; 

' 

6  (a  8  weeks 
from  mill 

for  actual 

requirement 

only. 

spruce 

Aephalt 

.     Extensive 

About 

Enough 

Small 

No  market 

Plenty 

Heavy 

Well  stocked 

No  shortage 

lOcars 

supply  in 

reserves 

supply  center 

reserves 

storage 

.     Plenty  bars 

Warehouse 

Meeting 

No  shortage 

Sufficient 

Scars, 

Slow  mill 

Harder  to  get 

Mill    del.    slow 

and  shapes; 
low  on  rivets 

stocks 
sufficient 

all  demands 

for  present 

approxima 

ly 

e-      shipments 

quick  del.  on 
shapes 

for  labor  shortage  and  transportation 
difficulties.  Annual  ingot  production 
rate  of  42,000,000  to  45,000,000  tons  ex- 
pected to  be  reached  before  end  of  next 
month. 

Lumber — Weekly  gains  in  production, 
shipments  and  orders  may  be  noted  in 
the  following  comparisons: 

No.  of  Ft .     No.  of  Ft .  No.  of  Ft. 
Week  Ending        Cut            Shipped         Ordered 

Dec.    30,    1922  120,551.907  180,695,550  173.411,023 

.Ian.       6,     1923   162.219.452  200,245,297  181.805,237 

Jan.     13,     1923   187.673,033  246,606,718  291,377.943 

Jan.    20,     1923  202,843,438  251,908,414  328,159,215 

The  National  Lumber  Trade  Barom- 
eter, Feb.  2,  shows  production  at  10 
per  cent  below;  shipments  8  per  cent 
and  orders  about  26  per  cent  above, 
normal.  One  month  ago  the  output  was 
50  per  cent;  shipments  23  per  cent  and 
orders  24  per  cent  below  normal.  A 
year  ago  production  stood  at  15  per 
cent;  shipments  30  per  cent  and  orders 
22  per  cent  below  normal. 

Cement — Production  and  shipments 
of  finished  portland  cement  at  mills, 
have  shown  seasonal  declines  since  Oc- 
tober, 1922.  Beginning  at  the  same 
time,  reserve  stocks  of  cement  at  fac- 
tories began  to  increase,  until  the  quan- 
tity on  hand  at  present  about  equals  the 
rate  of  output,  namely  9,000,000  bbl. 
'  San  Francisco — Ample  supplies  of 
railway  materials,  metal  lath,  reinforc- 
ing  bars,    triangle   mesh,   hollow   tile. 


low,  however,  on  structural  rivets, 
cement  and  wire  nails. 

Denver — About  3.000,000  brick  avail- 
able. Stocks  of  other  materials,  par- 
ticularly lumber,  being  maintained  at 
normal  levels. 

Minneapolis — Dealers  stocks  of  brick. 


0      Q)      OS.O       ^-^3a)T>oa> 

19E? 
FLUCTUATIONS    IX    FINISHED 
PORTLAND    CEMENT 

tile,  cement  and  lime,  well  kept  up;  ma- 
terials available  at  short  notice.  Lum- 
ber stocks  normal  for  season  and  ade- 
quate to  demand  which  is  necessarily 
low  at  this  time  of  the  year.  Estimated 
100,000,000  ft.  in  T<vin  City  yards,  in- 
cluding wholesale  reserves. 


and  gravel  shipments  in  carload  lots 
hampered  by  breezing  weather. 

New  Orleans — Lumber  stocks  normal. 
Mills  not  yet  caught  up  with  orders 
previously  received,  which  they  had 
been  unalsle  to  fill,  owing  to  car  short- 
age. Freight  service  definitely  im- 
proved. 

Atlanta — Plenty  of  common  brick, 
pine  lumber  and  asphalt.  Deliveries 
take  from  four  to  six  days  on  hollow 
tile  and  from  six  to  eight,  on  sewer 
pipe.  About  five  carloads  of  structural 
steel  on  sidings;  twenty-five  to  thirty, 
of  lime  and  tvi-enty  cars  of  cement. 

New  York — Rail  embargoes  seriously 
affecting  shipments  of  building  ma- 
terials. Dealers'  stocks  sufficient  under 
present  seasorral  conditions,  but  the 
usual  increase  in  demand  for  freight 
cars  in  the.  early  spring  will  undoubtedly 
cause  delayed  mill  deliveries  and  there- 
by impoverish  dealers'  reserves.  Hud- 
son River  brick  shipments  blocked  by 
ice.  Threatened  shortage  of  expanded 
wetal  lath. 

Philadelphia — Shortage  of  sewerpipe. 
Brick  supply  consumed  as  fast  as  pro- 
duced. Sand,  gravel  and  crushed  stone 
movements  not  impeded  by  weather 
conditions.  Lumber  yards  short  on 
nearly  all  sizes;  buying  for  actual  re- 
quirements only  and  not  for  reserve. 

Boston — All  materials  plentiful  ex- 
cept fir  and  hemlock  lumber. 
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Figures  on  Which  to  Base  a 
Construction  Forecast 

Can  you  give  me  any  figures  on 
chich  to  base  a  forecast  of  the  volume 
itf  construction  that  may  be  expected  in 
the  early  part  of  1923? — SUBSCRIBER. 

First  of  all,  past  performances  must 
be  studied.  Of  these  the  E.  N.-R.  Con- 
.struction  Volume  Index  Number  de- 
serves particular  consideration,  as  it 
shows  the  rate  at  which  contracts  were 
awarded  in  the  months  of  the  last  three 
years  compared  with  the  1913  rate  of 
100.  It  will  be  seen  from  the  following 
table  that  the  number  has  been  well 
above  100  since  March,  1921: 

E.  X.  R.  CONSTRUCTION'  VOT.fME  INDEX 

NUMBKR 

1913  and    1920-23 

(1913  =   100) 

1923     !922  1921  1920 

lamiary 126         91  A\  146* 

February 100  43  il4 

March 202*  88*  107 

April 150  86  142* 

May 179  90  107 

lune 187*  117*  74 

luly 118  90  85* 

August 154*  94  65 

Soptember 129  114*  85* 

October 127  109  73 

.Vovcniber 122*  101  51 

December Ill  118*  58* 

*  Taken  from  five  issues  of  Ftifjineering  K€Vf>Rec<yrfi 
during  month. 

Of  course,  these  are  figures  of  con- 
tracts actually  awarded,  and  the  builder 
is  interested  in  indications  of  the  vol- 
ume of  proposed  work  not  yet  out  for 
e.stimate.  But  it  will  be  observed  that 
the  volume  index  was  above  100  for 
every  month  in  1922,  except  the  first 
two.  This  means  that  the  volume  of 
new  work  developing  must  also  have 
lieen  greater  than  "normal." 

The  table  which  follows  presents  fig- 
ures on  large  general  projects  of  all 
kinds  arising  in  each  of  the  last  four 
years,  as  reported  by  Construction 
News.  It  gives  the  number  of  jobs 
proposed,  the  number  on  which  bids 
were  invited  and  the  number  of  con- 
tracts awarded.  Of  course,  many  of 
these  were  the  same  job  at  successive 
stages: 

Ciinfraci>  Bids  Proposed 

.VwanJcd  Desired  Work 

'22                                    8.140  7.II8  11,280 

'-'                                        7,047  6,831  11.699 

'•i<>                                   9,249  6,028  11,709 

'I''                                       6.993  4.789  13,861 

The  above  figures  do  not  include  re- 
-idential  building  or  r.mall  construction. 

Following  are  ."ome  figure.s  on  value 
'if  building  permits  furnished  by  R.  G. 
iJun  &  Co.: 

1922  1921 

•*Vnrk  ...             $603,742,425  J444.7«2,820 

-,'""                                  55.616,604  23,610,841 
it.ilnilelphio                    125,414,480 

niicdStot««            2,514,435,467  (52',  under  1922) 

Number  of  large  building  projects 
lompared  with  the  total  number  of 
'  large  projects,  reported  in  Construction 
Mews,  are  shown  for  both  the  "Rast- 
'^rn  District"  and  the  whole  of  the 
'  nited  States  and  Canada.  The  East- 
■  n  District  comprise.^  the  whole  of 
.New  York  State,  northern  New  Jer.sey 
ROUth  to  Princeton  .Junction,  and  Con- 
necticut north  to  Stamford: 

"22  IT.  H.  nnd  Cnnndn     Rutem  ninlriri 

Totnlprojert.  2»,J70  3,435 

Buil'liiiEn       nnd 

!ndijfllrial«..  11.425  1,659 

Of  these  28  per  cent  are   contracts 
I   awarded;  about  25  per  rent  bid,H  desired; 
7  per  cent  bids  received;   30  per  cent 
I  proposed. 


Bids  Wanted  on  Large  Jobs 
of  a  Single  Week 

In  last  week's  issue  bids  were  asked 
on  forty-three  building  projects  aver- 
aging $367,000,  a  total  of  $15,775,000. 
The  engineer's  estimate  on  every  one 
of  these  buildings  amounted  to  $150,- 
000  or  over. 

In  addition,  bids  were  asked  on  a 
dozen  industrial  projects  aggregating 
$2,000,000. 

Total  number  of  large  jobs  of  all 
kinds,  now  out  for  bids,  is  as  follows: 

Number       Bids  Wanted 

Water-works 32  Feb.  10  @  Mar.     7 

Sewers  12  Feb.  12(a)  Mar.   12 

Waste  disposal 4  Feb.  13  #  Mar.     1 

Bridges    14  Feb.  13(3!  Sept.     1 

JJams 3  Feb.  20  @  Feb.    28 

Excavation  and  Dredg- 
ing   5  Feb.  13  (ff  Mar      1 

streets  and  roads 44  Feb.  12  (R  Apr     23 

Industrial  work 4  Feb.  13  (n  Feb.    24 

Buildinirs 57  Feb.  12  fo  .4.pr.      1 

Federal  Gov't.  Work 23  Feb.  12  H  May    10 

Miscellaneous 21  Feb.  12  C*  Feb.   26 

Total 155     Feb.    10(3    .'Sen      I 

In  the  "Miscellaneous"  columns,  alone, 
of  the  Feb.  1  issue,  bids  were  invited  on 
thirty-two  jobs.  The  various  wants 
amounted  to  $25,000  worth  of  tools,  20,- 
000  bags  of  cement,  50,000  granite 
blocks,  600  tons  asphaltic  cement, 
2,500,000  gal.  of  road  oil,  35,000  ft.  of 
pipe  and  culverts,  613,000  ft  of  lumber, 
and  570,000  lb.  of  reinforcing  steel. 
These  items  will  amount  to  more  than  a 
quarter  of  million. 


Some  Unit  Bids  of  the  Week 

Kansas — 2-in.  galvanized  pipe,  43c. 
per  ft.;  4-in.  c.i.  pipe,  95c.;  6-in.  c.i., 
$1.30. 

North  Carolina — Paving  5,000  sq.yd. 
with  sheet  asphalt,  $2.78  per  sq.yd.; 
with  bitulithic,  $2.48. 

Florida — 5,405  lin.ft.  concrete  gutter, 
60c.  per  lin.ft.;  60,000  sq.ft.  concrete 
sidewalks,  19!Jc. 

IVIichigan — 76,612  sq.vd.  gravel  sur- 
face, 80c. 

New  Jersey — 40,000  gal.  tar  patching 
material,  19c. 

Missouri — 6,000  tons  roofing  gravel, 
$1.65@$1.80. 

Important  Foreign  Construction 
Projects  Reported 

Progress  on  a  number  of  important 
public  works  in  foreign  countries  has 
been  reported  to  the  United  Staftes 
Department  of  Commerce  during  the 
week  of  Feb.  3,  as  follows: 

China. — Approximate  cost  estimates 
have  been  prepared  and  suggestions 
made  for  financing  the  international 
bridge  at  Tientsin.  Nothing  definite 
has  yet  been  decided  upon  except  the 
site.  Either  a  bascule  or  rolling  lift 
t>Tie  is  favored.  Consul  General  Stuart 
J.  Fuller,  Tientsin,  China,  reports. 

Aii-ilralia, — Announcement  has  been 
made  by  the  Premier  of  New  South 
Wale.s,  according  to  a  report  from  Con- 
sul R.  Wormuth,  that  the  policy  of  the 
previous  governments  in  granting  a 
preference  to  local  manufacturers  of  10 
per  cent  on  tenders  for  public  work  will 
be  recognized  and  followed  by  him  on 
materials  and  contracts  for  the  North 
Shore   Bridge  acros.")  Sydney  Harbor. 

The  Melbourne  City  Council  ha.s  pur- 
chased an  a.sphalt  mixing  plant  from 
the  Geiger  Co.  of  Californin.  H.  S.  A.. 
at  a  cost  of  9,500  pounds  sterling.  This 
is  for  road  purposes  and  to  overcome 
the  dust  problem  in  the  city. 


Colombia. — Consul  S.  H.  Piles,  Bogota, 
reports  that  authorization  has  been 
given  the  government  by  a  law  passed 
Decemher  14,  1922,  to  contract  loans  up 
to  $100,000,000  for  the  construction  of 
railways,  port  works,  and  for  waterway 
improvement.  Loans  under  this  law 
must  have  the  sanction  of  the  National 
Loan  Board  which  has  supervision  also 
of  the  expenditure  of  the  money. 

Rumariia. — Construction  is  to  begin 
this  spring  of  a  railroad  70  kilometers 
in  length  connecting  the  towns  of  Ilva- 
Mare  and  Vatra  Dornei.  Other  rail- 
road extensions  and  certain  gage- 
widening  work  are  also  planned  for 
1923,  according  to  a  report  from  Consul 
Ely  E.  Palmer,  Bucharest. 

Finkmd.  —  Petitions  proposing  the 
construction  of  new  railroads  have  been 
considered  by  the  Finnish  Committee  on 
Communications.  During  the  next  five 
years  100,000,000  Finnish  marks  (pres- 
ent value  about  2.5c.)  will  be  included 
in  the  annual  budget,  this  sum  having 
already  been  appropriated  for  1923, 
says  Consul  Leslie  A.  Davis,  Helsing- 
fors. 

Siani,  —  Recommendations  for  the 
erection  of  a  garbage  incinerator  and  a 
series  of  crematories  have  been  made  to 
the  government  of  Siam  by  the  official 
health  adviser.  Plants  of  the  most 
modern  types  are  being  considered. 
Trade  Commissioner  John  A.  Fowler 
reports. 

Brazil— The  C.  A.  D.  Bayley  Co.  of 
.\tlanta,  Ga.,  have  concluded  contracts 
in  connection  with  a  loan  of  $2,000,000 
to  the  State  of  Cerea,  Brazil,  covei'ing 
water  and  sewerage  systems  for  Forta- 
leza,  its  capital. 

Canada. — The  Canadian  National  Ry. 
has  awarded  to  Foley,  Welch  &  Hervey 
a  contract  for  the  construction  of  the 
"Longlac  cut-oflF,"  a  29-mile  link  from 
Longlac  on  the  main  line  between 
Toronto  and  Winnipeg  to  Nakina.  The 
construction  of  this  line  will  reduce  the 
distance  between  Toronto  and  Winnipeg 
by  103  miles  and  save  several  hours 
running  time. 


Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  69  to  81,  are  the  following 
projects: 

Office  building,  Chicago,  111.,  to  Star- 
rett  Bros.,  $8,000,000. 

Bank  and  office,  Philadelphia,  Pa.,  to 
Thompson-Starrett  Co.,  New  York  City, 
$3,000,000. 

High  school,  New  York,  N.  Y.,  to 
J.  S.  Brady  &  Co.,  $2,311,380. 

Hotel,  Cleveland,  0.,  to  CroweM  and 
Little  Construction  Co.,  $2,000,000. 

Railroad.  Kentucky,  for  Illinois  Cen- 
tral R.R.,  from  Central  City  to  Dawson 
Springs,  to  A.  Guthrie  &  Co.,  St.  Paul, 
Minn.,  $1,.''>00,000. 

College,  Mountain  View,  Calif.,  to 
J.  L.  McLaughlin,  San  Francisco, 
$1,260,000. 

Capitol  annex  and  memorial,  Nash- 
ville, Tenn.,  to  A.  J.  Krebs  &  Co., 
Atlanta,  Ga.,  $1,240,000. 


Heavy  Locomotive  Orders 
Placed  by  Railroad.s 

Aside  from  gains  made  in  locomotive 
repairs  during  December,  eleven  rail- 
roads placed  orders  with  the  American 
I.ocomotive  C".  for  133  engines  of 
various  types.  During  the  last  week  of 
1922.  new  business  placed  with  the  Lo- 
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comotive    Company    amounted    to    $6,- 
600,000. 

Shipments  of  locomotives  in  Decem- 
ber, as  compiled  by  the  Department  of 
Commerce  from  reports  of  principal 
manufacturers,  were  the  largest  s.ince 
January,  1921,  and  amounted  to  210,  as 
against  89  in  December,  1921.  Total 
shipments  for  the  year  1922  reached 
1,274,  of  which  218  were  for  export; 
representing  a  drop  of  nearly  6  per 
cent  from  the  preceding  year.  Unfilled 
orders  on  Dec.  21,  amounted  to  1,592 
locomotives,  a  slight  decline  from  the 
previous  month. 


Business  Failures  Decrease 

All  sections  of  the  United  States 
showed  decreases  in  the  number  of  fail- 
ures reported  to  R.  G.  Dun  &  Co.  for 
the  week  ending  Feb.  3,  and  the  total 
is  437,  as  against  511  during  the  pre- 
ceding week  and  629  a  year  ago. 

The  number  of  defaults  with  liabilities 
of  more  than  $5,030  in  each  instance  is 
lower,  being  255  as  compared  with  298 
in  the  previous  week,  but  both  numbers 
represent  the  same  proportion  of  their 
respective  totals,  being  58.3  per  cent. 
In  the  corresponding  week  of  last  year. 


similar  insolvencies  aggregated  391,  or 
62.1  per  cent  of  the  total. 

Canadian  failures  number  84,  while 
for  the  week  preceding  they  were  82 
and  a  year  ago  52.  Defaults  involving 
more  than  $5,000  in  each  case  are  36 
in  number,  as  against  41  in  the  pre- 
vious week  and  23  in  the  corresponding 
period  last  year. 


Next  week  —  resume  of  recent 
public  bond  sales,  showing  rate, 
yield,  price  and  by  whom  handled. 


Weekly  Construction  Market 

THIS      limited     price     list     is      publislied  Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all    constructlori 

weekly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     for    the     Important    cities, 

rent    prices    on    the    principal    construction  can   be   had   by   noting   actual    biddings   as  The    last    complete    list    will    be    found    In 

materials     and    of    noting    important    price  reported  in  our  Construction  News  section,  the    issue    of    February    1 ;     the    next,    on 

changes   on    the   less   impi/rtant    materials.  The    first    issue   of    each    month    carries  March   1. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco     Seattle    Monueal 

Structural  shapes,  100  lb -l-?3.29  83.9.';       ?4.40  +$3 .OS  -l-$3.30  +S3.95  23.25     -1-S53.80  J3.S0 

Structural  rivets,  100  lb 3.85  4.60        S.25  3.75  4.00  -|-4.9S  4.75           4.25  6.00 

Reinforcing  bars,  I  in.  up,  100 lb +3.\9  3.85         3.15  +2.95  4-3.20  3.62J  3.30       -1-3.80  3.25 

Steel  pipe,   black,  2*   to  6  in.  lap, 

discount +51%  53%          45%  59*%  +55-5%  +38%  39.2@51.8%    45%  22.50 

Cast-iron  pipe,  6 in.  and  over, ton +57.30  +57.80  +57.00  52.20  +56.20  +65.60  +56.00     +56.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60@2.70  +2.75  2.25  2.05  2.29  2.85  2.71  2.90  2.15 

Gravel,  2  in.,  cu.yd 2.00  1.75  2.25  2.25  1.75  1.90  2.15  1.00  1.50 

Sand.cu.yd     1-00  —1.24  1.87J  2.25  1.00  1.00  1.50  1.00  1.25 

Crushed  stone,  J  in.,  cu.yd 1.75  2.00  +2.00  2.2S  2.2S  3.50  2.15  3. CO  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft  +61.00       —35.00      50.00     +56.50  42.75       +54.00      —36.00     +29.00      90.00 

Lime,  6nishing,  hydrated,  ton 16.S0@17.10     23.00      22.50         IS. 00  25.50  24.00  22.00        24.00       21.00 

Lime  common,  lump,  per  bbl +3.00@3,25       1.85         2.50  1.40  1.40  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000...  23.50  +11.00       11.00         11.00      — 17@19  12.00  15.50         13.00       16.00 

Hollow     building     tile,     4x12x12, 

S    perblock Not  used  .0859       .115  .0836  .065  ....  .11    —.105 

Hollow    partition    tile     4x12x12, 

perblock 1230  .0859        .115  .0674  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal +.96  1.03  1.07      +1.02  1.04  +1.13  1.04  .86        1.02 

Common  Labor: 

Common  labor,  union,  hour 60  .35      .30®. 50       .        .S0@.55  .56^      .S0@.60     

Common  labor,  non-union,  hour 45@.60  .30     .30®. SO         .72|       .35®. 50       .35@.50  .50  ....—. 2S@.30 

Explanation  of  Prices — Prices  are  to  con-  ment   on   cars.      Gravel   and   crushed  stone  minnl.     Common  lump  lim.e  per  180-lb.  net. 

tractors  in  carload   lots  unless  other  quan-  quoted    at    pit.      We    quote   on    brown    lime  Lumber  prices  are   to   dealers   in   j^rds  al 

ties   are    specified.     Increases    or    decreases  per   180-lb.   net;     white   is   $1.55   for,  Kelly  San  Francisco,  for  No.  1  fir  common. 

from   previous   quotations  are   indicated  by  Island  and  $1.45  for  Sheboygan.     Common         Seattle  quotes  on  Douelas  fir   (delivered) 

+    or    -    signs.     For    steel    pipe,    the    pre-  labor  not  organized.                                         .  instead   of   P^ne       Lump   flnisWnglimr^^ 

vailing    discount    from    list    price    is    given :  Denver    quotes    on    fir    instead    of    pme.  fso-,b    net       HollowTuUding  ti?e  deUvered 

45-5%   means  a  discount  of   45   and   5   per  Cement    "on   tracks";    gravel    and    sand    at  HyVrated  iime   in^aner  sSfks  ^ 

cent.     Charge  is  15c.  per  100  lb.  for  cutting  pit;  stone  on  cars;   lime,   brick,  hollow  tile  fl.^°^f^?  biJSkeS 

reinforced   steel   into   2-ft    lengths   or   over,  and  lumber  on  job.     Tile  price  is  at  ware-  =•"*"='  "■•  >ju'"^<:io. 

New  York  quotations  delivered,  except  house.  Linseed  oil,  delivered,  in  wooden  Montreal  quotes  on  Douglas  fir  instead  of 
sand  "ravel  and  crushed  stone,  alongside  bbl.  Common  lump  lime  per  180-lb.  net.  pme.  Sand,  stone,  gravel  and  lump  lime 
dock'-  common  lump  lime,  in  280-lb.  bbl.  Atlanta  quotes  sand,  stone  and  gravel  per  ton.  Cement,  lime  .nnd  tile  are  de- 
net  and  hydrated  lime  f.o.b.  cars ;  tile  "on  per  ton  instead  of  cu.yd.  Common  lump  livered ;  sand,  gravel  and  stone  on  sid- 
trucks"  •  linseed  oil  and  cast-iron  pipe  f.o.b.  lime  per  180-lb.  net.  ing;  brick  f.o.b.  plant;  steel  and  pipe  at 
Cement 'and  concrete  laborers'  rate,  Sljc. ;  Dallas  quotes  lime  per  180-lb.  bbl.  Steel,  warehouse.  Hollow  tile  per  ft.  Cement 
pick  and  shovel  men.  60c.  per  hr.  cement,    cast-iron    pipe    and    crushed    stone  price   is  in   Canadian   funds    (the  Canadian 

Chicago    quotes    hydrated    lime    in    50-lb.  f.o.b.    cars,    other   materials   delivered.  dollar  stands  at  H8.82).     Bag  charge  is  80e. 

bags-    common   lump   lime   per    180-lb.    net.  San    Francisco    quotes    on    Heath   tile.    5J  per    bbl.       Discount     of    lUc.    per    bbl.    for 

Lumber  delivered  on  job.  x    8    x    llj.      Prices    are    all    f.o.b.    ware-  payment     within     20     days    from    date    of 

Minneupolis  quotes  on  fir  instead  of  pine,  liouses  except  C.  I.  pipe,  which  is  mill  price  shipment.     Steel  pipe  per  100  ft.  net;  2J-in.. 

Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to   railway    depot   at   any   ter-  $22.50 ;   6-in.,  $108. 


Discounts  on  wrought  steel  pipe  re- 
duced two  points  OP  Pittsburgh  basing 
card  of  Feb.  3,  1923;  change  reflected 
in  warehouse  quotations  in  New  York, 
Minneapolis,  Denver  and  other  impor- 
tant centers.  Steel  structurals  up  15c. 
in  New  York  and  Minneapolis  and  10c. 
per  100  lb.  in  Denver  and  Seattle  ware- 
houses, following  stiffer  prices  at  mill. 
All  new  business  on  steel  structurals  ^t 
$2.10  per  100  lb.  f.o.b.  mill,  or  higher. 
Large  tonnage  orders  on  books  of  lead- 
ing producers  sufficient  to  keep  mills 
busy  for  next  three  or  four  months. 
Semi-finished  steel  also  tending  higher. 


Changes  Since  Last  Week 

Cast-iron  pipe  advanced  $1  in  Minne- 
apolis, Dallas,  Denver  and  Chicago;  and 
$2  per  ton  in  New  York,  San  Francisco 
and  Seattle,  during  last  two  weeks.  The 
market  for  this  material  is  strong  and 
very  active,  and  in  view  of  advancing 
pig-iron  prices,  further  rises  are  ex- 
pected. 

Lumber  prices  are  displaying  unr 
usual  firmness,  with  price  advances  in 
several  impoi'tant  cities.  During  the 
last  two  weeks,  pine  timbers  have  gone 
up  $2  in  New  York  a.nd  $4.50  per  M.  ft. 
in  Chicago;  Douglas  fir  rose  $2.50  in 
Denver  and  $4  per  M.  ft.  in  Seattle. 


Common,  brick  reported  $1  per  M. 
higher  in  Atlanta,  with  slight  decline  in 
Minneapolis.  New  York  price  firm  at 
$20  per  M.,  alongside  dock.  Although 
no  new  brick  are  being  received  from 
the  Hudson  River  district,  because  of 
ice,  there  are  about  eighteen  bargeloads 
of  covered  brick   in  winter  storage. 

The  linseed  oil  market,  keeping  pace 
with  white  and  red  lead,  is  advancing 
generally.  New  York  quotes  rise  of  3c. 
per  gal.j  effective  Feb.  3.  Chicago  re- 
ports advance  of  4c.  and  Denver  3c. 
per  gal.  during  week.  White  and  red 
lead  rose  ^c.  per  lb.  in  month. 
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No  Isthmian  Canal  Now 

IF  any  engineer  is  counting  on  getting  a  job  helping  to 
build  the  new  Isthmian  canal  that  Washington  is  dis- 
cussing in  cabinet  and  press  he  had  better  find  a  fairly 
long  stop-gap  engagement  to  take  care  of  the  next  dozen 
or  so  j-ears.  Statesmen  have  to  look  a  long  ways  ahead, 
much  longer  than  engineers.  And  the  current  canal 
agitation  lies  more  in  the  field  of  diplomacy  and  state- 
craft than  in  that  of  engineering.  The  Panama  Canal, 
as  was  pointed  out  in  these  columns  some  months  ago, 
is  good  for  another  thirty  years  provided  certain  pre- 
cautions are  taken  to  insure  an  additional  water  supply 
and  even  then  its  capacity  can  be  increased  by  parallel 
locks  at  a  tenth  of  the  cost  of  a  new  route.  With  the 
half  dozen  national  projects  crying  for  execution  with 
federal  funds,  projects  which  will  both  create  wealth  and 
protect  life  and  property,  this  is  no  time  to  contemplate 
the  billion  dollars  that  a  new  Isthmian  canal  might 
well  cost. 

Activated-Sludge  Tendencies 

ACTIVATION  by  paddies  or  some  other  mechanical 
l\  device  rather  than  by  compressed-air  diffusion  will 
doubtless  be  given  more  attention  in  American  acti- 
vated-sludge projects  hereafter  than  it  has  in  the  past. 
This  conclusion  rests  on  the  observations  and  opinions 
recorded  in  Mr.  Fuller's  concluding  impressions  of  sew- 
age-works in  England,  concerned  wholly  with  activated- 
sludge  plants  and  studies  in  that  country  and  on  the 
strong  expressions  in  favor  of  mechanical  agitation  con- 
tained in  the  second  of  two  articles  on  the  activated- 
sludge  process  by  C.  Lee  Peck  soon  to  appear  in  this 
journal.  That  England  is  much  further  in  the  lead  of 
America  as  regards  practical  work  in  activation  by 
mechanical  means  than  in  pre-treatment  of  sewage  be- 
fore activation  may  be  inferred  from  Mr.  Fuller's  re- 
marks on  this  subject.  The  growing  use  of  pre-treat- 
ment in  both  countries  is  a  new  illustration  of  the  seem- 
ingly inevitable  division  of  labor  in  sewage  treatment 
wherever  effluent  of  high  character  is  the  aim.  In  the 
matter  of  sludge  dewatering  at  activated-.'^ludge  plants 
it  would  appear  from  Mr.  Fuller's  impressions  that  far 
leas  has  been  done,  or  for  that  matter  even  attempted, 
|in  the  United  States  than  in  England.  On  dewatering 
land  .sludge  utilization  the   forthcoming  article  by  Mr. 

Peck  will  afford  information  and  stimulus. 

I 

'Public  Economy 

THERE  is  satisfaction  in  reading  a  story  of  how  a 
bridge  more  than  600  ft.  long  was  replaced  after 
its  washout  Viv  a  temporary  wooden  bridge  at  a  cost  of 
$16,000,  which  expenditure  will  serve  for  ten  or  fifteen 
vears;  the  operation  is  described  on  p.  ^>02  of  this  issue. 
In  another  part  of  the  country  last  summer  a  similar 

iiiete  of  temporary  bridging  consumed  the  rather  .start- 
ing sum  of  about  $.300,000.  Though  there  were  compli- 
ating  items,  such  as  a  draw  span,  and  different  propor- 
ions  and  load  capacities,  that  affect  the  comparison,  it  is 


nevertheless  true  that  a  taxpayer — a  "common  citizen" 
— will  find  it  hard  to  understand.  One  good  I'eason  for 
the  low  cost  of  the  South  Dakota  bridge  may  be  found 
in  the  fact  that  money  was  scarce:  if  anything  at  all 
was  to  be  built,  it  had  to  be  built  as  cheaply  as  possible. 
Money  can  be  made  to  go  far  if  it  must  be  husbanded, 
as  many  engineers  know  from  their  own  experience. 
In  the  case  of  the  other  bridge  there  was  no  such  pres- 
sure, for  money  was  plentifully  available.  Whatever 
may  be  the  reason  for  the  difference  in  cost  of  the  two 
bridges  in  question,  it  is  fairly  sure  that  when  the 
engineering  department  of  any  community  spends 
money  wa.stefully  or  lavishly  it  will  arouse  dissatisfac- 
tion and  feelings  of  distrust  in  the  public,  while  the 
thrifty  use  of  public  money  will  earn  approval  and 
strengthen  the  public  confidence. 

Breaking  the  Budget 

IT  HAS  always  been  clear  that  the  federal  budget 
would  be  successful  only  insofar  as  it  was  supported 
by  Congress.  The  minute  Congress  begins  to  appro- 
priate more  than  the  maximum  allowable  amounts  the 
budget  makers  decide  upon  that  minute  the  morale  of 
the  budget  begins  to  break  down  and  the  return  to  the 
free-for-all  appropriation  system  is  foreshadowed.  As 
was  to  be  expected,  the  first  attack  on  this  year's  budget 
comes  with  the  rivers  and  harbors  bill,  commonly  known 
as  the  pork-barrel.  Senators  and  representatives  alike 
were  unable  to  resist  the  local  demands  which  increased 
a  budget  estimate  of  $27,000,000  to  a  total  of  $56,000,- 
000.  In  explanation  it  is  claimed  that  the  larger  amount 
is  merel.v  that  recommended  by  the  Army  engineers  and 
that  it  is  necessary  to  insure  the  proper  carriage  of 
water-borne  freight.  Both  claims  have  shallow  founda- 
tions. The  Army  engineers  merely  list  expenditures 
that  can  well  be  made — regardless  of  how  much  money 
the  government  has  to  spend.  As  to  water  transporta- 
tion, only  the  main  harbors  and  one  or  two  of  the  large 
rivers  are  necessary  to  satisfy  the  demands  of  com- 
merce. They  arc  cared  for  by  the  smaller  sum ;  the  rest 
goes  merely  to  prospective  benefits  which  ma.v  or  may 
not  be  realized,  and  which  in  times  like  these  of  national 
financial  stress  are,  to  say  the  least,  expensive  experi- 
ments. 

A  Short  Step  on  a  Long  Uoad 

PASSAGE  by  the  Hou.se  of  the  British  debt  refunding 
bill  with  a  spirit  that  bids  us  anticipate  similar  action 
by  the  Senate  may  be  viewed  either  from  the  standpoint 
(if  the  principals  to  the  transaction  or  from  that  of  the 
rest  of  the  world.  With  re.spect  to  the  former  the  event 
is  of  far-reaching  importance.  Acceptance  of  this  .settle- 
ment by  the  Senate  and  its  final  approval  by  the  Pres- 
ident will  mark  the  funding  of  the  large.st  international 
debt  ever  contracted.  To  the  United  Stales  it  will  mean 
a  setback  to  the  agitation  for  the  cancellation — in  part, 
at  least — of  the  European  debts  and  will  establish  a 
standard  by  which  to  adjust  the  obligations  of  other 
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nations.  For  Great  Britain  it  will  halt  the  accrual  of 
interest  charges  at  the  present  high  rates  and  eflfect  a 
new  deal  that  has  been  accepted  as  fair  by  both  parties. 
It  seems  easy,  however,  to  overestimate  the  effect  of  the 
settlement  on  the  rest  of  the  world.  To  be  sure,  it  is  the 
first  step  toward  a  readjustment  of  the  war-debt  tangle, 
but  it  is  an  obvious  and  a  discounted  step.  No  one  ever 
has  doubted  that  Great  Britain  would  measure  up  to  her 
proud  standard  of  a  "debt-paying  nation."  And  to  be 
sure  also,  the  settlement  may  be  taken  to  clarify  the 
attitude  of  the  United  States  toward  the  rest  of  the 
European  debts.  But  in  the  light  of  France's  position 
that  she  can  consider  modification  of  the  German  repara- 
tions only  in  proportion  as  her  own  obligations  may  be 
forgiven,  it  is  difficult  to  discern  much  promise  in  this 
development.  For  until  consideration  of  the  reparations 
problem  has  been  dragged  down  from  the  murk  of  polit- 
ical prejudice,  sheer  guesswork  and  arbitrary  opinion  to 
a  basis  of  ascertained  fact  and  reasoned  judgment,  there 
is  small  hope  of  general  progress  toward  economic  peace 
and  stability  in  Europe. 

A  Necessary  Quality 

MOST  precepts  to  insure  success  in  life  are  varia- 
tions of  the  basic  principles  of  conduct  .set  up  in 
age-old  texts.  The  Bible  is  full  of  them,  Bacon  and 
Ben  Franklin  amplified  them  and  today  they  appear  in 
modern  dress  in  the  inspirational  magazines  out  of  the 
mouths  of  those  who  by  their  position  may  appear  as 
instructors  of  youth.  Once  in  a  while,  though,  a  new 
thought  appears.  One  such  was  gleaned  last  week  from 
a  talk  to  some  McGraw-Hill  men  by  E.  M.  Herr,  the 
president  of  the  Westinghouse  Electric  and  Mfg.  Co. 
Referring  to  an  old  chief,  Mr.  Herr  said  that  he  pos- 
sessed in  a  remarkable  degree  the  most  necessary  qual- 
ity for  a  good  executive ;  he  was  able  to  give  an  order 
so  clearly  that  the  subordinate  could  not  possibly  mis- 
understand what  was  wanted.  The  subordinate  might 
not  be  able  to  do  what  was  expected  but  he  would  know 
quite  unmistakably  what  that  thing  was.  Some  years 
ago  Elbert  Hubbard  immortalized  one  who  had  carried 
a  message  to  Garcia  by  contrasting  him  with  the  aver- 
age inefficient  who  can  never  properly  execute  an  order. 
Mr.  Herr's  thought  implies  that  this  incapacity  may 
not  always  be  the  fault  of  the  subordinate.  An  obliga- 
tion for  clear  statement — which  presupposes  clear  think- 
ing— rests  on  the  superior.  The  engineer  may  take  this 
rule  to  heart,  for  even  in  his  more  elementary  capacities 
he  has  to  give  orders.  If  he  would  have  them  properly 
executed  let  him  study  to  make  them  unmistakably  clear. 

River  Sanitation  Districts 

THE  Connecticut  proposal  to  cope  with  stream  pollu- 
tion by  a  combination  of  state  and  district  control 
is  logically  sound.  Such  method  by  itself  has  prece- 
dents. It  is  the  combination,  at  least  such  an  extensive 
one  as  seems  to  be  contemplated,  that  is  novel.  What 
happens  without  central  control  is  sufficiently  illustrated 
by  Connecticut  itself,  where  stream  pollution  has  gone 
so  far  as  to  be  a  serious  problem.  What  state  control 
can  do  is  shown  by  a  number  of  our  states,  but  for  the 
most  part  they  have  been  vested  with  but  little  power 
to  hold  industrial  wastes  in  check,  and  these  are  perhaps 
the  most  serious  problems  in  Connecticut.  District 
agencies,  with  jurisdiction  over  one  or  more  entire 
stream  drainage  areas,  have  functioned  successfully  in 
the  United  States,  England  and  Germany  for  years  past. 


Here,  in  Germany,  and  to  some  extent  in  England,  thest 
river  sanitation  boards  have  been  created  for  the  con- 
.«truction  and  operation  of  works  designed  to  remedy 
.stream  pollution  nuisances;  but  England  affords  notabie 
examples  of  river  conservancy  boards  whose  function 
is  to  control  pollution  by  pressure  on  municipalities  and 
industries  rather  than  by  building  joint  disposal  works. 
Such  control  is  almost  if  not  quite  unknown  in  the 
United  States.  Two  weeks  ago  it  was  commended  for 
American  consideration  by  George  W.  Fuller  in  the  first 
of  his  series  of  impressions  of  British  sewage-works 
now  running  in  our  columns.  The  report  of  the  Connecti- 
cut Commission  to  Investigate  the  Pollution  of  Streams, 
noted  last  week,  is  so  sketchy  as  to  leave  uncertain  the 
exact  relation  between  the  proposed  Water  Conservation 
Commission  and  the  drainage  district  boards,  as  well 
as  how  the  latter  are  to  be  created  and  financed  and 
their  exact  function  and  powers.  Enough  is  said,  how- 
ever, to  make  it  clear  that  the  general  plan  deserves 
careful  study  in  Connecticut  and  elsewhere  as  also  the 
elaboration  of  details  suited  to  local  needs  which  should 
take  into  account  political  as  well  as  physical  conditions. 


Technical  Direction  of  Highways  in  Danger 

MORE  changes  in  state  highway  department  heads 
are  being  made  this  year  than  in  any  year  since 
the  disturbed  period  of  war  times.  New  York,  Penn- 
sylvania, New  Jersey  and  California,  all  major  road 
building  states,  will  start  the  construction  season  of 
1923  with  new  directing  officials.  Except  in  Pennsyl- 
vania, where  the  deaths  of  the  former  commissioner  and 
chief  engineer  made  necessary  new  incumbents  of  these 
offices,  all  the  changes  are  the  outcome  of  the  election 
results  of  last  November.  They  are  acts  prompted  pri- 
marily by  political  expediency  even  though  the  men  ap- 
pointed and  the  administration  reorganizations  pre- 
dicted by  their  appointment  offer  no  compelling  cause 
for  criticism.    This  is  a  disquieting  circumstance. 

Regarding  highway  improvement  as  a  continuing 
business  of  great  magnitude,  and  it  must  be  so  regarded 
or  we  shall  commit  a  vital  error  of  foresight,  changes 
of  directing  officers  and  of  official  policies  of  demon- 
strated efficiency,  expect  for  the  soundest  engineering 
and  business  reasons,  is  courting  danger  to  highway 
development  as  a  state  and  national  enterprise.  It  has 
been  somewhat  notable  in  public  works  engineering  his- 
tory that  the  technical  heads  of  public  roads  work  have 
been  comparatively  permanent.  A  higher  appreciation 
of  responsibility  and  a  greater  pride  in  vocation  have 
resulted  and  are  being  demonstrated  by  research  and 
practice  that  are  putting  highway  engineering  and 
highway  transport  in  America  on  a  higher  plane  than 
they  occupy  in  any  other  country.  The  road  using  pub- 
lic cannot  afford  to  have  this  development  placed  in 
danger. 

A  situation  exists  which  is  dangerous.  It  does  not 
arise  wholly  from  the  disposition  of  partisan  politics 
to  make  public  roads  work  subservient.  The  mood  of 
the  people  is  critical  of  centralized  engineering  direction 
of  highway  improvement.  Shifts  of  directing  heads  of 
departments  with  all  the  loose  talk  of  inefficiency  and 
graft  that  is  the  invariable  political  smoke  screen  con- 
firms the  people  in  their  notion  that  the  modern  practice 
of  centralized  engineering  direction  is  nowise  more  effi- 
cient and  honest  than  old  time  non-technical  county  or 
township  direction,  and  they  are  wondering  if  it  will 
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not  cost  them  much  moi'e.  A  score  of  state  departments 
this  winter  are  confronting  this  attack  in  their  legis- 
latures and  by  some  it  will  not  be  easily  withstood. 

All  these  happenings  indicate  clearly  the  necessity 
that  devolves  upon  state  and  federal  highway  depart- 
ments and  on  national  associations  of  industries  col- 
lateral to  highway  improvement,  of  selling  in  season 
and  out  the  vital  fact  of  the  technical  nature  of  the  high- 
way problem.  The  first  lesson  is  that  highway  develop- 
ment is  a  continuing  business.  The  problem  of  road 
construction  is  followed  by  the  equally  large  problem  of 
road  maintenance  and  this  by  the  greater  and  more 
intricate  problem  of  highway  transport.  Each  problem, 
moreover,  is  first  and  last  essentially  technical.  These 
facts  must  be  got  to  the  consciousness  of  the  road  build- 
ing and  road  using  public  and  this  is  a  task  which' the 
highway  engineer  and  the  highway  transport  engineer 
might  well  place  above  all  the  many  tasks  which  devolve 
upon  them. 


A  Measure  of  Service 

IN  THE  long  run  the  success  of  the  engineering 
profession  depends  upon  the  trust  which  the  com- 
munity places  in  engineers  even  more  than  upon  the 
competence  of  engineers  themselves.  To  hold  that  trust 
is  of  first  importance.  From  this  requirement  flow  the 
commandments  of  professional  honor  and  the  principles 
of  engineering  ethics.  In  particular,  it  gives  us  the 
true  statement  of  the  engineer's  responsibility  in  the 
execution  of  his  work.  It  establishes  that  whose  want 
is  often  seriously  felt :  a  measure  of  adequate  engineer- 
ing performance. 

In  these  days  of  change   in  the  conditions   of  engi- 
neering organization,  the  question  of  what  obligation 
of  performance  is  involved  in  a  given  engineering  un- 
dertaking presents    itself  more   and   more   often   as   a 
troublesome  problem.    Because  engineering  services  are 
not  subject  to  description  and  specification,  they  remain 
undefined,  and  the  terms  of  the  contract  existing  be- 
tween  the   engineer   and   his   employer   are   subject  to 
ithe  engineer's  own  interpretation  alone.     The  execution 
of  the  contract  is  left  without  supervision,   and  there 
is  no  check  on  when  its  performance  is  complete  and 
adequate.     Professional  self-respect  and  conscience  fur- 
nish   the    only    control.      But     if    competition    brings 
bargaining  for  engineering  services,  and  if  price  tends 
to  become   a   deciding   factor,    it   becomes  desirable   to 
have  a  more  certain  guide  than  that  of  conscience,  and 
|to  appeal  to   some  tangible  measure  of  adequate   per- 
[formance.    That  measure  is  furnished  by  the  obligation 
of  carrying  out  each  item  of  engineering  work  in  such 
1  way  as  to  perform  to  the  full  those  obligations  which 
the  community,   in   its  own    Cnot   the   engineer's)    con- 
p<ption  of  the  profession'.<(  responsibility,  imposes. 
'  I    The  engineer  who  falls  short  in  performance  strikes 
El  blow  at  the  strength  and  good   repute  of  every  one 
rf  his  professional  brethren,  greatest  as  well  n^  least, 
rhe  world   depends  on  the  engineering  profession  to 
lo  it."?  constructive  work,  and  it  judges  engineers  as  a 
•lass  according  to  the  excellence  with  which  this  work 
S  done.     It  takes  no  account  of  whether  payment  was 
lisproportionately  small  or  whether  monetary   expedi- 
jncy  counseled   a   narrow  view,   but   looks  onl.v  to  the 
pating   result.      If    it   finds   the   result   inadequate   or 
iIsp,  it  inflicts  the  penalty  of  loss  of  tru.st  upon  that 
18  which  it  holds  responsible. 


And  the  world,  we  must  bear  in  mind,  has  a  long 
memory  for  some  things.  Though  the  shortcomings  of 
a  plan  or  a  structure  may  not  appear  until  years  or 
generations  after  it  was  conceived,  yet  blame  and 
ridicule  are  turned  against  the  profession  whose  mem- 
bers did  the  work.  Even  today  we  bear  the  burden 
of  errors  and  delinquencies  committed  by  earlier  engi- 
neering generations. 

Professional  honor  and  ethical  principle,  we  have  said, 
are  shaped  by  the  necessity  of  holding  the  community's 
faith  and  trust.  This  obligation  may  appear  intangible. 
It  can  be  translated  into  more  definite  terms,  however, 
when  it  is  applied  to  specific  engineering  activities.  The 
best  professional  standards  exemplified  in  the  practices 
of  engineers  today  are  such  as  satisfy  the  community 
obligation  most  completely,  we  believe.  Ultimately  such 
standards  will  be  written  down  to  form  a  basic  declara- 
tion of  what  constitutes  full  engineering  performance. 


City  3Ianagement  and  Manners 

EVERYONE  keenly  appreciates  that  munici-ja;  thrift 
is  sorely  needed,  all  over  the  country.  In  conse- 
quence any  determined  effort  toward  economy  is  sure 
to  enlist  general  support  and  apjiroval.  What  has  been 
going  on  in  Cleveland  during  the  past  year — the  admin- 
istration's drive  for  reduction  in  city  expenditures  to 
get  out  of  the  red  ink — is  commendable  and  has  won 
merited  praise.  But  the  Cleveland  movement  now 
seems  to  be  taking  a  sinister  turn,  threatening  to 
destroy  all  that  has  been  achieved  in  the  direction  of 
economy,  by  disruption  of  the  citv's  working  organiza- 
tion through  ill-advised  and  ill-mannered  conduct  on  the 
part  of  the  mayor.  It  now  affords  a  warning  example 
of  how  city  government  may  be  wrecked  rather  than 
a  model  of  how  it  can  be  reformed. 

Some  of  the  events  of  the  developing  Cleveland  situ- 
ation are  reported  from  local  correspondence  in  the  news 
pages  of  this  issue.  They  exhibit  a  lack  of  appreciation 
of  technical  needs  and  functions  in  city  administration, 
which,  however  deplorable  it  may  be,  is  a  not  unnatural 
outgrowth  of  ordinary  ignorance  about  engineering 
matters.  Up  to  the  present  no  permanent  harm  has 
been  done  the  city  by  this  lack  of  ;ippreciation,  and  it 
is  not  necessarily  a  critical  element  of  the  situation. 
But  when  superadded  to  ignorance,  the  methods  of  a 
drill-sergeant  are  brought  into  i)lay  by  the  mayor  in 
dealing  with  his  fellow-officials  and  aids,  municipal 
government  is  bound  to  go  to  pieces.  The  rer.ignation 
of  the  utilities  director,  A.  B.  Roberts — who  by  the  way 
is  an  engineer,  recommended  for  office  by  the  local 
engineering  society,  and  ha.>  been  a  strong  point  of 
hope  on  the  part  of  those  who  looked  for  real  improve 
ment  in  the  city's  government — represents  the  start  o: 
this  disintegration. 

Government  is  a  business,  in  short,  and  good  govern- 
ment demands  methods  comparable  to  those  of  good 
business  requirements.  .lust  as  a  business  cannot  prosper 
that  is  not  built  on  the  basis  of  decent  conduct  between 
man  and  man.  so  government  under  the  same  conditions 
cannot  .succeed.  This  elementary  principle,  illustrated 
anew  in  Cleveland,  is  the  warning  lesson  of  Mayor 
Kohler's  notice-chief  governmenl.  However  badiv  we 
mav  need  municipal  reform  and  waste-elimination,  we 
cannot  hope  to  attain  it  by  disregarding  ordinary  busi- 
ness decencies.  Roughneck  manners  wi'l  not  reform 
city  management. 
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Chicago  Building  Huge  Public  Stadium  on  Lake  Front 

Concrete  Structure  with  Benched  and  Terraced  Grandstands  and  Large  Halls  for  Athletics, 
Parades  and  Exhibitions — Beam  and  Girder  Frame  in  48-Ft.  Lengths 


A  PUBLIC  STADIUM  of  reinforced-concrete  con- 
struction, with  an  arena  having  the  unusual  length 
of  1,014  ft.  and  with  side  structures  860  ft.  long  which 
not  only  form  grandstands  but  also  provide  large  halls 
for  exhibitions  and  indoor  sports,  is  being  built  in 
the  new  portion  of  Grant  Park,  Chicago,  by  the  South 
Park  Commission,  as  part  of  the  extensive  improve- 
ments along  the  lake  front.    Its  total  cost  will  be  about 


benches  extending  to  the  full  height.  For  the  remain- 
ing 485  ft.  there  will  be  a  lower  tier  of  benches  backed 
by  a  series  of  terraces,  the  purpose  of  this  terraced 
arrangement  being  to  provide  for  temporary  tiers  of 
additional  seats  when  required. 

These  two  types  of  cross-section  are  shown  in  Fig. 
2.  At  present  the  masonry  work  of  the  amphitheater 
and  the  terraces  will  be  omitted.     Earth  embankments 


FIG.    1— PUBlviC  STADIUM  IN  GRANT  PARK.   CHICAGO.  COMBINATION  E.\RTH  FILL  AND  CONCRETE  FRAME 


$4,500,000.  The  stadium  has  the  very  unusual  feature 
of  providing  for  large  parades,  pageants,  military 
manoeuvers,  concerts  and  outdoor  winter  sports  in  addi- 
tion to  the  usual  athletic  sports.  In  order  to  provide 
for  evening  use  an  extensive  system  of  general  and 
decorative  electric  lighting  is  included  in  the  project. 

In  plan  the  stadium  is  U-shaped,  with  an  amphi- 
theater at  one  end,  although  five  of  the  six  competitive 
designs  were  cased  on  a  closed  oval  plan.  As  shown 
by  the  general  plan.  Fig.  I,  the  .'?ides  are  parallel  and 
not  of  the  horseshoe  arrangement  used  in  the  Ohio 
■University  stadium  described  in  Engineering  News- 
Record,  Oct.  19,  1922,  p.  640.  For  375  ft.  from  the 
amphitheater    the    side    structures    will    have   tiers    of 


will  be  built  on  their  sites,  with  surfaces  sloped  anii 
turfed  or  held  in  a  vertical  face  by  timber  retaining 
walls  where  the  slopes  would  encroach  upon  the  present 
buildings. 

Governing  factors  in  the  design  were  specific  con- 
ditions as  to  minimum  length  and  main  elevations,  as 
well  as  the  dimensions  of  the  site.  Limitations  of 
height  made  it  impracticable  to  consider  the  use  of 
double-deck  stands  and  also  controlled  the  pitch  or  slope 
of  the  single-deck  structures,  so  that  this  pitch  is  not 
as  great  as  might  have  been  desirable  for  the  most 
advantageous  lines  of  sight.  These  height  limits  also 
made  it  necessary  to  use  the  maximum  available  length 
in  order  to  outaiu  the  required  seating  capacity. 
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The  300-ft.  width  of  the  arena  is  governed  by  the 
sight  lines  and  by  the  athletic  requirements.  It  is 
made  up  of  a  standard  160-ft.  football  field,  having  on 
each  side  a  20-ft.  safety  zone  for  the  players,  a  30-ft. 
running  track  one-third  of  a  mile  long  and  a  space  of 
20  ft.  between  the  track  and  the  front  wall  of  the 
stand.  It  was  not  practicable  to  provide  space  for  a 
baseball  field,  but  football  was  considered  the  sport  of 
most  importance,  with  track  athletics  ranking  second. 
In  the  complete  scheme  the  benches  of  the  two  side 
.structures  and   the   amphitheater   will   provide  seating 


Terraced     Portion 


hall.  El.  1.5,  at  the  opposite  side  of  which  are  stairs 
and  curved  ramps  leading  up  to  a  circulation  corridor 
at  El.  28.5.  In  the  ma'n  towers  at  each  end  will  be 
other  ramps  and  stairways  which  lead  from  the  15-ft. 
level  to  the  corridor.  From  this  corridor  straight 
ramps  at  frequent  intervals  will  lead  into  the  grand- 
.^tand.  The  grades  of  ramps  range  from  1.75  to  2  in. 
per  foot. 

Reinforced  concrete  was  selected  for  the  framing, 
floors  and  benches,  as  the  loads  and  spans  present  no 
particular  difficulty,  while  structural  steel  would  have 
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FIG.  :;— SECTION'S  THROUGH  BENCH  .\.N'D  TERRACE  PARTS    OF  CHICAGO   L.\J<;ESI  1  .!■;  STADIUM 


.pacity  for  60,000  persons  and  temporary  seating  for 
40.000  can  be  arranged  on  the  future  terraces.  In 
Keneral  dimensions  the  stadium  will  have  an  extreme 
length  of  1,400  ft,  a  width  of  700  ft.  including  the  side 
structures,  and  an  area  of  thirty-five  acre.''  of  which 
'  \en  acres  will  form  the  arena. 

Foundations — The  site  is  made  land,  reclaimed  by  fill- 

iiiK  along  the  lake   shore,   the  fill   having  a   minimum 

depth    of   about    22    ft.      Below   this    is   blue    clay    and 

hardpan.     Wood  piles  GO  and   65  ft.  long,  driven  into 

the  hardpan,  will  carry  the  buildings,  since  the  loads 

are  not  large  enough  to  warrant  the  expen.se  of  sinking 

ncrete  piers  to  rock  at  a  depth  of  80  to  90  ft.     A 

aring    capacity    of    15    tons    per    pile    is    assumed. 

■  mbined  footings  are  u.sed  where  the  loads  are  light 

'I  the  column  spacing  is  small.     Special  foundations 

I'll'  light  loads  are  avoided   in  some  cases  by  carrying 

these  loads  into  the  framing.     For  example,  the  judges' 

lands    are    supported    Vjy    cantilevers    from    the    main 

aming.      The    earth    embankments    used    temporarily 

'    certain   portions,   as    noted   above,    are   expected   to 

liuoe  the  cost  of  future  permanent  work,  since  these 

■iil)ankments  will   become  sufficiently  stable  and  com- 

liict    to    permit    the    concrete    structures    to    be    built 

iirectly   upon    them.     This  plan   will   avoid   the   heavy 

uture  expense  of  driving   piles   through   the   embank- 

nents  to  solid  material  and   making  deep  excavations 

or    ff)otings    and    ff)unHat  ions. 

Riiihlini/H  ami  Stmrtural  DeKif/n — The  two  side  build- 

igfl  for  the  grandstands  will  form  inclosed  structures 

f    approximately    triangular    cross-section,    each    sur- 

lounted  at  its  highest  point  by  a  colonnade.    Numerous 

ide  entrances  will  give  access  to  the  main  exhibition 


to  be  completely  fireproofed  to  meet  the  requirements 
of  the  city  building  ordinance.  Artificial  stone  will  be 
used  for  the  exterior  finish  and  decorative  work.  It 
will  be  mainly  in  precast  slabs  and  blocks  erected  like 
cut  stone  ma.sonry,  but  at  certain  points  it  will  be  cast 
in  place  and  then  carved  or  worked  in  the  same  way 
as  stone. 

Poured  concrete  walls  will  be  6  in.  and  8  in.  thick, 
reinforced  both  wa.\s  and  in  both  faces  by  ii-in.  bars  of 
18-in.  spacing.  Precast  blocks  for  the  wall  facing  will 
weigh  56  and  66  lb.  per  square  foot  for  8  in.  and 
12-in.  thickness.  Curtain  walls  supported  on  the  fram- 
ing will  complete  the  inclosure.  It  was  planned  at 
first  that  the  ornamental  columns  of  the  colonnade 
would  be  poured  in  place,  but  instead  they  are  being 
preca.st  in  sections  5  ft.  high,  with  a  minimum  thick- 
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ness  of  5  in.  for  the  shell.  A  concrete  slab  roof  with 
asphalt  roofing  will  cover  the  colonnade  and  that  por- 
tion which  is  visible  will  be  finished  with  ornamental 
clay  tile. 

The  minimum  section  for  main  columns  is  16x16  in. 
For  long  unsupported  lengths  between  floors  the  col- 
umns are  braced  by  tie-beams  or  .struts  at  intei-vals  of 
approximately  twelve  times  the  column  diameter.     No 


FIG.   5— BEGINXIXG   GH.A.XT  P.iUK  STAIUUM.  i;HICAGO 

diagonal  bracing  is  introduced,  since  ample  stiffness 
in  both  transverse  and  longitudinal  directions  is  pro- 
vided by  the  bench  construction  and  the  walls. 

Floors  and  Beams — Floors  are-  of  the  beam  and  slab 
type,  with  fireproofing  2  in.  thick  on  beams  and  1  in.  on 
slabs  and  tier  framing.  Slabs  up  to  41  in.  thick  have 
continuous  bar  reinforcement,  with  alternate  bars 
raised  over  the  supports.  In  slabs  of  greater  thickness 
and  in  beams  and  girders,  alternate  bars  are  bent  up 
at  the  fifth  point  and  extended  to  the  quarter-point 
in  the  adjoining  span.  Beam  depth  is  limited  to  one- 
twelfth  the  span  to  prevent  excessive  deflection.  Where 
wire  mesh  is  not  used  as  slab  reinforcement,  tempera- 
ture steel  is  provided  by  J-in.  bars  of  18-in.  spacing  at 
right  angles  to  the  main  reinforcement.  Typical  girders 
and  beams  for  the  benched  portions  of  the  grandstands 
are  shown  in  Fig.  3. 

Live-loads  as  follows  were  used  in  the  design:  For 
ramps,  bridges,  aisles  and  stairs.  1.50  lb.  per  square 
foot;  for  benches  or  seat  tiers,  100  lb.;  for  framed 
interior  driveways,  a  motor  truck  with  6-ton  maximum 
axle  load.  These  loads  were  reduced  50  per  cent  for 
columns.  The  live-load  per  lineal  foot  of  bench  30  in. 
wide  is  250  lb.     No  allowance   is  made  for  impact. 

Bench  Construction — Elevations  prescribed  by  the 
South  Park  Commission  for  the  top  and  an  interme- 
diate point  of  the  structure  limited  the  cross-section 
and  controlled  the  rise  of  benches,  as  already  explained. 
The  uniform  width  of  tread  is  :50  in.  (see  Fig.  3"). 
with  a  rise  increasing  from  a  mjnimum  of  8  j  in.  to  a 
maximum  of  12J  in.  to  suit  the  required  sight  line 
,  clearances.  A  design  for  precast  tier  members  or 
stepped  girders  was  found  impracticable  because  of 
the  difficulty  of  erecting  the  large  and  heavy  members, 
the  diflScuIty  of  making  fovane  -wfficiently  accurate  for 


a  close  fit,  the  probability  of  leakage  and  the  lack  of 
economy  in  the  design. 

The  slab  is  3  in.  thick,  with  mesh  reinforcement 
weighing  22  lb.  per  100  square  feet.  .loists  or  risers 
are  6  to  8  in.  wide  and  11  to  15'  in.  deep,  with  one 
straight  bar  and  one  bent  bar  in  each  joist.  The  width 
of  joists  is  governed  by  the  shear. 

Wood  seats  are  provided  on  all  tiers,  the  risers  being 
too  low  for  convenient  seats.  Fir  planks,  2x12  in., 
form  the  seats  and  are  supported  on  creosoted  oak 
blocks  secured  to  anchor  bolts  in  the  concrete.  To  .shed 
water  from  the  tiers  the  'cascade  drainage  system  is 
used,  with  the  slabs  and  tiers  pitched  toward  the  arena. 
In  the  lowest  tier  is  an  iron  grating  over  a  concrete 
gutter.  (See  Fig.  2.)  A  slope  of  'l  in.  in  30  in.  for 
each  bench  provides  for  a  quick  runoff  and  eliminates 
seepage.  The  concrete  of  the  seat  tiers  is  to  be  fin- 
ished with  a  wood  float  and  no  top  dressing  will  be 
applied. 

Expansion  Joints — As  a  preliminary  to  the  design 
an  examination  was  made  of  several  existing  .".truc- 
tures.  It  is  stated  that  this  showed  numerous  evidences 
of  injury  due  to  expansion  and  contraction  movements, 
not  only  in  the  way  of  cracks  but  also  critical  failures 
in  the  framing  which  have  involved  considerable  ex- 
pense for  repairs  and  maintenance.  Sliding  joints 
usually  had  failed  to  work,  with  the  result  of  broken 
ends  of  beams  and  brackets.  Mastic  filler  had  been 
.squeezed  out  in  hot  weather  and  failed  to  return  when 
cooler  weather  caused  the  joints  to  open.  In  other 
cases  the  rigidity  of  the  filling  or  the  accidental  pres- 
ence of  pebbles  in  the  joint  caused  the  edges  of  the 
concrete  to  spall.  A  concrete  stadium  built  as  a  mon- 
olith was  found  to  have  several  cracks  serving  as 
expansion  joints.  On  the  basis  of  this  investigation  it 
was  decided  to  omit  all  joint  filling  and  to  reduce  slid- 
ing joints  to  a  minimum,  using  them  only  where  the 
loads  are  light. 

An  approximate  variation  of  9  in.  in  the  1,400-ft. 
length  of  .structure  is  provided  for  by  transverse  joints 
J  to  2  in.  wide,  placed  about  48  ft.  apart.  There  are 
also  two   longitudinal  joints   somewhat  further   apart. 
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In  the  stands  the  transverse  joints  are  placed  at  the 
sides  of  stairways  in  order  to  be  inconspicuous.  The 
general  layout  of  joints  in  the  grandstands  and  details 
of  some  of  the  joints  are  .shown  in  Fig.  4.  Gutters 
are  placed  generally  under  all  expansion  joints  in 
benches,  decks  and  roofs  in  order  to  prevent  the 
nuisance  of  dripping  water.  These  gutters  were 
omitted  where  the  detail  of  concrete  at  the  joint  was 
such  as  to  prevent  entrance  of  water.  Since  no  filler 
is  used  the  joints  may  be  easily  inspected  and  cleaned. 
To  carry  the  transverse  joints  from  foundation  to 
roof  without   causing   unsightly  appearances  required 
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considerable  ingenuity  on  the  part  of  both  the  struc- 
tural and  architectural  designers,  especially  as  these 
joints  occur  through  halls,  coffered  ceilings  and  high 
walls.  Architectui-al  considerations  made  it  imprac- 
ticable to  carry  expansion  joints  on  a  straight  line, 
offsets  being  introduced  to  bring  them  to  places  where 
they  might  be  concealed.  In  beamed  ceilings  the  joints 
follow  the  edges  of  beams,  requiring  either  a  suspended 
ceiling  or  cantilever  construction  from  an  adjacent 
beam.  In  partitions  a  clean  vertical  joint  is  made  and 
is  covered  with  a  thin  strip  of  zinc.  On  exterior  walls 
the  joints  are  carried  down  along  reveals  or  pilasters 
where  possible.  On  flat  surfaces  they  follow  the  ver- 
tical and  horizontal  joints.  In  the  roof,  the  joints  will 
have  metal  strips  under  the  asphalt  covering,  to  prevent 
leakage.  The  curved  ramps  are  designed  to  stand  free 
from  the  structure  proper,  resting  on  brackets  and 
beams  provided  with  lead  bearing  plates. 

Where  sliding  joints  were  unavoidable  the  reactions 
were  made  as  light  as  possible  and  freedom  of  move- 
ment will  be  assisted  by  the  use  of  two  '-in.  lead  plates 
separated  by  a  sheet  of  paper  soaked  in  lard  oil.    Canti- 

\er  construction  was  used  at  these  joints  where  pos- 

i)le,  together  with  split  columns  and  double  beams 
lorming  independent  rigid  frames. 

Utilization  of  Interior  Space — The  value  of  the  large 
volume  of  inclosed  space  beneath  the  stands  was  so 
apparent,  especially  in  view  of  the  unusually  varied 
purposes  of  the  structure,  that  the  plans  were  prepared 
^vith  special  attention  to  utilizing  this  space  effectively. 
Three  great  halls  with  an  unobstructed  width  of  50  ft. 
and  an  additional  space  of  25  ft.  on  one  side  are  pro- 
vided, two  under  the  grand.stands  being  about  260  fl. 
lung,  while  the  third  under  the  future  amphitheater 
■vill  make  an  aggregate  length  of  about  1,000  ft.    These 

Jls  will  serve   for  exhibitions  and   similar  purposes. 

Under  the  lower  part  of  each  stand  is  a  12-ft.  con- 
ricte  driveway  nearly  ;  mile  long,  with  11  ft.  headroom 
and  this  is  flanked  on  each  side  by  unpaved  vacant 
Dace  which  will  be  available  for  organizing  parades  or 

■  paring  decorative  floats.  Under  the  terraced  section 
-1  the  stands  there  will  be  an  additional  16-ft.  drive- 
'vay  (Fig.  2).  In  addition,  extensive  provision  is  made 
for  smaller  halls,  locker  rooms,  baths,  hospitals,  toilet 
rooms  and  public  comfort  stations. 

Elecfrir  Lightinfj — Since  this  stadium  has  the  un- 
usual feature  of  providing  for  night  displays  both 
outdoors  and  indoors,  a  comprehensive  electric  system 
will  be  required.  This  is  to  include  500  kw.  for  gen- 
eral lighting,  500  kw.  for  flood  lighting,  2.50  kw.  for 
stage  lighting  and  260  kw.  for  power.  Duplicate  cables 
carrying  12,000-volt  three-phase  current  will  lead  into 
|a  main  transformer  vault  with  2,300-watt  distribution 
;)ience  to  six  smaller  vaults.  Flood  lighting  as  planned 
Ifor  the  arena,  1,014x300  ft.,  is  believed  to  be  the  larg- 
«t   installation   of   its   kind.      For   thi.i    purpose   there 

ill   be   ."'j.SG   lamps   of    1.500   volts,   or    1.65    watts   per 

uare  foot.  Some  of  the  projectors  will  be  mounted 
the  frieze  of  the  colonnade  and  others  on  twonty- 
rwo  removable  posts  with  ten  projectors  to  each  post. 

Desif/nerK  and  Builders — Competitive  designs  were 
lUbmitted  by  six  Chicago  architectural  firms,  by  request 
>f  ihe  South  Park  Commission.  The  award  was  made 
X>  Holabird  &  Roche,  who  thus  became  the  architects 
it  the  work  by  the  terms  of  the  competition.  The 
itnictural  design  was  prepared  under  the  direction  of 
J.  J.  Burt,  consulting  engineer  for  the  firm.     Informa- 


tion for  this  article  has  been  taken  in  part  from  a 
series  of  papers  presented  to  the  Western  Society  of 
Engineers  by  Mr.  Burt  and  by  A.  M.  Korsmo,  J.  E. 
Sansberry  and  F.  A.  Byrne,  as  his  assistants.  The 
contract  for  foundations  and  superstructure  has  been 
let  to  the  Blome-Sinek  Co.,  Chicago.  It  is  expected  to 
have  the  main  part  of  the  stadium  completed  by  the  fall 
of  1924,  but  the  amphitheater  and  certain  other  fea- 
tures will  be  left  until  such  time  as  the  South  Park 
Commission  has  funds  available.  The  cost  of  work 
under  contract  is  $2,500,000  and  the  total  cost  of  the 
entire  project  is  estimated  at  $4,500,000. 


Gasoline  Rail  Car  of  New  Design 
on  California  Railway 

A  GASOLINE  rail  car  having  several  new  and  dis- 
tinctive features  has  recently  been  delivered  to  the 
Hetch-Hetchy  Ry.  at  Groveland,  Calif.  The  car  com- 
plete weighs  about  10,400  lb.  and  makes  8  miles  per 
gallon  of  gasoline.  It  seats  thirty  passengers  and  maj- 
be  built  for  either  narrow  or  broad-gage  railroads.      . 

On  the  Hetch-Hetchy  road  it  negotiates  a  5  per  ccitit 
grade   12   miles   long  with   numerous   30-deg.   curves  at 


NEW   G.VSOLINK   RAIL  C.\R 

a  speed  of  about  27  miles  per  hour.  By  placing  the 
motor  to  the  rear  of  the  driving  wheels  all  revolving 
parts  in  front  of  the  rear  axle  have  been  eliminated. 
This  permits  a  very  low-hung  car  and  eliminates  motor 
noises,  smoke,  and  gasoline  odor.  It  makes  possible 
also  a  greater  passenger  seating  capacity  without 
lengthening  the  wheel  base  of  the  car.  Vibration  has 
been  eliminated  and  traction  increa.sed  by  suspending 
the  motor  on  coil  springs  directly  over  the  rear  axle  on 
one  end  of  a  sub-frame. 

The  subframe  makes  one-half  of  the  complete  truck, 
as  it  has  a  swivel  bolster  built  in  the  main  frame  so  that 
it  will  turn  at  curves,  thereby  eliminating  flange  wear 
and  relieving  side  thrust.  The  car  has  been  invented 
and  patented  by  A.  R.  Meister  and  was  built  by  the 
A.  Meister  Sons  Co.  of  Sacramento,  Calif.,  at  a  cost 
which  is  given  at  $8,500. 


New  Zealand's  Extensive  Power  Plans 

The  proposed  hydro-electric  development  in  New 
Zealand  involves  an  expenditure  of  $60,000,000  and  is 
to  be  spread  over  a  period  of  ten  years,  states  Consul 
General  David  V.  Wilt)er,  Wellington,  in  a  report  to  the 
United  States  Chamber  of  Commerce.  Besides  lines 
already  under  construction  there  will  be  Inige  main 
works  at  Lake  Waikaremoana,  and  linea  from  Lake  Cole- 
ridge will  be  extended  into  Otago  and  North  Canterbury 
and  from  Mangahao  will  reach  to  Wangamii  ;ind  Napier. 
There  will  be  smaller  developments  in  ili>    South  Island. 
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Award  Made  in  Toronto  Street 
Railway  Valuation 

Settlement  of  Payment  for  Taking  Over  System 

Decided  ai  Sum  More  Favorable  to 

City  Than  Company 

By  p.  W.  Greene 

Toionto.   Out. 

ON  JAN.  31  of  chis  year,  the  award  of  the  board 
of  three  arbitrators  appointed  to  determine  the 
amount  to  be  paid  by  the  city  of  Toronto  for  the  prop- 
erty of  the  Toronto  Railway  Co.,  which  the  city  took 
over  on  Sept.  1,  1921,  was  announced.  The  city 
acquired  this  property  upon  the  expiration  of  the  thirty- 
year  franchise  on  the  above-mentioned  date,  and  the 
system  has  since  been  operated  by  a  municipal  com- 
mission known  as  the  Toronto  Transportation  Commis- 
sion, which  has  already  spent  many  millions  upon  the 
rehabilitation   of  the   property. 

The  board  set  a  valuation  of  $11,188,500  upon  the 
railway,  and  ruled  further  that  the  city  should  pay 
interest  upon  this  amount  from  September,  1921,  to 
the  date  of  the  award,  at  the  rate  of  5  per  cent,  which 
amounts  to  an  additional  $792,500,  bringing  the  total 
cost  to  the  city  up  to  $11,981,000.  As  shown  later 
this  is  nearer  the  city's  contention  of  value  than  that 
of  the  company. 

The  report  was  not  unanimous.  Sir  Adam  Beck,  the 
city's  representative,  dissenting.  He  stated  he  could 
not  concur  with  his  colleagues  as  to  the  general  method 
of  valuation  adopted,  the  necessity  for  the  city  taking 
over  certain  disputed  properties  and  the  extent  of  the 
allowance  for  obsolescence.  He  did  not.  however,  sub- 
mit any  alternative  figure. 

Roughly  speaking,  the  property  consisted  of  139 
miles  of  single  track,  with  the  necessary  trolley  wire, 
overhead  and  underground  distribution  system ;  830 
passenger  cars ;  five  carbarns ;  three  storage  batteries ; 
a  steam  plant,  not  in  operation  but  for  which  the  com- 
pany claimed  "stand-by"  value;  car  building  and 
repair  shops;  five  substations  and  certain  real  estate 
which  the  city  objected  to  taking  over. 

In  presenting  its  ease  to  the  board,  the  company 
contended  strongly  for  a  valuation  of  the  above 
property  "based  on  reconstruction  cost  new  less  an 
allowance  for  depreciation,  using  average  prices  for  a 
three-year  construction  period,  ending  Sept.  1,  1921. 
The  city  opposed  this  method  on  the  grounds  that  it 
included  the  years  of  1919-20,  when  prices  were  abnor- 
mally high,  and  contended  that  it  would  be  grossly 
unfair  were  it  compelled  to  pay  for  the  railway  at ' 
those  extremely  inflated  prices,  and  on  its  part;  sub- 
mitted a  valuation  on  what  it  termed  the  "trend 
basis."  Thii^  valuation  was  also  based  on  reproduction 
cost  new  less  depreciation,  using  however  prices  as  they 
would  have  been  in  1921,  assuming  there  had  been  no 
war  and  that  the  normal  trend  of  pre-war  prices  had 
continued  undisturbed  through  the  war  years  to  1921. 

Both  sides  also  submitted  alternative  figures  using 
prices  as  of  the  date  of  taking  over,  that  is  September, 
1921,  but  in  each  case  contended  that  the  methods  men- 
tioned above  wei-e  what  they  considered  to  be  the  equit- 
able methods. 

Price  Basis  Adopted — The  board  actually  adopted  this 
1921  price  basis,  stating  that  the  three-year  period  as 
advocated  by  the  railway  company  would  in  this  case 


have  thrown  an  unfair  burden  upon  the  city,  due  to  the 
abnormal  prices  of  1920.  At  the  same  time,  referring 
to  the  "trend  basis"  as  advanced  by  the  city,  in  the 
words  of  the  award  they  stated — "We  are  unable  to 
give  weight  to  this  contention,  which  in  effect,  disre- 
gards entirely  current  prices  and  rates  of  wages.  Value 
(as  set  forth  in  the  agreement)  means  value  in  lawful 
money  of  Canada  at  the  time  the  valuation  is  made, 
not  lawful  money  of  Canada  as  of  an  imaginary  period. 
We  are  unable  to  find  anything  in  agreement  or  in 
judicial  decisions  su.staining  this  view." 

While  this  matter  of  the  basis  of  valuation  to  be 
adopted  was  undoubtedly  the  most  important  point  of 
principle  which  the  arbitrators  were  called  upon  to 
decide,  the  wording  of  the  original  agreement  between 
the  company  and  city  was  the  source  of  some  other 
very  contentious  points.  It  stated  that  the  board  ap- 
pointed to  decide  the  value  "were  to  consider  and  award 
only  value  of  said  several  particulars  (property,  plant, 
equipment,  etc.)  to  the  city  at  the  time  of  the  arbitra- 
tion, having  regard  to  a  railway  of  the  best  kind  and 
system  then  in  operation  and  applicable  to  said  city." 
and  further,  that,  "rights,  privileges,  profits,  dividends, 
etc.,  were  not  to  be  considered,  but  the  arbitrators  were 
to  consider  only  the  actual  value  of  the  actual  and 
tangible  property  necessary  to  the  operation  of  the  rail- 
way." The  phrases  "best  kind  and  system"  and 
"necessary  to  the  operation"  resulted  in  lengthy  legal 
arguments,  and  introduced  the  questions  of  obsolescence, 
and  the  necessity  or  otherwise  of  the  city  taking  over 
certain  parts  of  the  property  which  they  wished  to 
reject  on  the  grounds  that  they  were  "unnecessary  for 
the  operation  of  the  railway"  or  were  obsolete,  not 
coming  up  to  the  requirements  of  a  railway  "of  the  best 
kind  and  system  then  in  operation." 

The  principal  items  in  dispute  in  this  connection 
were  the  three  storage  batteries,  and  the  old  steam 
plant.  Numerous  expert  witnesses  were  brought  in,  and 
a  mass  of  evidence  was  submitted,  to  prove  the  neces- 
sity or  the  reverse,  of  these  two  sections  of  the  prop- 
erty. The  board  decided  that  the  city  should  take  over 
the  storage, batteries  at  a  valuation  of  $338,500,  the 
company  having  asked  in  the  neighborhood  of  $800,000. 
With  regard  to  the  steam  plant,  the  award  specifies 
that  the  city  shall  take  it  over,  but  sets  a  scrap  value 
upon  it,  stating  as  the  reason  that  the  city  has  already 
willingly  taken  over  the  half  of  the  building  containing 
certain  electrical  equipment,  and  they  could  not,  there- 
fore, reasonably  reject  the  remaining  half  of  it. 

The  board  also  ruled  that  the  city  did  not  have  to 
take  the  original  three-story  head  office  building;  some 
disputed  .sections  of  real  estate,  certain  cars  which  the 
city  claimed  were  obsolete,  and  the  majority  of  the 
stores  and  patterns. 

General  Overheads — One  of  the  most  interesting 
points  arose  in  connection  with  the  general  overheads 
to  be  allowed.  The  arbitrators  recognized  only  two 
items — engineering  and  superintendence,  for  which  they 
allowed  $375,000  and  interest  during  construction, 
$525,000,  making  a  total  of  $900,000  for  general  over- 
heads. The  company  had  claimed  in  all,  approximately 
$3,300,000  under  this  heading,  which  included  in  the 
neighborhood  of  $1,530,000  for  cost  of  placing  property 
in  operation;  $680,000  for  miscellaneous  general  over- 
heads, such  as  taxes,  insurance,  legal  expenses,  and  such 
like,  and  $165,000  for  contingencies  and  omissions,  but 
the    board    allowed    nothing    for    these.      \Vhile    they 
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admitted  that  such  allowances  are  frequently  taken  into 
account,  they  considered  them  as  "intangibles"  and, 
therefore,  not  capable  of  being  included  within  the 
meaning  of  the  words  "actual  and  tangible  property." 

Nor  did  they,  on  the  same  grounds,  allow  anything 
for  cost  of  raising  the  capital,  the  company's  figure 
for  which  was  $2,500,000  to  $3,000,000. 

Award  Itemized — In  setting  out  the  award,  the  board 
was  careful  to  state,  in  addition  to  the  actual  amounts 
to  be  paid,  the  figures  it  arrived  at  for  the  main  sub- 
divisions of  the  property  on  both  the  "three-year  aver- 
age" basis  and  the  "trend  basis,"  having  in  mind, 
evidently,  the  possibility  of  an  appeal;  in  which  case 
these  figures  might  prove  of  great  value  and  save  end- 
less duplication  of  work  should  its  decision  as  to  the 
proper  basis  be  not  upheld.  Further,  values  were  set 
for  disputed  propei'ties  which  the  board  itself  ruled  as 
unnecessary  to  be  taken  over.  Reasons  were  given  for 
all  conclusions  arrived  at  by  the  board,  and  numerous 
legal  precedents  were  quoted.  Each  of  the  main  items 
of  the  property  was  dealt  with  separately,  and  detailed 
.schedules  were  attached  covering  all  the  real  and  per- 
sonal property,  undisputed  and  disputed;  so  that  the 
award  was  an  extremely  clear  and  comprehensive  docu- 
ment, leaving  appai'ently  nothing  not  covered.  It  stated 
also  that  obsolescence  had  been  considered  where  they 
thought  reasonable.     The  main  figures  of  interest  are: 

Amount  of  actual  award  based  on  1921  prices.  .$11,188,500 
Valuation  by  railway  company  on  1921  basis. .  .    21,000,000  approx. 

Valuation  b.v  city  on  1921  basis 7.000.000  approx. 

Valuation  by  railway  company  on  3-vr.  basi.s .  .  22.000.000  .ipprox. 
Valuation  by  city  on  3-yr.   ba-sis S. 000, 000  approx. 

Personnel — It  should  be  noted  that  the  railway  com- 
pany's three  chief  witnesses,  mentioned  below,  each 
submitted  complete  appraisals,  covering  an  inventory 
agreed  upon  with  the  city's  engineers,  the  chief  dif- 
ferences being  in  the  prices  used  in  parts  of  the 
property  and  allowances  for  overheads.  These  three 
appraisals  all  ranged  about  the  figure  $21,000,000  of  the 
above  table,  which  includes  all  disputed  property  as  well 
as  undisputed. 

At  the  time  of  writing  no  definite  announcement  has 
been  made,  but  it  is  generally  believed  that  both  sides 
will  appeal  to  the  Privy  Council  in  London. 

Among  the  prominent  engineers  engaged  were 
Hagenah  &  Ericson,  of  Chicago;  A.  L.  Drum,  of 
Chicago,  and  M.  E.  Cooley,  from  Ann  Arbor,  Michigan, 
for  the  company.  Jack.son  &  Moreland,  of  Boston,  were 
in  charge  of  the  case  for  the  city,  and  were  assisted  by 
Prof.  A.  S.  Richcy,  of  Worcester,  Mass.,  who  valued  the 
rolling  stock.  Numerous  other  prominent  engineers 
were  called  in  to  deal  with  special  feature.s  of  the 
property. 

The  Board  of  Arbitrators  consisted  of  Hume  Cronyn, 
of  London,  Ont.,  chairman;  Sir  Thomas  White,  ex- 
Minister  of  Finance,  at  Ottawa,  representing  the  rail- 
way company,  and  Sir  Adam  Beck,  of  the  Ontario 
Hydro  Electric  Power  Commission,  for  the  city. 

W.  N.  Tilley,  of  Toronto,  was  chief  counsel  for  the 
city,  and  N.  W.  Howell,  for  the  company.  Pierce 
Butler,  now  justice  of  the  United  States  Supreme 
Court,  also  acted  as  railway  counsel. 

In  view  of  this  distinguished  array  of  arbitrators, 
f-ngineers  and  counsel,  the  extent  and  detail  of  the  evi- 
dence submitted,  and  duration  of  the  proceedings  (the. 
court  actually  .sat  on  156  days;  48  witncs.ses  were 
called,  and  nearly  800  exhibits  were  filed),  this  ca.se 
will  be  considered  as  one  of  the  most  interesting  of  the 
kind  on  record. 


Refined  Tar  for  Coating  Cast-Iron 
Pipe  and  Fittings 

By  S.  R.  Church 

Technical  Adviser,  Tlie  Barrett  Co.,  New  York  City 

Extracts  frovi  a  paper  read  before  the  New  England  Water 

Works  Association 

TEN  years  ago  I  first  gave  some  attention  to  the  ques- 
tion whether  or  not  there  ought  to  be  a  specification 
for  a  refined  tar  product  for  coating  cast-iron  pipe  and 
fittings,  I  found  that  at  practically  all  the  foundries  crude 
coal  tar  was  beinj-  used.  The  method  of  coating  varied 
somewhat  but  was  usually  developed  by  experience  and  not 
marked  by  close  control.  I  came  to  the  conclusion  that 
the  coating  could  probably  be  improved  by:  (1)  Closer  tem- 
perature control  of  both  castings  and  bath;  (2)  Adoption 
of  some  method  for  testing  the  consistency  of  the  coating 
from  time  to  time  and  keeping  it  uniform;  (3)  Specifications 
for  the  coating  that  would  insure  reasonably  uniform  con- 
sistency and  freedom  for  excess  water.  It  did  not  seem  to 
me  at  that  time  that  the  last  named  requirement  was  of 
greater  importance  than  the  other  two. 

No  doubt  coating  technique  has  been  improved  during 
the  last  ten  years;  most  industries  are  making  progress.  I 
know  that  your  association  has  been  giving  attention  to 
the  problem  and  that  tentative  specifications  for  pitch  for 
pipe  coating  are  under  consideration. 

You  may  ask:  Is  pitch  a  better  material  for  coating  pipe 
than  crude  coal  tar?  If  so  what  should  be  the  melting 
point  of  the  pitch  ?  What  is  the  meaning  or  significance 
of  "free  carbon"  in  tars  and  pitches?  Should  the  origin 
of  the  tar  be  specified — that  is,  gas  works,  coke  oven,  etc.  ? 

The  tars  first  used  for  coating  pipe  were  horizontal 
gas-works  coal  tars.  In  the  early  days  of  gas  making  fire 
clay  retorts  were  used  and  the  first  important  change  in 
the  character  of  coal  tar  occurred  when  fire  clay  was  re- 
placed by  silica  retorts.  With  the  latter,  higher  heats  were 
employed  and  tar  was  produced  of  very  high  viscosity  and 
high  free  carbon  content. 

The  newer  types  of  tar — coke  oven,  vertical  retort  and 
water-gas — are  thinner  and  of  lower  free  carbon  content 
than  the  horizontal  gas-works  tars.  Undoubtedly  the  best 
coating  is  not  obtained  when  very  thin  tar  is  used.  Crude 
water-gas  tar  or  crude  vertical-retort  tar  makes  a  very 
poor  coating,  lacking  body.  To  obtain  a  coating  having 
the  consistency  anc'  covering  power  of  a  medium  gas-works 
coal  tar,  most  of  the  tars  now  available  must  be  modified 
by  distillation,  or  i  educed  to  the  proper  consistency.  Either 
coal-tar  or  water-gas  tar  may  be  reduced  to  any  desired 
consistency  but  it  is  doubtful  whether  water-gas  tar  should 
be  used  for  pipe  coating  as  its  resistance  to  chemical  attack 
and  its  life  under  conditions  of  service  have  not  been  well 
established. 

What  happens  when  a  hot  casting  is  dipped  in  tar?  The 
object  of  the  process  is  to  obtain  a  thin  but  complete  coat- 
ing that  will  dry  in  a  short  time,  adhere  strongly  to  the 
pipe,  be  resistant  to  abrasion  and  finally  protect  the  metal 
from  corrosion.  If  crude  tar  is  u.sed  the  heat  is  sufficient 
to  drive  off  enough  of  the  more  volatile  oils  so  that  the 
remaining  film  or  coating  is  pitch.  If  pitch  is  used  to  start 
with,  either  higher  temperatures  must  be  employed  or  a 
thicker  coating  will  result.  I  do  not  believe  there  is  any 
merit  in  a  thicker  coating  per  se;  on  the  other  hand  a  very 
thin  tar  may  produce  a  coating  so  thin  as  to  be  non-pro- 
tective and  unduly  brittle.  1  am  inclined  to  the  opinion  that 
what  is  needed  is  a  refined — distilled — tar  with  reasonable 
limits  as  to  viscosity  and  free  carbon.  The  viscosity  limits 
.■should  be  specified  at  an  elevated  temperature,  .say  100  deg. 
C,  approaching  that  of  the  bath. 

What  does  free  carbon  signify?  The  term  is  a  misnomer. 
Free  carbon  means  matter  insoluble  on  hot  extraction  with 
b(n7.oI.  It  is  not  "free  carbon,"  but  a  mixture  of  difficultly 
soluble  and  insolubl  ■  compounds  of  high  carbon  content, 
but  containing  some  hydrogen.  Tar  is  a  product  of  destruc- 
tive distillation  which  means  that  the  vapors  distilled  out  of 
the  coal  are  partially  decomposed  and  the  result  is  a  mixture 
of  hydro-carbons  with  some  oxygen  and  nitrogen  compounds 
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which  were  not  present  as  such  in  the  coal  but  are  formed 
in  the  retort.  "Free  carbon"  is  an  index  of  the  amount  of 
decomposition  that  occurs.  Tar  obtained  from  coal  under 
conditions  suitable  for  decomposition — for  example,  under 
high  vacuum  with  rapid  removal  from  the  retort— would  be 
entirely  different  from  our  commercial  tar.  It  would  con- 
tain a  lot  of  paraffin  compounds  and  phenols  and  would  be 
thin  and  oily,  with  a  very  low  pitch  content. 

"Free  carbon"  in  the  specification  is  simply  a  means  of 
providing  for  tars  that  have  been  produced  at  neither  too 
low  nor  too  high  heats.  Lack  of  it  indicates  a  thin  tar  of 
inferior  covering  capacity;  too  much,  a  thick  material  diffi- 
cult to  handle  and  settling  out  in  the  treating  vessel  or  bath. 

Apart  from  specifying  that  the  tar  should  be  obtained 
from  the  carbonization  of  bituminous  coal,  I  do  not  believe 
that  its  origin  need  be  specified  if  the  proper  limits  for 
consistency  and  free  carbon  are  arrived  at.  Uniformity  is 
what  is  wanted  and  it  is  the  tar  distiller's  job  to  produce 
that  uniformity  by  selecting  and  combining  his  tars,  and 
processing  the  mixture  to  obtain  the  desired  product.  The 
tar  producer  cannot  insure  this,  and  while  tar  from  one 
source  may  run  very  uniform  for  a  long  time  it  may  and 
in  fact  often  does  change  profoundly  without  any  warning 
as  the  requirements  of  coke  and  gas  vary.  It  has  been 
the  history  of  material  specifications  that  as  we  approach 
perfection  the  requirements  for  the  finished  product  become 
more  important  than  the  question  of  where  the  raw  material 
originated. 

How  to  Develop  Cost  Curves  for 
Building  Estimates 

Equation  of  Cost  Curve  for  Given  Type  of  Building 

Derived  from  Analysis  of  Estimated 

Costs  of  Three  Buildings 

By  0.  G.  Wilbur 

Building  Pilot  Engineer.  The  Baltimore  &  Ohio  System. 
Baltimore,   Md. 

Cnpyright.  1923,  hy  O    O.   WWbvr 

BUILDING  unit  ccst  curve.s  can  be  very  satisfactorily 
used  in  appraisal  work,  at  a  much  reduced  cost  when 
a  number  of  buildings  of  similar  design  and  construc- 
tion are  involved.  This  method  of  appraisal  affords  an 
opportunity  to  compile  data  which  might  be  applied 
as  a  "rule  of  thumb  method"  in  appraising  property 
where  reasonably  accurate  results  are  required. 

Studies  of  costs  of  various  building  materials  and 
rates  of  wages  for  the  various  trades  in  the  princi- 
pal cities  indicate  that  within  certain  zones  but  little 
variation  in  costs  exists,  so  that  by  developing  cost 
curves  covering  the  various  general  types  of  construc- 
tion, using  unit  costs  representative  of  a  certain  ter- 
ritory, those  curves  might  be  applied  anywhere  within 
that  territory  and  reasonable  results  obtained. 

To  develop  a  building  cost  curve  applicable  to  the 
superstructure  of  a  specific  type  of  building,  two  or 
preferably  three  representative  buildings  are  selected 
whose  exterior  and  interior  construction  are  comparable, 
widths  and  heights  varying  somewhat  and  lengths  vary- 
ing to  a  considerable  extent.  If  three  buildings  are 
used,  one  should  be  selected  whose  dimensions  are  nearly 
an  average  between  the  smaller  and  larger  ones.  Pre- 
pare an  estimate  for  each  of  the  three  buildings  to  de- 
termine the  total  cost  of  each  and  plat  the  total  costs 
in  a  graph  using  the  total  volumes  of  the  buildings  as 
the  abscissas  and  the  total  costs^  as  the  ordinates. 
Through  these  three  points  pass  a  flat  curve.  This 
cui-ve  is  the  "total  cost  curve."  The  "unit  cost  curve" 
is  developed  from  the  "total  cost  curve"  by  selecting 
various  volumes  and  their  respective  total  costs  from 


the  "total  cost  curve"  and  reducing  each  to  a  cost  per 
cubic  foot  of  volume;  these  values  are  then  platted 
by  using  the  volumes  as  ordinates  and  the  costs  per 
cubic  foot  of  .'olume  as  abscissas.  A  smooth  curve 
passed  through  these  points  is  the  "unit  cost  curve" 
for  this  type  of  building,  for  any  volume  within  the 
limits  of  the  curve.  Some  engineers  have  endeavored 
to  develop  the  "unit  cost  curve"  on  the  assumption  that 
the  curve  is  a  parabolic  curve,  but  its  equation  is  not 
the  equation  of  a  parabola. 

A  study  of  shop  buildings  and  various  other  classes 
of  railroad  buildings  indicates  that  within  each  classi- 
fication, the  buildings  increase  materially  in  length 
as  the  volume  increases,  but  the  variation  in  width  and 
height  is  small.  Due  to  the  variation  in  width  and 
height,  it  is  impossible  to  derive  an  equation  that  is 
theoretically  correct  unless  it  takes  into  account  the 
three  factors  of  length,  width  and  height  with  con- 
stants and  variables  for  each.  An  equation,  however, 
can  be  derived  for  a  curve  which  for  all  practical  pur- 
poses will  represent  an  average  "unit  cost  curve"  for 
buildings. 

To  develop  the  equation  of  the  cost  curve,  consider 
for  example,  the  following  two  frame  buildings  used  as 
passenger  stations;  their  general  type  of  construction 
being  similar: 

Width.      Length,        Height 


[eight . 
Ft. 

Vn! 
Cu.Ft. 

Est.  Cost 

Unit  Cost 

17  5 

21.478 

$2,302  30 

10  7<- 

14  5 

5,860 

1,443  4! 

24  6(. 

Building  A  20  60 

Building  B  14  28 

The  volume  of  building  A  is  3.664  times  as  large  as 
that  of  building  B.  If  the  widths  and  heights  of  these 
two  buildings  were  identical  the  length  of  A  would 
consequently  be  3.664  times  the  length  of  B.  If  this 
were  true  and  all  the  materials  in  building  A  were 
increased  in  proportion  to  the  volumes  of  A,  and  B, 
then  building  A  would  replace  building  B  in  its  entirety 
3.664  times.  This  would  increase  the  cost  in  the  same 
proportion  and  consequently  the  unit  cost  of  A  would 
be  the  same  as  that  of  B.  The  total  cost  of  A  under 
these  conditions  would  be  $5,283.59,  an  increase  of 
$2,981.29  more  than  the  actual  estimated  cost.  In  con- 
structing A,  although  the  volume  is  more  than  triple 
that  of  B,  certain  units  remain  constant  in  both  build- 
ings, as  for  example  the  ends,  bay  window,  chimney 
and  various  minor  items.  These  items  then,  in  this 
particular  example  were  included  but  once  in  the  con- 
struction of  building  A  and  therefore  omitted  2.664 
times.  The  cost  of  these  omitted  items  is  $2,981.29  as 
developed  above  which  if  reduced  to  one  unit,  gives  a 
total  cost  for  the  two  ends,  bay  window,  chimney  and 
other  constant  items  of  $1,119.10,  which  is  the  "constant 
total  cost  of  constant  units."  Deducting  the  "constant 
total  cost  of  constant  units"  from  the  total  estimated 
cost  of  building  B  and  dividing  the  remainder  by  the 
volume  of  the  building  we  have  the  "constant  unit  cost 
of  variable  units."  The  following  equation  is  then  self- 
evident  using  symbols  as  designated. 

Let  X  =  total  unit  cost ;  y  ^=  total  volume ;  K  =  con- 
stant total  cost  of  constant  units ;  a  =  constant  unit  cost 
of  variable  units;  C  =  total  cost  of  building. 
Then  C  :=  ay  -{-  K  (D 

and  ar  =  a    H —  (2) 

Equation  (1)  is  the  equation  of  the  "total  cost  curve" 
if  the  widths  and  heights  of  the  buildings  are  constant, 
but  since  there  is  a  variation  in  these  dimensions  the 
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equation  of  the  "total  cost  curve"  is  theoretically,  of 
the  general  form  C  =  ay"  -j-  K.  (3) 

This  is  explained  by  the  fact  that  the  cost  of  a  build- 
ing approaches  a  minimum  as  the  building  approaches 
the  shape  of  a  cube.  Therefore  as  widths  and  heights 
slightly  vaiy,  the  power  of  y  in  the  equation  will  vary. 
If  the  widths  and. heights  practically  remain  constant 
for  all  buildings  in  a  type,  y"  in  equation  (3)  will  ap- 
proach y  and  the  equation  of  the  "total  cost  curve"  will 
take  the  form  of  equation  (1)  which  is  the  equation  of 
a  straight  line.  Taking  into  account  the  variation  in 
the  width  and  height,  the  "total  cost  curve"  is  a  flat 
circular  curve  instead  of  a  straight  line. 

If  the  "total  cost  curve"  is  developed  graphically  by 
passing  a  flat  curve  through  three  platted  points  repre- 
senting total  estimated  costs  of  three  buildings  and  a 
"unit  cost  curve"  is  developed  therefrom,  this  curve 
will  nearly  coincide  with  one  developed  from  equation 
(2).  Theoretically  the  "unit  cost  curve"  graphically 
developed  from  the  "total  cost  curve"  will  give  more 
nearly  correct  results  than  the  equation,  and  the  use 
of  the  graphical  method  is  therefore  recommended. 

Example  of  Development — Assume  the  detennination 
of  a  "building  unit  cost  curve"  for  frame  passenger 
stations  of  volumes  from  500  cu.  ft.  to  9,000  cu.  ft. 
The  following  buildings  are  selected  as  typical: 


(A) 10  3 

(B) 12  0 

(C) 16.0 


Dimensions . 

Height,      Length, 

Ft.  Ft. 

X    10.25    X      12 

X     II   75    I       16 

%     MO      X      22 


Volume. 
Cu.Ft. 

Tot.il  Ctet 

Unit  Cost 

1.267 
2.264 
4,928 

$284  89 
351.04 
533.07 

0  225 
0.1563 
0.1082 

Vol.  (CI  4,928  eu  ft. 

=  3.889:  the  ratio  of  volumes 

Vol.  (.4)  1,267 cu.ft. 

Had  it  been  necessary  to  reproduce  all  materials  in 
building  (A)  3.889  times  in  order  to  construct  building 
(C)  because  of  the  volume  of  building  (C)  being  3.889 
times  as  large  as  building  (A),  the  unit  costs  would 
have  been  the  same  and  the  total  cost  of  building  ( C) 
would  have  been  4,928  cu.ft.  x  0.225  =  $1,108.80,  the 
total  multiple  cost,  using  unit  cost  of  building  (A). 
Deducting  $533.07,  the  total  actual  cost  using  unit  cost 
'if  building  (C),  we  have  $575.73  as  the  estimated  cost 
of  constant  units  not  required  in  building  (C).  Divid- 
ing $575.73  by  2.889,  we  get  $199.28,  the  constant  total 
cost  of  constant  units  designated  as  K.  Deducting  from 
S284.89  the  total  co.st  of  building  (A),  $199.28,  the  con- 
stant total  cost  of  constant  units,  we  have  $85.61,  the 
constant  total  cost  of  variable  units.  Now,  $85.61  -f- 
1.267  =  $0.0675  constant  unit  cost  of  variable  units 
which  has  been  designated  as  a. 

Substituting  these  values  for  K  and  a  in  the  equation 

J"  =  a  -)-         and  the  values  for  y  as  indicated  in  the 

V 
following  tabulation,  the  corresponding  values  for  x  are 
'lerived. 


oluine 

l"nil  Cn«t 

1.000 

0  2668 

1.800 

0   1782 

3.500 

n   1245 

6.500 

0  0982 

8.000 

0  0924 

0.000 

0  0874 

The  above  values  for  i  and  y  and  the  values  developed 

from   the   estimates    for   the   three    buildings   used    as 

samples   are   platted    in    Fig.    1    and   a   smooth   curve 

:  i.H.sed  through  the  points.   This  curve  is  the  "unit  cost 

irve"  for  any  size  building  similar  in  construction  to 

'  he  three  selected. 

V\v.  2  rppresents  the  "total  cost  curve"  developed  by 


passing  a  smooth  flat  curve  through  the  three  points 
platted  and  relatively  representing  the  three  typical 
buildings.  Fig.  3  represents  a  "unit  cost  curve"  de- 
veloped graphically  from  the  "total  cost  curve,"  Fig.  2, 
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FIG.  1— UNIT  COST  CURVE 
This  cun-e.  derived  from  the  o.slimated  costs  shown  by  the 
points  in  the  triangles,   indicates  the  relation  between  cubi- 
cal contents  and  cost  per  cubic  foot. 

FIG.   2— TOTAL,  COST  CURVE 
.V   smooth    curve    passed    through    the    total    costs    of    three 
t>'picai  buildings  of  different  volumes. 

FIG.   3— COMPARISOX  OF  L^JIIT  COST  CUR\TES 
K-lation   between    estimated    unit   costs   derived    graphically 
from  Fig.   2  and  computed  as  In  Fig.  1. 

by  assuming  various  volumes  and  computing  the  re- 
spective units  cost  from  the  "total  cost  curve."  The 
points  indicated  within  a  triangle  represent  values  de- 
rived by  using  equation  (2).  It  will  be  noted,  that 
for  large  volumes  the  difference  in  cost  between  the 
graphical  method  and  the  analytical  method  is  approxi- 
mately one  tenth  of  a  cent  per  cubic  foot  or  about 
one  per  cent ;  for  volumes  near  the  center  of  the  curve, 
the  unit  costs  developed  by  both  methods  are  identical 
and  for  the  small  volumes  there  is  a  difference  of  two 
tenths  of  a  cent  per  cubic  foot  or  less  than  one  per  cent. 
The  foregoing  comparison  bears  out  the  di.scussion 
that  "unit  cost  curves"  developed  by  both  methods  are 
practically  identical  and  for  all  practical  purposes,  equa- 
tion (2)  is  the  equation  of  the  "unit  cost  curve." 


Topographic  Surveys  in  1922 

During  the  fiscal  year  ended  .Tune  .SO,  1922,  the  topo- 
graphic branch  of  the  U.  S.  Geological  Survey  sur- 
veyed more  than  12,000  square  mile.s  of  new  area,  ex- 
clusive of  Alaska,  and  reaurveyed  approximately  1,500 
square  miles. 
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Experience  with  Metal  Forms  for 
a  Flat-Slab  Floor 

System  for  Using  Old  Metal  Forms  Worked  Out  on 

Job  and  Saves  Money,  But  Wood  Forms 

Advocated  for  Most  Jobs 

By  Dan  Patch 

Aberthaw  Construction  Co.,   Boston,   Mass. 

IN  the  matter  of  total  cost  and  of  safety  and  con- 
venience in  construction,  the  use  of  wood  forms  for 
flat  slab  construction  would  seem  at  the  present  to  have 
in  its  favor  a  considerable  margin  over  metal  forms. 
The  experience  of  the  writer's  company  during  the  past 
summer  in  the  use  of  metal  forms,  would  lead,  how- 
ever, to  the  conclusion  that  the  margin  might  eventually 
be  made  much  narrower. 

One  of  the  disadvantages  of  standardization  of  design 
and  method  is  the  difficulty  which  arises  when  an 
organization,  trained  to  the  minute  on  its  own  kind  of 
work,  hits  something  new.  The  very  momentum  of 
standardization  may  then  become  a  handicap.  The  com- 
pany the  writer  works  with  is  proficient  in  typical  flat 
slab  form  construction.  It  has  just  been  carrying 
through  a  contract,  however,  for  an  owner  who  had  on 
the  site,  rented  for  a  previous  operation,  a  full  equip- 
ment of  steel  pan  forms,  and  a  partial  equipment  of 
supporting  members.  From  the  time  the  erection  of 
this  system  of  forms  started  the  field  reports  showed 
costs  so  far  above  those  of  standards  that  it  was  evident 
that  something  must  be  done  if  estimates  were  to  be 
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METHOD  OF  SETTING  SOME  CONDUIT  BENDS 

met,  even  with  the  rent  free  use  of  the  metal  pans.  An 
investigator  was  accordingly  sent  from  the  home  office 
to  the  job  to  study  the  operations. 

Details  of  Metal  Formft — The  pans  used  were  3  in. 
in  depth  flanged  inward  at  the  edges  with  stiffening 
pieces  running  crosswise.  The  main  pans  were  in  three 
sizes,  18  in.  x  4  ft.,  2  x  4  ft.  and  2  x  6  ft.  The  smaller 
reshore  pans  were  1  x  4  ft.  and  1  x  6  ft.  with  end  flanges 
omitted  so  that  posts  under  their  ends  could  bear  them 
securely  against  the  slab,  while  the  main  pans  were  sup- 
ported on  the  flanged  edges  by  joists  set  on  shoulders 
bolted  to  the  posts.  These  shoulders  were  tapered  to 
a  standard  taper  and  hard  wood  wedges  of  the  same 
thickness  and  taper  were  inserted  under  the  joists  and 
used  for  adjusting  the  joists  into  the  proper  relation 
to  the  post  tops. 

The  joists  and  wedges  were  kept  in  place  laterally  by 
2  X  4  in.  arms  which  pivoted  on  the  shoulder  bolts  and 
could  be  swung  down  for  purposes  of  stripping.  The 
two  2-in.  joists  plus  the  4-in.  post  made  an  out  to  out  of 
8  in.  which  had  the  design  been  made  to  fit  the  pans, 
would  have  given  ample  landing  for  the  pan  edges.  As 
it  was,  the  plinth  sizes  were  such  that  a  post  spacing 
was  necessitated  which  gave  only  the  2  in.  joist  width  as 
a  landing  for  certain  rows  of  pans. 

Routine  of  Erection — The  operations  as  observed  by 


the  investigator  were  as  follows :  Set  up  and  bcace 
plinth  towers,  set  and  center  plinth  tops,  mark  off  post 
lines  on  paving  or  slab  below,  set  up  posts  with  pair  of 
wedges  under  each  and  brace  with  ledger  boards,  put 
up  joists,  throw  up  arms  and  place  hard  wood  wedges 
on  shoulders,  lay  pans  on  joists,  saw  off  post  tops  which 
interfere  with  pan  flanges,  grade  up  from  under  floor, 
arrange  pans,  final  grade  from  top  of  pans,  drive  up 
loose  and  nail  all  shoulder  wedges,  fit  wood  filling  pieces 
and  panels,  scrape  and  oil  pans. 

Time  studies  were  made  to  determine  what  proportion 
each  operation  was  of  the  total  and  to  indicate  where 
the  greatest  possible  field  for  cost  reducing  study 
might  lie.  Some  of  the  difficulties  encountered  and 
methods  of  eliminating  will  be  enumerated. 

It  was  found  that  one  of  the  costly  operations  was 
the  wood  filling  in,  necessary  because  the  building  had 
not  been  designed  in  multiples  of  pan  dimensions.  This 
would  seem  to  be  an  argument  for  the  closest  kind  of 
co-operation  between  designing  engineers  and  construc- 
tion companies  and  the  very  probable  reason  for  lower 
cost  buildings  by  construction  companies  who  build  to 
designs  made  by  their  own  engineering  departments. 
These  filling  in  pieces  and  panels  were  seen  to  be  un- 
symmetrical,  this  symmetry  being  also  responsible  for 
the  use  of  extra  posts  and  joists  near  certain  of  the 
plinths. 

The  investigator  accordingly  laid  out  a  complete  form 
assembly  to  a  scale  of  J  in.  =  1  ft.  with  a  color  key  to 
show  supporting  structure,  pan  landings  and  filling. 
The  same  assembly  carried  the  design  of  the  wall  beam 
bottoms  and  supporting  jacks  to  suit  the  floor  pans.  It 
is  always  better  to  eliminate  unnecessarj'  operations 
before  making  any  attempt  to  speed  up  work.  This 
assembly  not  only  eliminated  many  moves  on  the  part 
of  the  carpenters  and  move  men,  but  saved  a  consider- 
able amount  of  lumber.  The  carpenters  had  been 
putting  in  place  two  2  x  8  in.  joists  at  each  side  of  the 
plinths.  The  one  of  these  adjacent  to  the  plinth  had  no 
pan  landing  on  it  and  bore  only  a  filling  piece  which 
made  the  plinth  edge.  In  the  assembly  drawn  up  by  the 
investigator  the  joists  adjacent  to  the  plinth  were 
omitted  and  four  cleats  were  nailed  to  the  plinth  top 
frame,  which'was  stripped  and  moved  with  these  tops,  to 
bear  the  plinth  fillers.  This  saved  a  considerable 
amount  of  labor  and  lumber. 

The  operation  of  sawing  post  tops  was  seen  to  be 
unnecessary  after  the  first  set  up  if  the  locations  of  the 
short  tops  could  be  marked  on  the  plan  and  distinguish- 
ing bands  marked  on  the  posts  for  these  locations. 
There  was  a  slight  variation  in  the  length  of  joists  for 
certain  locations.  Carpenters  invariably  had  to  measure 
up  or  try  and  reject.  A  complete  marking  scheme  was 
developed  and  the  move  men  taught  the  location  of  each 
piece  by  mark.  This  allowed  carpenters  to  do  real  work 
instead  of  sorting  and  saved  the  inevitable  waste  due 
to  carpenters  cutting  the  longer  timbers  rather  than 
locate  the  shorter  ones. 

Some  Improved  Methods — As  mentioned  previously, 
certain  of  the  rows  of  pans  could,  on  account  of  the 
design,  have  only  the  2-in.  joist  width  as  a  landing  and 
as  there  was  no  method  of  tying  the  pans  to  give  con- 
tinuous strength,  it  was  quite  easy,  when  working  from 
the  bottom  up,  to  have  joists  now  and  then  out  of  line 
enough  so  that  the  pans  when  laid  and  lined  up  would 
find  no  support  whatever  for  one  of  their  ends.  This 
necessitated    either    casting    off    the    ledgers    and    re- 
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r-rectins  the  plinths  to  support  the  pans.     L-pp..-.  ilKht— 

aligning  the  ponts  and  joists  or  the  spiking  on  of  2  x  4  in 
continuou.s  cleat.s  to  the  joists.  To  eliminate  this  cor- 
rectional work  which  cost  considerable  and  to  assure 
eymmetrical  filling  pieces  at  plinths,  spacing  battens 
were  made  and  all  posts  were  set  up  with  the  tops 
Correr-tly  spaced.  With  a  hij?h  story  height,  even  if  .set 
up  with  a  spirit  level  the  posts  set  to  a  bottom  spacing 
will  be  out  of  line  at  the  top.  The  spread  of  the  plinth 
tower  po.sts  was  just  enough  different  from  the  adjacent 
iines  of  centering  posts,  so  that  it  was  difficult  (o  run 
tne  ledger  boards  in  a  continuous  line  acro.ss  the  building 


>K   A    FLAT-SUAB   rnSCUKTii  KLXiOK 

con'U^.'^Lwcr'^r.Ut''''^;"'^.''*'''',-''"'''"^  ■""""  •"^^'Iv   '» 
^uM,  I.I..      i>o»cr,   ilRht — ErictinR  thi'  mnln   JoIb!h. 

The     spread     was     changed     and     the     diflicultv     was 
eliminated. 

As  the  forms  were  being  erecterj  when  the  investiga- 
tor went  to  the  job  the  filling  pieces  at  the  plinths  were 
.so  wide  that  timbers  boarded  over  were  used.  With 
the  new  layout  it  was  possible  to  u.se  a  single  3  x  4  in 
piece  at  each  plinth  edge  acro.ss  the  building  except  the 
two  middle  edges,  where  filling  pieces  were  eliminated 
entirely  by  using  two  4-ft.  p.ms  in.<<to,'id  of  one  r,.ft  pan 
for  the  middle  bay.  In  order  to  use  the  8x4  in.  solid 
filler  a  change  was  made  in  the  method  of  setting  some 
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conduit  bends  as  shown  in  the  drawing.  This  change 
made  easier  stripping  and  re-use  of  filling  pieces. 

Saving  Time  and  Mo:iey — The  time  studies  had 
shown  that  there  was  much  time  lost  due  to  bringing 
pans  onto  the  floor  before  the  supporting  structure  was 
ready  ahead  of  them.  By  keeping  the  pans  off  the  work- 
ing floor  until  a  place  was  ready  to  lay  them,  a  second 
handling  was  saved. 

The  operation  of  grading  the  floor  had  appeared  to 
be  one  of  excessive  cost.  This  was  partly  due  to  the  fact 
that  there  were  two  points  of  adjustment  between  the 
floor  below  and  the  pans  above,  one  between  the  joist 
and  shoulder  and  one  between  the  bottom  of  the  post 
and  the  floor.  The  cost  was  reduced  by  proper  adjust- 
ment of  joist  tops  and  post  tops  at  the  start,  and  nailing 
in  the  wedges.  Grading  cost  was  further  reduced  late 
in  the  job  by  a  scheme  of  one  of  the  job  engineers  which 
was  undoubtedly  of  value  and  should  become  6ne  of  the 
regular  operations.  The  posts  as  originally  set  up  were 
often  not  within  one  to  two  inches  of  the  proper  grade. 
This  made  it  necessary  to  cast  the  ledgers  adrift  in  order 
to  grade  and  then  renail  after  grading.  To  obviate  this  a 
straight  edge  was  set  on  blocks  at  either  end  so  adjusted 
that  when  they  rested  on  the  plinth  panels  the  straight 
edge  was  at  the  grade  of  the  post  tops.  This  allowed 
the  posts  to  bf  set  so  closely  to  grade  before  the  ledgers 
were  first  nailed  that  the  final  grading  could  be  done 
without  detaching  them. 

That  the  study  made  of  this  job  had  a  distinct  finan- 
cial value  would  be  indicated  by  the  following  cost  fig- 
ures. About  15  per  cent  of  the  job  had  been  done  when 
the  study  methods  were  adopted. 

Average  Cost,  per  Square 

First                 Last  Difference  Quantity  Labor 

1 5  Per  Cent     85  Per  Cent  85  Per  Cent  85  Per  Cent  Sa^^ng 

Floorslab 12.84                7.81                 5.03  1098  $5,530 

Wall  beams. .. .         26.19               19  39                6.80  148  1.006 

$6,536 

No  estimate  has  been  made  of  the  material  saved. 
There  was  an  additional  labor  saving  on  the  wall  beams 
due  to  a  change  in  squad  bosses  which  amounted  to  $273. 

Costs — The  costs  per  square  for  the  last  week's  work 
were  $6.70  and  $15.35  respectively,  which  would  lead 
the  writer  to  believe  that  the  investigator  may  not  have 
squeezed  all  the  water  out,  and  that  the  average  of  $7.81 
might  be  lowered  on  another  job.  From  such  informa- 
tion as  has  come  through  to  him,  however,  he  would 
venture  the  following  conclusions : 

1.  That  for  New  England,  at  least,  wood  panels  still 
give  a  more  economical  system  of  forms  for  concrete 
construcS.on.  The  steel  pans  save  very  little  lumber  in 
the  supporting  system  and  the  labor  saved  due  to  not 
having  to  make  up  panels  is  partly  lost  by  the  labor 
necessary  to  mill  and  assemble  the  special  posts  with 
shoulders  and  arms. 

2.  In  hot  weather  the  steel  pan  floor  is  more  difficult 
for  the  men  to  work  on. 

3.  Lack  of  continuity  and  difficulty  of  tying  in  wall 
beams,  floor  stops  and  other  members  makes  steel  pans 
less  attractive. 

4.  Inserts,  "Hy  chairs,"  and  sleeves  are  more  difficult 
to  set  on  steel  pans. 

5.  While  steel  pans  may  outlast  wood  panels,  after 
a  few  uses  much  labor  has  to  be  expended  on  them  in 
order  to  get  good  concrete  surfaces.' 

6.  This  type  of  steel  pans,  after  any  considerable  use, 
give  the  ceiling  a  wavy  appearance  due  to  deflection 
between  flanges  and  ribs. 


City  Zoning  Adopted  by  110  Cities 

To  THE  close  of  1922  zoning  had  been  adopted  by 
110  municipalities  in  the  United  States.  Additions 
to  the  table  published  in  Engineering  News-Record, 
Sept.  28,  1922,  p.  519,  in  the  article  by  Mary  T.  Voor- 
hees,  of  the  Division  of  Building  and  Housing,  United 
States  Department  of  Commerce,  to  bring  the  record 
to  the  close  of  1922,  are  as  follows,  according  to  Miss 
Voorhees : 

ADDITIONS  TO  ZONING  ORDINANCE  CITIES 
"Comp."  indicates    comprehensive.     "Use"  means  use  district  only.     The 
last  column  gives  the  dates  of  adoption. 

CALIFORNIA                                                Hillside Comp.  1922 

Fresno Use               ....        Kearney Comp.  1 922 

So.  Pasadena Comp.           1922       Madison Comp.  1922 

Orange Comp.  1922 

ILLINOIS                                                       Passaic   Comp.  1922 

Berwyn West  Hoboken... .  Comp.  1922 

Highland  Park 

^^vSe^ NEWYORK 

Wilmette.;;;.::::      Comp.  1922       Bmghamton......     Comp.  1922 

INDIANA  Buffalo Use  1922 

Indianapolis Comp.  1922       ?°,fi,™"„.„ Comp.  1922 

MASSACHUSETTS 

Lowell Use 

Newton Comp. 

Springfield Use 


.Jamestown. 

Mount  Vernon Comp.  1922 

1922 

I  "2  OHIO 

"21        Bay  Village Comp.  1922 

ArTMMi?onT%  Euclid  Village Comp.  1922 

MINNESOTA                                                    Grandview  Heights    Comp.  1922 

Mmneapolis Height  1920       Hiewood Comp.  1922 

NEW  JERSEY  ^^"'^'^^"^ "^^  '"" 

Cranford Comp  1 922 

Elizabeth Comp.  1922  TENNESSEE 

Fort  Lee Comp.  1921        Memphi.= Comp.  1922 

About  40  per  cent  of  the  110  cities  adopted  zoning  in 
1922.  Of  the  110,  74  have  complete  zoning,  including 
use,  height,  and  area  restrictions;  27  regulate  use  only; 
1  each  regulate  use  and  height,  use  and  area  and  height 
alone,  and  further  extent  of  the  regulation  is  not  re- 
ported. In  the  original  table,  Newark,  N.  J.,  should 
have  been  listed  as  having  adopted  zoning  in  1919  in- 
stead of  1920,  the  ordinance  having  been  passed  late  in 
December,  eff'ective  Jan.  3,  1920. 


Four  Missouri  River  Crossings  to  Be  Built 
by  Missouri  State 

Hitherto  only  three  highway  bridges  have  crossed 
the  Missouri  River  within  the  State  of  Missouri:  at 
Kansas  City,  Jefferson  City,  and  St.  Charles,  all  of  them 
toll  bridges.  •  They  are  far  too  widely  separated  for  the 
needed  interconnection  of  the  highway  systems  on  the 
two  sides  of  the  river.  Accordingly,  four  new  crossings 
are  being  built  by  the  state  highway  commission,  under 
Federal  Aid.  They  are  located  at  Boonville,  Glasgow, 
Waverly,  and  Lexington.  All  are  high-level  bridges, 
requiring  no  movable  spans.  The  Boonville  bridge  will 
have  2,665  ft.  of  steel  bridge,  447  ft.  of  reinforced-con- 
crete  trestle,  eaith-fill  approaches  and  a  roadway  18  ft. 
8  in.  wide  and  will  cost  $527,000.  The  Glasgow  bridge, 
with  four  river  spans,  totaling  1,224  ft.  and  684  ft.  of 
approach  spans,  will  have  a  roadway  width  of  21  ft.  and 
will  cost  $566,000.  The  Waverly  bridge,  with  five  river 
spans  aggregating  1,610  ft.  .and  345  ft.  of  approach 
spans,  will  have  a  20-ft.  roadway  and  will  cost  $585,000. 
The  Lexington  bridge,  largest  of  the  group  and  with  the 
greatest  depth  to  rock  (100  ft.)  will  have  a  20-ft.  road- 
way, will  cost  $1,169,000,  and  will  comprise  3,071  ft.  of 
steel  superstructure.  J.  A.  L.  Waddell  is  consulting 
engineer  for  the  Lexington  bridge,  F.  W.  Adgate  for  the 
Glasgow,  and  Harrington,  Howard  &  Ash  for  the  other 
two.  Their  construction  is  under  the  direction  of  B.  H. 
Piepmeier,  chief  engineer  of  the  state  highway  com- 
mission. 
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The  Present  Status  of  Sewage  Treatment  in  England— III 

Impressions  Based  on  Visits  to  Various  Works  and  on  Interviews  with  British  Specialists  in  January. 
1923,  Presented  with  a  View  to  Current  American  Problems 

By  George  W.  Fuller 

Consulting  Engineer,  New  York  City 


From  his  observations  at  eight  British  i)istaIlatio7is, 
Mr.  Fuller  concludes  that  the  activated-sludge  process 
has  come  to  stay,  although  much  is  yet  to  be  learned 
regarding  it.  Preliminary  treatment  in  England  exceeds 
thai  in  the  United  States.  As  a  rule,  nitrification  is  not 
being  sought  or  obtained.  The  present  competition  be- 
tween air  diffusion  and  mechanical  agitation  is  described 
and  the  patent  situation  outlined.  As  a  rule,  disposal  of 
the  excess  sludge  has  not  yet  been  faced  as  a  separate 


problem,  since  the  sludge  usually  goes  in  with  other 
sludge  for  disposal.  Activated-sludge  installation  costs 
seem  to  be  Imver  at  some  works  than  revamvinn  old 
works  of  other  types.  Operating  costs  range  from  £2 
to  £2  10s.  per  million  imperial  gallons  for  1-m.g.d.  instal- 
lations with  poiver  cost  7d.  per  kiv.-hr.,  an  average  of 
$9  per  million  United  States  with  current  at  1.4c.  per 
kw.-hr.  The  two  earlier  articles  appeared  Feb.  1  and 
8,  pp.  206  and  252. — EDITOR. 


Outlook  for  the  Activated-Sludge  Process 

ON  ENGLISH  evidence  alone  this  method  has  come 
to  stay,  with  a  certainty  that  moi'e  and  better  data 
concerning  it  will  be  available  year  after  year.  I  saw 
eight  installations,  built  or  building,  for  its  use  on  a 
sizeable  scale,  although  in  each  instance  only  a  part 
of  the  total  sewage  flow  was  treated.  While  these  may 
be  termed  demonstration  plants,  yet  it  is  worthy  of  note 
that  the  Ministry  of  Health  has  sanctioned  a  loan  for 
building  works  for  treating  by  this  method  the  entire 
sewage  flow  of  Reading,  from  plans  of  Midgely  Taylor, 
one  of  the  foremost  sanitary  engineers.  Further,  de- 
signs are  being  prepared  by  Haworth  for  the  entire 
flow  at  Stockport.  Caink  at  Worcester  is  similarly  en- 
gaged on  units  for  treating  all  local  sewage.  Sizable 
plants  are  under  way  or  projected  at  Shefliield,  Hanley, 
Birmingham  and  in  the  Bury  district.  Numerous  inves- 
tigations on  a  small  scale  are  being  conducted,  par- 
ticularly at  London  and  Bradford. 

Soundness  of  Method — The  scientific  basis  on  which 
this  biological  process  is  founded  is  undoubtedly  sound, 
regardless  of  the  limitations  which  its  practical  appli- 
cation may  encounter.  It  stands  up  against  trade 
wastes  surprisingly  well.  I  heard  of  only  two  instances 
where  difficulties  had  been  noted:  gas-house  wastes  or 
tar  at  Manchester  and  an  inhibiting  effect  on  bacteria 
reported  by  the  chemist  at  Leeds  as  caused  by  local 
trade  wastes  at  times.  I  was  interested  to  note  that 
Garfield  finds  that  by  applying  in  a  30,000-gal.  tank 
about  3  cu.ft.  of  air  per  gallon  for  an  average  period  of 
40  to  48  hours  he  can  activate  the  Bradford  sewage  so 
that  grease  is  removed  by  oxidation  at  the  rate  of  about 
two  tons  per  million  gallons.  CUnless  otherwise  .stated 
tons  of  2,240  lb.  and  imperial  gallons  are  used  through- 
out this  article.)  This  intense  selective  action  of  the 
bacteria  causes  the  temperature  of  the  sewage  to  rise 
from  about  60  to  80  deg.  F  and  converts  the  sewage  into 
flUite  an  effective  coagulant. 

Statuit  of  the  Art — There  is  a  vast  difference  between 
fteory  and  practice  concerning  this  method.  No  mat- 
ter how  sound  the  scientific  basis,  its  usefulness  de- 
pends on  the  skill  shown  in  the  art  of  its  application. 
Basic  data  obtained  on  a  si7,aV)le  srale  are  now  coming 
steadily  forward,  but  it  will  hf  a  long  time  Ijcfore  we 
know  as  much  about  this  method  as  we  do  about  some 
other  lines  of  engineering,  where  practice  has  become 
stabilized,  if  not  standardized.    On  the  other  hand,  there 


is  no  reason  why  this  method  cannot  be  adopted,  if 
desired,  at  most  localities  provided  the  margins  of 
capacity  are  not  made  too  small  or  provided  there  is 
not  a  disposition  to  look  too  closely  into  costs,  either 
actual  or  relative.  A  leading  question,  ordinarily,  will 
be  a  decision  between  this  method  and  sprinkler  beds, 
and  for  this  the  answer  will  no  doubt  vary  in  accord- 
ance with  a  number  of  local  factors.  Perhaps  this  ques- 
tion may  be  settled  now  at  some  localities  without  much 
investigation ;  but  I  doubt  it,  as  a  general  proposition. 

Preliminary  Treatment — Before  aeration  the  English 
sewages  are  clarified  to  a  much  greater  extent  than  in 
America.  The  detritus  tanks  at  Tunstall  hold  1/100 
d.w.f. ;  at  Manchester  from  40  to  60  minutes  flow;  and 
at  Bury  and  Birmingham  the  aerated  sewage  has  first 
been  thoroughly  sedimented.  At  Worcester  a  flow  of 
about  750,000  gal.  daily  is  pumped  at  the  end  of  a  tunnel 
from  a  suction  well  20  ft.  in  diameter  and  84  ft.  deep, 
with  the  suction  pipes  extending  about  midway  into  the 
sewage,  the  depth  of  which  ranges  from  50  to  60  ft. 
Ardern  favors  tanks  holding  1 J  hours  for  dry-weather 
flow,  which  gives  I  hour  at  3  X  d.w.f.  Haworth  at 
Sheflieid  has  used  tanks  holding  about  one  hour's  dry- 
weather  flow,  but  for  Stockport  where  the  sewage  con- 
tains much  trade  waste,  he  will  have  tanks  holding  15 
hours'  dry-weather  flow,  and  five  hours'  of  wet-weather 
flow.  Makepeace  is  providing  at  Hanley  detritus  tanks 
holding  two  hours'  dry-weather  flow.  Thus  it  is  .«een 
that  the  clarified  English  sewage  more  nearly  compares 
with  American  sewages  before  aeration  than  one  might 
suppose. 

Nitrification — At  none  of  the  plants  visited  was  nitri- 
fication of  the  effluent  .sought  or  obtained,  except  at 
Tunstall,  although  the  Worcester  data  are  not  at  hand 
at  the  moment.  This  is  attributed  to  the  influence  of 
trade  wa.stes,  as  nitrification  is  said  to  appear  during 
holidays.  The  settled  eflluent  is  clear  and  stable.  Non- 
putrescibility  seems  to  be  due  partly  to  oxygenation  but 
principally  to  the  successful  removal  of  rnlloidal  or- 
g.-inic  matter.  I  surmise  that  the  separation  of  colloids 
from  the  more  concentrated  English  sewages  may  come 
ahout  rather  more  readily  than  in  the  case  of  the 
weaker  American  sewages.  Perhaps  the  influence  of 
iron  salts  is  a  greater  factor  than  generally  realized. 
However,  the  coagulating  capacity  of  the  returned 
activated  sludge  seems  in  some  cases  to  be  more  of  a 
factor  than  is  generally  regarded  as  the  case  in  America. 
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Comparison  of  Data- — American  engineers  have  been 
somewhat  puzzled  to  know  why  with  the  air  diflfusioii 
plants  there  has  been  used  in  England  for  concentrated 
sewages  rather  less  air  per  volume  of  sewage  than  with 
the  weaker  American  sewages.  Without  discussincr 
details,  mention  may  be  made  of  several  elements. 

1.  English  sewages  are  better  clarified. 

2.  American  plants  are  operated  to  produce  more 
nitrification,  partly  with  the  view  to  getting  sludge 
which  more  completely  contains  the  colloids  and  partly 
in  the  hopes  of  promoting  ease  of  dewatering. 

3.  Metal  salts  are  seemingly  more  of  a  factor  in 
England. 

4.  The  sewages  at  Milwaukee  and  Houston  are  not 
particularly  weak  from  the  English  viewpoint,  and  the 
test  plant  at  Cleveland,  with  a  weak  sewage  containing 
iron,  showed  quite  good  results  with  perhaps  one-hal/ 
of  the  quantity  of  air  ordinarily  used  in  America. 

Differences  in  methods  of  analyses  make  it  difficult 
to  compare  laboratory  data  in  very  precise  terms.  The 
influence  of  concentration  upon  the  ease  of  separation 
of  colloids  needs  elucidation.  At  some  American  plants 
there  is  quite  likely  a  waste  of  air  in  preventing  deposi- 
tion in  the  aerating  tank  of  solids  from  the  less  clarified 
and  less  comminuted  American  sewages.  With  such 
depositions  come  deaeration  and  the  need  of  overcoming 
its  effect  on  the  main  body  of  sewage  aerated. 

Competitive  Arrangements — There  is  more  or  less 
competition  between  "air  diffusion"  and  "mechanical 
circulation"  arrangements.  Of  the  latter  there  are  two 
types,  one  developed  by  Bolton  at  Bury  and  the  other  by 
Haworth  at  Sheffield.  The  Bolton  device  provides  sur- 
face agitation  and  aeration  in  a  tank  by  revolving  buck- 
ets on  an  agitating  cone  or  apron  attached  to  a  shaft, 
with  the  buckets  fed  by  an  uptake  pipe  leading  sewage 
from  the  bottom  of  the  tank,  which  has  a  hopper  bot- 
tom. The  discharges  from  the  buckets  splash  the  sur- 
face with  resulting  waves  and  a  circulatory  movement 
of  the  entire  contents  of  the  tank.  At  Sheffield,  Ha- 
worth uses  paddle  wheels  to  produce  surface  aeration 
and  circulation  of  the  contents  of  a  series  of  channels 
about  4  mile  in  extent  at  a  velocity  of  about  1.5  ft.  per 
second.  These  respective  details  are  well  described  in 
recent  issues  of  the  London  Surveyor.  The  diffusion 
plates  &nd  other  associated  arrangements  are  subject 
to  patents  secured  by  Jones  and  Attwood  who  did  a 
good  deal  in  earlier  years  to  develop  the  art  of  applying 
this  process  and  who  recently  assigned  their  patents  to 
Activated  Sludge,  Limited,  14  Howick  Place,  Victoria 
St.,  London,  S.  W.  I.  The  Bury  device  has  been  patented 
by  Bolton  and  its  selling  agents  are  Ames  Crosta  Sani- 
tary Engineering  Co.,  Ltd.,  12  Victoria  St.,  Nottingham. 
The  Sheffield  arrangements  have  not  been  patented  by 
Haworth  who  is  serving  as  consulting  engineer  for  sev- 
eral English  cities  and  also  for  the  Sewage  Disposal 
Division  of  the  National  Department  of  Public  Works 
in  Holland.  There  is  considerable  competition  between 
these  different  arrangements,  with  more  or  less  dis- 
cussion and  controversy  over  their  respective  merits. 
In  fact,  I  am  reminded  of  the  more  or  less  similar  dis- 
cussions which  I  noted  during  a  visit  to  England  in 
1900  as  between  contact  beds  and^percolating  filters. 

It   is  said  that  about  30   brake  horsepower   is  con- 
,  tinuously  required  to  provide  aeration  for  treating   1 
m.g.d.,  by  either  air  diffusion  or  the   Sheffield  paddle, 
wheels,  while  about  one-half  this  power  is  sufficient  for 


the  Bury  device.  Some  of  the  mechanical  appliances 
are  crude,  as  is  usually  the  case  with  early  beginnings, 
while  others  seem  to  be  on  a  fair  working  basis.  The 
difficulty  in  comparing  these  arrangements  does  not 
seem  to  me  to  relate  so  much  to  estimating  the  power 
required  to  actuate  certain  devices  as  it  does  to  equating 
work  done  in  treating  different  sewages  for  different 
periods  in  tanks  of  different  types.  Directly  comparable 
data  on  a  working  .scale  are  not  available.  I  understand 
that  Watson  has  made  comparative  tests  on  a  small 
scale  at  Minworth  and  that  he  will  soon  begin  an  instal- 
lation on  a  large  scale.  At  London  tests  were  carried 
out  last  year  at  Crossness  with  air  diffusers  and  be- 
ginning in  January  of  this  year  tests  ai'e  understood 
also  to  include  each  type  of  mechanical  circulation. 

Combined  Aeration  and  Sedimentation  Tank — The 
only  tank  of  this  type  was  found  at  Bury.  It  is  not 
believed  to  serve  well  the  fluctuating  flov/s  in  cases 
where  the  entire  city  sewage  is  treated,  rather  than 
at  a  fairly  uniform  flow  as  in  test  devices.  Bolton  is 
not  using  it  in  his  new  design  for  the  neighboring  town 
of  Prestolee.     More  sedimentation  seems  desirable. 

Flexibility  of  Arrangements — There  is  a  good  deal  of 
difference  between  test  devices  and  those  needed  in  ac- 
tual operating  practice.  In  this  respect  I  believe  the 
English  engineers  are  studying  their  designs  most  care- 
fully in  order  to  have  the  large  plants  meet  the  practical 
needs  which  vary  so  much  from  time  to  time.  It  is 
apparent  that  margins  of  capacity  are  being  greatly 
increased  and  that  devices  are  being  studied  to  give 
as  much  flexibility  of  performance  as  is  practicable. 

Size  of  Aerating  Tanks — The  capacity  of  the  aerating 
tanks  in  terms  of  dry-weather  flow  is  about  8  hours  at 
Manchester;  12  hours  for  the  new  Hanley  works  de- 
signed by  Makepeace  and  for  the  Prestolee  project  being 
designed  by  Bolton;  15  to  18  hours  at  Sheffield;  and  18 
to  24  hours  for  the  new  works  being  designed  for  Stock- 
port by  Haworth.  Watson  will  use  1  hour  for  the  in- 
fluent to  his  Minworth  filters.  The  above  sizes  are 
generally  larger  than  formerly  were  needed,  but  it  is 
the  intent  of  several  of  the  designers  to  put  through 
3  X  d.w.f.  during  stonns.  In  this  respect  greater  flexi- 
bility is  claimed  for  the  activated-sludge  method  than 
for  sprinkler  beds.  But  this  does  not  mean  much  with- 
out detailed  comparative  study  of  loadings  and  costs. 

Details  of  Aerating  Tanks — Caink  has  operated  a 
750,000-gal.  plant  for  seven  years,  during  which  time 
I  understand  that  he  has  taken  out  and  repaired  52  of 
the  350  diffuser  plates.  The  cost  of  this  per  million 
gallons  cannot  be  great  but  it  suggests  perhaps  the 
desirability  of  standby  tanks,  should  several  tanks  need 
repair  at  once,  although  I  understand  the  clogging  or- 
dinarily comes  on  gradually.  "Rusting"  of  the  plates 
does  not  seem  to  be  a  serious  {actor  (as  at  Houston) 
although  the  plates  are  set  in  cast-iron  frames  and  fed 
by  galvanized-iron  drop  pipes.  Plate  clogging  has  been 
noted  at  Manchester  and  Tunstall  but  is  said  not  to  be 
serious.  New  designs  at  the  Withington  sewage-works 
at  Manchester  and  at  Hanley  provide  one  longitudinal 
row  of  plates  in  each  bay.  The  ratio  of  plate  to  floor 
area  at  Hanley  is  1:16,  as  is  also  true  at  the  second 
Withington  plant  now  being  built  as  a  duplicate  of  the 
Davj-hulme  plant  which  went  in  service  in  March,  1921. 
At  both  of  these  Manchester  plants  the  line  of  diffusers 
is  at  one  side  of  the  flat  floor  of  the  bay,  while  at  Han- 
ley the  diffusers  are  in  the  center  from  which  the  floor 
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slopes  upward  on  either  side.  The  circulatory  move- 
ment of  the  sewage  and  sludge  seems  to  be  effective 
in  providing  a  bottom  velocity  of  about  1.5  ft.  per  sec- 
ond and  in  preventing  bottom  deposits.  The  saw-tooth 
floors  with  diffuser  plates  placed  transversely  in  the 
bays  seem  to  be  abandoned  in  new  designs.  At  the 
Hanley  works  the  bays  are  subdivided  by  several  double 
transverse  walls,  of  which  the  fir.st  extends  from  the 
bottom  to  the  established  flow  line  and  over  which  the 
sewage  passes,  meeting  the  second  wall  which  extends 
from  above  the  flow  line  nearly  to  the  tank  bottom. 

Volume  of  Sludge — I  judge  that  the  volume  of  sludge 
in  the  aerating  tanks,  after  settling  1  hour,  would  range 
from  15  to  25  per  cent  at  several  of  the  plants.  But 
I  was  interested  to  note  two  exceptions,  one  above  and 
one  below  the  "normal."  Watson  has  used.  I  under- 
stand, at  his  filter  influent  plant  only  5  to  15  per  cent 
of  solids  by  volume  in  his  aerating  tanks.  On  the  other 
hand.  Makepeace  has  used  at  Tunstall  a  volume  of  solids 
reaching  as  high  as  60  per  cent  after  settling  three 
hours.  This  reduces  the  apparent  period  of  aeration 
in  the  tank  but  he  is  inclined  to  think  that  it  explains 
why  he  gets  so  good  nitrification  and  helps  in  handling 
more  flow  at  times  of  storms  than  would  otherwise  be 
the  case.  His  present  program  is  to  return  all  sludge 
to  the  inlet  of  his  aerating  tanks  and  about  once  a  week 
send  the  excess  to  the  detritus  tank. 

Air  Used — I  found  that  at  Worcester  and  Tunstall  the 
air  amounted  to  about  1  cu.ft.  per  Imperial  gallon  fO.833 
ru.ft.  per  U.  S.  gal.],  while  at  both  Manchester  works 
Ihe  average  figures  were  given  as  about  1.4  cu.ft.  Com- 
pressors are  usually  operated  at  about  normal  capacity 
and  the  quantity  of  air  is  really  a  function  of  varying 
rates  of  sewage  flow  through  the  aerating  tanks.  Thus 
at  Davyhulme  I  found  the  registers  to  indicate  only  a 
little  over  0.5  cu.ft.  per  gallon,  due  to  a  high  rate  of 
.sewage  flow  at  11:30  in  the  morning. 

Hvmt's  TaJikft — Tanks  of  the  Dortmund  type  are  u.sed 
with  the  intent  of  getting  a  sedimentation  period  of 
about  two  hours,  at  maximum  rate,  and  a  velocity  of  not 
over  8  ft.  per  hour.  In  terms  of  dry-weather  flow  the 
capacities  are  usually  four  to  six  hours,  depending  on 
whether  the  wet-weather  flow  will  be  2  or  3  X  d.w.f. 
A  one-hour  period  at  Worcester  proves  too  small. 

Sludge  Handling — The  excess  sludge  at  most  Engli.sh 
plants  of  the  activated-sludge  type  is  mixed  with  other 
sludge  produced  at  the  works,  and  so  the  issue  per  se 
has  been  faced  in  only  a  limited  way.  Makepeace  con- 
siders that  he  has  a  reasonable  solution  of  the  problem 
by  pressing  a  mixture  of  the  activated  sludge  and  of 
plain  sedimentation  sludge  obtained  by  the  use  of  rela- 
tively large  detritus  tanks.  At  least  that  is  his  actual 
program  at  Tunstall  and  his  projected  program  for  Han- 
ley. Pumping  liquid  sludge  onto  cultivated  land  within 
a  radius  of  a  few  miles  was  mentioned  V)y  several,  in 
order  to  make  u.se  of  its  fertilizing  properties.  The 
latter  are  quite  favorably  reported  on  from  the  Rolh- 
amsted  Experimental  Station,  where  tests  have  recently 
been  made  with  expenses  met  by  the  Ministry  of  Agri- 
culture. For  two  years  Haworth  has  applied  the  acti- 
vated sludge  coming  from  the  Sheflleld  plant  dealing 
with  the  sewage  of  about  20,000  persons,  and  containing 
about  99  per  cent  water,  on  about  two  acres  of  land  6f 
a  texture  only  moderately  porous.  The  secret  of  suc- 
cess seems  to  be  to  give  the  surface  a  slope  of  perhaps 


0.5  per  cent,  so  that  the  clear  water  can  run  ahead  of 
the  solids  which  close  the  voids  of  the  surface.  The 
area  has  been  spaded  with  care.  Several  have  men- 
tioned this  method  as  quite  satisfactory  if  the  area 
equals  4  sq.ft.  per  person  served.  Caink  has  also  applied 
the  sludge  from  the  Worcester  plant  to  an  area  of  about 
2.5  acres  for  about  20,000  persons.  I  visited  this  plant 
after  a  long  period  of  heavy  rains  and  found  that  it  was 
generally  covered  with  sludge,  of  which  only  a  small 
portion  was  spadable.  This  area  seemed  more  porous 
than  that  at  SheflSeld  but  it  has  been  much  longer  in  use. 
and  it  will  shortly  be  much  enlarged.  Caink  says  he  has 
had  no  complaints  from  odors.  He  regards  it  more  as 
a  lagooning  than  a  sludge  drying  area.  However,  he 
gets  the  sludge  to  a  70-80  per  cent  water  content,  per- 
mitting him  to  sell  it  for  10s.  per  ton  at  the  works,  or 
20s.  if  he  delivers  it  to  the  railroad  station.  At  Man- 
chester, Sheffield  and  some  other  places  studies  have 
been  made  on  dewatering  the  sludge  by  vacuum  filters 
and  dryers,  but  I  doubt  if  available  English  data  ap- 
proach in  extent  those  obtained  at  Milwaukee,  Chicago 
and  Houston.  The  English  have  done  enough  to  realize 
the  difficulty  of  dewatering  activated  sludge  which  may 
behave  quite  differently  depending  upon  varying  com- 
position both  chemically  and  biologically. 

Efficiency  and  Cost — There  is  no  doubt  about  the 
capability  of  this  process  to  turn  out  a  stable,  clear 
effluent,  without  air  nuisances  in  the  neighborhood. 
Its  installation  cost  is  attractive  to  the  English  as  it 
is  less,  apparently,  at  some  places  than  that  of  revamp- 
ing existing  works.  Operating  costs  vary.  They  are 
stated  as  ranging  at  some  places  from  £2  to  £2  10s.  per 
million  gallons  for  a  1,000,000-gal.  installation  with 
power  costing  7d.  per  kilowatt-hour. 

Patent  Situation — It  appears  that  Jones  &  Attwood 
and  their  successors.  Activated  Sludge,  Limited,  have 
spent  considerable  money  for  the  development  of 
this  process,  including  the  early  construction  of  several 
plants,  such  as  the  one  at  Worcester,  under  guarantee 
as  to  performance.  Steps  for  recouping  early  losses 
and  the  continuing  upkeep  of  offices  with  a  technical 
staff  at  Westminster  are  not  easy  to  negotiate,  no  mat- 
ter how  equitable  they  are.  To  add  such  overhead  items 
to  factory  costs,  as  is  done  by  the  makers  of  pumps, 
boilers  and  other  lines  of  equipment  in  extensive  use, 
probably  has  it  drawbacks  because  of  the  relatively 
small  sums  of  money  involved  in  these  particular  prod- 
ucts. Furthermore,  the  owners  of  patents  associated 
with  the  air  diffusion  devices  and  method  now  face 
competition  from  two  types  of  mechanical  circulation 
appliances,  of  which  one  is  patented  and  the  other  not. 
Such  a  situation  stimulates  interest  and  discussion  but 
over-promotion  easily  leads  to  exploitation  which  is 
usually  disastrous  to  all  concerned.  Competition  within 
reasonable  limits  is  helpful  and  I  doubt  if  experienced 
engineers  begrudge  reasonable  overhead  expenses  to  pro- 
moters and  sellers  of  patented  arrangements.  The 
program  as  to  the  status  of  patents  on  the  activated- 
sludge  method  does  not  seem  to  have  become  fully 
mature  1,  and  development  will  be  watched  with  keen  in- 
terest. This  is  particularly  true  of  American  engineers 
who  have  followed  during  the  past  twenty-five  years  the 
course  of  such  patented  arrangements  as  the  Cameron 
septic  tank,  the  ImhofT  tank,  the  mechanical  or  rapid 
sand  water  filters,  to  say  nothing  of  more  recent  pro- 
prietary devices  for  sewage  treatment. 
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Force-Account  Bridge  Building 
in  South  Dakota 

State  Highway  Department  Crews  Build  Wood  and 

Steel  Spans — Wood  Truss  Design — Solid 

Plank  Floor  for  Old  Spans 

HIGHWAY  BRIDGE  construction  on  a  force-account 
system  by  the  state  highway  commission  has  be- 
come necessary  in  South  Dakota  in  several  cases  where 
the  work  was  in  undeveloped  country  and  remote  fi'om 
railroad  communication  and  therefore  failed  to  interest 
contractors,  especially  when  plenty  of  more  attractive 
work  was  available  elsewhere.  As  organized  by  J.  E. 
Kirkham,    bridge    engineer    of    the    commission,    the 


by  his  department  at  a  cost  of  about  $16,000,  including 
250  ft.  of  pile  trestle.  This  bridge,  which  is  shown 
in  Fig.  1,  is  designed  to  carry  a  10-ton  tractor.  It 
is  estimated  to  last  about  fifteen  years.  The  stress 
allowed  on  the  timber  was  1,000  lb.  per  square  inch 
in  tension  and  1000  —  20l/d  in  compression,  where  I 
equals  the  length  of  the  member  in  inches  and  d  the 
least  diameter  in  inches.  In  order  to  avoid  danger  from 
floods,  the  height  of  the  old  stone  piers  was  increased 
by  timber  cribs  to  put  the  spans  4  ft.  above  high  water. 
Special  features  in  the  tniss  design  of  this  bridge, 
Fig.  2,  are  the  double  floor  beams  and  the  oak  bearing 
blocks  instead  of  castings  to  support  the  ends  of  the  web 
members.  The  oak  blocks  were  used  to  save  time  and 
expense  and   are  expected  to   last  the  full  life  of  the 
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bridge  department  has  had  a  field  force  consisting  of 
one  to  three  crews,  each  crew  consisting  of  five  to  ten 
men  under  a  foreman.  Mr.  Kirkham  looked  after  the 
training  of  these  crews  and  supervised  the  work, 
assisted  during  a  part  of  the  time  by  two  construction 
engineers.  These  crews  have  built  steel  and  timber 
truss  spans  and  concrete  viaducts  and  culverts. 

Cheyenne  River  Timber  Truss  Bridge — Reconstruc- 
tion of  the  640-ft.  bridge  over  the  Cheyenne  River 
near  Hot  Springs  in  1921  was  an  emergency  force- 
account  measure  necessitated  by  the  washing  away  of 
the  old  steel  structure.  A  new  steel  bridge  would  have 
cost  about  $85,000,  but  no  such  amoi\nt  was  available 
for  the  purpose.  A  wooden  bridge  with  five  Howe  truss 
spans  of  70  to  94  ft.  in  length,  built  of  native  Black 
Hills  pine,  was  designed  by  Mr.  Kirkham  and  erected 
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Hatf  Cro&s-Section  erf  Floor 
CHEYENNE  RIVER  BRIDGE 

bridge.  Single  timbers  of  the  size  required  for  floor- 
beams  were  not  obtainable,  the  largest  sticks  being 
12  X  14  in.  Each  floorbeam,  therefore,  is  composed  of  a 
bottom  piece  12  x  14  in.  of  full  length  and  an  upper 
piece  10  x  10  in.  extending  only  between  the  trusses. 
With  the  10  x  10-in.  beam  supported  by  blocks  46  in. 
from  the  trusses,  the  bending  moment  in  the  combined 
beam  was  reduced  to  an  allowable  amount.  When  the 
material  had  been  delivered  on  the  ground,  che  bridge 
was  completed  in  about  ninety  working  days.  Consider- 
able time  was  lost  and  also  about  $2,000  expended  in 
replacing  falsework  carried  away  by  the  sudden  break- 
ing up  of  the  ice  in  the  latter  part  of  January. 

In  the  construction  of  this  bridge  Mr.  Kirkham  was 
very  much  handicapped  at  the  start  by  being  unable 
to  find   men   experienced  in  the  construction   of  wood 
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truss  bridges.  As  a  result  he  had  to  pick  up  local 
men  and  teach  them  to  do  the  work,  aided  by  his  two 
assistant  field  engineers,  C.  J.  Laughlin  and  M.  X. 
Wisda.  The  framing  was  done  at  the  site  and  templets 
were  used  throughout  on  account  of  inexperienced  men 
being  employed.     Owing  to  the  timber  being  green,  the 


FIG.   2 — TIJIBER  HIGHWAY    BRIDGE.    CHEVEXXl :    i;l\"i:i: 

trusses  were  constructed  with  somewhat  excessive 
camber  and  the  vertical  rods  were  tightened  twice  after 
the  bridge  was  completed.  The  camber  in  the  trusses 
was  maintained  in  this  manner.  The  greater  part  of 
the  truss  erection  was  done  with  the  aid  of  a  gasoline 
hoist. 

Other  Force-Account  Bridges — The  first  bridge  con- 
structed on  the  force-account  system  was  the  White 
River  bridge  at  Kadoka.  which  consists  of  two  150-ft. 
riveted  steel  spans  on  concrete  foundations.  The  total 
cost,  including  one  concrete  pier  and  two  abutments 
and  the  two  steel  spans  complete,  was  about  $29,000, 
which  was  about  $12,000  less  than  the  work  was  esti- 
mated to  cost  by  contract.  At  the  start  Mr.  Kirkham, 
bridge  engineer,  had  only  one  experienced  man,  this 
being  his  field  engineer,  C.  J.  Laughlin,  who  had  had 
considerable  experience  a.s  a  rigger  and  as  a  general 
concrete  construction  superintendent.  It  was  necessary 
to  employ  local  men  and  train  them  to  do  the  work. 
Some  of  the  men  employed  were  experienced  in  pile- 
driving  and  mixing  concrete  but  none  had  had  experi- 
ence in  raising  steel  or  riveting.  They  soon  developed 
into  a  good  crew,  however,  and  the  work  was  satisfac- 
torily completed. 

This  same  crew  was  moved  from  the  White  River 
bridge  to  a  bridge  over  the  Belle  Fourche  river,  nine- 
teen miles  north  of  Underwood.  This  structure  con- 
sisted of  two  140-ft.  riveted  steel  .spans  on  concrete 
foundations.  It  was  built  for  about  $28,000,  a  saving 
of  about  $11,000  below  a  contractor's  bid  of  $39,000. 
At  this  time  the  crew  was  enlarged  to  about  fifteen 
men.  By  the  addition  of  a  few  more  men,  two  crews 
were  installed,  one  completing  the  Belle  Fourche  River 
bridge  and  the  other  constructing  a  6.5-ft.  pony  truss 
a  few  miles  north  of  the  Underwood  bridge.  These 
last  two  bridges  were  constructed  for  Meade  county, 
and  the  men  and  the  cost  of  material  were  paid  directly 
by  the  county.  All  the  work  was  under  the  general 
supervision  of  Mr.  Kirkham. 

The  next  .structure  built  by  the  main  crew  was  a 
1.50-ft.  steel  through  tru.sa  span  over  the  Little  Mi.ssouri 
River  at  Camp  Creek,  about  70  miles  from  the  rail- 
road. Thi.s  .structure,  .shown  in  Fig.  3,  has  concrete 
piers  and  130  ft.  of  timber  trestle  approach.  Work 
could  not  be  started  until  the  end  of  December,  owing 
to  the  late  delivery  of  material  and  the  long  haul,  but 
Mr.  Kirkham  .states  that  good  concrete  piers  were  built 
in  .spite  of  the  temperature  being  as  low  as  24  deg. 
below  zero. 


The  gravel,  sand  and  water  were  heated  and  the 
concrete  was  placed  in  the  forms  at  a  temperature  of 
about  90  deg.  The  piers  were  housed  with  canvas  and 
timber  and  heat  was  applied  under  the  inclosure  for 
about  ten  days.  The  entire  work  was  completed  in  less 
than  sixty  days  at  a  cost  of  $14,600.  This  work  was 
directly  under  the  supervision  of  M.  X.  Wisda,  field 
engineer. 

Tar-Wood  Flooring — Maintenance  of  plank  floors  on 
old  steel  bridges  is  a  large  item  in  the  bridge  main- 
tenance expense,  which  is  paid  by  the  counties.  Mr. 
Kirkham  points  out  that  the  cost  of  maintaining  ordi- 
nary plank  floors  is  much  greater  than  is  usually 
realized.  For  instance,  a  rancher  or  a  fai'mer  may 
notify  the  county  engineer  or  county  officials  that  a 
plank  is  broken,  rendering  the  bridge  floor  dangerous, 
on  a  bridge  perhaps  fitteen  miles  from  town.  If  repairs 
are  not  made,  the  county  is  liable  to  very  heavy  damage 
cost  if  an  accident  occurs.  As  a  rule,  therefore,  it  is 
necessary  for  two  men  to  take  a  truck  and  two  planks 
and  drive  out  to  the  bridge,  make  the  repairs  and 
return.  Many  bridges  are  said  to  be  completely  re- 
floored  in  a  few  years  in  this  manner  at  a  cost  of  about 
$10  per  foot. 

To  reduce  this  maintenance  expense  Mr.  Kirkham  has 
designed  what  he  terms  a  "tar-wood"  floor  consisting 
of  2  X  4-in.  planks  dipped  in  boiling  coal  tar.  placed  on 
edge  across  the  roadway  and  nailed  together.  This 
solid  4-in.  floor  is  covered  with  a  layer  of  either  tar 
and  sand  or  tarvia  and  sand,  about  }  in.  thick.  Its 
weight  is  only  about  17  lb.  per  square  foot,  including 
the  top  coating,  so  that  old  light  steel  bridges  will  carry 
this  floor  when  they  will  not  carry  a  concrete  floor. 
This  new  floor  is  said  to  be  really  lighter  than  a  double 
layer  of  plank. 

Crude  coal-tar  for  dipping  the  planks  can  be  pur- 
chased for  8  to  10c.  per  gallon,  and  ordinary  workmen 
can  do  the  work.  The  county  crews  can  dip  the  planks 
during   winter  and  pile  them   up   in  the  county  yards 
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ready  for  building  floors  whenever  re-flooring  is  re- 
quired. Mr.  Kirkham  believes  that  a  floor  of  this 
con.struction  .subject  to  ordinary  country  traffic  will  last 
for  twenty  years.  Creo.soted  lumber  flooring  is  much 
more  expensive.  Since  the  continuity  of  the  "tar- 
wood"  floor  distributes  the  loads  well  over  the  floor 
system  it  is  found  to  increase  the  rigidity  of  the  struc- 
ture as  a  whole.  This  construction  is  somewhat  similar 
to  thf  flooring  used  on  .some  of  the  Chicago  viaducts, 
as  described  in  Enginerrinfi  Neirx-Rrrord.  Nov.  13. 
1919,  p.  8fifi,  but  this  Chicago  design  has  alternate 
planks  of  d'fferont  depths  in  order  to  form  a  grooved 
surface. 
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Finished  Road  Grades  Produced  by  Tractor  Outfits 

Tractor-Hauled  Blade  Grader  Work  So  Highly  Perfected  in  Northern  Wisconsin  that 
Finished  Road  Grade  Is  Produced  at  a  Cost  of  $300  to  $700  a  Mile 

By  J.  R.  McLean 


COMPLETED  road  grade,  without  hand  finishing 
and  meeting  Federal  Aid  acceptance  requirements, 
is  being  regularly  produced  in  Wisconsin  with  tractor- 
hauled  blade  graders.  It  should  be  emphasized  that 
the  grade  is  fully  completed  with  sloped  ditches  and 
roadbed  trimmed  ready  for  finishing  the  subgrade. 
This  result  is  being  accomplished  at  a  cost  of  from 
$300  to  $700  a  mile. 

All  road  lauilders  are  familiar  with  the  work  of  the 
horse-drawn  blade  grader  generally  a  6-ft.  machine. 
The  next  step  was  the  substitution  of  the  steam  or 
gas  tractor  for  the  horse.  With  more  power  available 
it  was  but  a  short  time  before  there  was  a  demand 
for  a  larger  grader  as  the  6-ft.  type  would  not  stand 


ROAD  GRADE  FORMED  AND  FINISHED  WITH  TRACTOR 
HAULED  BLADE  GRADERS 

the  work;  8-ft.  blades  were  then  used  and  the  size 
of  tractors  increased.  With  the  increase  in  the  size 
of  the  grader  there  was  a  noticeable  improvement  in 
the  work  and  a  decrease  in  the  cost.  Tractors  and 
graders  were  gradually  increased  in  size  year  after 
year  and  as  a  result  we  have  grading  outfits  today  that 
can  grade  from  one-half  to  one  mile  of  26-ft.  road  per 
day  at  a  cost  very  little  in  excess  of  the  work  done  in 
the  days  of  the  horse-drawn  grader. 

Equipment  for  Tractor  Gradivci — The  equipment  for 
th's  work  should  include  a  large  tractor,  preferably  a 
15-ton  caterpillar  and  not  less  than  a  10-ton  or  a  40-60 
tractor  of  the  best  possible  design.  The  caterpillar  is 
the  best  as  it  has  better  traction  on  the  average  job 
regardless  of  soil  or  weather  conditions.  It  will  work 
in  any  soil  that  the  grader  will  handle  whenever  the 
earth  is  dry  enough  to  grade  and  with  a  good  operator 
will  go  anywhere  required  on  even  the  worst  grading 
job.  It  has  ample  power  at  a  low  rate  of  speed  to 
handle  a  large  grader  with  a  full  load,  which  means 
that  it  will  not  tear  the  grader  to  pieces  as  it  would  if 


traveling  fast.  The  slow  speed  give.s  the  operator 
plenty  of  time  to  handle  the  grader,  which  is  very 
important  if  one  is  going  to  produce  a  good  job.  There 
are  no  exposed  gears  to  collect  dirt  and  dust  as  on 
the  four-wheel  type  and,  with  proper  care,  there  is 
very  little  mechanical  trouble. 

A  10-ft.  blade  is  the  smallest  size  that  should  be 
considered;  a  12-ft.  is  better.  It  will  move  more  dirt 
and  move  it  farther  towards  the  center  and  being  of 
greater  weight  it  is  able  to  do  much  heavier  work. 
This  means  the  elimination  of  much  hand  labor  both  in 
clearing  and  grubbing  and  in  picking  rock.  The  cross- 
section  generally  used  on  our  gang  maintenance  work 
has  a  ditch  about  2  ft.  in  depth,  30  in.  wide  at  the 
bottom  with  li  to  1  slope  on  the  outside  and  nearly  2 
to  1  on  the  inside.  A  10-ft.  blade  when  set  at  the 
proper  cutting  angle  is  not  long  enough  to  move  the  dirt 
out  of  the  ditch  and  up  onto  the  shoulder.  This  means 
that  the  10-ft.  blade  must  make  an  extra  round  to  place 
the  dirt  upon  the  roadbed. 

When  grading  the  lighter  soils  it  is  nearly  impossible 
to  put  the  grader  part  way  over  on  the  shoulder  of 
the  road  to  move  in  this  dirt  and  at  the  same  time 
keep  a  straight  shoulder  line  as  there  is  a  constant 
tendency  for  the  grader  to  slip  towards  the  ditch,  espe- 
cially if  loaded.  A  12-ft.  blade  will  move  the  dirt  from 
the  ditch  clear  to  the  top  of  the  shoulder,  where  it  can 
easily  be  handled  by  the  grader  on  the  next  round. 

The  grader  should  be  equipped  with  a  bank  sloper 
so  designed  that  it  may  be  adjusted  for  the  proper 
slope  and  strong  enough  to  stand  the  .strain.  A  number 
of  the  slopers  on  the  market  are  totally  unfit  for  use  as 
they  are  either  too  light  for  this  kind  of  work  or  cannot 
be  adjusted. 

A  40-ft.  steel  cable  should  be  used  to  attach  the 
grader  to  the  tractor.  By  using  a  long  cable  the  grader 
may  be  kept  running  in  a  straight  line  with  very  little 
attention,  regai'dless  of  the  path  taken  by  the  tractor. 

During  the  past  year  some  counties  have  used  two 
graders  and  tractors  on  the  same  job,  thus  speeding  up 
the  work  and  at  the  same  time  decreasing  the  overhead. 
This  provides  a  smooth  road  for  traffic  at  all  times, 
which  is  very  important  if  working  on  a  trunk  line. 
Other  equipment  will  be  required  to  supplement  the 
grader,  especially  if  there  is  any  dirt  on  the  job  which 
must  be  moved  either  ahead  or  back,  which  is  generally 
the  case  in  choppy,  hilly  country.  If  the  hauls  are 
long,  wheelers  will  be  required;  if  not,  four-horse 
fresnos.  In  this  work  a  plow  team  can  be  dispensed 
with  and  the  wheelers  or  fresnos  will  pick  up  the  loose 
dirt  turned  into  the  road  by  the  grader,  hauling  it  to 
the  low  places.  A  few  small  tools  for  cutting  brush 
and  hauling  rock  will  be  found  necessary,  but  no  fin- 
ishing tools,  as  all  this  work  should  be  done  with  the 
large  outfit. 

A  complete  camp  outfit  consisting  of  bunk  and  cook 
car,  mounted  on  wheels,  should  be  included  in  every 
grader  outfit  and  if  possible  a  tank  wagon  for  gas. 
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12-FT.  GRADER  WITH   BANK  SLOPER  FINISHING  A  DITCH 

AH  equipment  Is  portable  and  when  moving  day 
comes  the  grader  and  camp  outfit  can  easily  be  towed 
to  the  next  job  with  the  tractor,  and  the  wheelers, 
fresnos  and  small  tools  taken  care  of  with  the  teams. 
Moving  costs  with  this  kind  of  an  outfit  are  very  light 
as  one  can  pick  up  and  get  under  way  on  a  moment's 
notice. 

Methods  a>id  Organization — Instead  of  the  usual 
slope  stakes,  plain  stakes  are  used  to  mark  the  ditch 
line.  These  will  be  set  every  station  at  a  constant 
distance  from  the  center  line  to  enable  the  grader  man 
to  cut  a  straight  ditch  line.  Stakes  should  be  high 
enough  to  be  plainly  visible  above  the  weeds  and  small 
brush  as  it  is  quite  necessary  to  have  at  least  two 
or  three  stakes  in  sight  at  all  times.  After  the  road 
limits  are  staked  out,  all  stumps  and  rubbish  are  re- 
moved, using  the  tractor  to  pull  the  stumps  and  trees. 
Trees  up  to  15  in.  in  diameter  can  be  pulled  with  a 
caterpillar  tractor  without  grubbing.  The  first  round 
is  made  keeping  just  inside  of  the  stakes  and  cutting 
only  deep  enough  to  get  below  the  tough,  rooty  sod. 
This  material  is  carried  in  on  the  next  round  and 
spread  out  between  the  shoulders.  The  grader  then 
returns  to  the  ditch,  cutting  as  deeply  as  possible,  thus 
getting  loose  material  with  which  to  cover  up  all  sods 
brought  up  before.  On  the  second  round  in  the  ditch 
the  grader  man  should  pay  particular  attention  to 
drainage,  taking  care  to  sec  that  his  ditch  will  drain 
•it  practically  all  points  and  taking  out  any  little  kinks 
loft  from  the  first  round.  No  definite  rule  can  be 
given  for  setting  the  grader  blade.  It  should,  however, 
be  adjusted  so  that  the  dirt  will  slip  back  along  the 
blade  with  a  very  slight  forward  motion,  otherwise 
there  will  be  a  tendency  to  carry  too  much  dirt  in  front 
of  the  machine.     This  will  mean  a  hard  riding  road. 

A  proper  organization  for  the  tractor  grading  outfit 
should  include  above  all  a  first-class  grader  man,  a 
tractor  operator,  a  straw  boss  to  run  the  team  outfit, 
whetler  holders,  dump  men  for  the  wheeler  gang  and 
a  few  laborers.  The  grader  man  must  absolutely  know 
the  cross-section  which  is  wanted;  that  is,  he  must  have 
a  mental  picture  of  the  road  desired  before  he  starts- 
work  and  he  must  be  able  to  recognize  the  required 
cross-section  when  he  sees  it.  He  must  also  have  a  good 
eye  for  grading  to  eliminate  all  sags  and  waves  as  the 


work  progresses  by  having  the  team  outfit  fill  in  the 
low  spots. 

The  tractor  man  must  keep  his  machine  running 
without  delay.  This  means  that  he  must  be  prepared 
to  put  in  over-time  as  it  costs  too  much  to  stop  the 
outfit  during  working  hours.  He  must  also  pay  some 
attention  to  what  is  going  on  behind  him.  Indifference 
on  his  part  will  often  cause  the  grader  man  needless 
trouble,  even  to  the  extent  of  making  an  extra  round 
with  the  outfit  to  remedy  some  kink  or  to  get  under  a 
rock  which  he  had  to  pass  up  on  the  previous  round  on 
account  of  the  speed,  not  daring  to  hit  it  at  a  high  rate 
of  speed.  In  other  words,  the  tractor  operator  should 
watch  the  grader  man  constantly. 

The  man  in  charge  of  the  teams  should  be  a  man  who 
understands  moving  dirt  and  with  an  eye  for  the  work 
so  that  he  can  follow  the  grader  man's  instructions 
without  trouble.  The  number  of  teams  used  in  this 
work  will  of  course  vary',  depending  upon  the  topog- 
raphy of  the  country  and  the  grade  line  desired.  The 
idea  is  to  put  on  teams  enough  to  cut  down  the  high 
spots  as  fast  as  the  grader  brings  in  the  dirt.  The 
more  teams  the  better  the  grade  line.  No  plowing  is 
done  as  all  dirt  to  be  handled  has  been  loosened  by 
the  grader.  On  the  shorter  hauls  the  fresnos  do  this 
work  very  rapidly.  Four  or  five  large  fresnos  will 
accomplish  wonders  in   improving  the  grade  line  and 


TWO-TRACTOR  OUTFIT  GRADING  24.000  FT.  IN  19  DAYS 

as  they  require  no  snatch  team  and  only  one  man  to 
hold  them,  they  provide  a  very  flexible  outfit  which  can 
be  worked  in  a  gang  or  separately  as  the  occasion  may 
demand.  No  dump  man  is  leijuired  as  the  straw  boss 
and  grader  man  will  attend  to  placing  the  dirt.  As 
the  grader  makes  the  rounds,  more  material  is  brought 
up  and  that  hauled  ahead  smoothed  off.  All  rocks  and 
roots  loosened  by  the  grader  are  taken  care  of  by  the 
team  outfit.  When  the  soil  is  very  rocky  it  is  a  good 
plan  to  have  extra  laborers  to  keep  all  rock  picked 
out  as  fast  as  they  are  deposited  on  the  roadway.  Rock 
from  2  to  3  ft.  in  diameter  can  he  rolled  out  b.v  the 
grader  and  then  hauled  otf  by  the  teams. 

After  the  grader  has  made  two  rounds  in  the  ditch 
and  placed  the  material  on  the  roadway,  a  sloper  is 
put  on.  With  a  grade  so  designed  that  it  can  counter- 
act the  side  pull  of  the  sloper,  it  is  a  ver>'  simple  matter 
to  trim  the  bank  up  to  4  ft.  in  height  as  the  wheels  on 
one  side  of  the  grader  are  running  in  the  ditch    which 
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should  be  straight  and  quite  uniform  as  to  grade  by  this 
time.  All  dirt  trimmed  off  by  the  sloper  is  picked  up 
by  the  blade  and  moved  towards  the  shoulder.  The 
second  round  in  the  ditch  with  the  sloper  should  finish 
the  banks.  However,  in  constructing  a  wide  ditch 
section  the  sloper  should  be  left  in  place  to  help  with 
the  finishing.  In  this  work  the  grader  works  from 
the  bank  towards  the  roadway,  shaping  and  smooth- 
ing up  the  ditch  as  the  work  progresses. 

After  the  ditches  are  cut,  the  traveled  way  is 
smoothed  up.  This  is  a  very  important  part  of  the 
work  and  should  not  be  slighted.  All  waves  must  be 
taken  out  and  the  entire  roadbed  brought  to  a  uniform 
cross-section.  This  work  does  not  take  long,  but  at 
that  is  too  often  neglected  and  what  would  have  been 
a  good  job  is  only  a  fair  one  because  of  the  poor 
finishing.  A  good  man  will  keep  his  ditches  straight 
and  down  to  grade,  his  shoulders  straight  and  roadbed 
uniform.  He  knows  that  he  cannot  finish  the  job  in 
one  round  so  only  cuts  what  dirt  the  blade  will  handle, 
keeps  the  blade  set  at  an  angle  which  gives  the  greatest 
lateral  and  yet  free  motion  to  the  dirt;  keeps  the 
machine  in  repair,  well  oiled  and  greased  and  above 
all  the  road  in  shape  for  traffic  to  get  over  without 
trouble.  In  order  to  build  a  26  ft.  roadway  through 
even  flat  country,  at  least  twelve  rounds  must  be  made 
and  with  inexperienced  woi-kmen  even  more.  Before 
the  grader  outfit  has  made  its  last  round,  the  team 
outfit  should  have  completed  its  work  in  order  that  the 
grader  will  have  a  chance  to  shape  up  the  work. 

Cost  of  Tractor  Grading — The  cost  of  this  kind  of 
work  will  naturally  vary  according  to  soil  conditions, 
topography,  class  of  help,  etc.  In  this  section  the  cost 
3er  mile  is  from  $.300  to  $700,  including  lost  time  on 
:.ccount  of  weather  and  moving.  The  time  required 
:o  complete  a  mile  of  road  varies  from  two  to  six  days. 
■]]ither  a  10-  or  a  15-ton  caterpillar  will  use  from  30  to 
35  gal.  of  gas  and  5  gal.  of  oil  and  grease;  depreciation 
and  overhead  will  be  at  least  $20;  the  tractor  and 
grader  men  will  cost  at  least  $12  more.  The  total  cost 
is  small  compared  with  other  methods  of  moving  dirt. 


Iowa  Road-Maintenance  Costs 

The  cost  per  mile  of  highway  maintenance  in  Iowa 
for  three  years  is  summarized  by  W.  H.  Root,  mainte- 
nance engineer,  as  follows : 

—Earth—-  —Gravel—  —Paved—,  -Total- 
Year                              Miles     Cost  Miles     Cost  Miles     Cost  Miles     Cost 

1920 5,760     $224  792     $364  67       $79  6,619     $241 

1921 5,223        297  1,157       451  236          89  6.616       317 

1922 4,723       270  1,558       377  334        118  6.615       288 

These  maintenance  costs  may  also  be  classified  as 
follows : 

Patrol  Gang  Eqtiip.  and  Tools 

Year  .\vpraKe  per  Mile  Average  per  Mile  Average  per  Mile 

1920 $123  $96  $22 

1921 174  93  50 

1922 177  68  43 

Neither  of  the  tables  includes  bridge  maintenance  or 
special  case  maintenance.  Special  case  maintenance 
is  classified  in  some  states  as  "additions  and  better- 
ments." It  is  work  which  in  expediency  is  paid  from 
maintenance  funds  but  which  is  not  strictly  mainte- 
nance work.  The  following  table  shows  the  total  ex- 
penditure per  mile  from  maintenance  funds. 

-\verage  per  Mile 

Maintenanop  Bridge 

Year  Proper  Maintenanre  Special  Case  Grand  Total 

1920  $241  $0  $0  $241 

921  317  I  14  332 

:922  288  3  14  305 


How  the  Suburban  Railways  of  London 
Handle  Traffic  Through  Fog 

London  Correspondence 

THOSE  who  have  the  good  fortune  to  live  in  fog- 
less  cities  have  no  conception  of  the  inconvenience 
entailed  to  those  who  travel  to  and  fro  from  London  in 
the  course  of  their  daily  work. 

The  railways  serving  the  London  suburbs  have  pos- 
ters printed  which  are  dug  out  at  the  beginning  of  the 
fog  season  and  exhibited  at  all  suburban  stations  in- 
timating that  "the  company  will  not  be  held  responsible 
for  delays  to  traffic  caused  by  fog,"  and  so  on.  Invari- 
ably two  or  three  trains  per  hour  are  cancelled,  involv- 
ing a  reduction  of  30  per  cent,  if  not  more,  of  the  line's 
carrying  capacity,  and  the  passengers  who  would  nor- 
mally travel  by  the  30  per  cent  rush  the  remaining  70 
per    cent    of    passenger    accommodation. 

Delays  to  railway  traffic  through  fogs  are  stupendous, 
and  it  is  nothing  for  the  commuter  to  be  anything 
from  a  half-hour  to  an  hour  late  at  the  office  after  a 
six-mile  journey  from  his  home.  True,  London's  fogs 
are  not  so  bad  as  they  were,  but  they  are  still  bad 
enough  completely  to  disorganize  all  traffic  in  London; 
and  it  is  nothing  to  see  trucks  proceeding  through  the 
heart  of  the  city  at  a  crawling  pace,  and  a  bus  guided 
through  the  traffic  by  the  conductor  who  walks  in  front 
carrying  a  lamp.  Few  serious  railway  accidents  are 
attributable  to  fogs,  although  recently  a  collision  oc- 
curred involving  the  death  of  several  men.  Trains  run- 
ning into  bumper  stops  at  terminals  are  the  most 
common  results  of  fogs. 

When  a  fog  descends  on  the  London  railway  systems 
a  number  of  men  are  called  off  the  permanent  way  staff, 
doled  out  with  a  supply  of  fog  signals  and  a  fire  in  a 
brazier  and  placed  in  charge  of  the  passenger  safety. 
They  take  up  positions  at  strategic  points  on  the  line 
and  are  instructed  by  ordinary  arm  signals  placed 
close  to   the  ground. 

When  this  signal  is  at  danger  the  fogman  places 
two  signal  detonators  on  the  rail  and  holds  up  a  red 
lamp  for  the  locomotive  driver  to  see — if  he  can.  Tf 
the  line  is  signalled  clear  no  detonators  are  placed,  al- 
lowing the  "train  to  proceed.  These  detonators  are 
constructed  of  a  flat  tin  case  loaded  with  black  powder 
and  caps  and  are  fired  by  the  pressure  of  the  locomo- 
tive wheel.  They  are  held  on  the  rail  by  a  clip.  As  a 
rule  these  detonators  are  placed  on  the  rail  by  hand, 
though  machinery  is  employed  if  the  fogman  has  a 
large  number  of  rails  to  care  for. 

The  fog  signal  has  certainly  proved  satisfactory  so 
far  as  it  goes  but  it  is  too  primitive  for  modern  traflSc 
needs,  and  too  costly.  One  trunk  line  uses  over  a 
half  million  of  these  signals  a  year  and  they  cost  a  half 
dollar  a  dozen.  Besides  this  cost  there  are  also  the 
wages  of  the  fogmen  whose  number  runs  into  several 
thousands  on   a   "thick"   morning. 

On  the  rapid  transit  lines  signals  are  placed  along 
the  track  side  to  synchronize  with  the  ordinary  signals 
with  the  lights  at  eye-level.  This  method  is  fairly 
effective  on  the  subway  system  but  the  only  way  in 
which  the  lines,  both  trunk  and  subway,  can  be  made 
entirely  independent  of  fogs  is  by  the  adoption  of  auto- 
matic train  control,  upon  which  a  committee  reported 
recently.  It  is  estimated  that  equipping  the  trunk 
lines  throughout  Britain  with  some  standardized  form 
of  automatic  train  control  would  cost  around  £4,700,000. 
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Feeder  Railways  of  24-in.  Gage  in 
Argentina 

Freight  Traffic  Only — Light  Branches  Develop 

District  Devoid  of  Roads — Economic 

Length — Track  and  Equipment 

LIGHT  narrow-gage  railways  of  the  portable  type 
>to  serve  as  feeders  in  a  large  agricultural  dis- 
trict of  the  province  of  Buenos  Aires,  Argentine  Re- 
public, have  been  built  by  the  Buenos  Aires  Great 
Southern  Ry.  on  account  of  the  absence  of  good  roads 
and  in  order  to  develop  traffic  and  promote  further 
development  of  cultivation.  There  are  now  four  24-in. 
gage  agricultural  railway  systems  totaling  150  miles. 

The  country  is  mainly  flat  and  has  a  rich  earth  soil 
so  that  the  frequent  heavy  rains  during  the  winter 
months  make  access  to  the  .stations  on  the  broad-gage 
(5  ft.  6  in.)  main  lines  a  difiicult  and  costly  matter. 
In  fact  the  producers  or  farmers  have  been  at  the 
mercy  of  the  local  carters,  with  the  result  that  charges 
for  this  service  were  e.xcessive.  Since  the  main  traffic 
in  the  potato-growing  zone  is  carried  during  the  winter, 
the  introduction  of  the  light  agricultural  railways  has 
been  a  great  benefit  to  the  farmers.  Similar  conditions 
exist  in  the  cereal-growing  zone,  although  the  bulk  of 
the  traffic  in  this  case  is  carried  during  the  late  summer 
and  early  fall.  Climatic  considerations  vai'y  consider- 
ably, however,  and  in  recent  yeai's  the  roads  have  fre- 


realized  that  there  was  no  hope  of  successful  opposition 
they  turned  their  activities- towards  developing  busi- 
ness at  points  beyond  the  influence  of  the  railway. 

It  has  been  found  that  for  railways  of  this  class  to 
be  an  economic  and  financial  success  they  must  extend 


PIG.  1 — OLD  AND  NEW  TRANSPORT.\TION  SYSTEMS  IN 
COUNTRY  DISTRICTS  OF  ARGENTIN.V 

Note  immense  wheels  of  wagons  hauled  by  10  to  25  horses 
when   loaded.      Agricultural    railways   supersede   wagoijs. 

considerably  beyond  a  radius  of  fifteen  miles  from  the 
main  line  station,  as  business  within  this  area  is  subject 
to  .strong  competition.  The  selection  of  sections  to  be 
served  was  governed  by  the  extent  of  land  already  un- 
der cultivation  and  the  possibility  of  further  large  areas 
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FIG.  -i — TRAIN  ON  24-IN.  FEEDER  LINE  OF   I II  ■i;.VO.<   AIRES  CHR.VT  .SOI'THKKX  K.VILWAY 


quently  been  impassable  for  long  periods,  irrespective 
of  the  season  of  the  year. 

It  was  thought  at  first  that  the  railways  might  be 
laid  along  the  public  roads.  But  a  little  investigation 
.•<howed  that  in  such  a  jiosition  they  would  be  liable  to 
.serious  accidental  and  wilful  damage  by  the  heavy  carts 
which  travel  these  roads  and  are  sometimes  drawn  by 
a.H  many  as  twenty-five  horses.  Further,  the  light  earth- 
works would  be  subject  to  damage  by  stray  cattle.  In 
view  of  the.se  conditions  the  lines  have  been  built  across 
country.  Of  four  separate  systems,  two  are  in  flat 
country  and  two  in  rolling  or  hilly  country.  Three 
of  these  have  been  laid  to  serve  cereal  traffic  while 
the  traffic  of  the  fourth  and  principal  system  is  com- 
posed almost  entirely  of  potatoes. 

Farmers  and  producers  made  considerable  objection 
to  the  railways  in  the  early  .stages  of  the  project,  but 
as  their  great  utility  and  benefit  was  soon  proved  this' 
opposition  has  V>een  replaced  by  urgent  appeals  for  addi- 
tional lines  reaching  other  centers.  Strong  opposition 
was  made  also  by  the  local  carters,  who  had  a  com- 
plete  monopoly  of  the  transportation,    but    when    they 


being  developed  as  a  result  of  the  construction  of  a 
feeder  line. 

Adoption  of  the  portable  type  of  railway  of  24-in. 
gage  ( 60  cm.)  was  influenced  largely  by  the  fact  that 
extensive  experience  in  other  parts  of  the  world  and 
l)articularly  in  France  during  the  World  War  had  proved 
this  type  of  line  capable  of  carrying  large  volumes  of 
traffic  successfully  and  economically.  Furthermore,  it 
provides  a  certain  flexibility  of  operation  since  the  1i-ack 
can  be  moved  readily  from  one  location  to  another,  or 
removed  and  relaid  in  some  more  productive  zone. 

Track  construction  consists  mainly  of  20-lb.  rails 
bolted  to  steel  ties,  with  seven  ties  to  each  rail  length 
of  15  ft.  In  a  few  stretches  where  traffic  is  intense 
.^O-  and  58-lb.  rails  are  used  in  25-ft.  lengths  spiked 
to  nine  or  eight  hardwood  ties,  respectively.  Ballast  con- 
sists only  of  the  local  earth.  Streams  are  crossed  by 
timber  trestles,  excei)t  that  on  the  main  line  old  steel 
girders  from  the  broad-gage  lines  are  used,  with  brick 
substructures.  The  ties  are  laid  directly  upon  the 
girders.  Passing  sidings,  which  serve  also  as  loading 
tracks,  are  provided  at  3-mile  intervals.     Stub  end  aid- 
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ings  for  loading  are  built  as  required  to  serve  the  culti- 
vated areas.  There  are  no  stations  or  signals.  The 
maximum  grades  are  1.25  per  cent  for  the  outbound  or 
empty  direction  and  0.66  on  the  inbound  or  loaded  di- 
rection. Curves  of  16-1-ft.  radius  are  the  minimum  on 
open  line  and  131.2  ft.  in  yards,  except  for  98.4  ft.  at 
turnouts  with  No.  il  frogs. 

The  average  traffic  consists  of  eight  freight  trains 
daily.  No  passenger  trains  are  operated  as  yet.  Steam 
locomotives  of  the  4-6-0  type,  weighing  12  tons  and 
rated  at  45  hp.,  can  haul  trains  of  seventeen  cars  of 
seven  tons  capacity,  while  61 -ton  four-cylinder  gasoline 
engines  of  40  hp.  can  haul  twelve  cars.  These  7-ton  cars 
weigh  2.3  tons  and  have  bi-ass  bearings;  6-ton  cars 
with  ball  bearings  weigh  1.3  tons.  All  cars  are  mounted 
on  four-wheel  trucks. 

These  railways  were  built  under  the  direction  of  R.  G. 
Garrow,  chief  engineer  of  way  and  works  of  the  Buenos 
Aires  Great  Southern  Railway,  Buenos  Aires. 


Discharge  Through  Adjustable 
Submerged  Orifices 

Experiments  Made  at  Sacramento  and  Fort  Collins 

Lead  to  Increased  Accuracy  of  Measuring 

Irrigation  Water 

By  H.  A.  Wadsworth 

Instructor  in  Irrigation  Practice, 
College  of  Agriculture,  University  of  California 

ALTHOUGH  the  measurement  of  irrigation  water 
through  submerged  orifices  has  long  been  a  com- 
mon practice  in  California  and  other  western  states 
the  results  from  such  measurements  have  always  been 
subject  to  question  because  of  the  inaccuracy  of  the 
device.  Nevertheless,  many  westei'n  canal  companies 
accept   this   inaccuracy   and   continue   the    use   of  the 


FIG.  1— CANAL  HEADGATE  USED  IN  KERN  COUNTY 

adjustable  submerged  orifice  in  the  computations  of 
their  water  charges.  Other  canal  companies,  especially 
where  ditch  grades  are  flat  and  where  the  discharge 
may  be  subject  to  wide  and  sudden  fluctuations,  use 
the  device  because  no  better  one  is  available. 

During  the  spring  and  summer  of  1922,  the  College 
of  Agriculture,  University  of  California,  in  co-operation 
with  the  Bureau  of  Public  Roads,  Department  of  Agri- 
culture, began  a  series  of  experim'ents  aimed  toward 
increasing  the  accuracy  of  the  adjustable  submerged 
orifice  as  a  means  of  measuring  irrigation  water.  The 
work  was  carried  on  at  the  field  laboratory  at  Davis, 
Calif.,  and  at  the  hydraulic  laboratory  at  Fort  Collins, 
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FIG.  2— EFFECT  OF  AREA  ON  C  IN  KERN  COUNTY 
LAND  CO.  FLUME 

Colo.  Briefly,  the  experiments  indicate  that  the  size 
of  opening  is  a  decided  factor,  as  are  contractions  and 
suppressions,  and  a  new  equation  has  been  developed. 

From  the  time  of  its  introduction  as  a  means  of 
measuring  irrigation  water  until  about  ten  years  ago 
it  was  assumed  that  the  common  formula  for  the 
discharge  through  sharp-edged  orifices  of  fixed  areas 
would  hold  for  crude  timber  gates  as  well.  A  value  of 
0.61  was  consequently  assigned  to  C  in  the  equation 
Q  =  AC\/2gh  (1) 

Later  observations  demonstrated  that  0.61  was  too 
small  a  value  for  C  and  values  ranging  from  0.65  to 
0.85  were  used  in  an  effort  to  make  the  device  recoi'd 
within  an  acceptable  degree  of  accuracy.  This  variation 
in  the  coefficient  was  attributed  to  structure  differences. 

In  1920  the  Kern  County  Land  Co.,  after  considerable 
experimenting  with  headgates  of  the  type  in  use  on 
their  system  determined  that  the  value  of  C  was  a  func- 
tion of  the  area  of  the  opening.  For  very  small  open- 
ings of  the  gate  conditiois  approached  those  of  a  short 
tube  and  the  value  of  C  became  almost  unity.  Fig.  2 
shows  the  effect  of  the  area  upon  the  value  of  C  for  the 
type  of  gate'  used  by  the  Kern  County  Land  Company. 
The  type  of  gate  used  at  the  university  is  shown  in  Fig.  3. 

Gates  of  this  type  were  installed  in  the  open  air 
laboratories  at  Davis  and  at  Fort  Collins  and  146  tests 


FIG.  3— TYPE'OF  ADJUSTABLE  SUBMERGED  ORIFICE  USED 

IN  UNIVERSITY  EXPERIMENTS 

Bottom   and  side  contractions  are  partially  suppressed. 
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run  again.st  standard  rectangular  weirs.  These  tests 
covered  a  range  of  discharge  of  from  0.5  to  13  sec. -ft. 
and  a  range  of  areas  of  from  0.3  sq.ft.  to  3  .«;q.ft.  The 
differences  in  head  were  carefully  measured  with  hook 
gages.  These  hook  gages  were  .so  set  that  they  meas- 
ured the  elevation  of  the  water  level  10  in.  above  and 
10  in.  below  the  plane  of  the  gate.  These  gages  and  the 
details  of  the  laboratory  installation  are  shown  in  Fig.  4. 
In  computing  the  re.-^ulting  valuesof  Cby  the  old  formula 
it  was  found  that  C  was  not  a  simple  function  of  the 
area.    A  new  formula  was  devised. 

Q  =  CA\/2g  X  H"""  (2) 

When  this  formula  was  used,  the  point.s  were  grouped 
to  much  better  advantage.  Fig.  5  shows  the  resulting 
values  of  C  when  plotted  against  the  areas. 

For  convenience  in  the  field  a  table  has  been  prepared 
which   will    give   the    discharge   through    a    submerged 
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FOn  DKCHARGF,  THROUGH  SFHMERGEU   ORIFICES  OF  THE  TVPI 
SHOWN  IN  FIGURE  3 
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orifice  of  this  type  by  two  multiplications.  Fig.  6  is  a 
graphic  presentation  of  the  same  relations.  Repeated 
tests  show  an  error  consistently  less  than  5  per  cent. 

This  formula  only  holds  for  gates  of  the  type  shown 
in  Fig.  3.    Changing  the  width  of  the  gate  would  prob- 


j.-IC.  1— E.VHORATORY  INSTALLATION  .\T  FORT  ("OLMN.S 

ably  effect  the  discharge  although  the  active  area 
remained  the  same.  Changing  the  .size  of  the  gate 
guide."  would  probably  effect  the  contract ion.s  to  such 
an  e.xtent  that  the  formula  would  not  hold. 

The  experience  of  the  U.  S.  Rccljmiation  Service  and 
Kern  County  Land  Co.  ,^ho\vs  that  with  complete  con- 
traction on  Hides  and  bottom,  H  has  an  exponent  of  0.50. 
The  pre.sent  nerie.s  show,-*  that  incomplete  suppression  of 
the  Hide  contraction  re.^nlts  in  an  exiionent  of  0.454  for 
//.  Still  further  suppression  of  the  side  contraclionH, 
.«uch  as  would  result  by  replacing  the  4x4-in.  gate  posts 
ly  2x4-in.  posts,  might  reduce  this  exponent  further. 
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Engineering  Literature 

A    MONTHLY    REVIEW     OF    BOOKS     AND    A     LISTING     OF     NEW     PUBLICATIONS 


Improved  in  Rewriting 

Reviewed  by  Leonard  Metcalf 

Con.sulting  Engineer,  New  York  City 
ENGINEERING  ECONOMICS:  First  Principles — By  John  Charles 
Lounsburv  Fish.  M.  Am.  Soc.  C.  E..  etc..  Professor  of  Kailroad 
Engineering  in  -Stanford  University,  Author  of  Earthwork  Haul 
aiid  Overhaul.  .Second  Edition.  New  York  and  London: 
McGraw-Hill   Book  Co.      Cloth  ;   6x9    in.  ;  pp.   311.      $3. 

The  second  edition  of  this  book  shows  marked 
advance  in  the  author's  conception  and  presentation 
of  thi.s  subject.  "The  first  edition."  the  author  -states. 
"dealt  with  economic  choice  of  structure."  The  author 
now  holds  "that  the  fundamental  problem  of  engineer- 
ing economics  is  not  choice  of  structure  but,  rather, 
choice  of  investment."  This  has  involved  a  different 
sequence  of  presentation,  a  rewriting  of  the  book — "a 
new  writing  that  should  begin  with  the  problem  of  in- 
vestment and  follow  the  path  indicated  by  the  analysis." 

The  author  first  stimulates  the  interest  of  his 
student  by  the  analysis  of  an  apparently  blind  problem 
of  investment.  Then  he  introduces  the  effect  of  the 
factor  of  time,  through  a  discussion  of  simple  and 
compound  interest,  -linking  funds,  annuities,  etc.,  and 
discusses  depreciation  allowance,  operating  and  main- 
tenance costs,  and  interest  on  capital.  Four  chapters 
follow  on  analysis  of  first  cost — preliminary  expenses, 
materials  and  labor,  overhead  costs,  etc.,  and  then  on 
business  units — the  use  of  borrowed  capital,  the  individ- 
ual business,  the  partnership,  private  and  business  cor- 
porations. 

A  chapter  is  then  devoted  to  "irreducible  data  on  the 
problem  of  investment,"  based  on  the  author's  previous 
discrimination  between  reducible  and  irreducible  data. 
"A  quality  whose  effect  on  choice  can  be  numerically 
expressed"  is  defined  as  "a  reducible  datum,"  and  an 
irreducible  datum  as  "a  quality  whose  effect  on  choice 
cannot  be  so  expressed."  The  choice  of  terms  is  un- 
fortunately not  suggestive,  as  under  "irreducible  data" 
the  author  includes  data  pertaining  to  safety  of  prin- 
cipal, safety  and  uniformity  of  yield,  liability,  market- 
ability, collateral  value,  duration,  control,  management, 
units,  probability  of  appreciation. 

Then  come  chapters  upon  financial  statements,  cost 
keeping,  miscellaneous  forecasts  on  output,  life,  period 
of  service,  interest  rate,  population,  earnings,  price  and 
wage  rates;  and  two  chapters  devoted  to  valuation, 
including  formulas  for  determining  depreciation  and 
salvage  value.  A  brief  chapter  on  "errors  in  estimat- 
ing," and  one  on  "engineering  reports,"  conclude  the 
text.  In  the  appendix  are  given  specimen  incorpora- 
tion papers,  tables  of  formulas  and  of  values,  a  bibliog- 
raphy, and  a  set  of  questions  and  problems. 

The  book  marks  a  di-stinct  step  in  advance  over  the 
first  edition.  The  formulas  and  tables  submitted  are  con- 
cise and  helpful.  Though  the  book  is  better  adapted 
to  classroom  use  than  to  the  needs  <  of  the  engineer, 
it  will  be  read  with  interest  by  engineers. 

It  is  probably  not  fair  for  the  practicing  engineer 
to  criticize  the  teacher  in  his  method  of  attacking  his 
subject,  but  practical  experience  with  young  designing 


engineers  suggests  that  a  somewhat  more  direct  pres- 
entation would  be  less  formidable  to  the  student  and 
more  likely  to  leave  a  lasting  and  friendly  impression. 
It  is  desirable  that  the  student  should  retain  a  lasting 
impression  of  the  fundamental  importance  of  this  sub- 
ject to  him  in  his  later  work.  A  presentation  of  simple, 
and  later  more  complex  numerical  problems,  bringing 
comparisons  and  methods  of  analyses  clearly  before  the 
student  would  be  more  effective  and  preferable  to  dis- 
cussions, however  clear  and  concise,  which  require  not 
only  close  concentration  but  a  fairly  good  knowledge  of 
the  subject  to  make  the  author's  intent  clear. 


Revision  of  Eckel's  Cements 

Reviewed  by  P.  H.  Bates 

I'heniist,  United  States  Bureau  of  .standards,  Washington,  D.  C. 

CEMENTS,  LIMES  AND  PLASTERS:  Their  Materials,  Manufac- 
ture and  Propertie.s — By  Edwin  C.  Eckel.  C.  E.,  Affiliate  Am. 
.Soc.  C.  E.  ;  Fellow.  Geological  Society  of  America.  New  York  : 
.lohn  Wiley  &  Sons,  Inc.  Cloth  ;  6  x  9  in.  ;  pp.  655  ;  halftones 
and  line  cuts.     $6.50  net. 

The  first  edition  of  this  volume  (1905)  was  undoubt- 
edly the  best  publication  dealing  with  the  sources  of 
raw  materials,  the  manufacture,  testing,  theories  of 
constitution  and  hardening  and  using  of  all  the  com- 
mon structural  cements  ever  issued.  If  any  adverse 
criticisms  were  to  have  been  made  at  that  time  they 
would  have  referred  to  insufficient  discussion  of  for- 
eign conditions  and  a  lack  of  foreign  references — a  lack 
which  was  completely  overshadowed  by  the  nice  bal- 
ance maintained  throughout  in  the  presentation  of  the 
matter  pertaining  to  each  cement.  The  author  had 
avoided  the  tendency  so  marked  in  woi'ks  of  this  type 
of  getting  lost  in  the  endless  detail  of  plant  design  and 
equipment.  Such  important  and  far  less  accessible 
information  as  the  geology  and  quality  of  the  sources 
of  raw  materials,  the  discussion  of  what  takes  place 
during  burning,  the  theories  of  what  the  products  are, 
what  takes  place  when  they  set  and  harden,  etc.,  was 
given  in  such  completeness  that  the  volume  immediately 
attained  the  preeminence  that  it  deserved  and  has 
maintained. 

Although  the  present  edition  has  over  100  pp.  of 
new  material  it  contains  57  pp.  less  than  the  older  one, 
the  reduction  b«ing  about  equally  divided  between  the 
parts  devoted  to  natural  and  portland  cements.  The 
revision  is  not  as  thorough  as  one  would  have  expected 
after  a  lapse  of  seventeen  years. 

Based  upon  rate  of  increase  pf  production  the  author 
has  paid  more  attention  to  the  revision  of  the 
matter  dealing  with  portland  cement  than  with  other 
parts  of  the  book.  The  wisdom  of  this  is  questionable. 
Lime  is  used  more  universally  today  than  ever  before 
althouglf  in  certain  classes  of  work  it  has  almost  reached 
the  saturation  point.  According  to  figures  cited,  the 
value  of  hydrated  lime  in  1920  almost  equaled  the  value 
of  the  entire  lime  industry  in  1903.  Surely  this  rather 
new  product  deserves  more  comment  than  in  1905,  es- 
pecially in  relation  to  its  use  with  portland  cement  in 
concrete.     Enough  has  been  published  since  then  deal- 
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ing  with  this  one  application  of  a  lime  product  to  fill 
a  volume  of  a  size  equal  to  the  one  in  question.  The 
several  associations  interested  in  lime  products  have 
been  very  active  in  research  and  much  valuable  infor- 
mation has  been  rendered  available  since  1905.  The 
gypsum  industry  has  also  made  rapid  strides  forwai'd 
and  such  products  as  gypsum  block  for  non-load  bearing 
walls  and  roof  slabs  and  monolithic  gypsum  construc- 
tion now  overshadow  the  majority  of  other  uses  of 
g\-psum  but  they  are  not  mentioned. 

The  author  refers  to  the  fact  that  magnesia  and  oxy- 
chloride  cements  have  increased  in  use  at  a  rate  ex- 
ceeded only  by  that  of  portland  cement  ( 289  and  312 
per  cent,  respectively),  nevertheless  the  part  devoted 
to  this  cement  is  "as  was."  The  two  methods  given  for 
the  separation  of  lime  from  magnesia  are  of  theoretical 
interest  only,  but  the  method  used  almost  entirely  for 
obtaining  the  magnesia  from  dolomite  for  the  "85  per 
cent  magnesia  insulation"  industry  is  not  mentioned, 
nor  is  this  absolutely  essential  product  itself.  The 
very  rapid  increase  in  the  use  of  magnesia  stucco  calls 
for  no  comment  other  than  a  few  formulas,  which  in- 
cidentally contradict  the  author's  statement,  in  the 
introduction,  that  these  cements  have  the  least  sand 
carrying  capacity  of  all  cements.  The  portion  of  the 
volume  dealing  with  these  three  cements — lime,  gypsum 
and  magnesia — deserve  as  much  careful  revision  as  that 
devoted  to  portland  cement. 

A  small  amount  of  new  material  appears  in  the  part 
devoted  to  hydraulic  limes,  grappiers,  etc.  The  sug- 
gestion that  these  should  have  more  attention  in  Amer- 
ica on  the  basis  of  their  cheapness  is  not  borne  out  by 
domestic  conditions.  In  this  country  even  lump  lime 
costs  more  than  portland  cement  and  both  of  the  above 
mentioned  products  require  fui-ther  treatment  in  their 
manufacture  than  does  lump  lime.  Hydraulic  limes 
would  cost  more  than  portland  cement  in  this  country 
if  manufactured  on  the  same  scale  as  lime,  either  lump 
or  hydrate;  even  if  manufactured  in  as  large  units  as 
Portland  cement  they  could  not  be  sold  much  cheaper. 

The  part  devoted  to  natural  cement  has  been  mate- 
rially reduced  and  doubtless  rightly  so.  Quite  prop- 
erly the  author  allows  this  valuable  cement  to  sink 
further  into  an  oblivion  originally  induced  solely  be- 
cause those  manufacturing  it  could  not  unite  on  a  .state- 
ment of  what  its  quality  should  be  and  what  it  should 
do  in  .service  and  keep  its  qualities  before  the  public. 

Part  VI,  dealing  with  portland  cement,  shows  the 
mo.st  revision,  although  at  least  75  per  cent  of  the  old 
text  is  reproduced  verbatim.  Generally  the  new  matter 
is  good  but  attention  should  be  called  to  the  definition 
of  Portland  cement  according  to  which  it  is  not  neces- 
.-^ary  to  clinker  the  raw  mix.  The  di.scu.s.tion  of  co.sts 
and  prices  is  intere.sting  and  is  presented  with  .special 
reference  to  the  u.se  of  index  numbers.  But  it  is  ques- 
tionable if  few  besides  economists  will  he  impre.ssed 
with  the  figures  given  in  Table  215,  .showing  a  decrease 
in  "True  Price"  from  $0,995  in  191.".  to  $0,829  in  1920 
when  they  recall,  as  shown  in  the  .same  table,  that  "the 
price  per  barrel  in  currency"  rose  from  $1,005  to  $2.01. 

The  chapter  devoted  to  testing  and  physical  proper- 
ties is  unfortunately  unchanged  notwithstanding  the 
great  amount  of  work  which  has  been  done  along  these 
lines  and  published  by  the  American  Society  for  Te»U 
ing  Materials  through  its  Committee  C-l,  which  ha.*  is- 
sued a  publication  of  378  pp.  discuasing  test  methods 
and  the  results  obtained  from  the  use  of  flifferent 
methods. 


Only  a  page  is  given  to  the  work  of  Rankin  and  his 
colleagues  at  the  Geophysical  Laboratory.  This  has 
been  the  most  outstanding  and  conclusive  work  ever 
done  in  elucidating  the  question  of  what  portland 
cement  is.  Older  disproved  theories  are  given  con- 
siderably more  prominence.  No  attention  is  called  to 
the  revision  of  Newberry's  formula  as  given  by  himself 
and  based  on  Rankin's  work  in  Chapter  V  of  the  19IG 
edition  of  Thompson's  "Concrete:  Plain  and  Rein- 
forced," although  the  old  formula  is  reproduced.  One 
very  striking  omission  is  that  of  any  di.scussion  of 
wa.ste  heat  boilers,  which  have  been  the  source  of  the 
greatest  economy  in  the  industry  since  the  introduction 
of  the  rotary  kiln. 

A  series  of  .specifications  is  given,  starting  with  those 
of  the  New  York  State  Canal  of  1896  and  ending  with 
those  of  the  U.  S.  Government,  1917,  which  are 
wrongb-l  stated  to  be  "Revised  to  Date."  Nothing  is 
said  in  regard  to  the  "American  Standard"  of  the  Amer- 
ican Engineering  Standards  Committee  which  is  the 
latest  standard  arrived  at  through  the  co-operation  of 
the  U.  S.  Government  and  the  American  Society  for 
Testing  Materials. 

The  concluding  portion,  dealing  with  puzzolanic 
materials,  is  largely  as  in  the  1905  edition.  These  are 
cements  which  are   u.sed  but  little  and   intermittently. 

This  review  may  seem  to  be  unduly  adversely  critical, 
but  the  reviewer  feels  that  the  author  made  an  unfor- 
tunate mistake  in  not  bringing  his  book  up  to  date, 
particularly  in  view  of  the  great  amount  of  research 
work  which  has  rendered  many  data  available.  The 
volume  still  remains  the  best  of  its  kind  but  its  date 
of  issue,  for  mo.st  purposes,  is  as  of  1905. 

History  of  Engineering  and  Technology 

THK  XKWCO.MEX  StxlKTY  IMK  THE  STIDV  OF  rilK  Jll.'i- 
TOHY  OF  ENGINKKKI.Ni;  .\.NI)  TF;CHN'0I,0(',V  :  TrdiUKirlioiix. 
Vol.  1..  1920-21.  H.  W.  Dickinson,  .M.  I.  .Mei  li  H.,  Honoi;ii> 
Sernt.Hry  and  Trpa.-iuni-.  tin  .'iri.noc  .\Iusouin.  .'<outli  Kin.-iiiiK- 
ton.  I.onfioii.  S.  W.  7.  Paper:  S  x  10  in.;  pp.  SO:  IS  halflon. 
and  other  plato.s. 

Formed  some  two  years  ago  to  collect  and  preserve 
"records,  MSS..  drawings  and  illustrations  of  or  relating 
to  engineering  work  and  industi'ial  progress,"  including 
related  biographical  material,  the  Newcomen  Society 
has  recently  published  its  fir.st  volume  of  TranKnctinnx. 
The  opening  paper  is  an  "Introduction  to  the  Literature 
of  Historical  Engineering  to  the  Year  1640,"  by  E. 
Wyndham  Hulme,  supi)lemented  by  a  brief  but  valuable 
classified  bibliography.  The  latter  is  chiefly  of  books 
French,  German  and  Italian,  but  contains  a  numl>er  of 
interesting  entries  of  English  works.  Of  the  othei- 
papers  in  the  Trannaftioiix  the  one  of  most  interest  to 
American  engineers  is  "The  Mystery  of  Trevithick's 
London  Locomotive.s,"  by  Loughnan  St.  L.  Pendred, 
editor  of  Thr  Engineer.  There  are  al.so  papers  on  early 
iron-making  in  France  and  early  spinning  machines. 

It  is'  sincerely  to  bo  hoped  that  the  Newcomen  So- 
ciety's small  membership  of  about  120  will  bo  rajiidly 
increased  now  that  it  has  a  volume  of  Trnn.tnrtionH  as 
tangible  evidence  of  its  usefulness.  The  membership  is 
open  to  all  interested,  at  the  modest  fee  of  £1  a  year. 
Thus  far  there  are  only  five  American  members.  Li- 
braries of  engineering  schools  and  .societies,  of  which 
only  two  in  this  country  have  subscrilx'd.  should  make 
the  TratmnrtinnK  widely  available  and  many  other  engi- 
neers might  well  follow  the  example  set  by  L.  F.  Loree, 
president  of  the  Delaware  &  Hudson  R.  R.,  in  joining 
the  society. 
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Two  Books  on  Reinforced  Concrete 

Reviewed  by  George  Paaswell 

Consulting   Kngineev,   N'fW   Vork  City 

CONCRETE-STEEL   CONSTRUCTION — PART    I.      BUILDINGS. 

A  Treatise  upon  the  Elementary    Principles  of  Design  and  Bxe- 

eution    of    Reinforced    Concrete    Work    in    Buildings — By    Henry 

T     Eddv    and    C     A.    P.    Turner.       Second    Edition.    Rewritten. 

Minneapolis,  Minn. :     Published  by  the  Authors.     Cloth  ;  6x9  in. ; 

pp.  477  ;  line  cuts  and  halftones.     $10. 
ELASTICITY    AND    STRENGTH    OF    MATERIALS    USED    IN 

ENGINEERING    CONSTRI'CTION.       Section    1 — By    C.    A.    P. 

Turner.      Jlinneapolis,    Minn.:       Published    by    Author.      (loth: 

6x9  in.  ;  pp.  S5  ;  line  cuts  and  halftones.     $5. 

A  small  book  just  published,  "Elasticity  and  Strength 
of  Materials,"  by  C.  A.  P.  Turner,  contains  some  ex- 
tracts from  an  older  and  larger  book  on  elasticity,  and 
some  data  on  the  materials  of  construction.  The  older 
work  is  Eddy  and  Turner's  "Concrete  Steel  Con.struc- 
tion,"  published  three  years  ago  as  a  second  edition  of 
a  considerably  smaller  book  published  in  1909.  It  pur- 
ports to  be  a  complete  treatment  of  reinforced-concrete 
construction,  with  more  particular  reference  to  flat-slab 
analysis ;  in  fact  it  is  a  thesis  on  the  special  mushroom 
slab  of  which  the  junior  author  is  the  inventor.  The 
following  comments  deal  with  both  works. 

There  are  excellent  chapters  containing  historical 
notes ;  and  on  the  elements  of  elasticity  and  on  concrete 
construction  in  general.  Data  on  residual  strains  are 
presented  with  remarkable  clarity  (in  striking  contrast 
with  the  presentation  of  most  of  the  other  matter)  and 
should  be  read  by  every  one  who  would  attempt  a 
rational  reconciliation  of  theory  with  experimental 
research.  The  authors  seem  to  have  covered  in  correct 
fashion  the  matter  of  the  initial  discrepancies  between 
test  and  theory. 

The  general  discussion  of  flat  slab  action  is,  for  the 
most  part,  shrewdly  presented  and  as  a  qualitive  study 
is,  in  its  essentials,  correct.  The  treatment  of  continu- 
ous girders  is  ably  presented,  gives  much  new  matter 
and  covers  this  field  as  completely  as  one  would  require 
for  concrete  construction. 

However,  the  spirit  in  which  the  books  are  written 
weakens  their  usefulness  as  text  and  reference  works. 
It  is  not  so  much  the  true  action  of  flat  slabs  that  is 
sought  as  it  is  a  justification  of  the  mode  of  design  of 
the  patented  mushroom  slab.  Obviously  the  books  are 
written  with  this  specific  purpose  in  mind  and  the  re- 
viewer feels  justified,  thei'efore,  in  discussing  at  large 
and  in  detail  the  analysis  covering  this  design. 

Probably  the  most  disturbing  feature  of  the  books 
is  the  lack  of  straightforward  analysis.  There  is  no 
short  and  simple  path  leading  from  a  clear  hypothesis 
to  a  well-founded  conclusion.  The  introduction  of  so 
many  varied  methods  of  attacking  the  problem,  none 
leading  to  definite  quantitative  results  and  all,  for  the 
most  part,  having  little  bearing  on  the  meager  algebraic 
analysis  presented,  is,  to  say  the  least,  confusing.  The 
work  is  sadly  deficient  in  cold  logic.  It  seldom  em- 
phasizes what  is  an  arbitrary  assumption  on  the  part 
of  the  authors  and  what  is  recognized  physical  law. 
The  reader  infers,  in  a  number  of  cases,  that  some  of 
the  statements  given  are  founded  on  acknowledged  law, 
when  as  a  matter  of  fact  the  statements  are  based  upon 
the  most  arbitrary  of  assumptions. 

The  authors  trifle  with  and  distort  basic  law  in  such 
disconcerting  fashion  as  to  leave  doubt  in  the  reader's 
mind  as  to  the  correctness  of  the  most  elementary  of 
propositions.  Thus  in  discussing  the  "law  of  rigidities" 
(the  well-known  theorem  of  least  work)  the  universal 


truth  of  the  law  is  noted,  yet  a  static  example  of  work 
is  given  which  leaves  the  reader  to  infer  that  the  law 
has  decided  exceptions.  The  exception  as  given  is,  of 
course,  absurd.  At  another  point  a  statical  moment  is 
divided  up  between  slab  and  supporting  girder  in  direct 
violation  of  all  "laws  of  rigidity." 

It  is  noted  that  under  certain  conditions  the  law  of 
equality  between  horizontal  and  vertical  shear  is  not 
valid.  If  the  authors  had  stopped  to  note  that  the 
equality  of  vertical  and  horizontal  shear  is  based  upon 
the  analysis  of  an  infinitesimal  prism,  where  all  forces 
are  either  normal,  passing  through  the  centroid  of  the 
prism,  or  are  tangential,  they  would  have  seen  that  the 
equality  of  such  shears  is  as  fundamental  a  law  as 
any  of  the  laws  of  equilibrium.  Such  an  error  on  the 
part  of  the  late  Professor  Eddy,  a  very  conscientious 
analyst,  is  well  nigh  unpardonable.  It  is  noted  that  the 
horizontal  shears  at  the  support  of  a  continuous  girder 
are  zero.  It  has  been  overlooked  that  beam  action 
(with  the  famous  principle  of  local  perturbations)  is 
no  longer  valid  at  a  reaction.  The  distribution  of  the 
reaction  vitally  affects  the  stresses  in  the  beam  at  this 
point  and  it  is  not  beam  action  that  must  be  studied, 
but  the  manner  of  distribution  of  a  load  through  a 
block,  a  problem  not  yet  clearly  understood.  The  deci- 
sion of  the  Joint  Committee  on  Concrete  and  Reinforced 
Concrete  to  allow  for  full  horizontal  shears  at  the  sup- 
port has  not  yet  received  worthy  mathematical  refuta- 
tion. 

In  speaking  of  lateral  deformation  under  a  longitudi- 
nal load  (the  so-called  Poisson  ratio),  the  authors  revive 
an  old  error.  It  is  the  very  essence  of  lateral  deforma- 
tion that  it  is  absolutely  untranslatable  into  lateral 
stress.  Eveiy  law  of  work  and  statics  would  be  vio- 
lated by  such  equivalent  true  or  actual  stress.  Professor 
Burr  has  given  a  very  clear  demonstration  of  the  faulty 
analysis  contained  in  this  assumption  in  "Elasticity  and 
Resistance  of  Materials."  The  practical  application  of 
the  phenomenon  of  lateral  deformation  has  been  made 
the  occasion  of  much  confused  analysis.  In  these  books 
values  vai'yrng  from  one-tenth  to  one-half  appear,  with 
little  justification  other  than  their  aid  in  analyzing  the 
mushroom  slab. 

It  is  probably  true  that  an  action  similar  to  the  lateral 
deformation  occurs  in  a  flat  slab,  and  a  two-way  rein- 
forced slab  by  restraining  this  deformation  increases 
somewhat  the  resisting  powers  of  the  slab.  The  finer 
the  mesh  the  greater  the  resistance  may  be  a  justifiable 
assumption.  One  can  not  conscientiously  say  any  more, 
however,  than  this  qualitative  statement.  In  the  newer 
te.xt,  the  remarkable  statement  is  found  that  the  correct 
value  of  the  Poisson  ratio  for  isotropic  materials  is 
0.4142,  in  place  of  0.25,  based  upon  the  "kinetic  invari- 
ance"  of  volume  under  strain ;  noting  that,  with  this  de- 
termination, the  century-long  feud  Ijetween  the  rari-  and 
multi-constant  elasticians  has  been  settled.  However, 
in  view  of  the  fact  that  volume  is  not  an  invariant 
under  .strain,  the  author  has  not  yet  put  an  end  to  the 
feud. 

One  of  the  fundamental  notions  introduced  by  the 
authors  is  the  existence  and  effect  of  twisting  moments. 
It  is  estimated  that  heretofore  all  designers  have  over- 
looked such  moments,  and  that  the  introduction  of  the 
new  type  of  moment  explains,  in  proper  fashion,  slab 
action.  As  a  matter  of  fact,  any  one  reading  the  book 
will  appreciate  that  the  authors  have  arbitrarily  chosen 
to  call  one  or  two  component  bending  moments  a  twist- 
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mg  moment.  In  a  very  superficial  sense,  only,  is  it 
a  twisting  moment;  just  as  in  the  case  of  a  simple 
beam  one  may  attempt  an  analysis  on  the  basis  of  an 
applied  twisting  moment  normal  to  the  axis  of  the  beam. 
Flexure  problems  are  solved  on  the  basis  of  bending 
moments  and  the  plate  problem  is  but  little  more  than 
a  problem  in  flexure.  This  does  not  mean  that  beam 
action  and  plate  action  are  similar;  the  authors  are 
correct  in  emphasizing  the  difference  between  beam 
strip  action  and  plate  action;  but  they  fall  into  serious 
error  in  attempting  to  place  the  onus  of  the  difference 
on  the  "twisting"  moment.  In  every  case  noted,  since 
the  plate  treated  is  a  symmetrical  surface,  what  is 
termed  a  twisting  moment  about  one  axis  becomes  a 
bending  moment  about  the  other,  with  absolutely  no 
distinction   in"  physical  action. 

It  is  well  worth  pointing  out  that  at  no  place  have 
the  authors  utilized  (save  in  a  qualitative  sense  only) 
the  "twisting"  moment.  When  a  definite  design  is  car- 
ried out,  the  famous  twisting  moment  is  ignored,  as  it 
should  be,  and  flexure  only  is  considered.  To  put  it 
briefly,  the  authors  have  chosen,  deliberately,  or  other- 
wise, to  label  one  of  two  symmetrical  bending  moments 
a  twisting  moment  and  have  not  shown  one  iota  of 
digestible  analysis  to  justify  such  terminology-. 

To  effect  a  practical  analysis  of  flat  slabs  some  arbi- 
trary assumptions  must  of  course  be  made.  The  gen- 
eral problem  of  the  analysis  of  the  plate  under  unre- 
stricted conditions  has  to  date  proved  insoluble.  Some 
method  analagous  to  the  semi-inverse  method  of  St. 
Venant  in  the  beam  problem  must  be  adopted  in  plate 
analysis.  Thus  the  best  method  of  attacking  the  plate 
problem  seems  to  lie  in  the  assumption  of  zero  shear 
planes  based  upon  the  symmetry  of  the  plate  and  its 
loading.  This  is  a  dangerous  method,  since  it  is  of 
obvious  application  only  to  a  symmetrically  loaded 
plate.  With  these  assumptions  static  analysis  pro- 
ceeds and  a  resultant  moment  is  found,  based  upon  an 
assumed  uniform  distribution  of  loading  upon  supports. 
This  resultant  moment  may  be  resolved  into  two  com- 
ponent moments,  at  right  angles  to  each  other,  but 
these,  again,  are  still  bending  moments. 

Fundamentally,  the  analysis  of  a  plate  is  the  study 
of  the  geometry  of  a  curved  surface.  Gauss  intro- 
duced the  method  of  curvatures  to  determine  the  prop- 
erties of  the  surface  and  elasticians  have  adopted  this 
method,  since  curvatures  determine  bending  moments. 
The  twisting  moment  recognized  among  elasticians  is 
e.ssentially  tfte  rotation  of  an  axis  normal  to  the  plate 
about  itself  as  the  plate  is  deformed.  Such  distortion 
is  ignored  in  the  text,  and  the  twist  has  no  place  in 
the  analysis. 

In  short,  when  the  authors  confine  their  attention  to 
a  qualitative  di.scussion  of  plate  action,  they  give  with 
reasonable  accuracy  (ignoring  the  confusion  between 
flexure  and  twist)  what  one  may  expect  in  the  dis- 
tortion of  a  flat  slab  under  load.  Beyond  this  point  no 
confidence  can  be  placed  in  any  of  the  analysis  pre- 
sented. Distinctions  between  statical,  external  and  re- 
sisting moments  and  attempts  to  combine  the  moment 
of  inertia  of  two  intersecting  sections  to  give  a  resist- 
ing moment  destroy  most  of  the  confidence  of  the  reader 
in  the  design  methods. 

It  must  be  remembered  that  no  one  has  yet  presented 
a  successful  solution  of  flat  slab  action,  and  the  authors 
can  not  be  harshly  censured  for  their  failure  to  pre- 
sent an  acceptable  solution.     It  may   be  mentioned   in 


conclusion  that  the  authors  build  a  special  type  of  flat 
slab  that  proves  an  apparent  economy  to  the  owner, 
carries  safely  all  loads  upon  it  and  seems  to  meet, 
superficially  at  least,  the  qualitative  requirements  of 
flat  slab  action. 


Forty  Years  of  Landscape  Architecture 

FREDERICK  LAW  OLMSTED:  LANDSCAPE  ARCHITECT. 
1822-1903 — Edited  by  Frederick  Law  Olmsted.  Jr..  and  Theodora 
Kimball.  Vol.  I.  Early  years  and  E.xperiences.  Together  with 
Biographical  N'otes.  Forty  Tears  of  Landscape  Architecture : 
Bemg  the  Professional  Papers  of  Frederick  Law  Olmsted.  Senior. 
New  York  and  London  :  G.  P.  Putnam's  Sons.  Cloth  :  6  x  9  in 
pp.  131.     $2.50. 

Publication  of  the  first  of  a  series  of  volumes  under 
the  general  title  "Forty  Years  of  Land.scape  Architec- 
ture," a  series  in  preparation  since  the  death  of  the 
senior  Olmsted  in  1903,  was  achieved  late  in  1922,  the 
centenary  of  his  birth.  The  joint  editorship  by  F.  L. 
Olmsted,  Jr.,  and  Miss  Kimball,  of  the  Harvard  School 
of  Landscape  Architecture,  is  a  happy  combination, 
added  to  which  was  the  assistance  rendered  by  the  wife 
of  the  senior  Olmsted  at  the  ripe  age  of  ninety  years. 

The  present  volume  opens  with  some  forty  pages  of 
condensed  biographical  notes.  These  are  followed  by 
a  section  on  Early  Experiences  as  contributions  to  his 
later  career,  consisting  of  fragments  designed  for  an 
autobiography,  extracts  from  letters,  papers,  books  and 
articles  by  the  senior  Olmsted.  One  of  the  most  inter- 
e.sting  features  of  the  book  is  the  light  it  throws  on 
what  proved  to  be  the  development  of  a  professional 
career;  a  development  which  for  many  years  came 
wholly  through  breadth  of  study,  observation,  civic  and 
human  interest,  with  certain  practical  applications 
which  prepared  the  way  for  a  brilliant  and  useful  pro- 
fessional life,  in  which  the  senior  Olmsted  was  largely 
an  American  pioneer. 

From  the  biographical  notes  it  appears  that  on  Dec.  1, 
1836,  when  still  under  fifteen,  Olmsted  was  ready  to 
enter  college,  but  that  on  account  of  weak  eyes  this  was 
given  up  and  that  in  November,  1837,  he  went  "to 
Andover,  Mass.,  to  study  engineering  with  Prof.  Bar- 
ton," a  connection  he  maintained  at  Andover  and  later 
at  Collinsville,  Conn.,  until  May,  1840.  Interspersed 
with  an  experience  in  business,  a  voyage  before  the 
mast  to  Canton,  China,  three  engagements  to  get  prac- 
tical experience  in  farming,  and  establishment  as  a 
farmer  on  his  own  land,  Olmsted  attended  lectures  at 
Yale,  where  in  June,  1847,  he  was  made  an  "honorary 
member"  of  the  class  of  that  year.  From  1847  to 
18.54,  Olmsted  made  landscape  improvements  on  his 
own  farm,  and  established  a  nursery,  besides  recording 
his  travel  observations  in  "Walks  and  Talks  of  an 
American  Farmer  in  England,"  "Seaboard  Slave  States," 
"A  Journey  in  Texas"  and  "A  Journey  in  the  Back 
Country" — the  latter  an  account  of  a  horseback  ride 
from  New  Orleans  to  Richmond. 

A  visit  to  A.  J.  Downing  in  18.51,  shortly  before  the 
tragic  death  of  that  pioneer  and  promoter  of  landscape 
design  in  America,  seems  to  have  been  an  important 
factor  in  Olmsted's  final  choice  of  landscape  architecture 
as  a  profession.  In  18.57  he  was  appointed  superin- 
tendent of  Central  Park;  early  in  1858  he  and  Calvert 
Vaux  were  awarded  first  prize  in  a  competition  for  plans 
for  Central  Park,  and  a  few  weeks  afterwards  Olmsted 
was  appointed  arrhitert-in-<'hief  of  Central  Park — a 
connection  that  continued  for  many  years,  with  breaks 
and  threatened  breaks  due  to  political  attacks  and  in- 
terference.   Parks,  cemeteries,  private  and  institutional, 
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state  and  national  grounds,  the  latter  including  the 
Capitol  at  Washington,  with  occasional  engagements  on 
village  and  city  extension  plans,  occupied  Olmsted  more 
and  more  fully  as  the  years  went  by.  From  1890  on 
until  its  completion  the  grounds  of  the  World's  Colum- 
bian Exposition  received  much  of  his  attention. 

Although  Olmsted  died  before  city  planning  had  much 
more  than  become  recognized  as  an  art  and  before  its 
establishment  as  a  profession  in  America,  his  work 
doubtless  contributed  more  towards  both  than  that  of 
any  other  one  man  up  to  the  time  of  his  death:  for 
while  Downing,  through  his  editorials  in  the  American 
Horticidturalist,  and  through  his  books  and  some  minor 
landscape  planning,  did  much  to  create  interest  in  land- 
scape architecture  and  to  spread  sound  ideas  as  to  its 
fundamentals,  it  was  left  to  the  more  practical  Olmsted 
and  to  a  later  and  riper  time  as  well  to  put  the  slowly 
growing  appreciation  of  landscape  art  into  corporeal 
form  through  the  creation  and  adornment  of  parks  and 
other  functionally  designed  open  spaces. 

Of  the  volumes  to  come  in  this  promising  series,  the 
next  will  be  devoted  wholly  to  Central  Pai-k — towards 
the  cost  of  which  the  Russell  Sage  Foundation  has  con- 
tributed because  of  the  value  of  the  material  in  connec- 
tion with  the  survey  of  Greater  New  York  and  its 
environs,  now  being  made.  Other  volumes  will  take  up 
different  lines  of  Olmsted's  work ;  and  the  series  will  be 
rounded  out  by  a  general  volume,  with  explanatory  mat- 
ter by  F.  L.  Olmsted,  Jr.,  this  volume  to  be  "an  orderly 
and  consistent  presentation  of  the  theory  and  practice 
of  the  landscape  art  as  developed  by  Frederick  Law 
Olmsted,  Senior." 

Such  a  series  will  do  just  honor  to  the  great  leader 
in  the  profession  of  landscape  architecture.  When  may 
we  expect  equally  just  honor  to  be  paid  to  some  of  the 
leaders  of  the  civil  engineering  profession? 


Federal  Railroad  Control 

AMERICAN  RAILROADS  :  Government  Control  and  Reconstruc- 
tion Poliries — By  William  J.  Cunningham,  A.  M..  James  J.  Hill 
Professor  of  Transportation,  Graduate  School  of  Business  Ad- 
ministration, Harvard  University,  New  York,  Chicago  and 
London:  A,  W'.  Shaw  Co.     Cloth;  6x8  in.;  pp.  409.     $3. 

Prof.  Cunningham  has  set  out  to  review  American 
railroad  histoi-y  diH'ing  the  years  1917  to  1922  with 
special  emphasis  upon  the  period  of  federal  control  be- 
tween Jan.  1,  1918,  and  March  1,  1920.  During  most 
of  that  time  he  was  officially  connected  with  the  United 
States  Railroad  Administration,  serving  on  the  staff  of 
the  Director  General  of  Railroads,  first  as  manager  of 
the  operating  statistics  section  and  later  as  assistant 
director  of  opei'ation. 

In  his  first  and  second  chapters  the  author  has  re- 
viewed all  too  briefly  the  three  periods  of  American 
railroad  history:  From  1830  to  the  Civil  War,  during 
which  development  was  quite  unrestrained  and  the  pub- 
lic attitude  one  of  liberality  and  encouragement;  from 
the  end  of  the  Civil  War  until  1887,  during  which  the 
roads  began  to  reap  the  fruits  of  some  of  their  earlier 
excesses  and  public  antagonism  began  to  show  itself  in 
the  form  of  regulation  by  individual  states ;  and  finally 
the  period  from  1887  to  1917,  which  included  the  begin- 
ning of  federal  railroad  regulation  with  the  establish- 
ment of  the  Interstate  Commerce  Commission  in  1887. 

The  bulk  of  the  book  deals  in  great  detail  with  the 
events  of  1917.  which  resulted  in  the  assumption  of  gov- 
ernment control  over  the  operation  of  the  roads,  and 
with  the  post-war  problems  of  the  carriers.  This  sec- 
tion closes  with  a  review  of  the  Transportation  Act  of 


1920  and  of  its  operation  during  1921.  The  book  ends 
with  a  statement  of  the  situation  in  July,  1922,  at  the 
commencement  of  the  shopmen's  strike. 

The  elements  of  this  subject  are  so  numerous  and  the 
issues  are  so  controversial  that  it  would  be  exceedingly 
difficult  for  any  one  to  handle  them  to  the  general  satis- 
faction in  so  small  a  compass.  For  example,  the  chapter 
on  the  financial  results  of  the  period  of  federal  control 
comprises  only  six  pages.  There  are  few  railroad  execu- 
tives whose  views  on  this  subject  alone  could  be  set 
forth  to  their  satisfaction  in  six  books  of  the  dimensions 
of  this  one.  It  is  probable,  however,  that  this  very  con- 
densation contributes  in  no  small  measure  to  the  value 
of  the  book,  for  it  is  an  exceedingly  handy  reference 
text  for  any  one  who  may  have  occasion  to  review  quickly 
the  outstanding  railroad  developments  of  recent  years  so 
far  as  their  governmental  relations  are  concerned. 


The  Legal  Side  of  Land  Surveying 

A  TREATI.SE  ON  THE  LAW  OF  SURVEYING  .\ND  EOUND,\- 
RIES — By  Frank  Emerson  Clark  of  the  Minnesota  Bar,  Indian- 
apolis :  The  Bobbs-Merrill  Co,  Cloth  ;  6  x  9  in.  ;  pp.  631  ;  illus- 
trated.    .$5. 

There  still  remains  in  many  sections  of  the  West  the 
"law"  that  fence-line  priority  means  ownership.  And 
the  surveyor  who  goes  into  more  or  less  hostile  territory 
with  only  technical  knowledge  and  training  is  ill- 
equipped  even  to  bluff  his  way  through  difficult  situa- 
tions. Legal  knowledge  concerning  what  he  is  doing 
is  almost  as  essential  as  technical  ability. 

The  author  of  "Surveying  and  Boundaries,"  a  lawyer 
and  also  a  former  surveyor  of  extended  experience,  sup- 
plies the  field  man  all  the  legal  ammunition  he  need 
carry.  The  volume  reveals  logical  co-ordination  of  field 
problems  with  legal  precedence.  About  1,000  cases  at 
law  are  cited. 

In  addition  to  its  value  as  a  legal  friend  to  the  sur- 
veyor, the  book  sets  forth  historical  outlines  of  how 
public  and  private  land  surveys  have  been  and  are  made, 
together  with  the  histories  of  incidental  problems.  Of 
particular  interest  is  a  chapter  on  riparian  rights,  which 
goes  into  the  detailed  civil  and  technical  history  of  scores 
of  riparian-right  controversies.  Land  surveyors  who 
wish  to  be  efficient  in  their  work  will  do  well  to  study 
the  volume  carefully. 


Survey  of  Modern  Industrialism 

MODERN  INDUSTRl.VLISM:  An  Outline  of  Prescnt-Dav  Indus- 
trial Organization — By  Frank  L.  McVey,  Ph,D..  LL,D..  Presi- 
di'nt  of  the  University  of  Kentucky.  Second  Edition.  New 
York  and  London  :  D,  Appleton  &  Co,  Cloth  ;  6  x  8  in,  ;  pp.  358. 
$2,50, 

By  careful  revision  of  the  original  and  the  addition 
of  new  material  here  and  there,  including  three  new 
chapters,  the  author  has  brought  to  date,  in  substance 
and  in  spirit,  the  excellent  survey  of  modern  industry 
and  its  relations  to  society  and  government  that  he 
wrote  nearly  twenty  years  ago  while  professor  of  po- 
litical economy  at  the  University  of  Minnesota;  see 
Engineering  News,  Dec.  15,  1904,  p.  552.  To  a  consid- 
eration of  industrial  progress  and  problems  in  the 
United  States,  England  and  Germany  in  the  first  edition, 
the  author  has  taken  up  Japan  in  the  present  volume, 
in  a  chapter  on  the  Orient  and  the  West.  The  other 
new  chapters  are  on  Industry  and  Taxation  and  the 
Widening  Circle  of  Democracy  in  Industry.  The  re- 
vision of  the  opening  chapter  makes  it  a  notable  survey 
of  the  developm'ent  of  modern  industrialism  to  the 
present  time,  embracing  some  of  the  facts  and  i-eac- 
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tions  of  the  world  war.  The  volume  is  in  three  parts : 
History.  Industry  and  Administration,  the  latter  in- 
cluding chapters  on  government  interference,  regulation 
and  owTiership.  The  author  believes  in  the  necessity 
of  extensive  government  regulation  and  apparently  some 
degree  of  government  ownership,  the  latter  to  be  de- 
ferred, for  the  most  part,  until  government  is  more 
efficient  than  now. 


Publications  Received 


New  Books  and  Revised  Editions 

.AXALYTIC  GEOMETRY— By  Clyde  E.  Love.  Ph.D.,  Associate 
Professor  of  Mathematics.  University  of  Michigan.  Cloth  ;  6  x 
8   in.;  pp.    306;   illustrated.      $2.25. 

APPLIED  BUSINESS  FINANCE— By  Edmond  E.  Lincoln.  M.  A. 
(Oxon).  Ph.D.  Sometime  Assistant  Professor  of  Finance. 
Graduate  School  of  Business  Administration,  Harvard  Uni- 
versity. New  York:  A.  \V.  Shaw  Co.  Cloth;  6  x  8  in.  ;  pp. 
772  ;  illustrated  with  charts  and  forms.  ?4  net. 
On   organizing  and   financing' in  various  aspects;  also  chapters 

nn   production,   selling   goods,   and    distribution   of   earnings.      The 

business  cycle   is  considered. 

DESCRIPTIVE  GEOMETRY — By  Lawrence  E.  Cutter.  .M.  Am. 
Soc.  M.E..  Associate  Professor  of  Mechanical  Engineering. 
Stanford  I'niversity.  New  York  and  London :  McGraw-Hill 
Book  Co.     Cloth;  6  s  9  in. ;  pp.  244;  illustrated.     $2.50. 

KABRICATIOK  DE  L'ACIER  AU  FOUR  MARTIN— Por  A. 
Barberot.  Ingenieur  des  Arts  et  Manufactures.  Directeur  des 
Usines  de  Sainte-Marie  et  Gravigny.  a  Saint-Dizier.  [Encyclo- 
p#die  MiniSre  et  Metallurgy.]  Paris:  J.  B.  Bailliere  et  Fils. 
Paper;   6  x  9   in. ;  pp.  543;  half  tones  and   many   line  cuts. 

HEIZUNG  UND  LUFTING  DER  BAHXHOFSCHOCHBAUTEX  . 
— Bearbeitet  von  Vaurat  a.  D.  Carl  Guillery  in  Pasing  ;  Heraus- 
gegeben  von  Dr.-Ing.  e.  h.  F.  Loewe  und  Dr.-lng.  e  h.  Dr.  H. 
Zimmermann.  Leipzig:  Wilhehn  Engelmann.  Cloth;  7  x  10 
in.;  pp.  135;  82  line  cuts  and  half  tones  in  the  text  and  two 
lithographed  folding  plates  in  colors. 

LEHRBUCH  DER  EISEN-  UND  STAHLGIESSEREI— Von  Bern- 
hard    Osann.      Dr.-lng.   e.    h.    FUnfte,   Neu   Bearbeitete   Aufiage. 
Leipzig:    Wilhelm  Engelmann.      Cloth;   7    x  10   in.;  pp.  693:   756 
line  cuts  and  halftones. 
The  fourth  edition   of   this   book  was  reviewed  by  Dr.  Richard 

Moldenke  in  Enginening  Kews-Kecord,  Feb.  17,  1921.  p.  307. 

LEHRBUCH  DER  ELECTROTECKNIK  —  Erster  Band:  Allge- 
meine.  Elektrotecknik.  Elektrotechnische  Messkunde.  Elek- 
trische  Maschinen  und  .\pparate.  Bearbeitet  von  F.  Fischer, 
K.  Hohage.  G.  W.  Meyer.  Leipzig.  Germany:  Wilhelm  Engel- 
mann.   Cloth;  8  X  10  in.;  pp.  753;  924  line  cuts  and  half  tones. 

LiEHRBUCH  DES  TIEFB.XUNES — Erster  Band:  Vertnossungs- 
kundo  P>dt)'>au.  Htutz-  Futter-  Kai-  und  Staumaurn.  Grund- 
strassen-  KiSLnbalin-  und  Tunnelbau.  6  B  is  S  Aullage.  Bearbeitet 
von  O.  Egebert.  H.  Wegels,  L.  V.  Willmann.  Leipzig.  Germany  : 
Wilhelm  Engelmann.  Cloth:  8  x  10  in.:  pp.  835:  1,475  Illus- 
trations. 

THE  MAKING  OF  INDEX  NUMBERS:  A  Study  of  Their  Va- 
rieties. Texts,  and  IJiliability — By  Irving  Fisher.  Professor  of 
Political  Ecimomy.  Yale  I'niversity.  [Publications  of  the  Pol- 
lak  Foundation  for  Economic  Research.]  Boston  and  New 
York :  Houghton  .Mifflin  Co.  Cloth :  6  x  9  in. :  pp.  526 :  68 
"ratio  charts."     J7.50. 

MATHEMATIK — Von  H.  E.  Tlmerding.  Dr.  Phil.  Professor  in 
der  Techni.Hchen  Hochschule  zu  Braunschweig.  Boards;  7  x  1" 
In.;  pp.  242;  line  cuts.     Ranges  from  arithmetic  to  calculus. 

PARLIAMENTARY  LAW:  Method  of  Transacting  Busin.ss  in 
Dellberati'  Assemblies,  Usi-8  of  the  Various  Motions,  Method  of 
Conducting  Elections,  the  Duties  of  .Members  and  Officers. 
Discipline,  Model  By-Laws,  Forms,  and  Detinllions  of  Parlia- 
mentarv  Terms:  also  Several  Hundred  Questions  In  Parlia- 
mentary Law  That  Have  Bien  .Submitted  to  the  .Author  and 
the  .\nswerH  Th<T<in — Kv  (;eneral  Henrj-  M.  Robert.  Author 
of  "Robert's  Hub's  of  firder  Revised."  "Parliamentary  Law 
Charts,"  and  "Parliamentarv  Practice"  New  York:  Th. 
Century  Co.     Cloth  ;  6  x  9  In. ;  pp.  588.     $5. 

PLASTICS  AND  MOLDED  ELEf'TRIC  INSULATION— B> 
Kmlle  Hemming.  .\"ew  York:  Book  Department.  The  Chemi 
cal  Catalog  Company,  Inc.  Cloih ;  7  x  10  In.;  pp.  313.  lint- 
cuts  and  halftones.     $5  net. 

lieals  with  ceramic  itroducta,  Citlcari-OUH  cemontK  an<I  artiflrlHl 
Mone.  KbiHH,  casein  products,  plastics  In  road  ronstnictlon.  and 
sundry  materials  in  Part  I,  and  with  all  »ort»i  of  molded  insula- 
tion In  Part  II.  Extensive  patent  lists  are  given  for  each  main 
elasKlflcatinn   of   material. 

RATE  MAKING  FOR  PUBLIC  UTILITIE.S— Bv  Lamar  Lyndon. 
.New   York    and    Ixindon :    McGraw-Hill   Book  Co.      Cloth;   «   x   s 

In  ;   pp.   2119  ;   2  graphs.      12. 

SAMPLINf;  AND  ANALYSI.S  <  iK  COAL.  COKE  AXI>  BV-1'IV)D- 
CUTS:  M.-thodH  of  the  Chemists  of  tli.-  Unite,!  Stiiles  8le<>r 
''orporatlr.n — I'lttsburgh,  Pa.:  The  Carnegb-  StnrI  Co..  Bureau 
of  Instruction,  Mexlble  Leatlier  ;  pp.  XVI  184  ;  Illustrated.  13. 
The  fact  that  this  volume  Is  deslgnwl  solely  for  the  use  of  the 

chemists  of  the  constituent  companies  of  the  United   States  Steel 


Corporation  makes  it  of  more  rather  than  less  interest  and  value 
to  any  chemist  engaged  in  sampling  and  analyzing  the  materials 
indicated  m  the  title.  The  volume  covers  a  wide  range  and  con- 
tains considerable  material  not  included  in  the  earlier  edition. 
The  committee  responsible  for  the  book  consists  of  a  half  dozen 
chemists,  mcluding  J.  R.  Campbell,  of  the  H.  C.  Frick  Co.;  and 
<-.  B.  Francis,  of  the  Bureau  of  Instruction. 

THE  TWELVE-HOUR  SHIFT  IN  INDUSTRY— By  the  Coitimit- 
tee  on  \A  ork-Periods  m  Continuous-Industry  of  the  Federal 
American  Engineering  Societies.  With  a  Foreword  by  Warren 
G.  Harding,  President  of  the  United  States.  New  York-  E  P 
Dutton  &  Co.     Cloth;   6x9    in,;   pp.   302       $350 


Reports  and  Pamphlets  in  Various  Fields 

.ARIZO.VA  HIGHWAY  DEP.ARTMENT.  1920-22- By  Thomas; 
Maddock,  State  Engineer.  Paper  ;  6  x  9  in. ;  pp.  240  ;  illustrated". 

'-AVJS"*?.?"''!'^  STATE  HIGHWAY  COMTHISSION :  Report  for 
1920-22— Sacramento,     Paper;  6x9  in,;  pp.  214;  illustrated. 

THE  CARNEGIE  CORPORATION  OF  NEW  YORK:  Report  of 
Henry  S.  Pritchett,  Acting  President,  for  1921-22.  Paper-  6  x 
9  in.  ;   pp.  80.  ^      ' 

CEX-TRAL  ELECTRIC  STATIONS  IN  CANADA:  Census  of 
Industry,  1920 — Ottawa,  Ont.:  Dominion  Bureau  of  Statistics, 
Paper ;   i  x  10  in. ;  pp.  48. 

'-'m^^^.'^^  ENGINEERS.  U.  S.  Army:  Report  for  1921-22. 
Washington.  D.  C.     Paper;  6  x  9  in. ;  pp.  2257    +    38. 

'^''^Ji^^T^^^^'^  CO.M.MISSION  TO  INVESTIGATE  THE  POL 
LUTION  OF  STREAMS:  Report  to  Legislature  of  1923.  Pa"? - 
6  X  9  in. ;  pp.  21. 

Recommends  creation  of  State  Water  Conservation  Commission 
and  formation  of  sanitary  districts,  .\mong  the  members  of  the 
commission  were  Caleb  M.  Saville,  manager  and  chief  engineer. 
Hartford  Water-Works,  who  se'-.ed  as  chairman,  and  R.  A, 
Cairns,  city  engineer.  Waterbury. 

''*??^°.¥'fr  COMBUSTION  OF  WASTE  FUELS— By  David 
Moffatt  Myers  .\  ashington,  D.  C. :  Bureau  of  Mines.  Paper: 
6  X  9  in,  -  pp,  50;  line  cuts.  One  copy  free;  10c.  from  Super- 
mter.aent  of  Documents. 

■'£^^'  DEPARTMENT  OF  RAILWAYS:  Report  for  1919-20 
English  Edition— Tokyo,  .Japan.  Paper :  8  x  12  in. ;  pp.  120  ■ 
folding   colored   map   in   pocket. 

NATIONAL  BRICK  MANUFACTURERS  ASSOCIATION:  Pro- 
ceedings. 1922 — Indianapolis;  T.  A.  Randall.  Secretary.  Paper - 
b  x  9   in. ;  pp.  207. 

-NATIONAL  LIME  ASSOCLA.TION  PROCEEDINGS,  1922— 
Washington.  D.  C„  918  G  St.,  N.  W.  Paper:  6  x  9  in. :  PD.104- 
Illustrated. 

OREGON  HIGHWAY  COJimSSION.  1920-22— Herbert  Nunn, 
State  Highway  Engineer,  Salem,  Ore.  Paper;  6  x  9  in. :  dd. 
loO  ;   maps. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion  of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble.  Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Closes  Discussion  on  Highway  Location 

Sir — Please  allow  me  a  brief  rebuttal  on  the  subject 
"Does  highway  engineering  call  for  locating:  skill?" 

Mr.  Quackenbush  estimates  that  less  than  5  per  cent  of 
the  mileage  requires  railroad  methods,  and  that  of  this  5 
per  cent  probably  a  large  extent  is  controlled  by  politicians. 
If  that  is  the  case,  we  must  leave  more  than  9.5  per  cent 
out  of  this  discussion,  for  the  reason  that  a  mere  traver.^e 
of  an  existing  road  for  the  purpose  of  improving  it  has  little 
to  do  with  1  eating.  He  grants  that  a  railroad  locater.  how- 
ever, with  proper  consideration  of  the  needs  of  a  highway 
v.'ill  likely  do  a  better  job. 

Mr.  Lavis  thinks  that  the  technique  of  surveys  can  be 
Iienefited  by  a  study  of  railroad  location,  but  that  funda- 
mental principles  are  different  and  cites  steep  grades  and 
sharp  curves  as  an  example.  Our  answer  is  that  the  prin- 
ciples seem  to  be  different  but  taking  into  account  the  same 
tractive  effort  and  resistance  why  should  they  be  different? 

In  relation  also  to  the  matter  of  grade,  Mr.  Patterson  says 
that  a  pedestrian  takes  the  short  but  steep  trail,  yet  a  cow 
takes  the  long  but  easy  path.  Although  time  is  no  object 
to  a  cow,  there  is  another  reason;  she  carries  more  freight 
then  a  pedestrian.  As  our  highways  begin  to  carry  more 
freight  our  highway  officials  will  regret  the  steep  grades 
and  short  distances.  In  the  early  days  our  railroads  used 
momentum  grades.  As  they  became  able  they  eliminated  them 
to  an  extent  and  jacked  up  the  track;  but  with  a  concrete 
pavement  down  on  these  undulating  grades,  as  they  are 
styled  by  highway  engineers,  it  will  be  a  sorry  job  to  use 
our  concrete  slabs  as  "relayers"  when  the  grade  is  bettered. 
The  turnouts  for  highways  have  their  analogy  in  passing 
sidings. 

Mr.  Myers  thinks  that  highway  location  calls  into  more 
attention  a  flexibility  not  allowed  in  raihoad  location. 
Which  can  exceed  its  rated  horsepower  under  duty  the  more, 
a  locomotive  or  a  gasoline  motor?  A  horse  has  the  poorest 
rated  horsepower,  as  it  can  exert  under  stress  considerably 
more  than  its  normal  capacity.  A  steam  engine  comes 
next,  a  gasoline  motor  next  and  an  electric  motor  last;  and 
a  highway  locater  is  or  should  be  restricted  to  maximum 
grades  and  curvature  as  would  be  a  railroad  locater.  Un- 
derstand me,  the  rules  should  be  the  same  although  the 
maximums  are  different  in  all  cases.  A  politician's  house 
to  be  served  is  as  truly  a  controlling  point  as  a  river  cross- 
ing and  it  will  take  equal  skill  to  get  the  best  line  to  either. 

Now  with  regard  to  the  fact  that  highways  are  built  not 
for  profit  but  for  public  sei'vice.  Cogitate  this  a  little.  A 
dollar  saved  is  a  dollar  earned;  why  should  one  need  less 
skill  than  the  other?     The  question  will  answer  itself. 

Mr.  Tinsley  also  mentions  the  stiffer  grades  and  sharper 
curves  used  by  highway  engineers.  We  admit  that  there  is 
a  difference  in  "degree"  but  no  difference  required  in 
"skill." 

Mr.  Rader  says  he  has  located  railroads  ten  years  with- 
out first  locating  a  railroad.  I  think,  however,  he  must 
have  used  the  railroad  handbooks  of  Searles,  Nagle,  Allen, 
Webb,  or  possibly  read  Wellington.  Where  can  you  get  a 
book  dealing  with  location  that  does  not  apply  to  railroads? 
Sometimes  a  railroad  is  prone  to  sustained  grades,  some- 
times not  equally  so  a  highway. 

Nearly  all  writers  including  Mr.  Gillette  think  that  the 
undulating  grade  makes  the  highway  «  different  pi-oposi- 
tion.  If  you  were  comparing  a  first-class  railroad  with  a 
second-clas,s  highway,  or  vice  versa,  it  could  be  said  that  the 
results  were  different  but  it  is  yet  to  be  proved  that  the 


principles  are  different  after  studying  Prof.  Agg's  experi- 
ments. 

To  summarize:  (1)  Curvature  and  grade  offer  the  same 
resistance  to  tractive  effort  on  highways  as  on  railways; 
(2)  Rise  and  fall  and  virtual  grades  affect  locomotion  or 
■-.raction  the  same,  comparing  car  with  car  or  train  with 
train;  (3)  Compensation  for  curvature  is  equally  impor- 
tant; (4)  Superelevation  for  railways  has  its  counterpart 
in  banking  of  highway  curves;  (.5)  Controlling  points  are 
limitations  either  on  railways  or  highways.  Where  an  im- 
provement follows  the  old  route,  for  example,  the  whole  line 
is  controlled  and  limited,  R.  S.  Bunn. 

Sparta,   N.   C,   Jan.   2.3. 


Another  Pile  Bearing  Formula 

Sir — To  R.  C.  Norris,  Civil  Engineer,  Muar,  .lohore, 
Straits  Settlements,  I  am  indebted  for  copies  of  his  booklet 
of  forty  pages,  entitled  "Formula  for  Pile  Driving,  with 
Examples,  Detailed  Explanations  and  Test  Records.  A  Re- 
liable and  Entirely  New  Method."    Singapore,  1922. 

Mr.  Norris  takes  account  separately  (1)  of  the  "Resist- 
ance (Rn)  to  dfiviiif/."  and  (2)  of  the  "grip"  (Gp)  or  addi- 
tional resistance  due  to  the  re-compacting,  around  the  pile, 
of  the  soil  which  was  disturbed  by  the  driving. 

For  the  resistance,  R„,  in  pounds,  to  driving,  Mr.  Norris 
uses  the  formula: 


Rfi  —  C 


S    -L    1 


+  M 


W  V  2  g  A 

S  +  1 

=  c 


+  M 
hW 


+  m  (W  +  If); 


S  +  1 
where 

C  =  a  coefficient   (ranging  from  0.7  to  0.9)   intended  to 

cover  losses  of  energy  in  fall  of  ram; 
h    =  height  of  final  fall  of  ram,  in  feet; 
]V  =  weight  of  ram,  in  pounds ;    w  =  weight  of  pile,  in 

pounds; 
(•    =  V  2  1/  h   =   S\  h    =   theoretical  velocity  of  ram  at 

instant  of  its  striking  the  pile-head; 
S    =  penetration  or  "set"  of  pile,  in  inches,  under  last 

blow  before  rest; 
g    =  gravity  acceleration  =  32  ft.  per  sec.  per  sec; 
HI  =  a  coefficient  ranging  from  +  1.1,  for  S  =  26  in.,  to 
—  3. .5  for  S  =  0.1  in.    When  S  =  2  in.,  m  =  zero. 
Mr.  Norris's  method  of  treating  the  additional  resistance, 
due  to  "grip"   (somewhat  simplified)   may  be  illustrated  as 
follows : 

At  Perth  Amboy,  N.  J.,  in  1875  (see  Trans.  Am.  Soc.  C.  E., 
1892,  August,  pp.  148  and  153)  four  piles,  in  a  square, 
were  driven  L.=  33  to  35  ft.  into  "pretty  fair  mud";  W  = 
1,700  lb.;  /i  =  25  ft;  S  =  2  in.  By  means  of  a  platform, 
the  four  piles  were  loaded  with  80  "long"  tons  (179,200  lb.), 
giving  an  average  resistance,  /?, ,  to  loading,  of  44,800  lb. 
per  pile,  under  which  all  but  the  largest  pile  (18  inches 
diameter  at  top)  had  settled;  maximum  settlement  =  3  in. 
Since,  in  this  case,  S  =  2  in.,  we  have  hi  =  0;  and  Mr. 
Norris's  formula  for  resistance  to  driving,  with  C  taken 
at  0.85  gives 


Rn 


0.85  X 


X 


25  X  1,700 


19,266  lb. 


Taking  R^  =  44,800  pounds,  we  have 

"Grip,"  Gp,  for  entire  pile,  =  /?,  —  Rd  =  44,800  — 
19,266  -  25,534  lb. 

Number,  n,  of  10-ft.  lengths  in  the  driven  length,  L  — 
33/10  =  3.3; 

"Grip,"  G,  per  10-ft.  length  of  driven  pile  =  Gp/n  = 
25.534  3.3  =  7,737  lb.; 

K  =  resistance,  Ri,,  to  driving,  per  ten-foot  length  of 
driven  pile,  =  i?„   »   =   19,266/3.3   =   5,8.38  lb.; 

G/K  =  7,737/5,838  =  1.33. 

In  other  words,  in  this  case,  we  find  the  "grip"  =  1.33 
X  the  resistance  to  driving. 

Mr.  Norris  assumes  As  =  7,000  lb.  per  driven  10-ft. 
length  of  a  12  in.  pile,  in  "pretty  fair  clay"  (S  =  2  in.), 
as  a  "standard"  value  of  K. 
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Then,  for  a  corresponding  "standard"  value,  G.v,  of  G, 
we  should  have: 

G.s-  =  (G/K)  A',,  =  1.33  X  7,000  =  G  (KJK)  =  1.2  X 
7,737  -  9,310  lb.  per  driven  foot-length  of  pile. 

Conversely,  for  the  Perth  Amboy  piles,  we  should  have : 

G  =  Gx  (K/Ks)  =  9,310  (.5,838/7,000)  =  7,737  pounds 
per  ten-foot  driven  length; 

T  oo 

Gp  =  ^-qG  =  ^  X  7,737  -  25,534  lb.;  and 

Bi  =  Rn  +  Gp  ^  19,226  -|-  25,534  =  say  44,800  lb.,  as 
above. 

Mr.  Norris  adopts  the  following  standard  values  of  Kg, 
Gs  and  S^: 

For  wooden  piles,  I2in.  diam.  For  concri'tc  pile.s,  14  in.  square 
Ks             Gs            Ss  Ks  <;s  S:< 

Pretty  fair  clay  7.000         8.300         2.0  3.000  2.820  I   75 

Stiffclay 10.000        22,340         1.5  3,000  4,200  1.00 

In  the  following  comparison,  Rx  is  the  extreme  load  on 
one  pile,  calculated  by  Mr.  Norris  by  means  of  his  formula; 
and  Ri,  is  the  actual  static  load  causing  settlement,  as  nearly 
as  it  can  be  gathered.  See  Trans.  Am.  Soc.  C.  E.,  1892, 
August,  pp.  148-155. 

liX  l.'L        lis/ Hi. 

I     Aquiaureet. j      ,,  7,g        ,3333         ,  ^g 

3    Mississippi 27,100  33.600  0  81 

4.   Perth  Amboy 44,394  44,800  0  99 

5     Fori  Delaware 36.748  40.000  0.92 

7     Buffalo 90,000  75.000  1.20 

..Muar,  concrete  pile.  14  in.  square 20.109  20,160  1. 00 

The  two  Aquia  Creek  cases,  above  quoted,  were  selected 
from  a  list  of  twelve  cases.  Mr.  Norris  takes  weight,  w, 
of  pile  =:  56  X  40  =  2,240,  which  appears  excessive.  Tak- 
ing «;  =  1,000,  I  obtain  R^/Rl  =  114  and  1.09  respectively, 
in  place  of  his  1.46  and  1.48.  With  w  =  1,000,  I  obtain,  for 
the  other  ten  Aquia  Creek  cases,  R\/Ri,  —  1.20,  1.43,  1.11, 
1.00,  1.44,  1.22,  1.12,  1.17,  1.49  and  1.46  respectively. 

Having  found  the  extreme  re^stance,  /?/.,  to  loading,  in 
any  case,  by  his  formula,  Mr.  Norris  uses  a  safety  factor 
ranging  from  0.5  to  0.7,  according  to  the  circumstances  of 
the  case.  John  C.  Trautwine,  Jk. 

Philadelphia,  Pa.,  Feb.  6. 


Stresses  in  Arch  Dams 

Sir — In  your  issue  of  Jan.  18,  1923,  p.  131,  Lars  Jorgensen 
lakes  issue  with  some  of  my  statements  regarding  deflec- 
tions and  stresses  in  arch  dams. 

A  theoretical  investigation  of  the  deflections  of  the  Salmon 
Creek  Dam  in  Alaska  indicates  that  according  to  standard 
formulas,  tension  stiesses  of  over  2,000  lb.  per  square  inch 
would  have  to  exist  in  order  to  permit  the  dam  to  deflect 
elastically  as  much  as  was  actually  measured.  Such  high 
tcn.sion  stresses  in  concrete  arc  obviously  impossible,  and  the 
"atural  conclusion  is  that  the  concrete  has  cracked  under 
■  I  essive  strain. 

.Mr.  Jorgensen  admits  that  the  vertical  construction  joint.'; 
open  up  under  the  influence  of  low  temperatures  and  the 
shrinkage  of  concrete.  This  fact  illustrates  in  a  striking 
manner  that  the  standard  bridge-arch  theory  can  with  equal 
correctness  be  applied  to  arch  dams. 

In  view  of  this  it  is  reasonable  to  assume  that  the  simple 
cantilever  theory  is  equally  applicable  for  the  vertical  sec- 
tions of  arch  dams.  Inasmuch  as  the  theoretical  cantilever 
stresses  in  many  arch  dams  are  very  much  in  excess  of  the 
Jlltimate  tensile  strength  of  concrete,  it  must  be  concluded 
that  horizontal  crack.s  exist  in  these  structures. 

Experience  has  shown  that  apparently  neither  vertical  nor 
horizontal  cracks  endanger  seriously  the  stability  of  such  a 
dam  under  ordinary  conditions.  However,  open  cracks  in  an 
Unrcinforced  concrete  structure  are  very  undesirable,  and 
should  be  avoided,  if  possible,  by  improved  methods  of  design. 

An  investigation  of  arch  and  multiple  arch  dams  is  being 
made  by  a  committee  of  engineers  under  the  auspices  of  the 
Engincerinir  Foundation.  The  deflections  and  stresses,  tem- 
pcature  changes,  etc.,  will  be  measured  on  a  number  of  arch 
and  multiple-arch  dams  alrcarly  built,  and  also  im  specially 
constructed  test  dams.  It  is  hoped  that  such  tesf.-f  may  lead 
to  improvements  in  the  design  and  construction  of  future 
dams. 


An  arch  dam  designed  scientifically  for  combined  can- 
tilever and  arch  action  was  recently  constructed  on  the  river 
La  Jogne  in  Switzerland.  The  deflection  measurements  dur- 
ing the  first  season  seem  to  indicate  that  theory  and  practice 
agree  very  well. 

In  order  to  obtain  harmonious  action  between  vertical 
cantilever  and  horizontal  arches,  the  span  of  an  arch  at 
crest  should  not  be  more  than  2  to  2J  times  the  height  of 
the  dam.  For  damsites  of  greater  width,  horizontal  and 
vertical  cracks  in  the  dam  are  liable  to  occur.  For  this 
reason,  in  certain  European  countries,  notably  in  Italy  and 
Sweden,  multiple-arch  dams  are  being  constructed  in  prefer- 
ence to  single  arch  dams.  The  investigations  of  the  leading 
hydraulic  engineers  of  those  countries  clearly  indicated  the 
superiority  of  the  multiple  arch  type  of  dams  which  com- 
bines the  advantages  of  gravity  and  arch  dams  without 
involving  certain  undesirable  features  inherent  in  those  two 
types-  Fred  A.  Noetzli. 

San  Francisco,  Calif.,  Feb.  1, 1923. 


Remedy  Suggested  for  Low  Road-Bids 

Sir — An  editorial  in  the  Engmeerhig  News-Record,  Jan. 
11,  1923,  p.  52,  calls  attention  to  the  low  bidding  on  road 
work  during  the  year  1922  and  assigns  »  possible  reason. 
It  further  goes  on  to  state  that  contractors  should  organize 
and  be  more  on  a  business  basis. 

What  is  meant  by  organization?  Does  it  mean  that  a 
few  contractors  should  gather  together,  write  a  constitution 
and  by-laws,  elect  oflicers,  collect  dues,  air  their  views  and 
intercede  here  and  there  in  the  interest  of  members  ?  It  is 
admitted  that  such  an  organization  will  do  some  good,  but 
will  it  put  contracting  on  a  safe  business  basis?  Will  it 
prevent  work  being  bid  under  cost  or  a^  too  low  a  figure  to 
return  a  reasonable  profit?     If  so,  hov  ? 

What  is  usually  accomplished  by  ar  organization  such  as 
we  speak  of  in  other  lines  of  business?  For  instance,  the 
tobacco  pool,  blue-grass-seed  pool,  hemp-seed  pool,  brick 
association,  cement  association,  sand  and  gravel  association, 
hardwood  manufacturers  association,  etc.?  Isn't  it  tiue 
that  the  articles  manufactured  by  the  members  of  these 
various  concerns  have  a  market  value,  fixed  by  the  pro- 
ducers so  as  to  return  a  profit? 

Why  not  peifect  a  practical  organization?  Let  all  con- 
tractors in  a  state  join  an  association,  li.st  their  equipment, 
organization  and  financial  status  so  that  it  can  be  determined 
with  a  great  deal  of  certainty  what  class  and  what  amount 
of  work  each  contractor  is  capable  of  doing  during  a  season. 
Select  from  their  number  men  to  go  over  each  piece  of  work 
that  is  to  be  let,  analyze  the  cost  of  each  item,  add  a  reason- 
able profit  and  submit  a  bid  under  the  name  of  the  asso- 
ciation. 

If  any  outsiders  desire  to  bid,  let  them  do  so  as  usual. 

The  state  road  department  should  make  detailed  estimates 
of  the  cost  of  doing  each  unit  of  work  and  it  would  be  a 
very  easy  matter  to  determine  if  the  association  is  sub- 
mitting reasonable  bids.  If  tuc  work  is  awarded  to  the 
association  it  is  in  turn  assigned  to  the  contractors  best 
fitted  to  build  that  particular  type  of  road.  Through  such 
an  arrangement  every  -^ntractor's  equipment  and  organiza- 
tion could  be  kept  busy  a.      work  at  the  greatest  efficiency. 

The  state  road  department,  i"  addition  to  a  bond,  would 
have  the  assurance  that  the  wor^  'vould  be  properly  oi-gan- 
ized,  proper  equipment  would  be  osed  and  that  the  work 
would  be  completed  on  time,  and  should  there  be  need  of 
completing  any  section  in  a  rush  it  could  be  done  very  easily. 

Such  an  organization  would  be  a  prarticjil  one.  a  legitimate 
one  and  contractors  would  be  allowed  to  make  a  reasonable 
profit  and  contracting  would  be  placed  on  a  business  basis 
that  Would  he  recognized  by  nil  financial  institutions.  There 
is  not  any  organized  opposition  'o  the  price  of  cement,  brick, 
lumber,  sand  and  gravel,  crushed  stone,  gasoline,  bread,  hair 
( vit,  price  of  room  in  a  hotel,  price  of  tobacco,  cigars,  ciga- 
rettes, and  in  fact  practically  every  known  commodity  used 
hy  man  today. 

Then  why  not  permit  a  contractor  to  make  a  reasonable 
profit  and  allow  him  a  business  st.npding. 

Winchester.  Ky.,  Jan.  16.  192.1.  Rodman  WilEY. 
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Would  Avoid  Adjectives  in  Engineer  Titles 

Sir — Without  special  regard  to  the  term  "sales  engineer," 
the  writer  would  be  glad  to  see  the  use  of  such  expressions 
as  "sanitary  engineer,"  "concrete  engineer,"  "bridge  engi- 
neer," "sewer  engineer,"  and  the  like — when  employed,  of 
course,  as  titles  for  the  practising  engineer  and  not  as 
designations  of  a  particular  professional  class — discon- 
tinued for  all  time.  A  much  more  dignified  usage  would  be 
"engineer  of  bridges,"  "engineer  of  sanitation,"  "engineer 
of  concrete  construction,"  or  "engineer  in  charge  of  such 
and  such  branch  of  work"  as  the  case  may  be. 

The  writer  remembers  being  discouraged  by  a  prominent 
contractor  from  taking  up  the  practice  of  sanitary  engi- 
neering at  graduation,  his  argument  being  directed  against 
the  title  "sanitary  engineer"  and  not  of  course  against  the 
professional  practice.  In  another  instance  the  chief  of  an 
important  department  of  a  large  railroad  company  refused 
to  be  designated  by  the  title  "bridge  engineer"  and  insisted 
in  correspondence  that  he  be  addressed  as  "engineer  of 
bridges"  at  all  times.  The  abridged  titles  that  have  been 
enumerated  doubtless  were  originated  with  intent  to  empha- 
size by  the  shortest  route  certain  special  knowledge  pos- 
sessed by  the  holder.  Too  often,  however,  the  effect  is  op- 
posite to  that  intended,  and  one  may  assume  that  the  pro- 
fessional outlook  of  the  engineer  in  question  may  be  quite 
restricted.  These  points  are  for  the  most  part  merely 
formal,  but  the  writer  believes  that  they  should  be  empha- 
sized and  insisted  upon  by  those  who  have  the  dignity  and 
advancement  of  the  engineering  profession  at  heart. 

Ames,  Iowa,  J.  H.  Griffith. 

Jan.  24. 


Suggested  Relocation  of  Automobile  Headlights 

Sir — The  regulation  of  automobile  headlights  is  one  of 
the  biggest  problems  that  traffic  officers  will  have  to  solve. 
It  is  always  a  nervous  strain  to  drive  at  night  on  even  a 
moderately  traveled  road,  because  there  is  a  glare  from  the 
lights  of  every  passing  car,  even  though  they  have  special 
lenses;  and  nowadays  it  seems  to  be  considered  a  disgrace 
ever  to  change  to  dimmers  when  passing.  At  a  speed  of 
25  or  30  miles  an  hour,  which  will  be  reasonable  upon  our 
improved  roads,  there  must  be  good  illumination  for  100  to 
150  ft.  in  front  of  a  car  in  order  to  allow  time  for  stopping 
in  case  of  an  obstruction. 

The  present  headlights  are  placed  at  a  height  of  only  2J 
or  3  ft.  from  the  ground,  with  the  result  that  some  of  the 
light  rays  must  be  almost  horizontal  if  they  are  to  illuminate 
the  road  for  any  distance  ahead.  However,  since  the  rays 
can  be  concenti-ated  to  as  small  an  area  as  desired,  why  not 
point  the  lamps  downward,  and  concentrate  them  so  that 
the  center  of  the  beam  would  strike  the  road  100  or  150  ft. 
away,  with  the  top  of  the  beam  striking  about  200  ft.  away  ? 
There  would  then  be  no  rays  pointing  straight  ahead  to 
blind  an  approaching  driver,  and  the  road  would  get  the 
full  effect  of  the  lights. 

But  it  would  be  still  better  to  place  two  smaller  lights, 
one  of  them  movable,  at  the  upper  comers  of  the  windshield, 
incorporating  them  in  the  general  design  of  the  car,  and 
doing  away  with  the  lower  headlights.  They  would  be  5  or 
6  ft.  from  the  ground  instead  of  21  or  3  ft.  thus  affording 
better  illumination  of  the  road  and  less  possibility  of  glare 
ahead,  and  with  one  of  them  movable,  like  the  very  useful 
spotlight,  they  would  give  every  service  desired  of  a  head- 
light, and  at  the  same  time  there  would  be  none  of  the  glare 
and  discomfort  which  are  caused  by  headlights  as  they  are 
now  placed. 

This  would  be  a  somewhat  radical  design,  as  headlights 
have  had  their  present  position  since  automobiles  were  first 
designed  (one  of  the  reasons,  perhaps,  why  they  are  unsatis- 
factory today),  and  it  might  require  some  change  in  the 
design  of  the  windshield  and  its  bracing;  but  the  problem 
would  be  easy  compared  to  most  problems  that  have  been 
solved  by  automobile  designers.  The  change  in  the  appear- 
ance of  the  car  would  not  be  nearly  so  noticeable  as  has 
been  caused  in  the  past  by  changes  in  design.     Objections 


such  as   these   would   not  count  if   the   lights   accomplished 
their  purpose  of  eliminating  the  dangerous  glare. 

These  suggestions  might  not  solve  the  headlight  problem 
completely,  but  if  they  were  carried  out  they  would  make 
night  driving  much  more  pleasant  and  very  much  safer,  and 
it  is  certain  that  some  change  will  have  to  be  made  soon 
in  the  headlight  laws  if  accidents  at  night  are  to  be 
prevented.  John  C.  Allman, 

Resident  Engineer, 
Illinois  Division  of  Highways. 

Carbondale,  111.,  Jan.  19,  1923. 


Reaction  Against  Road  Expenditures 

Sir — In  Enghieei-ing  Neivs-Record,  Nov.  23,  1922,  p.  886, 
the  editorial  entitled  "Reaction  against  highway  expendi- 
tures" has  been,  to  me,  very  interesting  as  it  is  an  answer, 
in  part,  to  a  question  which  has  been  frequently  asked  in  the 
last  few  years,  "How  far  will  the  public  go  in  its  expendi- 
tures for  improved  highways."  Although  this  review  does 
not  answer  this  question  wholly  and  a  complete  answer  to 
the  question  is  impossible  at  the  present  time,  nevertheless 
it  does  answer  in  so  far  as  it  shows  that  a  large  part  of  the 
people  have  reached  that  point  where  they  are  beginning  to 
ask  the  question  and  the  very  fact  of  their  so  doing  is  proof 
that  if  the  peak  of  construction  has  not  been  reached  or  is 
not  in  sight,  at  least  such  construction  is  going  to  be  exam- 
ined from  the  point  of  practical  need  rather  than  imprac- 
tical desire. 

Some  years  ago  the  construction  of  improved  highways 
was  a  county  proposition.  Then  it  became  a  state  proposi- 
tion although  largely  controlled  by  the  county  unit.  Today 
it  is  an  interstate  and  nation-wide  proposition  yet  controlled 
to  some  extent  by  the  county  unit. 

It  seems  to  me  that  you  might  well  have  added  a  seventh 
"line"  to  your  table  at  the  bottom  of  the  second  column, 
which  would  have  read  something  as  follows: 

7.  Ignorant  and  unjust  criticism  of  the  public  or  taxable 
units  by  state  highway  officials. 

It  sometimes  seems  as  if  the  fact  that  public  works  are 
carried  on  with  moneys  obtained  by  taxation  and  that  taxes 
are  paid  by  the  public  and  levied  and  collected  by  and 
through  the  authorized  political  agents  (authorized  agents 
or  representatives  frequently  derogatorily  spoken  of  as  "the 
politicians"),  is  overlooked.  That  the  very  life  blood  which 
permits  the  highway  departments  to  grow  and  function,  is 
furnished  by  bodies  of  men  who  are  honored  by  being  chosen 
to  govern  us,  and  in  the  next  breath  we  dishonor  them  by 
sneeringly  calling  them  politicians  when  to  be  a  politician  by 
the  first  definition  of  the  word  is  one  of  the  most  honorable 
professions  in  the  world. 

Might  I  suggest  one  other  "line"  to  be  added  to  the  above 
mentioned  table  at  the  bottom  of  p.  888  as  follows: 

8.  Learn  the  first  definition  of  the  word  politician  as  given 
in  Webster's  Unabridged  Dictionary  and  teach  it  and  prac- 
tice it  whenever  possible. 

This  article  in  the  Engineering  News-Record  is  primarily 
an  article  to  officials  and  employees  of  State  Highway 
Departments  but  the  Neirs-Rernyd  is  not  read  only  by  these 
men  but  frequently  gets  into  the  daily  papers  through 
quotation  and  thereby  your  statements  become  matters  of 
public  reading  and  interest.  It  is  not  necessary  for  me  to 
go  into  a  detailed  explanation  of  the  following  suggestion 
and  the  reasons  therefore.  Therefore  I  will  only  suggest 
that  there  also  be  added  one  more  "line"  to  the  afore- 
mentioned table  as  follows: 

9.  That  public  officials  in  dealing  with  highway  situations 
in  their  respective  states  or  districts  do  not  publicly  con- 
demn the  entire  system  or  department  upon  the  acts  of  one 
official  or  the  condition  of  one  piece  of  road  a  few  miles  in 
length. 

"Keep  the  public  sold  on  highways"  but  keep  them  sold 
by  honest  representation  of  the  product  and  welcome  honest 
and  intelligent  criticism  as  earnestly  as  you  oppose  dishonest 
and  ignorant  criticism.  T.  M.  RiPLEV. 

Hornell,  N.  Y.,  Jan.  18, 1923. 
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Last  Headings  on  Shandaken 
Tunnel  Holed  Through 

The  last  pair  of  headings  on  the 
Shandaken  tunnel  of  the  Catskill 
aqueduct  for  New  York  City's 
water  supply  were  holed  through 
at  3  a.m.  Feb.  1.3.  between  Shafts  2 
and  3.  This  event  marks  the  open- 
ing up  of  a  continuous  stretch  of 
18i  miles  of  tunnel  for  the  delivery 
of  water  into  the  .Vshokan  reser- 
voir. 

Thaddeus  Merriman  is  chief  engi- 
neer and  the  Shandaken  Tunnel 
Corp.  (Ulen  Contracting  Corp.)  is 
the  contractor. 


Director  Roberts  Resigns 
in  Cleveland 

.Mayor's  Retrenchment  Campaign  Turns 

To  Arbitrary  .Meddling  With 

Water  Department 

Staff  Con-cspondcnce 
On  Feb.  5  Arthur  B.  Roberts,  formerly 
a  member  of  the  consulting  engineering- 
firm  of  Withington-Roberts-Wright  Co., 
and  during  the  past  year  Director  of 
Public  Utilities  of  the  City  of  Cleveland, 
resigned  from  the  city  service,  together 
with  his  first  assistant,  George  W. 
Kneisly,  as  the  result  of  personal  an- 
tagonism developing  between  them  and 
Mayor  Kohler  through  the  mayor's  in- 
terference with  the  operation  of  the 
water  department,  which  was  in  Mr. 
Roberts  charge.  The  resignation  is  the 
outcome  of  long-continued  turmoil  and 
progressive  disorganization  in  the  tech- 
nical and  other  departments  of  the  city 
government  initiated  by  the  mayor  dur- 
ing the  past  year  in  e.xecution  of  hi, 
purpose  to  economize  in  the  cost  of 
running  the  city  government.  Previous 
events  in  this  reorganization  so  far 
as  the   technical  departments   are   con-     „,  . 

cerned,  were  the  dismemberment  of  the  ^.  R'^'w  will  be  made  to  the  Louis 
technical  staff  of  the  sewage-disposal  '^''"''.  Hydro-Electric  Co.  The  city  of 
branch,     the    death     of     the     assistant    Louisville   is   contesting  the   company's 

argument  to  be  granted  such  power 
rights.  Arguments  for  the  Louisville 
Hydro-Electric  Co.  are  based  on  th'- 
fact  that  it  already  has  in  operation  a 
new   unit  which   will   furnish   an   addi- 


Louisville  Company  May  Get 
Ohio  Power  Rights 

WdsJiinpton  Conespott(3(iic( 
Judging  from  arguments  presented 
at  a  hearing  before  the  Federal  Power 
Commission  and  by  the  apparent  atti- 
tude of  Secretary  Weeks,  its  chairman, 
it  is  presumed  that  ultimately  an  award 
for   power   rights   at   the    Falls    of   the 


chemist  through  an  accident  due  to  his 

having  to  undertake  unfamiliar  duties, 

reduction  of  the  operating  force  at  the 

sewage   and   water   purification    plants, 

salary   reductions,   and   other   items   of 

reorganization  in   the  service  and  util-  tional  30,000  hp.     With  this  installation 

i  ities  departments.  it  is  in  a  position  to  make  the  best  use 

E'^^.-v,^,™ t;.  T  °^  ^^"^  variable  power  to  be  developed 

Expenditures  Exceed  Income  at  the  dam.  it  was  contended. 

Municipal  expenditures   in   Cleveland  ' 

several    years   past  have   exceeded  develop  political  dictatorship.   A  furthe- 

■    city    income,   and   during   the   past  factor   in   the   matter  is   that   with   the 

ir=.tLi    T^^^'"-^  ul''Y'^"'',_^'*^''""T"-  beginning  of  1924,  city  manager  gov- 

mnnnn        J^  «?n  nnn  «««'"  between  $o,-  ernment  will  be  instituted. 

'nw''"''   «10-0''0'OOV''"k,^''7"'  ."f         Chief   among   the    points    of   conten- 

■  .ningoxpen.scs.    The  Kohler  adminis-  tion    that    led    to    the    resignation    of 

tion,  beginning  with  1922,  undertook  Director   Roberts   were   the   demand   of 

reform  this  condition  by  .sharp  cur-  the  mayor  that  the  engagement  of  .1.  W 

ailment  of  expenditures,   including  re-  Films  as  consulting  engineer  of  water 

E^*"]         !""^''"i°^  ?''''^'",'^\'!^.  ^^"  purification    be    tenninated,    that    con- 

lV  HI  '^''Partment.s    the  virtual  abolition  tracts  for  auxiliary  works  at  the  Bald- 

\1a  X     ,T   °^.^^''   ^'""K  Department,  win    reservoir    and    filtration    plant    be 

^^tu.  jl^.r*'"'"'''  '*  '^^■''  '■''■  awarded  to  the   general   contractor  for 

ently  announced  by  the  mayor,  the  city  that  plant,  and   that   the  offices   of  th- 

■vedwithin  Its  income  during  1922.   The  Water    Department    be    rearrange<l    to 

.eorganization  and  retrenchment  meas-  suit  the  mayor's  ideas.    A  contract  had 

ires,   however,   are   said    to   have    been  just  been  awarded  by  the  Water  Depart- 

r^f^'i''"     """^  wprely   ineffective  but  ment  for  a  special-brick  chimney  at  the 

larmtul  in  a  number  of  instances,  and  filtration  plant,  to  cost  $12,000, 'and  thn 

Pon,.!''     1   fu     '^^^■''.'''P'^ents     to    have  award   of  this   contract   to   an   indepen- 

eopardized   the  efficiency   of   the   city's  .lent  contractor  was  a  special  object  of 

vPTpJ^nil •*'?'■•     'r  .'■'^'   'V''"".*'''-^  '"'•'y  ^^^  mayor's  attack,  who  demanded  that 

vere  applied  in  dictatorial  and  offensive  the     general     contractor's     bricklayer^ 

n«nner  and  aroused  resentment  among  should   build   the   chimney.     Mr.   Film. 

Pol11'i!.',)"V    »  ^'"'■""-       ,         ,  ''^^  »"■•■"  '"  ■•"'visory  charge  of  the  oper- 

U    inv^^„  /     -^r   "'■"  /'""  «:'<"»»""  t"  ation  of  the  water  filtration  plants  since 

Witem  instituted  in  Cleveland  at  the 
»n  election  destroyed  local  machine 
Mtrol  and  enabled  Kohler,  former 
Ihief  of  police  and  later  dismissed  on 
parges.  to  carry  the  election.  It  is 
pargH   that   the  method.'?   usefl   in   thn 

ilministration    during    the    past    year  cents  a  day.  and  has  orderr<I  the  city 

in   part  been   due  to  a  desire  to  treasurer  to  hold  up  his  nav. 


work.  A  year  ago  the  city  entered  into 
a  contract  for  his  half-time  services 
in  directing  the  filter  plant  operation, 
to  cover  1922  and  1923.  The  mayor 
roundly  declares  that  "Films  is  "no 
good"    and    that    he    is    not    worth    50 


Michigan  Engineers'  Society 
Gets  Public  Contact 

Meeting  Augmented  by  Industrial 

Show — Legislation  and  Deep 

Waterway  Symposium 

Engimering  Xeics-Record  Staff  Report 
JIuskegon,  Mich.,  knows  a  convention 
of  professional  engineers  was  held  there 
Feb.  7,  8  and  9,  if  the  record-breaking 
attendance  of  laymen  at  an  engineer's 
meeting  is  any  criterion.  At  a  Rotary 
Club  luncheon,  at  a  Kiwanis  Club  lunch- 
eon, at  the  society's  annual  banquet  and 
dance,  at  the  industrial  .exhibition, 
where  34  firms  showed  the  tools,  works 
and  equipment  of  the  engineer,  and  at 
the  civic  banquet  in  the  Elks  Temple  at- 
tended by  nearly  five  hundred  represent- 
ative people  of  the  city,  the  members 
of  the  iMichigan  Engineering  Society, 
which  is  the  state  division  of  the  .'Vmer- 
ican  Association  of  Engineers  composed 
of  eleven  chapters,  obtained  a  contact 
with  the  citizen  seldom  experienced. 
Chapter  achievements,  drainage  legisla- 
tion, building-code  operation,  waste  dis- 
posal, stream  pollution  and  resort  sani-" 
tation,  lowering  the  lake  levels  by  the 
Chicago  drainage  canal  and  an  extended 
symposium  on  the  Great  Lake-St. 
Lawrence  deep  waterway  were  features 
of  the  program. 

Chapter  Activities 
In  the  symposium  on  chapter  activi- 
ties Port  Huron,  Saginaw,  Pontiac, 
Lansing,  Detroit,  Ann  Harbor,  Flint  and 
Muskegon  were  reported  in  a  flourish- 
ing condition,  handling  local  civic  ac- 
tivities and  making  the  engineer's  in- 
fluence f  ?lt  as  a  citizen.  Muskegon  was 
awarded  first  honors  because  of  the  op- 
portunity it  afforded  the  society  of  an 
unexampled  contact  with  the"  public. 
Grand  Rapids  is  just  emerging  from  a 
.struggle  with  constitutional  difficulties 
in  working  out  an  amicable  arrange- 
ment with  the  local  club  of  150  mem- 
bers. Battle  Creek  is  a  new  chapter. 
Cadillac  did  not  report. 

Thanks  to  the  official  publication  the 
society  has  recently  climbed  out  of  debt 
and  expects  soon  to  put  the  secretary, 
C.  B.  Huff,  back  on  a  full-time  basis. 
He  reported  6,'j  new  members,  21  resig- 
nations and  70  dropped  (most  of  whom 
h,id  left  the  state)  and  .50  per  cent  of 
his  time  given  over  to  the  service  de- 
partment. The  tate  organization  wants 
less  money  spon  on  national  conven- 
tions by  concentration  of  representation 
from  other  states.  This  plan  is  exempli- 
fied by  .Michigan  when  only  three  dele- 
gates are  sent  from  the  eleven  chap- 
ters. The  Salt  Lake  convention  cost 
about  $1  per  member. 

In  the  newly-adopted  constitution  and 
by-laws  explicit  support  is  given  to  the 
engineers  license  law  and  the  Board  of 
Examiners.  Two  cases  of  viidations  are 
under  consideration  by  the  board. 

In  the  symposium  on  the  Great  Lakes- 
Sf.  Lawrence  waterway  six  papers  and 
an  introduction  giving  the  present 
status  of  the  problem  were  presented. 
Gardner  S.  Williams,  in  reviewing  th" 
aituation,  indicated  lavorable  sentiment 
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from  the  North  Central  states,  those  in 
the  Northwest  and  West  and  in  western 
Canada,  with  New  England  favorable 
by  a  small  margin.  The  South  and 
Pacific  States  are  indifferent.  Active 
opposition  centers  in  New  York  with 
support  from  Atlantic  Coast  shippin;; 
and  railroads  east  of  the  Mississippi 
River.  Before  the  papers  are  printe.1, 
Mr.  Williams,  who  has  charge  of  the 
symposium,  hopes  to  have  investigated 
a'  government-built  railroad  of  four 
tracks  from  the  Middle  West  to  the 
Coast  over  which  the  railroads  would  be 
allowed  to  run  their  trains  without 
charge.  Private  rather  than  federal 
financing  of  the  St.  Lawrence  project 
seems  the  more  likely  at  present. 

The  following  contributions  to  the 
symposium  were  made:  F.  C.  Shenehon, 
vice-president,  H.  M.  Byllesby  &  Co- 
gave  fundamental  physical  and  hydro- 
graphic  data,  and  stressed  the  inevi- 
tability of  the  development.  Henry  Hol- 
gate,  consulting  engineering,  Montreal, 
asserted  that  improvement  of  present 
waterways  to  22-ft.  depths  is  the  next 
step  in  navigation,  further  improvement 
not  being  imperative  now.  Herbert  C. 
Sadler,  professor  of  marine  engineering 
and  naval  architecture.  University  of 
Michigan,  was  of  the  same  opinion  as 
■  Mr.  Holgate  as  to  ocean  liners  sticking 
to  the  ocean.  From  60  to  70  per  cent 
of  the  vessels  of  the  world  could  use  a 
25-ft.  channel  and  70  to  90  per  cent  if 
it  were  30  ft.  M.  G.  Barnes,  chief  engi- 
neer, division  of  waterways,  Illinois, 
made  a  plea  for  the  development  of  the 
Mississippi  pending  the  completion  of 
the  St.  Lawrence  project.  Lewis  M. 
Haupt, consulting  engineer, Cynwyd, Pa., 
answered  the  layman's  objections  with 
reviews  of  former  projects.  A  paper  by 
Hugh  L.  Cooper,  consulting  engineer. 
New  York,  on  the  power  development 
presented  a  year  ago  before  the  Amer- 
ican Institute  of  Electrical  Engineers, 
will  be  included  in  the  symposium  which 
the  society  will  print  and  distribute. 
Sanitary  Engineering 

Of  the  sanitary  engineering  subjects, 
S.  A.  Greeley,  consulting  engineer,  Chi- 
cago, in  discussing  garbage  problems 
stressed  the  point  that  the  unfor- 
tunately large  record  of  failures  in 
refuse  collection  and  disposal  warrants 
much  greater  attention  to  the  engineer- 
ing details  in  the  development  of  the 
various  projects.  Major  E.  D.  Rich, 
state  sanitary  engineer,  outlined  the 
comparatively  new  methods  of  collec- 
tion at  Lansing,  where  city-owned  flared 
cans,  easy  to  nest,  are  washed  in  boil- 
ing water  at  the  piggery  5  miles  from 
town  before  return  to  the  householder. 

E.  F.  Badger,  chemical  engineer, 
State  Department  of  Health,  spoke  on 
the  nuisance  and  injurious  effects  of 
concentrated  industrial  wastes  on  fish 
life.  So  badly  polluted  have  some  rivers 
become  that  the  department  recently 
ordered  six  cities  to  prepare  plans  for 
treatment  of  wastes.  Resort  sanitation 
came  in  for  an  extended  discussion  with 
an  account  of  the  work  done  by  the 
motorized  laboratory  as  described  in 
Engineering  News-Record,  Sept.  14, 
1922,  p.   430. 

J.  G.  D.  Mack,  state  engineer  of  Wis- 
consin, outlined  the  status  of  the  law- 
suit between  Wisconsin  and  the  Sani- 
tary District  of  Chicago  over  the 
'owered  lake  levels  due  to  alleged  un- 
lawful withdrawal  of  water  beyond  the 
4,167  sec. -ft.  permitted  by  the  govern- 
ment.    Mr.  Mack  stated  that  the  gov- 


Six-Year  Index 

To  make  the  contents  of  past 
volumes  available  quickly  Engi- 
neering News-Record  has  com- 
piled a  complete,  classified  index 
of  articles  published  during  the 
period  1917-1922,  inclusive,  begin- 
ning with  the  first  issue  of  the 
journal  formed  by  the  consolida- 
tion of  Engineering  News  and 
Engineering  Recmd  on  April  .5, 
1917. 

The  index  will  be  published  in 
March.  It  has  been  prepared 
solely  as  a  service  to  readers.  The 
edition  is  limited  but  while  the 
supplv  lasts  will  be  sold  for  $3. 
With 'each  order  for  the  1917-1922 
index  will  be  sent  free  one  of  the 
1910-1917  indexes  of  Engineering 
News,  a  limited  supply  of  which 
is  on  hand. 

Orders  for  the  index  should  be 
sent  in  immediately,  addressed  to: 
"Index  Editor,  Engineering  News- 
Record,  10th  Ave.  at  36th  St., 
New  York,  N.  Y." 


Kansas  Engineers  Favor  Uniform 
Traffic  Regulations 

Highway  construction  and  traffic 
regulation  were  prominent  features  of 
the  annual  meeting  of  the  Kansas  En- 
gineering Society,  held  at  Topeka,  Kan., 
Dec.  14  and  15.  Resolutions  were 
adopted  urging  adoption  by  the  state 
legislature  of  regulations  covering  the 
weight,  speed  and  size  of  motor 
vehicles;  also  laws  governing  traffic 
regulation,  such  laws  to  apply  uni- 
formly throughout  the  state  and  to  con- 
form to  those  of  other  states.  In  view 
of  increasing  motor  vehicle  traffic  the 
Society  also  favored  a  continuance  of 
federal  aid  and  a  state  system  of  high- 
ways in  compliance  with  the  federal- 
aid  law.  Papers  presented  included  the 
following:  "Economical  Floor  Systems 
and  Reinforcement  of  Steel  Bridges," 
Ira  E.  Taylor;  "Drainage  and  Flood 
Protection  in  Kansas,"  Clark  E. 
Jacoby;  "Use  of  Tractors  in  Road  Con- 
struction and  Maintenance,"  L.  E. 
Curfman;  "Quality  of  Concrete  for 
Highways,"  Roy  A.  Seaton;  "Problems 
of  the  Engineering  Profession,"  Lloyd 

B.  Smith.  The  officers  for  1923  include 
the  following:  President,  P.  L.  Brock- 
way,  city  engineer  of  Wichita;  vice- 
president,  L.E.  Curfman,  State  Nor- 
mal College,  Pittsburg,  Kan,-  secretary, 

C.  P.  Buck,  vice-president  of  the  Per- 
fection Metal  Products  Co.,  Topeka, 
Kan.;  new  member  of  executive  com- 
mittee, F.  W.  Epps,  bridge  engineer  of 
the  State  Highway  Department.  The 
next  meeting  will  be  held  at  Wichita, 
Kan.,  but  the  date  was  not  decided. 

ernor  had  sent  him  to  Michigan  to 
learn  whether  Michigan  was  interested. 

Prof.  Clarence  T.  Johnson,  University 
of  Michigan,  gave  the  fundamental  con- 
siderations in  an  ideal  drainage  law  on 
which  the  society's  legislative  commit- 
tee (H.  L.  Hudson,  consulting  engineer. 
Highland  Park)  and  the  County  Drain 
Commissioners  Association  are  at  work. 

Newly-elected  officers  of  the  society 
are  as  follows:  President,  James  R. 
Rumsey;  vice-president,  C.  E.  Wood; 
treasurer,  H.  A.  Shuptrine;  and  L.  E. 
Ayres.  director-at-large. 


New  York  Road  Builders 
Face  Big  Year 

Meet  at   Annual   Banquet   and   Discuss 

Problems   Looming  as  Result  of 

Heavy  State  Program 

Enyinvering  New.i-Record  fitaff  Report 

On  the  eve  of  his  leaving  the  office  of 
state  highway  commissioner,  Herbert  S. 
Sisson  was  the  guest  of  the  New  York 
State  Road  Builders'  Association  at  its 
sixteenth  annual  banquet  held  in  Albany 
on  Feb.  7.  The  incoming  commissioner, 
Col.  Fredeiick  S.  Greene,  whose  appoint- 
ment had  been  confirmed  only  that  day, 
was  expected  also,  but  he  was  unex- 
pectedly called  from  the  city. 

Commissioner  Sisson  acknowledged 
the  co-operation  accorded  to  him  by  the 
contractors  engaged  on  the  state  road 
work,  and  emphasized  the  advantage 
derived  by  the  state  from  having  its 
highway  construction  in  the  hands  of 
contractors  working  under  conditions 
that  insure  them  a  reasonable  profit. 
He  reminded  those  who  would  have  pub- 
lic officials  run  their  offices  as  they 
would  "their  own  business"  that  should 
any  official  attempt  such  a  departure 
he  soon  would  find  himself  either  re- 
moved from  office  or  in  jail.  Mr.  Sisson 
extended  his  best  wishes  to  his  suc- 
cessor. 

John  H.  Gordon  of  Albany,  president 
of  the  association,  presided.  Other 
speakers  were,  T.  Warren  Allen,  for- 
mer state  commissioner  and  now  in  fed- 
eral aid  work;  H.  K.  Bishop,  also  with 
the  Federal  Aid  Bureau  in  Washing- 
ton; Guy  Miller,  district  engineer  on 
federal  aid  projects  in  the  Eastern 
states;  William  Hill,  president,  Penn- 
sylvania Highway  Builders'  Associa- 
tion, and  Fred  E.  Ellis,  president, 
Massachusetts  Road  Builders'  Associa- 
tion and  a  trustee  of  the  New  York 
Association. 

All  dealt  constructively  with  the 
problems  that  confront  the  highway 
construction  industry,  including  labor 
shortage,  rising  costs  and  the  need  for 
closer  co-operation  between  contractors, 
engineers,  commissioners,  and  the  man- 
ufacturers of  materials  and  equipment 
Mr.  Ellis  pointed  out  especially  that  the 
contractor  is  necessarily  in  the  position 
of  a  "short  seller"  who,  every  time  he 
takes  a  contract,  must  sell  that  which 
he  does  not  then  own  and  which  he  must 
create  in  future  markets. 


Portland  Engineer  To  Build 
Willamette  River  Bridges 

R.  E.  Kremers,  principal  assistant 
city  engineer,  of  Portland.  Ore.,  and 
who  has  also  been  bridge  engineer  and 
chief  of  the  b.ureau  of  construction  in 
that  city,  has'  been  appointed  by  the 
Multonomah  County  commissioners  to 
direct  the  work  of  building  the  Burn- 
side  and  Ross  Island  bridges  on  the 
Willamette  River  for  which  $3,000,000 
and  $1,600,000  respectively  were  voted 
last  November.  The  work  will  be  un- 
der the  jurisdiction  of  the  Board  of 
County  Commissioners,  although  the 
City  of  Portland  contributes  to  the  ex- 
tent of  about  93  per  cent  of  the  Mul- 
tonomah County  taxes. 

The  contract  under  which  the  work- 
is  to  be  carried  on  had  not  been  offi- 
cially signed  on  Feb.  3,  but  it  was  ex- 
pected at  that  time  that  the  contract 
would  be  entered  into  very  soon. 


February  15,  1923 


New  Jersey  Highway  Commission 
Nominated  by  Silzer 
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Following  the  jjassage  by  the  New 
Jersey  legislature  on  Feb.  13  of  the 
new  law  creating  a  bipartisan  state 
highway  commibsion  of  four  members, 
Governor  Silzer  has  sent  the  following 
nominations  to  the  Senate:  General 
Hugh  L.  Scott  of  Princeton,  republican, 
two  years;  Percy  Hamilton  Stewart  of 
Plainfield,  democrat,  two  years;  Walter 
Kidde  of  Montelair,  republican,  four 
years;  and  Abraham  Jelin  of  New 
Brunswick,  democrat,  four  years. 

Mr.  Jelin'3  public  life,  according  to 
the  executive's  statement,  has  been 
limited  to  holding  the  office  of  street 
commissioner  in  New  Brunswick  from 
1910  to  1913  and  that  of  assessor 
there  since  191.5.  He  is  a  real  estate 
operator  and  contractor  and  said  to 
be  thoroughly  acquainted  with  road 
building. 

Mr.  Kidde  is  an  engineer  and  presi- 
dent of  Walter  Kidde  &  Co.,  of  New 
York.  He  also  heads  the  Barlow 
Foundry  of  Newark  and  is  a  director 
of  the  Street  &  Apparatus  Co.  of  New 
York,  and  other  corporations. 

Mr.  Stewait  is  a  former  mayor  of 
Plainfield  and  in  1919  was  appointed 
by  Governor  Walter  E.  Edge  to  the 
State  Board  of  Education.  He  was 
renamed  by  Governor  Edwards  i.  1920. 
General  Scott  is  known  not  only  for 
his  long  service  in  the  United  States 
Army  but  for  his  work  among  the 
Indians  fn  the  West.  He  was  Chief  of 
Staff  in  1917  when  he  retired,  but  was 
recalled  to  the  service  and  placed  in 
command  at  Camp  Dix  until  May,  1919. 
He  has  had  wide  experience  in  the 
building  of  roads  in  Cuba,  the  Philip- 
pines and  the  United  States. 


Technical  Society  Booklets 
Ready  for  Distribution 

Engineering  News-Record  has 
repared  for  free  distribution  book- 
lets containing  essential  informa- 
tion on  about  300  national,  state, 
district  and  local  technical  societies. 
Data  in  the  booklets  contain  the 
names  of  the  president  and  secre- 
tary of  each  society,  the  date  of  the 
annual  meeting  and  the  approxi- 
mate membership.  The  booklets 
may  be  had  by  addressing  "Edi- 
torial Department,  Engineering 
News-Record,  McGraw-Hill  Co., 
10th  Ave.  at  36th  St.,  New  York 
City." 


Organize  Regula-'ing  District 
for  Upper  Hudson 

Pursuant  to  the  river  regulation  sec- 
tion of  the  state  conservation  law,  the 
Water  Control  Commission  of  New 
York  state  has,  upon  the  petition  of 
several  interested  communities,  estab- 
lished a  regulating  district  for  the 
watershed  of  the  Hudson  River,  extend- 


Frank  Page  Nominated  as  Road 
Builder's  President 


Frank   Page,   chairman   of   the  Statu 
Highway    Commission    of    North    Caro- 
lina, has  been  nominated  by  the  nomi- 
nating committee  of  the  American  Road 
ing  from  its  headwaters  to  the  vicinity    Builders'  Association   as   president   for 
of   Ravena,   about   twelve    miles   below    the   1923-24   year.     Other  nomination' 


Albany.  In  addition  to  that  city,  the  dis- 
trict includes  Troy,  Watervliet,  Cohoes, 
Glens  Falls  and  other  important  coni- 
mnnities.  The  board  of  the  regulating 
district,  appointed  by  the  governor,  con- 
siats    of    Henry    M.     Sage,    president; 


include:  For  vice-president,  E.  L. 
Powers,  W.  F.  Keller,  S.  F.  Beatty,  and 
Samuel  Hill;  for  treasurer,  James  H. 
MacDonald;  for  directors,  one-year 
term,  J.  R.  Dr;;ney,  W.  A.  Van  Duzer, 
and  Frank  Sheets;  for  directors,  two- 
year  term,  E.  J.  Mehren,  I.  W.  Patter- 


[Edgar  H.  Betts  and  Erskine  C.  Rogers,     son,   William    R.   Smith,   H.   K.   Bishop 
;Ranulf    Compton    has    been    appointed    J.    H.    Cranford,    C.    M.    Babcock,    and 


Public  Roads  Bureau  Approves 

Perth  Amboy  Bridge  Plans 

Plans  for  the  new  Perth  Amboy 
bridge  across  the  Raritan  River,  in 
New  Jersey,  have  been  approved  by  the 
U.  S.  Bureau  of  Public  Roads.  This 
bridge,  to  be  constructed  by  New  Jer- 
sey with  Federal  aid,  at  an  estimated 
cost  of  $3,000,000,  will  carry  the  traffic 
from  the  metropolitan  district  of  New 
York  to  the  south,  a  large  part  of 
which  is  bound  for  Philadelphia  and 
New  Jersey  coast  resorts.  The  struc- 
ture is  to  replace  one  constructed  in 
1906  which  is  no  longer  adequate  in 
width  of  roadway  or  strength  to  carry 
modern  traffic.  The  new  bridge  will 
consist  of  1,089  ft.  concrete  viaduct, 
1,538  ft.  of  steel  plate  girders,  a  360-ft. 
swing  draw,  and  5,490  ft.  of  earth  fill 
approaches.  The  roadway  will  be  38 
ft.  wide  to  accommodate  four  lines  of 
traffic  with  sidewalks  on  each  side. 
Construction  will  be  commenced  dur- 
ing the  coming  season. 


The  next  convention  of  the  American 
Society  for  Municipal  Improvements 
will  be  held  at  Memphis,  Tenn.,  Nov. 
12-16.  Charles  C.  Brown,  St.  Peters- 
burg, Fla.,  is  secretary,  and  W.  W. 
Horner,  St.  Louis.  Mo.,  president  of  the 
society. 

Headquarters  of  the  Canadian  Na- 
tional Railways  are  to  be  established  in 
Montreal.  This  decision  ends  specula- 
tion rife  during  recent  months  as  to 
whether  the  roads  would  be  adminis- 
tered from  Ottawa,  Toronto  or  Montreal. 

Amalgamation  of  the  Grand  Trunk 
Ry.  with  the  Canadian  National  Rail- 
ways has  ended  the  individual  existence 
of  the  former  road,  which  for  more  than 
sixty  years  has  been  one  of  the  chief 
transportation  systems  of  the  Dominion. 

The  American  Association  of  State 
Highway  Officials  has  opened  genera! 
offices  in  Washington,  D.  C,  in  the 
Munsey  Building.  W.  C.  Markham, 
former  legislative  expert  with  the 
Bureau  of  Public  Roads,  is  in  charge. 
His  title  is  that  of  executive  secretary. 

At  the  recent  annual  meeting  of  the 

American  Institute  of  Consulting  Engi- 
neers C.  W.  Leavitt,  New  York  City, 
was  elected  president,  and  Allen  Hazen 
was  elected  vice-president.  Col.  F.  A. 
Mohtor  continues  as  secretary. 

A  bill  was  introduced  into  the  New 
York  Legislature  last  week,  by  Assem- 
blyman Vaughn,  by  which  the  New 
York  State  Bridge  and  Tunnel  Commis- 
sion is  empowered  to  investigate  the 
desirability  of  a  bridge  or  tunnel  be- 
tween Tottenville.  Richmond  County, 
and  Perth  Amboy.  N.  J.,  for  pedestrians 
and  vehicular  traffic. 

The  Washington  Committee  on  Public 
Utility  Information  has  been  formed 
with  offices  in  the  Heni->-  Building, 
Seattle,  and  E.  H.  Thomas,  director  of 
the  committee.  The  committee  is  backed 
by  private  light  and  power  companies 
of  the  state,  and  interurban  electric 
lines.  The  purpose  of  the  bureau  is  to 
promote  better  relations  between  the 
utilities  and  their  customers,  and  to 
give  the  public  such  utility  information 
as  it  may  desire. 


Secretary-treasurer  and  E.  H.  Sargent 
[engnneer  to  the  board. 
I /River  regulating  districts  in  New 
York  state  are  create<l,  according  to 
fhe  terms  of  the  conservation  law,  for 
the  eon.itruction,  maintenance  and  oper- 
ption  of  reservoirs  to  regulate  the  flow 
t'f  streams  when  required  by  the  public 
lirelfare,  including  public  health  and 
Safety.  The  districts  are  public  cor- 
porations, having  among  other  powers 


H.  S.  Carpenter;  and  for  directors, 
three-year  term,  S.  T.  Henry,  R.  Keith 
Compton,  Fred  A.  Reimer,  Charles  M. 
Upham,  H.  G.  Shirley,  Will  P.  Blair, 
and  Frank  Terrace. 


Conference  on  Interstate  Highway 
Co-operation  Is  Pinchot  Plan 


Invitation.s  lo  the  governors  of  all 
states  have  been  issued  by  Governor 
Ihat  to  exercise  the  right  of  eminent  Pinchot  of  Pennsylvania  to 'send  repre- 
lomain,  to  issue  bonds  an.l  to  levy  as-    sentatives   to  a   highway  conference  at 

essments  and  taxes  upon  properties  Ha'T'^burg.  Pa  .on  March  2.1  and  24. 
hat    „,„    I.  .,  c.    I    u      lu  1   »•         The  purpo.i(e  of  the  conference   will   be 

Inrl,  xt  n^u^-*  reguation  ^^  J^^iJj^.,  ^he  policy  and  practice  of 
porks.  The  Black  River  Regulating  ^t^te  highway  construction,  mi-thwls  of 
|)i9trict    has    already    been    established     gtate     highway    maintenance     and     the 

n<lo,.  iv,i„  la^.  whole  problem  of  traffic  regulation. 


Special  Rule  Sought  for  Navy 
Contractors'  Relief  Bill 

Having  reported  with  amendments  a 
bill  for  the  relief  of  contractors  and 
material  men  who  had  fixed-price  con- 
tracts with  the  Navy  Department  dur- 
ing the  war  and  suffered  loss  through 
priority  orders,  wage  awards  or  other 
directions  of  a  governmental  agency, 
the  House  committee  on  naval  affairs 
will  ask  a  .special  rule  for  the  con- 
sideration of  this  measure  before  ad- 
journment of  the  present  session  of 
Congress. 

A  bill  c)f  this  character  has  been  be- 
fore <me  or  the  other  branch  of  Con- 
gress for  nearly  three  years  without 
coming  to  a  vote.  The  present  bill 
recommended  by  the  House  committee 
is  that  which  was  passed  by  the  Senate 
nearly  ii  year  ago,  although  amend- 
ments have  been  made  bv  committee. 
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St.  Louis  Votes  $87,372,000  Bonds 
for  Municipal  Improvements 

By  popular  majorities  exceeding  the 
necessary  two-thirds  the  voters  of  St. 
Louis,  Mo.,  on  Feb.  9,  approved  20  out 
of  21  items  for  sewerage,  water-works, 
paving,  buildings,  and  other  municipal 
improvements.  The  approved  items 
total  $87,372,000.  The  item  defeated 
was  $1,000,000  for  a  National  Guard 
Armory. 

The  items  voted  on  were  arranged 
on  the  ballot  in  an  apparently  haphazard 
fashion,  numbered  from  1  to  21.  In  the 
accompanying  table  showing  the  20 
items  that  carried,  the  items  have  been 
classified  by  main  objects  and  the  totals 
under  each  class  supplied. 

The  total  number  of  votes  cast  was 
approximately  90,000  against  a  registra- 
tion of  about  275,000  (including  women) 
at  the  election  last  November.  The 
highest  vote  cast  for  any  one  item  was 


Transportation  Survey  to  Be 
Made  in  New  England 

^Vas]llH(Jton  CorttapoHdcnci 
Much  importance  ia  attached,  at  the 
Bureau  of  Public  Roads,  to  the  trans- 
portation study  which  is  to  be  made 
in  New  England  by  the  Joint  New  Eng- 
land Railroad  Committee.  This  survey 
is  to  cover  railroad,  highway  and 
waterway  transportation,  with  the  idea 
of  developing  methods  for  their  cor- 
relation. 

The  executive  committee,  which  will 
direct  the  work,  is  headed  by  James  J. 
Storrow,  of  Boston.  Other  members  are 
James  F.  Dewey,  representing  Vermont; 
George  L.  Crooker,  Rhode  Island;  E. 
Kent  Hubbard,  Connecticut;  Carl  E. 
Milliken,  Maine,  and  Lester  F.  Thurber, 
New  Hampshire.  A.  B.  Fletcher  has 
been  brought  on  from  California  to  take 
immediate  charge  of  the  study  of  high- 
way transportation. 


ST.  LOUIS  BOXD  ISSUES  AUTHORIZEP  AT  I'.IKrTIoN"  OX  FEB.  9 


Buildings,  including  in  some  eases  sites  and  equipments: 

Municipal  auditorium  and  community  center   

Additions  to  hospitals    - 

New  court  house  and  site 

Reconstruction  public  markets 

Municipal  power  and  service  building,  including  machine  shop,  gatage, 

and  laundr>' for  municipal  requirements 

Fire  engine  houses  and  equipment 

.\quarium   ._ 

Street  opening  and  widening  (city's  sharel 

Paving,  repaying  and  impro-\'ing  streets 


Water-works  enlargements: 

Missouri  River  plant,  including  pumping  statit 

Conduits  and  right-of-way 

Reservoir 

1  >istributing  mains 

(Contingencies 


5,100,000 
1,977.500 
1,150,000 
2.740.000 
1,032,500 


4      Street  lighting  equipment    

Ml  iiicipal  plaza  and  buildings 

8  Ne,v  public  parks,  playgrounds,  recreation  fields 

Ijud  buildings,  etc 

9  Improvements  to  old  public  parks,  etc 

17  &  18  Approaches  (railway)  to  Municipal  Bridge.  .  . . 

2      Unicn  .Station  plaza 

1 6      Grade  crossing  elimination — city's  share 


:  7,922,500 
N. 450,000 


12,000,000 
8,000,000 
6,000,000 


3,800,000 
3,000,000 
2,600,000 
1,600,000 


,  19,  $1, ..00,000  for  National  Guard  Armor>',  defeated. 


77,170  for  $12,000,000  of  water-works 
enlargements,  the  negative  vote  being 
12,325.  Next  to  this  was  77,162  for 
$4^500,000  of  hospital  additions,  but  here 
the  adverse  vote  was  higher,  being  12,- 
905.  The  east  popular  project,  besides 
the  defeated  National  Guard  Armory, 
was  the  snail  item  of  $400,000  for  an 
aquarium  in  Forest  Park,  which  carried 
by  a  vote  of  62,633,  to  27,919.  The 
$6,000,000  item  for  a  memorial  plaza 
and  hall  had  next  to  the  lowest  major- 
ity, the  vote  being  64,080  to  25,789. 


Five-Year  Construction  Plan  for 
Bluefield,  W.  Va. 

A  five-year  municipal  improvement 
plan  for  Bluefield,  W.  Va.,  with  a  series 
of  tables  exhibiting  the  plan  in  detail, 
showing  how  it  might  be  financed  and 
how  it  would  affect  the  tax  rate  year 
by  year,  has  been  submitted  to  the  city 
directors  by  Clarence  C.  Ridley,  city 
manager.  The  plan  provides  for  a  total 
expenditure  of  $750,000,  of  which  over 
$400,000  is  for  sewers,  about  $150,000 
for  paving,  $100,000  for  parks  and  play- 
grounds, and  the  remainder  for  build- 
ings and  minor  work.  A  topographical 
survey  of  the  city  has  been  made  and 
consulting  engineers  are  working  on 
plans  for  a  comprehensive  sewerage 
system. 


National  Museum  of  Engineering 
and  Industry  Planned. 

A  joint  committee  on  a  national 
museum  of  engineering  and  industry  ap- 
pointed by  the  four  Founder  Societies 
is  formulating  a  plan  for  a  national 
museum  of  engineei'ing  and  industry 
with  a  large  central  institution  and  local 
branches  in  different  sections  of  the 
country,  with  exchange  facilities. 

This  museum  for  the  United 
States  will  be  similar  in  plan  and 
educational  purposes  to  the  Science 
Museum,  London,  and  the  Conserva- 
toire des  Arts  et  Metiers.  Paris,  but 
will  be  on  a  larger  scale. 

The  project  has  the  co-operation  of 
the  Smithsonian  Institution  in  Wash- 
ington, D.  C,  and  will  be  developeu  with 
the  assistance  of  the  Federated  Ameri- 
can Engineering'  Societies. 

The  members  of  the  Joint  Committee 
are:  Edv.-ard  D.  Adams  and  Charles  L. 
Clarke  of  the  American  Institute  of 
Electrical  Engineers;  Frederic  A.  De- 
lano and  Dr.  George  F.  Kunz  of  the 
American  Institute  of  Mining  and 
Metallurgical  Engineers;  Clemens  Her- 
schel  and  Nelson  P.  Lewis  of  the  Ameri- 
can Society  of  Civil  Engineers;  and 
Reginald  P.  Bolton  and  Holbrook  F. 
Porter  of  the  American  Society  of  Me- 
chanical Engineers. 


Steel  Unit  Stresses  Discussed 

Arguments  in  favor  of  analytical 
study  of  the  factors  which  should  de- 
termine working  stresses  in  steel  struc- 
tures were  expressed  in  a  discussion  of 
the  subject  before  the  structural  sub- 
section of  the  New  York  Section, 
American  Society  of  Civil  Engineers, 
on  Jan.  31.  Several  speakers  took  the 
view  that  increase  in  working  stresses 
for  steel  in  building  service  requires 
no  study  of  safety  factors  but  is  justi- 
fied by  the  improvement  in  steel  manu- 
facture since  the  days  when  the  present 
16,000-lb.  unit  stress  first  came  into 
use.  A  rather  different  view  was  taken 
by  others,  who  advocated  high  unit 
stresses  on  the  basis  of  making  full  pro- 
vision for  each  of  the  attacking  forces 
and  other  service  elements,  providing 
in  each  for  the  contingencies  that  may 
affect  it,  rather  than  providing  for 
these  contingencies  in  a  reduced  unit 
stress.  Thus,  the  chance  of  increase  of 
load  is  to  be  provided  for  in  the  as- 
sumed loading  rather  than  in  a  lowered 
unit  stress.  The  question  of  whether 
the  effective  ultimate  strength  of  steel 
is  the  elastic  limit  or  a  higher  value 
was  also  discussed,  with  some  dis- 
agreement of  opinion.  The  opposite 
cases  of  transmission  towers  and 
steam  tui'bine  foundations  were  cited 
as  instances  of  the  failure  of  ordinary 
considerations  governing  unit  stresses. 
Transmission  towers  are  frequently  de- 
signed for  working  stresses  equal  to 
the  yield  point  of  the  material,  a  prac- 
tice which  is  successful  because  of  the 
small  chance  of  overload  and  the 
economic  necessity  of  light  design. 
Turbine  foundations,  on  the  other 
hand,  are  always  designed  with  very 
low  unit  stresses,  because  rigidity  is  an 
essential  and  foundations  designed  for 
normal  unit  stresses  have  been  found 
to  lack  rigidity.  Some  attention  was 
also  given  to  the  subject  of  making  spe- 
cial allowance  (of  thickness)  for  coi'- 
rosion.  However,  a  case  was  cited  of 
the  beams  in  the  concrete  floor  of  the 
ice  cream  room  of  a  restaurant,  which 
on  alteration  of  the  building  were 
found  to  be  almost  entirely  gone,  illus^ 
trating  that  in  many  cases  corrosion 
must  be  prevented  by  waterproofing 
or  other  protection  rather  than  allowed 
for  bv  extra  metal. 


To  Survey  Traffic  Needs  Between 
Los  Angeles  and  Harbor 

Richard  Sachse,  chief  engineer,  Cali- 
fornia Railroad  Commission,  will  serve 
as  chairman  of  a  joint  committee  which 
is  to  conduct  a  study  of  transportation 
developments  between  the  City  of  Los 
Angeles  and  the  harbor  at  San  Pedro. 
Other  members  of  the  committee  are 
H.  Z.  Osborne,  chief  engineer.  Board 
of  Public  Utilities,  and  J.  W.  Ludlow, 
harbor  engineer  of  Los  Angeles.  The 
joint  action  was  agreed  upon  after  the 
city  council  had  passed  a  resolution 
calling  for  a  report  that  would  give 
"careful  consideration  to  the  proposi- 
tion of  obtaining  a  unified  railroad 
system  between  the  city  and  the  har- 
bor, either  under  municipal  conti'ol  or 
private  control,  as  the  interests  of  the 
public  may  demand,  having  in  mind  all 
dangerous  grade  crossings  now  existin.g 
and  speedy  and  adequate  movement  of 
freight  to  and  from  the  harbor.  In 
view  of  the  magnitude  of  this  problem 
the  conclusions  are  to  be  retumed  at  as 
early  a  date  as  possible." 
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Endineerincf  Societies 


Calendar 


Annnal   Meetings 

AMERICAN  RAILWAY  EXGIXEER- 
ING  ASSOCIATIOX,  Chicago  ;  An- 
nual Convention.  Cliicago,  March 
13-15. 

AMERICAX  ASSOCIATION  OF  EX- 
GIXHKRS.  Chicago;  Annual  Con- 
vention. Norfolk.  Va..  May  7-9. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia  ; 
Annual  Meeting.  Atlantic  City. 
X.  J..  June   25-29   or  30. 


American  Waterworks  Association, 
(  anadian   Section  will   have   its   annual 

nvention  at  Toronto,  Feb.  22  and  23. 
I  .  D.  Browni,  Walkerville,  Ont.,  is  sec- 
letary. 

The  Boston  Society  of  Civil  Engineers 

in  its  meeting  February  21,  will  have  a 
"Symposium  on  City  Pavements." 

The  Engineers  Society  of  Pennsyl- 
vania will  give  a  smoker  Feb.  17,  in 
honor  of  Governor  Pinchot,  who  has 
long  been  a  member  of  the  society. 


Personal  Notes 


^ 


E.  H.  Sargent,  formerly  in  charge 
of  the  Bureau  of  Water  Power  in  the 
State  Engineer's  department  of  New 
York  state,  and  engineer  for  the  New 
York  Water  Power  Commission,  has 
been  appointed  engineer  for  the  Hud- 
son River  Regulating  District,  with 
headquarters  at  Albany. 

H.  G.  Perring  has  resigried  as  chief 
engineer  of  Baltimore  to  become  super- 
vising engineer  of  the  Public  Improve- 
ment Commission,  which  is  charged 
with  the  responsibility  of  disbursement 
of  the  $5.5.000,000  loan  for  public  im- 
provements in  the  city  of  Baltimore,  in- 
cluding the  school  building  program, 
covering  the  expenditure  of  $22,000,000. 

ZANDERS  &  Sweeny,  consulting  engi- 
I  ers  of  Anderson,  S.  C,  have  dissolved 
partnership.  F.  R.  Sweeny,  of  the 
I  above  firm,  has  organized  a  new  engi- 
jncering  firm  under  the  name  of  F.  R. 
Sweeny  &  Co.,  to  enter  into  a  practice 
lof  civil,  mechanical,  electrical  and  in- 
Mustrial  engineering,  paying  particular 
'tent ion  t<)  textile  engineering. 

Newton  A.  K.  Bit.bee,  secretary- 
■asurir  of  the  Newton  A.  K.  Bugbee 
mp.'iny,  engineers,  of  Trenton.  N.  J.. 

■  -  been  re-elected  State  Comptroller 
.1'  .N'ow  .ler.sey  by  a  joint  session  of  the 

iLegislature  for  a  three  year  term.  Mr. 
DBugbee  has  held  the  office  for  several 
""a  rs. 

't.oYn  M.  Chapman  has  become 
"liated    with    Dwight    P.    Robinson    & 

■  .  Inc.,  as  consulting  materiHJH  en- 
riper.  Mr,  Chapman,  who  has  been 
'ivp    in    the    work    of    the    American 

■  iety  of  Testing  Materials  and  the 
•iierican  Concrete  Institute,  will  in  the 
"Jre  represent  Dwight  P.  Robinson 
('n.  in  the  societies'  committee  work. 


I  Freyn,  Brassert  &  Co.  have  been 
engaged  as  consulting  engineers  by  the 
Columbia  Steel  Corp.  of  San  Francisco 
for    *he    construction    of    a    new    blast 

i    furiiace  plant  at  Provo,  Utah. 

Frank  A.  Randall,  formerly  of 
Berlin,  Swern  &  Randall,  Chicago, 
announces  that  he  will  continue  inde- 
pendently the  practice  of  structural 
engineering  in  Chicago. 

H.  N.  RODENBAUGH,  chief  engineer 
of  the  Florida  East  Coast  Ry.,  has  been 
appointed  general  manager  of  the  road, 
succeeding  the  late  J.  F.  Beckwith. 

Earl  Wheeler  has  become  vice- 
president  of  the  Roger  Black  Company. 
Inc.,  engineering  and  construction, 
New  York  City.  Colonel  Wheeler  was 
formerly  director  of  electrical  and 
mechanical  engineering  of  the  Engi- 
neer School,  U.  S.  Army,  and  for  sev- 
eral years  local  manager  of  the  Gen- 
eral Electric  Co.'s  sales  office  at  Wash- 
ington. During  the  war  Mr.  Wheeler 
was  successively  a  major  and  a 
lieutenant-colonel,  connected  with  the 
procurement  and  distribution  of  engi- 
neer supplies.  Later  he  was  in  charge 
of  the  engineering  and  purchasing  de- 
partment, responsible  for  all  specifica- 
tions, purchases  and  contracts,  in  addi- 
tion to  production;  and  still  later,  in 
charge  of  the  genera)  engineer  depot 
at  Washington.  Since  the  war  Colonel 
Wheeler  has  been  engaged  on  engineer- 
ing and  financial  promotion  of  foreign 
trade  and  public  utility  projects. 

Dr.  Thomas  Stockham  Baker,  who 
for  the  past  eight  months  has  been 
acting  president  of  Carnegie  Institute 
of  Technology,  was  recently  elected 
president  of  the  Institute.  Dr.  Baker 
succeeds  Dr.  A.  A.  Hamerschlag,  who 
was  president  of  Carnegie  for  almost 
20  years.  Dr.  Baker  has  been  secretary 
of  Carnegie  Tech  since  March,  1919. 
He  is  a  graduate  of  Johns  Hopkins 
University  with  an  A.B.  degree  in  1801 
and  a  Ph.D.  in  189.5.  From  ISO.')  to 
1900  he  was  associate  in  German 
language  and  literature  at  Johns  Hop- 
kins and  from  1900  to  1908,  professor 
of  German.  In  1909  he  became  direc- 
tor of  the  Jacob  Tome  Institute  at  Port 
Deposit,  Md.,  where  be  remained  for 
ten  years,  leaving  to  accept  the  secre- 
taryship at  Carnegie, 

Eugene  J,  Rights,  for  the  past  14 
years  erection  engineer  for  Lewis  I"', 
Shoemaker  &  Co.  and  the  Shoemaker 
Bridge  Co.,  has  been  appointed  pro- 
fissor  of  civil  engineering  at  the  Uni- 
versity of  Porto  Rico,  Mayaguey, 
P.  R.  .Among  the  difficult  erection  jobs 
handled  by  .Mr.  Rights  were  the  wet 
dock  crane  for  the  American  Interna- 
tional .Shipbuilding  Corp.,  at  Hog 
Island,  Philailelphia.  and  the  Newbury- 
port  Bridge  for  the  Boston  &  Maine 
R.R.,  which  was  de.scribed  in  Engi- 
neering News-Record  of  Dec.   7,   1922. 

.Albert  .A.  Nack  has  resigned  as 
building  inspector  f(ir  the  city  of  She- 
boygan. Wis,,  and  will  engage_  in  the 
contracting  and  engineering  business  in 
that  city, 

Theoixirb  B.  ParkivR,  formerly  assist- 
ant hydrnulir  engineer  for  the  Elec- 
tric Knnd  &  Share  Co.,  and.  prior  to 
that  pf>sition  with  the  Utah  Power  & 
lyight  Co.,  has  entered  the  hvdraulir 
division  of  Stone  &  Webuler.  Tnr  ,  of 
Bo«ton,  Mass. 


M.  H.  Cutler,  formerly  of  the 
Turner  Construction  Co.,  and  the  Mor- 
rison Skinner  Co.,  has  entered  the  or- 
ganization of  Stone  &  Webster,  Inc., 
Boston,  Mass.,  as  an  engineer  in  the 
structural   division. 

Theodore  B.  Moodey,  civil  engineer 
of  Greeley,  Colo.,  has  been  appointed 
county  highway  and  bridge  engineer 
for  Weld  County,  Colo.,  relieving  John 
Wortham,  resigned, 

W,  S.  Dawley,  formerly  chief  engi- 
neer of  the  Chicago  &  Eastern  Illi- 
nois R.R.,  and  also  the  Missouri  & 
North  Arkansas  Ry.,  has  assumed  an 
interest  in  the  McKelvey  Construction 
Co..  St.  Louis,  Mo.  During  the  war 
Mr.  Dawley  served  the  United  States 
Railroad  Administration  as  field  engi- 
neer for  the  southwest  region. 

Edgar  A.  Kingsley,  who  has  been  a 
consulting  engineer  at  Little  Rock, 
Ark.,  has  joined  the  organization  of 
Benham  Engineering  Co.,  Kansas  City, 
Mo.,  and  will  be  located  in  Oklahoma 
City,  Okla. 


^ 


^ 


Obituari 


^ 


^ 


Le  Grand  Brown,  deputy  chief  engi- 
neer of  Rochester,  N.  Y.,  since  1919, 
and  for  many  years  identified  with 
railway  work  in  upper  New  York,  died 
in  Rochester,  Feb.  8,  aged  60  years. 
Mr.  Brown  began  his  professional 
career  with  what  is  now  the  Rome, 
Watertown  &  Ogdensburg  R.R,  in  1882. 
From  1884  to  1885  he  was  in  Florida 
on  land  surveying  and  railroad  loca- 
tion. Returning  to  Rochester  he  aided 
in  the  location  of  the  Rochester  branch 
of  the  Lehigh  Valley  R.R.  In  1890  he 
was  made  chief  engineer  of  the 
Rochester  R.R,  From  1891  to  189.5  he 
was  employed  in  engineering  and  con- 
struction work  with  the  Rochester 
Water  Works.  Later  he  became  en- 
gineer for  the  Rochester  Ry.,  still  later 
going  to  California  to  do  consulting 
work. 

H.  J.  Seaman,  one  of  the  pioneers  in 
the  Portland  cement  industry  and  f:)r 
many  years  general  superintendent  of 
the  Atlas  Portland  Cement  Co.,  died  at 
his  home  in  Ventnor,  \.  .L,  on  Feb.  9 
at  the  age  of  64  years,  Mr,  Seaman 
was  the  co-inventor  with  E,  H,  Hurry 
of  the  famous  Hurry-Seaman  process 
of  rotary  kiln  manufacture  of  Portland 
cement, 

Harry  R.  Rust,  contractor,  Phila- 
delphia, Pa.,  died  suddenly  Jan.  21, 
i'ged  .56  years.  He  was  born  in  Bed- 
ford, England,  but  came  to  this  country 
at  an  eiirly  iige.  In  HR  years  in  the 
contracting  business  in  Philailelphia  he 
had  built  many  large  commercial  build- 
ings and  plants  as  well  as  school 
buildings. 

Behnari)  E,  Fernow.  who  in  1886 
y»n  made  first  chief  forester  of  the 
United  States,  died  recently  in  Toronto. 
Can.,  at  the  age  of, 7:?  years.  In  1898 
he  became  ilean  of  the  school  of  for- 
estry at  Cornell  and  later  was  profes- 
sor of  forestry  at  other  universities  of 
this  country  and  Canaila,  at  the  time 
of  his  dea.h  being  professor  emeritus 
of  Forestrv  at  the  University  of 
Toronto. 
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From  the  Manufacturers  point  of  \i^w 


A  Point  of  Contact 
Between  Maker  and  User  of  >7 

Construction  Equipment  and  MaterialsJJ 


More  Suggestions — 

For  Better  Equipment  and 
Repair  Parts  Service 

IN  the  Dec.  14  issue  was  begun  a 
discussion  of  "Better  Equipment 
Maintenance  and  Repaii  Parts  Serv- 
ice," which  has  continued  during 
succeeding  weeks.  Its  object  is  to 
show  how  some  of  the  misunder- 
standings between  maker  and  user 
of  construction  machinery  can  be 
avoided.  This  week's  contribution 
is  a  recital  of  experiences  by  a  man- 
ufacturer of  conveying  and  crushing 
machinery  and  electric  locomotives. 

From  the  Jeffrey  Manufacturing  Co., 
Columbus,  Ohio 

BEFORE  a  manufacturer  can  fill  a 
repair  order  he  must  have  sufficient 
description  of  the  part  to  be  furnished 
properly  to  identify  it.  Simply  to  give 
a  name  does -not  help  much  and  often- 
times adds  confusion.  Therefore,  the 
first  information  necessary  is  the  class 
of  machinery,  as  parts  of  the  same 
name  are  used  on  different  classes  of 
machines. 

Next,  the  type  of  machine  is  required, 
for  different  types  are  gotten  out  to 
meet  the  different  conditions  in  the 
field.  As  long  as  there  is  progress  and 
development  in  machinery,  just  so  long 
will  new  models  be  brought  out,  so  that 
it  is  necessary  to  know  the  model.  As 
there  may  be  more  than  one  size  of  the 
model  or  variations,  these  should  also 
be  noted. 

In  order  to  make  all  this  more  simple 
each  machine  is  given  a  serial  number 
or,  if  it  is  an  installation  of  ecjuipmeni 
which  is  more  or  less  special  for  a  par- 
ticular job.  it  is  given  an  order  or  job 
number  which  will  identify  it  as  that 
particular  installation.  This  serial  or 
job  number  should  always  be  given  in 
ordering  repair  parts. 

Different  parts  of  like  name  are  often 
built  into  the  same  piece  of  apparatus, 
so  that  having  located  the  recoi'd  of  the 
machine,  one  is  at  a  loss  to  know  just 
which  bearing,  gear  or  shaft,  etc.,  is 
required.  Sufficient  description  should 
be  given  to  identify  each  particular 
part  wanted. 

Use  Parts  Numbers 
Catalogs,  lists  of  parts  or  blue  prints 
are  always  furnished  the  customer. 
These  should  be  preserved  and  referred 
to  when  ordering.  The  part  number 
given  therein  should  be  used.  This  will 
insure  receiving  the  correct  material 
and  will  save  considerable  time  in  lo«k- 
ing  up  work  after  the  order  has  been 
received  by  the  manufacturer.  This,  in 
turn,  will  permit  quicker  delivery  on  thv 
order.  If  a  parts  catalog  is  not  at 
hand,  then  a  full  description  should  br 
'^iven.  For  example,  if  a  shaf*-  's  being: 
(Continued  on  p.  325) 


Commerce  Department  to  Help 
Study  Lumber  Industry 

,  ^Yashilltltull  Corresi>onch  lice 
An  important  step  forward  in  the 
campaign  looking  to  the  elimination  of 
waste  in  industry  is  about  to  be  made. 
Plans  are  practically  complete  for  a 
survey  of  the  lumber  industry  with  the 
idea  of  developing  the  wastes  which 
can  be  eliminated  profitably.  Waste 
cannot  be  eliminated,  to  an  important 
extent,  by  legislation.  If  it  is  to  be 
prevented,  it  must  be  made  profitable. 
The  contemplated  investigation  will  be 
made  under  a   co-operative   agreement 


Italian  Garbage  Process 
Ready  for  Use  in  U.  S. 

New  American   Company  Organized  U 

Introduce  Beccari  System,  Producing 

Fertilizer  Byproduct 

A  GARBAGE  disposal  process  of 
Italian  origin,  which  produces  by 
natural  fermentation  in  a  special  type 
of  aerated  cell,  a  dry,  inert  mass  pos- 
sessing value  as  a  fertilizer,  is  being 
introduced  in  the  United  States  by  tho 
American  Beccari  Corp.,  New  York  City, 
a  newly  formed  organization,  headed 
by  J.  Waldo  Smith,  consulting  engi- 
neer and  formerly  chief  engineer  of  the 
New  York  Board  of  Water  Supply 
which  built  the  Catskill  aqueduct.  Asso- 
ciated with  him  are  other  well-known 
engineers,  including  Jules  Breuchauii, 
^ace-president  of  the  new  company 
and  president  of  the  Underpinning 
&  Foundation  Co.,  Inc.;  James  F.  San- 
born, secretary,  former  department  en- 


OXE    OF    THE    BECCARI    GARBAGE    DISPOSAL,   PIANTS    IN 

OPBR.\TIOX  IX  ITALY 

ChaiRc-  is  introduced  through  openings   in   roof   and   removed  after  conversion  to 

fertilizer  humus  through  lower  doors;   view  sliows  ventilating  towers. 

between  the  Department  of  Commerce  gineer  on  the  Catskill  aqueduct;  John 
and  the  lumber  industry  and  the  plan  is  B.  Goldsborough,  general  manager  and 
to    extend    this    form    of    co-operation     Francis    Pruyn,    vice-president    of    the 


lapidly  to  other  industries.  It  is  be- 
lieved that  a  systematic  and  nation- 
wide study  of  wastes,  by  industries, 
will  reveal  many  practical  opportunities 
for  the  utilization  of  bvnroducts. 


Associated  Equipment  Distrib- 
utors Elect  Officers 


Underpinning  &  Foundation  Co.,  and 
E.  Payson  Cooke,  general  manager.  The 
corporation  has  been  operating  for  sev- 
eral niiinths  an  experimental  plant  in 
Patersun,  \.  J.,  although  large-scale 
installations  have  been  in  service  for 
some  time  in  both  large  and  small  cities 
of  Italy,  including  Florence,  Naples, 
Genoa,  Milan  and  Turin. 

The  process  has  been  developed  by 
Dr.  Giuseppe  Beccari,  Italian  scientist 
and  inventor,  and  is  designed  to  handle 
garbage  only-^-not  mixed  refuse.  In 
the  Beccari  process  the  fermentation  of 
organic  matter  in  the  garbage  takes 
place  in  'covered  masonry  cells,  each 
about  10  ft.  high  and  8  x  9  ft.  in  plan, 
built  generally  in   groups   of  four,  and 


At  its  annual  meeting  in  Milwaukee, 
Jan.  12-13,  the  Associated  Equipment 
Distributors  elected  the  following  offi- 
cers for  1923: 

K.  B.  Noble,  the  K.  B.  Noble  Co., 
Hartford,  Conn.,  president;  E.  D.  Town- 
send,  Beckwith  Machinery  Co.,  Pitts- 
burgh,     first     vice-president;      William 

Bunting,   Bunting   Hardware   Co.,  Kan-     ^ .  =       . 

sas  City,  Mo.,  second  vice-president;  charged  through  openings  in  the  roof. 
W.  B.  Louer,  W.  B.  Louer  Co.,  Chicago,  Liquids  are  drained  off  and  a  supply  U' 
treasurer;  M.  R.  Hunter,  Hunter  Ma-  air  introduced  through  a  slotted  false 
chinery  Co.,  Milwaukee,  secretary.  bottom  or  grating  with  outlet  connec- 

The  foregoing  officers,  together  with  tion  to  a  sewer  and  air  inlet  ports, 
the  following  additional  members,  will  Extending  horizontally  around  the  in- 
constitute  the  new  executive  commit-  side  of  each  cell  are  four  continuous 
tee:  F.  B.  Connelly,  Billings,  Mont.;  curbs  or  baffles  projecting  a  couple  of 
R.  H.  Hyland,  Chicago;  D.  M.  Edgerly,  inches  from  the  surface  of  the  wall  an'' 
Omaha;  J.  A.  McDivit,  Baltimore:  spaced  about  2  ft.  apart.  In  each  cor- 
George  F.  Smith,  St.  Louis;  M.  S.  Sei-  ner  of  the  cell  is  a  vertical  air  passage. 
bert,  ,'olumbus;  and  William  H.  Ziegler,  The  upper  part  of  the  chamber  coni- 
.Minneapolis.  municates  with  a  tower  several  feet  high 
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FOUR-CELL  UNIT  AT  PATERSOX,  N.  J. 
Construction    view    of    experimental 

piam    allowing    corner   air    ilucts   and 
liorizontal  cnibs  around  clianibor. 

containing  four  horizontal  shelves  or 
baffles  on  which  are  placed  layers  of 
absorbent  earth  and  sulphate  of  iron, 
whose  function  is  to  fix  the  volatile 
products  (nitrogen  and  ammonia)  car- 
ried upward  by  the  air  current. 

It  is  essential  in  the  functioning  of 
the  process  that  air  comes  in  contact 
with  the  garbage.  The  charge  is  in- 
troduced into  the  cell  through  an  open- 
ing in  the  roof,  after  which  air,  enter- 
ing through  the  ports  under  the  false 
bottom,  passes  upward  through  the 
grating  and  corner  air  ducts  and  along 
the  channels  formed  beneath  the  pro- 
jecting curbs  above  referred  to.  The 
air  leaves  the  chamber  through  the 
ventilating  tower  at  the  top.  One  of 
these  towers  serves  a  four-cell  unit. 

The  garbage  is  allowed  to  remain  in 
the  cell  from  3.5  to  40  days.  The  fer- 
mentation raises  the  temperature  of  the 
material  to  about  1.50  deg.  F.,  during 
which  chemical  and  bacterial  action  re- 
duces the  mass  to  the  form  of  a  dry, 
inoffensive  humus,  which  is  removed 
through  doors  in  the  bottom  and  dis- 
posed of  as  fertilizer. 

Each  cell  may  be  charged  with  about 
24  cu.yd.  of  garbage  and  the  engineers 
of  the  Beccari  company  estimate  that 
for  a  high-class  residential  community 
plant  capacity  may  be  figured  on  a  basis 
of  one  cell  per  1,000  population. 

Advocates  of  this  method  of  garbage 
disposal  make  the  following  claims  for 
it:  It  creates  no  nuisance;  it  is  ex- 
tremely simple  and  cheap  in  operation 
having  no  mechanism  or  moving  parts; 
it  is  a  flexible  system  of  un:ts  and  as 
such  i.s  suitable  for  both  large  and  .small 
scale  installations;  it  creates  no  dust, 
smoke  or  gases;  it  lends  itself  to  loca- 
tions at  many  points  within  a  city  thus 
reducing  haulage;  it  produces  a  "fertil- 
izer the  sale  of  which  reduces  cost  of 
operation. 

Construction  Equipment  Exported 

Ai-..,iding  U)  li,'U/e.-  given  out  bv  the 
r.  S.  Department  of  Commerce  exports 
rif  power  shovels  and  other  tyjies  of 
con.struction  equipment  for  November 
V^^^2  were  as  follows:  Nine  power 
.shovels  valued  at  ?127,95.3;  dred>'ing 
machinery  totaling  19.1,090  lb.  valued 
at  ?16,G78;  9  cranes  at  $28..56r,;  and  318 
'oists  and  derricks  value  at  $9.5,748. 

Three  of  the  power  shovels,  costing 
;'!2,.387  went  to  .Japan  and  two  each  to 
Rumania  ($26,180)  and  S:,ain  ($21,07.5). 
l.gypt  took  onp  power  shovel  at  $4.5,031. 
Brazil  was  the  biggest  consumer  of 
redgmg  machinery,  with  shipments 
■■taling  145,816  lb.  Latin-America  was 
lie  leading  punhaser  of  cranes  during 
November. 


Equipment  and  Repair  Parts 

(Conltnu.d  from  p.  32i. 
ordered,  the  kind  of  metal,  diameter, 
length,  and  size  and  position  of  kev- 
ways  should  be  mentioned,  together 
■^^'t.h  any  other  additional  information 
which  may  be  necessary. 

If  a  gear  or  sprocket  is  being  ordered, 
the  following  should  be  noted:  Kind  of 
material;  spur  or  bevel  gear,  or  pinion; 
number  of  teeth;  pitch  diameter  and 
pitch;  face,  bore,  length  and  size  of 
hub;  keyseating  dimensions,  and  size 
and  number  of  set  screw,  if  wanted.  If 
there  are  any  numbers  or  letters 
stamped  or*  or  cast  into  the  parts 
wanted,  it  will  be  well  to  give  them. 

If  the  description  cannot  be  made 
clear  in  writing  the  order,  then  a  sketch 
should  be  drawn  showing  all'  dimen- 
sions and  sent  with  the  order.  If  it  is 
not  convenient  or  practical  to  make  a 
sketch  and  it  is  possible  to  send  a  sam- 
ple, this  should  be  done. 

Changed  Equipment 

If  parts  are  ordered  to  change  the 
equipment  already  installed  the  manu- 
facturer should  be  notified  so  that  he 
can  change  his  records.  This  should  be 
done  regardless  of  whether  the  parts 
necessary  to  make  the  change  are  or- 
dered from  the  original  manufacturer 
of  the  equipment  or  not — that  is,  if 
you  ever  expect  to  order  replacements 
from  the  original  manufacturer — so 
that  his  records  can  be  kept  complete 
and  up-to-date  as  to  your  requirements. 
A  customer  desiring  to  make  a  change 
in  his  equipment  sent  in  an  order  for 
some  sprockets  and  chain  which,  on  the 
face  of  the  order,  had  all  the  indications 
of  being  a  repair  order.  The  descrip- 
tion was  insufficient  to  tell  just  what 
was  wanted.  A  careful  checking  of 
previous  orders  showed  that  material 
resembling  the  description  had  never 
heen  furnished  and  it  seemed  evident 
that  the  customer  had  made  a  mistake. 
This  was  explained  to  him  in  a  letter. 
He  immediately  replied  that  he  knew 
what  he  wanted,  had  given  sufficient 
information  and  directed  this  company 
to  send  on  the  material.  He  never  men- 
tioned the  fact  that  a  change  was  being 
made.  There  was  but  one  of  two  things 
left  to  do — turn  down  the  order,  or 
make  a  guess.  The  guess  was  made 
that  the  customer  was  making  a  change 
and  the  material  that  would  be  re- 
quired was  shipped.  The  guess  proved 
correct  in  this  case.  However,  consider- 
able time  could  have  been  saved  both 
to  the  customer  and  manufacturer  if 
the  customer  had  been  specific. 

When  second-hand  or  used  machinery 
is  purchaseti,  the  manufacturer  shoulii 
be  notified  and  list  of  parts  and  other 
information  necessary  to  t!ie  correct  or- 
dering of  repairs  shouhl  be  obtained. 

Shipping  Directions 


The  Equipment  Problem 

From  the  report  of  the  Committee 
on  Methods  presented  at  the  annual 
eonrention  of  the  Associated  Gen- 
eral Contraetors  in  Los  Angeles, 
Calif.,  Jan.  30-Feb.  3. 

The  development  of  construction 
equipment  has  progressed  m  the  past 
with  very  little  contact  between  the 
manufacturers  and  users  of  construction 
machines,  and  the  breach  between  the 
two  agencies  has  precluded  many  advan- 
tages to  both  parties  that  are  obtainable 
through  their  joint  study  of  the  con- 
tractor's equipment  needs.  The  con- 
tractor, on  one  hand,  has  felt  at  times 
that  the  equipment  manufacturer  tried 
to  see  how  man.,  different  kinds  of  bolts 
and  nuts  he  could  incorporate  into  his 
machines  and,  on  the  other  hand,  the 
manufacturer  has  felt  that  the  contractor 
was  tl  e  most  non-cooperative  being  in 
existence.  This  attitude  is  rapidly 
disappearing,  however,  and  your  Asso- 
ciation has  established  a  joint  committee 
with  leading  equipment  manufacturers 
to  ser\-e  as  a  medium  in  bringing  these 
two  interests  together  and  overcoming 
their  difficulties  through  joint  action. 

At  a  joint  meeting  held  in  Detroit  last 
October,  which  was  attended  by  some 
40  representatives  of  well  known  equip- 
ment companies,  a  committee  of  15 
contractors  and  equipment  manufac- 
turers was  appointed  to  investigate  some 
15  different  subjects  of  mutual  interest. 
The  committee  is  to  formulate  recom- 
mendations concerning  matters  of  busi- 
ness transactions  that  are  capable  of 
immediate  determination,  and  to  con- 
tinue investigation  of  standardization 
and  other  matters  that  require  more 
extensive  deliberation. 

The  manufacturer  has  shown  a  hearty 
spirit  of  cooperation  and  your  committee 
believes  that  continuation  of  the  work 
of  this  joint  committee  will  result  in 
many  benefits  to  construction  companies 
in  both  their  field  operations  and  in  the 
business  end  of  construction. 


Shipping  directions  must  also  be 
noted  carefully.  First,  as  to  the  way 
shipment  is  to  be  made — freight,  ex- 
press or  parcel  post — and,  second,  as  to 
destination.  Kxpre.ss  companies  refu.se 
to  receive  shipments  addressed  to  points 
where  they  do  not  have  offices  unless 
the  shipment  is  addressed  "Put  off  at 
owner's  risk"  at  t^c  station  without  an 
office.  This  fact  is  often  overlooked,  hu 
that  the  shippers  must  chonn-  the  point 
with  an  office  without  having  all  of  the 
information  at  hand.  Local  condition.^ 
often  change,  but  these  changes  cannot 
be  noted  in  a  shipping  guide  which  is 
only  gotten  out  at  stated  intervals. 


Another  question  which  is  just  as  im- 
portant as  the  specifying  of  material  is 
the  ordering  of  material  on  time.  Do 
jou  wait  until  you  are  up  against  it  or 
do  you  allow  sufficient  time  to  permit 
the  manufacturer  to  get  the  material  to 
you?  This  is  especially  important 
where  material  has  to  be  made  up. 
Every  factory  must  have  a  certain 
amount  of  work  on  hand  to  operate 
economically.  Orders  must  take  their 
rotation  through  the  shops.  Rush  orders 
always  disturb  the  schedule.  This 
means  an  increase  in  the  cost  of  pro- 
duction and  delay  on  other  orders. 
Even  if  emergency  orders  are  shipped 
from  stock  there  is  always  more  or  less 
delay  because  of  transportation. 

It  Would,  therefore,  seem  best  for  cus- 
tomers to  make  a  careful  insnection  of 
all  equipment  at  necessary  intervals, 
note  parts  which  are  sl.owing  wear  and 
which  will  require  replacement  in  a 
short  time,  and  order  these  parts  at 
once.  Note  should  be  made,  also,  of 
parts  that  are  apt  to  break  and  extras 
should   be   kept   on   hand  as  insurance. 

Avoid  "Ru.sh"  Orders 
Many  lines  of  business  arc  seasonal. 
Machines  should  be  gotten  .n  repair  be- 
fore the  rush  season  is  on.  Yet  this  is 
often  not  (lone  and  con.<equently  many 
orders  are  placed  within  a  short  space 
of  time  and  immediate  delivery  cannot 
be  made  on  all  such  orders. 
You    may    say,    "Why    doesn't    the 
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manufacturer  prepare  for  this  rush 
season?"  He  does,  but  his  estimates 
may  be  off  in  some  cases. 

A  number  of  similar  machines  may 
have  been  installed.  During  a  slack 
period  part  of  them  have  been  robbed 
to  keep  the  others  going.  These  ma- 
chines should  be  put  in  repair  and  ar- 
rangements made  for  the  neces.sary  ma- 
terial far  enough  ahead  so  that  the 
manufacturer  will  have  sufficient  time  to 
get  the  necessary  parts  out. 

One  of  our  customers  had  a  number 
of  machines.  In  order  to  keep  a  few 
going  during  a  slack  period,  he'  robbed 
the  others  until  nearly  all  of  them  were 
out  of  commission.  He  did  not  order 
parts  until  the  rush  season  was  on  and 
then  demanded  that  he  be  furnished 
sufficient  parts  on  an  emergency  basis 
to  put  all  of  his  equipment  back  into 
service.  The  only  possible  way  this 
could  have  been  done  would  have  been 
to  upset  schedules  and  rob  other  orders, 
which  would  not  have  been  fair  to  other 
customers  who  had  ordered  on  time. 

Idle  Machines  Need  Care 

Machinery  should  be  properly  taken 
care  of  and  protected  when  idle.  Many 
parts  are  permitted  to  rust  and  corrode 
when  not  in  use,  requiring  immediatG 
replacement  when  operation  is  resumed. 

During  a  recent  slack  period  many 
users  left  their  electrical  equipment  in 
damp  places  which  permitted  the  arma- 
tures and  field  coils  to  become  saturated 
with  moisture  and  caused  the  resistan:e 
to  rust  out.  The  motors  were  then 
started  up  under  load  without  properly 
drying  them,  which  resulted  in  short 
circuits  and  blow-outs.  This  created  an 
abnormal  demand  on  the  above-men- 
tioned items,  far  beyond  the  manufac- 
turer's estimate,  so  that  new  supplies 
had  to  be  arranged  for  with  the  con- 
sequent delays. 

When  it  is  found  that  some  parts 
are  showing  excessive  wear  or  breaking 
too  frequently,  a  careful  inspection 
should  be  made  to  discover  the  cause. 
If  this  cannot  be  determined,  a  service 
man  should  be  called  in  to  get  at  the 
seat  of  the  trouble. 

The  manufacturer  realizes  that  his 
future  depends  upon  the  service  he  is 
now  giving  and  is  putting  forth  every 
effort  to  render  that  service,  but  there 
are  many  instances  where  he  is  put  un- 
der a  tremendous  handicap  by  his  cus- 
tomers. The  right  understanding  of 
each  other's  position  and  a  willingness 
to  co-operate  would  materially  help  the 
manufacturer  render  the  kind  of  service 
demanded  by  the  customer. 

(To  Be  Continued  Next  Week  with 

Experiences  of  the  Blaw-Knox 

Co.,  Pittsburgh) 


Business  Notes 


Court  Denies  Infringement 
of  Waterproofing  Patent 

In  an  order  issued  Dec.  16,  1922, 
Judge  Julian  W.  Mack,  sitting  in  the 
United  States  District  Court  in  New 
York  City,  entered  an  order  dismissing 
a  suit  for  infringement  pf  patent 
brought  by  Arthur  B.  Harrison  against, 
Gardiner  &  Lewis,  Inc.,  in  the  matter 
of  United  States  Patent  No.  1,347,095 
for  waterproof  fabric  and  process  for 
producing  the  same.  The  plaintiff  is 
the  manufacturer  of  Minwax  water- 
proofing materials  and  the  defendant 
produces  Karnak,  a  waterproof  fabric. 


Walworth  Ma.nufacturinc;  Co.,  Bos- 
ton, maker  of  pipe,  valves,  fittings  and 
tools  for  steam,  gas  and  water  supply 
service,  acquired  Feb.  1  the  business 
and  property  of  the  Hiram  Rivitz  Co. 
of  Cleveland,  Ohio,  which  will  be  op- 
erated as  a  subsidiary  of  the.  parent 
organization  under  the  name,  Walworth 
Ohio  l-'o.  S.  R.  Mitchell  becomes  vice- 
pi-csident  and  general  manager  of  the 
new  Walwoith  unit  at  Cleveland.  The 
Kivitz  property  includes  a  modern 
warehouse  and  pipe  shop,  a  large  pipe 
storehouse,  and  the  service  station,  all 
in  Cleveland,  in   addition  to  the  ware- 


contractors  and  road  builders  equip- 
ment in  Pittsburgh,  Chicagc,  Cleveland, 
New  York  and  Philadelphia  The  com- 
pany will  carry  stocks  in  all  these  cities 
and  will  have  service  facilit-es.  The 
general  sales  office  is  temporarily  located 
at  1,100  Diamond  Bank  Building,  Pitts- 
bui'gh. 

r  I 

Equipment  and  Materials 

Portable  Hot -Mix  Plant  for  Bitu- 
minous Pavement  Repairs 

To  supply  a  demand  for  a  small,  in- 
expensive, portable  plant  for  producing 
hot  bituminous  paving  repair  mixtures, 
the  Barber  Asphalt  Co.,  Philadelphia, 
has  developed  the  Iroquois  rapid  mixer. 
It  consists  of  a  loading  skip,  drum  and 
gasoline  engine  mounted  on  a  four- 
wheel  carriage,  as  shown  in  the  accom- 
panying illustration,  or,  if  desired,  on  a 
small  motor-truck  chassis.  The  equip- 
ment has  a  length  of  15  ft.  3  in.,  a 
width  of  4  ft.  7  in.  and  weighs  5,200  lb. 

In  operation  sand  and  mineral  ag- 
gregate are  loaded  into  the  power  ele- 
vating skip  and  by  it  delivered  to  the 
drum,    where    the    proper    quantity   of 


house  and  store  in  Youngstown.  The 
Ohio  company  will  take  over  from  the 
parent  organization  its  western  divi- 
sion, including  territory  in  Ohio  .and 
Western  Pennsylvania.  At  the  Cleve- 
land warehouse  will  be  maintained 
complete  stocks  of  valves,  fittings  and 
tools  for  steam,  gas  and  water  supply. 
With  the  exception  _  of  its  president, 
who  retires  from  the  field,  the  Rivitz 
organization  will  be  maintained. 

Blaw-Knox  Co.,  Pittsburgh,  has  pur- 
chased 19  acres  of  river  frontage  at 
Blawnox,  Pa.  This  tract,  asquired 
from  the  T.  A.  Gillespie  Co.,  adjoins 
the  company's  present  works  and  will 
be  used  for  expanding  plant  facilities, 
according  to  Albert  C.  Lehman,  pres- 
ident. The  company  is  now  working 
100  per  cent  capacity  and  is  handling 
a  number  of  contracts  from  the  Texas 
Co.,  American  Sheet  &  Tin  Plate  Co., 
Milwaukee  Electric  Railway  &  Light 
Co.,  contracts  in  connection  with  the 
construction  of  the  Welland  canal,  Can- 
ada, and  also  a  large  volume  of  con- 
struction for  Japan. 

Wallace  &  Tiernan  Co.,  Inc., 
Newark,  N.  J.,  re-est:ib'.i:hed  on  Jan.  '1 
an  office  in  Now  York  City  to  keep  in 
closer  touch  with  its  customers  in  the 
metropolit-in  district.  The  new  office 
is  in  the  Woolworth  Building  and  is  in 
charge  of  Alan  M.  E.  Johnstone^ 

Dravo  Equipment  Co.  has  been  or- 
ganized to  represent  manufacturers  of 


Genasco  liquid  asphalt  is  added.  While 
the  agitating  blades  of  the  drum  are 
revolving  2  pints  of  gasoline  are  in- 
troduced into  the  drum  and  lighted. 
The  mixing  process  is  then  continued 
for  6  niin.,  at  the  end  of  which  time  the 
flame  has  died  out  and  4  cu.ft.  of  hot 
asphalt  mixture  are  ready  to  spread. 

This  mixing  process  is  patented  in 
conjunction  with  the  use  of  Genasco 
liquid  asphalt,  which  provides  a  ma- 
terial that,  when  flashed,  burns  until 
the  lighter  factions  are  driven  off,  leav- 
ing a  hot  asphaltic  mixture  at  a  tem- 
perature of  from  250  to  350°  F.  The 
m;;terial,  the  manufacturers  claim,  is 
not  coked  by  this  process  when  properly 
used. 

Supplementary  ^  equipment  for  the 
rapid  mixer  includes  t:-!"pers,  smooth- 
ers, asphalt  shovels,  rakes,  cutters,  and 
push  broom;  A  5-ton  roller  also  is 
recommended,  although  satisfactorv 
compression  may  be  obtained  by  the 
use  of  a  1,000-lb.  hand-roller  with  a 
compression  of  50  lb.  per  square  inch. 
The  equipment  described  is  recom- 
mended by  its  maker  for  contractor.' 
having  bituminous  pavement  under 
guarantee  where  the  repair  yardage  is 
not  sufficient  to  warrant  economical  op- 
eration of  a  standard  asphalt  plant.  It 
is  also  designed  for  use  by  cities  and 
townships,  traction  companies  with 
responsibility  for  pavement  main- 
tenance between  car  tracks  and  for 
maintenance  of  state  highways. 
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Road  Maintenance  Drag  Has 
Adjustable  Blades 

Designed  as  an  improvement  over  the 
ordinary  earth  road  drag  the  Austin- 
Western  Road  Machinery  Co.,  Chicago, 
has  placed  upon  the  market  a  "Plane- 
tainer"  with  adjustable  front  and  rear 
steel  blades,  each  8  ft.  long. 

The  weight  of  the  device,  shown  in 
the   accompanying   drawing,   is   450   lb. 


and  the  length  of  the  runners  81  ft. 
The  equipment  is  designed  for  operation 
with  a  tractor  or  roller.  Among  the 
advantages  claimed  for  this  equipment 
is  that  the  long  runners,  traveling  over 
a  surface  planed  smooth  by  the  front 
blade,  prevent  either  blade  from  drop- 
ping down  into  and  digging'  out  lovi' 
spots  in  the  road.  However,  by  adjust- 
ing the  angle  of  the  blades,  all  of  the 
weight  may  be  concentrated  upon  them, 
or.  if  desiied,  upon  the  runners.  In  all 
18  variations  in  adjustment  are  possible 
by  means  of  the  notched  and  lever  ai"m. 
The  relation  of  blade  A  and  B  may  be 
reversed  by  fastening  rod  X  in  hole  Y. 


Pipe  Frame  for  Compressor 

Serves  as  Air  Receiver 

In  the  design  of  one  of  its  latest  types 
of  Traylor  portable  compressors,  the 
Cement  Gun  Co.,  Allentown,  Pa.,  has  in- 
troduced a  novel  feature  by  making  the 
bearing  frame  of  8  in.  pipe  to  serve  the 
double  purpose  of  supporting  the  weight 
of  the  equipment  and  acting  as  an  air 
receiver.  The  pipe  frame  is  connected 
with  a  cast  steel  head  and  air  is  inletted 
at  one  end  of  the  pipe  and  outletted  at 
the  other,  thereby  insuring  large  re- 
ceiver capacity  and  cooling  area.  The 
equipment  is  mounted  on  four  steel- 
tired  wheels  and  weighs  6,500  lb. 

The  compressor  is  of  the  horizontal 
type,  slow  speed,  with  9  in.  cylinder  and 
8  in.  stroke,  power  being  furnished  by 


:,---::":^' 


American  Power   Shove!  Demonstrated  in  India 


Primitive  aiid  modem  methods  of 
excavation  and  material  handling  were 
the  subject  of  a  recent  deinonstration 
on  the  Worli  Road  near  Bombay,  India, 
in  which  a  gasoline-driven  power  shovel 
made  by  the  Pawling  85  Harnischfeger 
Co.,  Milwaukee,  was  operated  before  a 
group  of  engineers  representing  the 
local  railroad  companies,  public  works 
department,  the  Sukkur  barrage,  the 
Sutley  irrigation  project,  and  the 
Sardha  canal. 

After  the  machine  had  operated  as  a 
power  shovel  the  boom  was  removed 


and  replaced  with  a  dragline  attach- 
ment with  which  a  sewer  trench  was 
excavated.  Earth-handling  methods 
ordinarily  employed  by  native  labor 
consist  of  scooping  up  the  material  by 
hand-  into  containers  which  are  carried, 
often  by  women,  on  the  top  of  the  head, 
as  shown  in  the  picture. 

The  Pawling  &  Harnischfeger  Co. 
is  introducing  its  excavating  machinery 
in  the  Far  East  and  believes  that  the 
power  shovel  and  dragline  have  a  par- 
ticular application  in  India,  where  a 
drainage  and  flood  control  work. 


PublJcdtions  from  the 
Construction  Industry 

Locomotive  Repairs  by  Weldiiu/ — 
Metal  &  Thermit  Corp.,  New  York,  has 
issued  the  fourth  edition  of  its  Thermit 
locomotive  pamphlet  (67  pp.,  illustrated) 
intended  for  railroad  superintendents 
of  motive  power,  general  foreman, 
blacksmith  foreman  and  Thermit 
welders.  Chief  among  the  revisions  in 
this  edition  are  instructions  for  apply- 
ing improvements  in  practice  in  Ther- 
mit welding  which  have  been  developed 


■Auction unhader:   % 
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a  4i  X  G  in.  fuur-cylinder  Buda  gasoline 
engine.  The  rig  deliver-.  1(10  lU  f I.  of 
free  air  per  minute  at  100  lb.  per  .->ii.in. 
pressure.  A  small  puni|)  holled  to  the 
side  of  the  frame  supplies  water  under 
pressure  to  the  jackets  of  the  compres- 
8or,  or  may  be  used  In  conne,  lion  with 
the  cement  gun  or  othpr  work  where 
water  is  r/^'quired. 

The  outfit  can  be  furnished  with  elec- 
tric drive  and  mounted  on  either  metal 
■wheels  or  rubber  tired  automobile 
wheels,  springs  and  axles. 


to  be  lighter  and  more  economical  than 
the  one-piece  castings,  and  the  D.  &  D. 
safety  and  noiseless  manhole  cover 
which  rests  on  lugs  instead  of  the  old 
style  ledge  in  the  frame,  doing  aw;iy 
with  jarring  and  rattling.  The  support 
is  not  on  the  top  of  the  lugs  but  on  the 
sides  inclined  at  4.t  deg.,  so  that  wedd- 
ing action  is  produced,  k  wide  variety 
of  solid  and  slotted  covers  are  illus- 
trated for  manholes  and  catch-basins. 

Concrete  Floor  Forwfi  —  National 
COiVCRETE  Metal  Forms  Corp.,  New 
York,  in  a  20-p.  illustrated  pamphlet, 
offers  instructions  for  framing  the 
D  &  R  system  of  forms  for  concrete 
floors.  The  forms  are  of  No.  16  gage 
metal,  in  ;!-ft.  lengths,  and  are  re- 
movable after  the  concrete  has  .set. 
Steps  in  setting  up  and  removing  the 
forms  are  described  in  detail  for  the 
benefit  of  construction  foremen  and 
there  are  tables  indicating  the  (|uanti- 
ties  of  form  lumber  required  per  1,000 
sq.ft.  of  decking  and  per  100  lin.ft.  of 
shoring. 


fnme  offpipe 
strrtiaioirrecmtr 


by  research.  The  drawing.^  and  in- 
.struclions  illustrating  aii<l  deKcribing 
welds  in  various  parts  of  UiconKitive 
frames  and  other  lo.iinotive  and  rail- 
road equipment  have  been  completely 
revised  since  the  publication  of  the 
previous  edition. 

Monhoir  C'a((^»(/K— WiM.IAM  K.  Dee 
Co..  Chicago,  is  <li9trlbutlng  a  51 -p.  il- 
lustrated catalog  of  its  manhole  and 
gutter  castings.  Among  them  Is  a  re- 
versible manhole  curb,  which  Is  claimed 


Ceiitrifiigal  Pumpn — De  Laval  SteaM 
Turbine  Co.,  Trenton,  N.  .1.,  describes 
small  single  stage  centrifugal  pumps 
for  motor  or  belt  drive  in  a  leaHet  and 
in  an  instruction  manual  just  issued. 
These  pumps  are  made  in  li  and  2  in. 
sizes,  an<l  aie  designed  for  capacities 
ranging  from  .'>  gal.  per  minute  agamst 
Id  ft.  head  up  to  i;Ul  gal.  per  minute 
against  150  ft.  he.ul.  They  contain  few 
and  simple  paits,  which  are  manufac- 
tured I"  limit  gages  to  in.sure  inter- 
changeability.  The  publications  give 
tables  and  inslr^ctunis  for  .selecting 
lumps  for  diffeient  conditions  and 
ixploln  how  to  determine  the  proper 
speeds  and  how  to  select  piping,  valves, 
fittings,  and  driving  pulley  or  motor 
to  secure  an  efticient  and  satisfactory 
installation. 
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Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND   VOLUME 


Trend  of  Business  Indicates 
Increased  Activities 

According   To   National    City   Bank  Of 

New  York  All  Domestic  Conditions 

Give  Promise  For  A  Good  Year 

The  National  City  Eank  of  New  York 
in  its  survey  of  general  business  condi- 
tions at  the  outset  of  the  year,  makes 
the  following  report: 

"The  trend  of  business  in  the  first 
month  of  1923  has  been  very  satisfac- 
tory. There  is  no  slackening  of  indus- 
try, and  all  domestic  conditions  give 
promise  fcr  a  good  year.  Industry  is 
about  as  active  as  it  was  ever  known  to 
be  or  can  be  with  the  present  labor  sup 
ply.  The  steel  industry  has  its  capacity 
pretty  well  sold  up  to  the  middle  of  the 
year,  which  is  significant  as  to  the  out- 
look in  the  various  lines  of  construc- 
tion. The  railroads  are  taking  a  great 
deal  of  steel,  likewise  the  builders  and 
automobile  and  implement  manufac- 
turers. House-building  is  headed  toward 
another  big  year  and  office  building  con- 
struction now  promises  to  go  ahead  of 
last  year.  Road-building  will  continue 
on  about  the  same  or  larger  scale,  and 
manufacturers  of  cement,  plaster,  lum- 
ber and  all  building  materials,  furni- 
ture and  furnishings  are  looking  for  a 
record  year. 

Railroad  Wage  Situation  Improved 

"Railroad  traffic  is  heavy  and  the 
roads  are  expecting  to  have  the  best 
year  yet  experienced  since  they  were 
taken  back  from  government  operation. 
The  companies  are  cultivating  friendly 
relations  with  their  men,  and  endeavor- 
ing to  adjust  wages  satisfactorily  by 
direct  negotiations. 

"The  textile  industries  are  active  un- 
der the  pressure  created  by  an  upward 
tendency  of  prices.  This  up^vard  tend- 
ency thus  far  is  wholly  the  result  of 
advances  in  raw  materials.  Wool  is  in 
strong  position  all  over  the  world,  on 
account  of  diminishing  stocks,  and  this 
is  particularly  so  of  the  high  grades. 
In  all  countries  the  'abor  cost  of  mak- 
ing clothes  has  increased  so  much  that 
the  cost  of  the  raw  wool  in  a  suit  is  a 
comparatively  small  item,  and  the  tend- 
ency is  to  exnend  the  labor  cost  on  the 
best  materials.  This  is  especially  so  in 
the  United  States,  where  the  new  tariff 
is  favorable  to  the  high  grades.  The 
final  ginning  reports  indicate  that  the 
cotton  eiop  hss  fallen  short  of  10,000,- 
000  bales,  which  emphasizes  the  fact 
already  recognized  that  a  critical  situa- 
tion exists  in  the  cotton  industry. 

"The  opening-  of  woolens  in  the  past 
month  for  orders  for  next  Fall  delivery 
has  established  prices  ranging  from  12j 
to  16  per  cent  over  those  for  last  season, 
and  these  are  accepted  by  the  trade  as 
justified  by  the  higher  costs. 

"The  prices  of  grains  have  been  un- 
favorably affected  by  the  strained  situ- 
ation in  Europe.  The  positi'^n  of  the 
farmers  is  to  some  extent  prejudiced  by 
the  advances  that  have  occurred  in  the 
things  they  must  buy,  while  with  the 
exception  of  cotton    late  movements  in 


Steel  Ingot  Output  and  Unfilled 
Tonnage  Increase 

A  total  of  ;!,2.')1,694  tons  of  steel 
ingots  were  produced  during  January, 
by  the  thirty  companies  which  turned 
out  87i  per  cent  of  the  country's  steel 
ingot  output  in  1921,  according  to  re- 
ports received  by  the  American  Iron 
and  Steel  Institute.  This  represents  an 
increase  of  nearly  17  per  cent  over  De- 
cember and  more  than  doubles  the  out- 
put for  January,  1922. 

The  increasing  business  of  the 
United  States  Steel  Corporation  is  in- 
dicated by  the  heaviest  unfilled  steel 
tonnage  in  the  last  twenty-three 
months,  that  of  6,910,776  tons  on  the 
books  Jan.  31,  1923.  This  shows  a 
gain  of  slightly  over  2  per  cent  as  com- 
pared   with    the    preceding   month. 

steel  ingot  production  and  unfilled 
tonnage  for  the  month  of  January,  dur- 
ing the  last  three  years,  is  shown  in 
the  following  table: 

Tons  of  Steel       Unfilled    Tonnace 

.January  3  I  Ingots  Produced  on  Books 

1923        3.251.694        6,910.776 

1922         1.593.482         4.241,678 

1921         2,203,186  (Feb.  28)6,933,867 

The  daily  pig-iron  output  during 
January  averaged  104,181  tons,  an  in- 
crease of  nearly  80  per  cent  as  com- 
pared with  August,  1922.  The  Jan- 
uary figures  compare  very  favorably 
with  those  of  October,  1920. 

farm    products    have    been    reactionary 
rather  than  upward. 

"The  banking  situation  is  very  com- 
fortable, with  an  abundant  supply  of 
credit  for  all  good  borrowers.  Rates, 
however,  have  undergone  little  change 
of  late,  as  the  outlook  for  demand  is 
considered  good.  Business  men  as  a 
rule,  while  exhibiting  confidence,  are 
following  conservative  policies  and 
showing  little  inclination  to  become,  e-\- 
tended,  which  is  the  part  of  wisdom  in 
present  conditions. 

The  Coal  Sjtu.\tion 

"The  bituminous  coal  operators  and 
miners  of  the  central  competitive  field, 
which  virtually  means  all  the  unionized 
territory,  have  come  to  the  agreement 
to  have  no  strike  this  year.  This  under- 
standing was  reached  by  the  action  of 
the  operators  in  deciding  to  make  no 
effort  to  reduce  the  present  wage-rates 
— in  other  words  by  their  concedin-,;' 
without  a  contest  the  issue  over  which 
the  strike  was  called  last  .year.  Doubt- 
less that  was  the  easy  way  of  dealing 
with  the  problem  so  far  as  the  opera- 
toi's  were  concerned,  and  there  remains 
only  for  the  consumers  of  coal  to  pay 
the  price. 

"Wages  are  now  fixed  on  a  basis  which 
is  justified  upon  the  theory  that  the 
miners  will  have  work  approximately 
only  two-thirds  of  the  time.  In  other 
words,  there  are  too  many  miners  for 
the  amount  of  coal  to  be  mined,  and 
inasmuch  as  it  has  been  considered  an 
undue  hardship  to  require  some  of  them 
to  find  other  work,  public  sentiment  has 
supported  the  doctrine  that  the  price  of 
coal  should  carry  the  burden  of  idle 
time."  , 


Are  You  Making  the  Best  Use  of 
This  Section? 

The  Business  Side  of  Construction 
has  a  definite  policy,  as  those  who  read 
it  regularly  will  have  learned. 

The  first  issue  of  each  month  carries 
Engineering  Newa-Record's  Construc- 
tion Cost  and  Construction  Volume  In- 
dex Numbers.  These  show  the  current 
cost  of  general  construction  and  its  ac- 
tual physical  volume,  compared  with 
conditions  in  1913.  The  money  value  of 
contracts  awarded  in  the  various  classes 
of  construction  is  also  given.  The  other 
regular  features  are  "Labor  Rates  and 
Conditions  Throughout  the  Country," 
and  the  "Monthly  Prices  of  Construc- 
tion Materials."  There  are  four  pages 
of  prices  covering  the  materials  of 
construction. 

The  second  issue  cf  each  month  fea- 
tures "Production  and  Materials  Stocks 
in  a  Dozen  Cities."  The  large,  care- 
fully compiled  table  tells  that  there  are 
plenty  of  brick  in  Atlanta,  that  the  sup- 
ply of  cement  in  Minneapolis  is  more 
than  sufficient  to  meet  all  normal  re- 
quirements, that  ten  cars  of  asphalt  are 
available  in  Denver,  that  mill  shipments 
of  structural  steel  are  slow  in  New 
York. 

The  third  issue  features  recent  public 
bond  sales,  and  presents  figures  of  yield, 
rate,  price,  and  the  houses  handling  the 
important  issues.  Some  fifty  issues  are 
{inalyzed. 

The  first  issue  of  every  month  car- 
ries the  full  list  of  prices  of  construc- 
tion materials  and  the  cost  and  avail- 
ability of  skilled  and  unskilled  (union 
and  non-union)  labor. 

All  the  other  issues  publish  the 
"Weekly  Construction  Market,"  which 
presents  the  prices  charged  for  ma- 
terials and  the  rates  paid  common  labor 
in  eight  of  the  leading  centers  of  the 
United  States,  and  the  same  for  Mon- 
treal. "Changes  Since  Last  Week"  in- 
terprets the  data. 

Construction  News  requires  few 
words.  It  has  been  running  for  many 
years.  From  it  engineers,  jnaterials 
men,  architects,  and  other  men  inter- 
ested in  construction  activities  obtain 
work  every  week.  It  is  a  Sargasso  Sea 
of  data,  requiring  only  stud.v  and 
segregation.  Practically  every  state  in 
the  Union  is  represented  in  its  super- 
ficially dull  looking  columns  each  week. 
Successful  construction  men  study  this 
section  each  week. 


Decision  in  Metal  Trim  Case 
Expected  When  Board  Meets 

Wdsliiiipton  Corrrspnndcnce 
A  decision  in  the  metal  trim  case 
which  has  been  a  disturbing  factor 
among  the  buildings  trades  for  two 
years  is  expected  to  be  handed  down  by 
the  National  Board  for  Jurisdictional 
Awards  in  the  building  industry  which 
h-'s  been  called  to  meet  in  Washington 
Feb.  19.  The  case  was  considered  two 
weeks  ago  at  a  meeting  in  Chicago. 

It  is  the  metal  trim  case,  or  the  re- 
fusal of  the  carpenters'  union  to  abide 
(Cnnrhidrd  on  p.  330^ 
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Value  of  January  Bond  Sales 
Higher  Than  December 

Long-term  State  and  municipal  bond 
sales  during  January  amounted  to  not 
less  than  $93,000,000.  according  to  the 
ConimerciaJ  and  Fintnicial  Chronicle. 
Although  the  actual  number  of  issues 
during  January  was  somewhat  below 
the  December  average,  the  money  value 
of  January  bonds  was  over  $32,000,000 
greater  than  the  preceding  month. 
This  is  due  to  heavy  financing  by  sev- 
eral States  and  municipalities.  Janu- 
ary disposals  were  about  $14,000,000 
under  the  $108,000,000  mark  reached 
during  the  corresponding  month  last 
year,  when,  with  municipalities  bor- 
rowing freely,  the  number  of  issues 
was  twice  as  large. 

Temporary  loans  totaled  over  $67,- 
000,000  for  January,  of  which  $43,325,- 
000  were  issued  by  New  York  City 
alone. 

Canadian  disposals  amounted  to  more 
than  $2.5,000,000,  including  $10,0.53,000 
by  Toronto;  $4,800,000  by  Alberta; 
$2,000,000  by  British  Columbia  and 
$2,000,00  by  Greater  Winnipeg  Water 
ibistrict. 

Among  the  more  important  issues  of 
the  month  were:  Detroit,  Mich., 
$20,163,000  41s  and  4|s,  at  100.307,  a 
basis  of  about  4.37  per  cent;  North 
Carolina,  $10,073,000,  4Js  at  a  $1,000 
premium,  or  a  basis  slightly  under 
4}  per  cent;  California,  $5,000,000  4Js 
at  100.324,  a  basis  of  about  4.23  per 
cent;  Oregon,  $5,000,000  4s  and  4Js  at 
100.029,  a  basis  of  about  4.40  per  cent; 
Rochester.  N.  Y.,  $4,805,000  4s  at 
100.77,  a  basic  of  about  3.93  per  cent; 
Los  Angeles,  Calif.,  $4,500,000  4i's  at 
103.11,  a  basis  of  about  4.51  per  cent; 
Chicago,  111.,  $3,000,000  4s  at  98.0792, 


a  basis  of  about  4.22  per  cent;  Ft. 
Worth,  Tex.,  $2,750,000  5s  at  105.74; 
and  Chicago,  111.,  $2,500,000  4s  at 
98.17,  a  basis  of  about  4.22  per  cent. 

Of  the  thirty-four  representative 
issues  listed  in  the  accompanying  table, 
three  sold  at  par,  thirty  above  and  only 
one  below  par;  the  yields  ranging  from 
3.12  to  5.75  per  cent. 

Rates  varied  from  45  to  6  per  cent. 
The  single  41  issue  was  located  in 
Pennsylvania.  All  the  6's  were  sold  in 
Alabama,  New  York  and  Ontario.  The 
4J's  were  disposed  of  in  Indiana, 
Massachusetts  and  North  Carolina, 
while  the  51 's  were  all  in  North  Da- 
kota, North  Carolina  and  Ohio.  Se- 
curities drawing  between  ii  and  51  per 
cent  were  distributed  geographically  as 
follows:  Southern  states,  7;  Middle 
Western,  4;  West  of  Mississippi,  2; 
Middle  Atlantic,  2,  and  Far  Western,  1, 
the  single  51  issue  being  in  Iowa. 


Federal  Reserve  Review  of 
Business  Conditions 

Prndnction  and  pricet:  remained  rela- 
tivehj  connfanf  in  December,  while  trade 
and  credit  showed  the  x.tual  increasei! 
in  the  holiday  seaitnn,  folloiced  hy  de- 
cUneit  in  January,  according  to  the 
Federal  Rexerre  Bulletin  of  Februaiij. 
Diiriny  .January  a  number  of  basic 
materials  advanced  in  price,  while  cot- 
ton, rubber  and  lead  reached  the  high- 
est points  since  1920.  Some  of  the 
various  indi^stries  are  reviewed  as 
follows : 

Construction  was  somewhat  curtailed 
in  the  northern  districts  during  Decem- 
ber and  January,  as  a  result  of  severe 
snow  stoi-ms.  Operations  have  in- 
creased in  many  sections  of  the  South. 


The  average  level  of  building  ma- 
terial prices  was  unchanged  in  Decem- 
ber. Prices  of  building  materials,  how- 
ever, are  now  85  per  cent  above  the 
average  for  1913,  whereas  the  index 
for  all  groups  published  by  the  Bureau 
of  Labor  Statistics  has  only  increased 
56  per  cent.  Shipments  of  cement 
showed  a  marked  reduction  in  Decem- 
ber, but  were  slightly  larger  than  in 
December,  1921.  Production  of  cement 
and  of  various  kinds  of  brick  was 
moderately  curtailed,  as  is  customary 
in  the  early  winter. 

Lumber  mo%'enient  during  December 
and  early  January  was  featured  by  an 
excess  of  orders  booked  and  shipments 
over  the  amount  cut.  Production,  al- 
though large  for  this  time  of  the  year, 
was  necessarily  curtailed  because  of 
winter  weather,  and  shipments  which 
usually  exceed  the  cut  at  this  season 
were  particularly  heavy  because  im- 
proved transportation  facilities  enabled 
many  delayed  shipments  to  be  for- 
warded. Furthermore,  dealers  are  pre- 
paring for  spring  demands  by  building 
up  stocks  and  by  placing  orders  for 
future   delivery. 

Iron  and  Steel — Demand  for.  iron  and 
steel  products  continues  to  be  vei-y 
strong,  and  factory  operations  are  on 
as  large  a  scale  as  the  labor  supply 
permits.  Pig-iron  production  amounted 
to  3,087,000  tons  in  December,  an  in- 
crease of  8.3  per  cent,  while  steel-ingot 
output  declined  3.8  per  cent  to  a  total 
of  2,780.000  tons.  Prices  renewed  their 
upward  movement  in  January,  after  de- 
clining for  3  months.  Advances  were 
registered  both  in  pig-iron  and  finished 
steel  prices.  Unfilled  orders  of  the 
United  States  Steel  Corporation  de- 
creased 1.4  per  cent  during  December 
and  totaled   6.746,000   tons  at  the   end 


REPRESENTATIVE  PUBLIC  BOND  S.\LES  DURING  J.\NU.\RV.  1923 


.Sta/«  Purpose 

North  Dakota Real  estate  developments 

Countj/ 

Arlinston,  Va .School 

Audubon,  la Drainage 

Du  Bois,  Ind Road  improvement 

Floyd,  Ind Road 

Franldin.  0 I  «*"." 

•  1  Water  mains 

Gibson,  Ind Road 

PauIdinR,  O Road  improvement 

Perr>',  Ind Road 

Summit,  O Sanitary  improvement 

Warren      Water      Dist.. 

.Mass Water 

Wood,  Ohio Road  bridiie 

TntrnMp 
Colnnibiis    City    School 

Dist  .  Franklin  Co  .  O  .Ichool  building 
.Sioux   Fallj   Independent 

Srho<.l    Dist.    Minno- 

hsha  Co  .  .•<   I )  . .  .School  building 

Mniont.  Mi'h  Sew.r 

Anni«ton.    \I:i.  Sewer 

,  \,h.l>'.r.i.  \    r  Sewer 

Alhej,..    Mu  School 

AlUi.in. ';..  Sireel. 

HrsHlev  hf^rfi.  \   .1  Improvement 

Chsrloi.e,  V  C  {  sl'^J,!,?'"'"''™™' 

Crown  Couil,   InH  Wnler«orl(. 

Dresflen,  V    >  Bridge 

Fort  F>lwnr  I.  N    N  Pavin. 

Haroiltnn. '',  Klec«nc       Imhl       works 

m  'ro\rmrnl 

Hsrrisonville.  M.,  se«.T 

Txjs  Annelew.  Calif Ciiy  improvement 

Ludlaw.  Kv Fire  Depi .  and  City  biiildins 

MidHlehiire.  V.  V nridge 

Nrcogd'^hes   Jet  street  in>pro\-emeti( 

Readinii.  Pa Hehool 

8ut«vnie.  N  c       ,     ;  ^j^i^^J^r'"""' 

OpDCT  Ariineton.  O  Sewer 

Orhnsby.Oni.. .  Wnier  uork« 


Rate 

Per 

.\mount  t  Cent  Sold  For 

$1,650,000  5i      


275.000  4i 
19.800  5} 
15.000  4j 
22.360  4J 
8.600  \  r 
7.500/  '  ■ 


400.000     5       105.7836 


300.000     5       106.36 


$25,000  5 

36.000  6 

7.500  5 

20,000  5 

75,000  5 

55.000  5 

700.000  4! 

ino.nnn  4; 

I  •,  000  5 

7.500  6 

8,000  5 

6  50.000  5 

60,000  ') 

')6.ono  •) 

40  000  ■' 

1 2  000  5 

225.000  5 

100.000  41 

•lO.OOfl  5J 

25.000  5f 

02000  51 


100 
91 

102,79 
100.50 
100.41 
100.01 
103.78 
101  50 
100 


100  17 
101.67 

101  01 

102  I") 
100  44 

102  67 

103  267 
103  267 
100  48 


4.50 


.Maturity 
1945-48 


Dated 
)v.  I.  1922 


100.92  1953 

101.28  1927-33 

100  1924-33 

101.005  4.64  1924-43 

.00.807  4.84        {\lltl]] 


.Ian.  26.  1923 
Feb.  I.  1923 
Feb.  I.  1923 
Nov.  15,1922 
Dec.  I.  1922 


4  94 
4  72 
4  40 


Purchased  By 
C.  W.  Whitis  &  Co..  and  Clark  Williams  * 
Co.,  both  of  New  A'ork 
Bumpus.  Hull  <t  Co.  of  Detroit 
Geo,  ^I.  Brchtcl  A  Co..  Davenport 
HuntincburK  Bank  \ 

Peoples'  State  Bank  of  Detroit 

Provident  Savings  Bank  &  Trust  Co.  of 

Cincinnati 

1924-33     .Ian.  15,1923     Farmers' National  Bank  of  Princetci 
1925-31     Feb.  I.    1923     Provident  Saving  Bank  A  Trust  Co.   of 

Cincinnati 
1924-33     Jan.  15,1923     City  Trust  Co.  of  Indianapolis 
I92+-36     Jan.  I.    1923     W.  I.,  Sla>-ton  &  Co.  of  Toledo 

l92fr-53     Feb.  I.    1923     R,  I..  Dav  &  Co  of  Boston      '   '  • 
1924-28     Mar.  I.  1923     Provident   Sn\'injts  Bank  &  Trust  Co.  oi 
Cincinnati 

1925-48     Feb.  I.   1923     Bnrr  Br™  Ar  Co  .  Inc.,  of  New  York 


A  C,  Allyn  4  Co.,  of  Cliica«o 


1925-29 
1932 
1923-52 
1953 
1925   32 
1925  42 
1925-43  1 
|i)26  63  ' 
I9n 
192*  38 
1924-  27 


1924  31 
1924  15 
I92V-63 


Feb  !.    1923 

Oct  I.    1922 

Pec  1.  1922 

Jan  1.    1923 

Jan  I.    1921 

Feb  I.  1921 

Feb  I.    1923 

Aug  21.1922    II 


Joel  I.  Sioeknrd  A  Co. 
Wnrtl.  Steine  A  Co..  Birniinuhani 
W   J    ,\rmfiild  .nml  J.  S   I.e»is.  Asheborn 
CIdwell  A  Co   of  N.l«hvillc 
CiliTciir.    A  Southern  Co   of  Atlanta 
Inion  Niilional  Corp    of  New  York 
tpn.  B    Gibbons  *  Co..  Inc.  of  NcwYork 
f  Chiene.. 


I  Trust  and  Ssx-iiiKu  Pi 


Feb  1.  1921 
Feb  I.  1921 
Jan  10.    1921 


Merchanlf  \alioniil  Bank  of  Whilehsll 
Fort  Fdwnr«l  Nslinnal  Bank 

Sir,..>   A    Hiiot,  nml  Sidney  Spilser  A  Ci. 
!■  .  Co   of  Wiehils 

■Id  Co   of  I,os  Anneles 


(lid  ConimercisI 


1924-40     .Ian    1.    1921     ne»Hii..- 

!'?*-}?  1  Jw.  >.  i-ni  N  P  111 


30.000     6       101 


192fr-)5  (  • 

1923  12     Od1.2.    1922     Cilitens' Tnml  A  t 
Columbus 
J»n   25. 1021     C  II    nurf"  A  Co  of  Toronto 


,     nnati 
vinns  Bnnk  * 


j30 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  7 


of  the  year.  Particularly  large  orders 
have  been  placed  by  farm-implement 
manufacturers,  railroads,  and  automo- 
bile factories  since  the  beginning  of 
1923,  and  wire  mills  have  been  obliged 
to  allocate  their  output  for  the  first 
quarter  of  the  year. 

Automobiles — Production  of  automo- 
biles was  only  slightly  curtailed  in  De- 
cember and  was  almost  three  times  as 
large  as  a  year  ago.  Passenger-car 
output  totaled  207,.501,  as  compared 
with  21.5,225  in  November  and  70,435 
in  D?  ember,  1921;  while  the  number  of 
trucks  produced  was  19,640,  as  com- 
pared with  21,291  in  November  and 
8,183  in  December,  1921. 


Decision  in  Metal  Trim  Case 

(Conclndi'd  from  ii.  328) 
by  the  previous  decision  in  this  case, 
which  has  threatened  the  existence  of 
the  Board.  While  this  body  is  purely 
unofficial,  it  has  accomplished  so  much 
toward  bringing  order  out  of  the  pre- 
vious confusion  among  trades  unions 
that  official  Washington  has  come  to  de- 
pend htavily  upon  its  functions. 

The  carpenters'  union  has  insisted 
that  it  was  not  given  full  opportunity 
to  present  its  case  at  the  first  hearing, 
which  preceded  a  ruling  that  metal 
trim  work  belonged  to  the  jurisdiction 
of  the  metal  workers'  union. 


Bids  wanted  on  grain  elevator,  Mon- 
treal, Que.,  for  J.  S.  Metcalfe  Co.,  LUl., 
$10,000,000;  warehouse,  Cincinnati,  0.. 
for  Cincinnati  Terminal  Warehouse  Co., 
$2,000,000. 

Large  contracts  let  during  week: 
Hotel,  Minneapolis,  Minn.,  to  C.  F.  Hag- 
lin  &  Sons  Co.,  $3,000,000;  Y.  M.  C.  A. 
building.  New  York,  N.  Y.,  to  G.  A. 
Fuller  Co.,  $1,200,000. 


Next  iveek — Trend  of  luinber  pt-o- 
duction  and  shipments  during  last 
thirteen  months. 


Weekly  Construction  Market 

npHIS      limited     price     list     is      published  Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all     construction 

A  weekly   for    the    purpose    of    giving    i-ur-  Valuable    suggestions    on    costs    of    work  materials    and     tor     the     important    cities, 

rent    prices    on    the    principal    construction  can   be   had   by   noting   actual    biddings   as  The    last    complete    list    will    be    found    to 

materials     and    of    noting    important    price  reported  in  our  Construction  News  seotioa  the    issue    of    February    1;    the    next,    on 

changes   on   the   less   important   materials.  The    first    issue   of    each    month   carries  JVTarch  1. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco     Seattle    Montreal 

Structural  shapes,  100  lb S3. 29  S3. 95  S4.40  S3.0S  S3. 30  S3. 95       -t-S3.35         S3. 80  -f S3. 75 

Structural  rivets.  100  lb 3.8S  4.60  S.25  3.75  4.00  4. 95  4.75           4.2S  5.50 

Reinforcing  bars,  J  in.  up,  100  lb 3.19  3.85  3.15  2.95  3.20  3.62^  3.30          3.80  3.25 

Steel  pipe,   black,  2\   to  6  in.  lap, 

discount 51%  53%  4^%  59i%  55-5%  38%    -f38.2@46.5%  45%  -(-32.76 

Cast-iron  pipe,  6 in.  and  over, ton 56.00  50.00  56.00  -f54.20  4-58.50  65.00       -1-57.00     -1-57.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60@2.70  2.75  2.25  -f2.20  -f2.39  2.85  2.71  2.90  -f-2.S8 

Gravel,  }  in.,  cu.yd 2.00  1.75  2.25  2.25  1.75  1.90  2.15  1.00  1.50 

Sand,cu:yd           1.00  1.24  1.87^  2.25  1.00  1. 00  I. SO  1.00  1.25 

Crushed  stone,  I  in.,  cu.yd 1.75  2.00  2.00  2.25  2.25  3.50  2.15  3.00  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

Mft  61.00        -f37.00      50.00        56.50  42.75  54.00  36.00        29.00-1-95.00 

Lime,  finishing,  hydrated,  ton 16.80@17.10     23.00       22.50         18.00  25.50  24.00  22.00         24.00       21.00 

Lime  common,  lump,  per  ^bl 3.00@3.25         1.85         2.50  1.40  —1.25  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000 23.50  +12.00       11.00         11.00  17@19  12.00  15.50         13.00       16.00 

Hollow     building    tile,    4x12x12, 

per  block Not  used  .0859       .115  .0836  .065  .11     +.11^ 

Hollow    partition    ule     4x12x12, 

oerblock  1230  .0859        .11?  .0674  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal +.99  1.03  1.07  1.02         +1.07  +1.19  1.04  .86         1.02 

Common  Labor: 

Common  labor,  union,  hour 60  .35     .30®. 50      50@,.5S  .56^      .S0@  .60     

Common  labor,  non-union,  hour 45®. 60  .30     .30®. 50         .72J       .35®. 50        .35@.50  .50  ....      —.25 

Explanation  of  Prices — Prices  are  to  con-  ment  on   cars.     Gravel   and   crushed  stone  plus   freight   to   railway   depot   at   any   ter- 

tractors  in  carload  lots  unless  other  quan-  quoted   at    pit.      We   quote   on    brown    lime  niinal.     Common  lump  lime  per  180-lb.  net. 

ties   are    specified.     Increases    or    decreases  pt-r   ISO-lb.    net ;    white   is   $1.55   for  Kelly  Lumber  prices   are   to   dealers   in   j-ards   ai 

from   previous   quotations   are   indieated   by  Island  and  $1.45  for  Sheboygan.     Common  San  Francisco,  for  No.  1  fir  common. 

+    or    -    signs.     For    steel    pipe,    the    pre-  labor  not  organized.  Seattle  quotes  on  Douglas  fir   (delivered) 

vailing   discount    from   list   pnce   is   given:  Denver    quotes    on    fir    instead    of    pine,  instead   of  pine.     Lump   finishing  lime   per 

45-5%    means  a   discount  of   45   and   5   per  Cement    "on   tracks";    gravel    and    sand    at  iso-lb.  net.     Hollow  building  tile  delivered, 

cent.     Charge  is  15c.  per  100  lb.  for  cuttmg  pji .   stone  on  cars;   lime,  brick,  hollow  tile  Hydrated   lime   in  paper  sacks.     Sand  and 

reinforced   steel   into    2-ft    lengths   or   over.  ^^^  lumber  on  job.     Tile  price  is  at  ware-  gravel  at  bunkers. 

New    York    quotations    delivered,    except  house.      Linseed    oil,    delivered,    in    wooden  -.,„„,„„,    nnotes    nn    nine    casin-       Sand 

sand,   gravel   and   crushed   stone    alongside  bbl.      Common    lump    lime   per    180-lb.    net  5,0'^^ -ra^rand   iSmn   l"me^e?°ton     Ce: 

dock:    common    lump    lime,    m    280-lb.    bbl.  Atlanta    quotes    sand,    stone    and    gravel  ^°"?'    fj^p''  ^rV   tilp    I^pp    delivlred  •    sand 

net.  and  hydrated  lime  f.o.b    cars ;.  tile  "on  per   ton    instead   of   cu.yd.      Common    lump  "'l"':i    SSd    stone    on    siding-    brU-k    fob 

^';",^en^and'13fncr'ete"faboreS^^^^^  limeperl80-lb.net.  flantl  ste"1  an^pipe  at  war"e!ibuse"^  HoHow 

^iTrL  Shovel  men    60c    olr  hr                   '  Da"""*  <l"°tes  lime  per  180-lb.  bbl    Steel,  fue   per   ft.     Cement   price   is   in   Canadian 

pick  and  shovel  men,  bi^c.  per  nr.  cement,    cast-iron    pipe    and    crushed    stone  funds  (the  Canadian  dollar  stands  at  SS.Ul). 

h  SI"''".nm^on   Inmn   Itaie   Dcr   18(^"lb    net'  f-o-b-   cars,    other   materials   delivered.  Bag  charge  is  SOc.  per  bbl.    Discount  of  10c. 

Unnber  d%Tve"ed  mf  job  .  San    Francisco    quotes   on    Heath   tile,    5i  per  bbl,   for  paym.-nt    within    30   ^ays   from 

Mi?.neapoufqSo?eson  x     8    .x     UJ.       Prices    are    all    f.o.b,    ware-  date    ot    shipment       Seel    pnie    per    100    ft. 

Brick,  sand  and  hollow  tile  delivered.     Ce-  houses  except  C.  I.  pipe,  which  is  mill  price  net,  Jj-in.,  :f.i-.ib,  b-m.,  :^iuj>. 

Changes  Since  Last  Week 

Following  the  recent  advances  in  coke  fabricated  structural  steel  and  automo-  neapolis,  Pittsburgh  and  St.  Paul;  14c., 
and  piff  iron,  steel  shapes  and  rein-  bile  and  agricultural  implement  ma-  in  Detroit  and  15c.,  in  Cedar  Rapitls. 
forcing  bars  rose  to  a  minimum  of  $2.2.5  terials,  is  responsible  for  the  presetlt  Chicago,  Cincinnati.  Davenport  Indian- 
ner  100  lb ,  Pittsburgh,  in  small  lots  for  rise.  Shapes  and  bars,  however,  quoted  apolis,  Milwaukee,  Peoria  and  Toledo, 
early  delivery;  plates  $2.35.  This  ad-  at  a  minimum  of  $2.15  and  plates  at  Lumber  prices  also  show  considerable 
vance  is  equivalent  to  $2  per  ton  over  $2.20,  on  exceptionally  large  contracts,  firmness  due  to  heavy  demand  for  rail- 
last  week's  maximum  of  $2.10  per  100  Wrought  steel  pipe  advanced  in  San  road  car  materials  and  bridge  tiiribers, 
lb    at  the  mill  Francisco   and    Montreal    during   week,  to  orders  from  retail  yards  to  replemsli 

The    present    price    level    is    up    to  Cast-iron  pipe  rose  $1  in  San  Francisco  depleted  stocks  and  to  continuance  ot 

the  emeroencv  quotations  of  the  early  and  Seattle  and  $2  per  ton  in  Minne-  construction  activity.                                , 

part   of   September,   at  which   time   a  apolis  and  Chicago.                                            Linseed  oil  rose  3c.  m  New/lork  ana 

20  ner  cent  wage  increase  and  heigher  A  firmer  cement  market  is  reflected  Minneapolis  and  6c.  per  gal.  m  i-'enwi, 

fuel  costs  caused  an  advance.    An  un-  in  the  following  changes:  advances  of  during  week.    General  tendency  of  leaa 

usual    demand    for    oil-counti-y    goods,  10c  per  bbl.  in  Cleveland,  Duluth,  Min-  and  linseed  market  higher. 
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A  Sensible  Grandstand 

AFTER  the  multitude  of  magnificent  stadiums  which 
.  have  of  late  sprung  up  in  the  colleges  and  cities  of 
this  countiy,  the  sensible  steel  grandstand  recently  com- 
pleted at  the  University  of  Iowa  has  a  refreshing  sim- 
plicity. The  difference  between  $6  and  $20  per  seat  in 
first  cost  is  a  great  deal;  more  than  enough,  to  our 
mind,  to  make  up  for  the  loss  in  beauty  and  monumental 
value  the  huge  concrete  or  concrete  and  steel  stadium 
possesses,  especially  when  the  added  psychic  value  is 
gained  at  an  expenditure  which  might  well  be  devoted 
to  more  practical  educational  ends. 

Shandaken  Tunnel  Holed  Through 

1AST  week  witnessed  an  important  stage  in  the  com- 
^  pletion  of  the  Schoharie  development  of  the  Catskill 
system  for  the  additional  water  supply  of  New  York 
City.  The  last  pair  of  headings  in  the  18.1-mile 
Shandaken  tunnel  through  which  water  impounded  by 
the  Gilboa  dam  will  flow  by  gravity  into  the  Ashokan 
reservair  and  thence,  through  the  Catskill  aqueduct,  to 
New  York,  was  holed  through  early  in  the  morning  of 
Feb.  13,  opening  up  continuous  stretch  of  hard  rock 
tunnel  95,740  ft.  long  which,  when  lined  with  concrete, 
will  have  a  horseshoe  cross-section  11  ft.  6  in.  by  10  ft. 
3  in.  and  a  capacity  of  600,000,000  gal.  daily.  The 
Shandaken  tunnel  takes  rank  as  the  world's  longest  con- 
tinuous tunnel,  exceeding  by  the  slight  margin  of  51  ft. 
the  city  aqueduct  tunnel  (95,689  ft.)  for  the  delivery 
of  Catskill  water  within  the  city  limits.  The  contract 
for  the  Shandaken  tunnel  was  awarded  Nov.  9,  1917, 
but  on  account  of  conditions  arising  out  of  the  war 
progress  was  interrupted  and  the  work  did  not  get  into 
full  swing  until  the  beginning  of  1921.  From  that  time, 
however,  the  headings  from  six  shafts  and  one  portal 
have  advanced  rapidly  until  the  final  wall  of  rock  in 
the  120  miles  of  waterway  between  the  Schoharie 
reservoir  and  the  City  Hall,  has  been  blasted  away. 
Even  with  the  additional  water  available  in  New  York 
by  the  development  of  the  Esopus  and  the  Schoharie 
.sources  the  problem  of  the  city's  ultimate  supply  is  not 
solved.  Each  year  brings  increased  demands  for  water 
and  even  now,  with  the  completion  of  the  second  phase 
of  the  original  Catskill  project  in  sight,  investigation  of 
.supplementary  sources  are  in  progress.  In  water  sup- 
ply—as in  other  fields  of  engineering — it  is  n*essary 
to  plan  far  ahead. 

Transit  Again  Active 

RM'ID-TRANSIT  que.stions  are  again  .stirring  in 
various  cities.  Since  the  war  there  has  been  little 
real  interest  in  the  subject,  for  cities  and  citizens  have 
been  kept  so  busy  in  trying  to  make  ends  meet  that 
they  have  had  no  time  left  to  make  plans  for  costly' 
improvements.  But  the  need  for  transportation  is 
steadily  becoming  more  urgent,  and  with  the  present 


more  promising  outlook  for  municipal  finance  the 
transit  problem  again  takes  a  leading  place.  Philadel- 
phia, five  years  after  stopping  work  on  its  Broad  St. 
subway  trunk  line,  is  about  ready  to  continue,  and  would 
be  actively  preparing  for  work  were  it  not  that  the 
city  council  has  just  revoked  the  earlier  authorization  to 
build  the  subway.  The  measure  is  apparently  political, 
and  is  bound  to  cause  great  loss  to  the  city  if  it  is 
allowed  to  delay  work  very  long.  Rapid-transit  con- 
struction in  Philadelphia  may  be  considered  a  matter 
of  the  early  future.  In  Pittsburgh,  where  a  ha.stily 
planned  loop  subway  for  street  cars  was  approved  by 
referendum  some  years  ago,  and  a  $6,000,000  bond  issue 
voted  for  its  construction,  nothing  has  been  done  since 
that  time  to  build  such  a  subway,  and  the  city  now 
finds  a  large  part  of  its  credit  tied  up  by  the  subway 
vote.  Abrogation  of  the  bond  issue  vote  is  now  being 
agitated ;  it  will  bring  the  city  one  step  nearer  rapid 
transit,  for  traffic  dowTitown  is  concentrating  and  slow- 
ing up,  as  elsewhere.  Detroit  is  in  a  more  advanced 
condition:  it  is  just  entering  upon  a  genuine  study 
of  transit  possibilities.  Having  the  most  difficult 
geographical  problem,  because  of  its  large  and  widely 
scattered  territory,  it  enjoys  the  advantage  of  owning 
its  street  car  system,  and  thus  is  not  hampered  by  the 
problem  of  arranging  for  operation,  which  is  a  disturb- 
ing factor  in  such  communities  as  Cleveland  and 
Philadelphia.  The  present-day  transit  planning,  how- 
ever, is  not  merely  a  resumption  of  former  planning, 
for  conditions  have  changed  much  by  the  increase  of 
automobile  traffic  since  the  transit  problem  last  engaged 
general  attention.  The  correlation  of  rapid  transit  and 
surface  traffic  problems  has  hardly  yet  been  approached, 
but  it  is  sure  to  claim  attention  within  the  next  year 
or  two.  With  planning  thus  active,  it  is  hardly  to  be 
doubted  that  definite  action  toward  rapid-transit  con- 
struction in  at  least  one  or  two  cities  is  not  far  ahead. 

A  Neglected  Obligation 

LAST  week  the  American  Society  of  Civil  Engineers 
J  devoted  an  eveijing  to  the  presentation  of  a  paper 
on  the  design  of  reinforced-concrete  columns  attacking 
the  "excessive  and  therefore  unsafe  stresses"  permitted 
by  the  Joint  Committee  .specifications  of  1917  and  1921 
on  the  basis  of  a  long  scholastic  investigation  of  test 
results.  Though  the  paper  was  by  a  non-member,  who 
has  not  hitherto  had  any  prominence  as  a  .student  or 
investigator  in  reinforced  concrete,  the  paper  had  been 
published  in  the  "Proceedings"  of  the  society  and  had 
thus  been  given  permanent  .standing  in  engineering 
literature.  As  a  unique  study  of  a  somewhat  stand- 
ardized subject  and  a.s  an  attack  on  commonly  accepted 
methods  of  design  this  paper  deserved  an  ade<iuate  dis- 
cussion which  it  did  not  receive.  The  meeting  was 
poorly  attended,  and  those  who  commented  on  the  paper 
contented  themselves  with  generalities  about  concrete 
and  columns  rather  than  discussion  of  the  unconven- 

331 


332 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  8 


tional  magnification  of  the  theory  of  error  as  applied 
to  tests,  which  is  the  critical  issue  in  the  paper.  The 
Joint  Committee  has,  we  believe,  entered  into  a  solemn 
pact  not  to  discuss  publicly  any  of  the  provisions  of  its 
specification,  which  may  account  for  the  fact  that  none 
of  the  society's  representatives  on  that  committee  spoke 
on  the  paper.  If  this  is  so,  it  is  only  another  instance 
of  the  unwisdom  of  the  committee's  policy  of  silence, 
because  an  unanswered  criticism  is  apt  to  become  an 
unanswerable  criticism,  particularly  when  it  is  dignified 
by  the  use  of  75  pages  of  the  "Transactions"  of  the 
American  Society  of  Civil  Engineers.  Will  not  the  Joint 
Committee  relax  its  regulation  in  time  for  the  written 
discussion? 

Organized  Discussions 

ANOTHER  thought  arises  from  this  incident.  Dis- 
/\.  cussion  at  technical  meetings  must  be  organized 
and  fostered.  There  is  a  long-held  fallacy  that  a  good 
— or  a  bad — paper  will  bring  out  its  own  discussion. 
Hundreds  of  apathetic  technical  meetings  have  proved 
this  fallacious.  Those  best  fitted  to  discuss  a  given 
subject  are  least  apt  to  volunteer  their  opinions;  too 
often  to  them  it  is  old  straw  that  will  not  stand  re- 
threshing.  They  need  some  centralized  urging  that 
their  opinions  are  worth  while  and  that,  though  their 
views  may  be  hackneyed  to  the  expert  few,  they  are 
novel  and  interesting  to  the  many  who  lack  the  expert 
knowledge.  The  American  Society  of  Civil  Engineers 
can  do  much  to  improve  its  regular  monthly  meetings 
by  some  direction  of  the  discussion,  by  some  attitude 
other  than  the  conventional  one  that  the  very  fact  that 
the  society  has  accepted  and  printed  a  paper  is  sufficient 
urge  to  the  oral  discussion.  The  only  excuse  for  the 
monthly  meeting,  now  that  the  social  feature  has  be- 
come so  atrophied,  is  a  live  discussion;  and,  frankly,  the 
discussions  of  late  in  these  meetings  would  discredit 
the  weakest  local  society,  so  scattered  and  meager  have 
they  been.  Some/  organized  planning  is  obviously 
required. 

St.  Louis  Bond  Election  Significant 

THE  TWENTY-ITEM  $87,372,500  bond  issue  author- 
ized Feb.  7  by  the  voters  of  St.  Louis  will  finance 
the  largest,  most  varied  and  best  planned  program  of 
muniwpal  improvements  ever  attempted  by  an  American 
;ity.  The  largest  municipal  bond  issue  heretofore  author- 
ized by  popular  vote  appears  to  have  been  $51,750,000 
for  a  variety  of  improvements  at  Baltimore,  Nov.  2, 
1920  (Enyineering  News-Record,  Oct.  28  and  Nov.  11, 
1920,  pp.  866  and  960).  That  twenty  items  should  have 
been  approved  at  St.  Louis  and  only  one  defeated  is  all 
the  more  i-emarkable  because  majorities  were  well  in 
excess  of  the  necessary  two-thirds,  the  affirmative  votes 
running  as  high  as  86  per  cent  of  all  the  votes  cast 
for  the  $12,000,000  of  water-supply  extension  bonds. 

The  St.  Louis  program  is  the  result  of  several  years 
of  study  and  campaigning  with  extensive  and  highly 
commendable  co-operation  between  the  city  officials  and 
various  civic  organizations,  the  latter  functioning 
through  a  large  joint  committee.  After  quite  extensive 
investigations,  a  $24,000,000  bond  issue  of  18  items  went 
to  popular  vote  on  May  11,  1920, 'but  of  these  only 
five,  totaling  but  $3,815,000,  received  the  necessary  two- 
thirds  majority,  although  every  item  had  a  substantial 
excess   of  one-half   of   the   votes   cast,   the  yea   votes 


ranging  from  62  to  69  per  cent  of  the  total.  Not 
daunted  by  the  failure  of  12  of  18  items  and  a  much 
larger  percentage  of  the  total  amount  of  bonds  proposed, 
study  was  soon  begun  on  the  much  more  comprehensive 
program  just  adopted,  the  items  at  the  1920  election 
having  been  chosen  from  those  considered  most  urgent, 
in  view  of  the  generally  unfavorable  conditions  of  that 
time.  Many  of  the  items  defeated  in  1920  are  included, 
5ome  with  enlargements,  in  the  bond  issues  just 
authorized. 

Although  20  of  the  21  items  and  all  but  $1,000,000  of 
the  $88,372,500  submitted  at  the  recent  election  carried 
by  more  than  the  necessary  two-thirds,  the  majorities 
ranged  from  about  65,000  to  35,000  in  a  total  vote  aver- 
aging 90,000.  The  five  highest  majorities  were  water- 
works, hospitals,  fire  department,  sewers  and  grade 
crossing  elimination,  and  the  five  lowest  (also  in  order 
of  decreasing  majorities,  were  railway  approaches  to 
the  free  municipal  bridge  (two  items),  municipal 
auditorium,  municipal  plaza  and  hall,  and  an  aquarium, 
in  Forest  Park.  The  highest  and  lowest  majorities 
(of  the  20  items  carried)  were  for  the  largest  and 
smallest  items,  $12,000,000  for  water-works  and  $400,- 
000  for  the  aquarium  already  mentioned.  This  is 
another  illustration  of  discrimination  in  voting,  and 
of  the  fact  that  it  was  the  object  rather  than  the 
amount  of  the  item  that  counted. 

There  is  food  for  reflection  in  the  fact  that  less  than 
a  third  of  those  entitled  to  vote  went  to  the  polls.  In 
the  1920  election  about  44  per  cent  of  the  registered 
vote  was  cast,  but  the  total  registration  of  1923  was 
much  larger  than  that  of  1920,  on  account  of  the  subse- 
quent extension  of  the  suffrage  to  women. 

Altogether,  the  results  of  the  St.  Louis  bond  election 
are  most  encouraging.  They  show  that  a  well-framed 
program  of  municipal  improvements,  brought  home  to 
the  understanding  of  the  voters,  will  be  endorsed  even 
in  this  time  of  high  construction  costs  and  relatively 
high  bond  interest  rates.  They  also  show  that  under 
such  conditions  an  item-by-item  vote  is  no  more  and 
probably  less  of  a  risk  than  voting  on  a  lump  sum. 
With  a  bond  market  eager  for  municipal  securities  and 
the  St.  Louis  results  in  view,  other  municipalities  maj' 
well  be  encouraged  to  frame  and  submit  similarly  well- 
considered  bond-issue  programs,  for  most  cities  and 
towns  are  far  behind  on  much-needed  construction. 


A  Start  on  Departmental  Reorganization 

THE  reorganization  of  the  departments  at  Washing- 
ton, like  every  major  reform,  moves  slowly.  It  is 
four  years  since  the  engineers  of  the  country  got  to- 
gether to  promote  the  idea  of  a  Department  of  Public 
Works  consolidating  all  the  engineering  functions  of  the 
government,  and  as  a  co-ordinate  reform  the  reclassifi- 
cation of  all  the  government  bureatis  for  more  economi- 
cal control.  It  is  nearly  two  years  since  President 
Harding  appointed  the  Brown  commission  to  prepare 
a  plan  which  would  bring  about  this  reform.  The  engi- 
neers' activities  did  not  persist  very  long,  mainly  because 
it  soon  became  evident  that  the  Brown  commission 
was  working  along  the  lines  suggested  by  the  De- 
partment of  Public  Works  idea  and  that  if  the  reform 
came  it  would  have  to  come  from  the  inside  through 
the  medium  of  that  commission.  The  administration 
plan,  labored  over  for  two  years,  fought  out  at  the 
Cabinet  table  and,  if  rumors  be  true,  the  cause  of  one 
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resignation  from  that  body,  and  fairly  wrung-  from  the 
reluctant  department  and  bureau  heads,  is  now  made 
public.  It  goes  to  a  busy  Congress,  engrossed  in  a  mul- 
titude of  things  undone,  and  stands  little  chance  of 
consideration  for  a  year  unless,  perchance,  the  Presi- 
dent is  forced  to  call  an  extra  session. 

On  the  ground  that  what  should  be  done  had  best  be 
done  quickly  it  is  too  bad  that  the  commission  could 
not  have  completed  its  work  last  summer  so  that  the 
present  Congress  could  have  taken  action.  As  it  is, 
however,  there  is  a  long  time  for  the  plan  to  be  studied, 
not  as  a  suppositious  project  but  as  a  definite  program 
with  all  the  weight  of  the  administration  behind   it. 

While  the  Brown  proposal  is  much  wider  in  its  con- 
cept than  that  proposed  by  the  engineers  a  preliminary 
study  shows  that  it  covers  most  of  the  changes  advo- 
cated for  the  Department  of  Public  Works.  To  be  sure 
there  is  no  new  department  of  that  name  or  even  a 
change  to  that  name  of  an  old  department,  but  under 
the  Department  of  the  Interior  are  grouped  most  of  the 
engineering  activities  of  the  government  or  at  least 
those  engineering  activities  not  specifically  a  part  of  the 
operation  of  one  of  the  other  departments.  The  army 
and  the  nav>'  still  retain  the  engineering  work  peculiar 
to  their  needs,  which  is  rational  and  desirable,  and  give 
up  those  activities  which  are  strictly  of  a  civilian 
nature. 

Under  this  latter  classification  comes  the  relinquish- 
ment of  the  river  and  harbor  work  by  the  Corps  of  En- 
gineers, which  will  doubtless  prove  the  greatest  bone 
of  contention  in  the  plan.  This  change  is  rational,  too, 
but  it  will  not  be  complete  unless  some  definite  scheme 
is  enforced  whereby  the  officers  of  the  corps  are  given 
responsibility  in  varied  lines  of  engineering  so  that 
when  war  comes  they  will  not  only  have  engineering  ex- 
perience but  the  mental  poise  and  backbone  that  only 
re.sponsibility  confers. 

No  one  need  believe  that  any  scheme  for  reorganizing 
the  departments  at  Washington  will  have  easy  sledding, 
much  less  one  which  involves  such  wholesale  shifts  as 
this  one.  Probably  a  reorganization  bill  that  emerges 
from  committee  will  bear  little  resemblance  to  the  plan 
which  the  President  presents,  but  at  least  we  are 
nearer  a  solution  of  the  confusion  that  now  exists  than 
ever  before.  Bearing  in  mind  the  changes  that  Con- 
gress will  probably  impose,  there  is  no  need  now  of 
spending  too  much  time  analyzing  and  discussing  the 
present  proposal,  but  it  can  be  said  that  it  is  a  good 
start  toward  a  reform  in  government  engineering  prac- 
tice that  should  benefit  both  the  government  and  the 
engineers  who  serve  the  government. 


Political  Road  Control 

NEW  .JERSEY  with  .$20,000,000  to  .spend  on  roads 
this  year  has  made  the  administration  of  its 
highway  department  an  issue  of  partisan  politics. 
Incidentally  the  state  since  .Jan.  22  has  been  without 
a  responsible  head  of  its  road-building  activities.  These 
facts  possess  a  disquieting  significance  not  confined  to 
the  effect  on  highway  development  in  the  single  state 
directly  coricerned.  They  exemplify  a  reversion  of 
thought  on  public  roads  work  which  is  being  manifested 
in  many  states  and  which  if  it  not  checked  may  undo 
much  that  has  been  accomplished  in  the  last  few  years 
toward  putting  state  highway  administration  on  a  fairly 


high  plane.  They  point  to  the  necessity  of  organized 
corrective  effort  akin  to  that  which  created  the  demand 
of  the  last  few  years  for  road  improvement. 

Considering  the  New  Jersey  situation  specifically, 
there  will  be  few  mourners  for  the  old,  eight-man, 
bipartisan  highway  commission.  The  smaller  commis- 
sion of  four,  provided  by  the  new  law,  although  it  is 
still  bipartisan,  is  a  much  preferable  working  organiza- 
tion. One  may  commend  also  the  personnel  of  the  new 
commission  as  it  has  been  named  for  confirmation. 
There  is  no  great  cause  to  criticize  any  of  the  minor 
provisions  of  the  new  law  and  some  of  them  can  be 
praised.  All  this  granted,  the  fact  remains  outstanding 
that  the  law  is  purely  the  creation  of  partisan  politics. 
Not  one  provision,  from  the  bipartisan  requirement 
to  the  number  of  commissioners  and  the  appointive 
power,  was  decided  on  any  basis  except  compromise 
between  a  democratic  governor  and  a  republican 
legislature. 

The  calm  assumption  by  the  executive  and  the  legis- 
lature of  the  right  to  discuss  and  arrange  the  highway 
business  of  New  Jersey  as  a  political  issue  and  the 
complacent  acceptance  by  the  public  of  this  assumption, 
constitutes  today  the  hazard  to  highway  development 
which  thoughtful  engineers  most  fear.  The  condition  is 
not  peculiar  to  New  Jersey;  it  exists  in  a  number  of 
other  states  where,  however,  it  is  not  quite  so  bold  in 
displaying  itself  naked  to  the  world. 

The  discouraging  truth  is  that  all  over  the  country 
a  determined  effort  is  being  made  to  swing  the  great 
work  of  roadbuilding  into  the  list  of  public  activities 
which  proceed  under  political  favor.  Power  has  been 
lent  to  those  who  seek  this  goal  by  an  economic  con- 
dition which  has  set  the  people  astir  to  ease  their 
burden  of  high  taxes  and  high  costs.  Watching  their 
highway  bills  pile  up  to  hundreds  of  millions  a  year, 
taxpayers  are  in  a  fit  temper  to  follow  the  leader  who 
promises  relief  by  calling  back  the  old  regime  of  local 
direction  and  control.  Such  leaders  are  not  lacking  and 
they  are  getting  followers  in  exactly  the  degree  that  the 
people  have  not  been  educated  in  the  highway  business. 

Following  a  period  of  active  education  of  the  public 
to  the  need  of  good  roads  there  has  been  a  period  of 
no  schooling.  Rampant  propagandists  as  they  were  in 
large  part,  the  old  "good  roads"  organizations  accom- 
plished their  object  of  creating  an  active  public  senti- 
ment for  improved  highways.  With  the  first  lesson 
taught  education  ceased.  Federal  and  state  highway 
departments  and  associations  of  roadbuilders  have  taken 
up  educational  work  only  as  it  has  concerned  the  tech- 
nique of  highway  building  and  operation.  Their  work 
has  been  remarkable  but,  with  rare  exceptions,  they 
ha%'e  done  little  to  teach  the  people  generally  the  busi- 
ness of  highway  engineering  and  highway  transport. 
There  is  need  for  some  one  to  perform  this  task. 

Few  would  care  to  see  repeated  the  methods  of  the 
old  "good  roads"  boomers,  but  a  revival  of  their  spirit 
would  do  much  to  change  the  present  situation  which 
is  worrying  federal  and  state  highway  officials.  They 
are  largely  helpless  because  of  the  laws  which  control 
their  activities  and  define  the  objects  for  which  they 
may  spend  public  funds.  Educational  propaganda  is 
not  one  of  these  objects.  This  work  must  be  inaugu- 
rated and  advanced  by  the  engineering  and  industrial 
association.s  concerned  with  highway  development.  It 
should  be  made  a  major  item  of  their  programs  as 
soon  as  they  can  function  officially  to  do  this. 
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Huge  Airship  Hangar  for  U.  S.  Army:  Scott  Field,  Illinois 

Three-Hinged  Trusses  on  Side  Bents  for  Structure  206  x  810  Ft.,  162  Ft.  High — Large  Timber 
Traveler — Motor-Operated  Rolling  Doors — ^Towing  Trolleys 

By  Hilmar  F.  Smith 

Late  Supervising-  Engineer    Quartermaster  Corps.  U.  S.  Army.      (As  noted  in  Engineering  News-Record,  Jan.  18,  1923,  p.  137, 

Mr,  Smitli  died  Jan,  6,  1923,) 


TYPICAL  of  the  great  steel-frame  buildings  which 
have  been  developed  in  recent  years  for  housing 
airships  is  the  U.  S.  Army  hangar  or  shed  which  has 
been  completed  recently  at  Scott  Field,  near  Belleville, 
111.  This  immense  shed  is  810  ft.  long  and  206  ft. 
wide,  with  a  clear  interior  height  of  150  ft.  at  the 
center.  Its  main  framing  consists  of  a  row  of  three- 
hinged  arches  seated  on  A-frame  bents  which  form  the 
lower  portions  of  the  sides.  The  ends  are  closed  by 
rolling   doors.     Docking   rails   and   conduits   extending 


FIG.   1— U.  S.   ARMY  AIRSHIP  HANGAR  AT   SCOTT   FIELD,    BELLEVILI^E,  ILL 


through  and  beyond  the  building  carry  manually- 
operated  trolleys  to  which  cables  are  attached  for  towing 
the  airships  in  and  out.  To  meet  the  conditions  of 
prevailing  direction  of  winds,  the  center  line  of  the 
hangar  lies  5  deg.  east  of  true  north.  A  genei-al  view 
of  the  building  with  its  rolling  doors  partly  open  is 
given  in  Fig.  1. 

An  electrolytic  hydrogen-gas  plant  is  an  important 
accessory.  It  is  located  1,400  ft.  from  the  hangar  and 
has  a  gas-holder  of  500,000  cu.ft.  capacity.  Other  aux- 
iliary works  include:  (1)  An  oil-cracking  plant  which 
also  houses  a  50-hp.  boiler  for  heating  the  gasholder; 
(2)  a  boiler  house  200  ft.  distant  to  supply  low  pres- 
sure steam  for  heating  the  enclosed  rooms  of  the 
hangar;  (3)  a  sewage  ejector  station  of  100  gal.  capac- 
ity per  hour,  discharging  to  the  sewer  system  of  the 
military  post,  2,000  ft.  distant;  (4)  3,000  ft.  of  elec- 
tric conduit  delivering  2,300-volt  current  to  a  substation 
for  supplying  power  to  the  hangar  and  gas  plant,  and 
(5)  3,700  lin.ft.  of  16-ft.  road  paved  with  bituminous 
m,icadam. 

Foundations — Along  each  side  of  the  building  there 


are  two  rows  of  footing  pedestals,  spaced  27  ft.  6  in. 
c.  to  c,  to  carry  the  inner  and  outer  legs  of  the  A-frame 
side  bents.  The  inner  rows  are  75  ft.  9  in.  from  the 
Center  line  or  151  ft.  6  in.  apart.  These  footings 
carry  the  steel  bents  of  the  sides  and  are  rectangular 
in  plan,  approximately  15x7  ft.  at  the  base,  with  the 
larger  axis  transverse  to  the  building.  They  are  de- 
signed for  a  maximum  soil  bearing  of  4,000  lb.  per 
square  foot.  No  piles  are  used  for  the  foundation.?. 
At  each  end  of  the  building  are  heavy  reinforced- 
concrete  foundations  for  a 
pair  of  standard-gage  tracks 
50  ft.  c.  to  c,  carrying  the 
rolling  doors.  Each  track 
has  rails  anchored  to  a  con- 
crete stringer  12  ft.  wide 
and  about  6i  ft.  deep,  these 
stringers  being  connected  at 
intervals  by  cross  walls. 
Concrete  bumper  posts  limit 
the  travel  of  the  doors.  Along 
each  side  of  the  building  and 
across  the  narrow  closed  por- 
tion of  each  end  is  a  curb 
wall  on  which  the  siding  or 
sheathing  rests.  This  curb 
also  forms  one  side  of  a  con- 
crete gutter  carrying  roof 
water  to  the  storm  -  water 
drains. 

Steel  Frame  —  The  main 
structural  framing  consists 
of  twenty-eight  three-hinged 
arch  trusses  spaced  30  ft. 
c.  to  c.  and  resting  on  A- 
frame  bents  carried  by  the 
pedestal  footings.  At  the  apex  of  each  bent,  48  ft. 
above  the  floor,  is  the  4-in.  shoe  pin  of  the  truss,  the 
-span  c.  to  c.  of  pins  being  160  ft.  The  3-in.  center 
pin  is  162  ft.  above  the  floor.  A  typical  cross-section 
showing  the  trusses  and  bents  is  given  in  Fig.  2.  Parts 
of  the  framing  plans,  elevations  and  sections  are  given 
in  Fig.  3.  The  inner  legs  of  the  A-frames  and  the 
bottom  chord  of  the  truss  conform  closely  to  a  clearance 
line  vertical  for  75  ft.  on  each  side  and  then  forming 
a  circular  curve  of  75  ft.  radius.  The  end  trusses 
carry  packing  plates  cut  to  this  (furvature,  as  shown. 
Two  lines  of  longitudinal  struts  connect  the  bents, 
one  of  these  being  in  a  vertical  plane  and  the  other 
in  a  horizontal  plane.  Three  struts  in  a  horizontal 
plane  connect  the  vertical  portions  of  the  trusses  along 
each  side.  Four  struts  in  vertical  planes  and  spaced 
about  20  ft.  apart  connect  the  arched  portions  of  the 
trusses.  Two  of  these  upper  struts  carry  trolley  run- 
ways and  are  designed  for  an  additional  live  load  of 
2,000  lb.  The  location  and  construction  of  the  struts  is 
shown  in  Fig.  3.  In  10  of  the  27  bays  there  is 
bracing  to  connect  the  trusses  in  pairs.     In  each  bay 
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2-TVrirAI,  rnOSS-SECTION  OK  AHCH  TRISSE8  AND  A-FRAMES  IN  SCOTT  FIKLD  HANGAR 

the  Struts  carry  intermediate  framing  consisting  of  an  The  roof  was  designed  f"-".  «;"7  '""'^  "^^.^J  '^  ."^J 

I-beam  rafter  to  support  the  roof  purlins  and  I-beam  square  foot  (horizontal  projection V  and  a  w,nd  load  of 

posts  in  the  sides  to  support  the  girts.  30  lb.  per  square  foot    ^"•^'^'''^ ^^^IZl',   ,t,«,tural 

Expansion  movements  are  provided  for  by  H-in.  slots  Steel  ErecUnn-Th^r^  are   3.200  tons  of   structural 

in  con'ne"  ions  at  trusses  No'  7.  13.  16  and  22.     Three  steel  in  the  building.     Speca    ^<^"'P--;^^-.  ^J'-^, 

main  8tair^..ays  afford  access  to  three  longitudinal  walks  for  the  erect.on  of  so  lo  ty  a  •'true  ure^    ^ach  half -truss 

under  the  roof,  connected  by  three  transverse  cat  walks,  wa.,  shipped  ,n  four  sections :     H )  The  vertical  portion 
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Part  Outside  Chord  Framing 


from  shoe  pin  to  eave  line,  63*  ft.  long;   (2)  the  bottom 

chord  tie  between  this  and  the  next  section;    (3)   the 

section  from  eave  to  hip  line,  with  a  pitch  of  S)\%  in.  per 

foot,  and  (4)  the  section  from  hip  to  peak,  with  a  pitch 

of  3il  in.  per  foot.     Two  standard-gage  tracks,  100  ft. 

c.  to  c,  were  laid  along  the  site,  each  track  50  ft.  from 

the  center  line.     Between  these  tracks  was  the  erecting 

traveler    constructed    of   heavy    timbers,    as    shown    in 

Fig.  4.    Prior  to  the  erection 

of    the   traveler    all    the    A- 

frames  were  placed,  with  the 

intervening  struts  to  tie  them 

together.      Upon   completion 

of  the  traveler,  at  the  north 

end  of  the  site,  the  trucks  for 

the  north  doors  were  set  on 

their    tracks    and    the    steel 

framing  was  erected  for  these 

doors  in  their  closed  position. 

In  this  way  a  definite  tie  was 

available  for  the  first  truss. 

The  traveler  then  moved  back, 

erecting     the     trusses     and 

framing  as  it  proceeded. 

Truss  erection  began  with 
hoisting  the  6-ton  plumb  sec- 
tion of  truss  into  position  by 
means  of  a  derrick  boom  on 
top  of  the  traveler.  There  it 
was  pinned  and  held  in  posi- 
tion from  the  outrigger  plat- 
form of  the  traveler  by  set- 
ting the  truss  section  in  a 


slot  formed  by  overhanging  timbers  clamped  to  the  out- 
rigger platform.  Then  the  lA-ton  bottom  chord  tie  was 
erected.  The  two  upper  sections  of  truss  were  riveted 
together  on  the  ground  and  the  complete  9-ton  section 
was  then  raised  into  position,  the  top  pin  being  driven 
when  the  two  half  trusses  were  swung  into  place,  both 
sides  being  erected  simultaneously. 

Tracks  on  .either  side  of  the  traveler  permitted  the 


FIG,  4— ERECTION  TRAVELER  IN  U.  S.  ARMY  HANGAR 
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oppration  of  two  derrick  cars  for  feeding  steel  on  either 
side,  thus  keeping  both  sides  up  to  the  same  rate  of 
progress.  At  the  south  end  the  traveler  was  backed  out 
of  the  building  and  clear  of  the  south  door  tracks  in 
order  to  erect  the  south  doors,  a  120-ft.  l)oom  being 
fitted  to  one  of  the  derricks  for  this  work. 

After  the  first  two  trusses  had  been  erected  and 
the  first  l)a.v  filled  in,  no  difl^culty  was  experienced  in 
handling  this  equipment  for  the  steel  erection.  In  a 
44-hour  week  erection  was  at  the  rate  of  three  trusses 
with  bays  filled  in,  or  an  average  of  approximately  50 


Half    Section  B-B 


Half  Section  C 


tons  daily.  The  last  five  trusses  were  erected  in  about 
a  week,  but  scant  attention  was  paid  to  fitting  up  a."? 
the  pace  was  rather  too  fast.  Fig.  4  shows  the  traveler, 
with  several  of  the  trusses  erected  on  the  A-frame 
bents. 

Traveler — In  this  huge  erecting  structure,  the  gen- 
eral construction  of  which  is  showfl  in  Fig.  4,  the  posts 
were  built  up  of  two  fixlO-in.  timbers,  except  that  the 
two  posts  carrying  the  derrick  masts  were  composed  of 
pairs  of  8xl2-in.  timbers.  Cro.ss-struts  were  pairs  of 
4xl0-in.  pieces  in  the  upper  half  and  6xl2-in.  in  the 
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lower  section.  Tension  diagonals  were  3  x  10-in.  and 
stiff  diagonals  two  6  x  10-in.  and  10  x  10-in.  Timbers 
doubled  in  this  way  permitted  the  use  of  steel  gusset 
plates  in  a  very  convenient  manner  for  bolting  at  all 
points.  Longitudinal  struts  capped  the  posts  in  each 
section  and  were  10  x  10-in.  timbers,  except  that  the  sills 
were  10  x  12-in.  The  outriggers  consisted  of  brackets  of 
two  6  X  10-in.  timbers  with  3  x  12-in.  joists  and  a  2-in. 
plank  floor.  The  top  deck  of  the  traveler  proper  was 
similai'ly  constructed. 

On  each  side  of  the  top  deck  was  a  steel  stiff-leg 
derrick  with  hoisting  capacity  of  1,  2  and  15  tons  for 
84-,  74-  and  60-ft.  lengths  of  boom.  These  booms  had 
goose-neck  ends,  as  shown,  to  give  greater  reach.     For 


^Wei^hf  of  one  thck  S,4CI0  /b. 
I — r-T^T — '~T~ 


Skylights  16  ft.  wide  are  placed  one  above  and  one 
below  the  hip,  on  either  side  of  the  ridge,  a  sheet  of 
actinic  wired  glass  being  built  in  each  tile  in  this  area, 
which  extends  the  length  of  the  building.  Under  the 
skylights  are  diamond-mesh  wire  screens  as  a  protec- 
tion in  case  of  breakage  of  the  glass.  Two  runs  of 
fixed  sash  8i  ft.  high  are  placed  on  either  side,  located 
between  the  eave  and  lower  pin  connection.  Three 
runs  of  5-ft.  movable  sash  are  located  in  the  rake  below 
the  shoe  pins.  Each  door  leaf  has  nine  sash  panels. 
Actinic  wired  glass  i  in.  thick  is  used  throughout. 

On  each  side  of  the  building  is  a  10-in.  square  box 
gutter  hung  at  the  eave,  carrying  water  from  the 
roof   to   seven   pairs   of   5-in.    downspouts   discharging 
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the  operation  of  this  traveler,  three  hoisting  engines 
were  required:  (1)  A  hoist  with  two  drums  for  load 
at  60-ft.  boom  and  for  topping  lift,  and  two  spools  for 
swing  lines  to  rotate  the  boom  for  derrick  No.  1 ;  (2) 
a  similar  hoist  for  derrick  No.  2;  (3)  a  hoist  with  two 
drums  for  the  runners  on  the  two  derricks,  the  runners 
handling  light  loads  at  80-ft.  boom.  The  traveler  itself 
was  mounted  on  movable  sections  of  rail  laid  80  ft. 
apart.  It  was  moved  by  two  sets  of  blocks  and  tackle 
anchored  in  the  direction  of  movement  and  wound  on 
the  spools  of  the  hoisting  engines. 

Sheathing  and  Sash — All  siding  on  the  building  and 
the  end  doors  is  of  corrugated  sheets  consisting  of  a 
core  of  metal  of  No.  24  gage  dipped  in  hot  asphalt, 
on  which  an  asbestos  protective  coat  is  rolled  on  both 
sides,  the  sheet  then  being  painted  with  a  protective 
coating  of  aluminum  color.  On  vertical  seams  the 
sheets  are  bolted  at  18-in.  intervals.  Horizontally  they 
are  strapped  to  the  girts  at  every  third  and  eighth 
corrugation  with  cupped  sherardized  bolts  and  gal- 
vanized iron  straps.  These  girts  are  approximately  41 
ft.  apart.  At  expansion  joints  a  16-oz.  copper  roll  is 
used.  Concrete  tiles  2x4^  ft.  are  >used  for  the  roof, 
on  purlins  4  ft.  apart.  Every  tile  is  fastened  to  the 
purlins  with  copper  wire  and  clips  to  eliminate  the 
remote   chance    of   a    strong   wind    lifting    them    out. 


into  an  open  concrete  gutter  having  three  12-in.  drains 
to  the  storm-water  system.  On  the  ridge  are  twenty- 
five  ventilators,  48  in.  in  diameter.  The  floor  is  a 
4-in.  concrete  slab  on  a  16-in.  tamped  cinder  fill,  and  is 
covered  with  1  in.  of  mastic. 

End  Doors — At  each  end  of  the  hangar  is  a  pair  of 
self-supporting  rolling  doors  which  cover  the  entire 
height  and  width  of  the  structure.  Two  of  the  leaves  are 
shown  in  the  open  position  in  Fig.  1.  Each  leaf  or  half- 
door.  Fig.  5,  is  composed  of  vertical  and  horizontal 
trusses,  braced  together  and  cariying  a  facing  of  corru- 
gated asbestos.  This  framework  is  supported  by  tall 
A-frames,  as  shown.  The  entire  structure  of  the  leaf  is 
carried  by  six-wheeled  trucks  on  two  standard-gage  tracks 
spaced  50  ft.  c.  to  c,  these  tracks -being  transverse  to 
the  center  line  of  the  hangar  and  laid  with  80-lb.  rails. 
The  four  corner  trucks  are  fitted  with  electric  motors 
and  the  two  others  are  idlers. 

Heavy  framing  is  used  for  the  base  of  the  doors,  as 
shown  in  Fig.  6.  Cast  steel  bolsters  on  the  trucks 
carry  latticed  box  girders,  the  one  nearer  the  building 
being  75^.  ft.  long  and  6x6  ft.  in  cross-section,  and  the 
other  girder  65J  ft.  long,  of  similar  cross-section.  Each 
girder  rests  on  three  trucks  spaced  25  ft.  apart.  These 
two  girders  are  tied  and  cross-braced  with  built-up  lat- 
ticed   I-girders.      On    the    long    girder    is    carried   the 
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structural  steel  door  superstructure,  back  braced  to  the 
rear  girder  by  the  A-frames.  This  superstructure  is 
similar  in  outline  to  half  the  end  opening  and  carries 
sheathing  to  cover  its  share  of  the  end  of  the  building. 

There  are  approximately  135  tons  of  steel  in  a  leaf, 
and  this  weight  is  increased  by  200  tons  of  concrete  in 
each  main  girder,  besides  100  tons  of  movable  concrete 
counterweight  blocks  placed  on  top  of  the  rear  girder. 
This  brings  the  total  weight  of  a  door  leaf  to  over  600 
tons.  The  pui-pose  of  the  heavy  counterweighting  is  to 
resist  the  overturning  tendency  when  the  leaf  is  open 
and  exposed  to  wind  pressure. 

In  the  design  of  the  door  the  following  loads  were 
used:  Live  load  is  based  on  30  lb.  per  square  foot. 
Dead   load    includes   the   weight   of  the   structure   and 


In  emergency,  the  doors  may  be  moved  by  means  of 
a  hand  operating  mechanism  designed  to  obtain  a  speed 
of  at  least  one  foot  per  minute.  A  capstan  for  eight 
10-ft.  handles  is  mounted  on  the  center  of  the  door 
platform,  a  4-in.  reinforced-concrete  floor  permitting 
manning  and  operating  of  the  capstan.  The  capstan 
head  is  geared  to  a  vertical  shaft  whose  lower  end 
carries  a  bevel  pinion  transmitting  the  power  through 
bevel  gears  to  two  cross  shafts  which  are  in  line  with 
each  other  and  each  of  which  carries  a  drum  on  which 
is  coiled  a  1-in.  plow-steel  cable. 

To  operate  the  doors  by  hand,  the  two  drums  of 
each  leaf  are  released  from  their  shafts  to  allow  them 
to  revolve  freely,  so  that  the  cables  can  be  hauled  ofF 
and  attached  to  deadmen  or  anchors  at  the  end  of  the 
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FIG    7— DOCKING   CONDUIT  AND  TOWING  TROLLEY  FOR   HANGAR 


counterweights  but  does  not  include  the  weight  of  the 
trucks  and  operating  mechanism. 

1.  Total  vertical   dead   load   per  truck:   205,600  lb. 

2.  Total  vertical   dead   and   live  loads   on  the  three 

leeward  wheels  per  truck;   196,900  lb. 

3.  Total    vertical    dead    and   live   load   on   the   three 

windward  wheels  per  truck;  145,900  lb. 

4.  Total  horizontal   live   load   per  truck;    64,000  lb., 

which  is  resisted  by  the  flanges  of  the  three 
leeward  wheels  in  contact  with  the  rail  head. 
Door  Operation — The  trucks  carrying  the  doors  have 
2-in.  armor-plate  side  frames  and  33-in.  ca.st-iron  wheels 
with  chilled  treads,  with  a  wheelbase  of  9  ft.     On  each 
motor  truck    (four  per  leaf)    the  axle  at  one  end   is 
driven  by  gearing  from  a  motor  and  power  is  trans- 
mitted   to    the    middle    axle    by    coupling-rods    on    the 
wheels.    The  2.50-volt  motors  are  rated  at  271  hp.  and  it 
i^  calculated  that  45  hp.  per  motor  will  be  re(|uired  in 
tarting  and  6  hp.  when  running  at  the  rate  of  10  ft. 
|i<r  minute.     All  four  motors  are  operated   in  parallel 
through   a   master  switch   located    in   a   small   control 
hou.se  on  the  door  platform. 

When  opening,  the  door  leaf  may  he  stopped  in  three 
ways:  (1)  By  a  limit  switch  tripping  the  circuit 
breaker  in  the  control  house;  (2)  by  pneumatic  buffers 
on  the  truck  frames  striking  the  concrete  bumpers; 
or  (3)  by  throwing  off  the  master  switch,  which  re- 
leases the  solenoids  on  the  motor  pulley  brakes,  strong 
•prings  holding  the  brakeshoes  against  the  pulley.  The 
truck  bufTera  are  plungers  working  in  pneumatic  cylin- 
ders. When  closing  the  doors,  each  leaf  is  stopped  by 
means  of  ca.st-ateel  blocks  bolted  to  the  rails.  As  the 
leaf  reaches  its  closed  position,  these  stops  engage 
brakeshoes  suspended  from  the  truck  frame  and  bring 
these  shoes  in  contact  with  the  wheels. 


track.  With  the  drums  again  keyed  to  the  shaft  they 
are  driven  by  means  of  the  capstan,  the  door  being 
hauled  on  the  track  as  the  cables  wind  on  the 
drums. 

Where  the  docking-rail  conduits  cross  the  door 
tracks  there  are  installed  manganese  steel  crossovers 
which  close  the  2-in.  gap  in  the  docking  rail  by  means  of 
two  movable  rail  sections.  Added  protection  is  provided 
by  an  electric  switch  which  trips  the  door  feeder  circuit 
in  the  substation  should  the  movable  section  of  rail  be 
I  in.  out  of  place.  Power  is  brought  to  the  door  motor.-? 
through  an  armored  flexible  cable  suspended  from  a 
40-ft.  steep  pole  to  an  outrigger  on  the  door  (Figs.  1  and 
5). 

Docking  Rails  and  Trolleys — Airships  will  be  towed 
in  and  out  of  the  hangar  by  trolleys  traveling  in 
longitudinal  conduits,  each  trolley  having  a  towing  link 
which  projects  through  a  2-in.  slot  in  the  floor  of  the 
hangar.  Towing  cables  attached  to  the  airship  are 
hitched  to  the  trolley  by  means  of  a  cable-releasing 
device.  There  are  eight  trolleys  in  all  and  they  are 
handled  by  men  by  means  of  tow  ropes.  In  this  way  the 
airship  is  prevented  from  getting  away  when  once 
secured  to  the  underground  trolley. 

There  are  two  of  these  conduits  137  ft.  apart  and 
3,610  ft.  long,  extending  1.400  ft.  beyond  each  end  of 
the  810-ft.  hangar.  As  shown  in  Fig.  7.  the  conduit 
is  formed  by  a  pair  of  7-in.  channels  with  ba.se  plates, 
tied  together  at  the  bottom  by  transverse  angles.  Upon 
these  channels  are  two  8-in.  81 -lb.  slot  rails,  forming 
a  2-in.  slot  in  the  floor  of  the  hangar.  This  whole 
steel  structure  is  emb«'dded  in  a  roinforced-conrreto 
stringer,  the  .slot  rails  being  held  in  position  by  diagonal 
rods  with  anchor  plates.  The  trolley  or  towing  carriage 
has  four  6S-in.  wheels  riding  on  the  bottom  plates  of 


340 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  8 


the  conduit  and  is  held  in  upright  position  by  horizontal 
guide  rails  riding  against  the  sides  of  both  the  wide 
and  narrow  portions  of  the  conduit.  All  these  wheels 
have  roller  bearings.  A  manhole  at  each  end  of  the 
docking  rail  provides  for  removal  of  the  trolley.  Man- 
holes for  oiling  are  spaced  approximately  150  ft.  apart. 

Heating  and  Lighting — Along  the  sides  of  the 
building,  between  the  A-frames,  are  twelve  rooms  60  ft. 
long,  16  ft.  high  and  22  ft.  6  in.  wide,  with  2l-in.  metal 
and  plaster  walls.  Approximately  400  sq.ft.  of  ceiling 
type  radiation  is  required  for  heating  these  rooms,  low- 
pressure  steam  being  supplied  from  two  sectional 
boilers  in  the  boiler  house.  For  artificial  lighting  there 
are  seven  rows  of  lights  running  the  length  of  the 
building,  with  a  200-watt  lamp  and  16-in.  reflector  in 
each  bay  per  run.  In  addition,  there  are  250-watt 
projectors,  16  ft.  above  the  floor,  on  all  the  A-frames 
except  those  at  the  ends,  making  a  total  of  fifty -two 
projectors.  Eight  200-watt  flood  lights  are  on  the  gable 
at  either  end  of  the  roof.  In  addition,  at  each  end  of 
the  peak  of  the  roof  Is  a  lookout  house,  71x15  ft., 
surmounted  by  a  platform  carrying  a  36-in.  searchlight. 

Gasholder — For  the  gas  plant,  the  hydrogen  tank  is 
a  500,000-cu.ft.  triple-lift  holder,  with  water  tank 
approximately  100  ft.  in  diameter  and  26  ft.  high.  This 
water  tank  rests  on  a  heavy  concrete  foundation,  and 
carries  a  guide  frame  75  ft.  high  on  column  supports 
riveted  to  the  sides.  Each  lift  is  appi'oximately  25  ft. 
high  and,  when  inflated,  the  pressures  are  5  in.  of 
water  for  one  lift,  6J  in.  for  two  lifts  and  9  in.  for 
three  lifts.  There  ai-e  approximately  400  tons  of  steel 
in  this  structure.  A  50-hp.  boiler  at  100  lb.  pressure 
furnishes  steam  to  protect  the  tank  in  freezing  weather. 
There  is  a  16-in.  inlet  and  a  16-in.  outlet,  the  latter 
reduced  to  10  in.  to  supply  hydrogen  to  the  10-in.  pipe 
line  extending  1,400  ft.  to  the  hangar.  On  this  pipe 
line  is  a  meter  with  a  capacity  of  35,000  cu.ft.  per 
hour.  A  concrete  trench  protects  the  10-in.  hydrogen, 
2-in.  air  and  22-in.  water  lines  inside  the  hangar. 

Construction  Work — The  main  structure  is  prac- 
tically completed,  but  the  2,300-volt  incoming  electric 
line,  the  substation,  gas  plant  and  oil-cracking  plant 
will  probably  be  completed  this  month.  Construction 
was  done  for  the  Air  Service  by  the  W.  M.  Suther- 
land Building  &  Contracting  Co.,  St.  Louis,  Mo.,  under 
supervision  of  the  Construction  Service  of  the  Quarter- 
master Corps,  U.  S.  Army.  Steel  erection  of  the  hangar 
was  handled  by  the  Strobel  Steel  Construction  Co., 
Chicago.  The  total  cost  of  the  entire  plant  will  be 
about  $1,400,000,  of  which  the  hangar  I'epresents 
$1,250,000.  

Drawbridge  Pier  Destroyed  by  Steamer 

An  extraordinary  accident  in  which  the  rest  pier 
of  a  single-leaf  bascule  bridge  was  demolished,  occurred 
in  England  on  Dec.  17.  The  bridge  has  ten  girder 
spans  and  a  bascule  lift  span  carrying  a  highway  and 
the  Southeastern  &  Chatham  Ry.  over  the  river  Swale. 
The  clear  width  of  waterway  is  58i  ft.  and  as  the 
7,000-ton  steamer  "Gyp"  was  about  48  ft.  wide  the 
owners  were  warned  of  the  risk  in  taking  so  large  a 
vessel  thi-ough  the  draw.  In  some  way  the  steamer 
got  beyond  control  and  struck  the  rest  pier  with  such 
force  as  to  knock  it  over,  leaving  >the  adjacent  fixed 
span  standing  as  a  cantilever,  as  shown  by  photographs 
in 'the  Railway  Gazette,  London.  The  extent  of  damage 
to  the  ship  is  not  reported. 


New  York  State  Highway  Construction 

THE  following  figures,  which  set  forth  the  present 
status  of  New  York  state  highway  construction, 
were  presented  by  John  H.  Gordon,  president  of  the 
New  York  State  Roadbuilders'  Association  at  its  annual 
banquet  held  recently  in  Albany. 

Work  completeJ  in  1 922  tliat  was  awarded  in: 


1919  .... 

1920 

1921    

1921  (repairs) 

1922        ... 

1 922  (repairs)    

Total  completed  during  1922 

On  Jan.  I,  1923,  there  remained  to  be  completed,  work  awarded  i 

1919 

1921 

1922  

1922  (repairs) 

Total  remaining  to  be  done,  as  of  Jan.  I,  1923 

Construction  contracts  awarded    1922  . 

Repair  contracts  awarded  1922 

Of  the  construction  awarded  in  1922,  $129,000  was  cancelled. 

Appropriations  for  work  to  be  let  during  1 923: 

Construction 

Repairs      


$352,000 
301,000 
8,561,000 
1,653.000 
4,697,000 
764,000 


$40,000 
1,787,000 
11,645,000 
2,020.000 

$15,492,000 

$16,470,000 

2,784,000 


$18,000,000 
9,988,000 


A  summarv  of  conditions  r 

Work  done  in  1921    

Work  done  in  1922 


3  of  work  done  in  1921 


Excesoof  work  left  over  from  1922  $2,859,000 

In  explanation  of  the  drop  in  work  done  and  of  the 
increase  in  work  left  over  from  1922,  Herbert  S.  Sisson, 
retiring  commissioner  of  highways,  who  was  present 
when  these  figures  were  announced,  pointed  out  that 
the  season  of  1922  was  unfavorable  for  construction 
work  due  largely  to  weather  conditions  and  to  the  upset 
transportation  conditions  brought  about  by  the  rail- 
road and  coal  strikes.  He  indicated  also  that  probably 
50  per  cent  of  the  contracts  to  be  awarded  this  year 
will  not  be  let  before  the  middle  of  the  construction  sea- 
son and  that  these  cannot  be  begun  before  1924. 


Utilization  of  Blue-Stained  Lumber 

While  it  has  been  established  that  blue  stain  in 
lumber  is  not  an  early  stage  of  decay,  but  merely  an 
indication  of  the  presence  in  the  sapwood  of  a  fun- 
gus which  does  not  materially  afi^ect  the  strength  of  the 
wood  for  ordinary  commercial  purposes,  no  absolutely 
effective  method  of  preventing  it  other  than  kiln  drying 
has  been  found.  Kiln  tests  at  the  Forest  Products 
Laboratory,  of  the  Forest  Service,  have  shown  that  a 
temperature  of  140  deg.  F.  for  a  period  of  6  hours  is 
sufficient  to  kill  the  blue-stain  fungus  in  the  center  of 
test  pieces  up  to  4  in.  square.  No  chemical  dip 
for  green  lumber  has  been  found  which  is  remedial  in 
periods  of  continued  rain  during  the  warm  months. 
Until  a  suitable  method  of  prevention  is  found  appli- 
cable in  cases  where  kiln  drying  is  not  feasible,  intel- 
ligent utilization  of  the  discolored  stock  will  remain 
the  only  means  of  discounting  the  damage  done  by  the 
blue-stain  fungus  when  the  methods  now  available  have 
failed  to  keep  it  out.  Resurfacing  will  not  help  when 
the  fungus  has  made  substantial  penetration.  Blue 
stain  is  freely  accepted  in  rough  lumber,  lath,  scantling, 
plank  and  some  of  the  larger  sizes  of  dimensions.  More 
could  well  be  used  in  the  manufacture  of  sash-  doors, 
millwork  and  other  products  when  the  discoloration  is 
to  be  painted  or  otherwise  hidden  from  view. 
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Referendum  Shows  Ohio  Engineers 
Against  Registration 

Engineers  Club  of  Cincinnati  Brings  Out  Sentiment 

Prior  to  Vote  of  Legislature  on 

Proposed  Legislation 

By  Edgar  Dow  Gilman 

Chairman,  Registration  Committee,  Engineers'  Club  of  Cincinnati 

THE  question  of  registration  for  engineers  in  Ohio 
has  been  raised  this  year  by  the  presentation  of  a 
bill  to  the  General  Assembly  by  a  group  acting  under 
the  name  "Associated  Engineering  Organizations  of 
Ohio."  This  association  was  formed  only  a  few  weeks 
ago,  and  for  the  sole  purpose  of  promoting  a  x-egistra- 
tion  bill.  The  bill  which  has  been  presented  provides 
for  the  compulsory  registration  of  engineers  employed 
by  or  doing  work  for  the  state  or  its  subdivisions,  and 
the  optional  registration  of  other  engineers. 

The   Engineers'   Club   of  Cincinnati,   after   carefully 
considering  the  whole  question  of  registration,  came  to 


This  shows  2.74  to  1  against  any  registration,  and 
3.33  to  1  against  this  particular  bill.  There  are  59  dif- 
ferent towns  under  the  item  "scattered." 

It  is  interesting  to  note  in  Table  II  the  number  of 
ballots  which  are  opposed  to  the  principle  of  regi.stra- 
tion,  but  which  favor  the  registration  bill.  Most  of 
these  come  from  Cleveland,  and  were  accompanied  by 
explanations  that  the  writers  did  not  believe  registra- 
tion would  be  of  any  value  to  the  public  or  to  the  engi- 
neer, but  that  it  was  sure  to  come,  and  they  were  in 
favor  of  letting  this  bill  go  through  because  it  was 
drawn  so  as  to  have  as  little  effect  as  possible.  The 
fear  was  expressed  that  if  this  bill  was  not  adopted, 
some  other,  having  greater  objections,  might  be  forced 
upon  the  engineers  of  the  state.  These  ideas  are  so 
widespread  in  the  correspondence  from  Cleveland,  that 
one  is  led  to  believe  it  was  systematically  used  in  that 
city,  and  to  wonder  how  many  of  the  "yes"  votes  were 
caused  by  this  argument.  In  spite  of  this,  Cleveland 
goes  on  record  as  176  to  68  against  the  principle,  and 
177  to  67  against  the  particular  bill.    The  closeness  of 
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Per  Cent 
Society  Letters        Replies  Replies 

A.S.C.E 444  222  50  0 
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.\.I.Ch.E 53  21  39  6 

2,027  816  40.2 
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Favor  Principle   Favor  Present  No. 
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1.  Straight  ballots 168         572         168         572  740 
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the  conclusion  that  such  statutory  action  is  wholly  un- 
necessary from  the  viewpoint  of  public  welfare,  and  to 
a  considerable  extent  is  duplication  of  existing  and 
functioning  state  boards.  It  was  also  held  that  no  bene- 
fits would  accrue  to  engineers  therefrom,  and  that  even 
if  such  benefits  were  to  be  derived,  it  is  against  the  best 
public  policy  for  a  state  to  pass  legislation  based  upon 
professional  benefit.  However,  the  Engineers'  Club 
'«>k  the  position  that  if  a  majority  of  practising  engi- 
neers in  the  state  really  believed  in  the  bill,  the  club 
would  take  no  steps  to  oppose  it. 

The  sentiment  of  the  engineers  of  the  state  was 
'■cured  by  submitting  a  prepaid  ballot  to  all  Ohio  mem- 
Inra  of  the  American  Society  of  Civil  Engineers,  Ameri- 
can .Society  of  Mechanical  Engineers,  American 
In.Htitute  of  Electrical  F]ngineers,  and  the  American 
Institute  of  Chemical  Engineers.  It  was,  and  is,  be- 
lieved that  this  will  represent  a.s  true  a  cro.ss-section  of 
the  opinions  of  practising  engineers  as  could  possibly 
be  obtained.  Two  questions  were  printed  on  the  post 
'■!'rd  ballot,  the  first  asking  for  an  opinion  on  the  ques- 
')on  of  registration  as  a  principle,  and  the  second  for 
m  expression  on  the  particular  bill  now  before  the  legis- 
lature. The  re.sults  are  shown  in  the  accompanying 
tables. 


these  figures  is  purely  a  coincidence,  as  there  were  many 
incomplete  and  .split  ballots  from  this  city. 

The  vote  of  the  electrical  and  mechanical  engineers  of 
the  state,  as  compared  with  the  civil  vote  brings  out 
some  intere.sting  points.  The  writer  does  not  wish  to 
attempt  an  analysis  of  this  marked  divergence,  but 
believes  it  may  bring  out  some  interesting  discussions, 
and  might  eventually  lead  to  rational  legislation.  The 
civil  engineers  have  a  slight  majority  favoring  some 
registration,  but  also  have  a  slight  majority  disapprov- 
ing the  present  bill.  The  electrical  and  mechanical  and 
chemical  engineers  are  overwhelmingly  opposed  to  any 
regi.stration  whatever. 

In  view  of  the  ballots  shown  above,  the  Engineers' 
Club  of  Cincinnati  is  actively  opposing  House  Bill  No. 
146,  before  the  House  of  Representatives,  providing  for 
the  registration  of  engineers  in  Ohio. 


Cotton  Belt  R.R.  to  Spend  .$.3,750,000 

Expenditures  totaling  $3,750,000  for  betterments 
were  approved  at  a  recent  meeting  of  the  directors  of 
the  Cotton  Belt  R.R.  held  in  Tyler.  Tex.  Twelve 
hundred  freight  cars  will  be  purchased,  their  cost  to  be 
sbout  $2,500,000. 
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Making  Sewer  Joints  with  the  Pipe 
Partly  Under  Water 

Low-Lying  Line  Paralleling  River  in  Fort  Madison, 

Iowa,  Successfully  Laid  Utilizing  Both 

Plastic  and  Solid  Material 

By  L.  B.  Reynolds 

Member  of  Firm  of  Burns  &  McDonnell,  Kansas  City,  Mo. 

EXPERIENCE  in  making  joints  in  unusually  wet 
trenches  in  the  recently  completed  reconstruction 
and  extension  of  the  Fort  Madison  (Iowa)  $400,000 
sanitary  sewer  system  brought  out  the  good  and  bad 
points  of  various  kinds  of  joint  material.  The  ingenuity 
of  the  contractors  and  engineers  was  also  under  test. 
Assurance  of  good  joints  as  well  as  support  for  the  pipe 
in  insecure  ground  was  finally  effected  by  the  use  of  a 
bottomless  wood  box  and  form  within  which  the  joint 
was  made  after  the  sand  had  been  removed. 

The  new  system  has  three  gravity  outlets  and  one 
pumping  outlet,  the  latter  serving  a  low  district  along 
the  river.  Some  water  and  quicksand  were  encountered 
on  the  high  lines  but  the  pumping  station  and  low  lines 
were  constructed  with  considerable  difficulty,  due  to  the 
soil  conditions.  The  pumping  station  is  located  on  the 
river  front  opposite  the  central  portion  of  the  city  and 
the  sewage  is  pumped  into  the  river  through  375  ft.  of 
cast-iron   pipe.      The   pumping    equipment    consists    of 
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Sec+ionat  Plan 


Sec+ion  A-A 


BOTTOMLESS  BOX  FOR  MAKING  JOINTS 
Combined  "flltite"  and  concrete  joint  made  in  box  filled  with 
concrete  after  flltite  poured  to  fill  possible  opening  in  bottom 
of  joint 

three   150-gal.  ejectors  and   is  located  under  the  same 
roof  with  the  air  compressing  equipment. 

At  the  lower  end  the  main  24-in.  line  which  parallels 
the  river  is  8  ft.  below  water  level  in  the  river  and  at 
the  upper  ends  the  two  branch  mains  are  1  ft.  below 
water  level.  Below  the  surface  soil  the  formation  con- 
sisted of  coarse  sand  and  gravel  with  pockets  of  quick- 
sand and  some  material  more  nearly  a  slime  than  a 
quicksand.  Tight  sheeting  was  necessary  on  all  these 
lines  and  at  times  the  pressure  became  so  great  from 
the  thoroughly  saturated  ground  that  it  was  necessary 
to  double  brace  the  trench  for  stretches  of  40  to  50  ft. 
Settlement  of  sheeting  into  the  bottom  of  the  trench 
was  a  common  occurrence,  accompanied  by  a  general 
subsidence  of  the  surface  near  the  trench  and  an  up- 
heaval of  the  bottom  of  the  trench.  Increased  difficul- 
ties were  encountered  in  the  form  gf  bubbling  springs 
and  sink  holes,  some  of  them  large  enough  to  engulf  a 
man  to  the  knees  should  he  accidentally  step  into  them. 
The  pressure  was  quite  often  so  great  that  it  was  neces- 
sary to  hold  the  pipe  down  to  grade  with  braces  nailed 
to  the  sheeting.     Sand  was  continually  being  washed 


down  upon  the  pipe  work  and  quite  often  the  sand  had 
to  be  shoveled  back  continuously  while  laying  a  joint 
of  pipe. 

The  contractor  was  protected  in  this  hazardous  work 
by  a  clause  in  the  specifications  allowing  him  the  extra 
cost  of  sheeting  and  bracing  and  handling  water.  The 
specifications  also  contained  a  clause  allowing  the  use 
of  special  and  plastic  joints  under  the  usual  stipulations 
for  additional  work  at  cost  plus  a  percentage. 

Bottomless  Box  Method — Tests  were  made  before 
starting  the  work  with  several  plastic  pipe  compounds 
under  conditions  approximating  actual  trench  work  with 
the  pipe  partially  under  water,  but  it  was  decided  that 
a  good  joint  could  not  be  assured  with  any  compound 
poured  hot.  Too  often  openings  would  be  found  at  the 
bottom  of  the  joint.  During  the  progress  of  the  deep 
line  work  continual  pumping  was  necessary,  but  even 
then  the  trench  could  not  be  kept  entirely  clear  of  water 
and  the  pipe  had  to  be  laid  in  water  covering  one-third 
to  one-half  of  the  pipe.  The  bottomless  box  scheme 
was  then  devised.  The  sides  were  of  1  x  12-in.  boards 
cut  down  half  way  on  each  side  to  fit  the  pipe.  The 
ends  were  of  2  x  10-in.  blocks  and  the  length  of  the 
box  was  12  in.  greater  than  the  maximum  outside  diam- 
eter of  the  pipe.  The  boxes  were  placed  in  the  trench  so 
that  the  bell  came  inside  the  box  and  were  then  ad- 
justed to  bring  the  pipe  to  line  and  grade.  The  runner 
was  then  placed  and  "filtite"  furnished  by  the  Pacific 
Flush  Tank  Co!,  was  poured.  The  form  was  then 
cleaned  out,  filled  with  concrete  and  any  opening  in  the 
bottom  of  the  joint  was  thus  sealed.  The  contractor 
favored  this  method  at  first,  but  his  pipe-laying  gang 
did  not  fully  co-operate.  Difficulties  arose.  Crooked 
and  narrow  places  in  the  trench  required  sawing  off  the 
end  of  the  box  which  filled  with  quicksand.  The  box 
was  held  on  line  and  grade  with  difficulty. 

After  using  the  above  method  for  200  ft.  during 
which  time  the  speed  of  the  entire  work  had  been  dis- 
couragingly  slow  due  mostly  to  the  inability  to  complete 
the  excavation  fast  enough,  the  contractor  and  city  de- 
sired that  a  new  kind  of  joint  be  used.  A  demonstra- 
tion of  the  Weston  gasket  and  form,  made  by  L.  A. 
Weston  of  Adams,  IMass.,  was  arranged.  The  gasket 
is  of  galvanized  iron,  the  inner  flange  being  drawn 
tight  on  the  pipe  by  means  of  a  small  bolt.  Though 
the  outer  flange  is  notched  to  make  it  pliable  it  is  still 
sufficiently  stiff  to  form  a  support  for  the  pipe  and  to 
hold  it  to  the  flow-line  level.  The  form  is  of  galvanized 
iron,  extends  two-thirds  of  the  way  around  the  pipe 
and  is  attached  firmly  by  two  wires  to  provide  a  form  for 
the  mortar.  Every  effort  was  used  to  clean  out  any 
sand  deposited  in  the  form  by  blowing  it  out  with  a 
steam  or  air  hose  passed  around  inside  the  form  to 
the  bottom.  Rich  grout  was  then  poured  quickly  into 
the  form,  a  laborer  forcing  it  down  with  some  pressure 
in  an  attempt  to  compact  the  mass,  care  being  taken 
not  to  force  it  through  the  gasket.  A  stiffer  mortar 
was  used  for  the  upper  part  of  the  joint.  With  8-in. 
pipe  a  packing  of  clay  was  used  around  the  mortar  when 
available.  Excavated  material  was  thrown  back  over 
the  joint  just  laid,  but  this  method  was  not  deemed 
advisable  with  large  pipe  or  where  there  was  consider- 
able water.  In  many  places  where  the  foundation  was 
soft,  dry-mixed  concrete  of  Class  "B"  quality  was 
dumped  in  the  bottom  of  the  trench  without  any  form 
or  spading,  although  an  effort  was  made  to  keep  it  from 
being  disturbed.  In  soft  places  this  dry  material  was 
pushed  in^o  the  bottom  to  provide  a  foundation  for  the 
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pipe,  as  much  as  a  yard  being  used  under  one  joint 
in  some  cases.  Pumping  was  continued  for  at  least 
two  hours  after  the  last  pipe  was  laid  to  prevent  undue 
pressure  on  the  green  joint  and  then  the  water  was 
allowed  to  rise  over  the  pipe  during  the  night.  The 
Weston  joint  was  used  on  the  remainder  of  the  24-in. 
pipe. 

On  18-in.  and  smaller  pipe  "filtite"  and  Weston  joints 
were  alternated,  the  former  being  poured  on  the  bank 
where  a  perfect  joint  could  be  obtained.  The  two  sec- 
tions of  pipe  were  then  lowered  into  the  trench  and  the 
Weston  joint  made.  This  was  believed  to  be  the  best 
method  of  construction,  as  it  was  certain  that  at  least 
every  other  joint  would  be  watertight  and  also  flexible 
enough  to  allow  some  settlement  without  breaking  the 
pipe  or  the  joints. 

Inspection — After  the  low  lines  were  completed  an 
interior  inspection  of  the  24  and  18-in.  pipe  was  made, 
which  revealed  the  results  of  the  pipelaying  methods. 
The  only  failure  found  with  the  combined  form  of  joint 
(using  filtite  with  the  concrete  box  beneath)  was  when 
the  filtite  did  not  reach  down  to  the  concrete,  thus  leav- 
ing an  opening.  In  these  cases  the  box  had  been  cut  off 
on  one  side  due  to  a  crooked  trench,  thus  bringing  the 
pipe  -SO  close  to  the  sheeting  that  there  was  no  chance 
of  inspection  before  backfilling. 

Actual  cost  records  showed  that  no  more  labor  was  re- 
quired with  the  filtite  joints  than  with  the  Weston 
joints.  If  properly  laid  the  percentage  of  failures 
would  be  small  and  the  danger  of  rupture  by  settlement 
would  be  slight.  However,  the  possibility  of  filtite  run- 
ning through  the  oakum  somewhere  seems  to  be  against 
its  use  for  pipe  too  small  to  allow  an  interior  inspection. 

The  joint  failures  with  the  Weston  gasket  and  form 
occurred  in  a  number  of  different  ways.  Where  the 
joint  was  used  in  water  there  was  almost  always  a 
slight  current  flowing  through  the  slit  openings  of  the 
form  or  through  openings  where  the  form  did  not  fit 
tightly  around  the  spigot  or  bell.  In  a  fine  sand  forma- 
tion this  continuous  flow  of  water  tended  to  carry  sand 
into  the  form  in  the  interval  between  the  blowing  out 
of  the  joint  with  steam  and  the  pouring  of  the  grout. 
When  the  water  in  the  trench  was  half-way  up  on  the 
pipe,  or  more,  this  deposit  of  sand  often  took  place 
without  being  noted.  The  accumulation  of  sand  in  the 
bottom  of  the  form,  due  to  its  not  being  completely 
blown  out  or  to  its  being  subsequently  washed  in  or  to 
a  settling  out  of  the  sand  from  the  joint  mortar,  was 
sometimes  washed  out  later  leaving  an  opening  in  the 
joint  which  was  not  discovered  until  the  interior  in- 
spection was  made. 

Grout  Difficulties — Sometimes  at  the  time  of  pouring 
the  joint,  or  subsequently,  some  of  the  grout  found  its 
way  into  the  interior  of  the  pipe.  Oakum  was  tried, 
but  without  great  success,  in  connection  with  the  We.s- 
ton  gasket  to  prevent  this  entry  of  grout.  When  the 
grout  ran  directly  into  the  pipe  at  the  time  of  pouring, 
the  loss  was  usually  noticed  by  the  amount  of  grout 
required  or  by  a  subsidence  in  the  form.  Sometimes, 
however,  the  grout  would  settle  after  the  atiffer  top 
mortar  was  partly  set  and  the  subsidence  of  the  grout 
would  not  be  noticed,  thus  leaving  an  opening  on  the 
side.  In  some  cases  the  pressure  of  bubbling  springs 
may  have  sot  up  currents  of  water  which  gradually 
carried  away  the  grouting  from  the  bottom  of  the  form 
until  an  opening  was  produced  through  the  joint.  An 
inspection  of  all  uncovered  joints  was  made  frequently 
to  detect  such  defects.     Whenever  the  grout   ran    into 


the  interior  of  the  pipe  there  was  the  probability  of 
a  considerable  deposit  of  mortar  on  the  inside  which 
later  had  to  be  chipped  out  or  dragged  out  in  the  case 
of  pipe  too  small  for  interior  work. 

When  the  interior  inspection  of  the  larger  pipe  was 
made  accumulations  of  mortar  and  filtite  were  found 


DEEP  MAIN  SEWER  LINE  EXCAVATED  WITH  TRENCHING 
MACHINE  AND  BACKFILLED  WITH  CLAM  SHELL 

in  several  places  and  removed.  All  openings  greater 
than  ?f  in.  wide  were  filled  with  mortar  or  with  strips 
of  lead  molded  to  fit  the  opening  if  the  leaks  did  not 
allow  mortar  to  be  placed.  On  the  smaller  lines  only 
such  leaks  were  repaired  as  could  be  seen  from  man- 
holes or  Y's  by  the  use  of  mirrors. 

Leakage — The  total  leakage  of  more  than  200  gal. 
per  minute  before  any  repair  work  was  done  was  re- 
duced to  87  gal.  after  the  leakage  elimination  work  was 
completed.  Of  the  4.3  miles  of  pipe  in  the  pumping 
system  sections  totaling  3.4  miles  were  laid  in  wet 
trenches.  The  leakage  per  mile  of  main  per  day  on 
the  pumping  system  is  29,700  gal.,  which  was  con- 
sidered to  be  the  minimum  obtainable  at  reasonable 
cost  under  the  existing  conditions.  The  total  cost  of  the 
low  lines  exclusive  of  the  ejector  station  was  $128,000, 
of  which  $34,500  was  allowed  above  the  bid  prices, 
to  cover  the  cost  of  handling  water  and  the  extra  cost 
of  sheeting,  bracing  and  special  joints  made  necessary 
by  the  water  and  quicksand. 

The  contractor  was  the  National  Con.struction  Co.,  of 
Davenport,  Iowa.  The  supervising  engineer  in  charge 
of  the  work  was  M.  H.  Walser,  of  Burrs  &  McDonnell 
Engineering  Co. 

Statistics  of  Some  Leadinj?  British  Railways 
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Pumping  Assists  Reclamation  of 
Alkali  Lands 

Experiments  on  Land  Spoiled  by  Irrigation — 

Drainage  Accelerated  by  Pumping  Is 

Better  Than  Gravity  Flow 

TO  RESTORE  LAND  to  a  cultivable  condition  after 
it  has  been  rendered  alkaline  by  excessive  irrigation 
or  seepage  from  irrigated  areas  a  combination  of  drain- 
age to  lower  the  water  table  and  flooding  to  wash  out 
the  salts  has  been  employed  in  several  cases,  but  this 
process  can  be  accelerated  by  pumping.  This  is  the 
main  point  of  a  paper  presented  before  the  National 
Drainage  Congress  by  W.  W.  Weir,  assistant  professor 
of  soil  technology  at  the  University  of  California.  Fur- 
ther, he  suggests  that  the  cost  of  pumping  may  be 
reduced  by  using  the  water  elsewhere  for  irrigation. 
He  points  out,  however,  that  the  first  consideration 
should  be  to  prevent  the  waterlogging  of  land  by  excess 
irrigation  or  by  seepage  water,  since  it  is  almost  im- 
possible to  restore  the  land  to  its  original  productivity. 
A  brief  abstract  of  Mr.  Weir's  paper,  dealing  with 
developments  in  this  land  reclamation  problem  in 
California   is  given   below. 

Some  forty  years  ago  Dr.  Hilgard  began  studying  soil 
alkali  in  relation  to  irrigation  and  he  pi'edicted  the  increase 
in  drainage  that  would  result  from  the  continued  use  of  ex- 
cessive amounts  of  water.  He  recommended  draining  the 
land  to  reduce  the  water  table  and  flooding  the  land  after 
drainage  to  leach  out  the  alkali  and  redistribute  it  through- 
out the  soil.  He  also  advocated  the  use  of  gypsum  on  black 
alkali  'land  in  order  to  change  it  over  to  the  more  teachable 
sulphate  form. 

Flooding  land  after  drainage,  in  order  to  wash  the  sur- 
face accumulations  of  alkali  back  into  the  soil  and  out 
through  the  drains,  is  being  practiced  today  about  as  advo- 
cated forty  years  ago.  But  the  lowering  of  the  water  table 
by  drainage  is  not  sufficient  to  bring  a  highly  alkaline  tract 
back  into  productiveness.  It  is  necessary  next  to  remove 
the  alkali  which  has  already  accumulated.  The  process  is 
to  prepare  the  land  so  that  it  can  be  flooded  to  a  depth  of  six 
to  twelve  inches  and  kept  under  water  for  a  period.  The 
depth  of  water  and  the  period  of  submergence  are  depend- 
ent upon  the  soil  and  the  amount  of  alkali. 

Engineers  too  often  think  they  are  through  with  drain- 
age when  they  have  accepted  the  drains  from  the  con- 
tractor, but  the  work  is  not  finished  until  the  land  is 
brought  back  to  productiveness.  Engineering  advice  and 
assistance  are  just  as  necessary  in  this  last  step  as  in  the 
design  of  the  drainage  system. 

A  drainage  district  in  California  that  was  fine  alfalfa, 
vineyard  and  truck  land  became  waterlogged  and  alkaline, 
and  the  entire  area  was  used  as  salt  grass  pasture.  A 
tile  drainage  system  was  installed  at  a  cost  of  about  $75 
per  acre,  and  the  water  table  was  lowered  to  about  8  ft. 
At  this  point  the  officials  of  the  district  thought  that  they 
had  finished  with  the  services  of  their  engineer,  and  he  was 
discharged.  Three  years  afterward  the  land  was  not  pro- 
ducing as  much  as  it  did  before  it  was  drained,  as  the  salt 
grass  had  died  because  of  the  removal  of  the  moisture.  The 
trouble  was  that  the  land  now  had  to  be  irrigated,  reclaimed 
from  alkali  and  put  back  into  alfalfa.  This  was  an  engi- 
neering job. 

In  regard  to  the  black  alkali  or  sodium  carbonate  prob- 
lem, Dr.  Hilgard  probably  was  partly  right  when  he  advo- 
cated the  use  of  gypsum  on  black  alkali  land.  But,  he 
failed  to  appreciate  the  importance  of  black  alkali,  or  the 
practical  difficiyities  in  handling  it.  It  is  substantially  true 
that  there  never  has  been  a  black  alkali  area  successfully 
reclaimed.  There  have  been  numerous  attempts,  but  for 
one  reason  or  another  they  have  not  been  successful. 

Experience  with  Black  Alkali — In  1912  the  University  of 
California  took  a  bad  piece  of  black  alkali  land,  160  acres. 


in  which  it  was  thought  possible  to  eliminate  all  of  the  rea- 
sons that  had  been  assigned  for  failures  in  other  sections, 
such  as  insufficient  depth  of  drainage,  feeble  attempts  at 
flooding,  lack  of  interest,  etc.  It  was  drained  with  tile, 
flooded,  and  everything  else  done  that  was  thought  neces- 
sary. Furthermore,  we  had  almost  complete  control  of  the 
operations.  But  the  tract  is  not  yet  producing  as  good  crops 
as  it  did  before  it  became  alkaline.  After  five  or  six  years 
the  University  started  more  complete  investigations,  with 
the  result  that  we  discovered  that  we  were  tackling  some- 
thing that  had  never  been  done,  namely,  the  complete 
reclamation  of  Mack  alkali  land.  I  do  not  say  it  cannot  be 
done,  but  so  far  as  we  have  been  able  to  learn,  it  never  has 
been  done. 

We  then  took  a  small  area  of  about  seven  acres,  divided 
into  nine  plots,  in  the  worst  land  that  had  been  tile  drained, 
and  proceeded  to  treat  it  intensively.  The  tract  was  care- 
fully leveled,  plowed  and  prepared  as  a  seed  bed.  The  soil 
was  sampled  and  tested  for  alkali.  Gypsum  was  then  ap- 
plied at  the  rate  of  three  tons  and  six  tons  per  acre  to 
three  plots  each,  the  other  three  plots  remaining  as  checks. 
The  nine  plots  were  then  flooded  to  a  depth  of  about  one 
foot.  When  the  water  had  disappeared,  which  required  a 
couple  of  weeks,  the  plots  were  cultivated  and  flooded  again. 
This  was  repeated  a  third  time.  Barley  was  then  planted, 
and  the  yield  plotted  and  compared  with  the  yield  that  had 
been  grown  and  plotted  previous  to  the  treatment.  This 
process  has  been  repeated  with  the  addition  of  more  gypsum 
to  three  of  the  plots,  and  sulphur  added  to  additional  plots. 
The  soil  sampling,  crop  yields  and  all  other  data  have  now 
been  obtained  for  three  years. 

Briefly,  we  have  very  greatly  improved  all  of  the  plots; 
those  to  which  only  water  was  added,  as  well  as  those  to 
which  gypsum  was  added.  The  balance,  however,  is  in  favor 
of  the  gypsum  when  only  yields  of  barley  are  considered. 
But  when  cost  is  considered,  the  whole  thing  has  not  been 
a  success.  Even  those  plots  upon  which  the  most  gypsum 
was  applied  are  not  yet  100  per  cent  perfect.  The  result 
indicates  that  we  do  not  know  how  to  treat  black  alkali  land 
commercially  in  order  to  reclaim  it. 

This  work  may  seem  beyond  the  realm  of  the  engineer, 
but  in  fact  it  is  an  engineering  problem  just  as  much  as 
the  building  of  a  bridge.  The  engineer  might  as  well  say: 
"I've  built  a  bridge,  what  do  I  care  whether  it  is  fit  to  travel 
over  or  not."  The  engineer  is  vitally  concerned  as  to 
whether  a  piece  of  land  upon  which  he  has  placed  tile 
drains  will  grow  anything.  We  are  certain  of  this  one 
thing  regarding  alkali;  that  it  is  necessary,  as  the  first  step, 
to  lower  the  water  table  or  to  keep  it  beyond  capillary  reach 
of  the  surface. 

Pumping  appears  to  me  to  be  a  logical  and  entirely 
feasible  method  of  reducing  the  water  table  over  many 
areas  which  have  poor  drainage  as  a  result  of  irrigation. 
The  essential  points  are  to  find  a  well  or  series  of  wells  cap- 
able of  delivering  a  good  supply,  put  on  pumps  of  sufficient 
size  to  take  it  out,  and  to  find  a  continuous  use  for  the 
water.  The  advantages  are:  (1)  Possibility  of  lowering 
the  water  table  below  any  depth  feasible  by  a  gravity  sys- 
tem, thus  assuring  the  success  of  alkali  prevention;  (2)  it 
makes  more  available  the  water  developed  than  would  be 
possible  by  a  gravity  system  where  it  would  be  necessary 
in  most  cases  to  pump  it  on  to  higher  lands;  (3)  the  first 
^ost  is  considerably  less  than  gravity  drainage;  (4)  it  is 
applicable  where  gravity  outlets  are  ^unavailable.  The  dis- 
advantages are:  (1)  The  dependence  of  pumps  on  human 
beings  for  their  continued  operation;  (2)  the  operating 
costs. 

In  closing,  let  me  repeat  that  the  only  true  remedy  for 
alkali  and  waterlogging  conditions  is  to  prevent  its  occur- 
ring. This  brings  us  again  to  the  pumping  idea.  Every 
sound  irrigation  development  in  the  future  will  be  based  on 
obtaining  at  least  a  portion  of  its  water  from  underground 
sources.  New  developments  that  have  no  present  prospect 
of  gravity  water  can  succeed  if  the  older  waterlogged  areas 
will  permit  pumping.  And  the  older  waterlogged  areas  are 
doomed  to  failure  unless  they  do  pump  from  their  ever-in- 
creasing underground  supply.  Thus  irrigation  and  drain- 
age will  work  hand  in  hand. 
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Lining  a  Power  Diich  While  in  Service 

Precast  Semi-Circular  Frames  Made  of  Gunite  Dropped  Into  Flowing  Stream  and  Joined  When  Sections 
Are  Laid  Dry — Concrete  Materials  Floated  to  Place  in  Welded  Steel  Tubs 


IN  THE  development  of  the  El  Dorado  hydro-electric 
project  of  the  Western  States  Gas  and  Electric  Co., 
in  the  Sierra  mountains  near  Placerville,  Calif.,  an 
old  unlined  power  ditch  is  being  lined  with  concrete 
by  a  novel  application  of  precast  sections  built  up  by 
the  cement  gun  and  sunk  into  place  in  the  flowing  ditch. 

This  old  ditch,  in  the  American  River  canyon,  dates 
back  to  gold  rush  days  and  now  is  subject  to  claims  of 
the  city  of  Placerville  for  its  water  supply.  The  water 
rights  were  purchased  by  the  power  company,  still  sub- 
ject to  the  city's  claim,  and  the  ditch  made  a  part  of 
the  new  power  plant  which  will  develop  26,000  hp.  from 
a  series  of  reservoirs.  Incident  to  the  improvement  it 
was  necessary  to  enlarge  the  capacity  of  the  ditch,  at 
the  same  time  not  shutting  off  its  flow  for  any  length 
of  time.  The  method  here  described  was  adopted  as 
an  alternative  to  bypassing,  which  it  was  felt  would  be 
unduly  expensive. 

Determination  was  made  to  take  advantage  of  the 
high  strength  of  gunite  and  the  ease  of  placing  and  of 


FIO.  1— FOFJMS   RKADY  FOR  OUNITK 
TlitHi-   riumeH  arc-  Bel   up  alonKHidi-   the  ditcli  and   lire  thtii 
coven-d  on  t-ach  Bide  with  Kunlte  and  then  lifted  Inlu  plare 
as  shown   in  Fig.  'i. 

handling  within  a  few  hour.s  after  it  is  .shot.     Heavy 

teel  form.s  fully  braced  acro.ss  the  top,  a.s  will  be  seen 

1  Fig.  1,  were  built  and  fitted  along  the  edges  with  a 

!"ttcd   shoulder,   so    arranged   with   thumb   screws   at 

1  ach  slot  that  each  strand   of  the  2x2  in.   reinforcing 

mesh   will   be   firmly  held    in   place   against   the   form. 

The.se  are  .stood  vertically  on  the  berme  of  the  ditch 

aa  shown  in  Fig.  1  and  the  gunite  shot  on  to  a  thicknes.s 

of  two  inches.     Different  method.s,  such  as  covering  the 

forms  with  paper,  or  greasing,  were  tried  to  obtain  a 

Coating   for  Ihe   steel   form  that  would   in.sure  prompt 

relea.se  of  the  gunite  slab,  but  it  was  finally  decided  to 

adopt  a  heavy  coat  of  shellac  after  the  forms  are  cleaned 

and  prior  to  placing  the  reinforcing  me.sh.      — 

Fig.  1  .shows  a  number  of  forms  in  place  for  guniting. 
Fig.  2  shows  a  form  being  lowered  into  the  ditch.    This 


is  done  by  a  traveling  derrick  which  moves  on  rollers 
along  the  outer  berme.  To  insure  against  overturning, 
this  derrick  is  designed  with  an  outrigger  which  spans 
the  ditch,  and  is  weighted  down  on  the  opposite  berme. 
In  placing  the  form  is  held  firmly  in  its  definite  position 


FIG.  2— LOWERING  A  GUNITU  .SIOCTION  INTO    I'l.Aii; 

of  line  and  grade  by  the  derrick  slings  while  backfill  is 
being  placed  behind  the  slab.  After  the  backfill  is 
completed  the  wires  are  released  at  the  thumb  screws 
and  the  form  is  easily  lifted  out  of  the  completed  slab. 

In  addition  to  the  derrick  described  above,  which  has 
its  boom  pointing  downstream,  there  is,  in  advance  of 
this  traveler,  and  two  or  three  hundred  feet  further 
downstream,  a  similar  traveler  with  the  derrick  boom 
pointing  upstream.  The  function  of  this  traveler  is  to 
handle  the  forms  which  are  floated  downstream  from 
the  setting  derrick  on  a  small  barge  as  shown  in  Fig.  4 
and  also  to  handle  the  sand  and  cement  for  the  cement- 
gun  equipment  immediately  adjacent.  The  forms  after 
being  lifted  from  the  scow  are  stood  on  end,  cleaned 
and  shellaced  and  are  again  ready  for  the  reinforcing 
mesh  and  gunite  covering,  thus  insuring  a  continuity 
of  operation  with  the  same  set  of  forms. 

Each  section  is  spaced  by  a  spacer  block  at  a  fixed 
distance  from  the  previously  placed  section,  and  after 
several  hundred  feet  of  lining  have  been  completed,  the 
water  is  shut  off  for  a  short  time  and  the  spaces  filled 
with   gunite  shot  directly   in   place.     Inasmuch   as   (he 
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FIG.  4— CARRYING  A  STEEL  FORM  BACK  TO  BE  GUNITED 

wire  mesh  extends  beyond  the  end  of  each  section,  to 
provide  a  reinforcement  connection  for  possible  future 
enlargement  of  the  section,  ample  reinforcement  is  pro- 
vided for  these  joints. 

On  account  of  the  roughness  of  the  country,  trans- 
portation by  road  is  impossible  so  the  water  in  the 
ditch  itself,  is  made  use  of  to  carry  the  material.  At 
the  upstream  end  of  the  ditch  a  granite  quarry  of  supe- 
rior quality  has  been  opened  and  a  crushing  plant  in- 
stalled for  making  sand.  This  sand  is  then  loaded  into 
steel  tubs  (Fig.  5)  which  are  floated  to  the  point  of 
working.  The  specifications  required  that  the  tubs 
should  be  built  of  s-in.  black  annealed  steel  sheet,  6A  ft. 
in  diameter,  with  sides  3  ft.  high,  sloping  inward  to 
a  dished  bottom  10  in.  deep;  that  the  tubs  float  8  in. 
out  of  water  when  carrying  a  3,000-lb.  load,  and  that 
they  be  leak-proof  and  free  from  projections  on  the 
outside.     Two  hundred  such  tubs  were  ordered. 

After  the  materials  are  dumped  into  the  bins  the  tubs 
are  placed  in  the  stream,  and  floated  to  a  fixed  derrick 


vf         '      JSES 


located  at  one  of  the  two  or  three  places  where  the 
ditch  is  crossed  by  the  main  highway.  They  are  lifted 
out  by  this  derrick,  nested  and  carried  on  auto  trucks 
back  to  the  quarry.  Cement  which  is  brought  by  train 
to  a  station  near  the  lower  end  of  the  ditch  is  handled 
by  trucks  to  a  convenient  road  crossing,  and  handled  in 
the  tubs  in  a  similar  manner. 

Four  cement-gun  equipments  with  accompanying 
derricks  have  been  provided.  Each  equipment  consists 
of  one  cement-gun  with  a  13x8  in.  horizontal  type  double 
acting  portable  compressor.  One  of  these  compressors 
is  driven  by  a  gasoline  motor,  but  the  other  three,  as 


FIG.   6 — COMPLETED  DITCH   WITH   CONCRETE   IJNING 

well  as  the  derrick  hoists,  are  driven  by  electricity  sup- 
plied from  a  small  unit  at  the  dam  site. 

H.  M.  Byllesby  &  Co.  are  the  engineers  on  the  work, 
which  is  in  direct  charge  of  H.  H.  Fisher  as  general 
superintendent  and  W.  B.  Rittenhouse  as  chief  field 
and  designing  engineer. 


FIG.    5 — TUB   CARRIES  M.\TERI.\L   TO  CEMEXT  GUN 


Effect  of  Gatun  Lake  on  Local  Rainfall 

It  has  been  suggested  that  the  creation  of  an  inland 
body  of  water  as  large  as  Gatun  Lake  (165  square  miles) 
might  possibly  result  in  a  slight  increase  in  precipita- 
tion, especially  during  the  dry  season,  at  stations  on  the 
leeward  side  of  the  lake.  A  study  in  1918  of  the  records 
rhen  available,  to  determine  whether  there  had  been  such 
a  result,  was  inconclusive.  It  appeared  then  that  the 
creation  of  Gatun  Lake  had  had  no  appreciable  eff'ect  on 
Isthmian  rainfall,  or  that  the  effect  had  been  so  slight 
mat  records  extending  over  a  much  longer  period  would 
be  required  to  disclose  even  slight  local  increases  of  pre- 
cipitation, resulting  from  the  increase  in  atmospheric 
humidity  due  to  evaporation  from  the  lake  surface.  A 
further  study  of  the  records  available  to  the  close  of  the 
year  1921  also  fails  to  disclose  an  increase  in  rainfall. 
In  fact,  the  average  annual  .precipitation  at  seven  sta- 
tions from  Gamboa  to  Balboa  during  the  years  from 
1913  to  1921  was  less  in  every  instance  than  the  annual 
average  at  the  same  stations  during  the  years  of  record 
prior  to  1913.  Even  when  the  excessive  rainfall  of  1909 
and  1910  is  omitted  from  the  calculation  the  result  is  the 
same  e.xcept  at  one  station.  Howevei',  it  is  generally 
conceded  that  rainfall  increases  or  decreases  over  long 
periods  in  indefinite  cycles,  and  it  is  possible  that  the 
slight  eff'ect  of  the  lake  on  precipitation  was  obscured 
by  factors  operating  to  make  1919  and  1920  years  of 
minimum  rainfall. — Panama  Canal  Record. 
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Stream-Flow  Measurements  Under 
Tidal  Influence 

Methods  Applied  on  Sacramento  River  Provide 

for  Reversal  of  Current  and  Seasonal 

Variations  in  Ocean  Level 

By  E.  a.  Bailey 

Flood  Control  Engineer 
Department  of  Engineering,   State  of  California 

DURING  the  low  water  season  of  1920  it  was  desired 
to  determine  the  total  flow  of  fresh  water  into 
the  Delta  of  the  Sacramento  and  San  Joaquin  Rivers 
upon  which  salt  water  from  San  Francisco  Bay  was 
encroaching.  This  necessitated  measuring  the  dis- 
charge and  establishing  rating  curves  for  these  streams 
within  the  tidal  influence  in  order  to  eliminate  the 
irrigation  diversions  and  tributaries  of  the  valleys 
above.  The  Sacramento  River  was  measured  at  Sacra- 
mento City,  60  miles  above  the  mouth  of  the  river, 
where  the  mean  daily  elevation  of  the  water  surface 
averaged  only  about  a  foot  above  mean  sea  level  for  a 
month,  the  minimum  being  0.63  on  July  22,  with  an 
extreme  low  tide  that  day  reaching  0.5  below  mean 
sea  level  and  a  minimum  mean  discharge  of  440  sec. -ft. 
There  was  a  tidal  range  of  from  2  to  3  ft.,  with  a 
reverse  current  actually  carrying  the  water  upstream 
past  the  gaging  station  from  five  to  nine  hours  each 
day.  To  complicate  the  matter  still  further  it  was  found 
that  the  mean  tide  level  of  the  ocean  varies  from  day 
to  day,  with  a  maximum  range  during  the  season  of 
about  three-fourths  of  a  foot. 

To  meet  these  varying  conditions,  a  system  was  devel- 
oped whereby  the  mean  discharge  was  determined  with 
the  use  of  special  equipment  during  a  complete  tidal- 
cycle  period  about  once  every  ten  days  or  two  weeks 
during  the  season,  from  which  a  rating  curve  was  estab- 
lished after  applying  a  correction  for  the  variation  of 
mean  tide  level,  from  which  the  mean  daily  discharge 
was  determined  by  application  of  this  curve  to  the 
corrected  mean  daily  gage  heights.  The  results  obtained 
are  believed  to  be  within  the  usual  limits  of  accuracy. 

Tidal  Cycle  Measurements — The  period  of  time  be- 
tween two  successive,  corresponding  tides,  called  a 
"tidal  cycle,"  is  approximately  24  hr.  50  min.  The 
effect  of  the  tide  was  to  produce  a  heavy  run  out  during 
ebb  tide  and  a  slackening  of  the  flow,  and  even  an 
up.stream  current,  during  flood  tide.  It  was  necessary, 
therefore,  to  obtain  practically  continuous  discharge 
mea.surements  over  the  entire  tidal-cycle  period. 

At  the  first  of  the  season  the  velocity  of  the  water 
at  a  fixed  point  in  the  stream,  having  as  near  as 
possible  the  mean  velocity  of  the  entire  section,  as 
determined  by  a  complete  metering  of  the  section,  was 
recorded  by  anchoring  a  mast  in  the  stream  with  a 
projecting  arm  from  which  was  suspended  a  cable  pass- 
ing through  a  pulley  attached  to  a  current  meter.  (Sec 
Fig.  1.)  The  other  end  of  the  cable  was  fastened  to 
a  float  which  was  free  to  rise  and  fall  with  the  tide, 
the  mast  acting  as  a  guide  to  hold  the  float  in  a  fixed 
position.  By  this  means  the  current  meter,  being  set 
at  O.G  depth  of  the  stream  at  mean  tide,  was  auto- 
matically kept  very  close  to  that  depth  at  all  times,  as 
the  tide  ro.se  and  fell.  The  revolutions  of  the  current  • 
meter  were  recorded  on  a  chronograph  stationed  on  the 
bank  of  the  stream,  and  connected  with  the  meter  by 
an   electric    cable. 


In  this  way  a  continuous  measurement  of  the  velocity 
near  the  mean  point  was  obtained  for  the  entire  tidal 
cycle  period.  In  addition  to  this,  several  discharge 
measurements  with  observations  taken  at  intervals  of 
10  or  20  ft.  across  the  stream  were  made  from  which 
the  mean  velocity  of  the  stream  was  determined,  and 
a  curve  plotted  through  these  mean  velocity  points  and 
parallel  with,  or  similar  to,  the  continuously  measured 
velocity  curve,  where  it  did  not  coincide  with  the  mean 
velocity  points. 

A  continuous  discharge  curve  was  then  constructed 
from  the  mean  velocity  curve  and  the  areas  of  cross- 
section  at  short  intervals  of  time,  and  the  mean  of 
this  discharge  curve  obtained  by  a  planimeter  for  a 
tidal-cycle  period.  (Fig.  2.)  The  period  was  so  chosen 
that  the  elevation  of  the  water  surface  was  as  nearly 
as  possible  the  same  at  the  beginning  and  end  of  the 
period,  so  as  to  eliminate  any  effect  of  difference  in 
storage  in  the  channel  above  the  gaging  station. 

As  the  season  advanced  and  the  direction  of  the  flow 
began  to  reverse  (the  maximum  upstream  flow  at 
Sacramento  amounting  to  9  hr.  20  min.  during  a  tidal- 


FIG.    1— A.NCHUKED   CURRENT   METER   WITH   FLO.\T  AN'D 
PULLEY  TO  KEEP  METER  AT  0.6  DEPTH 

cycle  period),  too  much  variation  in  the  location  of  the 
point  of  mean  velocity  of  the  stream  was  found  so  that 
the  method  of  recording  the  velocity  at  one  point  con- 
tinuously was  abandoned  and  the  following  method  pur- 
sued: One  or  two  careful  measurements  of  discharge 
were  made  with  velocity  measurements  taken  at  close 
intei-vals,  and  at  the  time  of  the  tide  when  the  velocity 
was  changing  the  lea.st.  From  these  measurements  a 
curve  was  plotted  showing  the  velocity  across  the 
stream,  and  certain  points  in  the  cross-section  of  the 
stream  were  then  chosen  for  the  regular  velocity 
observations,  as  few  in  number  as  possible  and  yet  giv- 
ing a  true  mean  velocity  for  each  section.  Velocity 
measurements  were  then  taken  at  these  cho.sen  points  in 
each  section  once  each  hour  during  the  tidal-cycle 
period,  the  object  being  to  obtain  these  measurements 
across  the  entire  section  as  quickly  as  possible  before 
the  velocity  should  change  materially. 

Careful  soundings  were  taken  at  close  intervals  across 
the  stream  at  high  and  low  tides,  the  object  being 
to  obtain  these  soundings  during  a  time  when  there 
was  little  or  no  change  in  the  elevation  of  the  water 
surface.  The  various  soundings  were  plotted  and  their 
mean  used,  together  with  the  mean  elevation  of  the 
water  surface  during  the  periods  of  velocity  measure- 
ments, in  determining  the  areas  for  computing  the  dis- 
charge  for  such  hourly  measurements.     A   temporary 
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gage  set  at  the  gaging  station  was  read  as  often  as 
necessary  to  show  a  complete  curve  of  the  tidal  varia- 
tion. A  discharge  curve  was  then  drawn  through  these 
hourly  discharge  measurements  and  the  mean  discharge 
determined  as  before.  Velocity  measurements  were 
omitted  near  the  time  of  reversal,  which  was  determined 
as   nearly  as  possible  by   observation  of   a  long  float, 
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FIG.  3 — RATING  CURVE  (IP  S.\CRAMEXTO  RIVER 
Based  on  measurements  at  Sacramento  in  1920 


reaching  nearly  to  the  bed  of  the  stream,  and  held  by  a 
long  cord,  from  drifting  too  far  from  the  observation 
boat. 

Variation  in  Mean  Tide  Level — During  the  season  of 
1920  the  elevation  of  mean  tide  varied  from  0.38  ft. 
above  to  0.35  ft.  below  mean  sea  level.  During  the  ex- 
treme low  water  period,  when  the  elevation  of  the  water 
surface  at  the  gaging  stations  was  but  little  above 
mean  sea  level,  this  variation  in  the  level  of  the  ocean 
was  transmitted  with  the  tidal  waves  up  the  streams 
and  affected  the  gage  readings  at  these  stations. 

In  order  to  construct  a  rating  curve  from  the  dis- 
charge measurements  for  such  stations  it  was  necessary 
to  determine  this  variation  in  mean  tide  level  of  the 
ocean  and  apply  a  corresponding  correction  to  the 
observed  gage  heights.  The  mean  tide  variation  was 
obtained  from  the  records  of  the  tide  gage  at  Fort 
Point  near  the  entrance  of  San  Francisco  Bay,  which 
is  maintained  by  the  United  States  Coast  and  Geodetic 
Survey.  This  gage  is  well  constructed,  well  housed, 
and  is  visited  at  least  every  two  days  by  the  attendant. 
It  is  the  only  gage  either  on  the  bay  or  in  the  valley, 
which  was  to  be  found,  from  which  a  continuous  and 
correct  record  could  be  obtained. 

Rating  Curves — The  discharge  measurements  were 
plotted  with  both  the  observed  gage  heights  and  the 
adjusted  gage  heights;  the  adjusted  heights  being  ob- 
tained by  applying  the  variation  in  mean  tide  level 
of  the  ocean  so  as  to  reduce  the  gage  heights  to  what 
they  would  have  been  had  there  been  no  variation  from 
mean  sea  level.  The  result  (Fig.  3)  showed  very 
strikingly  the  effect  of  this  variation  upon  the  gage 
heights  below  certain  stages. 
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On  the  Sacramento  River  rating  curve,  the  applica- 
tion of  the  mean  tide  correction  brought  all  except  one 
of  the  plotted  discharge  measurements  closer  to  a  mean 
curve,  for  mean  discharges  of  less  than  3,050  sec. -ft., 
while  for  discharges  over  4,950  sec. -ft.  the  application 
of  this  correction  moved  all  points  except  one  farther 
from  the  mean  curve.  It  happens  that  no  discharge 
measurements  were  taken  between  these  limits.  In 
applying  the  rating  curve  to  the  daily  mean  gage 
heights  to  obtain  the  daily  mean  discharge,  the  mean 
tide  correction  was  tapered  off,  from  the  use  of  the 
full  correction  up  to  4,000  sec. -ft.  discharge  to  zero 
correction  for  5,000  sec. -ft.  On  the  San  Joaquin 
River  rating  curve  the  mean  tide  variation  was  shown 
to  be  effective  up  to  a  discharge  of  1,000  sec.-ft.  and 
was  tapered  to  zero  correction  at  a  discharge  of  1,500 
sec.-ft.  The  difference  in  the  limiting  discharge  in 
the  two  streams  is  due  to  the  difference  in  the  average 
cross-section  of  the  two  channels  below  the  gaging 
stations,  that  of  the  Sacramento  being  about  6,000  sq.ft. 
and  the  San  Joaquin  about  2,000  sq.ft.  These  rating 
curves  could  only  be  used  for  the  low  stages  after  ob- 


FIG.  4 — PORTABLE  i:i„'ril'.\IEXT  I'l  >i:  CiAGING 
Special  skiff  and  gaglnp  party  moved  from  station  to  sta- 
tion Ijy  Ford  car  and  trailer. 

taining  the  mean  tidal  variation  correction  from  the 
Fort  Point  Gage. 

Eqiiipment  and  Staff — A  16-ft.  double  transom  skiff, 
especially  constructed  for  the  purpose,  was  carried  on 
a  trailer  behind  a  Ford,  from  one  gaging  station  to 
another  for  use  in  taking  the  measurements.  The  skiff 
Wa.s  held  in  position  by  a  ]-in.  wire  cable  stretched 
acro.ss  the  stream.  The  work  was  done  by  a  four-man 
party — 8-hr.  shifts  of  two  men  each.  A  fifth  man  as 
chief  of  party,  to  see  that  gage  heights  are  obtained 
with  sufficient  accuracy. 

A  Stevens  water-stage  register,  type  E,  with  an 
elevation  scale  of  1  in.  equals  0.2  ft.,  was  used  for 
recording  the  water  level.  The  greatest  emphasis  had 
I  to  be  placed  upon  the  instructions  to  the  field  party  to 
obtain  sufficiently  accurate  observations  of  the  gage 
heights,  and  to  accurately  connect  their  observations  at 
the  Gaging  Station  with  readings  on  the  U.  S.  Weather 
Bureau  gage,  to  which  the  rating  curve  was  referred. 
The  gage  height  observations  should  be  accurate  within 
0  01  ft.  This  accuracy  may  be  obtained,  even  in  choppy 
Weather,  by  the  use  of  a  glass  tube,  corked  at  both  ends, 
with  a  small  hole  through  each  cork,  and  a  wooden  ball 
colored  with  red  ink  floating  on  the  water  surface  with- 
in the  glass  tube,  the  tube  Ix-ing  held  in  position  upon 
the  scale  of  a  staff  gage  by  screw-eyes. 


Fixed  Value  and  Variable  Return 
as  a  Rate  Base 

Annual  Revision  of  Fair  Rate  of  Return  Simpler 

and  Less  Wasteful  than  Periodical 

Revaluation  of  Properties 

By  Leo  Hudson 

of  Hudson  &  Myron,  Engineers,  Pittsburgh,   Pa. 

JUST  at  this  time  of  greatly  fluctuating  prices,  nat- 
urallj'  the  basis  upon  which  inventories  are  priced 
for  the  purpose  of  evaluating  public  utility  properties 
is  of  great  interest.  Generally  speaking,  there  are  three 
bases  used,  and  in  some  cases  a  combination  of  the 
three.  These  are:  (1)  the  actual  known  prudent  in- 
vestment, or,  in  case  of  this  investment  not  being 
actually  knovim,  the  repi'oduction  cost  as  of  the  dates 
of  actual  construction;  (2)  the  reproduction  cost  as 
of  the  time  at  which  the  evaluation  is  being  made;  (3) 
the  reproduction  cost  in  terms  of  some  average  of  prices. 
There  are  advocates  of  the  original  prudent  invest- 
ment, as  indicated  by  Edward  Flad's  paper  in  Engineer- 
ing News-Record,  of  Nov.  2,  1922,  p.  736.  These  advo- 
cates can  produce,  and  do  produce,  copious  court  deci- 
sions to  substantiate  their  position.  The  advocates  of 
the  reproduction  cost  at  the  time  of  the  appraisal  also 
produce  copious  and  authoritative  court  decisions,  the 
leading  decision  perhaps  being  that  of  Justice  Clark 
in  the  case  of  City  of  Houston  vs.  Southwestern  Bell 
Telephone  Co.  as  decided  May  29,  1922,  and  as  reported 
in  the  Supreme  Court  Recorder,  Advance  Sheets,  issued 
under  date  of  July  2,  1922.  The  advocates  supporting 
the  reproduction  cost  in  terms  of  a  fair  average  of  prices 
offer,  in  support,  a  stability  of  procedure  not  experienced 
in  taking  either  the  actual  cost  nor  the  reproduction 
cost  as  of  any  certain  date,  but  an  average  set  of  figures 
which  will,  if  extended  into  the  future,  most  probably 
represent  a  plateau  of  prices  over  the  time  for  which 
the  rates  are  being  made.  These  advocates  al.'-o  offer 
copious  court  decisions:  the  procedure  under  the  Gal- 
veston Electric  Co.  vs.  City  of  Galveston,  et  al.,  as 
decided  by  Justice  Brandies,  April  10,  1922,  and  as  re- 
ported in  the  Supreme  Court  Recorder,  Advance  Sheets, 
issued  May  15,  1922.  Also,  these  advocates  offer  the 
exact  specification  of  the  act  in  Pennsylvania  and  per- 
haps in  other  states.  Then,  there  are  advocates  who 
would  combine  these  different  elements  according  to 
the  conditions  surrounding  each  specific  case,  for  the 
purpose  of  arriving  at  a  figure  to  represent  "fair 
value"  for  rate-making  purposes. 

Variable  Vah/atioiis  and  Fixed  Rate — All  of  these  ad- 
vocates seem  to  hold  to  bases  which  will  produce  vari- 
able valuations  and  the  most  of  them  consider  the  valua- 
tions in  terms  of  a  fixed  rate  of  return.  Mr.  Flad,  how- 
ever, does  offer  to  give  consideration  to  the  variation 
of  the  rate  of  return  in  so  far  as  it  may  be  influenced 
by  variation  in  the  interest  rate. 

It  seems  to  the  writer  that  there  is  some  danger  of 
inconsistency  in  the  method  selected  from  time  to  time, 
in  that  the  advocate  of  the  high-priced  periods  will 
"find  the  shoe  on  the  other  foot"  in  ca.se  of  a  sharp 
future  drop  in  prices,  and  the  advocate  of  the  high- 
priced  peak  of  1920  perhaps  would  not  have  used  the 
same  argument  in  the  year  1914.  In  like  manner,  an 
investor  actually  putting  his  money  into  the  property 
(luring  th<!  time  of  high  prices  would  perhaps  have  his 
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investment  embarrassed  at  the  time  of  low  prices  in 
case  a  reproduction  cost  method  of  procedure  were 
followed. 

Fixed  Valuation  and  Variable  Rate — The  author  feels 
that  the  assuming  of  these  different  processes  has  taken 
place  not  as  a  result  of  the  dictates  of  the  fundamental 
common  law,  nor  of  the  exact  language  of  the  statutory- 
law.  The  varying  court  decisions  indicate  clearly  that 
we  stand,  even  today,  on  a  foundation  of  shifting  sand, 
in  so  far  as  evaluation  is  concerned.  It  is  for  this 
reason,  with  others,  that  it  appears  that  many  of  the 
difficulties  encountered  in  the  evaluation  of  public  utili- 
ties properties  and  the  fixing  and  changing  of  rates 
could  be  simplified  greatly  and  at  the  same  time  in 
terms  of  greater  justice  to  both  the  investor  and  the 
public,  if  more  attention  would  be  placed  upon  fixing  the 
"fair  valuation"  of  the  property  as  a  constant  and 
upon  taking  up  the  variation  in  the  rate  of  return. 
When  we  speak  of  valuation  as  a  constant,  we,  of  course, 
mean  that  this  should  change  naturally  as  the  changes 
actually  take  place,  in  that  retirements,  depletions  and 
depreciation  should  be  written  off  and  additions  to  capi- 
tal written  on,  as  these  things  actually  take  place.  These 
deductions  and  additions,  however,  to  be  made  in  terms 
of  a  fixed  original  cost,  which  fixed  cost  would  not  be 
subject  to  change  at  the  end  of  each  period  stipulated 
by  the  Act  creating  the  Public  Service  Commission  of 
each  state.  In  order  to  arrive  at  this  fixed  base,  the 
author  believes  that,  unquestionably,  the  most  logical 
basis  is  that  of  the  actual  prudent  investment. 

The  varying  purchasing  power  of  a  dollar  can  be 
quite  accurately  secured  in  terms  of  general  commodi- 
ties, and  the  federal  government  is  at  this  time  issuing 
from  time  to  time  a  general  commodity  index  figure 
which  shows  what  the  varying  purchasing  power  of  a 
dollar  is. 

Not  Incojisistent  With  Court  Decisions — The  author 
believes  that  this  solution  is  not  inconsistent  with  the 
court  decisions  clearly  in  favor  of  the  actual  investment 
as  the  basis  of  valuation.  We  also  feel  that  this  sug- 
gestion is  not  inconsistent  with  the  court  decisions 
which  say  that  the  cost  as  of  the  time  of  the  valuation 
is  the  proper  basis,  and  we  believe  that  the  argument 
in  favor  of  average  prices  can  be  automatically  worked 
out  through  consideration  of  the  variable  rate  of  re- 
turn. A  determination  could  readily  be  made  on  the 
books  of  the  company  at  the  end  of  each  year  under 
this  specification  and  the  rates  for  the  preceding  year 
could  be  readily  adjusted  by  the  giving  of  a  rebate, 
or  the  placing  of  a  surcharge  which  would  accomplish 
the  purpose.  The  entire  fighting  ground  of  such  a 
proposition  would  be  in  the  determination  of  what  was 
the  purchasing  value  of  a  dollar  as  of  that  date,  or 
what  it  had  been  over  the  year  just  passed.  The  difii- 
culties  here  do  not  seem  to  the  author  to  be  anywhere 
comparable  to  the  difficulties  experienced  by  the  re- 
valuation of  a  property.  We  believe  also  that  there  is 
nothing  in  this  proposition  inconsistent  with  the  statu- 
tory laws  of  the  several  states  creating  the  Public  Serv- 
ice Commissions,  and  that  this  method  can  be  readily 
interpreted  to  be  within  the  authority  of  the  several 
commissions. 

Method  Just  to  All  Parties — The  present  tendency  to 
make  valuation  a  variable  and  the  rate  of  return  a  con- 
stant can  be  strongly  supported  through  the  argument 
that  the  valuation  of  anything   does,  as   a   matter   of 


fact,  change  from  time  to  time  and  that  the  fixed  rate 
of  return  is  more  favorable  to  the  parties  holding  the 
securities  of  the  coi-poration.  We  believe  that  the  val- 
uation of  a  thing  does  change  from  time  to  time,  and 
it  is  to  produce  the  ever-changing  value  of  the  dollars 
invested  in  a  thing  that  we  are  trying  to  solve  in 
terms  of  a  variable  rate  of  return  and  not  in  terms  of 
the  variable  number  of  money  units.  As  to  the  security 
holders,  the  bondholders  receive  a  constant  rate  of  re- 
turn on  their  securities  and  it  is  the  stockholder  who 
benefits  or  who  suffers  by  the  fluctuation  in  the  basis 
of  valuation.  This  method  might  possibly  produce  a 
return  on  certain  portions  of  the  investment  below  the 
rate  of  interest  which  the  bonds  call  for  for  certain 
years,  but,  on  the  other  hand,  it  would  create  a  higher 
rate  of  return  during  other  years,  and  this  method 
would  call  upon  the  stockholder  to  make  the  bonds  abso- 
lutely secure,  as  he  does  under  the  present  methods. 

We  believe  that  the  application  of  this  method  would 
be  beneficial  not  only  to  the  investors,  but  also  to  the 
public,  in  that  it  would  discontinue  to  a  great  extent 
at  least  the  constant  state  of  warfare  which  now  exists 
between  the  public  and  their  utilities.  Valuations  which 
were  established  two  years  ago  will  have  to  be  reviewed 
again  within  a  year  or  so,  this  time,  perhaps,  on  the 
application  of  the  public,  due  to  the  drop  in  the  cost  of 
commodities.  This  is  because  the  valuation  two  years 
ago  was  fixed  in  terms  of  the  same  rate  of  return  as 
the  valuation  of  the  next  year  will  be  fixed. 

The  present  methods  are  expensive  to  the  corpora- 
tion, are  expensive  to  the  public,  and  are  expensive  to 
the  state,  all  of  which  means  that  it  is  three-fold  ex- 
pensive to  the  people,  because  it  is  the  people  who  will 
pay  the  entire  bill  in  the  end.  It  burdens  up  work  to 
be  done  by  Public  Service  Commissions,  which  takes 
their  valuable  time  from  work  of  a  more  valuable  na- 
ture. The  present  method  is  actually  producing  a  cost 
of  government  which  will  ultimately  result  in  the 
government  supporting  the  people  instead  of  the  people 
supporting  the  government.  The  solution  of  one  case 
under  the  present  condition  will  necessarily  call  for  a 
reconsideration  and  another  solution  within  a  short 
period  to  foll.ow.  the  corporations  taking  the  initiative 
in  the  years  of  high  prices,  and  the  people  taking  the 
initiative  in  the  years  of  low  prices.  Ultimately,  the 
bridge  will  become  so  heavy  that  it  will  fall  of  its  own 
weight. 

Cost  of  Submerged  Outlet  Sewers 

The  accompanying  table  of  the  cost  of  submerged 
outlet  sewers  is  taken  from  a  brief  report  of  the  Com- 
mittee of  the  Boston  Society  of  Civil  Engineers  on 
Methods  of  Design  and  Construction  and  Results  of 
Operation  of  Submerged  Pipe  Lines  for  Outfall  Sewers, 
printed  in  the  Journal  of  the  society  for  January.  The 
report  states  that  "under  extreme  circumstances,  the 
costs  were  in  a  few  instances  100  per  cent  in  excess  of 
and  50  per  cent  less  than  those"  given  in  the  table; 
also  that  the  cost  figures  were  for  average  pre-war  con- 
ditions. The  committee  was  composed  of  Hiram  A. 
Miller,  chairman,  Edgar  S.  Dorr  and  George  A. 
Sampson. 

COST  OF  SUBMERGED  OUTFALL  SEWERS 

Price  per  Foot 

Including  Outlet 

.      20  00 

...      26.00 

32.50 

39  50 


Price  per  Foot  Size 

Including  Outlet  In. 

$5  00  48 

6  25  60 

7.50  72 

10  25  84 


14.75 
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Automobile  Control,  City  Planning 
and  Traffic  Regulation 

Limits  of  Car  Operation  in  Relation  to  Speed  and 

Road  Capacity  Demand  Better  Street 

Plans  and  Traffic  Rules 

By  Herbert  S.  Swan 

City  PlanniT.   New  York  City 
Copyright,  19i3,  hy  Herbert  S.  Sican 

HOW  fast  can  a  motor  vehicle  go  without  endangering 
the  safety  of  its  slower  neighbor?  How  long  a  time 
does  it  take  a  machine  traveling  at  different  rates  of 
speed  to  stop?  What  relationship  does  the  speed  of  a 
car  bear  to  its  stopping  distance  on  a  dry  road?  On 
a  wet  road?  When  going  downhill?  Going  uphill? 
How  much  ground  does  a  car  cover  in  a  second  if  it 
is  traveling  20  miles  an  hour?  Forty  miles  an  hour? 
Sixty  miles  an  hour?  How  fast  can  a  car  run  and 
yet  be  stopped  within  a  second?  What  effect  has  a 
load  upon  the  stopping  time  and  distance  of  a  car? 
These  appear  to  be  elementary  problems  in  the  opera- 
tion of  an  automobile.  They  confront  every  driver 
every  minute  of  the  day  and  yet  they  are  questions 
concerning  which  not  even  the  average  manufacturer 
of  automobiles  has  precise  and  accurate  data. 

Braking — The  time  required  to  stop  cars  going  at 
different  speeds  is  in  exact  proportion  to  the  speed  of 
the  car.  The  rate  of  deceleration  which  can  ordinarily 
he  attained  is  in  the  neighborhood  of  8  ft.  per  sec.  per 
~ec. ;  that  is,  the  velocity  can  be  reduced  8  ft.  per  sec. 
Mr  at  the  rate  of  5.4  miles  per  hour  each  second  until 
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FIO.  1— STOF'I'lNCi  TI.MK  AT  IiIFFKRICVT   KATK.S  OF  SPKICII 

the  car  .stops.  In  emergencieH  this  deceleration  may 
be  an  high  aH  10  ft.  per  sec.  per  .sec,  although  thi.s 
increased  deceleration  is  not  obtained  without  di.scom- 
fort  being  experienced  by  the  occupants  of  the  car."*. 

Rrlntive  Kffiricnc]/  of  Rrnkm  on  Dry  and  Wrt  Roadti 
— The  grip  of  the  wheels  upon  the  road  .surface  i.s 
quite  a.s  important  as  the  ability  of  the  brakes  to  lock 
the  wheels.  A  good  grip  on  the  road  a.s  well  a.s  .suffi- 
fient  brake  power  is  required  to  bring  a  car  to  a 
prompt  stop.  The  grip  depends  upon  the  nature  of 
the  road  .surfacr-  and  not  upon  the  br;iki's.     On  a   rlrv 


a.sphalt  or  concrete  pavement  the  coefficient  of  adhesion 
is  about  0.64.  When  the  pavement  is  wet  it  is  reduced 
to  about  0.38  and  when  greasy  to  as  low  as  0.06.  On  a 
wet    asphalt    or    concrete    pavement    it    would    require 
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about  twice  as  much  distance  to  stop  a  car  as  would 
ordinarily  be  the  case  if  it  were  dry  and  if  the  pave- 
ment were  greasy  about  ten  times  the  distance.  A 
severe  application  of  the  brakes  when  the  pavement  is 
greasy  would  result  in  a  skid.  Safety  is  assured  when 
the  pavement  is  in  this  condition  only  by  operating 
the  car  at  not  over  one-third  its  noi'mal  speed.  If  a 
greasy  roadway  is  sanded,  then,  of  course,  adhesion 
is  increased  and  a  greater  speed  than  this  is  permissible. 

Stopping  Time — The  fastest  speed  a  car  can  go  and 
yet  be  stopped  within  one  second  with  a  deceleration 
of  eight  feet  per  sec.  per  sec.  is  5.4  miles  per  hour. 
In  other  words,  if  a  car  is  traveling  faster  than  this, 
it  will  take  longer  than  one  second  to  stop  it.  Thus  a 
car  going  30  miles  an  hour  upon  the  application  of 
the  brakes  is  still  after  one  second  of  their  application 
traveling  at  the  rate  of  24.6  miles  per  hour.  Alter  two 
seconds'  application,  its  speed  is  retarded  to  19.2  miles 
per  hour;  after  three  seconds,  to  13.8  miles  per  hour; 
and  after  four  seconds  to  8.4  miles  per  hour.  The  car 
is  not  brought  to  a  dead  stop  until  the  brakes  have 
been  applied  5J  seconds.  A  car  with  an  initial  speed 
of  40  miles  is  still  running  seven  seconds  after  the 
application  of  its  brakes;  one  with  an  initial  speed  of 
50  miles,  nine  seconds;  and  one  with  60  miles,  eleven 
seconds.  A  car  with  an  original  speed  of  60  miles  an 
hour  is  still  forging  ahead  at  30  miles  an  hour  after  a 
car  running  30  miles  an  hour  has  been  brought  to  a 
complete  halt. 

Speed  and  Stopping  Pistance — The  time  within  which 
a  machine  can  be  stopped  varies  directly  as  its  speed; 
the  distance  within  which  it  can  be  stopped  as  the 
square  of  its  speed.  Twenty  miles  an  hour  is  a  plebeian 
speed,  yet  a  car  traveling  at  this'  rate  covers  29  ft. 
every  second.  A  car  running  40  miles  an  hour  covers 
58  ft.  every  second;  one  60  miles  an  hour.  88  ft.  It 
takes  almost  four  seconds  to  stop  a  car  traveling  20 
niiliu  .•111(1  clcvi'n  mToiids  oni-  Irjivflitiv  60  niil''S  .•in  hour. 
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Before  a  car  moving  20  miles  an  hour  can  be  stopped, 
it  has  covered  a  distance  of  54  ft.  If  the  speed  is  in- 
creased to  40  miles  an  hour,  the  distance  demanded 
for  stopping  is  increased  to  215  ft.  A  car  racing  along 
at  60  miles  an  hour  cannot  be  stopped  until  it  has  cov- 
ered 484  ft.  Every  time  the  speed  is  doubled,  the  dis- 
tance required  for  stopping  is  quadrupled. 

Fig.  1  shows  the  time  and  Fig.  2  the  di.stance  in  vi^hich 
a  car  going  at  different  speeds  can  be  stopped. 

Effect  of  Grades  on  Stopping  Distance — The  effect  of 
grades  on  stopping  distance  with  dry  pavements  is  to 
increase  that  distance  by  about  36  per  cent  when  going 
down  a  10  per  cent  grade  and  when  going  up  a  10  per 
cent  grade  to  shorten  the  stopping  distance  by  about 
21  per  cent.  On  5  per  cent  down  grades  the  distance 
required  to  stop  increases  15  per  cent  and  on  5  per  cent 
up  grades  diminishes  12  per  cent.  When  the  street  is 
wet  or  greasy  the  increased  distance  required  to  stop 
in  going  dovim  hill  is  very  much  more.  When  the  grade 
exceeds  5*  per  cent  on  an  asphalt,  concrete  or  wood 
block  pavement,  and   the  pavement   itself   is   wet   and 
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FIG.  3— AUTOMOBILE  SPEED  AND  ROADWAY  CAPACITY 

greasy,  a  situation  is  created  where  the  brakes  cannot 
hold  against  the  force  of  gravity.  The  importance  of  a 
satisfactory  coefficient  of  adhesion  in  the  case  of  wet 
and  greasy  pavements  on  steep  grades  is  therefore  ap- 
parent. The  grip  of  the  wheels  on  a  slippery  pave- 
ment may  be  considerably  augmented  by  sanding  the 
roadway. 

Effect  of  Load  Upon  Stopping  Distance — The  load  on 
a  vehicle  has  but  little  to  do  with  its  ability  to  stop. 
The  retarding  effect  of  the  brakes  increases  vnth  the 
load.     So  much  of  the  load  on  trucks  bears  on  the  rear 
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axle  (to  which  the  brakes  are  exclusively  applied  as 
a  rule)  that  they  can  usually  be  stopped  in  less  distance 
with  a  load  than  without  one.  This  is  true  whether 
the  pavement  is  dry,  wet  or  greasy.  If  a  machine  with 
a  load,  however,  gets  out  of  control  it  will,  owing  to 
the  greater  mass  in  motion,  do  much  more  damage  than 
a  machine  without  a  load. 

Speed  and  Roadway  Capacity — An  increase  in  speed 
by  no  means  increases  the  capacity  of  a  roadway.  Para- 
doxical as  it  may  seem,  the  direct  opposite  is  true,  for 
though  a  fast  car  may  travel  between  two  points  more 
quickly  than  a  slow  one,  it  does  so  when  the  roadway 
is  used  to  capacity  only  by  driving  other  cars  off  the 
highway. 

The  speed  that  will  pass  the  maximum  number  of 
cars  with  equal  safety  is  not  one  of  50  miles  an  hour, 
nor  one  of  40  miles  an  hour,  nor  even  one  of  30  or  20 
miles  an  hour.  It  is  the  prosaic  gait  of  10  miles  an 
houi".  A  uniform  speed  of  10  miles  an  hour  will  pass 
a  third  more  vehicles  than  one  of  25  miles;  and  half 
again  as  many  as  one  of  30  miles.  A  speed  of  60  miles 
will  pass  scarcely  more  than  a  third  as  many  vehicles 
as  one  of  10  miles.  Even  a  speed  of  5  miles  an  hour 
will  pass  more  vehicles  than  one  of  30  and  twice  as 
many  as  one  of  60.  Fig.  3  gives  the  roadway  capacity 
for  different  speeds. 

The  common  impression  is  that  the  faster  the  speed 
the  greater  is  the  number  of  vehicles  which  can  pass 
a  point  in  a  given  length  of  time.  This  is  true  for 
quite  low  speeds.  Each  increase  in  speed  up  to  a  cer- 
tain point  does  increase  the  capacity  of  a  roadway  but 
after  a  certain  speed  has  been  attained,  each  unit  of 
increased  speed  requires  such  an  increased  spacing  of 
machines  that  the  roadway  capacity  is  diminished. 

If  accidents  are  to  be  avoided,  machines  should  cer- 
tainly not  follow  each  other  any  closer  than  the  distance 
it  takes  to  stop.  So  great  a  headway  between  cars  is, 
however,  very  indifferently  observed  among  drivers  who 
commonly  act  upon  the  theory  that  they  can  stop,  even 
at  the  higher  speeds,  as  quickly  as  the  car  ahead.  This 
may  be  true  if  they  instantly  observe  when  the  foi-ward 
car  applies  its  brake  and  also  apply  their  own  brakes 
instantly,  provided  no  accident  or  sudden  obstruction 
bars  the  progress  of  the  car  ahead.  Motorists,  however, 
should  always  be  able  to  stop  in  season  to  avoid  any 
obstruction  or  danger  that  may  suddenly  confront  them 
in  place  of  the  car  ahead. 

Not  until  thoroughfares  are  planned  and  traffic  regu- 
lated with  reference  to  the  fundamental  characteristics 
of  the  motor  vehicle  will  our  streets  become  efficient  and 
safe  for  both  pedestrians  and  vehicles.  We  must  also 
consider  thoroughfare  design  and  control  of  traffic  in 
its  relations  to  the  variety,  number  and  speed  of  vehicles 
which  the  street  is  to  carry.     To  utilize  a  street  to 
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capacity  we  must,  of  course,  know  what  its  capacity  is. 
Before  building  new  streets  we  must  be  sure  that  the 
existing  ones  cannot,  through  improvement  in  the  regu- 
lations affecting  traffic,  be  made  to  serve  the  ultimate 
volume  of  traffic  for  which  provision  must  be  made. 

The  frequency  of  major  streets,  their  width  and  grade, 
the  sharpness  of  street  angles  and  curves,  the  radii  for 
rounding  corners,  should  be  determined  with  reference 
to  the  physical  characteristics  of  the  automobile,  to  the 
anticipated  volume  of  traffic  and  to  the  particular  re- 
quirements of  the  ground.  Acceleration,  deceleration, 
necessaiy  clearance  for  different  speeds,  engine  power, 
gear  ratio  and  turning  radius,  although  comparatively 
new,  are  nevertheless  fundamental  considerations  in 
successful  thoroughfare  planning.  And  when  it  comes 
to  regulating  traffic,  separating  fast  from  slow  vehicles, 
imposing  maximum  and  minimum  speed  limits, 
obliging  traffic  to  round  central  standards  at  corners, 
stopping  and  starting  traffic  at  intersections,  are  con- 
trolling factors  which,  if  ignored,  will  prove  disastrous 
to  the  most  mobile  condition  of  traffic. 

The  street  and  vehicle  using  the  street  must  be 
adapted  to  one  another.  The  city  planner  must  recog- 
nize the  mechanical  limitations  of  the  automobile  in 
laying  out  and  regulating  traffic  in  his  streets;  the  auto- 
mobile engineer  must  adapt  the  mechanism  of  his  ma- 
chine to  the  physical  limitations  of  the  thoroughfare 
plan.  The  automobile  engineer  is  rapidly  solving  his 
part  of  the  problem  but  not  the  city  planner,  although 
a  street  designed  without  reference  to  the  machines 
using  it  is  no  less  absurd  a  thing  than  an  automobile 
built  without  reference  to  the  streets  it  is  to  use. 
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An  All-Steel  Grand  Stand  at 
Iowa  State  University 

By  B.  J.  Lambert 

Professor  of  Civil  Engineering,   Iowa  Suite  Tniversity.  Iowa  City 

Extract  of  a  pnprr  presrutrd  at  thr  Intra  Engineering  Society 
annual  meeting  Jan.  23  to  23  in  Des  Moines 

THE  first  so-called  permanent  stands  on  the  Iowa  athletic 
field  were  built  about  1910,  of  reinforced  concrete  sup- 
ported on  concrete  walls  17  ft.  apart.  No  great  care  seems  to 
have  been  used  in  securing  adequate  foundations  nor  in  u.sing 
a  high-grade  concrete,  nor  in  getting  good  lines  and  surfaces. 
In  consequence  today  there  arc  a  number  of  cracks  and 
breaks  and  the  concrete  i.s  in  fair  shape  only.  Though  it  is 
perfectly  safe,  yet  it  is  not  prepossessing  in  appearance  and 
cannot  be  made  so  by  any  reasonable  expenditure.  The 
great  fault  with  reinforced  concrete  on  small  jobs,  seems 
to  be  the  difficulty  of  securing  a  competent  contractor,  one 
who  not  only  has  good  intentions  but  also  the  experience 
necessary  to  do  first-class  work.  Up  to  1920  some  6,400 
reinforced-concrete  scats  had  been  built  on  Iowa  Field,  the 
last  section  of  1,600  costing  about  $8  per  seat. 

On  one  side  of  the  field  is  the  Iowa  River,  on  the  other 
the  Cedar  Rapids-Iowa  City  Electric  Ry.  tracks.  The  old 
concrete  stand  is  twenty  rows  deep  and  extends  back  prac- 
tically to  the  river  and  also  to  within  10  ft.  of  the  railway. 
On  account  of  the  increasingly  great  demand  for  scats  at 
football  games,  it  became  necessary  to  widen  our  seating 
Bpace  in  spite  of  these  obstacles  or  else  move  to  a  new 
location. 

Widening  the  seating  space  required  building  out  over 
the  river  and  also  over  the  electric  railway.  It  was  during 
a  study  of  this  proposition  that  the  writer,  as  chairman  of. 
the  board  in  control  of  athletics,  worked  out  a  design  for  a 
comparatively  light  and  inexpensive  steel  structure  that  was 
eventually  used.  It  has  proved  admirably  adapted  for  the 
purpose. 


ALL-STEEL,  GR.\ND  STAND  AT  IOWA  FIELD 
Main   seat   plates   are   i-in.   sheets   with    llj-in.   risers  and 
24-in.  treads  having  J-in.  grade.     Rivet  pitch  is  6  in.     Cast- 
iron  stools  support  cypress  seats. 

The  structure,  cantilevered  out  over  the  river,  is  supported 
on  a  river  wall  by  steel  columns  designed  with  sufficient 
strength  to  carry  a  second  deck  in  addition  to  the  present 
loading.  The  main  24-in.  supporting  I-beams  and  the  main 
seat  plates  are  all  built  with  an  adequate  factor  of  safety. 
Wind  bracing  is  provided  in  all  directions. 

Over  the  electric  railway  the  structure  has  18-in.  I-beams 
and  8-in.  H-columns,  the  latter  as  well  as  the  foundations 
being  designed  for  a  double  deck.  The  main  seat  plates  are 
of  g-in.  steel.  They  are  bent  Z-shaped  with  24-in.  tread, 
and  are  riveted  together  at  the  center  of  the  riser,  the  upper 
plate  overlapping  the  lower,  thus  making  this  detail  water- 
proof. The  supporting  I-beams  are  spaced  17  ft.  on  centers, 
and  the  seat  plates  are  butt-spliced  over  this  beam  and  also 
bolted  to  its  upper  flange. 

The  contract  for  about  10,000  seats  was  let  for  slightly 
less  than  $.50,000.  This  included  fabrication,  erection  and 
two  coats  of  paint.  The  whole  work  was  completed  in  three 
months.  Foundations  of  sufficient  size  to  carry  a  second 
deck  cost  about  50c.  per  seat.     The  cypress  plank  forming 


T:I:I  :rr  ■:  rANTILEVKR  OVER  RIVER  AND  RAILWAY 
Stanil  Ik  8.'>  ft.  wide  and  has  40  rows  of  scats  plus  a  dis- 
tributing aisle. 

the  seat  proper  is  supported  by  cast-iron  stools  spaced  4  ft. 
on  centers.  These  stools  stand  about  4  in.  high  and  are 
fastened  to  the  main  plates  by  machine  bolUs  screwed  into 
tapped  holes.  The  cost  of  this  plank  seat  construction  in 
place  and  painted  two  coats  was  about  SOc.  per  seat.  The 
total  cost  of  the  structure  complete  was  therefore  about  $6 
per  seat.     The  design  has  been  patented. 
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Proposed  State  St.  Terminal 
Station  at  Chicago 

Passenger  Station  with  37  Tracks  and  Through 

Loop  for  Suburban  Trains — Extensive 

Freighthouse  Facilities 

A  PROJECT  for  the  reconstruction  of  the  Dearborn 
Station  of  the  Chicago  &  Western  Indiana  R.R.  at 
Chicago,  with  provision  for  37  station  tracks  and  ex- 
tensive freighthouse  facilities,  is  the  latest  development 
in  the  numerous  plans  for  railway  terminal  improve- 
ment in  Chicago.  This  station,  which  faces  and  thus 
closes  Dearborn  St.  at  Polk  St.,  lies  between  Federal  St. 
and  Plymouth  Court,  with  an  annex  on  the  east  side  of 
the  latter,  giving  a  present  total  of  thirteen  passenger 
tracks.  Combined  heavy  main  line  and  suburban  serv- 
ice of  the  owning  road  and  several  tenant  lines  results 


to  pass  out  along  the  west  side  of  the  station.  It  is 
estimated  that  with  this  loop  arrangement  the  capacity 
of  the  station  will  be  equivalent  to  that  of  forty-six  stub 
tracks.  The  ratio  of  approach  tracks  to  station  tracks 
is  1:3^  for  the  28  stub  tracks  and  1  to  21  for  the  sub- 
urban tracks,  taking  the  latter  as  equivalent  to  18 
tracks  in  view  of  the  loop  connection. 

From  the  undercrossing  already  mentioned  the  ap- 
proach tracks  will  rise  on  a  1  per  cent  grade  to  El.  12 
and  then  descend  on  the  same  grade  to  the  station  tracks. 
The  suburban  lines  entering  on  the  east  side  will  have 
descending  grades  of  0.69  and  0.4  per  cent  to  the  loop 
and  will  then  rise  on  a  1  per  cent  grade  along  the  west 
side.  From  a  concourse  at  street  level,  or  El.  14,  easy 
ramps  will  lead  down  to  platforms  about  3  ft.  below 
that  level,  the  rails  of  the  stub  tracks  being  at  El.  10. 
The  suburban  platforms  will  be  a  little  lower,  but  also 
reached  by  ramps  instead  of  stairways.    The  loop  tracks 
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in  such  congestion  of  traffic  that  increased  facilities  have 
been  under  consideration  for  several  years.  In  view 
of  the  central  location  it  was  held  desirable  to  pi'ovide 
these  facilities  on  an  enlargement  of  the  present  site. 

From  the  accompanying  plan  it  will  be  seen  that  the 
proposed  station  is  to  extend  east  and  west  across  the 
two  blocks  between  State  and  Clark  Sts.  Its  headhouse 
will  consist  of  three  buildings,  about  260  ft.  high,  sepa- 
rated by  inclined  driveways  which  will  carry  Dearborn 
St.  past  the  central  building,  behind  which  they  will 
unite  in  a  boulevard  viaduct  120  ft.  wide  passing  above 
the  tracks  and  intersecting  streets  and  coming  down 
to  street  level  again  at  15th  St.  This  arrangement  will 
not  only  avoid  the  intersection  of  north  and  south  boule- 
vard traffic  with  the  very  heavy  traffic  on  Roosevelt 
"Road  (12th  St.)  but  will  also  provide  a  new  north  and 
south  artery,  since  Dearborn  St.  is  not  now  a  continuous 
thoroughfare.  The  city  is  widening  Polk  St.  to  90  ft. 
and  the  headhouse  is  to  be  set  back  from  the  street 
line  so  as  to  provide  a  plaza  in  front  of  the  station. 

A  four-track  main  line  which  passes  under  the  rail- 
ways using  the  La  Salle  station  farther  north  is  de- 
veloped into  an  eight-track  approach  which  fans  out  into 
28  station  stub  tracks.  A  two-track  suburban  line  di- 
verging from  the  east  side  of  the  main  approach  fans 
out  into  nine  depressed  tracks.  These  suburban  plat- 
form tracks  on  a  grade  of  0.69  to  0.4  per  cent  unite 
beyond  the  platforms  in  a  double  track  line  looping 
under  the  headhouse  and  rising  on  a  1  per  cent  grade 


will  be  13i  ft.  below  the  main  station  tracks,  or  at 
El.  — 3.5  (31  ft.  below  mean  water  level  in  the  river). 

Electrification  will  be  necessary  for  the  full  execution 
of  the  project,  since  the  suburban  loop  and  the  air-right 
developments  over  freight  tracks  cannot  be  carried  out 
with  steam  operation.  Mail  and  express  facilities  are 
arranged  on  both  sides  of  the  main  approach,  and 
freight  facilities  are  located  in  the  area  between  the 
approach  and  State  St.  The  freight  tracks  would  be  at 
El.  5,  or  about  9  ft.  below  street  level.  For  the  initial 
stage  it  is  proposed  to  have  single-story  freighthouses 
and  driveways  at  track  level,  the  driveways  opening 
from  a  wide  space  parallel  with  State  St.  For  future 
development,  however,  the  foundations  and  substruc- 
ture provide  for  high  buildings  over  the  freight  tracks. 
In  view  of  the  possibility  that  the  railways  now  using 
the  La  Salle  Station  might  use  the  new  State  St.  Station 
a  track  connection  with  the  main  line  appi'oach  of  the 
latter  has  been  provided,  together  with  a  tentative  lay- 
out of  freighthouses  in  the  space  between  the  new  sta- 
tion and  the  river. 

A  study  of  this  project  for  an  immense  Chicago  pas- 
senger and  freight  terminal  was  suggested  by  H.  G. 
Hetzler,  president  of  the  Chicago  &  Western  Indiana 
R.R.  The  present  plans  were  prepared  by  Alfred  Fell- 
heimer,  architect  and  engineer,  New  York,  with  Steward 
Wagner  and  0.  S.  Payzant  as  his  associates,  assisted  by 
E.  H.  Lee,  vice-president  and  chief  engineer  of  the  rail- 
road, and  his  engineering  staff. 
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Concrete  Arch  Rib  Fails  Due  to 
Laitance  at  Joint 

A.A.E.  Committee  at  Tacoma,  Wash.,  Reports  on 

Curious  Failures  of  Part  of  Highway 

Bridge  in  That  City 

PARTIAL  failure  of  one  of  three  ribs  of  a  skew  con- 
;rete  arch  bridge  at  Tacoma,  Wash.,  last  fall  caused 
the  closing  of  the  bridge  until  repairs  could  be  made. 
The  situation  was  investigated  by  a  committee  of  the 
local  chapters  of  the  American  Association  of  Engineers, 
composed  of  G.  W.  Osgood,  chairman,  L.  A.  Nicholson, 
F.  J.  Walsh  and  L.  D.  Jenson.  The  main  features  of  the 
report  are  as  follows : 

The  committee  as  individuals  and  as  a  committee  visited 
the  arch  several  times.  The  final  examination  was  made 
in  company  of  J.  C.  Manly,  city  engineer,  who  furnished 
the  committee  with  plans  of  the  arch  and  offered  every 
facility  for  our  examination. 

The  arch  is  of  the  elliptical  skew  type  built  on  the  center 
line  of  Tacoma  Ave.,  and  spans  the  Northern  Pacific  R.R. 
tracks  which  intersect  the  center  line  of  Tacoma  Ave.  at 
an  angle  of  about  45  deg.  The  arch  supports  an  earth 
fill  extending  from  the  abutments  to  about  6  ft.  deep  over 
the  crown  and  carrying  the  street  car  and  roadway  traflSc 
on  Tacoma  Ave. 

The  span  of  the  ellipse  is  about  85  ft.  and  the  rise  30  ft. 
The  width  of  the  arch  is  60  ft.,  divided  into  three  sections 
18,  16  and  18  ft.  wide  (see  drawing),  with  their  sides 
parallel  to  Tacoma  Ave.  The  abutments  of  the  arch  are 
parallel  with  the  Northern  Pacific  tracks  or  45  deg.  to  the 
center  line  of  the  arch.  As  no  bond  was  pi'ovided  between 
the  three  sections,  the  arch  was  really  three  separate  arches 
and  was  so  designed. 

The  west  sections  failed  at  about  the  third-point  on  the 
south  end.  All  other  sections  are  in  good  condition  so  far 
as  can  be  determined  by  superfi  ial  examination.  The 
failure  developed  a  crack  entirely  across  the  rib  section. 
From  the  inside  of  the  arch  the  crack  showed  an  opening 
of  a  couple  of  inches  at  the  east  end,  ending  in  a  myriad 
of  cracks  and  spelling  of  the  concrete  under  the  spandrel 
wall  at  the  west  end. 

At  the  east  end  of  the  crack  the  wall  crowded  in  an  inch 
or  more,  probably  due  to  the  pressure  of  the  earth  back  of 
the  arch.  On  the  back  of  the  arch  the  crack  was  equally 
well  defined,  though  the  concrete  showed  close  contact  at 
some  points.  However,  along  most  of  the  way  there  is  a 
more  or  less  regular  opening  of  one  or  two  inches.  A 
number  of  the  vertical  reinforcing  bars  had  been  wholly 
fractured  and  .some  were  partially  fractured.  The  remain- 
ing vertical  steel  was  greatly  elongated  and  twisted,  show- 
ing the  arch  ring  to  be  approaching  a  complete  failure  and 
collapse. 

Examination  showed  that  the  crack  followed  an  emcr- 
L"ncy  joint  in  the  concrete.  The  joint  was  not  normal 
'■  the  ellipse,  but  horizontal,  and  naturally  offered  no  re- 
sistance to  shearing  stresses  set  up  by  the  thrust  of  the 
arch  ring  along  the  plant  of  the  joint,  which  were  aug- 
mented by  the  thrust  of  the  earth  fill  behind.  Laitan  e 
from  J  to  1  in.  in  thickness  was  found  in  various  parts  of 
the  crack  together  with  a  few  scraps  of  wood  and  rubbish. 
Ah  water  had  been  .seeping  through  the  crack  for  several 
years,  it  i.n  probahle  that  the  laitance  had  been  partially 
washed  away  and  jarred  out  due  to  vibration  of  trains  and 
(itrcet  cars.  From  this  it  is  assumed  that  the  original 
laitance  plane  was  greater  than  was  found  on  examination. 

In  general,  the  concrete  on  the  entire  arch  was  hard  and 
dense  and  of  goo<l  quality. 

On  examination  of  emcTgency  or  day's  work  joints  in 
other  sections  of  the  structure  numerous  layers  of  laitance 
were  found  from  i  to  .3  in.  thick.  It  is  the  opinion  of  the 
rommittce  that  no  importanre  was  attached  to  the  forma- 
tion of  laitanre  on  any  part  of  the  job.  and  that  no  attempt 
was  made  to  prevent  or  to  remove  it.     It  is  understood  that 


during  construction  the  concrete  was  brought  up  to  about 
the  point  of  failure  when  the  forms  were  found  to  be  giving. 
Conci-eting  was  suspended  until  the  top  of  the  arch  forms 
had  been  loaded  sufficiently  to  counteract  the  weight  of  the 
concrete.  Concreting  on  this  side  was  not  resumed  until 
the  entire  opposite  half  of  the  arch  ring  had  been  concreted, 
a  period  of  about  ten  hours.  Apparently  a  thick  layer  of 
laitance  which  formed  on  top  of  the  original  concrete  was 
rot  removed  and  naturally  resulted  in  a  joint  with  prac- 
tically no  bond.  In  time,  with  water  continually  seeping 
through  together  with  vibration  from  trains  and  street 
cars,  the  laitance  in  the  joint  washed  and  jarred  out,  leaving 
an  open  crack  which  increased  in  size  as  the  wall  below 
moved  in. 

A  theory  of  the  cause  of  the  failure  has  been  advanced 
by  the  superintendent  of  construction  for  the  contractor 
building  the  arch  to  the  effect  that  the  concrete  at  the  joint 
had  received  its  initial  set  before  resumption  of  pouring, 
and  that  workmen  sent  down  into  the  forms  to  clean  out 
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debris  broke  up  the  green  concrete  by  walking  on  it  and 
destroyed  its  bond  value.  This  is  not  the  opinion  of  your 
committee.  It  is  the  conclusion  of  the  committee  that  the 
cause  of  the  failure  of  the  arch  was  due  primarily  to  lack  of 
bond  due  to  laitance  left  in  the  emergency  joint,  augmented 
by  the  fact  that  the  joint  was  not  made  normal  to  the  thrust 
of  the  arch  ring. 

The  benefit  to  be  derived  by  the  members  of  this  associa- 
tion from  this  failure  and  the  subsequent  examination  will 
be  to  impress  on  them  the  danger  of  and  the  cause  of 
laitance.  No  further  discussion  is  needed  regarding  the 
danger.  The  cause  and  the  cure  may  be  covered  under  one 
heading:    Too  much  water  or  too  wet  a  mixture. 


Death  Rates  in  19  Large  European  Cities 

The  1921  death  rates  per  1,000  in  19  large  European 
cities  (see  table)  ranged  from  21.88  for  Rouen  to  10.34 
for  Amsterdam,  according  to  figures  compiled  by  the 
New  York  City  Health  Department.  The  corresponding 
rate  for  New  York  City  was  11.17,  but  it  is  not  strictly 
comparable  with  the  figures  for  France,  Belgium  and 
Holland,  given  in  the  accompanying  table,  .since  in  those 
countries  deaths  of  newly  born  children  occurring  be- 
fore the  registration  of  their  births  arc  not  included, 
whereas  the  New  York  records  include  deaths  of  all 
infant.H  born  alive. 

DKATH  RATES  IN  19  CITIE-S  OF  Kt'HolM,.   I9JI 

noi:rn                   ♦21   8«         I.ivrrpnol 14.27        llnuwolK •12.29 

Hiirl«pr«l,.              20,35         MnnrhrKlor...        H.8I         H»mhur« 12.  IJ 

Viriina                     15  44         Hr(i.l(or<l.               H  72        ItrrrTirn II    71 

•<!lwitr,w...              15    11          Miinirli        .             I'll         HirniitiBlmm. .  1127 

l'«n«     •14  41         fol.wi.f                    n    l«i        St.«l>li..lM)..  II    n7 

.Milan 14.39         Uimfon                   I2.4>i        Aiustcnlaui. . .  *I0  34 

t>r<wlrii  12  45 

•r)«»l.h8o(  intanU  before  roninlrati'in  <•(  blrlba  not  r'-''"r'l<xl.  Bcc  U;xt. — 
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Determining  Pile  Locations  Under 
L-Shaped  Column  Section 

By  Jacob  Feld 

Brooklyn.  N.  Y. 

A  SIMPLE  method  for  determining  the  center  of 
.  gravity  of  an  L-shaped  column  requiring  no  com- 
putation and  no  scaling  outside  of  drawing  the  column 
section  to  scale  is  as  follows : 

Referring  to  Fig.  1,  consider  ABCDEF  as  made  up 
of  the  two  rectangles  ABCa  and  aDEF,  by  drawing 
diagonals  find  the  center  of  each,  d  and  c,  and  connect 
these  two  points.  Similarly  from  AFEb  and  bBCD 
obtain  line  fe.  The  intersection  of  these  two  lines,  g,  is 
the  center  of  gravity  of  the  entire  section. 

The  proof  is  based  on  the  theorem  that  the  center  of 
gravity  of  two  bodies  is  on  the  line  joining  their  centers 
of  gravity.  The  footing 
for  the  column  may  be 
either  L-shaped  or  rec- 
tangular. In  either  case, 
the  center  of  gravity  of 
the  pile  cluster,  where 
piles  are  used,  must  be 
under  the  center  of  grav- 
ity of  the  column  section. 
Otherwise,  the  piles  will  be 
unequally  loaded  and  non- 
uniform settlement  will 
follow.  The  pile  locations 
are  usually  governed  by  the  property  lines.  Figs.  2a, 
2b,  and  2c  show  the  cases  of  3,  4  and  5-pile  clusters 
located  by  a  simple  gi-aphical  method.  Draw  the  axes 
parallel  to  the  external  faces  of  the  column  at  the 
minimum  allowable  distance  of  the  center  of  pile  from 
the  building  line.  Through  the  center  of  gravity  of 
the  section,  G,  draw  a  line  parallel  to  one  axis, 
obtaining  point  a.  In  Fig.  2a,  the  case  of  three  piles 
is  shown,  ab  is  twice  oa,  and  c  is  the  intersection  of 
bG  (pi-oduced)  and  the  other  axis.  The  pi-oper  location 
of  the  piles  is  then,  one  at  point  b  and  the  other  two 
spaced  symmetrically  about  c.  Since  the  distance  of  the 
center  of  a  pile  from  the  building  line  cannot  be  less 


FIG.    1  — FINDING   CENTER 

OF  GRAVITY  OF  L-SHAPED 

COLUMN   SECTION 


Fig.'E  b 


rig.Sc 


FIG.    2— PLACEMENT   OF   3-,    4-  AND   5-PILE   CLUSTERS 
ITNDER  L-SHAPED  COLUMN  SECTION 

than  oe,  the  two  piles  must  be  on  the  axis  ox,  and  at 
equal  distances  from  c. 

In  Fig.  2c,  we  have  the  case  of  five  piles  by  the  same 
method,  oa:  ab  as  2:  3.  The  three  piles  are  spaced  sym- 
metrically about  c.    This  method  is  not  dependent  upon 


the  angle  formed  by  the  two  axes.  The  proof  is  as  fol- 
lows :  b  and  c  are  the  centers  of  gravity  of  the  2-  and  3- 
pile  clusters.  G  is  the  center  of  gravity  of  the  five 
piles  since  it  is  on  the  line  be  and  since  bG:  Gc  as  6a;  ao 
as  3:  2. 

For  the  special  case  of  perpendicular  column  faces  and 
equal  number  of  piles  under  each  leg  of  the  L,  the  very 
simple  method  of  Fig.  2b  may  be  used.  With  G  as  center 
and  Go  as  radius,  draw  the  arc  cutting  the  axis  at  a  and 
b.  Since  aob  is  a  right  triangle,  and  G  is  equidistant 
from  a,  o  and  b,  G  is  on  the  line  ab,  which  is  also  the 
diameter  of  the  arc.  If  two  piles  are  required,  they  must 
be  placed  at  a  and  b.  If  any  other  number  is  used,  half 
must  be  spaced  symmetrically  about  each  of  these  two 
points.  Where  there  are  no  building  line  restrictions, 
the  same  methods  may  be  used,  and  the  piles  are  spaced 
in  symmetrical  clusters  about  the  points  a  and  b,  with 
the  center  to  center  spacing  decided  upon. 

Diagrams  drawn  to  a  1-in.  scale  will  give  results 
which  are  more  accurate  than  are  the  best  field  methods 
of  pile  driving. 

Brass  Plugs  Set  in  Concrete  Mark 
Survey  Points  in  Timber  Tract 

By  George  F.  Paul 

Chicago,   Illinois 

CONCRETE  markers  to  show  the  intersection  of 
important  survey  lines  are  being  used  to  advantage 
in  plotting  a  large  tract  of  timber  land  near  Laurel, 
Mississippi.  These  markers  have  been  made  4h  in. 
square  and  17  in.  long.  In  the  center  is  a  brass  or 
aluminum  plug  which  is  screwed  on  an  iron  rod  and 
sunk  into  the  concrete;  on  this  plug  the  numbers  are 
stamped.  In  the  illustration,  the  township  and  range 
figures  are  the  small  ones 
on  the  outside.  The  large 
figures  are  section  numbers. 
In  this  region  are  many 
angle  lines,  some  of  which 
date  back  to  the  old  Choc- 
taw Indian  purchase 
boundaries,  and  the  result 
is  that  there  is  much  con- 
fusion. In  the  early  days 
the  government  would  buy 
and  survey  a  slice  of  Indian 
territory  running,  it  might 
be,  from  the  wigwam  of 
the  Big  Chief  out  to  some 
large  rock,  oak  tree,  spring, 
or  other  landmark.  Later, 
other  sales  would  be  made, 
with  the  result  that  there 

would  be  great  confusion  of  demarcation  lines.  In  one 
exceptional  instance  four  concrete  posts  were  needed  to 
establish  what  should  have  been  one  corner. 


CONCRETE  ENCASED 

PLUGS    FOR   SURVEY 

POINTS 

Small  figures  are  town- 
ship and  range  figures ; 
large  figures  are  for 
sections. 
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Contractor  Puts  Pay  Office  and  Toolhouse 
on  Wagon  Ti  dcks 

By  B.  S.  Bascome 

Huntington  Water  Corp.,  Huntington,  W.  Va. 

THE  accompanying  illustration  shows  a  portable 
toolhouse  and  pay  office  built  upon  a  set  of  ordinary 
wagon  wheels  and  used  in  connection  with  the  con- 
struction of  a  24-in.  cast-iron  pipe  line.  Owing  to 
bad  weather  conditions,  it  was  necessary  to  build  some 
sort  of  protection  for  the  watchman.    Inasmuch  as  this 


PORTABLE  TOOLHOUSE  AND  FIELD  OFFICE 

had  to  be  done,  the  structure  was  extended  to  provide 
other  uses  than  for  housing  the  watchman. 

The  wagon  is  divided  into  an  office  and  toolroom, 
the  office  containing  two  desks  for  the  timekeeper  and 
superintendent,  as  well  as  a  drafting  table.  The  toolroom 
contains  a  rack  for  the  tools  and  the  walls  are  pegged 
for  the  purpose  of  hanging  up  rubber  boots,  slickers, 
etc.,  which  are  therefore  always  kept  dry  and  ready  for 
use.  The  wagon  is  equipped  with  hinged  supports 
carried  on  four  screw  jacks.  Thus  the  dead-weight  of 
the  house  can  be  transmitted  to  the  ground  when  the 
wagon  is  not  actually  in  motion.  The  house  is  provided 
with  removable  steps  which  are  set  up  as  soon  as  the 
wagon  is  parked  and  the  team  removed. 

The  overall  length  of  the  house  is  20  ft.  and  the 
overall  width  8  ft.  Of  this  space  8x11  ft.  is  occupied 
by  the  office,  and  a  space  8x9  ft.  by  the  toolroom. 

The  writer  suggests  that  this  outfit  might  be  valuable 
to  contractors  involved  in  road  construction  or  other 
work  wherein  daily  moves  are  necessary  to  keep  up  with 
construction. 
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False  Bents  Jacked  in  Place  Strengthen 
Timber  Bridge  as  Shovel  Crosses 

By  R.  T.  Brown 

G'noral   Manager,   r'icilmont   Con»tructlon  Co., 
AHhcvillc.    N.    C. 

RECENTLY  one  of  our  superintendents  used  consider- 
.  able  ingenuity  in  carrying  a  ?-yd.  shovel  acro.ss  a 
timber  bridge.  There  was  so  little  clearance  between 
the  railings  of  the  bridge  that  the  cab  could  not  be 
swung  to  either  side  to  steer  the  shovel.  The  superin- 
tendent, therefore,  had  the  .'steering  clutch  disengaged, 
leaving  the  road  wheels  free.  He  and  one  a.ssiatant  then 
took  two  large  timber  wedges  and  kept  closely  in  front 
of  the  shovel  as  it  proceeded.  When  it  began  to  crawl 
too  close  to  one  side  of  the  bridge  a  wedge  was  thrown 


in  front  of  the  opposite  wheel.  This  held  the  wheel  back 
until  the  other  gained  the  necessary  advantage  and  the 
crossing  was  made  without  mishap. 

To  support  the  panels  between  caps,  he  placed  a  false 
cap  on  struts  which  in  turn  rested  on  jacks.  When  the 
load  came  on  the  panel  the  jacks  were  raised  to  take  care 
of  the  deflection.  When  the  shovel  rested  over  the  regu- 
lar bridge  cap  the  false  cap  and  jacks  were  moved  for- 
ward to  the  next  panel. 

The  crossing  was  made  in  less  than  two  hours,  whereas 
it  would  have  taken  more  than  a  day  to  place  false  bents 
under  all  panels  and  to  remove  and  replace  the  railing. 


Special  Footing  for  a  Culvert 

By  Paul  L.  Fetherston 

Resident  Engineer.   Miihigan   State  Higliway  Department 

THE  SPECIAL  footing  shown  in  the  sketch  was 
designed  for  a  standard  culvert  which  was  placed 
on  a  muck  foundation.  This  soil  was  water  soaked  and 
so  soft  that  a  man  would  sink  to  his  knees  when  walk- 
ing in  it.  A  30-ft.  rod  was  shoved  down  full  length 
and  no  suitable  footing  for  piles  was  discovered. 

The  size  and  disposition  of  the  reinforcing  steel  is 
shown  in  the  sketch  in  detail.  It  is  probable  that  an 
excess  of  steel  was  used  but  it  was  thought  best  to  be 
on  the  safe  side  and  make  sure  that  a  failure  would  not 
occur  for  the  lack  of  a  few  dollars  worth  of  steel. 

In  placing  this  culvert  the  excavation  was  carried  to 
a  depth  of  1  ft.  beyond  that  required  for  the  concrete, 
then  backfilled  with  coarse  gravel.  A  sloppy  1:3  mix 
of  cement  and  sand  was  spread  over  this  to  a  depth 
of  i   in.  and  allowed  to  set  for  24  hours  before  the 
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footing  was  poured.  This  was  done  in  order  to  make 
sure  that  the  muck  would  not  mix  with  the  concrete 
while  it  was  being  pouied. 

In  placing  the  footing  a  rigid  inspection  was  main- 
tained to  make  sure  that  all  water  was  removed  fmm 
the  excavation  and  that  the  concrete  was  properly 
mixed  and  the  steel  placed  as  specified.  A  1:3:6  mix 
was  employed. 

This  culvert  has  now  been  in  place  for  a  season  and 
levels  taken  on  the  head  walls  from  time  to  time  indicate 
that  there  has  been  no  settlement  to  date.  The  struc- 
ture appears  to  be  sound  throughout. 
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Skip  on  Portable  Incline  Supplements 
Steam  Shovel  in  Excavation 

A  PORTABLE,  inclined  track  with  a  power-operated 
skip  used  in  the  excavation  of  the  canal  for  the 
Hat  Creek  No.  1  hydro-electric  plant  recently  built  by 
the  Pacific  Gas  &  Electric  Co.  in  northern  California, 
made  it  possible  to  use  a  steam  shovel  of  ordinary  size 
for  excavating  a  canal  10  ft.  deep  and  still  maintain 
a  wide  berme  along  the  edge  of  the  canal.  The  canal 
is  17  ft.  wide  at  the  bottom,  has  side  slopes  of  I  to  1 
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SKETCH  SHOAVING  RELATION  OF  SHOVEL,  AND  INCLINE 

and  in  its  length  of  2,600  ft.  required  the  removal  of 
about  24,000  cu.yd.  of  rock  and  earth. 

This  yardage  did  not  warrant  taking  a  special,  large- 
sized  shovel  onto  the  job,  which  is  in  a  remote  district, 
and  the  plan  worked  out  called  for  only  such  equipment 
as  was  conveniently  available.  A  2-in.  compressed-air 
line  was  already  laid  along  the  canal  for  serving  rock 
drills  and  this  line  was  tapped  at  intervals  for  power 
to  operate  the  skip.  Under  the  plan  devised  the  shovel 
dipper  delivered  to  a  skip  operating  on  an  inclined  track 
built  upon  a  heavy  skid  frame,  which  also  carried  a 
double-drum  air-driven  hoi.st.  The  incline  was  braced 
and  guyed  with  the  aid  of  a  tower,  as  shown  in  the 
accompanying  illusti'ation,  and  material  dumped  from 
its  upper  end  was  delivered  20  to  25  ft.  from  the  edge 
of  the  canal. 

The  incline  was  made  of  12xl2-in.  timbers  with 
6x6-in.  braces  and  1-in.  iron  tie-rods.  Two  pairs  of 
rails  were  used,  the  front  wheels  fitting  the  inner  pair 


STEAM  SHOVEL  IN  CANAL  SERVING  CONVEYOR  ON  BERME 

and  the  rear  wheels  the  outer  pair,  so  that  automatic 
dumping  at  the  upper  end  of  the  incline  could  be  accom- 
plished in  the  usual  way.  At  the  top  of  the  incline  the 
outer  rails  were  bent  up  to  form  a  bumper,  while  the 
inner  rails  were  bent  down  at  an  angle  of  45  deg. 


Hints  that  Cut  Cost  and  Time 


At  the  outset  the  empty  car  did  not  readily  start 
back  down  the  incline.  This  was  overcome  by  arranging 
a  weight,  as  shown  in  the  illustration,  so  that  when 
the  loaded  car  was  pulled  up  in  the  last  few  feet  of 
its  travel  it  raised  a  counterweight.  This  counter- 
weight in  turn  started  the  skip  back  down  the  incline 
when  tension  on  the  hauling  line  was  slacked  off. 

When  it  was  desired  to  move  ahead  the  guy  across  the 
canal  was  released  and  a  line  was  carried  to  a  deadman 
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DETAILS   OP   INCLINE,    SKIP   AND   COUNTERWEIGHT 

some  distance  ahead.  Power  for  moving  the  entire 
outfit  on  its  skids  was  provided  by  the  same  hoisting 
engine  which  operated  the  skip. 

The  work  was  done  under  the  direction  of  0.  W. 
Peterson,  construction  engineer  for  the  Pacific  Gas  & 
Electric  Co.  and  James  Martin,  superintendent  of  con- 
struction. 

Why  City  Engineers  Go  Crazy 

In  reporting  the  difficulties  of  a  contractor  who  ran 
into  10  ft.  of  wet  quicksand  at  the  bottom  of  a  50-ft. 
pit  under  heavy  surcharge,  a  contemporary  remarks 
that  the  contractor's  organization  proceeded  to  punch 
Iwles  into  a  10-ft.  sewer  under  the  cut.  Through  this 
sewer  the  troublesome  quicksand  was  speedily  drained 
enabling  the  contractor  to  complete  retaining  walls  and 
abutments  without  the  extraordinary  expense  and  delav 
that  otherwise  would  have  been  necessary. 
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Time  Saved  in  Aligning  Turbine  Casings 
by  Leaving  Jacks  in  Concrete 

SCROLL  casings  for  the  two  hydraulic  turbines  in 
the  Pit  River  power  house  No.  1,  recently  installed 
by  the  Pacific  Gas  &  Electric  Co.  in  northern  California, 
were  aligned,  leveled  up  and  held  in  position  by  jacks, 
most  of  which  were  left  in  place  when  the  concrete  was 
poui-ed.  The  loss  of  the  jacks  embedded  in  the  concrete 
was  negligible  as  compared  with  the  time  and  labor 
.saved  in  adjusting  to  exact  position  the  casings  which 
weighed  about  105  tons  each. 

The  assembled  casing,  ready  to  be  embedded  in  con- 
crete, was  lowered  to  place  and  rested  on  eleven  jacks, 
each  supported  on  a  concrete  pier.    These  piers  ranged 


PLAN  .';howi.n(;  ix)Cation  of  jack  piers  and 

PIPE  BRACES 
All    but    9    and    10    were    concreted    In.    these    two    being    In 
«n  opening  left  for  the  removal  of  runner. 

from  3  ft.  3  in.  to  5  ft.  7  in.  in  height  and  all  four  sides 
had  a  batter  of  9  in.  in  5J  ft.  The  piers  were  rein- 
forced with  six  }-in.  square  Vjars  extending  2  ft.  6  in. 
into  the  .supporting  slab  and  braced  by  !-in.  stirrups 
placed  1  ft.  apart  vertically.  The  tops  of  all  piers  were 
made  12x18  in.  in  size.  Piers  9  and  10  wrc  portable 
aa  they  came  in  the  opening  for  removing  the  t uridine 
runner.     These  two  piers  were  cast  with  handles  made 

,of  3-in.  reinforcing  stcd  to  allow  them  to  be  safely  an<l 

ireadily  moved  with  a  derrick. 

By  turning  up  the  jacks  to  take  the  weight  of  th< 
Scroll  casing  the  exact  level  desired  was  secured.  Al  • 
the  .same  time,  to  secure  the  desired  alignment  in  a 
horizontal  plane,  jacks  were  turned  up  on  six  horizontal 
braccH  of  4  and  G-in.  pipe  placed  Vjetween  the  ca.sing 
and  the  walls  of  the  pit,  with  jacks  at  the  wall  ends. 


Wliere  the  jacks  could  be  salvaged  the  hydraulic  type 
was  used,  elsewhere  2-in.  screw  jacks,  with  a  capacity 
of  20  tons  and  costing'about  $5  each,  were  used.  When 
the  concrete  had  set  the  horizontal  pipe  braces  project- 
ing from  the  walls  were  cut  off  v.ith  an  oxy-acetylene 
torch. 

One  of  the  concrete  piers  started  to  fail  at  the  top, 
due  to  the  concentrated  load  imposed  on  it  by  the  jack. 


LINING  UP  SCROLL  CASING  WITH  JACKS  ON 
PIERS  AND  PIPES 

This  was  remedied  by  putting  Jx4-in.  iron  straps  around 
the  pier  at  the  top.  Where  jacks  with  small  bases  are 
used  it  is  therefore  recommended  that  steel  base-plates 
be  provided. 

The  installation  was  made  by  the  Pacific  Gas  &  Elec- 
tric Co.  under  the  direction  of  0.  W.  Peterson,  con- 
struction engineer,  and  James  Martin,  superintendent. 


Tractor  Hauls  Industrial  Trains  on 
Heavy  Grade  in  Road  Work 

By  Crosby  Tappan 

SupprintencUnl  of  e'onstriutiori,  IVnnsylvania 
lllfhway   Dip.iitiiient 

IN  THE  highway  recently  completed  by  the  construc- 
tion bureau  of  the  state  highway  department  in  the 
vicinity  of  Franklin,  Venango  County.  Pennsylvania, 
there  was  a  grade  1 1  miles  long  ascending  from  the 
railroad  siding  where  the  unloading  of  materials  was 
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done.  The  gradient  at  cirtain  points  ran  as  high  as 
9  per  cent.  Beyond  the  top  nf  this  grade  approximately 
3J  miles  of  road  were  to  b-  built.     The  problem  l'>  )"• 
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solved  was  to  devise  some  efficient  and  economical 
method  for  hauling  the  materials  up  this  grade  for 
concrete. 

After  careful  consideration  of  the  use  of  gear-driven 
locomotives,  trucks,  and  a  combination  of  trucks  and 
industrial  railroad,  it  was  decided  to  grade  the  hill  first, 
to  lay  a  24-in.  railway  track  on  each  side  of  the  finished 
grade  and  then  haul  trains  of  cars  loaded  with  filled 
batch  boxes  up  one  track  and  empties  down  the  other, 
using  as  motive  power  ten-ton  caterpillar  tractors,  which 
occupied  the  space  between  the  two  railroad  tracks.  The 
cars  were  attached  to  the  tractor  by  means  of  a  l-in. 
cable  about  40  ft.  long. 

To  prevent  runaways  a  piece  of  heavy  iron  was  placed 
with  one  end  in  the  rear  knuckle  of  the  rear  car,  the 
other  end  dragging  on  the  ground.  This  iron  was  about 
3  ft.  long  and  was  flattened  to  a  rough  cutting  edge  at 
the  lower  end.  If  for  any  i-eason,  such  as  breaking  of 
the  cable,  the  cars  started  to  slide  downhill,  this  "stop" 
thrust  itself  into  the  ground  and  held  the  train.  To 
send  empty  cars  down  the  hill  the  train  was  kept  at- 
tached to  the  tractor  and  dropped  down  with  the  trac- 
tor holding  the  train  back.  It  was  found  that  the  best 
results  were  obtained  with  a  tractor  speed  of  four  miles 
an  hour.  This  enabled  the  tractor  to  haul  as  high  as 
six  loaded  cars  up  the  grade. 


Instrument  "Speaks"  Reservoir  Water  Level 
to  Distant  Engineer  by  Telephone 

By  Major  R.  Johnstone-Taylor 

Underdale,    Shrewsbury,   England 

THROUGH  combined  use  of  the  telephone  and  the 
gramophone  a  recorder  has  been  set  up  at  the  Delta 
Barrage,  Egypt,  whereby  an  engineer  removed  several 
miles  from  the  reservoir  is  told  the  water  level  therein. 
The  system  which  thus  does  away  with  the  services  of 
an  attendant  at  the  reservoir  has  recently  been  installed 
by  Kents  of  London. 

The  recorder  can  be  switched  into  an  existing 
telephone  circuit  when  information  is  wanted.  One 
transmitter   is   used,   the   ordinary   standard   telephone 
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PIG.   1— WATER  LEVEL  RECORDER  AT  DELTA 
BARRAGE,    EGYPT 
The  instrument  is  seen  at  the  left  of  the  picture  with  the 
metallic  cover  upon  it. 
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acting  as  the  receiver.  The 
calling  is  done  exactly  as 
in  any  ordinary  'phone  call. 
Two  methods  of  producing 
audible  signals  have  been 
employed :  One  is  by  means 
of  a  gramophone  which 
states  the  depth;  the  other 
is  by  means  of  contacts 
which  give  a  certain  num- 
ber of  clicks  to  correspond 
to  a  certain  depth  of  water 
in  the  tank  or  reservoir. 

If  the  gramophone 
.'system  be  used  the  ap- 
paratus consists  essentially 
of  the  gramophone  clock- 
work mechanism  working 
in  conjunction  with  a  level 
recorder  gear,  the  mech- 
anism being  inclosed  in  a 
locked  iron  case.  By  a 
movement  of  a  float  resting 
on  the  water,  the  tone  arm, 
sound  box  aftd  needle  of 
the  apparatus  are  moved 
laterally  into  a  position 
with  the  disk  to  give  the  correct  reading  when  the 
needle  is  brought  into  contact  therewith.  To  make  the 
contact  a  sprocket  wheel  is  geared  with  the  disk  spindle 
of  the  clockwork  mechanism.  This  sprocket  is  fitted 
with  a  platform  and  from  it  a  runner  travels  down  a 
small  ramp  and  by  a  system  of  levers  and  a  cord  the 
sound  box,  with  the  needle  attached,  is  lowered  upon  the 
disk  when  the  mechanism  is  in  rotation  with  the  disk, 
and  raised  when  the  mechanism  stops. 

The  instrurhent  is  fixed  at  the  reservoir  and  con- 
nected up  in  the  usual  way  to  the  nearest  telephone 
exchange.  It  is  allocated  a  subscriber's  number,  which, 
when  asked  for,  puts  the  inquirer  into  communication 
with  the  instrument  which  then  speaks  to  him.  Signals 
are  given  eight  times  to  avoid  any  possibility  of  error 
through  mishearing. 

The  recording  disk  is  vocalized  in  200  concentric 
circles  spread  over  a  distance  of  3'  in.,  the  gear  reduc- 
tion between  float  and  tone  arm  being  designed  espe- 
cially for  each  machine.  The  disk  reads  from  "empty" 
to  "one  double  naught,'"  enunciating  each  digit,  that  is 
"seven-two,"  "seven-two-half,"  etc. 

In  the  instrument  which  records  by  clicks  a  contact 
arm  is  moved  parallel  to  the  axis  of  the  drum  by  the 
movement  of  the  float.  When  the  'phone  exchange  rings 
the  instrument  the  clockwork  is  set  in  motion  and  the 
drum  rotated.  The  contact  arm  makes  electrical  con- 
tact with  the  drum  during  its  revolution,  thus  causing 
a  series  of  sounds  to  be  imparted  to  the  circuit.  Signals 
are  sent  in  groups  of  three  with  a  longer  pause  between 
each  set  of  digits.  This  is  to  facilitate  reading  so  that 
the  clicks  can  readily  be  heard.  Signals  are  repeated 
three  times,  the  line  is  then  automatically  cleared  and 
is  ready  to  be  called  again. 
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Reservoir  Spillway  Discharge  Studies 

By  F.  H.  Macy 

Assistant  Engineer,  Bureau  of  Water  Power.  OfBcc 
New  York  State  Engineer  and  Surveyor 

THE  writer  has  used  the  well-known  mass  curve  of 
runoff  to  solve  many  stream-flow  and  control  prob- 
lems and  finds  it  convenient  when  applied  to  the  study  of 
reservoir  spillway  discharges  herein   described. 


IK.KO 

A 

'    \  ^ 

6 

\ 

V 

\ 

1/  !<' 
^1  ^/ 

\      \ 

\  \ 

"^ 

\ 

0 

^^        ^d 

^^^ 

■^^ 

Hours 
FIG.  1— HYDROORAPH  OF*  ASSUMED  Fl.OOn  RliNOFF 

Taking  any  as.sumed  flood  runoff  hydrograph,  for 
example  that  shown  in  Fig.  1,  the  discharge  for  each 
hour  may  be  determined  and  reduced  to  a  convenient 
unit  for  construction  of  the  mass  curve.  Knowing  the 
flow  area  of  the  reservoir  at  the  crest  elevation  of  the 
spillway,  and  the  spillway  length,  curves  may  be  plotted 
showing  the  relation  between: 

(1)  Spillway  discharge  in  billion  cubic  feet  per  hour 
and  height  of  water  on  the  crest: 

(2)  Spillway  discharge  in  billion  cubic  feet  per  hour 
and  storage  on  the  crest  in  billion  cubic  feet.  (Fig.  3). 

The  problem  may  be  solved  graphically  or  in  tabular 
form  as  follows: 
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TABLF,    I 

I 

II 

III 

IV 

V 

VI 

Flood 

Intografcd 

Discliargc 

Discharce 

Flood 

Over 

Spillway 

DLscharge 

Spillway 

Discliiirge 

on  Cre.sl 

KUUnn 

Billion 

Billion 

H.mr 

Per  Hr. 

Cu.Ft. 

Cu.Ft.  PerHr. 

Cu.Ft. 

Cu.Ft. 

1 

.007 

.007 

0 

0 

.007 

2 

.008 

.015 

.0001 

.0001 

.0149 

3 

.008 

.023 

.0001 

.0002 

.0228 

4 

.009 
etc.  to 

.032 

00015 

.00035 

.0316 

54 

.336 

9  615 

324 

5.392 

4.223  Max. 

The  flows  from  the  hydrograph,  Fig.  1,  are  reduced 
to  billion  cubic  feet  per  hour  for  each  hour  and  placed 
in  Column  II.  This  column  is  integrated  to  form 
Column  III,  which  is  the  mass  curve  data  for  the  flood 
inflow.  The  assumption  is  made  that  the  flow  for  the 
first  hour  is  all  stored  on  the  spillway  crest,  i.e.,  no 
overflow,  making  Columns 
IV  and  V  for  the  first  hour 
equal  to  0,  Column  VI  for 
the  first  hour  being  equal 
to  Column  III. 

The  next  assumption  is 
that  the  amount  of  storage 
on  the  crest  at  the  end  of 
each  hour,  or  more  strictly 
the  equivalent  head,  deter- 
mines the  discharge  during 
the  succeeding  hour.  This 
spillway  discharge  is 
derived  directly  from  Fig. 
3.  (It  is  advisable  to  plot 
the  lower  portion  of  Fig. 
3  on  a  large  scale  as  the 
quantities  involved  are 
small.)  The  spillway  dis- 
charge having  been  deter- 
mined, this  is  integrated,  giving  Column  V,  which 
is  the  mass  curve  of  the  spillway  discharge.  Column 
VI  is  Column  III  less  Column  V.  The  computation  is 
carried  on  until  the  maximum  value  of  spillway  dis- 
charge is  obtained. 

The  process  may  al.so  be  solved  by  plotting  the  mass 
curve  data  to  some  convenient  scale.     (Fig.  2.) 

A  somewhat  similar  method  as  described  above, 
written  by  C.  C.  Jacob,  appeared  in  Engineering  Neivs 
June  13,  1912,  p.  1134. 


/ 

f 

/•> 

Ir 

/ 

y 

15 

c 

M. 

P'fi 

^fs^^xne  on  cresf^ 

1  ^li&CF.'ias' 

a  ^ 

1 1 

0 

-^ 

J  / 

24 


46 


72 


96 


EO 


Hours 

FIG.    2— MASS    CURVE    OF 
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Track  In.spection  Instrument 

A  simple  track  recording  instrument  which  is  actu- 
ated by  the  oscillations  of  the  train  so  as  to  indicate 
irregularities  of  line  and  surface,  and  which  may  be 
n^ounted  in  an  ordinary  car,  is  being  used  on  the  Great 
Northern  Ry.,  of  England.  A  box  about  12x18  in.  and 
24  in.  high  contains  the  mechanism  for  four  recording 
pens  and  a  continuous  strip  of  paper  for  the  chart. 
One  pen  is  operated  by  a  bulb  held  by  an  observer  who 
thus  indicates  mile  posts,  stations,  junctions  and  other 
points.  The  others  are  operated  by  counterweights  and 
pendulums  controlled  by  oil  and  pneumatic  dashpot.s.  Of 
the.se  three  pens,  one  records  longitudinal  oscillations 
due  to  braking  and  acceleration  and  to  rolling  motion 
caused  by  low  rail  joints;  the  second  records  lateral 
movements  due  to  bad  line  or  wide  gage;  the  third 
records  vertical  motion  due  to  irregular  surface  of 
track.  From  the  chart  the  engineers  can  locate  spots 
or  stretches  of  track  that  need  attention  for  proper 
maintenance. 
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Letters  to  the  Editoi* 


This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  intere/st  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  thsir  letters  short. 


More  on  Mississippi  Spillways 

Sir— Your  issue  of  Jan.  4,  1923,  devoted  considerable 
space  to  the  flood  problem  on  the  Mississippi  River.  The 
importance  of  the  problem,  now  that  the  condition  of  the 
lower  river  has  become  so  critical,  appeals  to  publicity,  in 
order  that  the  real  situation  may  be  better  understood. 

The  writer  of  this  letter,  who  is  a  member  of  the  Engi- 
neering sub-committee  of  the  Safe  River  committee  of  New 
Orleans,  and  who  appeared  before  the  Flood  Control  com- 
mittee of  the  House  of  Representatives,  during  December, 
advocating  a  spillway  in  the  vicinity  of  New  Orleans  as 
a  supplement  to  the  present  levee  system,  vdshes  to  call 
your  attention  to  what  he  considers  misleading  deductions 
in  your  presentation  of  the  case. 

In  your  editorial  comment  you  say:  "It  may  be  pointed 
out  that  each  side  avoids  extensive  reference  to  the  main 
criticism  of  the  other.  The  spillway  advocates  are  little 
concerned  with  the  structural  stability  of  a  spillway  or 
weir.  Col.  Townsend  dismisses  rather  lightly  the  long  held 
contention  that  the  main  argument  against  a  spillway  is  a 
possible  silting  up  of  the  river  below  the  spillway.  Of  the 
two  omissions.  Col.  Townsend  has  the  better  of  it  in  that 
he  is  arguing  about  something  that  is  tangible  and  assured, 
the  tremendous  force  of  250,000  sec.-ft.  of  water  and  the 
difficulty  of  building  in  the  Louisiana  alluvium  any  dam  or 
weir  that  could  withstand  it.  This  is  an  engineering  prob- 
lem of  gigantic  proportions  and  while  it  is  by  no  means  in- 
herently insoluble,  its  solution  involves  courage  and  huge 
expenditure." 

It  is  true  that  our  committee  laid  its  greatest  stress  upon 
the  question  of  the  old  trite  bugaboo  of  channel  impairment 
below  the  spillway,  and  furnished  an  abundance  of  good 
evidence  to  disprove  it,  not  only  in  the  report  from  which 
you  quote  but  also  in  arguments  before  the  Flood  Control 
committee  of  the  House  of  Representatives.  We  did  this 
because  the  Mississippi  River  Commission's  argument  has 
always  been  that  checking  the  velocity  in  the  slighest 
degree  by  any  form  of  outlet  or  waste  weir  would  cause 
impairment  by  sedimentary  deposit  greater  than  the  benefit 
derived  from  the  opening.  We  had  never  heard  of  struc- 
tural difficulties  being  offered  as  argument  against  the 
practicability  of  a  spillway. 

The  Mississippi  River  Commission  in  1895  made  an 
elaborate  survey  of  many  cross-sections  above,  opposite  and 
below  the  present  outlet  through  Old  River,  at  Red  River 
Landing,  into  the  Atchafalaya.  In  1910,  they  resurveyed 
those  same  cross-sections  and  found,  in  absolute  refutation 
of  their  theory,  that  instead  of  impairrnent  during  the 
intervening  fifteen  years,  there  had  been  a  channel  improve- 
ment of  7.4  per  cent. 

By  order  of  Congress,  the  Mississippi  River  Commission, 
in  1914,  had  Col.  Clarke  L.  Smith,  U.  S.  A.,  make  a  survey 
to  determine  the  advisability  of  a  spillway,  or  spillways,  in 
the  vicinity  of  New  Orleans.  His.  report  was  most  gratify- 
ing and  showed  that  a  spillway  6,000  ft.  wide,  into  Lake 
Borgne,  below  New  Orleans,  would  have  held  the  1922  flood 
to  more  than  3  ft.  lower  stage  than  was  reached.  The  plan 
was  rejected  by  the  commission  on  the  grounds  that  it  would 
not  be  used  very  often,  that  the  relie:^  was  not  very  great- 
and  that  it  was  hazardous  and  expensive.  The  first  argu- 
ment is  as  untenable  as  would  be  an  argument  against  fire 
insurance;  the  second  argument  is  unsound  because  that 
relief,  though  apparently  small  would  have  meant  in  1922 
the  diff'erence  between  the  crevasse  and  no  crevasse.  Three 
feet  more  relief  would  have  averted  the  Poydras  crevasse. 


The  argument  of  expense  is  not  sound  because  the  Poydras 
crevasse  was  more  expensive  than  the  cost  of  a  spillway  and 
we  are  still  liable  to  other  crevasses  in  the  near  future.  The 
argument  of  hazard  is  a  decided  reflection  on  American 
engineers.  Furthermore,  if  the  whole  works  blow  out  we 
would  only  have  a  crevasse  and  we  are  accustomed  to 
crevasses. 

There  has  been  neither  improvement  from  scouring  nor 
impairment  from  sedimentary  deposit  in  outlets.  Insofar 
as  the  writer  has  been  able  to  ascertain  the  river  responds 
to  the  calls  of  cross-section  and  slope  just  as  if  it  were  a 
clear  stream,  the  velocity  being  at  all  times  adequate  to 
carry  all  the  sediment  in  suspension.  The  reason  the  river 
gets  higher  than  formerly  is  that  confinement  by  levees 
forces  into  it  water  that  formerly  rested  in  natural  storage 
basins  until  the  crest  had  passed. 

The  contention  of  our  committee  is  that  the  reasonable 
limits  of  levee  heights  will  have  been  reached  when  the 
present  commission  grade  and  cross-section  is  attained  and 
the  floods  will  be  still  far  from  provided  for.  We  know  that 
additional  means  of  flood  control  must  be  provided  and  see 
in  a  spillway  the  greatest  measure  of  relief  at  the  least 
expense. 

It  is  inconceivable  that  engineers  who  can  build  the  Pan- 
ama canal,  the  Roosevelt  dam,  the  Keokuk  dam  and  numer- 
ous other  similar  works  would  fail  on  so  simple  a  project 
as  a  spillway  into  Lake  Borgne,  below  New  Orleans.  A 
flow  of  250,000  cu.ft.  per  sec.  is  considerable  water,  but  the 
weir  is  6,000  ft.  long,  two  and  a  half  times  the  width  of  the 
Mississippi  River.     The  maximum  flow  through  it  will  be 

6  ft.  deep,  and  the  maximum  velocity  over  the  weir  less  than 

7  ft.  per  sec,  just  about  the  same  as  that  in  the  river  past 
the  spillway. 

The  elevation  of  the  crest  of  the  spillway  will  be  12.7 
ft.  above  mean  gulf  level;  add  6  ft.  for  the  maximum  depth 
of  water  over  the  weir  and  we  have  a  crest  of  18.7  ft.  for 
the  water  at  the  spillway.  The  natural  elevation  of  the 
ground  600  ft.  back  of  the  spillway  is  just  about  7  ft.  above 
mean  gulf  level  and  drops  practically  all  of  this  7  ft.  in 
the  first  half  mile  towards  Lake  Borgne,  when  it  enters  a 
timbered  swamp  which  is  practically  gulf  level.  It  is  about 
four  miles  across  this  swamp  to  Lake  Borgne. 

The  spillway  plans  provide  a  flexible  apron. for  600  ft. 
from  the  spillway,  made  of  concrete  blocks  held  together 
by  cables,  on  which  apron  the  force  of  the  water  coming 
over  the  weir  can  expend  itself. 

There  will  probably  be  something  of  a  hole  dug  by  the 
water  at  the  extremity  of  the  apron  but,  as  it  tends  to  dig 
back  towards  the  spillway,  the  flexible  apron  will  adjust 
itself  to  the  configurations  of  the  hole  and  the  digging  will 
cease  when  a  sufficient  water  cushion  is  obtained  to  consume 
the  force  of  the  sudden  fall. 

The  resistance  of  the  stumps  and  vegetation  in  the  swamp 
portion  of  the  spillway  will  be  great  enough  to  slow  the 
water  down  to  probably  no  more  than  the  current  in  the 
river;  this  will  mean  a  depth  of  6  ft.  through  the  spillway, 
which  will  back  up  against  the  weir  a  sufficient  height  of 
water  to  materially  modify  the  force  of  the  fall.  If  this 
is  not  sufficient  it  would  be  no  great  engineering  feat  to 
install  retarders  to  accomplish  the  desired  purpose. 

Instead  of  thinking  of  this  proposition  in  terms  of  250,000 
sec.-ft.  of  water,  which  carries  the  terrors  of  huge  volume 
with  it,  let  us  think  of  it  as  a  flow  of>  water  6  ft.  deep  over 
a  dam  5  ft.  high.    It  then  sounds  less  formidable. 

The  structure  will  be  on  a  pile- foundation  similar  to  those 
used  in  New  Orleans,  in  the  identical  soil  upon  which  rest 
buildings  more  than  twenty  stories  high. 

Col.  Townsend  says  "The  committee  invites  attention  to 
a  fact  long  known  to  river  engineers  that  the  amount  of 
sediment  carried  by  the  river  in  suspension  at  New  Orleans 
bears  an  obscure  relation  to  flood  heights,  but  they 
appear  to  be  ignorant  of  the  cause  of  the  phenomenon." 
He  then  proceeds  to  explain  the  greater  turbidity  of  Mis- 
souri water  over  that  of  the  Ohio,  a  matter  quite  thoroughly 
gone  into  by  the  writer  before  the  Flood  Control  committee 
of  the  House.  Our  committee  was  not  ignorant  of  the  cause 
of  this  turbidity  condition  but  the  cause  was  not  at  issue. 
We  were  refuting  the  contention  heretofore  expressed  of  the 
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Mississippi  River  Commission  that  a  spillway  would  cause 
dangerous  deposit  due  to  diminishing  velocity. 

Col.  Townsend  also  says  "They  also  emphasize  another 
well  known  fact  that  the  river  discharge,  at  a  given  stage, 
constantly  varies.  A  river's  discharge  is  dependent  not  only 
on  the  area  of  its  cross-section  but  also  on  its  slope."  He 
then  goes  on  to  show  that  the  discharge  in  1916  was  greater 
lor  a  given  stage  than  was  the  case  in  1912  or  1922,  because 
the  flood  of  1916  was  of  short  duration  and  the  storage 
reservoirs  at  the  mouths  of  the  tributaries  were  not  all  filled 
up  and  the  slope  consequently  was  greater  than  in  1912 
and  much  greater  than  in  1922. 

The  committee  appreciated  these  facts  and  the  writer 
concurs  entirely  with  Col.  Townsend  in  his  deductions. 
What  we  were  endeavoring  to  show,  and  what  we  complain 
of,  is  that  the  closing  of  the  natural  storage  basins  has 
brought  about  the  condition  which  has  diminished  the 
capacity  of  the  I'iver  at  New  Orleans,  for  a  given  stage, 
twenty  per  cent  since  1851.  The  choking  of  the  river,  par- 
ticularly in  the  lower  reaches,  prolongs  the  floods  until 
practically  all  of  the  storage  area  becomes  filled  and  the 
slope  becomes  more  nearly  unifonn  and  consequently  gen- 
tler, which  means  less  discharge  for  a  given  stage.  We  are 
not  a  iRtle  surprised  to  note  that  while  Col.  Townsend  ad- 
mits this  he  still  persists  in  a  policy  which  can  mean  nothing 
but  failure  and  ruin,  for  it  is  obvious  that  the  capacity  of 
the  river  has  been  diminished  beyond  any  reasonable  hope 
that  levee  heights  can  compensate  in  cross-section  for  the 
loss  in  slope  due  to  the  closing  of  the  natural  storage  basins. 

[Mr.  Kemper  here  included  in  his  original  letter  a  criti- 
cism of  Col.  Townsend's  flood  figures  based  on  the  reference 
in  the  Townsed  paper  to  the  Vicksburg  stage  "on  April  18." 
As  this  was  a  typogi-aphical  error  in  the  original  paper,  the 
the  intention  being  to  refer  to  "April  28,"  Mr.  Kemper's 
criticism  does  not  seem  valid  and  is  therefore  not  included. — 
Editor.] 

Col.  To\vnsend  was  again  mistaken  when  he  says  that 
the  Cairo  stage  exceeded  .50  ft.  for  55  days  during  the  flood 
of  1922.  It  reached  50  ft.  on  March  20  and  passed  under 
the  50  ft.  mark  on  May  2,  remaining  50  f^  or  more  for 
44  days.  That  this  is  long  enough  is  admitted,  but  it 
caused  no  alarming  stages  between  Cairo  and  Memphis. 
The  Memphis  gage  did  not  get  within  4.5  ft.  of  the  191.3 
record  while  the  Arkansas  City  gage,  200  miles  below 
Memphis,  showed  2.9  ft.  higher  than  it  did  in  1913.  This 
variation  of  7.4  ft.  was  caused  wholly  by  the  closing  of 
the  Cypress  Creek  gap,  referred  to  by  Col.  Townsend,  which 
shut  water  out  of  the  Tensas  basin  at  the  mouth  of  the 
Arkansas  and  forced  it  into  the  Mississippi  River.  It  can 
not  be  accounted  for  by  the  high  condition  at  Cairo,  however 
much  the  Mississippi  River  Commission  would  like  to  use 
that  route  for  an  alibi,  for  the  reasonably  low  stage  at 
Memphis  was  between  to  disprove  it. 

There  is  just  one  ray  of  hope  in  Col.  Townsend's  most 
intere.sting  paper  and  that  is  contained  in  the.se  words — 
"The  principal  lesson  to  be  derived  from  the  flood  of  1922 
is  the  vital  importance  of  maintaining  the  existing  spill- 
way at  the  mouth  of  the  Red  River."  The  commission 
periodically  votes  on  closing  this  opening  into  the  Atcha- 
falaya.  At  their  last  vote  on  the  subject  the  engineers  were 
divided  three  to  three  and  the  lay  member  saved  the  situa- 
tion by  voting,  as  he  told  me,  his  common  sense.  He  saw 
that  great  volume  of  water  leaving  the  Mis.sissippi  into 
the  Atchafalaya,  with  the  tops  of  the  levees  barely  out  of 
water,  and  his  common  sense  told  him  if  that  additional 
burden  was  placed  on  the  river  the  levees  would  be  over- 
topped. It  is  the  writer's  opinion  that  they  would  be  over- 
topped about  6  ft.,  just  as  the  Arkansas  City  stage  was 
raised  7.4  ft.  by  closing  the  Tensas  opening. 

Our  committee  believes  that  the  only  hope  for  flood  relief 
ia  thoroughly  intelligent  information.  The  public  in  general 
and  our  legislators  in  particular  have  hvvn  deceived  by  fal.sc 
theories.  We  think  the  Mississippi  River  Commission  should 
either  defend  its  actions  on  their  merits  or  acknowledge 
their  error.  They  seem  disinclined  to  do  cither.  We  feel 
p'atified,  however,  over  the  progress  made  in  Col.  Town- 
send's admission  that  the  opposition  to  spillways  is  now 
based  only  on   structural  difficulties  and  not  upon  channel 


impairment,   as   the   commission    has    falsely   preached    for 
forty-three  years. 

We  know  that  a  spillway  will  cost  no  more  than  a  very 
mediocre  crevasse  and  we  know  if  the  spillway  were  to  blow 
out  it  would  only  be  a  crevasse  and  we  are  accustomed  to 
crevasses.  We  also  know  that,  if  the  Mississippi  River 
Commission  has  no  engineers  competent  to  build  a  spillway 
there  are  private  concerns  that  for  a  reasonable  considera- 
tion will  build  it  and  bond  it  against  blowing  out. 

The  commission  has  the  authority  to  build  spillways  and 
it  is  our  purpose  to  so  bombard  it  with  truth  that  it  will  be 
unable  to  stand  the  pressure  of  a  righteous  opposition  and 
rescind  from  its  present  arbitrary  and  not  entirely  consistent 
position.  J.  P.  Kempe», 

New  Orleans,  La.,  Civil  Engineer. 

Jan.   18. 


Sir — In  your  issue  of  Jan.  4  you  state  "Col.  Townsend 
dismisses  rather  lightly  the  long  held  contention  that  the 
main  argument  against  a  spillway  is  the  possible  silting 
up  of  the  river  below  the  spillway."  It  is  unfortunate  that 
he  has  done  so  for  that  is  the  crux  of  the  whole  matter. 

The  organic  law  creating  the  Mississippi  River  Com- 
mission in  1879  provided  that  "the  commission  shall  report 
in  full  upon  the  practicability,  feasibility  and  probable  cost 
of  the  various  plans  known  as  the  jetty  system,  the  levee  sys- 
tem and  the  outlet  system  as  well  as  upon  such  others  as  they 
deem  necessary."  In  obedience  to  these  in.structions  the  com- 
mission began  the  collection  of  data  from  all  available  sources, 
including  the  experiences  in  foreign  lands,  and  the  studies 
extended  through  a  period  of  several  years.  In  fact  the 
study  of  the  eff'ect  of  outlets  and  crevasses  on  the  bed  of 
the  river  has  been  continuous  up  to  the  present  time.  And 
the  conclusion  was  reached  that  any  outflow  of  material 
volume  from  the  main  stream  reduces  the  capacity  of  the 
main  stream  below,  through  deposits  of  sediment,  whether 
the  outflow  is  an  outlet,  a  spillway  or  a  crevasse.  It  is 
merely  a  question  of  the  extent  of  the  reduction  of  section 
and  not  a  question  of  fact. 

The  data  gathered  from  the  early  experiences  of  crevasses 
in  Louisiana  and  data  gathered  since  by  actual  surveys 
made  by  the  commission  before  and  after  many  crevasses, 
all  bear  out  the  correctness  of  the  conclusions  above  cited. 
There  have  been  many  attempts  to  explain  away  the  results, 
but  actual  facts  and  figures  to  disprove  them  are  still 
lacking.  Furthermore,  experiences  of  many  years  in  other 
lands  where  great  sedimentary  rivers  have  been  bled  by 
numerous  irrigation  canals,  show  that  the  rivers  have 
silted  up  to  such  extent  that  they  are  no  longer  able  to  carry 
anything  like  their  former  volume. 

Neither  is  it  important  to  differentiate  between  outlets 
and  spillways  or  crevasses.  Assume  a  spillway  connecting 
the  Mississippi  River  and  Lake  Borgne  in  operation  during 
the  flood  of  1922.  As  soon  as  the  outflow  begins,  the  deposit 
of  sediment  in  the  river  below  follows  and  continues  until 
the  bankful  stage  or  top  of  weir  is  reached  on  the  recession 
of  the  flood.  There  is  found  a  decided  reduction  in  the  sec- 
tion of  the  river  below  and  a  material  loss  in  its  carrying 
capacity,  depending  in  a  measure  on  the  volume  and  dura- 
tion of  the  outflow.  In  the  case  of  the  Polydras  crevasse  of 
1922  the  measured  decrease  in  section  amounted  to  about  7 
per  cent.  In  one  case  measured  the  decrease  amounte<l  to 
24  per  cent.  The  danger  lies  in  the  loss  of  carrying 
capacity. 

Assume  an  overflow  of  250,000  cu.ft.  per  sec,  what  will 
be  the  actual  reduction  in  flood  stage?  A  study  of  the 
actual  discharge  measurements  at  Carrollton  would  indicate 
that  the  abstraction  of  so  large  a  volume  from  the  river 
should  reduce  the  stage  about  4  ft.  The  actual  re<luctioii 
according  to  gage  readings  is  however  only  \.C<  ft.  There 
is  only  one  way  to  account  for  this  and  that  i.x,  the  reduction 
.of  the  channel  capacity  below  the  weir  formed  by  the 
deposits  has  reijuired  that  much  increase  in  stage  in  order 
to  carry  off"  the  volume  put  upon  it.  That  is  whj'  the 
reduction  in  stage  looked  for  from  a  spillway  can  never  be 
realized  and  will   always   be   disappointing. 

It  i.t  not  now  and  never  has  been  a  question  of  navi|;alioB 
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below  Baton  Rouge  where  the  navigable  depth  of  water 
is  ample  at  all  stages  of  the  river.  As  the  river  carries  a 
maximum  of  over  1,500,000  cu.yd.  of  sediment  per  day  past 
the  spillway  site,  is  it  any  wonder  that  the  channel  capacity 
ia  reduced,  a  part  of  the  sediment  dropped,  due  to  the 
depleted  volume?  The  outflow  through  the  spillway  is 
from  the  surface  where  if  anything  the  percentage  of  sedi- 
ment is  the  lowest. 

In  every  case  where  the  effect  of  crevasses  on  the  bed 
of  the  river  has  been  measured  a  reduction  of  section  has 
been  noted  and  the  lowering  of  the  stage  of  river  due  to  the 
crevasse  has  not  been  commensurate  with  outflow  volume. 

The  river  again  within  its  banks  or  below  the  crest  of 
the  weir,  the  assumed  spillway  has  no  further  influence 
until  the  next  flood  comes,  and  this  may  be  an  interval  of 
several  years.  When  it  first  became  effective,  the  channel 
conditions  were  the  resultant  of  several  succeeding  confined 
flood  stages  and  the  usual  low  stages.  It  seems  probable 
that  like  conditions  would  be  required  to  restore  the  channel 
to  the  conditions  which  existed  when  the  spillway  outflow 
began.  That  is  to  say  a  channel  developed  by  a  flow  of 
1,500,000  sec.-ft.  once  depleted  by  a  crevasse  or  spillway  out- 
flow, could  only  be  fully  restored  by  a  volume  equal  to  that 
which  created  it. 

The  length  of  river  covered  by  the  reduction  in  section 
has  never  been  determined  but  is  not  important  as  the 
reduction  in  volume  of  flow  is  measured  by  the  area  of  the 
cross-section  and  the  velocity  due  to  the  local  slope.  The 
extent  to  which  the  deposits  may  be  cumulative  has  not 
been  determined.  That  there  will  be  some  removal  of  the 
deposits  due  to  scour  between  bankful  stage  and  low  water 
seems   inevitable. 

Rivers  in  foreign  lands  which  have  been  under  observa- 
tion for  many  years  definitely  show  a  cumulative  deteri- 
oration of  the  lower  reaches  where  the  volume  higher  up  has 
been  largely  depleted. 

After  an  extended  series  of  observations  before  and  after 
crevasses,  of  crevasses  open  and  closed,  the  commission 
stated  its  conclusions:  "That  the  loss  of  volume  through 
high  water  outlets  caused  both  a  diminution  of  velocity 
and  a  deflection  of  the  thread  of  movement  of  the  stream 
towards  the  outlet,  accompanied  by  loss  of  power  necessary 
to  transport  the  material  with  which  it  is  loaded.  The 
excess  of  load  is  dropped  in  the  bed,  decreasing  the  section 
below  the  outlet.  When  these  conditions  occur  frequently 
*  *  *  the  injury  inflicted  on  the  river  as  a  channel  or  as 
a  drain  is  cumulative,  leading  to  general  deterioration." 

All  later  observations  have  confirmed  these  conclusions 
and  nothing  has  been  developed  which  seriously  questions 
their  validity. 

In  1913  the  commission  directed  that  surveys  be  made  of 
possible  spillway  sites  below  Baton  Rouge  and  after  con- 
sideration of  the  results,  reached  the  following  conclusions, 
in  November,  1914:  "Exhaustive  surveys  and  examinations 
have  been  made  of  six  possible  sites  for  spillways,  below 
Baton  Rouge,  and  while  such  spillways  of  adequate  dimen- 
sions might  reduce  flood  heights  locally  to  a  limited  extent, 
their  introduction  into  the  adopted  scheme  of  flood  control 
would  add  new  and  serious  dangers  to  the  integrity  of  the 
levees  themselves,  and  to  the  lands  and  improvements  in 
the  vicinity  of  the  controlling  works.  Then  too  the  first 
cost  and  the  maintenance  of  such  controlling  works  would 
be  very  gi-eat  and  far  in  excess  of  the  benefits  that  might 
be  derived  therefrom.  It  is  therefore  the  "^pinion  of  the 
commission  that  the  use  of  spillways  for  tne  purpose  of 
reducing  flood  heights  is  impracticable." 

The  writer  has  not  deemed  it  necessary  to  burden  these 
statements  with  definite  figures  as  they  are  to  be  found  in 
abundance  in  the  reports  and  files  of  the  commission. 

J.  A.   OCKERSON, 

Past  President,  American  Society  of  Civil  Engineers. 
St.  Louis,  Mo.,  Jan.  25. 

[The  two  letters  above  were  referred  to  Col.  Townsend, 
who  has  replied  as  follows : — Editor.] 

Sir — The   letters   of  Mr.   Ockerson   and   Mr.   Kemper   in- 
stead of  refuting  the  deductions  in  my  paper  on  spillways, 
ely  confirm  them, 
eduction  in  carrying  capacity,  of  7  per  cent  to  24  per 


cent  as  stated  by  Mr.  Ockerson  would  be  detrimental  to 
navigation  between  Cairo  and  the  mouth  of  the  Red  River 
wheie  channel  depths  varying  from  ii  to  10  ft.  are  found  on 
bars  at  lower  water,  but  below  New  Orleans,  where  depths 
exceeding  60  ft.  exist  on  crossings,  a  reduction  to  50  ft. 
would  be  of  no  practical  importance  to  seagoing  vessels  so 
long  as  the  depth  on  the  bar  at  the  mouth  of  the  river  does 
not  exceed  the  35  ft.  of  the  existing  project. 

Mr.  Kemper  relies  on  the  resistance  afforded  by  four 
miles  of  "stumps  and  vegetation,"  to  prevent  a  concentrated 
flow  of  250  000  sec.-ft.  on  a  slope  of  four  feet  to  the  mile, 
from  scouring  Louisiana  alluvium  after  "something  of  a 
hole  has  been  dug"  at  the  weir.  Those  "who  built  the 
Panama  Canal,  the  Keokuk  dam  and  the  Roosevelt  dam" 
used  larger  coefficients  of  safety. 

Mr.  Kemper  utilizes  a  typographical  error  to  controvert 
my  computations  of  flood  heights.  The  crest  of  the  flood 
culminated  at  Vicksburg  on  April  28  instead  of  April  18 
erroneously  stated  in  the  paper.  This  could  have  been 
inferred  from  the  allusion  to  the  propagation  of  the  flood 
to  the  mouth  of  Red  River  in  17  days.  Even  the  hydro- 
graphs  published  by  the  committee  show  two  distinct  flood 
waves  down  to  Donaldsonville.      C.  McD.  Townsend, 

Brooklyn,  N.  Y.  Col.   (ret'd),  Corps  of 

Feb.  7,  1923.  Engineers,  U.  S.  A. 


A  $15,000  Water  Bond  Issue  Will  Cost  City  $39,750 

Sir — The  $15,000  of  water  improvement  bonds  issued  in 
1892  by  Mt.  Pleasant,  Mich.,  will  cost  the  city  of  Mt. 
Pleasant  $39,750.  This  is  a  condition  that  one  might  find 
in  a  good  many  other  cities  in  the  United  States.  Long- 
term  bonds  have  been  quite  generally  used  in  the  past, 
but  improved  city  finance  make  use  of  serial  bonds. 

The  Mount  Pleasant  water  bonds  of  1892  were  to  run  for 
fifteen  years  and  bsar,  5  per  cent  interest.  No  sinking  fund 
was  provided.  When  the  bonds  were  due  in  1907  there  was 
no  money  available  to  retire  them.  To  raise  the  whole 
$15,000  by  taxation  in  one  year  when  the  entire  tax  would 
otherwise  be  only  .$17,400  was  out  of  the  question.  So  the 
$15,000  bond  issue  was  refunded  for  twenty  years,  but  al 
4J  instead  of  the  original  5  per  cent. 

Not  a  dollar  was  put  into  a  sinking  fund  to  relieve  this 
bond  until  June  1922,  when  $2,500  was  appropriated  by  the 
commission  and  it  was  recommended  that  the  same  amount 
sliould  be  appropriated  yearly  for  the  next  five  years,  so  as 
to  retire  these  bonds  on  July  15,  1927. 

Interest  on  the  original  bonds  for  fifteen  years  at  5  per 
cent  was  $11,250  and  on  the  re-issue  for  twenty  years  at  4i 
per  cent  is  $13,500,  making  a  total  of  $24,750  interest.  If  5 
per  cent  1-15-year  serial  bonds  has  been  issued  the  total 
interest  charge  would  have  been  $6,000  instead  of  $24,750 
or  a  saving  of  $18,750.  This  is  not  all,  for  the  water-works 
bond  issue  is  only  one  of  several  of  the  sort  that  this  city 
has  had  to  shoulder.  We  are  now  paying  city  debts  that 
should  have  been  paid  fifteen  years  ago.  No  wonder  that 
taxes  are  high.  C.  H.  Peterson, 

Mt.  Pleasant,  Mich.,  Feb.  7.  City  Manager. 


River  Improvement  Costs  on  Ton-Mile  Basis 

In  a  special  report  now  before  the  Joint  Waterways 
Committee  of  the  Western  Society  of  Engineers  the 
following  estimates  are  offered  as  to  the  costs  of  several 
river  improvements  reduced  to  a'ton-mile  basis.  The 
figures  are  not  to  be  considered  accurate  but  are  sub- 
mitted as  approximations  or'  indications  of  actual  costs : 

Tot.il  Annu.ll  Cost   of 

Cost  (Includes  Improvement 

.\nnn.al  Per  Ton-Mile 

Ton-Miles         Maintenance  Per  Veiir 

Per  Year       Plus  5  Per  Cent  IncludinR 

Waterway:                                    (Millions)          of  First  Cost)  Maintenaiui- 

Mononsah^Ia 782               $1,700,000  $.00216 

Ohio 4.220                 4.600,000  0011 

Mississippi 

(Vicksburg  to  New  Orleans)             750                  1.600.000  00215 

.Mlegheny 102                 288,000  016 

Sacramento 96                     132.750  .00138 

Warrior  Svstem 1 73                     775,000  00447 

Mississippi 175                     989,000  00565 

(Mouth  of  Missouri  to  Cairo) 

Total..  6,209  10,084,750  00162 
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News  of  the  Week 

CURRENT     EVENTS     IN     THE     CIVIL    ENGINEERING     AND    CONTRACTING     FIELDS 


An  injunction  suit  against  a  bonJ 
issue  of  $2,000,000  for  municipal  im- 
provements at  Beaumont,  Tex.,  author- 
ized two  years  ago,  has  been  dismissed 
by  the  Texas  Supreme  Court.  It  is 
expected  that  steps  will  be  taken  at 
once  to  expend  the  money  for  municipal 
improvements. 

By  the  terms  of  a  law  passed  recently 
by  the  Government  of  Panama  a  loan  of 
§4,500,000  is  to  be  floated  so  that  the 
national  program  of  highway  construc- 
tion started  in  1921  mav  be  carried  on. 
R.  W.  Hebard  &  Co.,  Inc.,  of  New  York 
and  Panama,  are  the  engineers  and  con- 
tractors for  work. 

On  Feb.  27  Champaign  County,  111.,  is 

to  vote  on  a  bond  issue  for  $2,500,000, 
the  proceeds  of  which  will  go  to  the 
building  of  hard  surfaced  roads.  The 
system  is  approved  by  the  State  High- 
way Department  and  comprises  173 
miles  of  9-ft.  concrete  road  which  can 
be  widened  to  an  18-ft.  width  as  traffic 
demands. 

The  senate  committee  on  education 
and  labor  has  reported  favorably  and 
without  amendment  the  Frelinghuysen 
bill  to  create  a  commission  on  unem- 
ployment to  study  public  works  which 
may  be  undertaken  advantageously  in 
periods  of  depression  when  abnormal 
numbers  of  men  are  without  work. 

The  East  Jersey  Water  Co.,  a  cor- 
poration interested  in  the  water  sup- 
plies of  various  New  Jersey  cities  and 
towns,  has  been  declared  a  public  utility 
and  thus  subject  to  state  regulation  by 
the  New  Jersey  Court  of  Errors  and 
Appeals.  The  decision  has  a  bearing 
upon  a  number  of  controverted  water- 
supply  and  rate  questions  in  northern 
New  Jersey. 

An  engineering  committee  to  report 
on  the  design  of  the  army  semi-rigid 
dirigible  R.Sl  has  been  named  by  the 
National  AdvLiiory  Committee  for  Aero- 
nautics. It  consists  of  Henry  Goldmark, 
chairman;  W.  W.  Pagon,  Prof.  Wm. 
Hovgaard,  Dr.  L.  B.  Tuckerman,  and 
Dr.  Max  Munk.  The  first  meeting  is  to 
be  held  Feb.  2.3.  A  committee  of  the 
'same  membership  was  appointed  last 
summer  to  investigate  the  naval  rigid 
airship  built  at  Lakehurst,  and  recently 
reported. 

HearingH  on  the  application  of  the 
New  York  Port  Authority  to  require 
the  railroads  entering  the  port  to  co- 
xperate  with  it  in  the  carrying  out  of 
its  comprehensive  plan  has  been  set 
by  the  Interstate  Commerce  Commis- 
sion for  .March  15.  It  will  be  held  at 
the  office  of  the  Port  Authority,  11 
Broadway,  New  York  City,  concur- 
rently with  a  hearing  on  the  same  .sub- 
ject to  be  held  by  the  Port  of  New 
York  Authority. 


Fire  in  New  York  Hospital 
for  Insane  Cost  25  Lives 

Twenty-two  patients  and  three  at- 
tendants were  burned  to  death  in  a  fire 
which  destroyed  the  west  wing  of  the 
east  main  building  of  the  Manhattan 
State  Hospital  for  the  Insane  on  Ward's 
Island,  New  York  City,  early  Sunday 
morning.  The  fire  occurred  in  the 
hospital  wing  of  one  of  the  buildings 
v.'hich  was  erected  more  than  half  a 
century  ago,  and  which  had  not  been 
made  fireproof.  Due  to  the  fact  that 
during  the  early  part  of  the  fire  only 
the  hospital's  owti  fighting  equipment — 
two  steamers,  one  truck,  one  utility 
wagon  and  one  horse-drawn  hose  cart — 
was  available,  damage  to  life  and  prop- 
erty was  doubtless  greater  than  it 
othei-wise  would  have  been. 

The  fire  started  around  five  o'clock 
and  was  not  out  until  six  hours  later. 
As  soon  as  the  gravity  of  the  situation 
was  realized  alarms  brought  to  the  East 
River  from  New  York  apparatus,  but 
only  two  pieces  of  apparatus  even  then 
were  ferried  over.  To  the  island's  equip- 
ment working  through  a  12-in.  pressure 
main,  were  added  two  of  the  New  York 
fireboats,  which,  however,  before  they 
could  operate,  had  to  stretch  lines  of 
hose  1,500  ft. 

The  fire  of  Sunday  is  the  sixth  that 
has  occurred  at  the  island  in  the  past 
26  years.  Each  time  emphasis  has 
been  placed  by  the  press  upon  the  lack 
of  fire  fighting  equipment  at  the  insti- 
tution. 

Several  investigations  have  been 
ordered.  Governor  Smith,  of  New  York, 
has  deputized  Dr.  Floyd  C.  Haviland, 
head  of  the  state  hospital  commission, 
to  represent  him  in  the  state  investi- 
gation.         

Consider  Electrification  for 
Ontario  Railway 

A  report  recommending  electrification 
of  the  Timiskaming  &  Northern  Ontario 
Ry.  by  F.  B.  Clement,  chief  engineer, 
and  J.  G.  G.  Kerry,  consulting  engineer 
of  the  T.  &  N.  b.  Ry.,  is  now  under 
consideration  by  the  commission  oper- 
ating the  line  and  the  Ontario  govern- 
ment. Electrification  is  recommended 
for  the  main  line  from  North  Bay  to 
Cochrane,  a  distance  of  252.3  miles;  for 
the  Iroquois  Falls  subdivision,  17  miles; 
and  for  the  Porcupine  subdivision,  33 
miles,  the  commission  to  take  immediate 
steps  to  secure  control  of  water  power 
on  the  Amable  du  Fond,  Blanche  and 
Frederickhouse  rivers.  It  is  also  recom- 
mended that  opportunities  be  given  to 
companies  operating  power  plants  in  the 
district  to  bid  for  the  supply  of  electric 
power.  The  estimated  cost  of  electrify- 
ing the  line  to  give  it  capacity  to  han- 
dle the  traffic  expected  by  1925,  esti- 
mated at  25  per  cent  greater  than  that 
handlc'd  in  1021,  is  $11,814,778.  The 
T.  &  .N'.  O.  commiysion,  in  presenting 
the  report  to  the  provincial  government, 
recommended  that  electrification  be 
postponed  for  the  present,  ast  its  suc- 
cess will  depend  upon  the  volume  of 
future  traffic. 


Harding  Submits  Govern- 
ment Reorganization  Plan 

Interior  Department  To  Control  Public 

Works  Construction  and 

Maintenance 

Co-ordination  of  the  military  and 
naval  establishments  under  a  single 
cabinet  officer,  transfer  of  all  non-mili- 
tary functions  from  the  War  and  Navy 
Departments  to  civilian  departments, 
elimination  of  all  non-fiscal  functions 
from  the  Treasury  Department,  estab- 
lishment of  one  new  cabinet  office,  re- 
naming the  Post  Office  Department  the 
Department  of  Communications,  and 
the  attachment  to  the  several  depart- 
ments of  all  independent  establishments 
except  those  performing  quasi-judicial 
functions  or  acting  as  service  agencies 
for  all  departments,  are  main  recom- 
mendations made  by  President  Harding 
and  the  cabinet  in  the  reorganization 
plan  sent  to  the  Joint  Committee  on  Re- 
organization of  Government  Depart- 
ments last  week. 

Of  chief  engineering  interest  is  the 
inclusion  in  one  depailment — Depart- 
ment of  Interior — of  principal  agencies 
for  the  construction  and  maintenance  of 
public  works.  The  Department  of  In- 
terior is  given,  under  the  reorganization 
plan,  but  two  major  functions:  the  ad- 
ministration of  the  public  domain  and 
of  the  construction  and  maintenance  of 
public  works.  An  assistant  secretary 
is  provided  for  to  perform  each  of  these 
two  functions.  Under  the  assistant  sec- 
retary for  public  domain  would  be  ad- 
ministration of  Hawaii  and  .\laska,  In- 
dian lands  and  reser%'ations,  the  General 
Land  Office,  War  Minerals  Relief  Com- 
mission, the  Geological  Survey,  Na- 
tional Park  Service,  National  Military 
Park  Commissions  (transferred  from 
the  War  Department)  and  the  Federal 
Power  Section,  which  would  include  the 
Federal  Power  Commission. 

The  assistant  secretary  for  public 
works  would  have  jurisdiction  over  the 
following:  Bureau  of  Public  Roads 
(which  is  transferred  from  the  Depart- 
ment of  Agriculture),  the  Supervising 
Architects  Office  from  the  Treasury  De- 
partment), the  Alaskan  Engineering 
Commission,  the  Reclamation  Service, 
the  Board  of  Engineers  for  Rivers  and 
Harbors  (from  the  War  Department), 
the  Board  of  Road  Commissioners  for 
Alaska  (from  the  War  Department), 
and  the  Bureau  of  District  of  Columbia 
Building  and  Grounds. 

The  Board  of  Engineers  for  Rivers 
and  Harbors  would  contain  the  follow- 
ing bodies:  Board  of  Engineei-s,  New 
York  City;  U.  S.  Engineer  offices;  the 
Mississippi  River  Commission  and  the 
California  Debris  Coniinission.  These 
aie  now  in  the  War  Department. 

The  Bureau  of  Dislriit  of  Columbia 
Buildings  and  Grounds  would  contain. 
Office  of  Public  Buildings  and  Grounds, 
the  Commission  of  Fine  Arts,  the 
Superintendent  of  .State,  War  and  Navv 
Buildings,  the  architect  of  the  Capitol 
and  the  Rock  Creek  and  Potomac  Park- 
way Commission. 


366 


ENGINEERING    NEWS-RECORD 


Vol.  90,  No.  8 


The  new  government  department 
recommended  in  the  President's  plan 
would  be  called  the  Department  of  Edu- 
cation and  Welfare.  An  assistant  sec- 
retary in  this  new  department  would  be 
charged  with  administration  of  various 
agencies  concerned  with  public  health. 
The  public  health  bureau  would  there- 
fore be  transferred  from  the  Treasury 
Department,  and  with  hospitalization 
included  in  the  enlarged  bureau,  several 
hospitals  now  under  the  War  and  In- 
terior Departments  would  be  trans- 
ferred theieto. 

Commerce  Reorganization 

Under  the  reorganization  plan  the 
Department  of  Commerce  is  given  three 
major  functions:  the  promotion  of  in- 
dustry; the  promotion  of  trade;  and 
the  development,  regulation  and  protec- 
tion of  the  merchant  marine.  The  sub- 
divisions are  accordingly  organized  un- 
der three  assistant  secretaries.  Under 
this  plan  the  Bureau  of  Patents  would 
be  transferred  from  the  War  Depart- 
ment and  given  to  the  assistant  secre- 
tary for  industry,  as  would  the  Bureau 
of  Mines,  transferred  from  the  Interior 
Department,  and  the  Bureau  of  Stand- 
ards, already  included  in  the  Depart- 
ment of  Commerce.  A  new  bureau — 
that  of  transportation  —  would  be 
created  to  be  supervised  by  the  assist- 
ant secretary  for  trade  in  the  Depart- 
ment of  Commerce.  This  would  include 
supervision  over  airways,  waterways 
(federal  canals  except  Panama),  and 
highways.  To  the  third  of  the  three 
assistant  secretaries  in  the  Department 
of  Commerce  would  be  given  supervision 
over  the  merchant  marine,  and  to  his 
department  would  be  transferred:  from 
the  War  Department,  the  Lake  Survey, 
and  from  the  Navy  Department  the 
Hydrographic  Office,  both  to  be  included 
in  the  Coast  and  Geodetic  Survey;  and 
from  the  War  Department  Inland  and 
Coastwise  Waterways  Service  and  the 
supervisor  for  New  York  harbor. 
Bureaus  now  in  the  Department  of 
Commerce  which  the  assistant  secretary 
for  merchant  marine  would  supervise 
include  the  Bureau  of  Lighthouses  and 
the  Bureau  of  Navigation. 

The  Forest  Service  over  which  there 
has  been  considerable  discussion,  re- 
m.ains  in  the  Department  of  Agriculture. 

Independent  Establishments 

In  the  President's  reorganization  plan 
existing  independent  establishments 
have  been  placed  under  the  supervision 
of  some  department,  insofar  as  has  been 
deemed  expedient.  Only  those  remain 
as  independent  organization  which  are 
quasi-judicial  in  character.  These  in- 
clude: Civil  Service  Commission,  Ship- 
ping Board  with  the  Emergency  Fleet 
Corp.,  Tariff  Commission,  Interstate 
Commerce  Commission,  Federal  Trade 
Commission,  Federal  Reserve  Board, 
War  Finance  Corp.,  Coal  Commission, 
Railroad  Administration,  Railroad 
Labor  Board,  World  War  Foreign  Debt 
Commission,  Bureau  of  the  Budget,  the 
Government  Printing  Office,  Bureau  of 
Efficiency,  and  the  Bureau  of  Purchase 
and  Supply. 

In  transmitting  his  recommended  re- 
organization plan  the  President  asserted 
that  in  a  few  instances,  "believed  to  "be 
of  minor  importance,  the  principle  of 
.major  purpose  was  not  followed  out  to 
■the    letter,    in    order    to    avoid    contro- 

csies  which  might  jeopardize  re- 
jization  as  a  whole," 


Albany  Society  Adopt  Resolutions 
on  State  Engineer 

At  a  recent  annual  meeting  of  the 
Albany  Society  of  Engineers  a  resolu- 
tion was  adopted  approving  the  prin- 
ciple of  a  proposed  amendment  to  the 
constitution  of  New  York  State  author- 
izing the  consolidation  of  the  offices  of 
state  engineer  and  surveyor  and  super- 
intendent of  public  works  but  disap- 
proving the  amendment  in  its  present 
form  or  in  any  other  form  that  does 
not  provide  that  the  holder  of  the  new 
office  having  "control  of  engineering 
works  shall  be  an  engineer  of  not  less 
than  fifteen  years'  experience  and 
training  in  engineering  work."  A  copy 
of  the  resolution  may  be  secured  from 
John  W.  Henry,  secretary,  89  Morris 
St.,  Albany,  N.  Y. 

A  year  ago,  Governor  Miller  said  in 
his  annual  message  that  economy  would 
result  from  the  consolidation  of  the  two 
offices  named  above,  possibly  including 
also  the  departments  of  highways, 
buildings  and  state  architect.  The  leg- 
islature of  1922  adopted  a  concurrent 
resolution  (which  if  passed  by  the  192.3 
legislature  and  endorsed  by  a  state-wide 
referendum  vote  would  become  a  con- 
stitutional amendment)  authorizing  leg- 
islation, which,  in  effect,  would  con- 
solidate the  offices  of  state  engineer  and 
of  superintendent  of  works  (see  Engi- 
neering News-Record,  April  6,  1922, 
p.  584.) 

Governor  Smith,  in  his  inaugural 
message  as  successor  to  Governor  Mil- 
ler (a  message  delivered  after  the 
action  of  the  Albany  Society  of  Engi- 
neers, already  cited),  recommended 
more  sweeping  action  along  the  lines 
of  a  plan  worked  out  in  1920  for  con- 
solidation of  state  administrative  de- 
partments that  would  reduce  the  num- 
ber of  these  from  180  to  19.  Pending 
the  final  passage  of  the  constitutional 
amendments  Governor  Smith  advises 
the  legislature  to  make  such  consolida- 
tions as  can  be  effected  by  statute. 
These  consolidations,  which  are  to  be 
outlined  in  a  special  message,  would 
enlarge  the  powers  of  the  present  De- . 
partments  of  Conservation,  Health, 
Education,  Farms  and  Markets  and 
Adjutant  General. 


Road  Oiling  in  Illinois  Calls  for 
$2,000,000  Expenditure 

Results  of  a  summation  made  by  the 
Illinois  state  highway  department  shows 
that  oiling  of  roads  has  become  an  in- 
dustry second  only  in  importance  to 
the  construction  of  hard  roads  in  that 
state.  The  oiling  programs  by  the 
various  counties  have  called  for  an 
expenditure  of  over  $2,000,000  for  1922, 
approximately  $1,500,000  for  1921  and 
indications  are  that  the  expenditures 
will  be  materially  increased  during 
1923.  The  laboratory  inspected  over 
35,000,000  gal.  of  oil  during  1922— 
3,000,000    gal.    for    one    county    alone. 

The  laboratory  made  many  field  in- 
spections which  brought  out  the  fol- 
lowing considerations:  "The  first  re- 
quisite to  a  good  job  of  oiling  is  a 
road  surface  free  from  pits,  ruts  and 
dust.  There  was  noticed  a  tendency  to 
spread  the  oil  over  too  great  a  mileage 
in  two  ways — first  by  oiling  a  narrow 
strip  in  the  center  of  the  road  and 
second  by  using  thin  oil  having  low 
viscosity  and  low,  asphaltic  content. 
Either  of  these  practices  defeats  the 
purpose  of  oiling." 


Committee  to  Study  Pollution  of 
Curtis  Bay,  Baltimore 

A  committee  to  study  the  pollution 
of  Curtis  Bay,  Baltimore  Harbor,  has 
been  appointed  by  Dr.  John  S.  Fulton, 
director,  Maryland  Board  of  Health,  as 
follows:  Dr.  M.  C.  Whitaker,  vice- 
president  of  the  United  States  Indus- 
trial Alcohol  Co.;  E.  B.  Miller,  vice- 
president  of  the  Davison  Chemical  Co.; 
Dr.  Wade  H.  Frost,  professor  of  epi- 
demiology. School  of  Hygiene  and 
Public  Health,  Johns  Hopkins  Uni- 
versity; Abel  Wolman,  chief  engineer 
of  the  State  Department  of  Health,  and 
Swepson  Earle,  of  the  State  Conserva- 
tion Commission.  Industrial  wastes 
seem  to  be  the  chief  source  of  trouble 
and  to  be  threatening  fish  life  and  the 
steel  and  wood  of  ships.  The  dis- 
solved oxygen  parts  of  the  area  has 
fallen  from  19  per  cent  of  normal  in 
1915  to  zero  at  present,  according  to 
Mr.  Wolman. 


Gift  of  $4,200,000  to  California 
Institute  of  Technology 

The  Board  of  Trustees  of  the  Cali- 
fornia Institute  of  Technology  at  Pasa- 
dena, Calif.,  have  announced  an  addi- 
tional gift  from  Arthur  H.  Fleming, 
amounting  to  $4,200,000,  which  is  to  be 
kept  intact  as  a  perpetual  trust  fund 
and  the  income  from  which  is  to  be  used 
for  endowment  uses  and  research 
purposes. 

In  presenting  the  gift  the  donor 
made  certain  recommendations  as  to  the 
future  policy  of  the  Institute.  He  sug- 
gested that  the  enrollment  be  limited 
to  2,000  students,  that  the  present  engi- 
neering work  be  continued,  and  special 
attention  be  given  to  research  in  chem- 
istry and  physics,  and  that  endeavor  be 
made  to  invite  the  superior  student  and 
help  encourage  those  disposed  to  re- 
search. 


Denver  to  Vote  Again  in  Spring 
Election  for  Water  Bonds 

At  the  regular  May  election  in  Den- 
ver, Colo.,  a  charter  amendment  will  be 
voted  upon  providing  for  the  issuance 
of  about  $7,000,000  water-works  im- 
provements bonds,  as  recommended  by 
the  Engineering  Board  of  Review.  In 
a  bulletin  issued  Feb.  1  by  the  Board  of 
Water  Commissioners  the  statement  is 
made  that  it  is  not  possible  to  delay  the 
beginning  of  construction  beyond  the 
summer  of  1923  as  work  on  all  units 
must  proceed  together — conduit  system, 
filters,  distribution  system  and  enlarged 
pumping  plants. 

Because  of  urgent  necessity  for  more 
water  this  season  expenditures  from 
current  revenues  have  been  authorized 
which  will  give  three  of  the  pumping 
stations  an  additional  capacity  of 
10,000,000  gal. 

Following  the  war  water  was  fur- 
nished free  for  thrift-gardens.  During 
the  season  of  1922  so  much  water  was 
wasted  that  the  board  has  decided  that 
no  free  water  will  be  furnished  this 
year.  Another  saving  measure  will  be 
the  restriction  of  the  irrigation  of  lawns 
to  four  days  per  week.  Properties  bear- 
ing even  numbers  may  irrigate  on  Mon- 
days, Wednesdays  and  Fridays  and  Sun- 
days, while  those  having  odd  numbers 
may  use  water  the  other  days  in  the 
week. 
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Indiana  Sanitarians  Discuss 
Water,  Sewage  and  Fire 

Fire  prevention,  water-works  operat- 
ing difficulties,  softening  problems  and 
the  relation  of  sewage  to  water  at  the 
lower  end  of  Lake  Michigan  were  the 
main  topics  discussed  Feb.  14  and  15 
at  Indianapolis,  at  the  Annual  Meeting 
of  the  Indiana  Water  Supply  and  Sani- 
tary Association.  About  125  sanitary 
engineers,  water-works  operators  and 
health  officials  registered. 

Frank  C.  Jordan,  secretary,  Indian- 
apolis Water  Co.,  has  been  assisting 
the  local  fire  officials  in  a  campaign 
of  fire  prevention  in  the  city  and  now 
proposed  to  make  the  co-ope'-ation  and 
educational  features  state  wide  giving 
service  outside  the  city  limits,  which 
is  made  possible  because  of  the  increas- 
ing network  of  good  roads.  The  nucleus 
of  a  state  fire  protection  association 
has  been  formed  whose  aim  is  to  effect 
better  co-operation  between  water  and 
fire  departments. 

Charles  P.  Hoover,  chemist  in  charge 
of  the  water  purification  plant  at 
Columbus,  Ohio,  in  discussing  water 
.softening,  stated  that  water  was  so 
much  cheaper  than  gas,  electricity  and 
local  transportation  that  the  public 
would  soon  demand  water  in  Middle 
West  states  be  brought  down  to  ap- 
proximately 100  p. p.m.  of  hardness. 
Time  and  temperature  factors  in  chem- 
ical reactions  are  far  more  important 
than  they  have  been  credited  with.  In 
<-^o  Columbus  mixing  tanks  where  the 
iter  remains  only  2  hours  90  per  cent 
the  work  is  done,  only  3  per  cent  is 
Mune  in  the  15  hours  in  the  settling 
basins  and  7  per  cent  in  the  filters.  He 
deduced  that  large  basins  are  unneces- 
sary and  described  a  carbonator  costing 
$000  per  million  gallons  which  will  do 
much  of  the  same  work.  In  answering 
'Tr.  Hoover's  contention  that  hard 
ters  like  the  Indianapolis  supply 
■uld  soon  require  softening,  H.  E. 
■Jordan  of  the  local  company  stated 
there  were  several  needs  preceding  a 
softening  program  that  the  public  were 
clamoring  for. 

Selling  water  to  contractors  by  meter 
is    the    best    practice    according    to    a 
ind-table   discussion   on   the   subject, 
ugh  few  cities  do  it  that  way,  there- 
incurring  much   difficulty   with   flat 
'■  wasters  and  yearly  permits  because 
fly-by-the-night     contractors     who 
'ed  to  pay  for  water  used. 
1..    R.   Howson,   consulting  engineer, 
icago,   repeated  the  startling  effects 
water  waste  in  Chicago  given  at  the 
Iwinter  Convocation  of  the  Western 
iety    of    Engineers.      Paul    Hansen, 
'  "Ulting    engineer,    Chicago,    gave    a 
t'iry     of     the     Bloomingtr.n      (Ind.) 
iter    situation,    on    the    solution     of 
'  irh  several  consulting  engineers  are 
substantial  agreement  hut  which  the 
ials  a.s  often  have  rcje'jted,  until  last 
ir  water  had   to  be  hauled   into  the 
vn  by  train  at  price  of  $1  a  barrel. 
\   committee  on  rules  and  standards 
■    -ervice  fr)r  water  utilities  reporting 
'he  Stat*-  Public  Service  Commission 
'■■•  prepared  a  set  of  rules  and  utand- 
Is   more  elaborate  than   yet  adopted 
.iny  of  the  states.     Carl  Wilde,  seo- 
i.iry     of     the     committee,     discussed 
ii'ife  referring  to  water.     The  reports 
vill  be  sent  to  members  as  well  as  to 
he  commission. 
Officers  elected  for  the  ensuing  year 
re   as   follows:    H.    E.   .lordan,   presi- 
ient;  C.  K.  Calvert,  secretary-treasurer. 


Syracuse  Leases  Its  Garbage 
Works  for  Five  Years 

A  five-year  contract  for  the  disposal 
of  the  garbage  of  Syracuse,  X.  Y.,  by 
means  of  the  garbage-reduction  works 
owned  by  the  citv,  has  been  let  to  the 
C.  O.  Bartlett  &  Snow  Co.,  Cleveland, 
Ohio.  The  company  will  install  addi- 
tional machinery  at  a  cost  to  itself  of 
$35,000.  The  city  will  deliver  the  gar- 
bage to  the  plant  and  will  pay  the 
company  $30,000  a  year  for  its  services 
The  garbage-reduction  plant,  which 
is  of  the  Cobwell  type,  was  installed 
by  the  company  named.  It  was  put  in 
operation  March  1,  1921.  On  Jan.  1, 
following,  the  city  administration 
changed  and  there  were  soon  allegations 
against  the  way  the  plant  had  been 
operated  by  the  preceding  administra- 
tion, besides  complaints  of  an  exces- 
sive net  operating  cost  and  claims  of  a 
reduction  of  the  net  cost  under  the  new 
administration.  Soon  after  the  middle 
of  the  year  the  city  invited  bids  for  the 
disposal  of  its  garbage.  Among  the 
resulting  offers  was  one  from  the  C.  O. 
Bartlett  &  Snow  Co.,  substantially  as 
outlined  above.  The  mayor  advised 
acceptance  of  this  bid  but  the  council 
voted  against  it.  On  Dec.  10  the  plant 
was  shut  down  on  the  ground  of  the 
high  cost  of  operation  and  burial  of  the 
garbage  begun  (see  Evameering  News- 
Record,  Jan.  11,  p.  89).  Finally  the 
council  approved  the  lease  already  out- 
lined, but  owing  to  illness  in  the  legal 
department  the  contract  had  not  been 
executed  up  to  Feb.  16. 

It  is  expected  that  the  plant  will  be 
taken  over  under  the  contract  by  March 
1,  but  that  the  additional  equipment 
will  not  be  installed  and  the  plant  in 
full  working  order  until  two  or  three 
months  later. 


I.C.C.  Approves  Southern  Pacific 
Control  of  Central  Pacific 

_  The  Interstate  Commerce  Commis- 
sion has  approved  the  acquisition  by 
the  Southern  Pacific  Co.  of  control  of 
the  Central  Pacific  Ry.  by  stock  pur- 
chase and  by  lease.  The  order  author- 
izing this  step  provides  conditions  de- 
signed to  prevent  discrimination  against 
the  Ogden  route  and  to  permit  other 
disposition  of  the  Central  Pacific  should 
the  commission  find  it  desirable  in 
carrying  out  its  consolidation  program. 

Michigan  Road  and  Bridge 
Builders  Organize 

Organization  of  the  Michigan  Road 
Contractors  Association  composed  of 
road  and  bridge  contractors  operating 
throughout  the  state  xan  effected  at  a 
dinner  meeting  held  recently.  Prac- 
tically all  contractors  present  became 
charter  members.  The  tempmary  of- 
ficers who  were  appointed  at  a  pre- 
liminary meeting  held  in  Grand  Rapids 
in  November  were  macle  permanent. 
The  officers  are:  President,  L.  D.  Town- 
send,  Lansing;  William  H.  Ryan, 
Jackson,  vice-president;  C.  A.  Handy- 
side,  Detroit,  treasurer. 

The  association  will  lend  its  ener- 
gies to  encouraging  and  promoting 
public  highway  improvement  and  har- 
monizing the  interests  of  the  con- 
tractor, the  public,  ahd  public  depart- 
ments. The  headquarters  of  the  as.so- 
riafion  have  been  established  in  the 
Capital  National  Bank  Building,  Lan- 
sing, Mich. 


Congress  Inaction  Hampers 
Coal  Commission 

Legislative    Zeal    Wanes    with    Passing 

of   Emergency — Necessary   Bills 

Go  Over  from  Week  to  Week 

Washinglon  Correspondence 
Congress  has  failed  to  hold  up  the 
hands  of  the  coal  commission  which  it 
created.  Because  of  its  dilatoriness, 
the  services  of  Judge  Alschuler,  one  of 
the  commission's  most  valuable  mem- 
bers, were  lost.  Early  in  its  term,  the 
commission  asked  also  for  legislation  to 
make  compulsory  and  provide  penalties 
covering  the  returns  submitted  on 
questionnaires.  As  this  is  written,  there 
still  is  much  uncertainty  as  to  when 
that  legislation  will  be  forthcoming.  It 
still  remains  to  be  seen  whether  or  not 
the  same  policy  will  prevail  in  the  han- 
dling of  the  legislation  carrying  $400,- 
000  for  the  expenses  of  administering 
the  commission. 

Commission  Handicapped 

The  procrastination  and  the  lack  of 
interest  on  the  part  of  Congress  is 
handicapping  the  commission  in  its 
work  and  lessening  its  possibilities  for 
usefulness.  The  attitude  of  the  legisla- 
tive bodies  toward  the  coal  commission 
can  not  be  attributed  to  any  displeasure 
with  the  work  the  commission  has  done. 
On  the  contrary,  opinion  on  Capitol  Hill 
is  generally  favorable  to  the  commis- 
sion. When  the  commission  bill  was 
passed,  the  country  was  face  to  face 
with  an  emergency  with  coal.  Public 
opinion  was  inflamed.  Under  those  con- 
ditions. Congress  was  prompt  to  pass 
the  bill  and  apply  the  counter  irritant. 
In  the  meantime,  the  emergency  has 
passed.  The  strike  danger  has  been 
postponed  for  a  year.  The  price  of  coal 
is  falling  and  the  full  requirements  of 
the  country  are  in  a  fair  way  to  be  met. 
Public  interest  no  longer  is  focussed  on 
coal.  As  a  result,  the  legislation  held 
to  be  necessary  to  the  commission's 
maximum  accomplishment  goes  over 
from  day  to  day  and  week  to  week. 
Even  Chairman  Winslow,  of  the  Com- 
mittee on  Interstate  and  Foreign  Com- 
merce, coming  as  he  does  from  New 
England  where  the  fuel  situation  has 
been  most  acute,  ranks  the  coal  bill  as 
eighth  in  importance  among  the  meas- 
ures that  his  committee  will  bring  be- 
fore the  House.  When  his  committee 
has  its  day,  under  House  rules,  seven 
other  pieces  of  legislation  must  be  dis- 
posed of  before  the  coal  bill  is  laid  be- 
fore the  House. 

Stock  Report  Figures 

The  stock  report,  issued  under  the 
authority  of  the  federal  fuel  distributor, 
showing  only  36,000,000  tons  of  coal  in 
storage  on  Jan.  1,  reveals  how  unpre- 
pared the  country  would  have  been  tn 
withstand  a  strike  this  year.  With 
stocks  at  that  level  and  with  demand 
much  increased  over  that  of  a  year  ago. 
it  is  apparent  that  the  country  could 
not  have  built  up  storks  to  equal  those 
of  April  1,  1922.  when  6:!,000.000  tons 
wore  in  storage.  The  stock  report  ex- 
plains clearly  why  prices  are  50  per 
cent  higher  than  they  were  about  a 
year  ago. 

The  increase  in  the  demand,  however, 
cannot  be  attributed  entirely  to  enlarged 
industrial  activity,  since  no  small  por- 
tion of  this  di-mand  is  for  the  purpose  of 
replacing  anthracit«. 
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Indiana  City  Planning  Engineers 
Hold  Conference 

City  planning  engineers  of  Indiana 
in  a  conference  Feb.  14  and  1.5  at  Lafay- 
ette, under  the  auspices  of  the  civil 
engineering  department  of  Purdue 
University,  held  a  conference  on  city 
planning '  programs  and  legislation. 
Attorneys,  members  of  city  plan  com- 
missions, real  estate  operators,  as  well 
as  engineers  were  in  attendance.  R.  H. 
Whitten,  city  planning  engineer  for 
Cleveland,  spoke  on  "Zoning  Problems." 
Harland  Bartholomew,  St.  Louis,  and 
Prof.  L.  S.  Smith,  University  of  Wis- 
consin, were  also  on  the  program  for 
the  engineers. 

Allegheny  River  Bridge  Not  to 
Have  Stone-Faced  Piers 

On  Feb.  6  the  county  commissioners 
of  Allegheny  County  (Pittsburgh),  Pa. 
(V  R.  Covell,  county  engineer), 
awarded  a  contract  for  the  construction 
of  the  piers  of  the  new  40th  St.  bridge 
over  the  Allegheny  River  between  Pitts- 
burgh and  the  Borough  of  Millvale  to 
H.  P.  Converse  &  Co.  for  $854,692.  The 
contract  is  for  concrete  piers  carried  to 
rock,  without  stone  facing.  The  award 
ends  an  active  controversy  as  between 
concrete  and  stone-faced  piers.  Alter- 
nate designs  were  submitted  by  the 
architect  and  engineer,  Benno  Janssen 
and  C.  S.  Davis,  with  the  recommenda- 
tion that  stone  facing  be  used.  The 
low  bids  on  the  two  types  of  construc- 
tion were  $600,000  higher  for  the  stone- 
faced  piers.  The  stone  facing  was 
ui-ged  because  of  the  likelihood  of  sur- 
face deterioration  of  the  concrete,  and 
action  of  acid  river  water  upon  it.  The 
difference  of  cost  was  affected  by  the 
fact  that  the  arcaded  piers  of  the  long 
approach  on  the  Pittsburgh  side  are 
relatively  thin  and  in  the  stone-faced 
designed  were  therefore  planned  to  be 
of  stone  throughout  (without  concrete 
core),  and  the  fact  that  they  are 
skewed  and  would  therefore  involve 
relatively  high  stonecutting  costs. 

Canadian  Land  Surveyors 
Hold  Annual  Meeting 

The  practical  value  of  the  tabulated 
information  gathered  by  land  classifi- 
cation surveys  in  solving  the  problems 
confronting  land  settlement;  the  exten- 
sion of  topographic  mapping  in  Canada; 
the  vast  mineral  resources  of  the  west- 
ern provinces,  and  the  operations  of 
the  Geodetic  Survey  of  Canada,  were 
among  the  matters  discussed  at  the 
sixteenth  annual  meeting  of  the  Domin- 
ion Land  Surveyors'  Association  in 
Ottawa,  Ontario,  recently.  Delegates 
were  in  attendance  from  every  part  of 
the  Dominion.  Major  Douglas  H.  Nelles 
of  Ottawa  was  elected  president  for 
the  ensuing  year. 

In  his  annual  report  the  retiring 
president,  C.  H.  Herriott,  stressed  the 
fact  that  since  1918  not  less  than  20,- 
500,000  acres  of  land  had  been  examined 
and  classified  as  to  suitability  for  settle- 
ment, and  reconnaissance  made  of 
8,117,000  acres,  as  a  preliminary  to  a 
more  detailed  examination. 

How  the  federal  government,  through 
the  agency  of  detailimaps  prepared  by 
the  Geological  Survey  of  Canada,  was 
making  the  work  of  the  prospector 
niuch  less  difficult,  than  in  the  past, 
was  explained  in  a  paper  by  F.  J. 
Ailcock. 


Indiana  Court  Orders  License 
Issued  to  Practising  Engineer 

By  a  county  court  decision  in  Marion 
Co.,  Ind.,  the  Board  of  Engineering 
Examiners  has  been  mandamused  to 
issue  a  license  to  an  engineer  practis- 
ing professional  engineering  within 
the  state  for  a  year  or  more  and  com- 
plying vnth  the  other  requirements  of 
the  engineer's  license  laws.  The  ruling 
held  that  the  board  had  no  discretion- 
ary powers  to  construe  the  law  as 
meaning  that  the  applicant  for  a 
license  should  have  been  in  responsible 
charge  of  work,  this  being  the  defense 
of  the  board.  On  this  point  the  judge 
ruled  as  follows: 

"While  I  may  commend  the  motives 
of  the  defendant  board  and  approve  the 
standard  of  efficiency  they  are  endeav- 
oring to  set  in  this  case,  I  am  con- 
strained to  feel  that  no  matter  how 
laudable  their  motives  may  be,  and  no 
matter  what  their  conception  concern- 
ing their  duty  to  a  public  trust  might 
be,  they  cannot  enlarge  or  restrict  the 
plain  and  clear  meaning  of  the  lan- 
guage used  by  the  legislature." 


Endineerind  Societies 


Calendar 


.\nnual   Meetings 


AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION,  Chicago  ;  An- 
nual Convention,  Chicago,  March 
13-15. 

AMERICAN  ASSOCIATION  OP  EN- 
GINEERS. Chicago ;  Annual  Con- 
vention, Norfolk,  Va.,  May  7-9. 

AMERICAN  SOCIETY  FOR  TEST- 
ING M.\TERIALS,  Philadelphia; 
Annual  Meeting,  Atlantic  City, 
N.  J.,  June  25-29  or  30. 


The  Association  of  Professional  En- 
gineers of  Manitoba  held  its  annual 
meeting  in  Winnipeg  Jan.  18  and  elected 
as  president,  Alexander  Young;  Vice- 
president,  E.  V.  Caton;  registrar, 
George  L.  Guy. 

The  Northeastern  Section  of  the 
American    Society    of    Civil    Engineers 

held  its  annual  meeting  Jan.  27  in  Bos- 
ton. The  officers  elected  for  1923  are: 
chairman,  Lewis  E.  Moore;  vice-chair- 
man, Arthur  D.  Weston;  secretary- 
treasurer,  Charles  W.  Banks. 

The  Engineers'  Club  of   Minneapolis 

has  elected  as  its  new  president  Prof. 
W.  T.  Ryan  of  the  department  of  elec- 
trical engineering  of  the  University  of 
Minnesota;  and  as  secretary  A.  F. 
Mellen,  assistant  superintendent  of  the 
Minneapolis  filtration  plant. 

The  Illinois  Section,  American  So- 
ciety of  Civil  Engineers,  Jan.  4  at  its 
annual  meeting  elected  H.  R.  Satford, 
vice-president,  Chicago,  Burlington  & 
Quincy  R.R.,  as  president,  and  C.  B. 
Ball,  chief  sanitary  inspector.  City  of 
Chicago,  as  vice-president  for  the  com- 
ing year.  An  invitation  was  given  to 
the  parent  society  to  hold  the  summer 
meeting  (June)  in  Chicago.  All  of  the 
fifty  members  present  contributed  to 
the  $150  quota  of  the  Illinois  Section 
for  the  balance  necessary  to  insure  the 


erection  of  a  bust  over  the  tablet  of 
James  Buchanan  Eads  in  the  Hall  of 
Fame. 

The  A.ssociated  Engineers  of  Spokane, 

Wash.,  at  their  recent  annual  meeting, 
elected  J.  C.  Cai-penter,  mechanical 
engineer,  as  president  and  A.  D.  Butler, 
city  engineer,  as  secretary  and  treas- 
urer. Vice-presidents  and  members  of 
the  executive  committee  were  also 
elected. 

The  Highway  Engineers'  Association 
of  Missouri  at  its  recent  annual  meeting 
at  Columbia,  Mo.,  elected  as  president 
F.  B.  Newton,  division  engineer  of  the 
state  highway  department;  as  vice- 
president,  J.  W.  Wilson,  county  engi- 
neer of  Johnson  County;  and  re-elected 
as  secretary  and  treasurer  Carl  W. 
Brown,  assistant  state  engineer. 

The  Illinois  Section  of  the  American 
Water  Worits  Association  will  hold  its 
annual  meeting  March  21  and  22  at 
Decatur.  Subjects  scheduled  are  im- 
pounded water  supplies,  softening, 
financing  public  utilities,  customer 
ownership,  increased  use  of  water, 
supervision  of  filters,  consolidation  of 
small  plants,  the  fuel  problem  and  the 
advisability  of  small  utilities  owning  or 
controlling  coal  mines. 
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H.  R.  Davenport,  until  recently 
assistant  engineer  with  the  Mountain 
Water  Supply  Co.,  has  become  associ- 
ated vvith  the  Missouri  State  Highway 
Commission  as  a  designer  in  the  bridge 
department. 

O.  H.  Strehlow,  construction  engineer 
with  James  O.  Heyworth,  Chicago,  has 
been  made  a  member  of  the  firm  of 
Walsh  &  Masterson,  contractors,  suc- 
ceeding Herbert  S.  Walsh,  who  recently 
died.  Mr.  Strehlow,  a  graduate  civil 
engineer  of  the  University  of  Illinois, 
has  had  wide  experience  in  general 
engineering  and  has  had  special  train- 
ing in  river  and  harbor  work. 

J.  L.  Stannard,  formerly  with  Grant 
Smith  &  Co.,  contractors,  of  San  Fran- 
cisco and  elsewhere,  has  been  appointed 
chief  engineer  of  the  Lake  Cushman 
power  project  which  is  being  under- 
taken by  the  City  of  Tacoma,  Wash. 

Charles  W.  Staniford  was  appointed 
consulting  engineer  on  the  construction 
of  the  Wilmington  marine  terminal, 
now  nearing  completion,  at  a  recent 
meeting  of  Board  of  Harbor  Commis- 
sioners, Wilmington,  Del.  Mr.  Stani- 
ford has  for  the,  past  year  and  a  half 
been  associated  with  the  late  p.  F.  Cres- 
son,  Jr.,  consulting  engineer. 

Hon.  E.  H.  Armstrong,  minister  of 
public  works  in  Nova  Scotia  since  1911. 
has  been  appointed  premier  of  the 
province  of  Nova  Scotia. 

D.  C.  Morrow,  for  11  years  borough 
engineer  of  Washington,  Pa.,  will  re- 
sign this,  position  to  become  superin- 
tendent of  the  Citizens'  Water  Co.  of 
that  city.  Mr.  Morrow  has  had  charge 
of  construction  of  numerous  sewer  ex- 
tensions, new  paving,  a  garbage  incin- 
erating plant  and  sewage  purification 
works. 
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James  H.  Grier  i.s  now  superintend- 
ent of  construction  for  Siems,  Helmers 
&  Shaffner,  general  contractors  of  St. 
Paul,  Minn.  Mr.  Grier  was  formerly 
connected  with  the  Michie  Construction 
I 'o.  as  construction  superintendent. 

George  F.  Kidd,  designer  and  con- 
structor of  power  plants,  mills  and  fac- 
tories, of  East  Orange.  N.  J.,  has  re- 
cently become  eligible  to  appointment 
as  assistant  bridge  engineer  of  the  New- 
Jersey  State  Highway  Department. 
^Ir.  Kidd  finished  first  in  a  recent  civil 

rvice  examination  held  for  the  posi- 
iion. 

William  J.  Roberts,  of  Tacoma, 
Wash,  has  resigned  as  chief  engineer  of 
he  Intercounty  River  Improvement,  a 
'  iod  control  project  comprising  chan- 
(1  changes  in  the  White  -  Stuck 
.nd  Puvallup  Rivers,  costing  about 
■1,900,000.  Hamilton  F.  Gronen, 
lormerly  commissioner  of  light  and 
water,  of  Tacoma,  has  been  appointed 
chief  engineer  of  the  project. 

A.  B.  Roberts,  who  has  been  director 
of  public  utilities  for  the  City  of  Cleve- 
land for  the  past  thirteen  months,  has 
resumed  his  position  as  vice-president 
of  the  Withington-Roberts-Wright  Co., 
consulting  engineers,  Cleveland,  Ohio. 
During  the  war  Mr.  Roberts  was  in 
charge  of  the  designing  and  construc- 
tion of  the  Aberdeen  Proving  Ground, 
Maryland,  with  the  rank  of  major  un- 
der Col.  W.  A.  Phillips.  He  is  a  di- 
rector of  the  Cleveland  Engineering 
Society. 

Capt.  F.  A.  McCoMBER  has  been  ap- 
pointed assistant  city  engineer  of  Duiuth, 
Minn.,  to  succeed  A.  U.  Shipman,  who 
has  retired  to  enter  business  in  Duluth 
as  a  contractor.  Capt.  McComber  is 
president  of  the  Duluth  branch  of  the 
Society  of  American  Military  Engi- 
neers. He  was  for  several  years  em- 
ployed in  the  Duluth  city  engineer's 
office. 

LuPFER  &  Remick,  consulting  and 
contracting  engineers  of  Buffalo,  New 
York,  was  dissolved  on  Feb.  1,  upon  the 
withdrawal  of  Mr.  Remick  from  the 
firm.  Mr.  Lupfer  has  organized  the 
Edward  P.  Lupfer  Corp.,  with  offices 
in  the  EUicott  Square,  Buffalo,  and  has 
associated  A.  J.  Dillenbeck  with  him. 

David  A.  Watt  has  joined  the  staff 
of  the  Roger  Black  Company,  Inc.,  en- 
gineering and  construction.  New  York 
City,  to  take  charge  of  the  company's 
Ol^neering  work.  Mr.  Watt  has  been 
engaged  in  bridge  and  building  work, 
and  on  lock  and  dam  construction  in 
different  parts  of  the  country  for  many 
year."*.  The  latter  work  was  done 
tmder  the  Corps  of  Engineers,  U.  .S. 
Army.  As  major  of  Engineers  during 
the  war  Mr.  Watt  was  placed  in  charge 
of  the  Wilson  Dam,  at  .Muscle  Shoals, 
where  he  laid  out  a  complete  construc- 
tion plant  and  carried  on  the  general 
con.itruction  until  the  completion  of  the 
Irst  cofferdam,  turning  the  work  over 
•  that  time  to  Col.  J.  B.  Cavanaugh, 
'■rpg  of  Engineer.*,  and  remaining  as 
I'Mistant  eneinecr  until  Hugh  L. 
f'fmpvT  &  Co.  became  consulting  cn- 
crineers  for  the  project,  when  he  joined 
'  I'jncl  Cooper'H  field  staff. 

J.  W.  Paxto.n,  has  tendered  his  resig- 
•I'ion  to  nirector  f'aven  as  assistant 
trineer  of  the  Division  of  Street 
leaning,  Philadelphia,  which  position 
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he  has  held  since  November  1,  1921. 
Mr.  Paxton's  resignation  is  made  nec- 
essary by  ill-health. 

H.  W.  Fle.ming,  assistant  engineer, 
stationed  at  Ottawa,  has  been  appointed 
district  engineer.  Nipigon  Division,  of 
the  Canadian  National  Ry.,  with  head- 
ouarters  at  Hornepagne,  Ont. 

T.  B.  BALLANTiNE,  division  engineer, 
stationed  at  Schreiber,  Ont.,  has  been 
appointed  division  engineer  of  the 
Farnham  Division  of  the  Canadian 
Pacific  R.R.  His  office  is  at  Farnham, 
Quebec.  M.  Kelly,  division  engineer 
of  the  Farnham  Division,  has  been 
appointed  division  engineer  of  the 
Toronto  terminals,  with  headquqarters 
at  Toronto. 

Herbert  Nunn,  for  the  past  several 
years  state  highway  engineer  of 
Oregon,  has  tendered  his  resignation 
to  the  highway  commission.  Though 
the  resignation  was  handed  in  some 
time  ago  to  become  effective  Feb.  6,  the 
commission  as  yet  has  taken  no  action. 

A.  T.  North,  engineer  and  architect 
of  Chicago,  has  accepted  a  position  as 
engineering  editor  of  the  American 
Architect.  Mr.  North  has  had  a  wide 
engineering  and  construction  experi- 
ence in  various  parts  of  the  country. 
He  is  a  former  chief  engineer  ol'  the 
National  Fireproofing  Co.  (Western  de- 
partment) of  Chicago,  contracting  en- 
gineer with  Wells  Bros.  Construction 
Co.  of  Chicago,  and  consulting  engineer 
for  the  Yellow  Pine  Manufacturers 
Association,  also  of  Chicago. 

Ernest  McCullough,  associate  ed- 
itor of  the  American  Architect,  has 
resigned  to  become  associated  with 
Dwight  P.  Robinson  &  Co.,  New  York, 
in  their  engineering  department.  Mr. 
McCullough,  prior  to  his  connection 
with  the  American  Architect,  was  in 
the  army.  He  spent  twenty-seven 
months  in  France,  first  in  charge  of 
construction  work  for  the  American 
Red  Cross  and  later  with  the  Chemical 
Warfare  Service.  Besides  having  done 
consulting  work  in  various  parts  of  the 
country,  he  has  contributed  much  to 
technical  literature  and  has  had  rather 
a  wide  experience  in  technical  jour- 
nalism. 

James  A.  French  has  been  appointed 
state  engineer  of  New  Mexico,  his  ap- 

S ointment  to  become  effective  March  1. 
[e  replaces  Charles  A.  May,  the  pres- 
ent incumbent.  Mr.  French's  early 
professional  experience  was  gained  in 
the  U.  S.  Coast  and  Geodetic  Survey 
and  with  the  Union  Pacific  and  the  Chi- 
cago, Burlington  &  Quincy  Rys.  Later 
he  was  employed  in  the  engineering  de- 
partment of  the  District  of  Columbia 
and  still  later  as  an  assistant  engineer 
in  the  U.  S.  Reclamation  Service.  Dur- 
ing that  latter  employment  he  was 
identified  with  the  construction  of  the 
Shoshone  dam  outlet  tunnel,  and  on  the 
Sun  River  project,  in  Montana.  He 
was  al.so  engineer-in-charge  for  the 
Reclamation  Service  of  the  Rio  Grande 
project.  New  Mexico  and  Texas.  Mr. 
French  is  a  resident  of  santa  Fe  and 
held  the  office  of  state  engineer  under 
a  previous  administration. 

W.  J.  Corbett  has'  been  engaged  ns 
industrial  engineer  to  be  associated 
with  R.  A.  Bull,  research  director,  in 
the  increased  activities  of  the  Electric 
Steel   Founders   Research   Group. 


Frank  A.  Randall,  consulting  engi- 
neer, formerly  of  Berlin,  Swern  & 
Randall,  announces  that  he  will  con- 
tinue the  independent  practice  of  struc- 
tural engineering  at  the  address  of  the 
former  company,  19  South  La  Salle  St., 
Chicago. 

W.  H.  Warnock  has  been  appointed, 
effective  Feb.  19,  town  engineer  of 
Montclair,  N.  J.,  succeeding  William  F. 
IBates,  who  died  Jan.  10.  Mr.  Warnock 
is  a  graduate  of  the  Massachusetts  In- 
stitute of  Technology,  class  of  1905, 
and  after  about  a  year  of  service  with 
the  Holyoke  (Mass.)  Water  Power  Co. 
and  with  Westinghouse,  Church,  Kerr 
&  Co.,  on  the  construction  of  the  Penn- 
sylvania railway  terminal  in  New  York 
City,  he  joined  the  engineering  staff 
of  the  New  York  Board  of  Water  Sup- 
ply, which  was  then  beginning  the 
construction  of  the  Catskill  Aqueduct 
As  assistant  engineer  and  later  as  sec- 
tion engineer  in  charge  of  a  portion  of 
the  18-mile  city  tunnel  in  Manhattan 
he  remained  on  the  Catskill  work  eleven 
yeais.  In  1917  he  was  engaged  on 
investigation  and  research  w-ith  the 
New  York  City  Bureau  of  Fire  Pre- 
vention until  the  United  States  entered 
the  war,  when  he  was  commissioned 
captain  in  the  Construction  Division  of 
the  Army,  serving  as  field  officer  at 
Camp  Stuart,  Newport  News,  Va.,  and 
later  as  construction  quartermaster  and 
disbursing  officer  at  Lee  Hall,  Va., 
where  the  army  was  constructing  an 
additional  water  supply  system  for 
Newport  News.  Prior  to  his  present 
connection  Mr.  Warnock  was  engaged, 
for  a  time,  on  industrial  development 
investigations  for  Cross  &  Brown,  real 
estate  operators  of  New  York  City. 
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Thomas  W.  Cothran,  prominent  in 
civil  engineering  and  construction 
circles  in  Greenwood,  S.  C,  for  the  past 
fifteen  years,  died  at  his  home  in  that 
city  Feb.  9.  Previous  to  his  entering 
private  engineering  practice  he  had 
been  principal  assistant  engineer  of  the 
South  &  V/estern  Ry.,  now  the  Caro- 
lina, Clinchfield  &  Ohio.  Prior  to  that 
time  he  was  assistant  engineer  in  the 
chief  engineer's  office  of  the  Seaboard 
Air  Line  Ry.  He  was  a  member  of  the 
first  graduating  class  of  Clemson  Col- 
lege, S.  C,  and  for  a  time  was  an  in- 
structor in  that  institution.  Later  he 
was  with  the  U.  S.  Geological  Survey. 

Edward  J.  Farrell,  retired  construc- 
tion engineer  and  tunnel  builder,  died 
Feb.  13  at  his  home  in  New  York  City, 
aged  72  years.  He  was  born  in  Capagne, 
New  Brunswick,  Canada,  and  educated 
there.  He  was  a  member  of  the  Am. 
Soc.  C.  E.  Some  of  his  earlier  con- 
struction work  was  on  the  Hoosack  tun- 
nel from  North  Adams  to  Springfic'd, 
Mass.;  and  the  Lacine  canal  in  Canada. 
He  also  worked  on  the  old  Croton  Aque- 
duct, the  lyonox  Avenue  Subwav  from 
1.35111  St.  to  the  yards  at  \T,ht\\  St., 
Sections  7  and  H  of  the  B.  R.  T.  from 
104th  St.  and  Broadway  under  Central 
Park  to  116th  St.  and  Lenox  Avenue. 
The  last  big  job  in  Which  Mr.  Fnrrcll 
was  interested  was  the  construction 
of  the  New  York  Speedway  running 
from  155th  St.  to  Dyckman  St.  alonff 
the   Harlem   River. 
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=!.<;  Between  Maker  and  User  of  >? 
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Crawler  Mountings  for  Rail- 
road-Type Power  Shovels 

Operatingr  Economies  Made  Possible  by 

Recent  Change  in  Design — Use 

Extending  to  Many  Fields 

By  Bradlee  Van  Brunt 

Bucyrus    Co.,    South    Milwaukee,    Wis. 

TIME  honored  methods  of  steam- 
shovel  operation  are  undergoing 
radical  revision  as  the  result  of  the  in- 
troduction last  year  of  crawler  mount- 
ings for  the  large,  railroad-type  shovels. 


the  Kelly  Island  Lime  &  Transport  Co. 
at  its  quarry  in  Marblehead,  Ohio.  This 
installation  was  immediately  successful 
and  was  followed  by  a  number  of  others 
built  by  the  same  company.  The  ac- 
companying list  indicates  the  extent  of 
use  of  crawler  mountings  for  railroad- 
type  shovels  at  the  present  time. 

For  railroad-type  shovels  the  crawler 
mounting  consists  of  four  units.  Two 
forward  units  replace  the  jack  arms 
and  are  so  designed  that  they  can  swivel 
and  adjust  themselves  to  unevenness  of 
the  ground.  Two  rear  units  are  mounted 
on    one    frame    under    the    end    of    the 


Railroad  Typk  bTioA.M   .^]MiW.i-  .i.\   I'l      \ii       \l      srisu 
On  construction  of  Hudson  River  bridge  and  connecting  niln  i-v   soutli  of  Albany,  N.  T. 

Translated  into  terms  of  operation,  this  shovel.  The  power  is  sufficient  to  en- 
innovation  eliminates  the  necessity  of  able  the  shovel  to  climb  a  20-per  cent 
hifting  track  sections,  releasing  jacks,  grade.  The  treads  are  of  cast  steel  of 
setting  rail  clamps,  and  resetting  the  heavy  construction,  different  sizes  being 
acks  after  the  shovel  has  been  moved  offered  to  suit  the  character  of  the 
up  preparatory  to  the  resumption  of  ground  on  which  the  shovel  opetates. 
ligging.  The  first  set  of  crawlers  under  Substantial  economies  in  operation 
a  railroad-type  shovel  was  supplied  by  are  possible  with  this  type  of  mounting, 
the  Bucyrus  Co.  in  February,  1922,  for  The  track  sections,  of  ccrurse,  are  dis- 
a  Marion   (Model  91)   shovel  owned  by  carded  and  since  there  are  no  jacks  to 

■  release  and  set,  the  need  of  a  large  pit 

RAILROAD    TYPE    POWER    SHo\-ELS  WITH  grew  is  eliminated.     The  time  required 

CRAWLER  MOUNTINGS  to  move  Up  is  greatly  reduced,  as   the 

No.  of    Type  of  Shovel  shovel    can    travel    forward    while    the 

Owner                          S^'^       Tnstalled  dipper  is  swinging  back  froni  the  car. 

Kelly     Island  Lime     &  This  is  an  item  of  saving  which,  in  the 

Transport  Co I    Marion    91  aggregate,  mounts  up  at  the  end  of  a 

S.  A.  .Smith 1      Bucyrus   70C  dpv'«   Yunri- 

OUvcr  Iron  Mining  Co....      II     Marion  Model  91  ^U.^^l                ^                    ^-         ^u        X,         1 

Palmer  &  McBryde I    Bue>'nis  60C  (Eiec.)  With  the  crawler  mountmg  the  shovel 

Utah  Copper  Co 7    Biuyrvis    WC    and  ^an  always  be  kept  at  the  most  effec- 

.\tlas  Portland  Cement  Co      I    KuVvtus'ssc  tive  digging  distance  from  the  face  of 

A.E.Dick I    Buc>Tus  70C  the  cut.     There  is  no  need  of  reachmg 

Trafikaktieboiaget  oy^;    ^o    get   a    full    dipper,    and    conse- 

St'iSM.TS'v'odnm""  '     1    Bucyrus  lOOC  quently  there  is  Icss  strain  on  the  boom 

Central  Pa.  Quarry  Strip-                '  and   handle,  and   increased   output.     In 

ping&Const.Co               1    Marion  Model  61  rock  excavation  the  shovel  is  not  obliged 

IScesfoneci!  ...v.-            2   'Marion  Moeel  92  tO     face     blasts     with     the     likelihood     of 

Chile    Exploration    Co..  damage,    because    it    takes    but    a    few 

Chile...      .                     I    Bucyrus  1 03C(Elec.)  ^inytes'  time  to  move  back  out  of  the 

Alichigan     Limestone     <fe  ,                       ■            i            iu          i,    +     ;., 

Chemical  Co I    Marion  100  Way    and    up   agam    when    the    shot    is 

Sandusky   Portland   Ce-                                    .,  fired.    With  the  crawler  mounting  it  has 

mentCo.     .                     I    Bucyrus  68C  (Elec.->  ^         noticed  that  there  is  Considerably 

Kandos  Portland  Cement  ,                •,        i-             ,       •              i-        ■            „„„,. 

Co.,  Australia 1    BucjTas  68C  (Elec.)  less    Vibration     during     digging     opei - 

Duquesne .Slat Co 1    Bucyrus  I03C  ations,  resulting  in  an  increased  life  of 

™  .  .                             ^  the  piping  of  the  shovel. 

—  The   mounting    of   heavy   excavating 


Machinery  Export  Plans  for 
1923 — Latin  America 

Conditions  Changed  Since  War — Ex- 
ports to  Latin  American  Group 
Totaled  §92,000,000  in  1920 

By  W.  H.  Rastall 

Chief,  Industrial  Machinery  Division,  U.  S. 
Department  of  Commerce 

This  is  the  second  of  a  series  of 
articles  on  Foreign  Machinery  Mar- 
kets. The  first  one  appeared  in  "Engi- 
neering News-Recoil,"  Feb.  8,  1922,  p. 
279. — Editor. 

AN  ARTICLE  published  in  Engineer- 
.  ing  News-Record,  Feb.  8,  p.  279, 
outlined  the  foreign-sales  problem  for 
the  current  year  in  its  more  general  as- 
pects. With  that  article  was  published 
a  table  showing  the  comparative  value 
of  the  more  important  machinery  mar- 
kets of  the  world,  as  indicated  by 
American  export  statistics  for  1921, 
1919,  and  1910,  and  attention  was 
drawn  to  the  fact  that  of  the  20  leading 
countries  17  were  largely  free  from  re- 
construction problems  and  similar 
troubles  resulting  from  the  war.  The 
present  article  is  devoted  to  the  coun- 
tries in  Latin  America  that  were  shown 
by  the  previous  table  to  rank  high  as 
markets  for  American  industrial  ma- 
chine. 

Transportation  routes,  as  at  present 
developed,  make  it  desirable  to  divide 
the  entire  Latin  American  territory 
into  three  groups;  namely,  Mexico  and 
Central  America,  the  West  Indies  and 
the  countries  bordering  on  the  Carib- 
bean, and  other  countries  in  South 
America  proper.  The  comparative  im- 
portance of  these  markets  has  changed 
since  before  the  war.  The  nature  of 
these  changes  is  indicated  in  Table  I, 
from  which  it  will  be  noted  that  the 
machinery  exports  from  the  United 
States  to  the  entire  Latin  American 
group  expanded  from  about  $1.5,000,000 
in  1910  to  $105,000,000  in  1920,  falling 
to  $92,000,000  in  1921.  The  percentage 
of  the  total  exports  of  American  indus- 
trial machinery  absorbed  by  the  mar- 
kets of  Latin  America  fell  from  about 
.30  per  cent  in  1910  to  15  per  cent  in 
1915,  but  expanded  to  37.4  per  cent  in 
1921,  at  which  time  the  trade  was  very 
evenly  divided  among  the  three  groups 
of  countries. 

German  and  British  Trade 

Unfortunately  the  statistics  pub- 
lished by  the  different  Latin  American 
governments  do  not  provide  a  great 
deal  of  assistance  to  the  American  ex- 
porter in  solving  his  problem,  as  in 
many  cases  the  classifications  employed 
scarcely  meet  his  needs.  In  pre-war 
days  German  manufacturers  secured 
better  returns  from  the  markets  of 
Latin    America    than    from    any    other 

machinery  on  crSwlers  is  not  a  new  de- 
velopment. The  Bucyrus  Co.  has  for 
the  past  nine  years  equipped  more  than 
100  dragline"  excavators,  revolving 
shovels  and  tower  excavators  in  this 
way.  The  adaptation  of  the  crawlers  to 
the  heavy  railroad-type  shovel  is,  there- 
fore, an  "added  step  in  the  improvement 
of  excavating  machinery  that  has  been 
in  progress  during  recent  years.  It  is 
significant  that  the  two  largest  users  of 
raihoad-tvpe  steam  shovels  in  the  world 
today,  the  Oliver  Iron  Mining  Co.  and 
the  Utah  Copper  Co.,  after  purchase 
and  test  of  crawler  mountings,  ordered, 
respectively,  10  and  6  additional  sets. 
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part  of  the  world,  and  British  manu- 
facturers have  secured  important  busi- 
ness from  these  markets  for  many- 
years.  Because  of  the  earlier  entry  of 
European  interests  into  this  trade,  due 
in  part  to  financial  affiliations,  these 
interests  secured  an  exceptional  posi- 
tion, largely  because  American  manu- 
facturers had  not  given  the  market  the 
necessary  attention. 

During  the  war,  when  many  of  the 
Latin  American  countries  were  more 
or  less  cut  off  from  their  accustomed 
sources  of  supply,  new  industries  were 
established.  In  a  number  of  instances 
these  industries  have  flourished,  thus 
creating  a  field  for  the  sale  of  Ameri- 
can machinery. 

Trade  Conditions 
Cuba — Although  the  table  published 
in  this  journal,  Feb.  8,  p.  280,  indicates 
that  among  our  foreign  markets 
throughout  the  entire  world  Mexico 
ranked  1,  9,  4,  2,  in  the  years  1921, 
1919,  1913,  and  1910,  respectively 
while,  in  the  same  years,  Cuba  ranked 
3,  5,  6  and  5,  the  chart  accompanying 
that  article  shows  that  since  191.5  Cuba 
has  been  our  best  Latin  American  mar- 
ket, except  during  unfavorable  sugar 
market  years,  such  as  during  the  last 
two  or  three  years.  However,  the  price 
of  sugar  is  now  in  the  neighborhood  of 
33  cents,  or  perhaps  .3.5  per  cent  above 
the  1913  level,  so  that  it  would  appear 
that  Cuba  is  well  started  on  the  road 
to  recovery.  Furthermore,  there  seems 
to  be  reason  to  discount  somewhat  the 
press  reports  that  large  quantities  of 
American  machinery  still  remain  unde- 
livered at  Cuban  ports.  It  has  been 
estimated  that  the  glut  of  merchandise, 
which  at  one  time  had  accumulated  in 
the  bonded  warehouses  of  Cuba,  has 
been  reduced  from  the  highest  total 
(perhaps  $60,000,000  to  $80,000,000)  to 
a  present  total  rot  exceeding  $10,000,- 
000  to  $1.5,000,000,  and  it  is,  of  course, 
recognized  that  machinery  is  only  one 
item  of  the  many  classes  of  merchan- 
dise that  accumulated  there.  Condi- 
tions in  the  machinery  markets  of  Cuba 
well  deserve  careful  attention  at  this 
time.     In  this  connection  it  is  interest- 


ers  who  arrange  to  collect  before  their 
products  cross  the  border  have  found 
their  Mexican  business  very  attractive 
and  the  volume  of  such  business  has 
been  large.  The  Mexican  exchange  is 
very  close  to  par. 

jSra^iV— During  the  vears  1921,  1919, 
1913,  and  1910  Brazil  ranked  9,  10,  5, 
9,  respectively,  among  the  markets  for 
American  machinery,  absorbing  over 
$8,700,000  worth  in  1921,  in  spite  of 
the  fact  that  the  rates  of  excxhange 
have  been  very  unsatisfactory.  In  July, 
1913,  the  milreis  was  worth  32.45  cents; 
by  July  31,  1920,  it  had  fallen  to  21.6 
cents;  and  on  November  15,  1922,  it 
was  quoted  at  11.53  cents.  It  should  be 
remembered  that  Brazil  is  larger  than 
the  United  States,  but  its  railway  mile- 
age   is    only    equal    to    approximately 


Japanese  Handle  Coal  With 
American  Conveyors 

Japanese  engineers,  selecting  ma- 
chinery for  their  purpose  from  Link- 
Belt  publications,  have  made  the  ap- 
plication shown  in  accompanying  illus- 
tration for  storing  out  and  reclaiming 
coal.  The  coal  is  so  largely  of  small 
size  or  slack  that  the  use  of  a  Pratt 
box-ear  loader  for  building  piles  of 
coal  does  no  harm  from  breakage,  as 
it  might  with  high  grade  lump  coal. 
The  combination  of  this  machine  with 
a  portable  belt  conveyor  makes  a 
flexible  device  for  handling  coal  to  and 
from  various  parts  of  the  yard. 

This  combination  can  be  used  for 
handling  other  bulk  materials  which 
would  not  be  injured  by  the  action  of 
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what  was  in  operation  in  the  United 
States  in  1855.  The  country  is  unde- 
veloped and  contains  wonderful  oppor- 
tunities for  development  that  lead  to 
the  purchase  of  machinerv.  The  popu- 
lation of  Brazil  is  over  30,000,000.  The 
country  shows  signs  of  developing 
rapidly,  and  appears  to  have  reached 
the  state  where  it  will  require  large 
quantities  of  machinery. 

Argentina — Ranked  10,  11,  10,  6  as  a 
market  for  our  machinerv  in  the  vears 
1921,  1919,  1913,  and  1910.  Exchange, 
which  stood  at  43.45  cents  to  the  peso 
in  July,  1913,  and  was  39.06  cents  on 


TABLE  1— 

DESTIXATIf 
FR( 
1910 

»U.368.755 
14,151.707 

IN  OF INDL 
J.M  THE  UN 
1913 

»32.740,377 
29,117,195 

10.690.991 

6,433,548 
5,375.266 

$22,499,805 

STRIAL  MA 
ITED  STAT 

CHINERY  E 
ES 

XPORTED 
1920 

$68,534,672 
116,848,098 

D<>sti  nation 
Canada,     NpwfoundlamI, 

et<! 

Europe  (except  Balkans) 

1915 

$15,740,484 
89,790,973 

4.606,836 

2,858,474 
4,466,958 

$11,932,268 

4,443,287 

2.999.898 

1.573,369 

567,052 

$77,047,331 
15.5 

1919 

$57,490,321 
112.178,313 

1921 

$28,867,066 
44,844,196 

South  Amprira 

Mrxirn  and  Cpntral 

Amnrira 

Wo!t  Indi™,  pIc 

5,553,574 

6.9M.;00 
2,92}.<>I8 

$15,391,992 

3.805.620 

2,209.862 

1.441,949 

119,713 

26,180,072 

11.450,859 
22.248,987 

$59,879,918 

7M16,419 
5,792,748 
5,615,898 
6,382,142 

$320,455,759 
18.7 

35,787,203 

22,293,921 
47,087,299 

30,631,382 

34,381,861 
27,146,318 

Total  Ijitin  .\mprira. .  . 

$105,168,423 

71,296,081 
8,171.153 
7.652,579 
5,959,351 

$92,159,561 

Ana  fpxpppt  .\aia  Minfirl 
AiwtrnlaAia.. 

Africa 

Olhpr 

6,530,936 

3,566,129 

1.591,746 

424,884 

64,424,150 
7,706,546 
4,643,732 
3,791,113 

Orandtot.il 

$S  1.489.598 

$96,471,072 
23,3 

$383,630,357 
27,5 

$246,436,364 

♦(TPPntMP  to  I.«lin 
Amprina,  .  , 

29.9 

37.4 
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Jug  to  remember  that,  in  Bpite  of  recent 
buxinesH  disturbances,  the  Cuban  ex- 
change ha.K  remained  at  par. 

Mcricn — More  American  machinery 
Was  absorbed  by  Mexico  than  by  any 
Other  country  in  the  world  in  192L  In 
Spite  of  unsettled  conditions  that  coun- 
try for  a  number  of  years  has  been 
one  of  our  most  important  markets.  It 
it  true  that  there  are  certain  problems 
iTiVolved  in  contracting  to  deliver  ma- 
chinery and  receive  payment  at  a  Mexi- 
can destination,  but  those  manufactur- 


Julv  31,  1920,  and  20.123  cents  on 
August  17,  1921,  had  recovered  to  36,1 
cents  on  November  15,  1922.  Argen- 
tina, though  only  about  one-third  the 
area  of  Brazil,  has  a  20  per  cent 
greater  railway  mileage,  with  a  popu- 
lation of  about  8,500.000. 

Pcr\i — Among  the  markets  for  Amer- 
ican machinerv  Peru  ranked  14,  20,  19, 
21  in  the  years  1921,  1919,  1913,  and 
1910.  In  July,  191.3,  the  Peruvian 
pound  had  an  exchange  value  close 
to  parity.      On  July  31,  1920,  it  was 


the  box-car  loader.  This  machine  was 
developed  for  delivering  sand  and  other 
materials  to  the  farthest  corner  of  a 
car,  without  having  the  machine  itself 
take  up  much  room  or  be  difficult  to 
manage  in  a  confined  space. 

worth  $3,65,  and  on  November  15, 
1922,  had  recovered  to  $3.91.  Peru 
took  more  machinery  than  South  Africa 
in  1921.  At  present  important  railway 
expansion,  irrigation  work,  and  the  de- 
velopment of  hydro-electric  and  other 
utilities  are  being  suggested  in  Peru, 
which  will  require  machinery,  in  addi- 
tion to  the  mining  demand. 

C^iVe— Ranked  15,  12,  14,  14,  respec- 
tively, in  1921,  1919,  1913,  and  1910. 
Chilean  exchange  has  been  unsatisfac- 
tory, although  it  has  improved  some- 
what recently.  To  a  great  degree  Chile 
depends  upon  the  prosperity  of  the  ni- 
trate business.  Chile  took  $5,600,000 
worth  of  American  machinery  in  1919 
and  $3,500,000  worth  in  1921. 

Dominican  Republic — In  1921,  1919, 
1913,  and  1910  the  Dominican  market 
ranked  16,  24,  18,  22  in  the  shipments 
of  American  industrial  machinerv.  In 
1921  it  absorber^  $3,250,000  worth'. 

Co?am/)ia— Ranked  18,  25,  21,  24 
among  our  machinery  markets.  In  the 
interval  since  1913  Colombia  has  placed 
its  currency  on  a  gold  basis,  so  that  the 
exchange  problem  is  no  longer  impor- 
tant. At  present  Colombia  is  an  excep- 
tionally promising  market,  because  of 
the  extensive  oil  operations  and  the 
comprehensive  railwav  projrram. 

Vencziieln— Ranker]  25,  29,  26,  26  in 
1921,  1919,  1913,  and  1910,  but  it 
should  be  rememhrred  that,  although 
the  rank  has  not  changed  materially 
in  a  decade,  the  volume  of  the  country's 
purchases  of  our  machinerv  has  cx- 
pnnded  from  $110,000  to  $1,400,000. 
Venezuela   is  a   promising  market. 
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More  Suggestions — 

For  Better  Equipment  and 
Repair  Parts  Service 

IN  the  Dec.  14  issue  was  begun  a 
discussion  of  "Better  Equipment 
Maintenance  and  Repair  Parts  Serv- 
ice." Its  object  is  to  show  how  some 
of  the  misunderstandings  between 
maker  and  user  of  construction  ma- 
chinery can  be  avoided.  This  week's 
contribution  is  a  reci'-al  of  expe- 
riences by  a  manufacturer  of  steel 
forms,  buckets  and  steel    buildings. 

I 

From  the  Blaw-Knox  Co., 
Pittsburgh,  Pa. 

THE  Blaw-Knox  Co.  runs  a  rather 
more  elaborate  service  department 
than  is  customary  with  the  average 
manfacturer.  For  example,  we  have 
service  men  constantly  on  the  road  who 
inspect  our  clamshell  buckets,  instruct 
operators,  give  us  a  full  report  of  the 
condition  of  buckets,  and  bring  our 
service  to  the  attention  of  the  owner. 

The  use  of  a  clamshell  bucket  for 
purposes  for  which  it  was  not  manu- 
factured results  either  in  the  failure  of 
the  bucket  to  function  properly  or  a 
large  upkeep  cost  over  a  comparatively 
short  period.  There  is  no  such  thing 
as  a  universal  clamshell  bucket — that 
is,  one  that  will  do  everything  effi- 
ciently. This  company  makes  buckets 
for  every  variety  of  work,  some  of 
which  will  do  a  greater  variety  of 
work  than  others,  but  each  has  its  par- 
ticular work  and  construction  features. 
We  have  found  many  instances  of 
buckets  made  to  handle  some  loose  bulk 
material  being  utilized  for  heavy  ex- 
cavation. Of  course,  the  bucket  does 
not  function  properly  in  this  use. 

It  would  appear  that  education, 
which  must  be  of  an  extremely  varied 
character,  is  the  only  solution  for  this 
problem,  but  the  owner  and  manufac- 
turer both  suffer,  because  at  times  the 
conscientious  manufacturer,  endeavor- 
ing to  meet  his  customer's  problem,  is 
somewhat  higher  in  price  than  a  com- 
petitor who  is  using  as  his  basis  of 
figuring  a  bucket  not  adapted  to  meet 
the  special  conditions.  Of  course, 
where  you  know  that  such  conditions 
exist  they  can  be  met  by  proper  sales- 
manship, but  there  are  many  instances 
where  an  order  is  lost  and  the  exact  rea- 
son for  its  being  lost  does  not  become 
known  until  it  is  too  late. 

The  placing  of  orders  for  road  forms 
for  immediate  delivery  during  the 
height  of  the  road-building  season  is 
something  which  we,  in  common  with 
other  manufacturers,  experience.  In 
some  instances,  of  course,  such  action 
is  necessary,  but  it  is  believed  that  the 
great  majority  of  orders  for  last  min- 
ute shipment  could  be  anticipated  and 
the  manufacturing  curve  stabilized 
along  a  straighter  line  than  exists  at 
present.  Naturally,  the  user  suffers 
in  two  ways:  (1)  He  cannot  obtain  his 
equipment  in  time  for  the  job  and  is 
obliged  to  use  either  a  makeshift  or  a 
grade  of  equipment  which  is  not  effi-' 
cient.  (2)  There  is  a  question  of  price 
balance  which  could  possibly  result  in 
a  slight  reduction  if  the  manufacturer 
could  figure  with  more  or  less  exacti- 
tude on  a  certain  manufacturing  pro- 


gram, carrying  a  steady  load  through 
divisions  of  his  shop  during  all  months 
of  the  year. 

The  contractor  would  be  much  better 
served  if  he  were  always  specific  in 
orders  for  repair  parts.  We  have,  how- 
ever, so  systematized  our  work  along 
these  lines,  that  we  are  able  to  furnish 
in  the  majority  of  cases,  the  right  part 
for  the  right  apparatus  without  receiv- 
ing a  great  number  of  details  to  the 
apparatus  itself.  This,  however,  repre- 
sents a  high  degree  of  efficiency  on  the 
part  of  our  oi'ganization  and  does  not 
excuse  the  contractor  from  his  duty  to 
the    manufacturer. 

A  definite  plan  of  plant  inspection  on 
the  job  by  the  contractor  would  re- 
sult in  greatly  increased  efficiency. 
Some  contractors  exhibit  great  acumen 
in  observing  the  fine  details  of  plant  in- 
spection, and  have  a  very  well  de- 
veloped mechanical  sense  which  enables 
them  to  put  together  apparatus  which 
is  more  or  less  complicated  without  the 
use  of  manufacturer's  drawings.  As  is 
always  the  case,  you  will  find  that 
these  contractors  are  the  most  success- 
ful in  their  lines  and  have  the  best  and 
most  up-to-date  equipment.  On  the 
other  hand,  you  often  run  into  cases 
where  the  contractor  will  "holler  for 
help,"  and  of  course,  we  send  our  serv- 
ice men  and  give  him  the  required  assis- 
tance. 

The  more  the  contractor  under- 
stands the  manufacturer's  problems, 
the  greater  the  contractor's  own  effi- 
ciency will  become.  Co-operation  will 
be  reflected  both  in  the  price  and  the 
quality  of  the  manufacturer's  products. 
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Business  Notes 


Adensite  Co.,  Inc.,  New  York  City, 
has  recently  been  formed  for  the  manu- 
facture of  a  liquid  integral  compounded 
from  calcium  chloride,  gums  and  other 
carbon  compounds,  for  use  in  the  mak- 
ing of  Portland  cement  concrete  and 
mortar.  John  R.  Lapham,  professor  of 
civil  engineering  in  George  Washington 
University,  Washington,  D.  C,  is  in 
charge  of  the  laboratory  tests  carried 
on  with  Adensite.  William  C.  Kober 
and  Thomas  Moore,  both  formerly  with 
the  Anti-Hydro  Waterproofing  Co.,  are 
active  in  the  management  of  the  new 
company.  Both  Mr.  Kober  and  Mr. 
Moore  have  poured  concrete  on  the  job 
and  their  outlook  is  not  limited  to  the 
laboratory.  The  Adensite  Co.  will  spe- 
cialize in  concrete  texture,  keeping  ab- 
solutely out  of  all  problems  that  are 
in  the  province  of  the  structural  engi- 
neer. 

American  International  Corp., 
New  York,  has  announced  the  resigna- 
tions of  Frank  A.  Vanderlip  as  chair- 
man of  the  board  of  directors  and 
Charles  A.  Stone  as  president.  M.  C. 
Brush,  senior  vice-president,  has  been 
elected  chairman  of  the  executive  com- 
mittee and  president.  Gordon  H.  Balch 
has  been   elected   a   vice-president. 

Easton  Car  &  Construction  Co., 
makers  of  cars,  track  and  equipment 
for  industrial  purposes,  as  well  as 
Easton  roll-over  and  scoop  bodies  for 
trucks  and  other  similar  equipment, 
announces  the  opening  of  a  new  office 
in  Harrisburg,  Pa.  The  office  will  be 
under  the  personal  direction  of  George 
D.  Fraunfelder. 


Equipment  andMaieriah 

t  1 

Apparatus  for  Chlorinating  Water 
and  Sewage  Has  New  Control 

The  largest  installation  of  chlorine 
control  apparatus  in  the  world  is  now 
at  the  Westerly  Sewage  Disposal  Plant 
Cleveland,  Ohio,  where  six  W@T  Type 
MSV  chlorinators  of  a  total  capacity  of 
3,960  lb.  of  chlorine  per  24  hours,  are 
in  operation.  This  type  of  chlorinator 
has  only  recently  been  perfected  by  the 
Wallace  &  Tiernan  Co.,  Inc.,  Newark, 
N.  J.,  and  represents  a  new  principle  in 
chlorine  control.  Sturdiness  of  con- 
struction, simplicity  of  operation  and 
elimination  of  small  delicate  parts  have 
been  sought  in  the  design.  The  chlorine 
gas,  from  the  time  it  enters  the  appa- 
ratus until  it  is  made  into  chlorine  solu- 


tion, is  always  under  a  vacuum  so  that 
the  possibility  of  leaks  is  reduced  to  a 
minimum.  Furthermore,  the  flow  of 
chlorine  automatically  ceases  whenever 
the  water  supply  to  the  apparatus  is 
shut  off. 

The  chlorine  is  controlled  by  the  vac- 
uum produced  by  an  auxiliary  supply  of 
water  flowing  through  an  injector,  the 
vacuum  drawing  the  chlorine  into  the 
injector  where  it  is  mixed  with  the 
auxiliary  water  supply.  The  chlorine 
solution  thus  formed  is  conveyed  to 
the  water  supply  to  be  chlorinated. 

The  auxiliary  •  water  supply  first 
passes  through  a  strainer  and  then 
through  a  reducing  valve  to  the  in- 
jector. The  suction  created  by  the 
water  passing  through  the  injector  is 
transmitted  through  a  silver  adjust- 
able head  tube  to  the  inside  of  a  glass 
bell  jar  which  stands  in  a  partly  filled 
tray  of  water.  The  vacuum  created 
causes  the  level  of  the  water  inside  the 
bell  jar  to  rise  above  the  water  level 
outside  the  jar.  This  opens  a  float  re- 
ducing valve  which  allows  the  chlorine 
to  enter  the  bell  jar,  the  chlorine  cyl- 
inder being  connected  directly  to  the 
feed  line  to  which  this  float"  valve  is 
attached. 


February  22,  1923 


ENGINEERING     NEWS-RECORD 


373 


A  glass  meter  tube  with  a  calibrated 
orifice  at  the  top  fits  over  the  silver  ad- 
justable head  tube.  Connection  through 
several  small  ports  is  made  from  the 
inside  of  the  meter  tube  to  the  inside  of 
the  bell  jar  so  that  normally  water 
levels  in  both  would  be  equal.  The  only 
way  that  the  chlorine  can  enter  the  in- 
jector is  through  the  orifice  at  the  top 
of  the  meter  tube  and  down  through 
the  silver  tube.  Since  the  flow  of 
gas  through  an  orifice  depends  on  the 
drop  in  pressure  across  the  orifice,  it 
is  only  necessai-y  to  measure  this  drop 
to  know  the  flow  of  gas  at  any  time. 
The  water  level  inside  the  meter  tube 
can  be  adjusted  by  varying  the  eleva- 
tion of  the  adjustable  head  tube  inside 
the  meter  and  the  chlorine  flow  regu- 
lated in  this  manner.  The  pressure 
drop  across  the  orifice  is  equal  to  the 
difference  in  height  of  the  water  inside 
the  bell  jar  and  inside  the  meter  tube. 
The  orifice  meter  tube  is  empirically 
calibrated  to  convert  this  difference  to 
pounds  of  chlorine  per  24  hr.  A  ratchet 
arrangement  enables  the  adjustable 
head  tube  to  be  set  as  desired. 

The  chlorine  then  goes  down  into  the 
injector  where  it  mixes  thoroughly  with 
the  water  and  then  passes  to  the  point 
of  application  through  the  discharge 
line.  

New  Trench-Digging  Attachment 
for  Locomotive  Crane 

The  range  of  application  of  its  Model 
16  crane,  on  which  interchangeability 
features  are  provided  for  clamshell 
bucket,  power  shovel,  dragline,  and 
hook  and  block  opei-ation,  has  been  ex- 
tended by  the  Bay  City  Dredge  Works, 
Bay  City,  Mich.,  in  the  form  of  a  new 
ditcher  attachment,  illu.strated  in  the 
accompanying  photograph.  This  is  not 
a  new  machine,  but  consists  merely  of 
an  auxiliary  boom  attached  to  the 
standard  clamshell  or  dragline  boom, 
with  a  dipper  of  the  power  shovel  type 
mounted  on  its  under  side. 

The  device  will  dig  a  trench  up  to 
'•5  ft.  in  depth  and  of  variable  widths, 
depending  upon  the  width  of  the 
ditcher  scoop.  The  weight  of  the  boom, 
the  manufacturers  point  out,  may  be 
transferred  to  the  bucket,  making  it 
possible  to  dig  very  hard  material.  In 
operation  the  scoop  digs  toward  the 
machine,  making  it  possible  for  the 
latter  to  remain  on  solid  ground  instead 
of  spanning  the  trench.  The  auxiliary 
boom,   it  is  stated,  can   be   removed   in 


arioui  nn  nour'.':  time  and  a  standard 
boom  with  clam.<ihell  bucket  substituted. 
The  features  of  the  machine,  other 
than  the  digging  attachment,  arc  a  two- 
speed  propelling  arrangement  for  the 
caterpillar  trucks,  providing  speeds  of 
I  and  2  miles  per  hour.  The  operator'^ 
position  is  at  the  front  of  the  machine 
where  he  ran  get  a  good  view  of  his 
work  at  all  times. 


Road  Graders  Used  for 
Snow  Removal 

A  wider  use  of  road  grading  equip- 
ment is  being  developed  by  adapting  it 
to  snow-removal  work  on  city  streets 
and  state  and  county  highways.  In 
Peoria,  111.,  this  winter,  the  Avery  Com- 
pany's "road  razer"  was  used  for  clear- 
ing snow  from  the  city  streets  as  shown 
in  the  accompanying  photograph.  This 
type  of  machine  has  been  employed  for 
the  same  purpose  in  Salina,  Kansas. 
The  manufacturers  of  this  equipment 
are  emphasizing  its  all-year-round  use- 


with  under-body  hydraulic  hoist  and 
dump  body,  or  automatic  gravity  end- 
dump  body.  For  contractors  who  handle 
dry  aggregate  the  body  is  divided  by  a 
center  swinging  partition  to  handle  two 
five-bag  batches.  For  wet  aggregate 
the  center  swinging  partition  is  re- 
moved. A  2-cu.yd  dump  body  is  sup- 
plied for  handling  gravel  and  earth, 
together  with  double-acting  tail  gate 
and  spreading  attachment. 


v= 


Publications  from  the 
Construction  Industry 


fulness  for  highway  maintenance  and 
construction  purposes  in  summer  and 
snow  removal  in  winter. 

In  the  city  of  West  Allis,  Wis.,  the 
Commissioner  of  Streets  has  been  using 


Steel  Pipe  —  National  Tube  Co., 
Pittsburgh,  has  published  a  64-page 
illustrated  booklet  on  the  manufacture 
and  uses  of  Matheson  joint  pipe,  rang- 
ing in  diameter  from  2  to  30  in.  The 
various  steps  in  the  process  of  manu- 
facture are  described  in  detail,  the 
special  joint,  which  is  of  the  bell  and 


for  both  road  work  and  snow  removal 
a  one-man  power  grader  manufactured 
by  the  Wehr  Co.,  Milwaukee.  This 
machine  consi.sts  of  a  6-ft.  blade  con- 
nected to  a  frame  on  which  a  Fordson 
tractor  power  unit  is  mounted,  as  shown 
in  the  accompanying  photograph.  The 
iMluipnient  is  mounted  upon  disk  wheels 
equipped  with  solid  rubber  tires.  To 
assemble  the  Wehr  grader  and  Fordson 
tractor,  the  tractor  axle  and  wheels  are 
removed  and  the  tractor  suspended  in 
the  voke  of  the  grader. 


Motor  Truck  Designed  for  Road 
Construction  Work 

Designed  especially  for  u.«e  with  a 
standard  21-E  paving  mixer,  the  "Road 
Builder"  truck  manufactured  by  the 
Ruggles  Motor  Tru<k  Co.,  Saginaw, 
Mich.,  has  a  two-batch,  end-dump  body, 
short  wheel  base  and  turning  radius, 
pneumatic  tires,  and  a  low  gear  ratio 
providing  high  tractive  effort.  The 
gross  weight  (including  chassis,  body 
and  load)  is  6i  tons  and  the  wheel  base 
is  ll.T  in.,  resulting  in  a  turning  radius 
of  17  ft. 

The    truck    may    be    equipped    either 


spigot  type,  is  illustrated  and  described, 
and  numerous  photographs  show  appli- 
cations of  the  pipe  on  a  variety  of  proj- 
ects. One  of  the  advantages  claimed 
for  the  pipe  is  the  absence  of  rivets, 
overlapping  seams  and  ribs,  thus  im- 
proving its  hydraulic  properties.  The 
joint  is  ordinarily  used  for  a  working 
pressure  of  150  lb.  per  square  inch,  but 
when  reinforced  by  a  special  clamping 
device  it  is  suitable  for  pressures  up 
to  .3.50  lb.  Data  are  given  covering  the 
amount  of  lead  required  per  joint  ami 
per  mile  of  pipe.  One  portion  of  the 
booklet  deals  with  protective  coatings 
to  prevent  corrosion.  Tables  give  the 
thickne.-^ses  and  weights  of  National 
pipe  for  various  pressures  and  a  com- 
parison with  cast-inm  pipe. 

Feed  Wafer  Heater— Vowm  Spf.- 
CIALTV  Co.,  New  York,  describes  the 
Poster  economizer  in  a  32-page  illus- 
trated catalog  containing,  also,  n  gen- 
eral discus.sion  of  boiler-room  saving.- 
thaf  niny  be  effected  by  preheating 
water  with  waste  gases.  Results  of 
several  testn  of  these  economizers  are 
given  and  there  are  tables  of  the  prop- 
erties of  steam. 
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FACTS  AND  EVENTS  THAT  AFFECT  COST  AND   VOLUME 


Lumber  Exports  Gain 
27  Per  Cent  in  Year 

Principal  Softwood  and  AH   Hardwood 

Exports  Increased — British  Lumber 

Trade  Improved 

The  1922  lumber  export  trade  shows 
considerable  improvement  over  the  pre- 
ceding year,  according  to  reports  of  the 
Lumber  Division  Chief,  United  States 
Department  of  Commerce,  Feb.  19,  1923. 
The  report,  in  part,  is  as  follows: 

"In  1922  our  total  exports  of  lumber 
amounted  to  1,532,934,000  ft.  b.m.,  as 
compared  with  1,204,808,000  ft.  in  1921, 
an  increase  of  27  per  cent.  The  1913 
exports  of  lumber  were  2,576,233,000 
ft.,  making  the  1922  exports  40  per  cent 
less  than  1913. 

"The  leading  wood  during  the  year 
under  review  was  Douglas  fir,  of  which 
614,704,000  ft.  were  exported  abroad. 
In  1921  the  quantity  of  this  wood  ex- 
ported was  455,233,000  ft.  The  1922 
increase  was  35  per  cent.  The  export 
of  Douglas  fir  in  1913  amounted  to 
665,295,000  ft.  During  1922  nearly 
one-half  the  Douglas  fir  went  to  Japan, 
nearly  one-fifth  to  China,  and  the  next 
largest  quantities  to  Australia  and 
Peru.  The  1922  increase  was  taken  by 
these  countries,  except  Peru,  and  in 
addition  the  United  Kingdom,  Chile, 
and  British  South  Africa. 

Yellow  Pine  Second  to  Douglas  Fir 

"The  second  leading  e.^port  wood  in 
1922  was  southern  yellow  pine,  474,- 
258,000  ft.  being  exported,  an  increase 
of  about  10  per  cent  over  432,736,000 
ft.  in  1921.  The  1913  figure  was 
869,737,000  ft.  Nearly  one-quarter  of 
the  southern  yellow  pine  in  1922  went 
to  Argentina,  nearly  one-sixth  to  Cuba, 
and  less  amounts  of  importance  to 
Mexico,  United  Kingdom,  Canada, 
Spain,  and  Belgium.  A  very  large  in- 
crease occurred  in  the  yellow  pine  ex- 
ported to  Canada  over  1921,  and  the 
export  to  Spain  was  184  per  cent  over 

1921.  However,  Mexico  took  about  60 
per  cent  less. 

"In  other  softwoods,  comparing  1921 
with  1922,  spruce  increased  about  five 
times  to  35,178,000  ft.,  redwood  more 
than  doubled  to  33,143,000  ft.,  white  pine 
increased  78  per  cent  to  25,811,000  ft., 
and  western  yellow  pine  more  than 
doubled  to  8,358,000  ft.  However,  other 
softwoods,  not  specified,  declined  one- 
third. 

"Oak  was  the  third  leading  export 
wood,    and    the    leading    hardwood    in 

1922,  increasing  by  59  per  cent  over 
1921  to  108,214,000  ft.  In  1913,  287,- 
855,000  ft.  of  oak  were  exported.  Oak 
exports  to  United  Kingdom  increased 
over  60  per  cent  to  49,200,000  ft.,  to 
Canada  over  50  per  cent  to  32,338,000 
ft.,  and  increased  amounts  also  went  to 
Belgium,  Argentina,  Uruguay,  and 
Spain.  Although  of  small  proportion 
to  the  total,  it  is  significant  that  the 
export  of  oak  to  Spain  in  1922  was 
three  and  one-half  times  the  1921 
export. 

"The  lumber  trade  of  the  United  King- 


Relation  of  Lumber  Production 
and  Shipments  to  Normal 

The  relation  of  actual  weekly  pro- 
duction and  shipments  to  normal 
weekly  production,  and  to  seasonal 
monthly  production  and  shipments,  is 
shown    in    the    accompanying   charts. 

The  year  1922  began  with  a  produc- 
tion rate  of  about  50  per  cent  of  nor- 
mal and  ended  at  approximately  the 
same  level.  Throughout  the  entire  year 
the  output  came  within  a  fraction  of 
normal  on  only  thi'ee  occasions,  namely, 
the  last  weeks  in  May  and  August  and 
the  second  week  in  October,  1922. 

Shipments  at  the  outset  of  the  year 
1922  were  about  60  per  cent  of  normal 
production,  rising  to  a  point  as  high  as 
10  per  cent  above  normal  during  April, 
May  and  June  and  dropping  to  around 
80  per  cent  at  the  close  of  the  year. 

The  closed  curved  line  on  both  charts 
shows  the  relations  of  actual  weekly 
production  and  shipments,  respectively, 
to  normal  weekly  production.  The 
broken  curved  line  in  Chart  I  shows 
monthly  and  seasonal  variation  in  pro- 
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CHART     I— LUMBER    PRODUCTION 

duction  in  relation  to  average  produc- 
tion. The  same  line  in  Chart  II  de- 
picts monthly  and  seasonal  variation  in 
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CHART    II— LUMBER    SHIPMENTS 

shipments  in  relation  to  average  ship- 
ments. In  other  words  May  and 
August  have  been  found  to  be  the  sea- 
sonal peaks  in  lumber  output  and  ship- 
ments in  each  year  since  1912.  Sim- 
ilarly, December,  January  and  Feb- 
ruary are  the  low  points.  Average  pro- 
duction centers  around  76  per  cent  of 
normal,  and  average  shipments,  about 
73  per  cent  of  normal  production. 

The  National  Lumber  Trade  Barom- 
eter, Feb.  16,  1923,  shows  production  at 
13  per  cent  below  normal;  orders  116 
per  cent  and  shipments  105  per  cent  of 
normal  production. 

dom  showed  much  improvement  dur- 
ing 1922.  Imports  of  lumber  of  all 
kinds  were  approximately  50  per  cent 
greater  in  volume  than  in  1921.  Not 
only  did  this  increase  go  into  consump- 
tion, but  stocks  generally  were  less  at 
the  close  of  the  year  than  at  the 
beginning." 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  arc 
either  asked  or  will  soon  be  called  for 
in  Construction  News,  pp.  95  to  108,  are 
the  following: 

Waterworks,  W>Tinewood,  Okla.,  bids 
received  by  city  clerk,  $85,000. 

Sewer,  Springwells,  Mich.,  bids  re- 
ceived by  city   clerk,   $70,000. 

Bridges,  Columbus,  Kan.,  for  Com'rs 
Cherokee  Co.,  $150,000. 

Grading  and  pa\ing,  16,000  sq.yd.  of 
street.  Royal  Oak,  Mich.,  for  H.  P. 
Oliver  Land  Co.,  $70,000. 

Factorj'  addition,  Chicago,  111.,  for 
Geib  and  Schafer,  $200,000. 

School,  New  York.  N.  Y.,  for  Board 
of  Education,  500  Park  Ave.,  $750,000. 

Bulkhead  and  pier,  Baltimore,  Md., 
for  Consolidated  Gas,  Electric  Light  and 
Power  Co.,  $100,000. 

Apartment,  Chicago.  111.,  bv  W.  W. 
Ahlschlager,  arch't.,  65  E.  Huron  St., 
$2,100,000. 

Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  95  to  108,  are  the  following 
pi-ojects : 

Installing  water  mains,  Cleveland,  O  , 
to  Gantose  Constixiction  Co.,  $176,647. 

Sewer,  Pittsburgh,  Kan.,  to  Beeson 
Machinery  Co.,  Kansas  City,  Mo., 
$98,801. 

Bridge,  Burnham,  111.,  to  Strobel  Steel 
Construction  Co.,  Chicago,  $173,462. 

Canal,  Merced,  Calif.,  to  C.  R.  Adams, 
Planada,  $94,120. 

Pavnng  6,600  yd.,  2-in.  rock  asphalt 
on  5-in.  base,  Oklahoma  City,  Okla.,  to 
Western  Paving  Co.,  $37,029. 

Factory,  BrookljTi,  N.  Y.,  to  J.  W. 
Ferguson  Co.,  Paterson,  N.  J.,  $500,000. 

Hotel,  Chicago,  111.,  to  E.  Bloom, 
$3,500,000. 

Natatorium,  Annapolis,  Md.,  to  Boyle- 
Robertson   Construction  Co.,  $355,858. 

Park,  Astoria,  N.  Y.,  to  T.  Di  Roma, 
New  York,  N.  Y.,  $111,903. 

Watei-works  and  street  car  svstem, 
Harbin,  Manchuria,  to  Beekman  &  Lin- 
den Engineering  Corporation,  San 
Francisco,  Calif.,  $3,000,000. 

-Apartment.  Long  Beach,  Calif.,  to 
Scofield  Engineering  Co.,  Los  Angeles, 
$1,000,000. 


Fewer  Business  Failures 

The  reports  of  "failures  received  by 
Dun's  Revieic  for  the  five  days  ending 
Feb.  17,  indicate  that  all  districts  of  the 
United  States,  except  the  Pacific,  have 
had  small  decreases;  the  Pacific  sec-  ' 
tion  shows  a  slight  increase.  The 
week's  total  is  361,  as  against  371  for 
the  six  business  days  of  the  previous 
week.  In  the  five-day  week  a  year  ago 
610  defaults  were  reported. 

A  decrease,  both  absolutely  and  pro- 
portionately, is  evident  in  the  number 
of  insolvencies  with  liabilities  of  more 
than  $5,000  in  each  case;  this  week  they 
number  198,  or  54.8  per  cent  of  the 
total,  while  for  the  week  preceding  they 
aggregated  220,  or  59.3  per  cent. 
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Building  Trades  Labor  Rates 
Advanced  in  Minnesota 

Building  trades  mechanics  in  Minne- 
sota, during  the  coming  summer,  both 
skilled  and  unskilled,  will  receive  wages 
averaging  10  per  cent  higher  than  the 
present  scale,  according  to  agreement 
reached  at  the  annual  convention  of 
the  Minnesota  Building  Employers' 
Association  in  St.  Paul.  Fourteen 
cities  are  included  in  the  agreement,  as 
follows:  Minneapolis,  St.  Paul,  Duluth, 
Winona,  Stillwater,  St.  Cloud,  Mankato, 
Red  Wing,  Owatonna,  Albert  Lea, 
Austin,  Rochester,  Fergus  Falls  and 
Hibing.  It  is  expected  that,  as  in  the 
past,  the  rates  paid  in  these  leading 
cities  of  the  state  will  govern,  in  the 
main,  the  scale  to  be  observed  in  the 
state  generally.  The  new  scale  is  to 
become  effective  June  1,  this  arrange- 
ment enabling  contractors  on  work  now 
in  progress  to  complete  it  within  orig- 
inal estimates. 

The  newly  established  rates  per  hr. 
and  those  now  obtaining  are: 

New  Present 

BrickJayers tl.l2}  JI.OO 

Plasterers 1.I2J  1.00 

.Stone  setters I.  10  1.00 

Carpenters,  cement  finishers,  elec- 
tricians, hoisting  engineers,  struc- 
tural iron  workers,  wood  lathers, 
painters,  plumbers,  steam-fitters, 

sheet  metal  workers,  stone  masons  .  87i  .  80 

Team.'*  and  teamsters 1 .  05  .95 

Mason  tenders ,711  .65 

Laborers   .55  .50 

In  announcing  this  agreement,  the 
association  directed  attention  to  the  fact 
that  the  present  wage  scale  in  the  four- 
teen cities  was  lower  than  scales  obtain- 
ing generally  the  past  year  in  cities  in 
the  northern  half  of  the  country.  The 
resolution  embodying  the  new  scale 
stated: 

"Be  it  resolved  that  in  determining 
wage  scales  due  consideration  be  given 
to  the  highly  skilled  workmen,  and  it  is 
our  recommendation  that  such  men  be 
paid  a.s  a  maximum  wage  in  the  crafts 
mentioned  the  amounts  herein  shown. 
In  making  this  recommendation,  we 
urge  careful  consideration  of  the  prin- 
ciple that  workmen  be  paid  according 
to  their  skill  and  efficiency." 

Cotton  Spindles  and  Steel  Output 
Gain  in  Activity 

Evidence  of  further  business  expan- 
.sion  appeared  during  the  week  ending 
Feb.  17,  according  to  reports  received 
by  R.  G.  Dun  and  Co.  Activities  in 
most  quarters  .steadily  gained  momen- 
tum, and  the  point  has  been  reached  in 
different  in.stances  where  results  are 
being  compared  with  the  best  previous 
.tiords.  No  month  even  in  war  times 
saw  as  many  cotton  spindles  running 
as  was  the  ca.se  this  January,  and  the 
,  steel  industry  has  attained  practically 
the  highest  rate  of  operation  possible 
under  existing  conditions.  The  main 
problem  now,  broadly  considered,  is  not 
one  of  finding  employment  for  workers, 
but  rather  of  securing  enough  men  to 
maintnin  outputs  on  the  scale  war- 
ranted by  current  demands.  Some 
buyiTS,  quicker  than  others  u)  sense 
the  changed  situation,  have  endeavored 
to  commit  thcm.sclves  heavily  with  man- 
ufacturers, so  as  to  ."ecure  protection 
against  future  requirements.  The 
policy  of  not  a  few  producers*,  however, 
la  one  of  discouraging  over-purchasing, 
and  there  is  more  of  a  tendency,  es- 
pecially in  the  steel  trade,  to  look  to 
Jobbing  channels  for  sources  of  supply. 


Business  Briefs 

Call  money  reached  high  point  of  6 
per  cent,  Feb.  13;  low,  4  per  cent,  Feb. 
16.  Similar  rates  prevailed  during  same 
week  in  1922. 

Time  loans  at  ma.ximum  of  5  per  cent, 
Feb.  13;  low,  43  per  cent.  Same  rates 
in  effect  Feb.  14,  1922. 

Commercial  paper  at  high,  5  per  cent, 
Feb.  13;  low,  4J  per  cent.  Same  week, 
1922,  high,  5  per  cent;  low,  45  per  cent. 

Foreign  exchange:  Sterling  at  $4.70J, 
Feb.  19,  highest  since  1919;  due  to 
heavy  demand  for  international  require- 
ments. Franc,  6.06c.;  rise  of  .95c.  in 
two  days.  Mark,  .0048c.,  down  from 
.OOSlJc,  Feb.  17. 

Money  supply  for  entire  country, 
Feb.  1,  shows  decline  of  over  $171,000,- 
000  in  month,  due  to  retirement  of  re- 
serve notes. 


Cement  Output  and  Shipments 
Higher  Than  Year  Ago 

Cement  production  and  shipments 
were  higher  in  January  than  during  the 
corresponding  period  last  year,  but  re- 
serve stocks  at  the  mills  are  somewhat 
lower  than  the  quantity  on  hand  a  year 
ago. 

The  total  output  for  the  country,  ac- 
cording to  the  Geological  Survev,  was 
7,704,000  bbl.  for  January,  1923,  an 
increase  of  over  3,000,000  ijbl.  as  com- 
pared with  January,  1922. 
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CEMENT  OUTPUT,   SHIPMENTS 
AND  STOCKS 

Shipments  during  January,  1923, 
amounted  to  JJ,419,000  bbl.,  an  advance 
of  over  2,000,000  bbl.  compared  with 
the  corresponding  period  last  year. 

Stocks  on  hand,  at  mills,  Feb.  1, 
192.'!,  reached  11,426,000  bbl.  as  against 
13,316,000  bbl.  available  at  the  same 
time  last  year. 

The  monthly  fluctuations  in  produc- 
tion, shipments  and  mill  stocks  of  fin- 
ished Portland  cement,  throughout  the 
country,  are  shown  in  the  accompany- 
ing chart. 

That  prices  of  many  commodities  are 
strengthening  under  pressure  of  the 
larger  consumption  has  been  clearly 
shown  by  Dun  s.  list  of  wholesale  quo- 
tations, which  has  disclosed  an  excess 
of  advances  in  ev^ry  week  this  year, 
and  reports  are  becoming  more  com- 
mon of  premiums  being  offered  to 
hasten  shipmonts.  Difficulty  in  making 
prompt  deliveries  frequently  is  en- 
countered, owing  to  storms  and  cold. 


Important  Foreign  Construction 
Projects  Reported 

Progress  on  a  number  of  important 
construction  projects  in  foreign  coun- 
tries, is  reported  by  the  United  States 
Department  of  Commerce,  Feb.  19,  as 
follows : 

Mniichuria. — The  South  Manchuria 
Railway  is  reported  to  have  set  aside 
about  7,000,000  square  feet  of  land  for 
the  establishment  of  a  hospital,  a  chem- 
ical institute,  a  bacteriological  institute, 
schools,  a  museum,  etc.  (Trade  Com- 
missioner Frank  Rhea,  Peking.) ) 

Chum. — An  American  engineering 
firm  has  been  awarded  a  contract  for 
repairing  a  3-niile  break  in  the  dikes 
of  the  Yellow  River.  (Trade  Commis- 
sioner Frank  Rhea,  Peking.) 

Chile. — The  departmental  board  of 
railways  has  asked  the  Government  of 
Chile  for  authority  to  float  a  loan  of 
5,000,000  pesos  to  be  used  for  the  con- 
struction and  improvement  of  roadways 
near  Santiago.  It  is  understood  that 
this  request  was  well  received  by  the 
Government.  (Assistant  Trade  Com- 
missioner Embry,  Santiago.) 

Canada. — It  is  reported  that  tenders 
\vill  shortly  be  called  for  the  construc- 
tion of  a  dam  on  Lake  Kenogami,  in 
the  Lake  St.  John  district.  Province  of 
Quebec.  It  is  understood  that  the  total 
investment  involved  is  approximately 
$2,500,000.  Other  important  work  is 
also  being  done  in  this  district.  (Con- 
sul E.  Haldeman  Dennison,  Quebec.) 
Big  Cuban  Public  Works  Jobs 
Cuba. — Under  the  $.iO,000,000  loan 
just  floated  for  Cuba,  $6,000,000  is  set 
aside  for  public  works.  It  is  anticipated 
that  this  sum  may  be  increased  should 
the  other  items  of  the  appropriation  not 
absorb  the  full  balance  of  the  $50,000,- 
000.  Also,  the  total  available  for  public 
works  will  scarcely  permit  the  com- 
pletion of  undertakings  already  started. 
More  definite  particulars  will  be 
available  later.  (Commercial  Attache 
Edwards,  Havana.) 

I)idia.—lt  is  reported  that  the  Gov- 
ernment consulting  engineers  have  been 
asked  to  prepare  an  estimate  of  the  cost 
of  the  cantilever  bridge  across  the 
Hooghly  River  at  Calcutta.  Experi- 
mental cylinders  on  the  Calcutta  and 
Howrah  sides  are  being  sunk.  (Vice 
Consul    Harold   Shantz,   Calcutta.) 

Philippines. — The  following  items 
appear  in  the  appropriation  bill  re- 
cently submitted  to  the  legislature:  p'or 
wireless  stations  and  equipment,  $75,- 
000;  for  maintenance  of  public  build- 
ings, $200,000;  for  maintenance  and 
improvement  of  roads  and  bridges, 
$1,060,000;  for  studies  regarding 
public  improvements,  $120,000,  for 
waterworks,  $250,000;  for  harbor  work, 
$60,000;  for  telegraph  and  telephone 
sy.stems,  $120,000;  for  liKhthou.ses, 
buoys,  and  beacons,  $50,000.  (Manila 
Daily  Bulletin,  December  13.) 

F^iancc.  —  The  Supreme  Railroad 
Council  has  approved  of  reconstruction 
work  on  the  important  French  railways, 
totaling  1,045,000.000  francs.  Of  this, 
270,000,000  francs  are  for  electrification 
and  775,000,000  francs  for  general  con- 
struction work.  (Ambassador  Mvron 
T.   Herrick,   Paris.) 

Went  FiidieH. — The  Government  of 
Trinidad  and  Tobago  has  obtained 
sanction  for  a  scheme  t4i  supply  water 
to  the  southwestern  portion  nf  the 
island  of  Tobago,  including  the  towns 
of    Scarborough    and    Plymouth.      The 
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sum  of  $359,000  is  involved,  which  will 
be  taken  from  the  loan  raised  in  1920. 
The  construction  of  this  system  will 
be  under  the  direction  of  the  public 
works  department  of  the  government  of 
Trinidad  and  Tobago  at  Port  of  Spain, 
(Consul  Henry  D.  Baker,  Trinidad.) 

South  Africa. — The  harbor  advisory 
board  of  Port  Natal  has  suggested  that 


the  main  wharf  of  Durban  harbor  be 
extended  1,300  feet.  Recommendation 
has  been  approved  by  the  government, 
and  plans  and  estimates  will  be  made. 
This  board  has  also  recommended  the 
construction  of  a  coaling  station  to 
store  between  70,000  and  80,000  tons  of 
coal,  but  this  has  not  yet  been  sanc- 
tioned   and    plans    have    not    yet   been 


prepared.       Consul     Lewis     V.     Boyle, 
Durban,   Natal.) 

Switzerland. — A  large  electric  power 
company  has  just  floated  a  loan  of 
6,000,000  francs  to  be  used  for  the  con- 
struction and  extension  of  the  electric- 
power  and  distributing  systems  in 
Switzerland.  (Consul  James  J.  Mur- 
phy, Jr.,  Lucerne.) 


Weekly  Construction  Market 

THIS      limited      price      list      is      published  Moreover,   only   the  chief  cities  are  quoted,  complete     qaotations     for     all     construction 

week'y    tor    the    purpose    of    giving    ••ur-  Valuable    suggestions    on    costs    of    work  materials    und     for     the     important    cities, 

rent    prices    on    the    principal    construction  can   be   had   by   noting   actual    biddings   as  The    last    complete    list    will    be    found    in 

materials     and    of    noting    important    price  reported  in  our  Construction   News  section,  the     is.sue    of    February     1  ;     the     nc.\t,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  March    1. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas      Chicago  apolis  Denver     Francisco      Seattle    Montreal 

Structural  shapes,  100  1b ?3.29  53.9.?       $4.40  23.05  li.iO  S3. 95  ?3.35         i53.80  S3. 75 

Structural  rivets,  lOOIb 3.85  4.60         5.25  3.75  4,U0  4.95  4.75           4.25  5.50 

Reinforcing  bars,  I  in.  up,  100  lb 3.19  3.85         3.15  2.95  3.20  3.62^  3.30           3.80  3.25 

Steel  pipe,   black,   2\  to  6  in.  lap, 

discount 51%  53%          45%  59i%  55-5%  38%  38.2@46.5%  45%  32.76 

Cast-iron  pipe,  6 in.  and  over. ton -F56.50  -)-51.00  4-57.00  53.20  58.50  65.00  57.00         57.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.60(^2.70  2.75  2.25  2.20  2.39  2.85  2.71  2.90  2.88 

Gravel    'in    cu.yd               2.00  1.75  2.25  2.25  1.75  1.90  2.15  1.00  1.50 

Sandc'uyd                1-00  1.24  1.87^  2.25  1.00  1.00  1.50  1.00  1.25 

Crushed  stone,  Hn.,  cu.yd 1.75  2.00  2.00  2.25  2.25  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

Mft  4-63.00  37.00  4-53.00         56.50         4-43.75       —51.00       4-40.00         29  00      95.00 

Lime   finishing,  hydrated,  ton 16.80@17.10     .73.00       22.50         18.00  25.50  24.00  22.00         24.00       21.00 

Lime  common,  lump,  per  bbl 3.0O@3.25  1.85         2.50  1.40  1.25  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000 23.50  12.C(J       11.00         11.00  17(gU9  12.00  15   50         13.00       16.00 

Hollow     building     tile,     4x12x12, 

perblock Not  used  .0859       .115  ....  .0836  .065  ....  .11         .115 

Hollow    partition    tile     4x12x12, 

perblock  1230  .0859        .115  .0674  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbi.  lots,  gal 99  1.02      4-1.10  102         4-1.09  4-121         4-1.09  .86         1.02 

Common  Labor: 

Common  labor,  union,  hour 60  35      .30(^.50       SO@.SS  .ie\      .50@.60      

Common  labor,  non-union,  hour 45(3!.60  .30     .30(^.50         .72^       .35®. 50       .35(g.50  .50  25 

ExDianatioii  of  Prices — Prices  are  to  con-  ment   on   cars.      Gravel   and   crushed   stone  plus   freight   to  railway   depot   at   any   ter- 

tractors  in  carload    lots  unless  other   quan-  quoted    at    pit.      We    quote    on    brown    lime  minal.     Common  lump  lime  per  180-lb.  net. 

ties   are    specified.     Increases    or    decreases  per    180-lb.    net  ;     white   is   $1.55   for   Kelly  Lumber   prices   are   to   dealers   in   j-ards  at 

from   previous   quotations   are   Indicated   by  Island  and   $1.45  for  Sheboygan.     Common  San  Francisco,  for  No.  1  fir  common. 

+     or    —    signs.      For    steel    pipe,    the    pre-  labor  not  organized.  Seattle  quotes  on  Douglas  fir    (delivered) 

vailing    discount    from    ILst    price    is    given :  Denver    quotes    on    fir    instead     of    pine,  instead   of   pine.      Lump    finishing   lime   per 

45-5%    means  a   discount   of   4o   and   5   per  Cement    "on    tracks";    gravel    and    sand    at  iso-lb.  net.     Hollow  building  tile  delivered, 

cent.     Charge  is  15c.  per  lOU  Pi.  for  cutting  pjj .   stone  on  cars;   lime,   brick,  hollow  tile  Hydrated   lime   in  paper  sacks.     Sand  and 

reinforced   steel   into    2-ft    lengths   or   over,  ^^j^   lumber  on  job.     Tile  price  is  at  ware-  gravel  at  bunkers. 

New    York    quotations    delivered,    except  house.       Linseed    oil,    delivered,    in    wooden  -«,.„,„„,    r,„nt»,,    nn    nine    casino       Sand 

sand,    gravel    and    crushed   stone     alongside  bbl.      Common    lump    lime    per    180-lb.-  net.  ^ton^  -rave     and    lump   li^ie    per  ^tonC^^^ 

dock;    common    lump    lime     in    2S0-lb.    bbl.  Atlanta    quotes    sand,    stone    and    gravel  f  °"^-    tim^  and    tile    are    dlli?ered-<.-ind 

net.  and  hydrated  lime  f.o.b.  cars ;,  tile  "on  p^^    ton    instead    of   cu.yd.      Common    lump  grlvei    and    stone    on    siding      brick    fob 

trucks";  linseed  o^^"f^^^,^t-.'™"  P^P^  Jfc'':  ""^^  P«^  ^^O""'-   ""'•  flant    sfe"e1  and  pipe  at  warehouse"    HoUow 

Cement  and  concrete  laboreis    rate,   6I4O. ,  Dallas  quotes  lime  per  180-lb.  bbl.   Steel,  tile   per   ft.     Cement   price   is   in   Canadian 

pick  and  shovel  men,  buc.  pel    nr.  cement,    cast-iron    pipe    and    crushed    stone  funds  (the  Canadian  dollar  stands  at  98.80). 

Ch.ciiBo    ciuotes    h>aratea    1  me    in    Du-iu.  ^^.j^^^.   ^^tgyiaig   delivered.  Bag  charge  is  SOc.  per  bbl.     Discount  of  10c. 

bSer  dX°ered  ^Job'"      "^  San    Francisco    quotes    on    Heath   tile.    5i  per  bbl    for  payment   within    20   days   from 

mnneapoUsqXs'on  fir  instead  of  pine,  x    8    x    lU.      Prices    are    all    f.o.b,    ware-  date   of   shipmein       Steel   pj^^^^ 

Brick,  sand  and  hollow  tile  delivered.     Ce  houses  except  C.  I.  pipe,  which  is  mill  price  net;  2J-m.,  $32., 6,  6-in.,  $108. 

Changes  Since  Last  Week 

With  the  present  finished  steel  market  quotes   $56.50  as  against  $56   per  ton;  Dallas,  up  from  $1.07;  $1.21  in  Denver 

in   an   unusually   firm   position,   clue   to  Dallas,   $57  as  compared  with  $56  per  (wooden  bbl. K  advanced  from  $L19a.-.d 

recent   heavy   deliveries   and   an   active  ton,  one  week  ago.  $1-09  'n  San  Francisco,  as  agamst  $1.04 

demand,  the  absolute  minimum  on  steel  The  current  lumber   market  is   very  per  gal     one  week  ago. 

bars  and  structural  shapes  is  placed  at  active,  particularly  in  long  leaf  yellow         Despite   advances   in   iron,    steel   and 

$2  15  ner  100  lb.,  Pittsburgh;  plates  at  pine  for  car  construction.     Mills  report  clay   products,   lumber,   Imseed   oil   and 

$2'20     These  quotations,  however,  apply  the  heaviest  bookings   since   1916,  with  other  important  construction  materia^, 

on  heavy  contract  tonnages  only.     Pre-  a  scarcity  of  freight  cars.     Production,  the  prices  of  brick  and  cement  remained 

miums  for  specified  deliveries  bring  out  however,    is    very    heavy    with    reserve  fairly  stable  dunng  the  week,  thiough- 

quotations  of  $2.25  on  shapes  and  bars  stocks  somewhat  limited.  out  the  entire  country.^ 

and  $2.25@$2.35  for  plates.  The  market  New  York  quotes  rise  of  $2  per  M  ft          Although  the  New/iork  brick  bupp  > 

on    structurals    is    particularly    strong;  in    long    leaf    yellow    pine,    structiiral  from   the   Hudson  River  district  1.     ut 

inquiries    indicating    an    active    spring  sizes,    during    week.      Price    now    $6:!,  °f  I'/  -^e-  the  supp  y    n  reserv-e  a^^^^^^^ 

demand.     Continued  buying  of  steel  for  delivered,  for3xl2  pine  in  20  ft.  lengths,  plants  is  sufficient  *«  m^et  al    lequue 

railway  car  building,  together  with  in-  as  against  $61  per  M  ft.  b.m.,  one  week  ments  when  navigation  opens  up  in  the 

creased  demand  for  plates,  in  oil-storag&  ago.    Dallas  reports  rise  of  $3  m  yellow  early  spring. 

tank   construction,  feature   the   current  pine  and  San  Francisco,  $4  per  M  ft.  m         The    present    piice    of    ?^^0    P"    *Jj 

market  Douglas  fir  wholesale,  alongside  dock  has  continuea 

.Although  the  Birmingham  base  price  The    stiffening    of   linseed    oil    prices  firm    since   the   first    of   the    year,   but 

of  $43  per   ton  on   6-in.  cast-iron  pipe  reflects    the    general    upward    tendency  the  anticipated  seasonal  demand  is  pre 

still  holds  firm,  the  tendency  is  upward  in  nearly  all  paint  materials      Raw  oil,  venting   manufacturers   from   covering 

in  the  dealers'  warehouses.    New  York  in   5  bbl.   lots,  is   quoted   at  $1.10  in  deliveries  at  the  current  nnces 
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Immigration  Still  a  Problem 

IN  VIEW  of  the  situation  in  the  Senate  no  expectation 
survives  that  the  present  Congress  will  pass  a  new 
immigration  law,  and  those  industries  which  have  been 
urging  revision  in  order  to  insure  an  adequate  supply 
of  common  labor  must  derive  what  consolation  they  can 
from  the  fact  that  they  escaped  the  bill  reported  by  the 
House  committee.  This  provided  clearly  for  further 
restriction  rather  than  for  a  lowering  of  the  bars.  Mean- 
while under  the  existing  laws,  the  number  of  arrivals 
is  higher  than  it  was  last  year,  but  there  is  no  expecta- 
tion that  these  will  meet  the  estimated  requirements  of 
industry.  Although  it  appears,  therefore,  that  we  must 
make  shift  as  best  we  can  during  the  coming  year,  the 
need  still  is  urgent  for  regulation  that  will  provide  at 
the  same  time  for  needful  restrictions  and  an  assured 
supply  of  selected  immigrants  qualified  to  meet  our  in- 
dustrial needs.  The  new  congress  must  tackle  this 
whole  problem  anew  in  the  light  of  the  experience  of 
the  current  year. 

Bottle-Neck  Street  Intersections 

10NG  before  the  days  of  the  ubiquitous  automobile, 
-^traffic  congestion  at  street  intersections  became  a 
problem.  Attempts  at  relief  were  made  here  and  there 
by  easing  off  corners  and  by  traffic  regulation.  With 
the  extension  of  automobile  use  in  many  parts  of  the 
country  to  what  we  may  hope  is  nearly  the  saturation 
point,  traffic  congestion  at  thousands  of  points  has  be- 
come almost  intolerable.  More  through-traffic  streets 
are  the  most  commonly  urged  relief  measure  but  it  is 
becoming  more  and  more  evident  that  street  intersec- 
tions are  the  bottle  necks  that  retard  traffic.  Moreover, 
these  bottle  necks  are  by  no  means  restricted  to  cities, 
as  every  one  who  uses  the  automobile  for  country  travel 
well  knows.  From  now  on  relief  of  traffic  congestion 
at  street  intersections  must  have  increasing  attention. 
It  will  be  necessary  as  a  matter  of  traffic  regulation  and 
as  an  element  in  city  replanning.  It  is  imperative  that 
it  bo  given  careful  attention  in  all  layouts  of  new 
streets.  The  basic  facts  for  providing  the  remedy  are 
t  forth  convincingly  and  in  detail  in  Mr.  Swan's  article 
-ewhere  in  this  issue.  There  may  also  be  consulted 
;th  profit  an  article  by  Mr.  Swan  on  the  control  of 
itomobile  speeds  that  appeared  last  week.  Both  articles 
,^e  important  contributions  to  the  science  and  art  of 
itraffir  regulation  and  of  city  planning. 

Opposing  Henry  Ford 

TIIp;  Ford  offer  for  Muscle  Shoals  is  dead  for  the 
present  session  of  Congress,  but  it  will  be  resur- 
rected. When  it  is  brought  up  at  the  next  session  it  is 
to  be  hoped  that  its  advocates  will  recognize  the  honesty 
of  the  re-al  opposition  to  the  proposal.  In  the  South, 
particularly  in  the  neighborhood  of  the  plant  itself,  the 
feeling  is  inten.se  that  tho.se  opposed  to  Mr.  Ford  are 
urged  by  political  or  financial  prejudices,  in  plain  word.s 
that  they  are  either  Republicans  or  denizens  of  Wall 


Street.  These  enthusiasts  might  well  take  to  heart 
Barrie's  fine  injunction  in  his  address  on  "Courage" — 
"never  impute  to  your  adversaiy  motives  lower  than 
you  have  yourself."  Politics  and  finance  play  their  part 
in  the  fight  on  the  Ford  plan  but  we  believe  the  balance 
of  the  opposition  is  held  by  those  who  for  years  have 
been  fighting  for  an  equitable  water-power  policy  and 
who  see  in  Ford's  Muscle  Shoals  offer  a  direct  refutal 
of  that  policy  made  in  the  name  of  expediency  by  one  of 
the  most  powerful  individuals  in  the  country.  If  there 
is  to  be  one  law  for  Henry  Ford  and  another  for  the 
rest  of  us,  we  might  as  well  make  him  dictator  instead 
of  president  as  his  friends  are  urg'ng.  Only  a  few 
changes  in  the  Ford  proposal  are  needed  to  bring 
around  to  his  side  those  whose  opposition  is  based  on 
principle.  Will  not  Mr.  Ford's  advisers  persuade  him 
to  volunteer  those  changes  and  thus  make  possible  the 
useful  development  he  has  planned? 

British  Concrete  Road  Practice 

PROTECTIVE  bituminous  covering  for  concrete 
roads  have  proved  to  be  of  such  indifferent  value  in 
America  that  highway  engineers  here  will  regard  with 
interest  the  statement  in  the  article  on  British  concrete 
road  practice  that  some  adhesive  covering  is  held  to  be 
absolutely  essential  in  England  to  make  concrete  roads 
a  complete  success.  Incidentally  none  of  the  reasons 
given  for  bituminous  covering  would  be  considered  in 
this  country  to  be  a  justification  for  the  extra  cost  and 
trouble  of  construction.  One  feature  of  the  English 
construction  which  is  to  be  remarked  by  those  who  have 
had  trouble  from  "peeling"  of  the  bituminous  carpet  is 
the  care  taken  to  prepare  the  surface  of  the  concrete 
so  as  to  insure  adhesion.  It  exemplifies  the  obviously 
greater  care  and  deliberation  which  the  British  road 
builder  considers  practicable  to  adopt  in  his  concrete 
road  building.  Two  other  practices  which  stand  out  in 
the  English  work  are  the  care  taken  in  constructing  the 
subgrade  and  the  building  of  the  slab  in  blocks  laid 
alternately.  Both  entail  an  extra  cost  which  American 
road  officials  would  regard  askance  although  the  care 
in  .subgrade  construction  could  well  be  taken  as  an  ex- 
ample. This  English  road  work  is  worth  noting  in 
another  respect — provision  is  made  for  protecting  the 
operations  so  that  slab  construction  can  proceed  in  wet 
weather. 

Quantity  Surveying 

IN  ENGLAND,  as  most  of  our  readers  know,  the 
quantity  survey  system  in  bidding  on  construction 
is  well  e.stablished.  All  prospective  bidders  take  the 
quantity  figures  computed  by  the  surveyor  as  the  basis 
for  bids,  which  are  made  up  in  each  case  by  extending 
those  quantities  against  unit  prices  estimated  by  each 
bidder.  In  America  the  practice  has  never  obtained 
a  good  foothold,  although  several  attempts  have  been 
made  to  establish  it.  Individualism  of  the  American 
contractor,  probably,    is  the  controlling  cause;   he  is 
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reluctant  to  trust  anyone  outside  his  own  organization 
on  a  matter  so  affecting  his  total  bid.  It  is  worth 
noting,  though,  that  thi.s  reluctance  is  being  overcome 
in  one  or  two  centers,  notably  in  the  middle  northwest 
where,  in  Wisconsin  and  in  Michigan,  quantity  survey 
bureaus  have  been  operated  with  some  success.  It 
requires  some  time  for  any  such  bureau  to  breed  con- 
fidence and  to  pi'ove  its  economy  to  the  individual  con- 
tractor, but  the  system  itself,  if  efficient,  is  a  move 
toward  a  general  economy  in  the  business  of  construc- 
tion and  as  such  should  be  encouraged. 

Italian  Water-Works  Enterprise 

AS  AN  AQUEDUCT  SYSTEM  and  in  number  of  com- 
.xVmunities  supplied  the  Apulian  aqueduct  with  its 
branches  feeding  many  score  networks  of  street  mains 
stands  unequalled.  The  Coolgardie  pipe  line  in  Aus- 
tralia is  far  longer  than  the  Apulian  main  trunk,  but 
it  is  only  a  small  steel  force  main  supplying  communi- 
ties relatively  few  in  number  and  small  in  total  popu- 
lation. The  Los  Angeles  aqueduct  is  considerably 
longer  than  the  Apulian  main  trunk  and  much  larger 
but  it  supplies  fewer  people,  and  these  are  mostly  con- 
centrated in  one  city.  The  Catskill  aqueduct  approaches 
in  length  the  Apulian  main  trunk,  has  several  times  its 
carrying  capacity,  and  supplies  the  American  metrop- 
olis, but  here  again  the  enterprise  is  that  of  a  single 
city.  In  number  of  places  supplied  from  a  single  water- 
works system  the  Hackensack  Water  Co.,  in  northeast- 
ern New  Jersey,  comes  next  to  the  Apulian  enterprise, 
serving  more  than  fifty  separate  municipalities  with 
pumped  and  filtered  water.  Details  of  the  Apulian  sys- 
tem, with  its  993  miles  of  main  and  branch  aqueducts 
and  subsidiary  conduits,  not  counting  the  pipe  distribu- 
tion systems  within  its  266  communities,  cannot  fail  to 
interest  the  entire  water-works  fraternity  as  well  as  all 
who  watch  the  ambitious  engineering  projects  being 
carried  out  in  various  parts  of  the  world.  The  Apulian 
project  does  great  credit  alike  to  the  engineers  who 
conceived  and  executed  it,  the  concessionaire  who  had 
the  courage  to  undertake  it  and  the  Italian  Government 
which  took  it  over  in  1919  and  placed  its  administration 
in  the  charge  of  a  board  which  includes  representatives 
of  the  interested  provinces.  Apulia  is  to  be  con- 
gratulated on  having  provided  for  it  a  water  supply 
which  will  doubtless  restore  some  of  its  communities  to 
the  prosperity  if  not  the  glory  of  old.  Portions  of 
the  district,  if  we  mistake  not,  are  the  scene  of  the 
travels  recorded  in  Gissing's  charming  "By  the  Ionian 
Sea,"  in  the  course  of  which  stress  is  laid  on  the  desola- 
tion caused  by  lack  of  water. 

Crossing  the  Niagara 

SINCE  the  earliest  days,  anything  connected  with 
crossing  of  the  Niagara  River  has  commanded  uni- 
versal interest.  And  from  the  time  the  first  suspension 
bridge  was  begun  all  that  has  been  done  in  bridging 
the  gorge  contributed  notably  to  the  advance  of  the 
bridge  engineering  art.  The  cantilever  bridge  which 
is  shortly  to  pass  out  of  existence  was  among  these 
works  of  note,  and  in  spite  of  the  weaknesses  which 
increasing  knowledge  and  the  test  of  service  have 
brought  to  light,  its  long  life — now' nearly  forty  years — 
testifies  to  the  excellence  of  the  engineering  skill  em- 
bodied in  it.  Its  successor,  the  640-ft.  arch  to  be  built 
this  year,  carries  fully  as  much  interest  as  any  of  the 
other  Niagara  Gorge  bridges,  not  only  because  of  its 


great  size  but  perhaps  even  more  because  of  the  re- 
markably thorough  methods  applied  to  its  design.  Its 
general  form  and  dimensions  being  largely  determined 
by  the  local  topography,  are  probably  not  to  be  taken 
as  representing  the  unhindered  ideas  of  the  engineers 
concerning  ideal  proportions  for  a  heavy  arch  of  six 
to  seven  hundred  feet  span.  But  aside  from  exterior 
outline  the  design  is  a  model  of  excellence  of  practice, 
both  in  the  proportioning  of  members  and  in  the  work- 
ing out  of  details.  The  two  outstanding  points  of  note, 
perhaps,  are  the  unusual  floor  construction  and  the  high 
unit  stresses  applied  to  the  dimensioning  of  the  mem- 
bers. The  floor  is  an  important  development  in  bridge 
construction;  the  separate  superimposed  floor  structure 
on  top  of  the  main  frame  of  the  bridge  may  prove  to 
have  merits  aside  from  the  reasons  which  led  to  its 
being  devised  for  this  case.  Further,  it  carries  the  use 
of  heavy  ballasted  decks  into  the  field  of  very  long 
spans,  establishing  a  new  record  in  this  respect.  The 
high  unit  stresses  used  in  the  design  similarly  repre- 
sent a  reaching  out  toward  a  new  standard  of  practice. 
But  in  considering  these  high  figures  it  should  be  ob- 
served carefully  that  the  stress  computations  took  into 
account  every  effect  of  load  and  distortion  that  could  be 
evaluated,  including  secondaries,  torsion  and  the  like. 
In  other  words,  the  engineers  consciously  endeavored  to 
reduce  the  margin  of  unknovm  actions  to  a  minimum, 
and  thereby  minimize  the  functions  of  the  conventional 
"safety  margin."  The  advance  of  modern  structural 
engineering  thought  and  practice  is  quite  clearly  in  this 
direction;  the  engineers  of  the  Michigan  Central  have 
given  the  movement  a  strong  forward  impetus  by  their 
work. 


Solving  the  Truck  Overload  Problem 

IF  THE  operation  of  motor  vehicles  and  the  construc- 
tion and  maintenance  of  roads  were  paid  for  out  of 
the  same  purse  it  is  probable  that  we  should  soon  see 
the  end  of  destructive  truck  loading.  In  railway  opera- 
tion this  condition  of  a  common  pocketbook  exists  and 
therefore  there  has  seldom  been  for  any  long  period  any 
great  discrepancy  between  the  strength  of  the  road 
structure  a'nd  the  weights  of  the  vehicles  which  travel 
over  it.  Railway  roadbed  and  track  and  railway  train 
loads  are,  generally  speaking,  reasonably  well  co-ordi- 
nated. This  should  be  as  true  of  highway  transportation 
and  for  exactly  the  same  reason.  It  is  the  peoples' 
money  that  operates  the  vehicle  and  provides  the  road- 
way on  which  it  runs;  the  only  difference  from  railway 
practice  is  that  the  money  is  handed  out  directly  for 
vehicle  operation  and  is  paid  through  an  agent — ^the 
public  road  official — for  building  and  keeping  up  the 
road  structure.  It  is  this  difference,  however,  which 
keeps  the  overloaded  truck  on  the  highway.  The  hea\n,' 
truck  operator,  perhaps  two  per  cent  of  all,  is  not  so 
ingenuous  that  he  does  not  realize  that  while  he  takes 
all  the  profit  of  overloading  his  neighbors  help  him  to 
pay  the  damages  to  the  road.  The  neighbors  because 
they  pay  indirectly  by  means  of  taxes  are  not  alert  to 
the  function  imposed  on  them.  Did  they  realize  it  the 
giant  truck  would  soon  be  ruled  off  the  public  road. 
Highway  departments  have  not  been  highly  effective  in 
their  methods  of  carrying  the  lesson  of  truck  overloads 
to  the  public. 

One  phase  of  the  question  in  which  there  is  room  for 
reform  is  in  the  routing  of  heavj'  tnjcks.  Arguing 
that  the  truck  weighing  18  to  20  tons  laden  has  an 
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economic  place  in  highway  transportation  a  class  of 
truck  builders  and  operators  contend  that  it  must  be 
provided  for  and  not  abolished.  It  is  again  argued,  in 
this  case  by  shippers  and  manufacturers,  that  transpor- 
tation emergencies  arise  not  seldom  when  truck  loads 
and  speeds  are  superior  to  any  hazard  they  bring  to  the 
highway.  There  is  unquestioned  truth  in  both  argu- 
ments. In  New  England  factory  states  instances  are 
notable  where,  other  transportation  routes  having  been 
closed  up,  heavy  and  fast  motor  trucks  traveling  paved 
roads  to  their  destruction  have  kept  at  vrork  whole  com- 
munities of  people  who  otherwise  would  have  been  idle. 
Where  the  traffic  is  constantly  heavy  enough  to  keep 
it  busy,  the  18  or  20-ton  laden  truck  has  an  economic 
advantage  over  smaller  trucks.  To  exclude  it,  then, 
from  the  service  of  transportation,  demands  justifica- 
tion. To  permit  it  to  be  a  free  agent  in  choosing  its 
own  routes  and  speeds  is  impossible.  The  remaining 
resort  is  to  restrict  trucks  of  this  class  to  specified  lines 
of  highway  and,  consequently,  to  build  these  roads  to 
carry  the  loads.  In  isolated  instances  in  several  parts 
of  the  country  such  heavy  truck  roads  have  been  built 
but  in  no  case,  we  believe,  is  any  one  of  them  the 
result  of  a  set  policy  to  segregate  by  route  heavj'  truck 
traffic  from  general  traffic.  Even  in  city  street  traffic, 
where  the  need  is  greater  and  the  problem  more  simple, 
scarcely  any  segregation  by  routing  of  traffic  has  been 
undertaken  in  consideration  of  pavement  service.  In 
brief,  states  and  cities  have  scarcely  begun  to  admin- 
ister their  roads  as  a  part  of  a  transportation  business. 


"The  Mountain  Hath  Labored—" 

\S  RECORDED  in  the  news  section  of  this  issue  the 
l\  Board  of  Direction  of  the  American  Society  of 
Civil  Engineers  has  adopted  a  set  of  resolutions  bearing 
upon  registration  for  engineers.  The  resolutions  are  a 
disappointment.  Nearly  two  years  ago  the  board  ap- 
pointed a  committee  of  five  to  study  and  report  on  the 
licen.sing  question  and  since  that  time,  this  committee 
has  been  investigating,  holding  hearings  and  deliberat- 
ing. Although  its  findings  and  conclusions  have  not 
yet  been  made  available  to  the  membership,  the  present 
resolutions,  in  all  probability,  are  based  upon  the  re- 
-ults  of  its  studies.  It  is  true  that,  as  the  resolutions 
indicate,  the  most  diverse  and  inconclusive  opinions  on 
this  subject  prevail  throughout  the  profession  but  few 
were  prepared  for  so  vague  and  fruitless  a  pronounce- 
ment by  the  board  as  is  embodied  in  these  resolutions. 

Disappointment  is  increased,  moreover,  with  the 
realization  that  the  action  now  taken  could  just  as  well 
have  been  taken  a  year  or  more  ago,  and  that  had  this 
been  done  the  society  might  already  have  made  a  mate- 
rial contribution  of  the  sort  it  nov,-  is  talking  about. 
The  trend  that  is  here  "recognized"  was  just  as  obvious 
a  year  ago.  It  was  a  matter  of  record  then  that  more 
than  half  the  inhabitants  of  this  country  were  living 
in  states  that  had  adopted  registration  laws.  Everyone 
knew  then  that  the  various  laws  were  not  uniform  and 
that  many  contained  objectionable  features.  Many, 
indeed  were  highly  exercised  over  the  fact.  Those  who 
wore  at  all  familiar  with  developments  knew  that  many 

';ite  legislature.s — not-ably  some  that  meet  only  once  in 
■'•vo  year.** — would  consider  registration  bills  during 
I  heir  1923  sessions.  Now  after  two  years  of  deliliera- 
tion  the  board  solemnly  utters  these  commonplaces  and 
instructs  its  committee  to  return  in  three  months  with 
a  model  law  and  a  recommendation  as  to  how  the  society 


is  to  do  the  things  that  might  have  been  got  under  way 
a  year  or  more  ago.  Truly  the  mountain  hath  labored 
and  brought  forth  a  mouse. 

As  the  matter  now  stands,  draft  of  a  uniform  law  is 
to  be  submitted  to  the  Board  of  Directors  at  its  April 
meeting.  Then,  perhaps,  it  will  be  sent  to  a  referendum 
of  the  society,  for  the  resolutions  provide  that  it  "shall 
be  approved  by  the  society."  By  the  time  ail  this  has 
come  to  pass  summer  will  be  upon  us  and  practically  all 
of  the  legislatures  will  have  adjourned  for  two  years. 
Meanwhile  laws  already  passed  will  become  effective, 
and  desirable  modifications  will  be  far  more  difficult  to 
bring  about  than  they  would  have  been  heretofore. 
Valuable  time  has  been  lost  and  if  the  society  is  to 
make  any  effective  contribution  to  this  development,  in 
which  so  many  of  its  members  are  interested,  it  is 
earnestly  to  be  hoped  that  the  board  will  take  definite 
and  final  action,  so  far  as  is  within  its  power,  at  the 
April  meeting. 

Institutional  Fire  Protection 

As  WAS  to  be  expected,  the  terrible  fire  in  the  state 
,  asylum  on  Ward's  Island  in  New  York  City  where 
so  many  helpless  inmates  were  killed,  has  aroused  the 
state  authorities  to  belated  action.  The  governor  has 
sent  a  special  message  to  the  legislature  recommending 
a  $50,000,000  bond  issue  to  provide  funds  for  the  erec- 
tion of  new  fire-safe  buildings  for  state  institutions  and 
in  so  doing  has  called  specific  attention  to  the  deficien- 
cies in  the  existing  structures.  The  intimation  is  that 
it  took  the  fire  to  reveal  all  these  defects  and  further 
that  the  only  remedy  is  complete  new  construction. 

Neither  assumption  is  quite  true.  The  deplorable 
conditions  at  Ward's  Lsland  were  called  to  the  attention 
of  the  state  authorities  as  long  ago  as  1916  when  the 
city,  through  H.  F.  J.  Porter  and  A.  L.  A.  Himmel- 
wright,  two  local  engineers,  made  extensive  repairs  to 
many  of  the  city's  institutional  buildings  which  were 
veritable  fire-traps.  These  repairs,  described  in  Eiigl- 
neenng  News,  Jan.  18,  1917,  p.  101,  were  directed 
toward  restricting  the  area  of  any  fire  and  toward  the 
easy  removal  of  patients  and  inmates  in  case  of  fire 
mainly  by  horizontal  passageways  into  separated  sec- 
tions. Similar  action  was  recommended  to  the  state  for 
application  to  the  Ward's  Island  buildings  but  the  sug- 
gestion met  no  response  and  was  therefore  dropped  by 
the  engineers.  The  fact  remains  that  for  a  compara- 
tively small  sum  these  buildings,  since  destroyed,  could 
have  been  provided  with  fire  walls  and  stops  and  with 
horizontal  exits  through  automatic  fire  doors  and  the 
I'ecent  loss  of  life  avoided. 

Similar  treatment  can  measurably  add  to  the  safety 
of  many  of  the  other  buildings  which  the  governor 
wants  replaced.  There  is  no  doubt  that  new  modern 
fireproof  structures  are  much  superior  to  old  structures 
protected  by  such  devices  as  are  possible,  but  the  cost 
of  new  structures  may  prove  prohibitive.  If  the  legis- 
lature is  found  to  be  in  an  economical  mood  it  is  impera- 
tive that  at  least  some  funds  be  appropriated  for  pro- 
tective measures. 

The  lesson,  too,  may  extend  beyond  New  York  State. 
Institutional  buildings  everywhere  should  he  examined 
and,  if  found  necessary,  revamped  not  to  make  them 
fireproof,  for  that  is  impossible  with  an  old  structure, 
but  to  reduce  the  fire  hazard  and  to  make  it  reasonably 
certain  that  the  more  or  less  helpless  inmates  can  be 
readily  removed  in  case  of  fire. 
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Long-Span  Steel  Arch  Bridge  Over  Niagara  Gorge 
for  Michigan  Central  R.  R. 

Weil-Known  Cantilever  Bridge  Will  Be  Replaced  After  40  Years'  Service  by  Two-Hinged  Spandrel-Braced 
Arch  of  640-Ft.  Span,  Carrying  a  Solid-Floor  Independent  Deck — Advanced  Methods  of  Design 

A  LONG-SPAN  double-track  arch  bridge  will  be  built 
over  the  Niagara  River  gorge,  just  below  the  city 
of  Niagara  Falls,  N.  Y.,  to  replace  the  old  cantilever 
bridge  of  the  Michigan  Central  R.R.  The  location  of 
the  new  crossing  resulted  from  an  unusually  thorough 
study  of  the  local  topography  and  other  physical  con- 
ditions, while  the  design  of  the  structure  itself  rep- 
resents a  noteworthy  application  of  advanced  bridge 
engineering  principles.  At  the  present  time  the  design 
and  all  preparations  for  construction  are  completed,  and 
contract  for  the  construction  of  the  steelwork  has  been 
let  to  the  American  Bridge  Co.,  work  to  begin  this 
spring.  The  abutments  and  other  items  of  substruc- 
ture work  will  be  built  under  a  separate  contract.  A 
review  of  the  design  is  presented  herewith,  on  the  basis 
of  data  supplied  by  J.  F.  Deimling,  chief  engineer,  and 
H.  Ibsen,  special  bridge  engineer  of  the  railway. 

The  new  bridge  is  required  because  the  cantilever 
bridge,  now  forty  years  old,  has  for  a  long  time  been 
much  overloaded,  and  has  been  costly  and  troublesome 
to  maintain,  in  addition  to  necessitating  speed  and  load 
restrictions  which  have  become  more  and  more  objec- 
tionable. The  planning  of  a  new  bridge  began  in  1916 
and  has  been  much  delayed  as  a  result  of  the  war.  The 
old  cantilever  bridge  controlled  the  location,  both 
Lecause  of  the  narrowness  of  the  gorge  at  this  point 
and  because  of  the  existing  track  and  yard  facilities. 
Arch  construction  was  early  decided  upon  as  best  suited 
to  the  case,  and  a  complete  design  was  prepared  for 
an  arch  to  be  built  around  the  cantilever — the  old 
alignment  being  retained,  in  spite  of  the  great  difficulty 
of  such  construction,  because  the  charter  for  the  old 
bridge  narrowly  restricted  its  location.  Subsequent 
explorations  of  the  subsoil  to  reveal  the  topography  of 
rock  surface  made  it  evident,  however,  that  on  the  line 
of  the  cantilever  the  span  between  suitable  points  for 


i"IG.  1— NEW  RAILWAY  ARCH  BRIDGE  TO  CROSS  NIAGAIiA 

GORGE   BETWEEN    EXISTING  CANTILEVER 

AND   ARCH   BRIDGES 


FIG.  2— NIAG.4RA  GORGE  AT  SITE  OF  NEW  BRIDGE 
Prfsent  cantilever  bridg-e  of  Michigan  Central  R.R.  seen 
looking  from  American  towaril  Canadian  bank  :  the  new 
arch  will  he  alongside  and  downstream,  about  on  the  line 
of  the  right-hand  edge  of  the  picture,  where  the  shortest 
span   between  hard   rock  strata  is  obtained. 

arch  abutments  would  be  much  longer  than  on  a  slightly 
different  line,  50  to  100  ft.  downstream.  The  revised 
location  afforded  satisfactory  abutments  for  an  arch 
of  640  ft.  ^pan,  as  determined  from  rock  contours  and 
profiles  obtained  by  means  of  some  sixty  vei'tical  and 
inclined  borings  in  the  side  of  the  gorge,  while  on  the 
line  of  the  cantilever  a  span  of  700  ft.  would  be  neces- 
sary. As  indicated  in  the  map  Fig.  1  the  new  struc- 
ture will  be  close  alongside  the  old  one  at  the  west 
or  Canadian  end,  thence  diverging  to  the  north  as  the 
American  side  is  approached. 

Old  Bridge — The  cantilever  bridge,  built  in  1883, 
from  designs  of  C.  C.  Schneider,  has  a  main  span  of 
495  ft.  c.  to  c.  towers.  It  was  originally  propoi'tioned 
for  a  loading  of  two  66-ton  locomotives  followed  by 
2,000  lb.  per  foot  of  track,  corresponding  roughly  to 
E23.  By  1900  the  cantilever  was  no  longer  of  suffi- 
cient capacity,  and  a  third  (middled  truss  was  put  in, 
with  independent  tower  posts  and  pedestals  for  them; 
the  stringers  were  doubled  at  the  same  time,  and  the 
capacity  was  thus  brought  up  to  E35.  Subsequently 
various  other  repairs  and  improvements  were  made  in 
the  structure.  The  webs  of  the  floorbeams  developed 
cracks  at  their  ends,  from  being  bent  transverse  to 
their  plane,  caused  partly  by  the  restraining  action  of 
the  stringers  and  of  a  separate  wind  chord  added  in 
1891,  that  prevented  the  floorbeams,  which  are  riveted 
to   the   truss   post,   from   following    the   truss   motion 
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under  live-load  strain,  and  partly  by  the  pull  of  the 
lateral  bracing,  which  is  attached  to  the  floorbeam  web 
a  short  distance  inward  from  the  floorbeam  connection. 
The  connections  of  the  floorbeams  to  the  trusses  were 
also  poorly  detailed.  The  floorbeam  connections  and  the 
webs  were  repaired,  and  the  lacing  of  the  posts,  which 
showed  itself  inadequate,  was  doubled.  The  hip  pins 
in  the  anchor  arms  had  worn  into  the  web  metal  of 
their  posts,  and  this  wear  was  repaired  by  adjustable 
bars  looped  around  the  pin  and  supported  on  brackets 
riveted  to  the  post.  Other  troubles  could  not  readily  be 
corrected,  such  as  the  imperfect  working  together  of  the 
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deck  of  the  cantilever  bridge,  is  about  85  ft.  deep  at 
the  middle,  with  general  outline  about  as  shown  in 
Fig.  3.  The  walls  of  the  gorge  present  horizontal 
strata  of  firm  limestones,  shales,  and  sandstones.  An 
arch  sprung  between  the  gorge  walls  was  the  most 
natural  and  suitable  solution  of  the  problem  of  a  heavy- 
capacity  bridge  under  these  circumstances. 

At  the  top  of  the  gorge  walls  there  is  found  a  50-ft. 
thickness  of  Niagara  limestone,  under  which  is  a  bed 
of  shale  of  about  the  same  thickness.  Directly  below 
this  shale  about  20  ft.  of  Clinton  limestone  occurs, 
resting  in  iurn  on  Medina  shales  and  sandstones.     Of 
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separate  tension  and  compression  members  of  the  top 
chord,  which  was  made  up  of  eyebars  inside  a  normal 
compression  section,  the  former  to  take  tension  and  the 
latter  compression.  The  structure  has  required  more  or 
less  constant  attention.  In  the  meantime  traffic  loads 
steadily  increa.sed;  the  maximum  loading  now  permitted 
on  the  bridge  is  the  equivalent  of  E45,  operated  at 
limited  speed. 

Gorge  Conditions — Borings  made  alongside  the  tower 
loHtals  of  the  cantilever  bridge  in  1000  showed  that 
"■.lid  rock  is  about  200  ft.  below  water,  and  that  the 
filling  of  the  gorge  bottom  is  a  talus  of  large  rock  on 
which  the  cantilever  bridge  foundations  rest.  The  river 
channel  is  grooved  out  in  this  talus  mass,  and  accord- 
ing to  two  very  careful  series  of  soundings,  the  first 
made  in  1900  and  the  second  in  1918,  carried  out  with 
400-  and  600-lb.  cast-iron  sounding  weights  from  the 


Pia.    3— NEW   BRIDGE    DICSTGNRD   A.S   TWO-TIINGED   ARCH 
OP  640-FT.  sr.\N  WITH  TRACK  240  FT.  ABOVE  WATER 

the  aeries,  the  Clinton,  a  hard  and  durable  stratum, 
was  the  most  suitable  as  support  for  the  bridge  abut- 
ments. Much  of  this  stratum,  however,  is  masked  by 
a  talus  slope  which  covers  the  lower  part  of  the  gorge 
walls.  The  true  outlines  of  the  undisturbed  rock  sur- 
face were  not  known  until  the  results  of  an  exhaustive 
series  of  borings  were  available.  From  these  results 
the  shortest  span  between  the  Clinton  limestone  out- 
crops could  be  determined,  and  the  present  location  is 
the  result.  In  Fig.  3  is  included  a  small-scale  reproduc- 
tion of  the  rock  profile  and  the  locations  of  the  borings. 

The  plans  fof  the  new  crossing  required  rail  level  to 
be  at  the  same  elevation  as  the  present.  However,  as 
there  are  several  grade  crossings  on  both  sides  of  the 
river,  which  may  at  some  future  time  require  a  change 
of  grade,  the  floor  construction  was  worked  out  in  such 
a  way  as  to  permit  of  raising  the  floor  without  affecting 
the    main    carrying    structure. 

General  Drsiffti — As  represented  in  Fig.  3,  the  arch 
designed  to  suit  these  conditions  is  of  the  two-hinged 
spandrel-braced  type,  in  which  respect  it  is  similar  to 
the  550-ft.  arch  close  by.  Us  span  is  640  ft.  center 
to  center  of  end  pins,  its  bottom-chord  rise  105  ft.,  and 
the  crown   depth  20   ft.     The   web   system   comprises 
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Gixteen  panels  of  40  ft.,  but  the  floor  panels  are  only 
one-third  as  long.  The  two  arch  trusses  are  spaced 
30  ft.  apart  in  the  line  of  the  top  chord,  and  thence 
downward  have  an  outward  batter  of  1:8. 

The  spandrel-braced  two-hinged  type  of  arch  was 
adopted  for  superior  rigidity  and  appearance,  as  against 
a  rib  arch.  Appearance  also  dictated  the  parabolic 
curve  of  the  bottom  chord. 

Full  riveted  construction  was  decided  upon.  Subse- 
quently, on  computation  of  the  secondary  stresses  in 
the  structure,  it  was  found  that  the  short  web  posts 
in  the  middle  section  of  the  arch  would  be  subjected 
to  excessively  heavy  bending,  and  for  this  reason  four 
posts  were  detailed  with  pin  connections  at  their  ends. 
Except  for  these  pins  and  the  pins  which  form  the 
skewback  hinges,  all  connections  are  riveted.     During 


by  edging  and  footwalk  beams,  are  covered  with  a  i-in. 
steel  deck  plate.  The  roadbed  ballast  will  be  placed  on 
this  plate  after  a  layer  of  waterproofing  with  its  bed- 
ding and  cover  of  concrete  is  applied.  At  the  end.« 
of  each  expansion  section  the  deck  plate  is  edged  by 
a  transverse  I-beam  which  forms  a  retaining  curb  for 
the  ballast  and  is  joined  to  the  curb  of  the  next  floor 
section  by  a  cap  plate  riveted  to  one  of  the  two  curbs. 
In  connectioi  with  the  description  of  this  remarkable 
deck  construction  (Fig.  7),  it  should  be  noted  that  the 
floor  on  the  appi'oach  spans  is  closely  similar  to  that 
on  the  a^ch,  so  far  as  the  deck  plate  and  parts  above 
are  concerned.  The  carrying  members  are  transverse, 
however,  and  rest  directly  on  the  top  flanges  of  the 
main  girders.  A  section  of  the  floor  of  the  100-ft.  plate 
girder  approach  span  is  shown  in  Fig.  7,  together  with 
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erection  and  until  completion  of  the  structure,  however, 
there  will  be  a  hinge  at  the  crown  of  the  bottom  chord; 
the  top  chord  is  not  to  be  connected  until  after  com- 
pleted erection,  so  that  the  dead-load  stresses  in  the 
bridge  will  be  those  corresponding  to  three-hinged 
condition.  It  is  intended  to  make  the  connection  of 
the  top  chord  (after  setting  the  closing  member)  at 
the  mean  temperature  assumed  in  the  design  (.50  deg. 
F.),  using  in  this  process  a  device  similar  to  that 
originated  for  the  closure  of  the  Hell  Gate  arch,  where 
the  last  joint,  brought  into  contact  at  the  proper  tem- 
perature, was  held  together  by  tie  rods  to  prevent  its 
separation  until  riveted  up. 

The  floor  construction,  as  already  indicated,  is 
decidedly  novel.  The  entire  floor  rests  on  the  top  chord, 
and  forms  no  part  of  the  arch  structure.  Over  each 
of  the  two  top  chords  there  is  a  line  of  longitudinal 
girders,  carried  on  cast-steel  shoes  at  the  main  panel 
points;  transverse  floorbeams  are  riveted  between  the 
girders  at  intervals  corresponding  to  one-third  the  truss 
panel  length,  and  the  deck  stringei^s  rest  on  these  floo)-- 
beams.  Each  main-panel  section  of  floor  is  kept  inde- 
pendent of  the  adjoining  one,  so  as  to  form  an  expansion 
section  by  itself,  and  avoid  participation  of  the  floor 
in  the  arch  sti-esses.  The  stringers,  which  are  groups 
of  four   15-in.   I-beams   under  each   rail,   supplemented 


the  deep  transverse  plate  girder  between  the  end  posts 
of  the  arch' which  carries  the  approach  span. 

Design  and  Details — On  account  of  the  importance 
of  the  structure  it  was  desired  to  provide  for  all  future 
requirements  as  far  as  foreseeable.  For  this  reason,  a 
high  live  load  was  taken  into  account  and  full  provision 
was  made  for  lateral,  longitudinal  and  all  other  forces 
and  actions.  All  the  separate  elements  of  stress  amen- 
able to  calculation  were  computed.  Accordingly,  high 
unit  stresses  could  be  used. 

Dead-load  stresses  were  computed  for  the  three- 
hinged  arch  condition,  this  condition  being  maintained 
by  the  erection  procedure  until,  after  the  floor  dead 
load  is  in  place.  Live-load  stresses  were  computed  for 
the  two-hinged  arch  condition.  Stresses  due  to  wind, 
a  separate  transverse  foi'ce,  longitudinal  or  traction 
forces,  and  temperature  were  separately  computed. 
Secondary  stresses  due  to  distortion  under  load  were 
computed  for  the  middle  half  of  the  bridge,  outside  of 
which  length  the  members  are  of  such  proportions  that 
the  secondary  stresses  will  be  small.  Torsion  due  to 
single-track  loading  and  due  to  wind  was  computed  by 
a  method  of  approximation;  the  division  of  torsional 
,  moment  at  five  separate  cross-sections  of  the  bridge  was 
computed,  and  the  shears  in  the  laterals  and  truss  webs 
for  the  five  sections  were  then  averaged,  with  the  gen- 
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eral  result  of  assigning  to  the  bottom  laterals  65  per 
cent  of  the  total  resistance  to  wind  pressure,  to  the 
top  laterals  10  per  cent,  and  to  each  arch  121  per  cent, 
which  figures  were  used  in  determining  stresses. 

All  these  stresses  except  lateral  and  secondary  were 
included  in  the  computation  of  required  cross-section 
by  the  normal  unit  stresses,  noted  below;  secondary 
stresses  were  provided  for  by  increase  of  cross-section 
only  where  they  exceeded  one-third  of  the  axial  stresses. 

The  design  of  members  and  details  was  carried  out 
with  a  view  to  obtaining  sturdy  construction.  Simplic- 
ity of  connections  was  also  sought,  and  for  this  reason 
the  joints  were  made  by  two  gussets,  and  splices  were 
made  without  interleaving  of  webs.  The  bottom  chord 
was  designed  as  a  box-shaped  member  of  uniform  depth 
throughout,  composed  of  two  I-shaped  ribs  and  top  and 
bottom  cover  plates.  This  member  is  very  heavy,  reach- 
ing a  maximum  cross-section  of  714.8  sq.in.  in  the  end 
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T6B7 

Max.       -1045] 
Rev         +718] 

Req.ll5in.' 
Max.     +1374] 
Rev       -  374] 

Req.  93 in.' 

2PIS.,    36  Kl 
4Li,     8x6x^4 

dross  Il7.76in' 
Met       97.76  in.' 

T7T» 

Max        -2606 
Rtq  I96inl 

Do 

87  Bi 

Max         -77S8 
Req  558 in' 

8W»bs,  66>f/t 
12  Li,     8x8x3/4 
2Co*Pls,  60x3/, 

dross  557  28in' 

TeB< 

Max.         -7/7 
Req.Slln.t 

2Pls.,     25xSM 
4Li,    8x8x"/^ 

dross  7J31in' 

TtB. 

Max.      -I469\ 

Rev        +1031] 

Reql62in' 

Max.      +I6li\ 

Rev         -  878] 

Req  121  m' 

2PIS.,     36x1 
4Li,     8x8x1/4 
ZPIs.,     I9xi'4 
4  Flats   8x^$ 

dross  I66.26in.' 
Nat     I38.i9in.' 

it  rases   In  1000  -lb.  Units 

Firs.    B— HTKK.SH   A.NP    MAKK-ITP    SHKKT   FOR    XF,W    NIAOARA    ARril 

Dculini    mndp    for    K70    train    lonilltiR    and    baHnd    on    unit        lonKltuillrial  f<irc.'  ra|.  iilailons  wire  Inrludcd.  and  HOrondary 

KtrrsB.'ii  of   2n.nnii   ll..   p.-r   H<|.    In.  for  d<>ad    loail   and    IS. (MM)        olri'XH.-B  wire-  allowid  for  In  the  nilddlr  half  of  the  «lnirHirp. 

lb.  per  8(|.in.   for   live   luad.     Arnph-   wind   and   lati-rul   and        Innofar  as    they   exceed   one-third   of   the   primary   alriMHefl. 


section,  the  latter  forming  a  70-ton  erection  piece.  The 
field  joint.H  in  the  chord  are  faced  to  broken  otitlino 
each  outer  third  of  the  depth  of  the  face  bring  backed 
off  i'(t  in.  80  that  the  bearing  during  erection  i.'<  con- 
centrated in  the  middle  ""ection  anrl  the  joint  can  adjust 
{(.•(elf  1f>  distortion  until  the  splice  '\n  riveted  up. 


The  top  chord  is  of  normal  top-chord  .section,  com- 
posed of  two  channel-Bhaped  fide  members  with  cover 
plalcH.  The  posts  have  channel-shaped  side  members 
connected  by  a  continuous  longitudinal  diaphragm.  The 
diagonal-!  are  of  similar  section  without  a  diaphragm. 
The  open .'  'des  of  all  members  are  laced  with  stiff  lacing, 
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generally  composed  of  6-in.  channels  attached  on  the 
inner  face  of  the  flanges. 

The  gusset  plates,  built  into  the  chord  members,  are 
1-in.  and  11-in.  plates.  Their  edges  within  the  web  of 
the  chord  are  not  planed  to  bearing  but  are  fully 
cover-spliced. 

Rivets  ranging  from  5  to  11  in.  in  diameter  are  used. 
In  general,  the  bottom  chord  has  1-in.  shop  rivets  and 
li-in.  field  rivets,  the  side  and  top  main  connections  of 
the  top  chord  1-in.  rivets,  the  laterals  and  lacing  of  the 
same  chord  J-in.  rivets,  the  web  members  generally 
1-in.  rivets,  and  all  minor  parts  J-in.  rivets.  In  every 
case  where  the  grip  is  over  four  diameters,  taper  rivets 


3/4"Latpl.-. 


pin,  19  in.  in  diameter,  is  not  seated  in  the  steel  of  the 
chord  but  in  a  cast-steel  pin  casting  which  receives  the 
end  of  the  chord.  Upper  and  lower  pin  castings  are 
held  together  at  either  end  of  the  pin  bearing  by  a  steel 
retainer  collar  3x3  in.  in  cross-section. 

The  maximum  thrust  delivered  to  the  abutment 
through  the  shoe  is  11,150,000  lb.  The  change  in  in- 
clination of  the  thrust  under  load  and  temperature 
variations  is  represented  in  Fig.  4. 

In  the  same  figure  the  form  of  the  concrete  abut- 
ments is  represented.  The  four  abutments  differ  con- 
siderably in  size,  according  to  the  location  of  the  edge 
ox  the  hard  rock  stratum.     They  range  in  volume  from 


of  Ouh  de  Webs 
■.'h,l:i  (  ns) 
■4  '■pi  pis  ,  I6i  •  J<  (ins) 
jLcrfpIs     4Spl  pli   IO^^%(ouh) 

Splice  of  Inside  Webs  aiands 
of  Oussefs'- 
-r^-,^-»-v«  ZSpl.pl.,F0x^/4(oufs} 

Lcrh^Siaes  45pl.pl..30x-'/i(ins.) 

/i,  jf  x^^xij         ams,  /ii^i-  (ms) 

PIG.    6— REPRESENTATIVE   DETAILS    OF   MICHIGAN   CENTRAL   ARCH   OVER    NIAGARA    GORGE 
The  detailing  is  exceptionally  simple  for  a  structure  involv-        All   latticing   is   made  of  angles   or   channels.      The    1   to    8 
ing  members  of  maximum  proportions.     Two-web  construe-        Ijatter    of    the    two    arch    trusses    affects    only    the    lateral 
tion  and  pairs  of  l^-in.  gusset  plates  are  used  in  the  chords.        bracing    connections    and    cast-steel    floor    girder    pedestals. 


are  specified;  these  have  a  diameter  for  1-in.  from  the 
head  A  in.  larger  than  the  nominal  size,  and  thence 
taper  to  a  point  diameter  -,h  smaller  than  the  nominal 
size.    Such  rivets  must  have  their  points  cooled. 

Rather  high-grade  workmanship  is  specified  for  the 
fabrication  of  this  structure.  All  main  riveting  is  to 
have  drilled  or  sub-punched  and  reamed  holes,  and  quite 
detailed  requirements  are  set  up  for  the  accuracy  of 
match  of  holes.  The  arch  is  to  be  assembled  in  the 
shop  yard  in  sections  of  three  panels  at  a  time,  the 
connection  holes  being  here  drilled  or  reamed  to  the 
unstrained  position  of  the  members.  The  lengths  of  the 
members,  however,  are  to  be  made  to  a  camber  equal  to 
the  deflection  under  dead  load  plus  one-half  live  load 
plus  impact. 

At  the  skewbacks,  a  simple  pin  hinge  was  adopted, 
as  contrasted  with  the  circular  roller  bearing  used  in 
the  near-by  550-ft.  arch.  The  'load  is  transferred  by 
this  pin  to  a  cast-steel  shoe  having  a  base  area  14  ft.  x 
14  ft.  8^  in.  where  it  rests  against  the  abutment  con- 
crete. This  shoe  as  finally  designed  consists  of  three 
pieces,  the  bottom  section  being  formed  of  right  and 
left  halves  while  the  top  or  pin  section  is  one  piece.    The 


750  to  2,200  cu.yd.  of  concrete  each..  As  the  firm  rock 
is  covered  by  a  considerable  depth  of  talus  at  these 
points,  a  relatively  large  amount  of  excavation  is  re- 
quired, totaling  28,000  cu.yd.  for  the  four.  The  bedding 
surface  for  the  shoe  is  to  be  dressed  plane,  and  a  A-in. 
sheet  of  lead  is  to  be  placed  under  the  casting. 

Material — Normal  bridge  steel  or  mild  steel  will  be 
used  in  constructing  this  bridge,  with  specified  ultimate 
strength  of  56,000  to  64,000,  elastic  limit  33,000  mini- 
mum, and  elongation  25  per  cent  (less  for  thick  mate- 
rial, down  to  20  per  cent).  Rivet  steel  will  be  softer, 
with  46,000  to  54,000  ultimate,  28,000  elastic  limit, 
and  30  per  cent  elongation.  All  material  is  required  to 
stand  a  bend  test,  which  for  the  structural  material  is 
flat  closing  for  thicknesses  of  I  in.  or  less,  ranging  to 
a  bend  around  twice  the  thickness  of  the  piece  for 
thicknesses  over  IJ  in. 

Medium  or  high-carbon  steel  was  not  considered 
desirable  for  this  bridge.  Alloy  steel  was  considered, 
but  in  the  opinion  of  the  engineers  its  use  was  not 
warranted  if  its  cost  exceeded  that  of  ordinary  steel  by 
more  than  1  cent  per  pound.  Present  differences  of 
price  are  considerably  greater  than  this. 
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Floor  Exponsion 
HICSTIXG  ON  TOP  CHORD   OF  ARCH 


■^""Sfi^.  6afy.  W.Lpipe 

6-1'-— ■ H 

Longirt\)dinal  .Section  Ckt  Panel  Point,  Enlarged  A-A 
— SUE-PAXELED    FLOOR    CONSTRUCTION    WITH    BALLASTED   DECK. 

main  span  was  proportioned  for  the  E70  wheel  loading 
direct.  Live-load  stresses  were  increased  by  an  impact 
allowance  equal  to  half  that  of  the  Turneaure  formula. 

,,  where  L  is  the  span  (or  the  floor  panel 


Design  Data — The  floor  of  the  bridge  was  designed 
for  Cooper's  E70  locomotive  loading  (two  consolidation 
locomotives,  2-8-0,  with  70,000-lb.  driving  axles  spaced 
5  ft.,  representing  a  total  load  of  994,000  ]h.  on  a 
104-ft.  wheel  base,  followed  by  7,000  lb.  per  foot  of 
track).  For  the  arch  members  this  wheel  loading  was 
replaced  by  a  uniform  load  of  7,000  lb.  per  foot  fol- 
lowing a  110-ft.  length  of  9,000  lb.  per  foot  of  track. 
These  loadings  are  higher  than  the  New  York  Central 
Lines'  standard  for  a  640-ft.  span,  which  is  E65;  it  was 
believed  that  for  so  important  a  structure  a  larger 
margin  for  future  development  should  be  allowed. 
However,  as  the  unit  stresses  are  higher  than  those 
generally  employed,  the  actual  design  is  substantially 
the  same  as  would  have  resulted  from  E65  loading  with 
ordinary  unit   stresses. 

In  applying  this  loading,  stresses  from  double-track 
loading  were  re<iuced  by  H  per  cent.  The  transver.se- 
beam  deck  of  the  approach  spans  was  proportioned  for  a 
load  of  18.000  lb.  per  foot  of  track,  distributed  over  a 
10-ft.  width,  while  the  longitudinal-beam   deck   of  the 


"'30,000  +  L' 
length),  but  10  per  cent  was  used  as  minimum  impact. 
For  the  beams  of  the  approach-span  deck,  the  impact 
was  taken  as  50  per  cent. 

Wind  pressure  was  taken  as  30  lb.  per  square  foot 
on  1}  times  the  vertical  projection  of  the  bridge,  plus 
360  lb.  per  lineal  foot  applied  8  ft.  above  the  rail;  all 
these  pressures  were  considered  for  a  position  of  the 
deck  15  ft.  higher  than  its  original  position.  During 
erection,  a  50-lb.  wind  on  one  and  one-half  times  the 
elevation  of  the  bridge  and  the  traveler  is  to  be  taken 
into  account.  In  addition  to  the  normal  wind  pressure, 
the  completed  bridge  was  al.so  required  to  with.stand 
a  transver.'^e  force,  due  to  the  train,  of  500  lb.  per  lineal 
foot  of  bridge  applied  G  ft.  above  the  rail.  Similarly, 
a  longitudinal  force  applied  at  the  same  height  was 
taken  into  account,  amounting  to  10  per  cent  of  the  live 
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load  for  the  aixh  and  20  per  cent  on  the  minor  spans. 
Temperatures  changes  of  =t  70  deg.  F.  were  considered. 

Wind  and  lateral-force  stresses  were  ignored  where 
they  did  not  exceed  25  per  cent  of  the  sum  of  other 
stresses  (except  secondaries).  Secondaries,  whose  com- 
putation has  already  been  referred  to,  were  similarly 
ignored  where  they  did  not  exceed  one-third  the  com- 
bined axial  stresses  not  including  those  due  to  wind  and 
lateral  force. 

Two  sets  of  unit  stresses  were  used  in  proportioning 
the  members,  those  applicable  to  live-load  stresses  being 
about  nine-tenths  as  great  as  those  applicafcle  to  dead- 
load  and  erection  stresses.  The  principal  figures  are: 
tension  on  net  section,  20,000  for  dead  load  and  erec- 
tion, 18,000  for  live  load;  compression  on  gross  section, 
18,000  —  80l/r  with  17,000  lb.  maximum,  and  16,000 
—  70  l/r  with  15,000  maximum;  shear,  15,000  and 
13,500;  pin  bearing,  27,000  and  24,000,  except  that  for 
reversing  bearing  pressure  half  this  stress  was  used; 
rivet  bearing,  30,000  and  27,000.  Except  for  bearing 
pressure,  cast  steel  was  figured  at  10  per  cent  lower 
unit  stresses. 

In  the  application  of  these  stresses  several  special 
provisions  were  considered,  among  which  the  following 
are  important:  Connections  and  splices  were  designed 
10  per  cent  stronger  than  their  members.  All  com- 
pression splices  were  made  full,  and  were  proportioned 
for  a  stress  in  the  splice  material  of  16,000  lb.  on  gross 
section.  Countersunk  rivets  and  field  rivets  were  in- 
creased in  number  by  25  per  cent  over  the  number  of 
shop  ri;:ts  required.  Members  carrying  reversed  stress 
were  proportioned  separately  for  each  kind  of  stress 
increased  by  one-half  the  smaller,  and  end  connections 
were  proportioned  for  the  sum  of  the  separate  stresses. 
The  riveting  was  increased  one-third  for  each  filler  plate 
between  splice  plate  and  main  plate,  and  1  per  cent  for 
each  -k  in.  by  which  the  grip  exceeded  four  diameters. 

Columns  were  limited  to  a  length  of  100  radii  for 
main  members  and   120  for  bracing  members.     In  all 


7  "^a^  pipe  rai/in^ 


girders  and  tie  members  up  to  the  face  of  the  rock  are 
to  ba  left  in  place,  after  casing  in  concrete. 

Base  of  mi/,  BS79J/j, 

II     II     II     llflT  II    T^r 


— INSPECTION' LADDEKS  AND  PLATFORMS 


columns  a  shear  of  300  times  the  cross-sectional  area 
was  provided  for,  except  that  in  case^  of  a  longitudinal 
diaphragm  the  lacing  was  allotted  only  half  the  shear. 
Erection — Each  half  of  the  arch  will  be  erected  as  a 
cantilever,  being  held  by  an  eyebar  tie  running  back 
to  an  anchorage  in  the  upper  part  of  the  cliff  side.  One 
such  anchorage  is  sketched  in  Fig.  9;  the  steel  anchor 


PIG.  9— ERECTION  ANCHORAGE 
The   steel   anchor   members   will    be   left  in  place,    encased 


m  concrete. 


The  bottom-chord  splices  are  not  to  be  riveted  until 
the  arch  is  joined  at  the  crown  of  the  bottom  chord. 
The  top  chord  center  joint  is  not  to  be  drilled  or  riveted 
until  after  the  complete  arch  structure  and  the  floor 
steel  are  in  place,  so  that  all  these  dead  loads  will  be 
resisted  by  three-hinged  arch  action.  The  top-chord 
joint  is  then  to  be  brought  to  bearing  at  50  deg.  F.,  and 
the  abutting  segments  held  together  by  ties  until  the 
joint  splice  is  drilled  and  riveted. 

Provision  will  be  made  in  the  members  of  one-half  of 
one  of  the  two  arches  for  strain-gage  readings,  by 
twelve  gage-point  holes  drilled  in  each  member.  It  is 
intended  to  make  such  readings  before,  during  and  after 
erection  and  under  live  load,  so  as  to  obtain  accurate 
information  concerning  stresses. 

Quantities — The  structure  of  the  arch  itself  includes 
4,800  tons  of  steel,  including  bracing  and  castings.  A 
further  weight  of  1,250  tons  of  steelwork  is  contained 
in  the  floor.  Nearly  1,500  tons  of  steel  are  required 
for  the  two  100-ft.  approach  girder  spans,  the  adjoin- 
ing street  spans  and  the  erection  backstays,  making  the 
total  steel  weight  7,500  tons.  About  11,000  cu.yd.  of 
concrete  will  be  required  in  the  abutments  and  auxiliary 
foundations. 

The  contract  price  for  the  steelwork,  erected,  is  about 
$116  per  ton,  of  which  about  $7  is  freight  from  fabricat- 
ing shop  to  site. 

The  design  of  the  bridge  was  developed  under  the 
direction  of  H.  Ibsen,  special  bridge  engineer,  Michigan 
Central  R.R.,  assisted  by  C.  L.  Christensen,  assistant 
bridge  engineer.  The  project  is  under  the  general 
direction  of  J.  F.  Deimling,  chief  engineer  of  the  rail- 
way. Col.  George  H.  Webb,  late  chief  engineer,  had 
the  general  direction  of  the  project  from  its  start  until 
he  went  to  France  in  1917  as  lieutenant-colonel  with  the 
16th  (Railway)  Engineers,  and  again  after  his  return 
in  April,  1919,  until  his  death  on  Nov.  3,  1921.  Olaf 
Hoff,  consulting  engineer,  is  acting  as  advisory  engi- 
neer on  the  project. 
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Some  Tests  of  Light- Weight  Aggregate 

By  Harry  V.  Mathews 

Midwest  Gas   Plant,    Salt   Creek,   Wyo. 

A  LIMITED  series  of  strength  tests  on  concrete 
made  from  the  light-weight  aggregate  known  as 
Haydite  made  last  summer  for  the  Midwest  Refining  Co., 
gives  some  indication  of  the  strength  to  be  expected  from 
this  aggregate.  The  plant  for  making  the  aggregate 
was  built  by  the  company  because  of  the  scarcity  of 
natural  aggregate  in  the  Salt  Creek  oil  field,  where  some 
concrete  work  had  to  be  done.  Haydite,  as  described 
in  earlier  issues  of  Engineering  News-Record,  is  made 
by  grinding  shale  and  burning  it  in  a  rotary  kiln.  The 
burning  expands  the  water  in  the  shale  and  blows  it 
up  so  that  it  is  porous  and  looks  a  little  like  coke.  The 
Haydite  is  then  cooled  and  crushed  to  any  desired  size. 

In  all,  twelve  samples  were  made  and  tested.  For 
comparison  samples  were  made  of  bank  run  gravel  and 
crushed  rock.    In  the  accompanying  table,  the  letters  A, 


TABLE   .SHOWING    COXIPAR.\TI\"E    CO.MPRESSIVE    STRENGTH    OF 
SAND  AND  HAITJITE  AGGUEG.\TE 
Wt.  per  Cu.Ft.  Unit  Stress 

Lb.  Mix 


Sample  No. 


136 


S  SR 
1:3:3 


88.7 

1:2: 

A 

88.3 

1:3: 

A 

77.8 

1:4: 

108 

1:3: 

A 

12  2 

1:2: 

•      A 

78  5 

1:3: 

Lb.  perSq.In.        Remarks 

1,260 

Little    too     wet 

2,045 

Very    good    mis 

1.965 

Too  wet  to  tamp 

2.680 

Good  min 

1.910 

Good  mix 

2.385 

Too  dry 

1,230 

Too  dry 

1.745 

Little     too     wet 

2.310 

Very    good    mix 

1,210 
820 

Too  wet 
^■er>•  wet 

B  and  C  .stand  for  different  sizes  of  Haydite,  A  being 
from  du.st  to  i  in.  and  weighing  53  lb.  per  cubic  foot 
dry,  B  from  i  to  5  in.  and  weighing  46  lb.  per  cubic 
foot  dry,  and  C  from  ■,'  to  1\  in.  S  stands  for  sand  and 
SR  for  sandrock. 

All  samples  were  6xl2-in.  cylinders.  The  Haydite 
was  .soaked  in  water  before  being  used  in  concrete,  as 
it  will  ab.sorb  12  per  cent  by  weight  of  water. 

A  great  deal  of  trouble  has  been  experienced  in  using 
Haydite  for  concrete,  due  principally  to  its  lightness. 
The  aggregate  will  not  flow  on  being  tamped  as  will 
ordinary  concrete  and  when  there  arc  irregularities  in 
the  forms  such  as  floor  benches,  etc.,  it  is  hard  to  fill 
the.se  up  completely.  On  removing  the  forms,  the  con- 
frete  does  not  have  as  smooth  an  appearance  as  ordinary 
'oncrete  and  takes  more  time  to  finish. 

The  tests  were  made  by  the  ga.s  department  of  the 
company,  of  which  W.  R.  Finney  is  superintendent.  The 
writer  is  .luperintendent  of  the  Salt  Creek  Gas  Plant. 


Puzzolan  Cement  U.sed  on  Federal  Aid  Road 

On  certain  of  federal-aid  road.^  in  Jefferson  County, 
Ala.,  puzzolan  cement  has  been  u.sed  for  the  concrete 
base  course.  About  three  years  ago  the  county  requested 
the  Bureau  of  Public  Roads  to  approve  this  cement  for 
such  courses  and  after  investigation  of  the  specifications 
the  Bureau  consented.  The  cement  u.sed  is  a  slag  cement 
manufactured  in  Birmingham,  where  there  is  a  good 
(Ifal  of  concrete  base  course  work  made  from  the  cement. 
Thi."*  contrete  is  satisfactory,  the  Bureau  reports. 


Electric  Crushing  and  Screening 
Plant  at  Quarry 

Rope  Drive  for  Main  Crushers — Direct  Connection 

for  Most  Machines — Waste  Stone  and 

Stripping  Fill  Old  Workings 

ANEW  STONE  CRUSHING  and  screening  plant 
with  an  output  capacity  of  10,000  tons  per  8-hour 
day,  built  recently  at  Marblehead,  Ohio,  by  the  Kelley 
Island  Lime  &  Transport  Co..  has  the  following 
special  features:  (1)  Electrical  operation  throughout, 
with  individual  drives;  (2)  gyratory  crushers  for  both 
main  and  secondary  crushing;  (3)  combinations  of  ro- 
tary and  shaking  screens  and  pan  and  belt  conveyors^ 
including  pan  conveyors  of  exceptional  length;  (4)  ex- 
tensive weighing  equipment.  The  plant  produces 
crushed  stone  in  numerous  sizes,  stone  for  limekilns  and 
furnace  flux  and  ground  limestone  for  agricultural  use. 
A  view  of  the  plant  is  shown  in  the  accompanying  illus- 
tration. 


STONE   CRUSHING    AND   SCREENING   PLANT 
Buildingr  at  right  covers  cruslier  pit  4ii   ft.  deep.     Inclined 
convi-yor  delivers  stone  to  top  of  screenhouse  at  left.     Bins 
in  lower  part  of  house  deliver  stone  to  railway  cars  stand- 
ing below.     Quarry  car  at  right. 

Qttarry — On  about  400  acres  of  a  3,000-acre  property 
the  top  ledge  is  being  worked  to  a  depth  of  22  to  2.5  ft. 
along  a  face  aggregating  3 J  miles.  A  12-in.  loam  over- 
burden is  removed  by  light  traction  steam  shovels,  the 
stripping  being  used  to  cover  quarried  areas  which 
have  been  filled  with  waste  rock.  Blast  holes  are  put 
down  with  well  drills  and  the  stone  is  loaded  into  quarry 
cars  by  large  steam  shovels.  One  of  these  machines  is 
mounted  on  crawlers  and  is  said  to  be  the  first  steam 
shovel  thus  equipped  for  work  in  quarries.  Geared  loco- 
motives handle  the  cars  between  the  quarry  and  crush- 
ing plant. 

Cruxher  Plant — Two  steel-frame  buildings  housing 
the  crushers  and  screens  are  connected  by  an  inclined 
gallery  for  the  conveyor  which  extends  from  the  crusher 
pit  to  the  top  of  the  .screen  house.  Large  steel-sash 
windows  are  provided  in  the  corrugated  sheathing  and 
roof  ventilators  are  expected  to  create  an  upward  draft 
which  will  carry  away  much  of  tlie  dust.  Electric  cur- 
rent purchased  from  a  utility  company  is  brought  in 
over  a  12-mile  transmission  line.  Individual  motors 
are  used  and  in  most  cases  are  geared  directly  to  their 
machines,  but  rope  and  belt  drive  is  u.sed  where  shock.'* 
and  irregular  load  must  be  considered,  as  in  the  case 
of  crusher.".     In  view  of  the  dusty  character  of  the  work 
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all  motors  are  fully  inclosed  and  have  dust-proof  bear- 
ings. 

Crushers  —  Two  gyratory  crushers  with  receiving 
openings  48  x  125  in.  perform  the  main  crushing  and 
are  placed  in  a  pit  with  their  tops  10  ft.  below  the 
surface  tracks  for  the  quarry  cars.  Above  them  is  a 
steel  bin  having  its  bottom  level  with  the  tops  of  the 
crusher.s,  the  stone  forming  its  own  hoppers  as  it  feeds 
through  the  openings  into  the  crushers.  With  tracks 
along  both  sides  of  the  pit  two  trains  of  three  10-yd. 
side-dump  cars  can  be  dumped  at  once  into  the  bin. 
This  arrangement  dispenses  with  dumping  inclines,  and 
the  cars  do  not  have  to  be  uncoupled.  If  a  car  does  not 
dump  promptly,  its  body  is  tilted  by  the  piston  rod  of 
a  compressed-air  cylinder  below  the  track.  In  erection, 
a  railway  wrecking  crane  handled  crusher  parts  weigh- 
ing 34,  38  and  60  tons,  but  a  50-ton  overhead  traveling 
crane  provides  for  renewals  of  heavy  parts.  Each 
crusher  is  operated  by  a  200-hp.  motor  by  means  of  a 
rope  drive  having  twenty-six  turns  of  J-in.  rope.  The 
6-  to  8-in.  oversize  material  from  the  initial  screens  is 
suitable  for  charging  into  limekilns,  but  when  necessary 
this  material  may  be  further  crushed  by  a  pair  of 
smaller  gyratory  crushers  in  the  screen  house,  each 
crusher  belted  to  a  75-hp.  motor. 

Conveyors — Two  72-in.  pan  conveyors  176  ft.  long 
and  inclined  45  deg.  carry  the  product  from  the  dis- 
charge of  the  main  crushers,  38  ft.  below  the  ground 
to  the  to;i  of  the  screen  house,  88  ft.  above  the  ground. 
It  is  stated  that  the  great  load  which  such  conveyors 
impose  upon  the  head  shaft  usually  limits  the  length 
to  about  130  ft.  To  permit  of  the  greater  length  in  this 
case  an  equalizing  device  is  placed  in  the  supporting 
trestle  at  about  65  ft.  below  the  head  shaft.  This  device 
takes  the  entire  dead  load  up  to  that  elevation,  leaving  the 
head  shaft  to  carry  only  65  ft.  of  the  dead  load  and  all 
the  live  load.  These  conveyors  are  operated  by  200-hp. 
motors  with  silent  chain  drives  and  speed-reduction 
gearing. 

Belt  conveyors  20  in.  wide  take  the  screen  product 
of  less  than  «-in.  size  and  deliver  it  to  a  vibrating 
screen  for  smaller  sizes.  Belt  and  bucket  elevators  re- 
turn the  product  of  the  secondary  crushers  to  the  60-in. 
main  screens. 

Screens — Stone  from  the  pan  conveyors  is  discharged 
into  two  revolving  screens  5  x  24  ft.  The  first  half  of 
the  length  has  3-in.  circular  holes  and  is  surrounded  by 
a  jacket  having  2\  in.  holes,  while  the  second  half  has 
openings  6  x  6  in.  Material  from  these  last  large  holes 
and  the  rejections  from  the  jacket  are  stored  for  use  as 
furnace  flux.  For  grading  into  various  commercial 
sizes  the  2]-in.  material  goes  to  a  second  battery  of 
revolving  screens  4  x  20-ft.  and  thence  to  double-deck 
shaking  screens,  the  rejections  going  to  a  vibrating 
screen  which  makes  the  final  sizing  for  %-m.,  \-m.  and 
"dust." 

Tracks  and  Scales — About  20  miles  of  36-in.  track 
serve  the  quarry  and  crushing  plant,  but  all  tracks  at 
the  screenhouse  have  three  rails  so  that  the  product  can 
be  loaded  into  standard-gage  cars  for  rail  shipment  or 
into  the  narrow  gage  quarry  cars  for  transfer  to  lime- 
kilns, a  boat  dock  or  an  agricultural  grinding  plant.  In 
each  of  four  tracks  passing  under  the  storage  bins  is 
a  track  scale,  and  cars  standing  on  the  scales  are  loaded 
by  bottom  discharge  gates  of  the  scissors  type.  Four 
air-operated  quadrant  gates  with  hinged  spouts  can  load 
cars  on  a  track  alongside  the  oversize  bins. 


This  crushing  plant  was  designed  and  built  by  the 
Allis-Chalmera  Mfg.  Co.,  Milwaukee,  Wis.;  the  steel 
buildings  were  designed  by  the  Jones  &  Laughlin  Co., 
Pittsburgh,  Pa.,  and  erected  by  the  Massillon  Bridge 
Co.,  Massillon,  Ohio.  All  plans  were  prepared  in  co- 
operation with  the  Kelley  Island  Lime  &  Transport  Co. 
Foundation  work  and  in.stallation  of  machinery  was 
handled  by  this  company  under  the  direction  of  I.  J. 
Sauvey,  superintendent  of  construction,  and  A.  C. 
Schultz,  chief  engineer. 


Practical  Arrangement  of  Building  Codes 

By  Frank  Burton 

Commissioner  of  Buildings,  Detroit 

CRITICIZING  building  codes  as  being  burdensome 
to  both  designer  and  builder  by  their  illogical  ar- 
I'angement,  Mr.  Burton  in  a  paper  on  "Essentials  of  a 
Building  Code,"  read  before  the  Michigan  Engineering 
Society  on  Feb.  9,  suggested  in  outline  how  a  code  might 
be  arranged  for  practical  usability,  as  reproduced  here. 

Building  codes  are  a  very  heterogeneous  hodge-podge  of 
don'ts  and  shan'ts,  and  I  honestly  cannot  criticize  a  builder 
who  loses  faith  with  a  code  and  goes  ahead  the  best  way  he 
knows  how.  Those  who  write  building  codes  must  first  get 
clearly  in  their  mind  just  what  they  are  writing  about. 
Then  they  must  assemble  this  material  in  a  logical  sequence 
and  place  it  before  the  builder  in  an  oiderly  manner  so 
that  he  can  grasp  the  subject  without  an  unreasonable 
amount  of  study: 

(1)  Types  of  construction,  such  as  fireproof  construction, 
mill  construction,  etc.  Describe  each  type  completely,  start- 
ing with  bearing  walls,  columns,  and  then  going  to  floors, 
roofs,  pent  houses,  roof  structures,  porches,  windows,  etc., 
so  that  no  element  of  construction  is  left  in  doubt.  Then 
classify  the  buildings  definitely  as  to  their  use,  such  as 
factories,  theaters,  apartment  houses,  giving  as  many 
classes  as  are  necessary  but  no  more  than  are  necessary. 
Under  each  class  of  buildings  should  be  assembled  all  data 
pertaining  to  that  class  of  building,  even  though  this  may 
mean  repetition  in  some  cases.  For  example,  under  factory 
buildings  there  should  be  discussed,  first,  the  type  of  con- 
struction to  be  used,  depending  on  height,  size,  etc. 

(2)  Mixed  occupancy,  such  as  using  one  part  of  the 
building  for  a  garage  or  theater. 

(3)  Stair  requirements. 

(4)  Shaft  enclosures. 

(5)  Fire  area  requirements. 

(6)  Protection  from  fire  on  the  lot  line  side,  such  as  fire 
windows. 

(7)  Fire  protection  apparatus,  such  as  standpipes  and 
sprinklers. 

(8)  Special  protection,  such  as  setting  of  furnaces  and 
other  heating  apparatus. 

(9)  Exceptions  to  the  general  rules  which  may  be  allowed 
in  particular  cases. 

Two  other  subjects  could  probably  be  discussed  here, 
since  all  the  requirements  mentioned  above  would  pertain 
to  new  buildings.  We  should  give  the  requirements  for  old 
buildings  which  ought  to  be  improved  and  put  in  better  con- 
dition; also,  the  requirements  for  existing  buildings  where 
it  is  desired  to  use  them  for  other  types  of  occupancy. 

This  scheme  does  not  take  in  the  question  of  engineering 
features,  which  will  be  entirely  independent  of  both  type  of 
construction  and  class  of  occupancy  and  should  properly  be 
kept  separate  from  the  general  outline.  Engineering  data 
are  usually  grouped  for  use  by  theoretical  persons  rather 
than  practical  builders;  for  example,  most  codes  devote  sec- 
tions to  the  subject  of  stresses  in  the  abstract,  another  to 
materials,  and  still  another  to  methods  of  calculation. 
When  a  practical  builder  wishes  to  erect  a  mill  building  and 
wishes  to  determine  the  requirements  for  his  timber  mem- 
bers, he  must  read  portions  of  three  or  four  articles  in  order 
to  get  the  data  needed.  My  idea  is  to  collect  in  one  place 
all  of  the  data  regarding  materials,  stresses,  methods  of  cal- 
culation of  timber,  steel  or  concrete  members. 
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The  Apulian  Aqueduct — Southern  Italy's  Water  Supply 

Most  Extensive  System  of  Its  Kind  in  World  Nears  Completion  After  16  Years'  Building'^ 
Serves  266  Municipalities  Comprising  a  Population  of  3,000,000 

By  I.  GUTMANN 
With  the  Hydraulic  Division  of  the  Electric  Bond  &  Share  Co.,  New  York  City 


THE  Apulian  Aqueduct  in  Southern  Italy,  which 
after  sixteen  years  of  work  is  now  nearing  comple- 
tion, is  a  unique  example  of  co-operation  in  water  sup- 
ply. It  supplies  water  not  to  just  one  municipality,  nor 
to  one  compact  cluster  of  municipalities  forming  a 
metropolitan  district,  but  to  fully  266  communities 
scattered  over  an  area  of  some  8,100  sq.miles,  having  a 
total  population  of  some  3,000,000  people.  This  estimate 
is  based   upon  partial  returns  of  the  census  taken  on 


the  Los  Angeles  region  in  California.  The  yearly  rain- 
fall varies  from.  15  to  25  in.  No  rain  falls  in  summer. 
The  country  is  on  a  porous  often  fractured  calcareous 
formation  which  rises  from  the  Adriatic  in  a  series  of 
terraces  finally  attaining  an  elevation  of  a  thousand 
feet  above  sea  level.  The  runoff  is  rapid.  What  re- 
mains of  the  rainfall  sinks  very  rapidly  in  the  fissured 
tufaceous  limestone.  There  are  neither  perennial 
streams  or  reliable  impervious  reservoir  sites  in  this 
region.  Underground  supplies  may  be  found  here  and 
there  on  limited  areas,  but  they  are  undependable  and 
usually  at  a  depth  which  would  make  pumping  costs 
prohibitive. 

The  country  is  thickly  populated,  most  of  the  popu- 
lation living  in  agricultural  towns.  Seven  towns  have 
more  than  50,000  people  each.  The  largest  of  them, 
Bari,  had  a  population  of  132,000  at  the  close  of  1921. 

A  few  of  the  larger  towns  had  water-supply  systems 
which  were  rather  inadequate,  but  the  bulk  of  the  popu- 
lation used  rainwater  stored  in  cisterns. 

History    of    the    Project— The     idea    of    supplying 


Itc;,  1.  THE  AITLIA.V  Ayl'EDlCT  SV.STKM 
Th»-  trtink  line,  main  ajid  f^ubsidiary  branclif-a  havf  a  Int.-il 
I'nBlh  iif  !if).'?  nilli-H  and  .supply  the  local  water-works  dis- 
tribution .lystenia  of  266  communities.  Only  a  few  of  the 
places  supplied  and  none  of  the  local  pipe  systems  arc 
shown  on  the  map. 

Dec.  1,  1921.  To  this  region,  which  is  on  the  Eastern, 
Adriatic  slope  of  the  Appennine  Peninsula,  the  aque- 
duct bring.s  water  from  a  remote  watershed  on  the 
Western,  Tyrrhenian  slope  of  the  peninsula,  piercing 
in  its  course  the  backbone  of  the  Appennine  Mountains. 

A  home  parallel  for  this  would  be  a  system  supplying 
water  to  the  whole  state  of  Massachusetts,  exclusive  of 
the  City  of  Boston  (not  the  Metropolitan  District)  the 
water  coming  from  the  other  aide  of  the  Hoo.sac  Range, 
say,  from  .some  hypothetical  springs  above  Troy,  New 
York. 

The  Rpr/inn  of  Apulia — The  region  served  by  the 
aqueduct  is  ancient  Apulia,  now  subdivided  into  the  three 
administrative  provinces  of  Foggia,  Bari  and  Ijpcce. 
It  ia  the  heel  portion  of  the  famous  V>oot  shape  of  the 
Appennine  Peninsula — a  country  of  irregular  topog- 
raphy abounding  with  seismic  faults  and  famous  for 
violent,  devastating  earthqUake.i.  The  region  is  fertile 
though  its  climate  is  arid.     It  is  in  general  not  unlike 


"Thirsty  Apulia"  with  water  from  the  more  humid  we.st- 
ern  slope  of  the  Apennines  occurred  first  to  a  humble 
government  engineer,  Adjutant  Rosalba.  who,  in  1868, 
pointed  out  the  Sanita  Springs  of  Capo.sele,  at  the  head 
of  the  river  Sele,  as  a  desirable  source  for  a  water  sup- 
ply for  Apulia.  But  in  those  days  the  Appennine  Range 
was  considered  an  insurmountable  obstacle,  and  Ro- 
salba's  scheme  was  put  aside  as  iitopian.  Twenty  years 
later  the  project  was  studied  in  detail  by  Zampari  who 
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prepared  fairly  detailed  plans  for  its  constructions. 
But  even  then  no  construction  company  would  dare 
tackle  so  vast  a  project.  Urged  by  Apulian  represen- 
tatives, the  Italian  Government  appropriated  in  1901 
a  fund  of  almost  $200,000  for  the  completion  of  the 
technical  report.  The  project  was  criticized  by  some 
engineers  and  geologists,  notably  by  M.  F.  Casarti,  who 
called  it  a  "national  error"  from  both  the  economical 
and  technical  standpoints.  The  opponents  argued  that 
a  long  aqueduct  line  was  unsafe  in  a  fault-fractured 
country  subject  to  violent  earthquakes.  It  was  also 
claimed  that  local  artesian  supplies  were  obtainable  at 


FIG.  2.     PL^VN  OF  HEADA\ORKS  OF  APULIAN  AQUEDUCT 
"Tapping  galleries"   empty    into   a   collecting  channel  which 
leads  to  a  feeder  canal  terminating  in  the  equeduct  intake. 

reasonable  depths  (130  ft.  or  more)  in  many  districts  in 
Apulia. 

A  detailed  technical  report  by  Michele  Maglietta  was 
published  by  the  Ministry  of  Public  Works,  under  date 
of  Oct.  20,  1902.  In  1905,  after  an  international  com- 
petition, the  contract  and  concession  were  awarded  to 
the  construction  firm,  Ercole  Antico  &  Soci,  of  Genoa. 
It  may  be  observed  here  that  the  rather  delicate  matter 
of  adjudicating  water  to  non-riparian  provinces,  com- 
pletely outside  of  the  watershed,  transpired  in  a  man- 
ner which  in  the  Western  American  states  would  be 
deemed  quite  unexciting.  At  the  end  of  1906  work  was 
commenced  and  in  April,  1915,  water  was  delivered  at 
the  City  of  Bari,  on  the  Adriatic,  about  120  miles  from 
the  Caposele  Springs. 

At  the  present  time  most  of  the  work  in  the  provinces 
of  Bari  and  Foggia  has  been  completed.  Nearly  all  of 
the  work  remaining  to  be  done  is  in  the  Lecce  Division, 
where  some  very  difficult  construction  is  contemplated; 
the  design  calls  for  a  siphon  75  miles  long. 

General  Layout — The  Apulian  Aqueduct,  conducting 
water  from  one  source  of  supply  to  266  centers  of  de- 
mand scattered  over  an  area  of  8,100  sq.  miles,  necessi- 
tates a  system  of  conduits  on  this  general  plan:  One 
main  trunk  from  the  springs  to  the  territory  served, 
diverging  into  systems  of  main  and  eubsidiary  bi'anches, 
finally  terminating  in  the  various  communities  served. 
The  main  trunk  of  the  Apulian  Aqueduct  (Fig.  1) 
commences  at  the  Caposele  Springs,  very  soon  pierces 
the  Appennine  Range  in  a  nearly  eastern  direction  by 


means  of  a  series  of  38  grade  tunnels,  totaling  almost 
50  miles  in  length  and  comes  within  about  15  miles  of 
the  Adriatic  Coast.  Thence  it  turns  southeast,  gen- 
erally paralleling  the  coast,  and  terminates  about  90 
miles  away,  at  Villa  Castelli,  in  the  province  of  Lecce. 
This  stretch  is  largely  a  cut-and-cover  conduit.  The 
total  length  of  the  main  trunk  is  almost  152  miles 
(244  km.).  It  comprises  99  tunnels  of  about  67  miles 
total  length,  about  76  miles  of  cut-and-cover  conduit;, 
93  aqueduct  bridges  totaling  4.25  miles  in  length;  and 
6  siphons  of  a  total  length  of  4.6  miles. 

From  this  main  trunk  branches  are  sent  out  to  the 
various  towns  and  their  districts:  Foggia,  Bari,  Brin- 
disi,  Taranto,  etc. 

The  total  length  of  supply  conduits  will  be  993  miles: 
152  miles  of  main  trunk  and  841  miles  of  main  and 
subsidiary  branches.  There  will  be  in  addition  about 
550  miles  of  distribution  mains  and  service  pipes 
within  the  municipalities  served.  Compared  with  this, 
the  Coolgardie  pipe  line,  in  Australia,  heretofore  con- 
sidered the  longest  in  the  world,  is  350  miles  long,  and 
the  Los  Angeles  Aqueduct,  which  is  the  longest  in 
America,  is  about  240  miles  in  length. 

The  topography  of  the  country  traversed  is  very  ir- 
regular, it  being  crossed  by  many  ridges,  gorges  and 
stream  beds.  At  some  points,  it  was  necessay  to  insert 
drops.  The  energy  developed  at  the  various  drops  will 
be  utilized  for  the  generation  of  a  total  of  8,500  hp. 
Of  this,  about  7,000  hp.  will  be  taken  up  by  industrial 
enterprises.  The  remainder,  augmented  with  power 
from  other  sources,  will  be  used  for  pumping  water  to 
points  which  are  inaccessible  to  the  gravity  flow  of  the 
aqueduct.  The  greater  part  of  the  territory  south  of 
the  city  of  Lecce  will  le  served  from  pumping  plants. 

Capacity  and  Rates  of  Consumption — The  maximum 
capacity  of  the  aqueduct  is  137  m.g.d.,  which  is  about 
one-half  the  capacity  of  the  Los  Angeles  aqueduct. 
For  the  present,  the  Caposele  Springs  have  been  de- 
veloped only  to  the  extent  of  yielding  126  m.g.d.  but  this 
is  about  100  per  cent  above  the  present  demand. 

The  allowed  daily  per  capita  rates  of  consumption  fall 
into  eight  categories,  as  shown  by  Table  I. 

Storage — Covered  distribution  reservoirs  of  rein- 
forced concrete  are  provided  at  all  the  important  cen- 
ters served.  There  will  be  152  such  reservoirs  of  a 
total  capacity  of  76,000,000  gal.;   the   largest  one,  at 

TABLE  I.     PER  C.\PITA  COXSUMPTIOX  ALLOWANCES  FOR  VARIOUS 
CLASSES  OF  COMMUNITIES  SER\"ED  BY  APULI.\N  AQUEDUCT 
SYSTEM 
For  Communities  with  a  Gra-vity  Supply 
Gal.  per  Cap. 
per  Day 
1  24  For  the  Cities  of  Bari,  Lecce.  Foggia.  Barletta,  Taranto 

Towns  of  more  than  20.000 
Towns  of  10.000-20.000 
Tow-ns  of     5.000-10.000 
Ton-ns  of    5,000  or  less 
For  Communities  with  a  Puipped  Supply 
Towns  of  10,000  or  more 
Towns  of    5,000-10.000 
To«-ns  of    5,000  or  less 


18.5 


13  25 


10  6 


Taranto,  will  hold  4,227,000  gal.  The  population  of 
Taranto  probable  exceeds  75,000.  As  to  capacity,  these 
reservoirs  have  been  designed  to  store  a  normal  48-hour 
supply  for  points  along  a  descending  conduit  line,  and 
a  72-hour  supply  for  points  along  an  ascending  conduit. 
For  reservoirs  in  the  Bari  division,  which  is  close  to 
the  main  trunk,  the  resei-\'e-storage  is  for  normal  sup- 
plies of  only  30  and  56  hours  respectively. 

This  is  by  no  means  excessive  in  a  country  subject  to 
violent  earthquakes  which  may  cause  in  the  main-trunk- 
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structures  damage  requiring  much  over  72  hours  to 
repair.  Nor  is  it  excessive  for  a  system  in  which  only 
a  few  of  the  centers  of  consumption  are  less  than  75 
miles  away  from  the  source  of  supply.  The  Catskill 
Aqueduct,  which  is  located  in  a  non-seismic  country,  is 
provided  with  more  than  72  days  reserve-storage  almost 
within  the  city  limits  of  New  York.  Kensico  and  Hill 
View  have  a  storage  capacity  of  nearly  40  billion  gal- 
lons. The  Los  Angeles  Aqueduct,  which  like  the  Apu- 
lian  traverses  an  earthquake  region,  is  provided  at  its 
terminus  with  a  reserve  storage  equal  to  half  a  year's 
supply.  Chatworth  and  the  two  San  Fernando  reser- 
voirs have  a  capacity  of  about  22  billion  gallons.  The 
similarly  situated  city  of  San  Francisco  is  even  better 
provided  against  emergencies   along   its   comparatively 


compounds;  hardness,  14  degrees  on  the  French  scale, 
or  about  9.8  on  the  English;  temperature,  usually 
around  49  deg.  F. ;  bacterial  content  from  22  to  41  per 
c.c,  of  which  5  per  cent  may  be  of  the  liquefying 
varieties. 

The  springs  were  intercepted — "captured" — in  the 
following  manner:  About  a  dozen  tapping  galleries, 
abutting  in  the  rock  at  the  points  of  richest  water-out- 
crop, empty  into  a  common  collecting  channel  which 
curves  into  a  feeder  canal,  conveying  the  water  into  the 
intake  of  the  aqueduct.  (Fig.  2.) 

The  tapping  galleries  are  of  varying  lengths  and  have 
a  uniform  rectangular  section  of  2  ft.  7i  in.  x  3  ft. 
11  in.  Their  bottom  is  of  unlined  natural  rock.  The 
side  walls  are  of  concrete  blocks  whose  vertical  sides  do 
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FIG.   3.     INT.ET  TO  THE  .APULIAN  AQUEDUCT 


short  aqueduct  line.  It  should  be  hoped  that  means  will 
be  found  to  remedy  this  weakness  of  the  Apulian 
Aqueduct. 

The  Caposele  Springs  and  the  Aqvi^duct  Headworks — 
The  Caposele  Springs,  which  feed  the  Apulian  Aque- 
duct, belong  to  a  group  whose  combined  yield  is  esti- 
mated at  about  500  m.g.d.  They  crop  out  at  El.  1,378  ft. 
along  the  contact  of  a  fracture  calcareous  formation 
with  an  underlying  impervious  belt.  This  calcareous 
mountain  group,  which  is  the  catchment  area  of  these 
springs,  is  233  sq.  miles  in  extent  and  reaches  EI. 
3,400  ft.  The  annual  rainfall  of  the  area  is  from  55 
to  88  in.,  of  which  only  10  per  cent  falls  in  the  summer. 

The  yield  of  the  Caposele  Springs  alone  varies  from 
82.5  to  136  m.g.d.  The  maximum  yield,  which  occurs 
in  summer,  may  exceed  the  winter  minimum^  of  the 
same  year  by  40  to  45  per  cent.  The  present  require- 
ments of  the  territory  served  arc  much  lower  than  the 
minimum  yield.  The  springs  can  be  easily  developed 
to  yield,  at  their  minimum  stage,  the  137  m.g.d.  which 
is  the  maximum  capacity  of  the  aqueduct,  plus  the  11.4 
m.g.d.  which  were  reserved  by  the  water  users  below 
the  springs. 

The  quality  of  the  spring  water  is  excellent:  Chlor- 
ine from  0.0355  to  0.071  per  100,000;  organic  matter 
absorbed  by  oxygen,  0.0024;  and  only  traces  of  nitrogen 


not  touch  but  are  about  6  in.  apart.  Concrete  slabs 
simply  resting  on  the  sidewails  form  the  roofs  of  these 
galleries. 

The  collecting  channel,  which  is  approximately  nor- 
mal in  direction  to  the  galleries,  is  180  ft.  long  and  9  ft. 
9 J  in.  wide  at  its  upper  end  and  16  ft.  5  in.  at  its  lower 
end.  A  canal  heads  near  the  upper  end  of  the  collector 
and  diverts  water  to  the  community  of  Caposele.  The 
bottom  of  the  collector  is  on  a  grade  of  0.5  per  cent 
and  has  a  concrete  lining  20  in.  thick.  The  two  side- 
walls  consist  of  two  series  of  pillars  and  arches 
of  masonry,  forming  two  arcades  running  along  the 
general  direction  of  the  channel.  The  arch  panels  are 
filled  out  with  concrete  blocks  forming  porous  walls 
similar  to  those  of  the  tapping  galleries.  The  arch 
spandrels  are  filled  with  masonry,  and  a  concrete  slab 
roofs  the  channel. 

The  excavation  in  the  rear  of  the  sidewails  of  the 
tapping  galleries  and  the  collecting  channel  has  been 
backfilled  with  coarse  rubble  which  allows  infiltration 
from  the  surrounding  water-bearing  strata.  The  gal- 
leries and  the  collector  are  covered  with  a  heavy  layer 
of  tamped  earth. 

The  collecting  channel  merges  into  a  feeder  canal 
which  has  impervious  masonry  walls  and  is  56  ft.  long 
and  16  ft.  5  in.  wide  at  its  upper  end,  13  ft.  1  in.  at 
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its  lower  end.  (  Fig.  2.)  Its  grade  is  also  0.5  per  cent. 
In  the  right  wall,  near  the  lower  end  of  the  feeder, 
there  is  a  Gregotti  siphon  spillway  discharging  into  a 
bypass  wasteway.  (Fig.  3.)  Near  the  same  point, 
there  is  a  Tainter  gate,  across  the  feeder;  and  close  to 
it  there  is  the  abutment  of  a  low  masonry  dam  (7  ft. 
high)  which  extends  into  the  underlying  impervious 
strata  to  cut  off  any  seepage  from  the  springs  area  into 
the  river  bed  below.  Below  the  Tainter  gate  the  bottom 
of  the  canal  is  depressed  and  the  inlet  to  the  aqueduct 
begins  at  a  right  angle  to  the  feeder  canal.  The  aque- 
duct inlet  consists  of  a  succession  of  chambers,  a  tun- 
nel passage,  and  a  stilling  basin  having  a  Bazin  meas- 
uring weir  at  its  end.  At  the  upper  end  of  the  aqueduct 
inlet,  in  the  wall  opposite  the  Tainter  gate  there  are 
two  short  galleries,  controlled  with  sluice-gates,  which 
may  be  used  to  divert  the  flow  into  a  chamber  opening 
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FIG.   4 — AQUEDUCT   ON  REINFORCED-CONCRETE  BRIDGE 

out  into  the  already  mentioned  bypass  wasteway.  Near 
the  lower  end  of  the  aqueduct  inlet,  a  little  below  the 
Bazin  weir,  there  is  a  siphonic  spillway,  in  the  sidewall 
of  the  channel;  and  also  a  superstructure,  housing 
various  gages  and  water  measuring  apparatus.  Hence 
the  channel  is  carried  on  an  arch  bridge  across  a  stream 
bed  and  finally  enters  the  Great  Tunnel  of  the  Appen- 
nines. 

All  of  this  collecting  and  intaking  system  is  under  a 
covering  of  earth.  The  ground  around  it  was  con- 
verted into  a  park  which  is  walled  and  guarded.  The 
mountainous  territory  above  the  springs  was  expropri- 
ated and  all  cultivation  and  grazing  on  it  are  prohibited. 
About  5,000  acres  situated  near  the  springs  are  planted 
with  pines.  To  prevent  devastating  "avalanches,"  the 
extensive  slipping  formations  in  the  neighborhood  of  the 
springs  were  solidified  by  drains  and  retaining  walls. 

Tunnels — The  main  trunk  of  the  aqueduct  comprises 
99  grade  tunnels  having  a  total  length  of  almost  67 
miles.  In  the  judgment  of  the  designers  of  the  system 
tunnels  are  best  suited  to  resist  earthquake  shocks; 
therefore  tunnel  sections  were  often  used  even  where 
other  forms  of  construction  might  have  been  adopted. 
Grade  tunnels  were  preferred  to  pressure  tunnels  on 
account  of  less  seepage  losses  and  easier  construction 
and  maintenance.  The  tunnel  sections  were  designed  on 
the  basis  of  the  new  Bazin  formula : 


S7VRI 


;  7  =  0.11  (metric  system) 


The  velocities  allowed  range  from  1  to  4  ft.  per  second, 
the  grades  from  0.025  to  0.040  per  cent.  In  the  most 
unstable  formations  the  circular  cross  section  was 
adopted;  in  more  solid  formations,  the  horseshoe;  in 


firm  rock,  the  inverted  U  section.  All  the  tunnels  are 
lined;  most  of  them  with  a  1:2:34  concrete,  and  the 
others  with  brick  in  cement  mortar.  Local  limestone 
crushed  and  ground  furnished  the  rock  and  the  artificial 
sand  for  concrete. 

The  following  are  the  longest  tunnels  of  the  system: 
The  Great  Tunnel  of  the  Appennines,  Croce  del  Monaco- 
Ginestra,  and  Murge. 

The  Great  Tunnel  of  the  Appennines  is  50,055  ft. 
long  or  more  than  twice  the  length  of  the  Walkill  pres- 
sure tunnel  of  the  Catskill  system.  It  is  curved  in 
alignment  and  its  grade  is  0.025  per  cent.  Its  cross- 
sectional  area  is  about  75  sq.ft.  Throughout  most  of 
its  length  a  horseshoe  section,  8  ft.  9  in.  wide  by  9  ft. 
5  in.  high,  was  used  but  for  swelling  clay  formations 
a  91-ft.  circular  section  was  adopted.  The  tunnel  lining 
varies  in  thickness  from  15  to  32  inches. 

About  28,500  ft.  of  the  length  of  the  tunnel  is  in  a 
very  treacherous  formation,  an  eocenic  slaty  clay,  the 
very  worst  formation  which  may  be  encountered  in 
Italy.  It  required  unusually  heavy  timbering.  When 
exposed  to  heat  and  damp  air  it  swells  and  disintegrates 
in  a  short  time.  In  tunneling  through  this  formation 
only  electric  power  could  be  used;  steam  locomotives 
and  gas  engines  were  excluded.  It  was  also  essential 
to  have  most  liberal  ventilation  facilities,  and  the  brick 
lining  had  to  follow  very  closely  after  the  excavation. 
Other  serious  difficulties  were  copious  seepage,  inflam- 
mable gases  (grisou),  and  a  large  mud  pocket — the  site 
of  an  ancient  submerged  ravine,  which  had  to  be  out- 
flanked. 

Excavation  was  done  by  hand,  except  that  compressed 
air  drills  and  hammers  were  used  in  rock.  About  0.5  lb. 
of  dynamite  to  the  cubic  yard  was  used  for  blasting 
in  brittle  conglomerate,  and  from  2  to  3]  lb.  per  cubic 
yard  in  sandstone  and  marly  limestone  formations.  In- 
termediate quantities  of  dynamite  were  used  in  forma- 
tions of  intermediate  hardness.  These  quantities  are 
quite  low  in  comparison  with  American  practice.  (In 
blasting  the  limestone  of  the  Rondout  tunnel,  Catskill 
system,  4i  lb.  of  dynamite  per  cubic  yard  were  used.) 
Muck  was  removed  by  means  of  25-hp.  electric  locomo- 
tives. 

Tunneling  was  carried  on  from  both  ends  and  from 
a  shaft,  11 2  ft.  in  diameter,  207  ft.  deep,  located  about 
33,620  ft.  from  the  upstream  portal.  Near  the  shaft 
there  was  opened  a  service  chute,  623  ft.  long,  on  an 
incline  of  24  deg.,  and  also  a  ventilation  shaft,  4  ft.  in 
diameter,  151  ft.  deep.  Another  chute,  490  ft.  long, 
on  an  incline  of  35  deg.  was  opened  at  about  6,720  ft. 
from  the  upstream  portal  and  was  used  principally  for 
the  discharge  of  muck. 

The  Croce  del  Monaco-Gine.stra  tunnel  is  51,948  ft. 
long.  Its  first  or  Croce  Del  Monaco  half  is  on  a  grade 
of  0.025  per  cent  and  has  a  horseshoe  section  75.35  sq.ft. 
in  area,  8  ft.  9  in.  by  9  ft.  5  in.  The  Ginestra  half  is  on 
a  grade  of  0.040  per  cent  and  has  a  horseshoe  section 
8  ft.  4  in.  by  8  ft.  5  in.,  64.6  sq.ft.  in  area.  Most  of  the 
formations  encountered  consisted  of  a  pliocenic  blue 
clay  and  strata  of  miocene  sandstone  and  mai"l. 

Enormous  difficulties  impeded  the  progress  of  this 
tunnel.  Fully  8,530  ft.  of  its  length,  measured  from  the 
upstream  portal,  had  to  be  entirely  abandoned  on  ac- 
count of  excessive  seepage,  and  a  vast  pocket  of  quick- 
sand. At  the  end  of  the  first  third,  from  upstream,  the 
combustion  of  copious  exhalations  of  "grisou"  raised 
the  temperature  to  154  deg.  F.  and  work  had  to  be 
stopped  for  about  two  months.    At  about  1,600  ft.  from 
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the  downstream  portal,  extraordinary  exhalations  of 
sulphuretted  hydrogen  caused  asphyxiation  and  fainting 
among  the  laborers  and  made  work  well  nigh  impossible. 
With  the  aid  of  exceptional  means  of  ventilation,  this 
little  stretch,  only  335  ft.  in  length,  was  put  through 
after  ten  months  of  work.  The  shifts  were  very  short. 
The  tunnel  lining  varies  in  thickness  from  16  to  21  in. 


FIG.   5.     REINFORCED-CONCRETE  RIBBED  SIPHON 
ShfU   4   m.   thick.  With  crescent-shaped   ribs   spaced   16   in. 
apart,  the  latter  desigined  to  take  care  of  important  socond- 
ar>'   stresses.  ' 

Various  types  were  used:  concrete;  masonry  of  brick, 
rubble,  or  travertine  (a  white  spongy  marble).  Exca- 
vation proceeded  from  the  two  portals  and  from  two 
intermediate  shafts. 

The  Murge  Tunnel  is  the  longest  of  all,  having  a 
length  of  52  562  ft.,  or  about  twice  the  length  of  the 
Elizabeth  Tunnel,  the  longest  one  on  the  Los  Angeles 
Aqueduct.  It  is  on  the  main  trunk,  downstream  of  the 
Foggia  branch;  therefore  it  has  a  reduced  capacity  of 
only  176.6  sec. -ft.,  or  108.7  m.g.d.  It  is  on  a  grade  of 
0.040  per  cent  and  its  cross-section  is  a  flat-bottom  in- 
verted U  about  52  sq.ft.  in  area,  6  ft.  9  in.  by  8  ft.  6  in. 
It  is  practically  all  in  a  uniform  formation  of  fractured 
cretaceous  limestone  of  medium  hardness.  Excavation 
was  done  with  pneumatic  hammers;  there  was  no  seep- 
age; timbering  was  unnecessary.  In  general,  there 
were  no  special  difliculties  with  the  exception  of  a  cave, 
90  ft.  long,  which  necessitated  a  detour  of  330  ft.  Ex- 
cavation proceeded  from  the  two  portals  and  from  five 
intermediate   shafts,    one   of  which   was   630   ft.   deep. 

TABLE    II.     NOTABLE    SIPHONS     ON    TIIE    APULIAN    AQrEnUCT 
.SYSTEM 

IjcriKih,  Hniw!,  Diameter,     Lowi  of  Cnpnpitv. 

Name                                           Ft.  Ft.  Ft.  Head,  Fl.  Soc.-P't' 

Venom  (steel) 2,294  138  5.25  5.9  159 

I.orone  (Aieeh 3,570  184  4.9  4.9  159 

Palazr.'!  S.  Gervnaio  (reinforced 

e-mrrelel I4.J08  79  5  4  5  9  162 

Ofanio  (iieel) 19.243  528  23  100  9  45  5 

The  tunnel  is  lined  with  concrete  throughout. 

Cut-and-Cover  Scrfiavn — Below  the  Murge  Tunnel, 
the  main  trunk  is  largely  in  a  cut-and-cover  canal,  a 
horse.ihoe  or  inverted  U  in  cross  section.  There  are  76 
miles  of  this  type  of  channel  in  the  main  trunk.  The 
masonry  conduit  is  either  entirely  sunk  in  a  trench  or 
it  \^  built  along  a  hillside  bench.  The  abutment  walls 
of  the  horseshoe  sections  vary  in  thickness  from  1  to 
4  ft.  To  maintain  a  low  water  temperature,  the  top  of 
the  conduit  is  ballasted  with  a  layer  of  selected  mate- 
rial, not  less  than  6}  ft.  in  thickness. 

Aqufiflurt  Pridfie» — Ravines  and  stream  beds  are 
crossed    preferably    by    means    of    aqueduct    bridges 


( "ponti  canali")  which  carry  the  aqueduct  stream  on  a 
slope  of  0.050  per  cent.  There  are  93  bridges  totaling 
4.25  miles  in  length,  in  the  main  trunk.  Where  good 
stone  was  available,  the  bridges  were  built  as  masonry 
arches  supported  on  massive  ashlar-faced  piers  founded 
on  solid  rock.  The  most  remarkable  of  these  are  the 
bridges  crossing  the  Bradano  and  the  Atella  Creeks. 
The  Bradano  bridge  comprises  14  arches  of  39.4  ft.  clear 
span  each,  and  has  a  maximum  height  of  105  ft.  and 
a  total  length  of  690  ft.  The  Atella  bridge  consists  of 
32  arches  of  32.8  ft.  clear  span  each  and  one  arch  of 
65.6  ft.  clear  span.  Its  maximum  height  is  75.5  ft.; 
its  total  length  is  1,368  feet. 

To  prevent  rise  in  the  temperature  of  the  water,  the 
conduit  is  made  structurally  independent  of  the  bridges : 
it  is  set  between  the  bridge  parapets  and  is  insulated  by 
means  of  air  spaces,  walls  of  hollow  bricks  laid  on  their 
sides,  and  layei"s  of  asphalt.  (Fig.  4.)  The  conduits 
are  covered  with  slabs  surcharged  with  a  heavj^  ballast 
of  earth  and  gravel.  The  bridges  are  made  wide  enough 
to  accommodate  maintenance  traffic.  A  wind  pressure 
of  some  50  lb.  per  square  foot  is  taken  care  of  in  the 
design. 

Siphons  were  employed  only  where  bridges  would 
have  cost  much  more.  (See  Table  II  for  details  of  the 
most  notable  siphons.)  It  was  desired  to  have  a  mini- 
mum number  of  siphons  and  not  more  than  98.4  ft. 
(30  meters)  hydrostatic  pressure  in  them.  The  siphons 
all  consist  of  a  double  conduit,  twin  pipes  of  reinforced 
concrete  or  riveted  steel.  Of  the  available  operating 
head,  0.66  ft.  was  usually  allowed  for  various  minor 
losses  and  the  remainder  for  friction  losses.  The  in- 
terior is  coated  with  a  rich  cement  mortar.  The  diam- 
eters were  designed  on  the  basis  of  the  formula: 


Diameter  =  D  =yj?-k91 ,  in  which 

L  =  length  in  meters;  Q  =  discharge  in  cub.  meters 
per  sec.;  Y  =  friction  head  in  meters;  F  =  a  coeffi- 
cient varying  with  the  diameter. 

A  siphon  over  70  miles  long  has  been  designed  for 
the  Lecce  branch  of  the  aqueduct.  The  Ofanto  Siphon 
has  not  yet  been  constructed.  To  dimini.sh  the  hydro- 
static head,  this  siphon  will  be  carried  on  a  reinforced- 
concrete  bridge  on  seven  arches  of  82  ft.  clear  span 
each. 

The  siphon  crossing  the  plain  of  Talazzo  San  Gcr- 
vasio  is  unique  in  its  design.  (Fig.  5.)  It  is  of  a 
uniform  thickness  of  4  in.  throughout  its  length  and 
has  corrugated  sides.  The  corrugations  consist  of 
crescent-shaped  ribs  .spaced  16  in.  apart  and  projecting 
out  about  6  in.  at  their  middle  points.  These  ribs  taper 
in  thickness  from  5  in.  at  the  surface  of  the  siphon  pipe 
to  about  4  in.  at  a  distance  of  6  in.  from  it.  A  portion 
of  the  reinforcing  hoops  is  imbedded  in  the  ribs  clo.se 
to  their  outward  surface.  These  ribs  have  been  de- 
signed to  take  care  of  important  secondary  stresses 
which,  when  occurring  in  pipes  of  large  diameter,  will 
displace  the  tension  curve  to  a  considerable  distance 
from  the  center  of  the  pipe  shell.  The  design  is  due 
to  Prof.  C.  Guidi  of  the  Torino  Polytechnic  College. 

The  siphon  pipes  have  no  contraction  joints.  They 
were  poured  in  winter;  when  set  they  would  be  filled 
v.'ith  aqueduct  water  and  the  water  held  in  them  until 
the  concrete  became  as  cool  as  the  water.  Then  the 
siphon  would  be  drained  and  any  cracks  which  might 
be  found  would  be  carefully  filled  with  cement  mortar, 
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the  soft  mortar  patch  being  held  in  position  by  means 
of  wire  netting  until  it  set  and  became  hard. 

Pressure  Conduits  of  Reinforced  Concrete  and 
"Eternit" — The  main  branches  conveying  water  to  Bari, 
Lecce  and  other  districts  consist  very  largely  of  rein- 
forced-concrete  pipes  ranging  in  diameter  from  6  to 
32  in.  and  able  to  withstand  hydrostatic  pressures  of 
98  ft.  In  cases  of  higher  pressures  or  smaller  diam- 
eters metallic  pipes  were  used.  Some  of  these  pipe  lines 
have  a  capacity  of  42  sec.-ft. 

Most  of  the  reinforced-concrete  pipes  were  made  by  a 
centrifugal  method  which  has  been  quite  popular  in 
Australia  and  South  Africa  as  well  as  in  Italy.  The 
concrete  is  fed  into  a  rotating  single-wall  steel  cylinder, 
of  proper  diameter,  which  contains  the  reinforcement 
of  the  pipe  to  be  turned  out.  The  centrifugal  force 
generated  by  the  rotation  of  the  cylinder  automatically 


FIG.  6.    TYPE  OF  CANAL  WASTEWAY 
These  are  placed  every  6  or  7  miles  and  are  generally  pipes 
some  30  to  44   in.  in  diameter. 

distributes  the  concrete  and  produces  a  pipe  shell  of 
uniform  thickness.  An  interior  coating  of  asphalt,  J  in. 
thick,  is  applied  by  the  same  method.  This  coating 
makes  the  pipes  impervious  to  heads  as  high  as  200  ft. 
The  reinforcement  usually  consists  of  helical  wires 
crossing  each  other  and  forming  a  cylindrical  shell  of 
rhomboidal  mesh.  The  pipes  are  manufactured  in  stand- 
ard! lengths  of  9.8  ft.  (3  meters).  They  are  left  in 
the  cylinders,  in  which  they  were  revolved,  for  24  hours, 
after  which  they  are  kept  wet  for  48  hours  and  then 
are  buried  in  gravel  for  15  to  20  days.  After  they  have 
been  dug  out  from  the  gravel,  they  are  kept  in  a  shaded 
place  for  one  or  two  months.  "They  ring  like  bells"  at 
the  end  of  this  period. 

In  difficult,  isolated  regions,  pipes  of  "Eternit"  have 
been  used.  "Eternit" — a  concrete  made  of  asbestos 
fiber  and  portland  cement — is  remarkable  for  its  light- 
ness, hardness,  strength,  and  imperviousness.  It  may 
have  a  compressive  strength  af  12,000  to  14,000  lb. 
per  square  inch  and  a  tensile  strength  of  1,400-2,000  lb. 
per  square  inch.  Pipes  of  Eternit  are  impervious  to 
heads  of  400  ft.  The  Apulian  Aqueduct  has  an  Eternit 
pipe  line  near  Locorotondo,  which  is  6  in.  in  diameter, 
4,920  ft.  long  and  bears  a  hydrostatic  head  of  130  ft. 
There  is  also  one  of  the  Brindisi  line,  12  in.  in  diam- 
eter, 4,265  ft.  long,  with  a  hydrostatic  head  of  130  ft. 
Eternit  pipes  have  given  complete  satisfaction  on  these 
lines.  Promising  experiments  of  great  importance  were 
made  on  the  use  of  Eternit  pipes  of  small  diameter  for 
distribution  lines.     These  pipes  can  be  sawed,  turned, 


perforated  and  riveted  and  it  is  very  likely  that  they 
may  be  adapted  for  use  on  service  lines. 

Several  types  of  joints  for  concrete  pipes  were  tried 
and  used.  The  collar  joint  has  been  found  to  be  the 
simplest  and  most  efficient  one,  and  has  therefore  been 
most  extensively  employed.  The  exterior  surface  of  the 
pipe  ends  is  roughened  and  washed,  and  the  ends  are 
simply  cemented  together.  A  strip  of  wire  mesh  about 
8  in.  wide  is  tied  around  the  joint,  and  a  collar  of  1:1 
cement  mortar,  one-half  the  thickness  of  the  joined  pipe 
shells,  is  built  around  it.  The  lower  portion  of  the  col- 
lar is  incorporated  in  the  cradle  on  which  the  pipe  rests. 

Advantage  has  been  taken  of  the  topography  to  pro- 
vide also  canal  wasteways  for  every  six  or  seven  miles 
of  line.  (Fig.  6.)  A  wasteway  of  this  sort  usually 
consists  of  a  pipe,  30  to  44  in.  in  diameter,  which 
heads  in  a  depression  sunk  below  the  grade  of  the 
channel  bed  and  leads  out  into  a  ravine  or  natural 
channel  of  some  sort.  This  pipe  is  controlled  by  a  sluice 
gate  at  its  lower  end.  With  an  operating  head  of  some 
10  ft.  it  is  capable  of  carrying  off  the  flow  of  the 
conduit.  Manholes  are  located  about  1,500  ft.  apart 
along  the  aqueduct  line.  The  distribution  net  has  been 
designed  on  the  basis  of  a  peak  factor  equal  to  two  and 
one-half  times  the  normal  demand. 

Rates,  Cost,  Administration — The  water  rates  vary 
from  15  to  35  centesimi  per  cubic  meter,  which  at  par 
rates  of  exchange  would  mean  about  11  to  26c.  per 
1,000  gal.,  or  8  to  19c.  per  100  cu.ft.  The  rates  for 
irrigation  and  industrial  uses  i-ange  from  about  6  to  9c. 
per  1,000  gal.,  or  4J  to  7c.  per  100  cubic  foot. 

At  the  time  of  its  inception  the  estimated  cost  of  the 
project  was  136,000,000  lire,  which  is  about  $27,000,000 
at  par  exchange.  The  construction  firm  to  which  the  con- 
cession was  awarded  received  100,000,000  lire  from  the 
Italian  government,  and  25,000,000  lire  from  a  con- 
sortium of  the  provinces  of  Bari,  Foggia  and  Lecce. 
The  concessionaire  had  the  right  to  exploit  the  system 
for  90  years  from  the  time  of  the  completion  of  the 
principal  aqueduct  lines,  but  the  Italian  government  re- 
served the  option  of  taking  over  the  system  within  the 
first  thirty  years  of  its  operation,  provided  the  conces- 
sionaire is  duly  compensated.  The  government  availed 
itself  of  this  option  and  on  April  15,  1919,  the  entire 
completed  portion  of  the  system  was  taken  over  by  an 
autonomous  board  which  includes  representatives  of  the 
interested  provinces  and  is  financed  by  the  Italian  gov- 
ernment. This  board  will  operate  the  system  and  will 
complete  its  construction.  The  board  is  also  laying 
plans  for  an  extensive  sewerage  system  for  the  towms 
of  Apulia,  and  agricultural  irrigation  works. 

Engineers — The  eminent  Italian  engineers  Zampari, 
M.  Maglietta,  G.  B.  Bruno  and  I.  Maganzini  are  re- 
sponsible for  the  general  planning  and  construction  of 
this  system  which  was  first  conqeived  of  by  Adjutant 
Rosalba.  The  construction  of  the  great  tunnels  was 
under  the  successive  supervision  of  Brandau,  the  builder 
of  the  SimploK  tunnel,  Gianafranceschi,  and  Bazzochi. 
Muzzani  was  in  charge  of  the  Great  Tunnel  of  the 
Appennines,  while  Meocolombo  was  in  charge  of  the 
Murge  tunnel.  Maselli  acted  as  chief  hydraulic  engi- 
neer. Professors  C.  Guidi  of  Torino  and  G.  Fantoli  of 
Milan  acted  as  consulting  engineers,  particularly  on  the 
design  of  the  pressure  lines  of  large  diameter.  Lack 
of  space  will  not  allow  the  mentioning  of  a  number 
of  other  eminent  Italian  engineers  and  administrators 
who  contributed  to  this  achievement  of  Italian  genius. 
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Drainage  Project  on  the  Columbia 
Adjoining  Portland,  Ore. 

Levees  and  Pumping  Plant  with  Three  Types  of 

Motor-Driven  Pumps — New  Sluice  Gate 

— Design — Assessment  System 

By  W.  p.  Hardesty 

Civil  Engineer,  Portland,  Ore. 

A  ZONE  ASSESSMENT  plan,  balanced  sluice  gates 
or  flood  gates  and  motor-driven  chain-pumps  for 
low  lifts  are  features  of  interest  in  the  drainage  and 
reclamation  of  8,478  acres  of  low  land  along  the  Colum- 
bia River  in  Oregon  by  Multnomah  County  Drainage 
District  No.  1.  This  district  is  adjacent  to  the  city 
limits  of  Portland,  Ore.,  and  extends  east  for  about 
eleven  miles  from  the  interstate  highway  connecting 
that  city  with  Vancouver,  Wash.  It  is  bounded  by  the 
higher  ground  south  of  the 
river  and  has  a  maximum 
width  of  about  11  miles.  The 
appraised  valuation  of  the 
land  is  nearly  $3,000,000. 

Levees — An  11-mile  levee 
along  the  river  front  is  set 
back  50  to  100  ft.  from  the 
bank  in  order  to  be  protected 
from  erosion  by  the  fringe  of 
willows  and  cottonwood  trees. 
The  east  end  of  the  district 
is  closed  by  a  short  levee.  The 
west  end  is  closed  partly  by 
the  embankment  of  the  inter- 
.state  highway  and  partly  by  a 
dike  built  by  the  city  in  con- 
nection with  the  outlet  of 
a  sewer  district.  The  main 
levee  has  a  top  width  of 
10  ft.  with  side  slopes  of  1 
on  2  for  ordinary  soil,  but 
1  on  3  is  used  with  sandy 
material  and  when  the  height 
exceeds  8  ft.  Where  the  bor- 
rowpit  is  on  the  inside  of  the 
levee  a  banquette  of  1  on  5 
was  formed.  Most  of  the  work  was  done  with  teams 
and  scrapers  but  dragline  excavators  were  used  for 
about  1 !  miles  at  the  lower  end.  Before  placing  the 
fill  the  site  was  cleared,  grubbed  and  plowed  in  the  usual 
way.  The  top  elevation  of  the  levee  corresponds  with  a 
gage  height  of  30  ft.  in  the  river  at  Portland.  The  slope 
of  the  water  surface  at  different  stages  was  determined 
by  a  sprip'<  of  levels  and  the  grade  of  the  levee  was  thus 
fixed  to  allow  a  clearance  or  freeboard  of  2  ft.  for  a  stage 
of  28  ft.  on  the  Portland  gage,  with  allowance  for  in- 
creased height  due  to  the  restriction  of  the  channel  by 
the  levee.  This  28-ft.  elevation  is  practically  the  high- 
eat  flood  stage  except  that  in  1894  the  record  was  5  ft. 
higher. 

Drainai;e  and  Pvmpinfi — For  the  removal  of  interioi 
water  due  to  seepage  and  rainfall  and  for  the  drainage 
of  some  shallow  lakes  and  sloughs  there  is  a  system 
of  main  and  lateral  ditches  connecting  with  natural 
channels.  This  drainage  system  leads  to  a  concrete  dam 
and  pumping  station  at  the  lower  end  of  the  district. 
For  natural  or  gravity  discharge  through  the  dam  there 
arc  five  sluices  of  25  sq.ft.  area.     Pumping  depends 


mainly  on  the  stage  of  the  river,  but  at  low  stages  it 
is  influenced  by  the  tide,  although  the  district  is  100 
miles  from  the  ocean.  In  operating  the  pumps  thn  water 
level  in  the  channels  is  to  be  kept  well  below  that  re- 
quired for  drainage  of  the  land.  Such  seepage  as  occurs 
is  through  the  natural  ground  beneath  the  levee. 

Near  the  east  end  of  the  district  is  a  fine  lake,  called 
Blue  Lake.  Since  Blue  Lake  is  too  deep  for  drainage, 
two  dams  have  been  built  to  maintain  it  at  a  certain 
level.  Each  is  an  earth  dam  backed  by  a  wide  sand 
slope,  as  the  rotten  volcanic  sandstone  formation  is 
unsuitable  to   carry   any  concrete   structure. 

When  all  the  land  is  under  cultivation  the  district 
authorities  will  be  required  to  keep  the  water  down  to 
a  level  corresponding  to  a  gage  height  of  about  3  ft. 
in  the  river.  In  practice  the  water  is  usually  drawn 
down  as  low  as  2  ft.  during  certain   pumping  hours. 

With  electric  operation  there  is  economy  in  running 


<'OLUSlBIA  .HI>Oi'GlI  IMPROVEMKNT  FOR  .SKWAGK  .\Nn  LAND  DltA  l.\  \(  ;!■: 
The  area  inclosefl  by  hatching  is  (he  portion  of  Portland,  Ore.,  for  whieh  the  enlarged 
slough  afford.s  .sewage  disposal  by  dilution.  Multnomah  County  Drainage  Oistrict  No. 
1,  tile  westerly  end  of  whieli  is  shown  on  the  map,  has  its  surface  drainage  pumped 
Into  an  enlarged  connection  between  the  Columbi.a    River   and    the    Columbia    Slouch, 


shown  on  the   map  as  "Peninsula  Drainage  Ca 


the  pumps  at  full  capacity  in  order  to  shorten  the 
pumping  period  and  to  limit  it  to  night  service.  The 
latter  is  important  because  the  night  rate  for  electric 
current  is  only  5J  mills  per  kw.-hour,  while  the  day 
rate  is  12J  mills.  These  low  rates  are  granted  because 
of  the  use  of  synchronous  motors  and  because  of  run- 
ning during  off-peak  periods.  In  this  way  it  is  eco- 
nomical to  lower  the  intake  side  far  below  the  required 
level  during  the  night  and  allow  the  channels  to  fill 
during  the  day. 

Three  pumps  are  provided.  For  the  lower  lifts  there 
is  a  screw  pump  with  capacity  of  50,000  gal.  per  minute, 
having  a  7-ft.  lift  and  driven  at  230  r.p.m.  by  a  150-hp. 
motor.  This  pump  has  a  48-in.  discharge  end  and  can 
be  worked  efficiently  up  to  12-ft.  lift.  For  the  higher 
lifts  there  are  two  centrifugal  pump.s,  each  with  a 
capacity  of  3.5,000  gal.  per  minute  under  a  lift  of  22 
ft.  and  working  at  3.50  r.p.m.,  each  driven  by  a  2.50-hp. 
motor.  The.se  pumps  have  3G-in.  di.«rharge  ends  and 
are  worked  up  to  a  26-ft.  head  when  required  by 
changing  belts  and  by  using  a  ■smaller  pump-.shaft 
pulley.     The  screw  pump  is  more  economical  for  the 
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ordinary  stages  of  the  river,  but  as  a  rule  all  the  pumps 
are  used  on  account  of  the  economy  in  pumping  only 
at  night.  During  a  few  weeks  of  the  average  year 
pumping  against  a  head  of  15  to  25  ft.  is  required. 
Two  of  the  pumps  are  shown  in  the  photograph. 

Chain  Pumps  for  Low  Lift — An  interesting  practical 
problem  developed  with  reference  to  pumping  during 
the  low-water  season,  since  for  about  half  the  year 
only  three  low  areas  (lake  beds)  require  the  aid  of 
pumping  and  these  form  but  a  small  part  of  the  total 
area.  A  chain-lift  type  of  pump  or  water-elevator  has 
been  designed  for  use  with  the  low  lift  required,  4  to 
6   ft.     Each   of  these   elevators   will   be   automatically 


of  the  valve  and  are  pin-connected  at  both  ends,  the 
upper  end  being  attached  to  a  grooved  wheel.  Less 
than  one  inch  difference  in  head  serves  to  open  the 
valve,  and  as  it  moves  far  out  when  opened  and  is 
entirely  clear  of  the  sluiceway  there  is  no  chance  for 
small  sticks  that  pass  the  trash  screens  to  collect  and 
prevent  tight  closing.  This  arrangement  also  permits 
a  full  flow  from  the  sluiceway  with  an  insignificant 
loss  of  head. 

The  trolley  wheels  have  a  travel  of  about  2  ft.  and 
both  the  wheels  and  rails  are  kept  well  greased.  Two 
chains  attached  to  the 
top    of    each    hanger 


SCREW  AND  CENTRIFUGAL  DRAINAGE  PUMPS 


BALANCED  SLUICE  GATE 
IN  DAM 


conti'olled  by  means  of  float-switches  so  as  to  require 
only  occasional  visits  from  the  attendant,  and  the 
power  required  for  each  will  not  exceed  15  hp. 

These  water  elevators  will  discharge  into  the  main 
drainage  ditch,  in  which  the  connections  with  other 
drains  will  be  temporarily  closed.  As  this  channel 
will  carry  water  up  to  a  height  of  approximately  10  ft. 
on  the  river  gage  before  overflowing  its  banks,  the 
water  will  be  carried  to  the  pumping  station  and  there 
afforded  an  abundant  outfall  head  for  gravity  discharge 
into  the  city  outlet  drainage  channel.  By  this  arrange- 
ment the  pumping  station  may  be  shut  down  for  a 
longer  period  during  the  year.  An  advantage  of  the 
chain-lift  type  of  pump  over  the  ordinary  type  for  such 
low  heads  is  in  obviating  the  loss  in  velocity  head  and  in 
entry  through  the  foot-valve,  which  in  such  circum- 
stances amount  to  a  large  proportion  of  the  total  load. 

Balanc-^d  Flood  Gates — For  the  sluiceways  at  the 
pumping  station  flap  valves  of  a  new  type  are  used 
to  permit  outflow  from  the  drained  area  but  to  shut  off 
inflow.  The  construction  is  shown  in  the  drawing.  Both 
sluiceways  and  valves  are  rectangular.  The  latter  are 
of  wood  with  steel  frames  and  close  against  wood  seats 
cet  in  the  concrete  of  the  sluiceways.  The  seats  are 
inclined  so  that  the  weight  of  the  vaive  aids  in  making 
a  tight  closure,  especially  when,  the  water  fills  only 
part  of  the  sluiceway.  Each  valve  is  suspended  from 
a  trolley  rail  at  each  side  by  a  hanger  or  arm  8  ft. 
long.     The  arms  are  attached  slightly  above  the  middle 


have  their  lower  ends  attached  to  the  top  and  bottom  of 
the  valve  frame,  as  shown.  The  latter  serves  to  hold  the 
valve  at  the  angle  provided  by  the  seat,  and  the  bottom  of 
the  valve  is  counterweighted  to  insure  prompt  return 
to  this  position.  The  top  chain  is  slack  with  the  valve 
in  closed  position  and  its  only  purpose  is  to  prevent 
somersaulting  of  the  valve  with  a  strong  current  when 
the  sluiceway  is  open.  The  trolley-rails  are  adjustable 
as  to  slope  or  grade  by  means  of  turnbuckles  in  the 
diagonal  suspension  rods  supporting  their  outer  ends, 
thus  securing  the  position  for  quickest  response  to 
pressure  on  either  side  of  the  valve. 

Cost  and  Assess^nent — The  total  cost  of  construction 
work  will  be  about  $550,000.  This  represents  about 
$65  per  acre  for  the  total  area,  $76  per  acre  for  land 
in  "Zone  1"  (100  per  cent  benefited)  in  the  main 
district  and  $114  in  a  sub-district.  That  part  of  the 
district  nearest  the  city  has  a  potential  future  value  for 
industrial  sites,  but  only  reclamation  for  larming  pur- 
poses is  at  present  proposed.  Under  the  Oregon  drain- 
age district  law  the  costs  of  reclamation  are  met  by 
bond  issues  which  become  a  direct  lien  on  the  land  within 
the  district.  Interest  and  principal  ai-e  met  by  taxes 
levied  and  collected  by  county  officials  in  the  same  man- 
ner as  ordinary  taxes. 

A  zone  system  was  devised  in  working  out  a  basis 
for  equitable  assessment  of  the  land  to  be  benefited- 
Accurate  contour  maps  were  available  and  river  records 
showed  that  flood  heights  up  to  or  near  20  ft.  gage  could 
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be  expected  in  most  years.  Floods  up  to  24  ft.  have 
occurred  but  those  above  28  ft.  were  very  exceptional 
and  no  attempt  at  protection  above  28  ft.  has  been 
made,  so  that  such  high  land  receives  no  benefit.  There 
are  small  areas  occupied  by  the  slough  and  drainage 
channels  and  also  one  very  deep  lake  (as  mentioned 
above)  where  the  bed  is  too  low  for  reclamation. 

From  the  foregoing  considerations,  the  following 
ratios  were  adopted  to  fix  assessment  rates  in  respective 
zones:  (1)  Areas  below  20  ft.  gage  height  (except 
deep  slough  and  lake  beds),  100  per  cent;  (2)  areas 
between  20  and  24  ft.,  80  per  cent;  (3)  areas  between 
24  and  28  ft.,  20  per  cent.  No  assessment  is  made 
against  areas  in  deep  slough  and  lake  beds  or  those 
above  the  28-ft.  contour.  Each  holding  of  land  was  first 
classified  and  the  respective  areas  were  scaled  on  the 
map,  with  the  area  of  each  zone  multiplied  by  its  per- 
centage rate.  Then  the  sums  of  products  for  each 
ownership  and  for  the  entire  district  were  worked  out. 
The  ratio  for  each  owTiership,  above  or  below  the  aver- 
age taken  as  100  per  cent  was  then  obtained.  By  this 
method  a  uniform  rate  per  acre  for  each  ownership  was 
fixed,  and  this  assessment  remains  in  any  subsequent 
transfers,  regardless  of  the  zones.  The  annual  tax  is 
made  to  cover  the  interest  on  the  bonds,  maintenance 
and  pumping,  and  also  to  retire  serial  bonds  as  they 
become  due. 

This  drainage  and  reclamation  project  was  planned 
and  carried  out  under  the  supervision  of  William  G. 
Brown,  consulting  engineer,  Portland,  Ore. 


Converting  Columbia  Slough  Into 
Sewage  Outlet 

Affords  Disposal  by  Dilution  for  Part  of  Portland 

— Slough  Enlarged  and  Dyked — Design — 

Construction — Channel  Flow 

By  W.  P.  Hardesty 

Civil  KnBintir,  Portland.  On-. 

THE  greater  part  of  Portland,  Ore.,  lies  between  the 
Willamette  and  Columbia  Rivers,  and  for  most  of 
the  city  the  Willamette  is  the  natural  outlet  for  sewers. 
In  the  northern  portion  of  the  city,  however,  including 
mo.st  of  the  di.strict  locally  known  as  the  "Peninsula," 
is  an  area  as  near  to  the  Columbia  as  to  the  Willamette, 
but  still  separated  from  the  former  by  such  a  wide 
expanse  of  bottom  lands  as  to  make  it  very  expensive  to 
reach  by  sewer.  A  short  distance  out  from  the  foot-line, 
and  coursing  through  these  bottom  lands,  is  the  Colum- 
bia Slough,  a  channel  heading  in  the  Columbia  River 
and  extending  on  pa.st  the  city  a  di-stance  of  17  miles 
to  its  di.Hcharge  into  the  Willamette,  shortly  above  the 
latter'.s  junction  with  the  Columbia.  For  a  number  of 
year.s  the  possible  utilization  of  this  slough  for  the 
discharge  of  sewage  from  the  area  descriV)ed  has  been 
considered.  In  1913,  very  elaborate  topographic  and 
hydrographic  surveys  were  made,  covering  many  square 
miles.  The  works  to  be  described  follow  a  plan  adopted 
by  the  city  in  1919. 

Design — The  design  consists  e.s.'!entially  of  an  inlet 
channel  from  the  Columbia  River  to  the  Columbia 
Slough  and  the  improvement  of  the  latter  by  wideni;ig 
and  deepening  .so  that  sufficient  water  may  be  carried 
at  all  stages  to  dilute  the  sewage  enough  to  obviate 
any  nuisance.  Trunk  sewers  discharge  dinrtly  into  the 
channel  and  slough  from  moderate-sized  districts,  tak- 


ing the  shortest  routes,  and  already  five  of  these  have 
been   built. 

Though  Columbia  Slough  has  a  connection  with 
Columbia  River  at  medium  stages,  the  supply  is  so 
moderate  and  the  slough  so  deficient  in  its  upper  reaches 
that  the  idea  of  using  this  portion  was  abandoned. 
Instead  of  this  an  independent  inlet  is  provided,  tapping 
the  river  directly  opposite  the  city  and  running  about 
13  miles  across  the  bottoms  to  a  junction  with  the 
slough,  from  which  point  on  the  slough  is  partly  im- 
proved by  deepening  and  widening.  The  sewage  flows 
through  the  slough  about  eight  miles  before  it  reaches 
the  Willamette. 

Preliminary  studies  indicated  an  area  of  about  6,000 
acres  and  present  population  of  about  30,000  to  be 
provided  for,  and  an  estimated  minimum  waterflow 
through  the  channel  of  about  450  sec. -ft.  This  would 
give  an  abundant  dilution  at  present  and  6  sec.-ft.  per 
1,000  people  when  the  district  population  should  become 
75,000.  It  is  anticipated  that  a  population  of  200,000 
in  the  sewer  district  will  eventually  be  provided  for 
by  enlarging  Columbia  Slough  clear  through  to  the 
Willamette,  but  for  more  than  this  population  the 
entire  channel  will  have  to  be  enlarged. 

As  a  portion  of  the  area  served  by  the  drainage 
channel  lies  outside  the  city  limits,  a  special  legi.sla- 
tion  was  required  to  permit  assessment  of  this  land  to 
help  pay  the  costs. 

The  standard  cross-section  of  the  channel  has  a  bot- 
tom width  of  150  ft.;  side  slopes  of  excavation,  2  to 
1 ;  slopes  of  dykes  alongside,  3  to  1  on  the  inside  and 
2  to  1  on  the  outside,  with  10-ft.  bermes.  One  dyke 
has  a  top  width  of  10  ft.  and  the  other  of  16  ft.,  the 
latter  providing  for  a  future  roadway.  Where  the 
right-of-way  is  contracted  the  inside  dyke  slopes,  are 
made  2  to  1  and  the  bermes  are  omitted. 

The  elevation  of  the  bottom  of  the  channel  is  — 6  by 
U.  S.  G.  S.  datum,  or  6  ft.  below  mean  sea  level,  although 
the  discharge  of  the  Columbia  into  the  ocean  is  over  100 
miles  away.  This  provides  a  water  depth  of  7J  ft.  at 
low-water.  The  elevation  of  the  top  of  the  dyke  is  33 
ft.    (39  ft.  above  bottom). 

In  its  course  from  the  river  inward  to  connect  with 
Columbia  Slough  the  channel  follows  McBride's  Slough 
most  of  the  way,  to  lessen  excavation.  Columbia  Slough 
itself  (running  westerly  nearly  parallel  to  the  river) 
was  deepened  and  widened  down  to  the  Interstate  High- 
way, a  further  distance  of  i  mile.  At  different  places 
along  the  route  five  tributary  sloughs  are  crossed,  so 
that  the  dykes  in  some  places  are  as  much  as  43  ft. 
above  the  slough  beds.  In  its  alignment  the  channel 
has  three  curves  with  radii  of  874  to  3.3.50  ft.  To 
prevent  wash,  riprap  was  placed  on  the  outside  of  the 
sharper  curves  as  well  as  for  a  few  hundred  feet 
adjacent  to  the  river  entrance  and  also  on  the  high 
embankment  dykes  at  the  slough  crossings.  The  riprap 
waa  brought  in  on  barges  and  unloaded  by  means  of 
floating  derricks.  At  the  off-take  from  the  river  the 
channel  has  a  slight  upward  course,  but  this  was  not 
sufficient  to  prevent  entry  of  floating  drift,  so  a  boom 
was  built  consisting  of  four  dolphins  with  a  line  of 
sheer  boom  sticks  (logs)  on  each  .'"ide  which  are  lon.sely 
fa.stened  to  the  dolphins  with  chains,  so  that  they  ral.se 
and  lower  with  the  water  level.  This  boom  is  240  ft. 
long,  and  at  its  downstream  end  an  opening  remains 
sufficient  for  entry  of  barges  and  boats.  .lusf  inside 
the   entrance   a  pile-trestle  provides*  a  road  crossing. 
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This  has  a  50-ft.  movable  truss  span  that  can  be  picked 
up  bodily  by  a  derrick  on  a  barge  and  set  back  on  the 
trestle,  to  permit  passage  of  water-craft. 

At  the  junction  with  Columbia  Slough  the  slough 
itself  is  dammed  off  on  the  upper  side,  and  the  outlet 
from  it  into  the  channel  is  provided  by  means  of  sluice- 
ways through  the  pump-house  of  Multnomah  Drainage 
Dist.  No.  1.  (See  preceding  article  by  Mr.  Hardesty 
in  this  issue. — EDITOR.) 

It  may  here  be  stated  that  the  dykes  of  the  channel 
are  not  essential  to  its  purpose  of  dilution  and  dis- 
charge, but  were  adopted  by  agreement  between  the 
city  and  this  drainage  district  and  one  other  one,  really 
to  protect  lands  being  drained  from  overfloiv  resulting 
from  the  new  opening  from  the  river.  A  much  shal- 
lower section  of  channel  would  have  been  adopted  if 
the  lands  had  not  been  under  reclamation,  with  bottom 
grade  the  same  but  with  no  provision  of  high  dykes  to 


DREDGING  COLTTMBIA  SLOUGH.  TO  AFFORD  SEWAGE  DISPOSAL,  BT  DILUTION 
Dredge  at  left  loading  onto  barge.     Loade(f*barges  were  towed  back  and  unloaded  to 
form  dykes.     In  right  distance,  barge  being  unloaded  by  clamshell  bucket  operated  by 
derrick  on  barge. 


prevent  overflow  from  the  channel  during  high  water. 
The  dykes  after  completion  were  turned  over  to  the 
drainage  district  for  maintenance. 

The  contract  for  the  entire  channel  improvement  was 
awarded  during  the  winter  of  1919-20  to  the  Pacific 
Bridge  Co.  of  Portland,  and  the  work  was  completed  in 
the  spring  of  1922.  The  prices  were  quite  low  (for 
inflation  times),  and  the  item  of  18c.  per  cubic  yard  for 
excavating  and  depositing  material  wherever  needed 
made  it  very  difficult  for  the  contractor  to  break  even. 

Methods  of  Construction — The  entire  area  to  be  cov- 
ered b.v  dykes  was  first  cleared  and  grubbed,  after 
which  it  was  ploughed  to  give  a  good  bond  with  the 
embankment.  Dredging  appliances  were  used  as  far  as 
possible,  as  being  cheaper,  so  work  had  to  start  at  the 
river  end  and  progress  inward.  No  fewer  than  seveii 
different  types  of  excavators  were  used  at  different 
times.  The  first  cut,  and  also  a  second  where  ground 
was  higher  than  the  average,  were  taken  out  by  a  drag- 
line excavator  placed  on  either  bank  and  hoisted  over 
for  the  dyke. 

The  big  dredge  "Titan,"  with  a  4-yd.  dipper,  was  one 
of  the  most  efficient  of  the  appliances.  It  loaded  onto 
barges,  which  were  then  towed  back  to  where  needed 
and  unloaded  by  clamshell  buckets  operated  by  derricks 
mounted  on  barges.     Clamshell  dredges  were  also  used 


in  excavating  from  the  channel  and  placing  directly 
in  the  dykes.  These  dredges  had  booms  125  ft.  long. 
During  low  water  they  were  at  a  disadvantage  as,  rid- 
ing so  low,  the  upward  angle  of  the  boom  (by  short- 
ening) made  it  difficult  to  deliver  to  the  outside  of 
the  dykes.  They  were  much  better  adapted  to  high- 
water,  both  on  account  of  riding  higher  (and  so  allowing 
a  flatter  boom  angle)  and  because  they  could  then  float 
in  nearer  to  the  dyke  and  lessen  the  required  reach. 
For  this  reason  the  contractor  contrived  to  use  them 
as  much  as  possible  during  high-water.  These  long- 
boom  dredges  could  also  be  used  to  some  advantage  in 
excavating  ahead  and  swinging  around  to  discharge  to 
the  rear,  where  the  material  was  more  needed  in  the 
dykes. 

Much  trouble  was  experienced  in  depositing  the  drip- 
ping wet  material  from  the  dredges  onto  the  banks 
or  dykes  because  of  the  tendency  to  flatten  out  and 
spread  far  beyond  the  proper 
limits,  especially  if  deposited 
in  great  depth  at  any  one 
time.  The  plan  was  then 
adopted  of  building  in  layers, 
letting  each  layer  drain  and 
partly  dry  out  before  placing 
the  next  one,  and  this  neces- 
sitated moving  the  dredge 
back  and  forth  several  times 
before  completion.  In  some 
other  respects,  however,  the 
high  water  was  a  detriment, 
as  during  the  June  floods  of 
1921  (the  highest  since  the 
record  of  1894),  the  dykes 
were  still  uncompleted  and 
there  was  imminent  danger 
of  the  water  breaking 
through  and  flooding  the  re- 
claimed land,  so  that  con- 
stant watchfulness  was  re- 
quired. 
In  the  latter  part  of  the  work,  when  the  bottom  was 
down  near  to  grade,  a  suction  dredge  of  the  Port 
of  Portland  was  employed.  This  was  much  better 
adapted  to  finishing  off  to  true  grade  than  either  the 
clamshell  or  the  dipper  dredges,  as  scoopholes  are  bound 
to  result  with  them  and  it  is  very  difficult  to  spot  and 
hit  accurately  the  high  points  in  dropping  under  water. 
An  advantage  of  this  dredge,  also,  was  the  ability  to 
discharge  material  away  from  the  work,  and  in  this 
way  considerable  material  was  used  in  filling  in  adjacent 
slough  and  lake  beds.  The  greater  proportion  of  the 
excess  excavation  on  the  job  was  used,  however,  in 
widening  and  raising  the  dykes.  Some  of  it  was  barged 
out  of  the  channel  into  the  river  and  unloaded  onto  low 
land  near  the  shore.  Most  of  the  material  was  a  rather 
stiff  clay,  with  but  little  sand,  and  not  easily  eroded. 
Actual  Flow  in  the  Channel — Many  measurements 
of  the  velocity  and  volume  of  flow  in  the  channel  were 
made  in  the  two  years  before  its  completion.  The  fall 
is  only  about  i  in.  per  mile.  It  was  ascertained  that  a 
value  of  0.047  for  n  in  Kutter's  formula  was  correct 
while  the  work  was  still  in  the  rough,  but  as  work 
progressed  and  the  slopes  and  bottom  were  made 
smoother  this  value  reduced  to  0.040.  During  the  high 
water  of  1921,  with  a  depth  of  33  ft.  in  the  channel 
the  velocity  reached  about  4  ft.  per  second. 
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The  flow  during  low  water  will  become  of  increasing 
importance  as  the  sewerage  district  settles  up.  During 
low  stages  the  effect  of  flood  tide  in  the  Pacific  is  to 
back  up  and  check  the  flow  in  the  river  and  channel, 
while  the  outgoing  tide  accelerates  the  flow.  The  re- 
sults so  far  show  a  minimum  of  223  sec. -ft.  when 
uninfluenced   by   tides   and    97    sec.-ft.    with   the   tide 

CONSTRUCTION  COST  OF  COLUMBIA  DRAINAGE  CHANNEL 
Excavation    used    in    embankments,     1,230,583    cu.yd.    at 

$0.18         $221,505 

Excavation  wasted.  144,005  cu.yd.  at  $0.18 25,921 

Rock  excavation,  in  cu.yd.  at  $5.00 50 

Riprap   placed.    18.747  cu.yd.   at  $3.00 56.241 

Clearing  and  grubbing,   43   acres  at   $200.00 8,600 

Plowing  under  embankment,  49.8  acres  at  $10.00 498 

Extra    work    13.389 

$326,204 
Right-of-way    23,528 

Total    $349,732 

Engineering  costs  not  included. 

obstructing.  The  mean  velocity  seldom  falls  below  0.5 
ft.  per  sec.  except  with  tide  effect.  As  the  sewerage 
district  becomes  more  populated  the  remainder  of 
Columbia  Slough,  reaching  seven  or  eight  miles  further 
on  to  the  Willamette,  will  have  to  be  deepened  and 
widened.  This  will  tend  to  accelerate  the  flow  in  the 
channel  described  and  prevent  unsanitary  conditions 
along  the  slough.  Considerable  deposit  of  sand  from 
the  river  has  occurred  along  the  upper  part  of  the 
channel  during  high  water,  due  to  the  checking  of  the 
velocity  of  water  as  it  enters  the  channel. 

The  design  of  the  works  described  was  prepared 
under  the  supervision  of  0.  Laurgaard,  city  engineer. 
A.  J.  Wiley,  consulting  engineer,  Boise,  Idaho,  was  em- 
ployed by  the  city  to  pass  on  the  feasibility  of  the  plan 
proposed.  The  execution  of  the  work  was  in  immediate 
charge  of  R.  E.  Kremers,  chief  of  the  Bureau  of  Con- 
struction, assisted  by  J.  R.  Hanson. 


Percolation  Through  and  Hydraulic 
Pressure  Under  Earth  Dams 

Discussion  and  Co-operation  of  Engineers  Solicited 

to  Make  Investigation  Cover  Wide 

Range  of  Conditions 

By  a.  L.  Fellows 

Senior  Irrigation   Kngimer,   U.   .S.  Department 
of  Agriculture,   Denver,   Colo. 

THE  division  of  agricultural  engineering,  U.  S. 
Bureau  of  Public  Roads,  co-operating  with  the  U.  S. 
Reclamation  Service,  is  undertaking  a  detailed  investi- 
gation of  the  underlying  principle.^  involved  in  the  de- 
sign and  construction  of  earthen  dams  and  embankments 
designed  for  the  impounding  of  water  for  irrigation  and 
other  purposes,  with  a  view  to  securing  a  larger  meas- 
ure of  safety  and  efficiency  in  such  works.  Among  the 
subjects  to  be  investigated  are  the  rates  of  flow  and 
amounts  of  water  percolating  through  such  dams,  the 
location  of  planes  of  saturation  with  reference  to  water 
levels  in  the  reservoirs,  the  fluctuations  of  the  planes 
of  ."aturation,  the  effects  of  the  saturated  portion  upon 
the  stability  of  the  dam  and  the  need  for  drainage  of 
the  material  forming  the  outer  part  of  the  embankment. 
Also  included  in  the  studies  are  the  extent  and  effects 
of  the  hydrostatic  pressures  Vjeneath  dams,  the  con- 
struction, economic  advantages  and  eflTiciency  of  core 
Walls  of  different  types  upon  the  planes  of  saturation 
within  the  embankments. 


Much  of  the  available  data  bearing  upon  the  subject 
has  already  been  compiled  and  tentative  plans  for  in- 
vestigations, with  specifications  for  work  to  be  done, 
directions  to  observers  and  forms  for  records,  have 
been  prepared.  The  plans  for  making  the  further 
studies  proposed  at  this  time  contemplate  the  selection 
of  as  large  a  number  of  earth  dams  as  is  practicable. 
These  dams  are  to  be  of  various  types  of  construction, 
heights,  materials,  facings,  cores  and  other  details. 
Some  will  be  selected  which  have  cores  of  various  kinds 
such  as  concrete,  puddled  or  selected  clay,  gravel,  etc., 
and  others  without  cores  will  be  chosen;  similarly, 
dams  with  different  types  of  facings  will  be  studied. 

The  investigation  may  include  the  sinking  of  two 
types  of  wells  in  selected  cross-sections,  the  number 
and  locations  of  the  wells  depending  upon  local  condi- 
tions. Generally  speaking,  the  two  types  are  to  alternate 
in  each  section.  One  type  will  be  sunk  approximately 
three-fourths  of  the  depth  through  the  embankment, 
practically  the  entire  length  of  the  pipe  being  per- 
forated; these  wells  should  yield  data  regarding  planes 
of  saturation  as  related  to  the  rise  and  fall  of  water  in 
the  reservoir.  The  other  types  would  be  sunk  to  the 
natural  base  of  the  dam,  the  pipe  being  open  only  at 
the  lower  end,  and  would  be  for  the  purpose  of  obtaining 
information  bearing  directly  upon  the  hydrostatic  pres- 
sure or  uplifting  force.  Records  of  the  water  levels, 
both  above  and  below  the  dams  and  in  each  well,  are  to 
be  kept  and  regular  reports  made. 

Obviously  the  most  satisfactory  results  can  be  ob- 
tained only  through  the  widest  co-operation  in  the  engi- 
neering profession  generally.  Any  engineer  having 
charge  of  the  construction  or  operation  of  earth  dams, 
and  who  realizes  the  importance  of  the  subject,  will 
doubtless  be  willing  to  a.ssist  to  the  best  of  his  ability. 
With  a  view  of  gaining  such  aid  it  is  proposed  that  this 
plan  shall  be  widely  published  and  discussed  among 
those  who  may  be  interested,  with  the  object  of  obtain- 
ing co-operation  along  the  following  lines: 

1.  Furnishing  information  as  to  any  known  data 
bearing  upon  the  subject  under  consideration. 

2.  Suggesting  dams  where  such  investigations  as 
those  proposed  may  be  made  to  advantage,  or  should  be 
made  with  a  view  to  the  preservation  of  the  dam. 

3.  Recommending  such  investigations  to  the  owners 
of  dams  selected  or  suggested. 

4.  Requiring  .such  studies  to  be  made  whenever  the 
engineer  has  the  authority  and  thinks  it  advisable,  par- 
ticularly in  connection  with  the  construction  of  any 
new  dam. 

5.  Making  such  suggestions  and  raising  such  ques- 
tions bearing  upon  the  problems  involved  as  may  occur 
to  him. 

Supervision  of  the  investigations  has  been  delegated 
to  the  writer,  from  whom  any  further  information 
desired  regarding  the  matter  may  be  obtained. 


Water  Consumption  and  Mefers  at  Woonsocket 

The  per  capita  water  consumption  nt  Woonsocket, 
R.  I.,  for  the  year  1921,  according  to  the  latest  annual 
report  of  the  Water  Department,  was  50.7  gal.  per  con- 
sumer and  per  inhabitant,  it  being  assumed  that  the 
entire  population  of  49,327  on  the  pipe  lines  within  and 
outside  the  city  was  supplied.  Of  the  total  consumption, 
79.9  per  cent  was  metered.  The  percentage  of  services 
metered  was  98. 
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Speeding  Up  Traffic  at  Street  Intersections 

Slow  Ups  and  Hold  Ups  at  Intersecting  Streets  One  of  the  Chief  Causes  of  Automobile  Traffic  Congestion 
— Relief  Measures  Outlined — ^Traffic  Survey  a  Prerequisite 

By  Herbert  S.  Swan 

City  Planner.  New  York  City 
Copyright.  1923,  Herbert  S.   Swan 


I.  Why  Street  Intersections  Are  Congested 

THE  relative  congestion  at  different  street  intersec- 
tions is  exceedingly  difficult  to  appraise,  not  only  for 
the  reason  that  different  vehicles  obstruct  traffic  in 
varying  degrees  but  because  their  obstructiveness 
varies  within  a  wide  range  under  different  conditions. 
Were  the  size,  speed  and  flexibility  of  vehicles  the  only 
factors  entering  into  their  obstructiveness  to  traffic, 
then  each  type  of  vehicle,  whether  it  were  an  automo- 
bile, a  truck,  a  trolley  car  or  a  wagon,  could  be  given  a 

I,300r 
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FIG.  1— MAXIMUM  AUTOMOBILE  SPEEDS  ON  CURVES 

weight  in  proportion  to  its  obstructing  character.  This 
would  enable  one  to  compute  the  volume  of  traffic  in 
terms  of  obstructing  units,  thus  reducing  the  traffic 
conditions  at  different  street  intersections  to  the  same 
common  denominator. 

But  the  problem  is  far  too  complex  to  admit  of  any 
such  ready  solution,  for  the  .very  same  vehicle  moving 
in  a  different  direction  or  over  a  different  path  may 
either  increase  or  decrease  its  obstructive  character. 
Obviously,  a  vehicle  paralleling  the  main  line  of  travel 
obstructs  traffic  less  than  one  cutting  across  it  at  right 
angles;  a  vehicle  turning  to  the  right  retards  movement 
less  than  one  turning  to  the  left;  a  vehicle  making  a 
slight  turn  holds  back  traffic  less  than  one  turning 
through  a  large  angle;  a  vehicle  crossing  a  narrow 
street  occupies  the  space  within  the  intersection  a 
shorter  time  than  one  crossing  a  wide  street. 

Very  obviously  traffic  is  obstructed  and  delayed  more 
at  intersections  than  between  intersections:  (1)  the 
number  of  vehicles  in  intersections  exceeds  that  between 
intersections;  (2)  a  turning  vehicle  requires  more 
roadway  space  than  a  vehicle  moving  along  a  straight 
line;   (3)  a  turning  vehicle  must  proceed  more  slowly 


than  a  vehicle  going  directly  ahead;  (4)  numerous  con- 
flicting routes  are  open  to  traffic  at  intersections;  (5)  a 
vehicle  approaching  an  intersection  must,  to  avoid 
collision  with  crossing  vehicles,  travel  more  slowly  than 
when  between  intersections;  and  (6)  cross  traffic  and 
through  traffic  must  stop  alternately  to  let  the  other 
pass. 

1.  Number  of  Vehicles — The  number  of  vehicles  pass- 
ing through  an  intersection  is  the  sum  of  those  arriving 
from  all  directions.  This  is,  of  course,  generally  a  much 
larger  number  than  that  passing  over  any  of  the  streets 
entering  the  intersection.  In  the  case  of  two  inter- 
secting streets  having  an  equal  amount  of  traffic,  the 
volume  within  the  intersection  itself  is  double  that  at 
any  point  outside  the  intersection.  Where  three  streets 
of  like  traffic  intersect,  the  traffic  volume  at  the  inter- 
section is  approximately  thrice  that  on  any  of  the  in- 
dividual streets.  The  more  streets  that  intersect,  the 
greater,  as  a  rule,  is  the  traffic  density  at  the  inter- 
section, the  exact  volume  in  any  particular  case  varying 
in  direct  proportion  to  the  number  of  intersecting 
streets  where  all  the  intersecting  streets  have  an  equal 
amount  of  traffic. 

2.  Greater  Space  Required  by  Turning  Vehicles — A 
car  turning  a  corner  is  always  harder  to  keep  in  posi- 
tion than  one  moving  straight  ahead.  The  car  itself, 
moreover,  on  account  of  the  relative  position  of  its 
front  and  rear  wheels  occupies  more  than  its  normal 
roadway  width,  the  excess  over  normal  width  vaiying 
in  proportion  to  the  length  of  the  vehicle  and  the  sharp- 
ness of  the  turn.  The  width  of  the  ordinary  automobile 
is  5  ft.  9  in.  Assuming  that  the  body  of  the  machine 
is  12  ft.  long  and  that  it  turns  on  a  21-ft.  radius,  the 
width  of  path  required  by  it  in  turning  is  increased  to 
7i  ft.  Neighboring  machines  must  also  be  taken  into 
consideration;  at  intersections  their  path  cannot  be  as 
acurately  gauged  and  allowed  for  as  between  inter- 
sections. These  factors  all  demand  increased  clearance 
at  intersections,  a  clearance  increasing  in  amount  as  the 
curved  path  diminishes  in  radius. 

3.  Sloiver  Speed  of  Turning  Vehicles — A  turning 
vehicle  must  proceed  more  slowly  than  one  travelling 
straight  ahead.  The  maximum  safe  speed  around  cor- 
ners depends  entirely  upon  the  radius  of  the  turn. 

The  centrifugal  force  in  turning  cannot  be  allowed  to 
exceed  certain  well-defined  lirnits  or  passengers  will  suffer 
not  only  physical  discomfort  but  be  imperilled  by  the 
possible  skidding  or  overturning  of  the  machine.  The 
outside  safe  speed  with  respect  to  both  of  these  consid- 
erations is  that  in  which  the  car  is  deflected  at  right 
angles  from  a  straight  course  at  the  rate  of  6  ft.  per 
second  per  second.  This  gives  rise  to  a  centrifugal  force 
equal  to  18  per  cent  of  the  weight.  A  speed  not  excezed- 
ing  this  amount  protects  the  passenger  against  an  un- 
pleasant nervous  sensation.  It  also  provides  a  factor 
of  safety  of  about  three  against  skidding  on  dry  asphalt. 
The  safe  speed  of  the  machine  under  these  conditions 
varies  as  the  square  root  of  the  radius  of  the  curve  in 
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which  it  turns.  Fig.  1  shows  the  maximum  safe  speed 
around  curves  according  to  this  rule. 

(The  formula  for  ascertaining  the  safe  speed  of  a  car 
around  a  corner  is  V  =  1.67 /\R,  where  V  is  the  speed  in 
miles  per  hour  and  R  the  radius  of  the  curve  in  feet  to 
the  center  of  the  machine.) 

The  minimum  turning  radius  of  the  average  car  as 
measured  along  the  center  line  of  the  machine  is  21  ft. 
The  maximum  safe  speed  for  that  radius  is  7.7  miles 
per  hour.  Only  as  the  radius  exceeds  this  amount 
can  the  traffic  turning  at  intersections  safely  attain 
a  greater  speed.  Most  cars  turn  in  a  radius  of  from  17 
to  27  ft.  Most  curb  I'adii  are,  however,  only  6  ft. 
or  even  less.  They  rarely  exceed  12  ft.  The  conse- 
quence is,  of  course,  that  cars  in  turning  cornei's  can- 
not keep  close  to  the  curb. 

4.  Conflicting  Routes — Between  intersections  there 
are  but  two  ways  open  to  traffic,  it  must  move  either  one 
direction  or  the  other,  but  at  intersections  it  has  a 
choice  of  several  different  routes,  the  exact  number 
varying  with  the  number  of  roadways  entering  the  in- 
tersection. Thus  where  three  roadways  enter  an  inter- 
sections there  are  six  separate  and  distinct  routes  open 
to  vehicles.  Where  four  roadways  enter  an  intersection 
the  number  of  routes  is  increased  to  twelve;  where  five 
roadways  enter  to  twenty.  The  presence  of  so  many 
routes  which  frequently  conflict  with  one  another 
naturally  necessitates  not  only  greater  caution  but 
slower  movement  on  the  part  of  traffic. 

5.  Slower  Speed  of  Crossing  Vehicles — All  vehicles 
upon  approaching  an  intersection,  even  though  they  do 
not  turn,  must,  to  avoid  collision  with  vehicles  entering 
from  other  directions,  travel  more  slowly  than  when 
between  intersections.  It  is  also  often  necessary  for 
them  to  stop  to  give  conflicting  traffic  the  right  of  way. 
Vehicles  entering  an  intersection  of  right-angled  streets 
40  ft.  wide  can  run  only  14.7  miles  an  hour  if  they  are 
to  stop  in  time  to  avoid  collision  with  vehicles  ap- 
proaching the  intersection  behind  obstructing  buildings. 
If  the  two  intersecting  streets  are  50  ft.  wide,  the  speed 
may  be  increased  toi  17  miles  an  hour;  if  60  ft.,  to  17.5 
miles  an  hour;  and  if  80  ft.,  to  20  miles  an  hour. 

When  a  vehicle  turns  at  an  intersection,  even  if  it 
does  so  without  any  diminution  in  speed,  it  does  not 
travel  as  fast  in  the  direction  of  its  previous  course 
a.s  before  turning — and  its  curved  path  naturally 
hinders  machines  in  back  of  it.  When  a  machine  in 
negotiating  a  turn  slows  down,  the  hindrance  to  ti-atfic 
until  the  traffic  line  is  entirely  cleared  is,  of  course, 
.still  greater.  A  turning  machine  obstructs  not  only 
its  own  traffic  line  but  also  all  the  traffic  lines  it  must 
cross.  If  it  turns  to  the  right,  and  it  does  not  happen  to 
be  near  the  curb  when  it  turns,  it  obstructs  all  the  traf- 
'  fie  lines  between  its  own  line  and  the  curb;  if  it  turns 
to  the  left,  and  it  does  not  happen  to  be  near  the  center 
of  the  roadway  when  it  turns,  it  obstructs  all  the  trafllc 
lines  between  its  own  line  and  the  center  of  the  road- 
way as  well  as  the  traffic  lines  on  the  street  moving  in 
a  direction  opposite  to  its  own. 

6.  Alternate  Stopping  of  Crosn  and  Through  Traf- 
fic— Vehicles  are  able  to  filter  through  intersections 
with  very  little  traffic  with  only  occasional  stops  to  avoid 

nflicting  tr.'iffic,  but  as  traffic  increa.ses,  the  streets 
■  'itering  an  intersection  must  be  opened  and  clo.sed  to 
traffic  alternately  or  dangerous  jams  will  result.  Where 
the  traffic  on  two  intersecting  streets  of  the  same  width 
ia  about  equal,  each  street  will  be  closed  approximately 


one  half  of  the  time.  Where  the  traffic  on  two  inter- 
secting streets  is  equal  but  the  width  of  one  is  twice  as 
wide  as  that  of  the  other,  the  narrow  street  will  require 
nearly  twice  the  time  of  the  wide  one  to  pass  its  traffic. 
In  that  case  the  narrow  street  will  be  closed  one-third  of 
the  time  and  the  wide  street  two-thirds  of  the  time.  The 
longer  a  street  is  closed  to  traffic,  the  less  traflfic  will  it 
accommodate. 

Table  I  shows  the  per  cent  of  time  that  a  narrow 
street  crossing  a  wide  street  is  open  to  traffic  under  dif- 
ferent conditions.  Quite  obviously  the  acuteness  of  the 
traffic  problem  at  intersections  varies  with  the  relative 
width  and  traffic  volumes  of  the  intersecting  streets. 

The  quantities  given  in  the  table  show  the  per  cent  of 
time  required  to  pass  traffic  on  the  narrow  street  when 


FIG.     2— ROUNDED    CORNERS    RELIEVE    CONGESTION 

its  traffic  and  width  in  proportion  to  the  traffic  and  width 
of  the  wide  street  are  as  stated.  Thus,  for  a  narrow 
street,  50  per  cent  of  the  width  of  the  wide  street,  but 
carrying  200  per  cent  of  the  traffic  of  the  wide  street, 
the  narrow  street  would  be  open  74  per  cent  of  the 
time  and  the  wide  street  26  per  cent  of  the  time.  If 
the  narrow  street  is  open  44  seconds  the  wide  street 
would  be  open  16  seconds.  The  tabular  quantities  vary 
slightly  according  to  the  absolute  intensity  of  traffic  and 
the  width  of  streets.  Mean  values  were  assumed  for 
the.se  quantities  in  the  computation  of  the  table. 

Deceleration  upon  approaching  an  intersection  means 
diminished  speed  upon  leaving  the  intersection;  normal 
speed  after  leaving  the  intersection  cannot  be  recovered 
until  sufficient  time  has  elapsed  for  necessary  acceler- 
ation. Where  intersections  occur  with  great  frequency, 
the  intervals  between  acceleration  and  deceleration  are 
so  brief  as  not  only  to  effect  a  considerable  reduction  in 
average  speed  but  also  in  maximum  speed.  In  fact,  the 
maximum  speed  between  intersections,  is  in  many  cities 
on  account  of  the  frequent  intersections,  no  greater 
than  and  sometimes  not  as  great  as  the  safe  speed  in 
approaching  intersections. 

7.  Right-hand  Turns — The  speed  at  which  machines 
can  turn  corners  depends  upon  several  factors:  width  of 
the  intersecting  streets;  whether  or  not  a  corner  is 
rounded  off  and  the  extent  to  which  it  is  rounded  off: 
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whether  the  turn  is  to  the  right  or  to  the  left ;  and  the 
distance  the  machine  is  travelling  from  the  curb. 

How  closely  a  car  can  keep  to  the  curb  and  avoid  in- 
terference with  other  lines  of  traffic  in  turning  depends 
upon  its  turning  radius.  A  car  with  a  short  turning 
radius  can  obviously  keep  nearer  the  curb  and  avoid  in- 
terference with  other  lines  of  traffic  better  than  one 
with  a  long  turning  radius.  Many  machines,  especially 
the  bigger  one,  with  large  turning  radii,  experience 
great  difficulty  in  making  right-hand  turns  without  en- 
croaching upon  the  left-hand  side  of  the  roadway.  Par- 
ticularly on  the  narrower  streets  it  is  no  uncommon  oc- 
currence for  machines  to  swing  almost  over  to  the  left- 
hand  side  before  turning  to  the  right.  Sometimes  this 
swing  to  the  left  is  carried  out  within  the  intersection 
itself  in  a  manner  to  block  the  intersection  from  all 


PIG.  3— LEFT-HAND  TURNS  AT  STREET  INTERSECTION'S 

directions.  Right-hand  turns  executed  in  this  manner 
are  more  embarrassing  to  traffic  than  those  to  the  left. 
The  vehicle  unit  nearest  the  curb  can  turn  to  the  right 
about  equally  well  on  all  streets,  irrespective  of  width — 
the  greater  clearance  on  the  narrower  streets  balances 
the  greater  curb  radius  on  the  wider  streets. 

So  far  as  right-hand  turns  are  concerned,  increased 
street  widths  serve  to  increase  the  speed  of  turning  cars 
only  as  they  turn  near  the  center  of  the  roadway.  To 
avoid  interference  with  other  lines  of  traffic,  however, 
they  should  turn  as  near  to  the  curb  as  practicable. 
With  curbs  rounded  by  a  radius  equal  to  the  least  side- 
walk width  cars  can  generally  make  the  turn  without 
encroaching  on  other  traffic  lines,  but  the  margin  of 
clearance  is  quite  small.  The  safe  speed  of  the  traffic 
unit  next  to  the  curb  in  turning  is  about  eight  miles 
an  hour,  that  of  the  second  traffic  unit  from  the  curb 
nine  miles,  and  that  of  the  third  traffic  Jnit  from  the 
curb  ten  miles. 

Fig.  4  shows  the  vehicular  paths  taken  by  right- 
hand  turns  at  intersections  on  the  assumption  (1)  that 
machines  maintain  the  same  clearance  around  the  turn 
as  they  do  upon  the  main  highway  stem,  and  (2)  that 
they    make    the    sharpest   turn,  possible    within    their 


turning  radius  but  in  such  a  manner  as  not  to  trans- 
gress the  centers  of  the  two  intersecting  streets  unless 
absolutely  necessary.  The  first  column  of  diagrams 
to  the  left  shows  the  vehicular  paths  with  unrounded 
curbs;  the  second  from  the  left,  curbs  rounded  with  a 
radius  of  6  ft.;  the  third  from  the  left,  curbs  rounded 
with  a  radius  equal  to  the  least  sidewalk  width;  and 
the  fourth  from  the  left,  curbs  rounded  with  a  20-ft. 
radius. 

8.  Left-hand  tvms — In  making  a  left-hand  turn  a  car 
travelling  near  the  curb  has  the  greatest  turning  radius. 
It  can,  therefore,  move  with  greater  speed  than  a  car 
near  the  center  of  the  roadway  but  its  longer  path 
more  than  offsets  its  increased  speed. 

When  a  car,  in  making  a  left-hand  turn,  has  to  go 
around  a  central  point,  turning  radii  and  safe  speeds 
on  streets  of  different  widths  are  the  same  as  with 
turns  to  the  right  around  a  sharp  corner.  Left-hand 
turns  around  a  central  standard  are  in  fact  sharper  and 
more  difficult  to  negotiate  than  right-hand  turns  around 
rounded  curbs. 

On  a  40-ft.  street,  a  machine  cannot  make  a  left-hand 
turn  without  venturing  on  the  opposite  side  of  the 
roadway.  In  the  case  of  a  60-ft.  street  only  one  of  the 
two  traffic  units  accommodated  can  turn  to  the  left; 
either  the  inside  unit  must  halt  while  the  outside  unit 
turns,  or  the  outside  unit  must  come  to  a  standstill 
while  the  inside  unit  turns — there  isn't  sufficient  room 
for  both  of  the  units  to  turn  at  the  same  time.  On  80-ft. 
streets  only  two  of  the  three  traffic  units  can  turn  at 
the  same  time. 

Fig.  3  shows  the  vehicular  paths  taken  by  the 
center  traffic  line  on  streets  of  different  widths  when 
it  transgresses  not  at  all  or  as  little  as  possible  the  space 
and  clearances  resei^ved  for  other  traflSc  lines  moving 
in  the  same  direction.  One  path  is  shown  with  the 
maximum  radius  possible  under  the  above  conditions 
when  the  vehicle  passes  around  a  standard  in  the  center 
of  the  intersection;  the  other  path  is  sho%vn  with  the 
maximum  radius  possible,  also  subject  to  the  above 
conditions  when  the  vehicle  passes  around  standards 
in  the  center  of  the  street  upon  entering  and  leaving  the 
intersection  but  with  the  privilege  of  cutting  across 
the  center  of  the  intersection  itself.  When  a  street  has 
room  for  two  or  more  traffic  lines,  the  turning  vehicle, 
though  always  shown  in  the  center  traffic  line  upon  ap- 
proaching the  intersection,  is  shown  after  having  com- 
pleted the  turn  as  leaving  by  each  of  the  respective 
traffic  lines. 

II.  How  to  Relieve  Congestion  at  Intersections 

Relief  to  intersections  may  be  afforded  in  various 
ways : 

1.  Curb  comers  may  be  rounded  off  with  greater  radii. 

2.  Comers  may  be  cut  off.  and  additional  land  included 
within  intersections. 

3.  Building  lines  may  be  established  to  keep  buildiiigs 
back  of  street  lines. 

4.  Streets  may  be  splayed  out  near  intersections. 

5.  Vehicular  paths  around  corners  may  be  marked  upon 
pavements. 

6.  Parking  may  be  prohibited  near  intersections. 

7.  Standards  may  be  erected  to  guide  traffic. 

8.  Traffic  may  be  re-routed. 

9.  One-way  streets  may  be  established  and  left-hand  turns 
prohibited. 

10.  Cross  streets  may  be  opened  and  closed  synchronously. 

11.  Fast  and  slow  traffic  may  be  separated. 

12.  Grades  of  intersecting  streets  may  be  sepaiated. 
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1.  Rounded  Curbs — A  rounding  off  of  curb  corners 
with  gi'eater  radii  not  only  facilitates  the  movement  of 
turning  vehicles  but  increases  their  safe  speed  around 
';orners.  So  far  as  the  convenience  of  traffic  is  con- 
cerned the  curb  should  be  turned  with  a  radius  that 
will  permit  a  car  with  the  maximum  turning  radius  to 
follow  the  curb.  To  employ  such  a  large  curb  radius 
would,  however,  require  the  taking  of  property  at  street 

TABLE  I— RELATIVE  TRAFFIC  INTERVALS  AT  STREET 


Width  of 

Narrow  St. ^ — Traffic  on  narrow  street 
In  %  of   10        25         50         75       10 

Wide  St.  . Percent  of  t 

58         65 


INTERSECTIONS 


percent  of  traffic  oi 
200  300  400 
street  is  open  to  traffic 


wide  street — ^ 
500       1,000 


50        34 


60 


32 


comers.  If  the  street  intersection  itself  is  not  to  be 
enlarged  and  additional  area  included  within  the  street 
lines,  the  best  curb  radius  that  can  generally  be  used 
in  right-angle  crossings  is  one  equal  to  the  least  side- 
walk width  at  the  intersection.  This  is  the  largest 
radius  compatible  with  retaining  a  uniform  sidewalk 
width  around  the  corner  while  retaining  existing  street 
lines. 

2.  Cutoff  Comers — Cutting  off  the  comers  and  in- 
cluding additional  land  within  the  intersection  affords 
not  only  greater  turning  radii  to  machines  but  greater 
visibility  of  approaching  traffic.  Both  result  in  addi- 
tional speed  without  diminishing  the  relative  safety. 
As  machines  need  more  clearance  in  rounding  curves 
than  in  moving  along  straight  lines,  cutting  off  comers 
even  by  a  moderate  amount  will  greatly  facilitate  traffic 
at  intersections  where  many  turns  are  made.  They 
not  only  increase  the  safe  speed  of  approach  to  the  inter- 
section but  increase  the  safe  speed  with  which  the 
corners  of  the  intersection  may  be  turned.  A  cutting 
off  of  corners  is,  as  one  would  naturally  expect,  of 
much  greater  importance  to  intersecting  streets  of  a 
narrow  width  than  to  streets  of  a  great  width.  The 
speeds  possible  around  cutoff  corners  on  streets  of 
different  widths,  allowing  vehicles  ample  time  to  stop 
without  colliding,  are  indicated  in  Table  III. 

3.  Building  Lines — Building  lines  may  be  established 
10,  20,  30  or  more  feet  back  of  the  property  lines  which 
will  increase  the  amenities  of  residence  sections  by 
affording  planting  strips,  as  well  as  augment  the  safety 
of  streets  for  fast  traffic.  The  setting  back  of  build- 
ing lines  affords  a  longer  view  of  traffic  approaching  an 
intersection.  This  enables  all  traffic  crossing  the  inter- 
section to  travel  faster  without  any  diminution  in  rela- 
tive safety.  Cutoff  corners  have  a  marked  effect  in  en- 
larging the  angle  of  vision  at  an  intersection  but  the 
setting'  back  of  building  lines  has  a  still  more  marked 
effecc.  Indeed  a  building  line  setback,  when  observed  on 
both  streets,  need  be  only  half  as  great  as  a  cutoff  to 
afford  the  same  visibility.  In  other  words  a  building 
line  setback  of  10  ft.  on  both  streets  is  equivalent  to  a 
20-ft.  cuioff.  The  speed  at  which  two  machines  ap- 
rroaching  an  intersection  at  right  angles  may  safely 

ravel  and  yet  have  time  to  stop  without  colliding  is 
indicated  for  streets  of  different  widths  and  different 
etbacks  in  Table  IV. 

4.  Splai/ivfi  Out  of  Streeta  Near  Intersections — The 
width  of  streets  may  be  splayed  out  at  intersections  to 
provide  reservoir  space  for  vehicles  waiting  to  cross  the 


intersection.  Such  an  enlargement  of  streets  will 
enable  a  greater  number  of  vehicles  to  cross  the  inter- 
section in  a  given  time,  lessen  the  time  cross  traffic  is 
stopped  and  afford  more  room  for  turning  vehicles.  An 
inexpensive  way  of  adding  to  the  vehicular  traffic 
capacity  of  an  intersection  is  by  widening  the  roadway 
near  an  intersection  at  the  expense  of  the  sidewalk. 

5.  Markers  on  Pavement — The  different  paths  to  be 
taken  by  vehicles  through  the  intersection  may  be 
marked  upon  the  pavement  so  that  the  different  lines 
of  traffic  will  not  interfere  with  one  another. 

6.  Prohibition  of  Parking — Prohibition  of  all  parking 
within  a  distance,  say  100  ft.,  of  the  intersection  is 
desirable.   Parked  vehicles  at  each  curb  occupy  nearly  the 
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FIG.  4— TWENTY-SIX  WAY.S  OP  UNTANGLING  TRAFFIC  AT 

STREET   INTERSECTIONS 

same  space  as  is  required  by  two  moving  vehicles.  The 
provision  of  a  broad  front  for  waiting  traffic  enables  it 
to  cross  in  the  minimum  time  when  the  street  is  open. 

7.  Standards — Standards  should  be  erected  imme- 
diately before  and  after  the  intersection  is  reached  in- 
stead of  at  the  center  for  left-hand  turns.  It  is  quite 
evident  that  the  necessity  of  rounding  a  central  standard 
may  result  in  an  appreciable  diminution  in  the  traffic 
capacity  of  an  intersection.  This  difficulty  can,  how- 
ever, be  obviated  without  any  lessening  of  control  over 
traffic  by  requiring  it,  in  lieu  of  rounding  a  central 
standard,  to  round  standards  immediately  before  enter- 
ing and  after  leaving  the  intersection.  The  rounding 
of  standards  outside  of  the  intersection,  moreover,  per- 
mits the  negotiation  of  turns  with  greater  radii  than 
does  the  rounding  of  a  central  standard,  and  greater 
radii  are,  of  course,  accompanied  with  corresponding  in- 
crea.'ies  in  the  speed  permissible  without  any  sacrifice 
in  relative  safety. 

8.  Re-routing  of  Traffic — Often  much  traffic  turns  or 
crosses  where  a  more  direct  way  to  its  destination  would 
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TABLE  II— SAFE  SPEED  IN  TURNING  AT  INTERSECTIONS 

Right  angled  intersections.  Sidewalks  one-fiith  street  width.    Curb  turned  with 

radius  equal  to  sidewalk  width.  One  traffic  unit  in  each  direction  on  40  and  50-ft. 

streets;  2  on  60-ft.  streets;  and  3  on  80-ft.  streets. 

Width  of  Street  in  Feet 

40        50        60        80 
Miles  per  hour:  (o)  Right-Hand  Tuma 

Free  to  occupy  any  part  of  roadway 13.6     15.8     17.6     20  9 

Keep  within  one-half  of  street  moving  near  center 8.5      10.3      11.8     14,4 

Center  of  own  side  and  1  ft.  clearance  of  comer; 

Rightunit 6.2       8.5       8.0       8.1 

Intermediate  unit ...        .  9.3 

^eft  unit 9.3     10,3 

Miles  per  Hour:  (i>)  Left-Hand  Turns 
Freetwoi.upyany  part  of  street  and  not  round  center     13.6     15.8     17.6     20.9 

Keepwithinownhalf  of  street  and  round  center 7.0       88      in  3      12,8 

Center  of  own  side  and  I  ft.  clearance  of  center: 

Right  unit 10   1 

Intermediate  unit 9    1 

Left  unit 

Center  of  own  side,  clearance  at  center  not  required 
but  lea\'ing  room  for  right-hand  t  urns : 

Right  unit 

Intermediate  unit. 

Left  unit 


9.3     ro.7     11.4     13.1 


avoid  the  intersection  entirely.  Existing  competing 
routes  should  be  properly  paved  so  as  to  attract  traffic 
and  where  found  imperative  new  thoroughfares  should 
be  laid  out  to  divert  traffic  that  can  better  be  taken  care 
of  by  new  routes.  Crossing  traffic  in  general  should 
greatly  exceed  turning  traffic,  for  the  crossing  streets 
presumably  lead  in  the  directions  traffic  desires  to  take. 

9.  One-ivay  Streets  and  Prohibition  of  Left-Hand 
Turns — The  establishment  of  one-way  streets  and  the 
abandonment  of  left-hand  turns  reduces  the  number  of 
traffic  streams  flowing  through  an  intersection.  This 
makes  the  movement  of  vehicles  more  orderly.  It  also 
reduces  congestion.  The  reduced  number  of  traffic 
lines  where  left-hand  turns  are  prohibited  or  where 
traffic  is  routed  through  the  streets  one  way  is  shown 
for  different  conditions  in  Fig.  4. 

Left-hand  turns  are  particularly  obstructive  to  main 
traffic  as  all  vehicles  making  this  turn  have  to  cross  all 
traffic  coming  from  the  opposite  direction  and  do  so 
while  the  roadway  would  otherwise  be  open  for  that 
traffic.  No  left-hand  turns  should  be  eliminated  with- 
out adequate  arrangements  first  being  made  for  tak- 
ing care  of  the  additional  traffic  that  will  fall  upon 
other  intersections. 

10.  Synchronized  Opening  and  Closing  of  Cross 
Streets — With  one  master  street  controlling  the  syn- 
chronized opening  and  closing  of  all  cross  streets,  the 
main  street  may  be  opened  from  end  to  end  at  one 
time  so  that  traffic  may  proceed  at  normal  speed  for  a 
considerable  distance  without  interruption. 

11.  Separation  of  Fast  and  Slow  Traffic — Probably 
nothing  retards  the  free  movement  of  traffic  more  than 
intermingling  of  fast  and  slow  vehicles.  The  speed  of 
the  slowest  vehicle  tends  to  become  the  speed  of  all  the 
vehicles  using  a  street.     The  fast  vehicle  cannot,  of 


TABLE   in— HOW   CUTOFFS    INCREASE   THE  SAFE  SPEED   IN 
TURNING  CORNERS 

Right-angled  intersections.  Sidewalks  one-fifth  street  width.  Curb  turned 
with  radius  equal  to  sidewalk  width.  One  traffic  unit  in  each  direction  on  40-ft. 
streets;  2  on  50-and  60-ft.  streets;  and  3  on  80-ft.  streets.  The  figures  in  miles  per 
hour  are  for  the  traffic  line  nearest  to  the  curb. 


40 

50                            60 

80 

Miles  per  Hour 

(a)  Right-Hand  Turns. 

Amount    of    Cut-Off 

Measured  Back  oi 

Each  Street  Line 

0 

6.2 

8,5                            8.0 

8.1 

10 

9,0 

10.0                            9.6 

9.7 

20 

10.4 

11.3               >           10.9 

11.0 

50 

13.9 

14.6                          14.3 

14  4 

Miles  per  Huur 

(6)  Left-Hand  Turns, 

0 

9.3 

10.7                        10.4 

11.4 

10 

10.7 

11.9                          11.7 

12.5 

20 

11.9 

13.0                        12.8 

13.6 

50 

15.0 

15.9                        15.7 

16.4 

course,  travel  any  faster  than  the  slow  vehicle  in  front 
of  it.  Promiscuously  mixed  traffic  invariably  results 
in  congestion.  A  separation  of  fast  and  slow  vehicles 
is  absolutely  essential  to  a  mobile  condition  of  traffic  at 
crowded  street  intersections. 

12.  Separation  of  Grades — A  separation  of  street 
grades  in  eliminating  all  cross  traffic,  of  course,  opens 
each  intersecting  street  in  its  entirety  to  through  traffic. 
Being  open  all  of  the  time  naturally  enlarges  the  traffic 
capacity  of  both  streets  enormously — sometimes  several 
hundred  per  cent.  No  stop  need  be  made  for  cross 
traffic,  and  very  little  reduction  need  be  made  in  the 
speed  in  passing  over  or  under  intersecting  streets.  In- 
deed, e.xcept  for  the  caution  required  to  avoid  collision 
with  turning  vehicles,  all  limitations  upon  the  safe 
speed  of  approaching  intersections  are  removed. 

The  Traffic  Survey — What  should  or  should  not  be 
done  to  relieve  congestion  at  a  particular  intersection 
can  be  determined  only  after  a  careful  survey  of  all  the 
factors  affecting  its  traffic.    This  survey  should  include 


TABLE  IV— HOW  BUILDING  LINES  INCREASE  THE  SAFE  SPEED  OF 

CROSSING  INTERSECTIONS 

Width  of  Intersection  Stieets  in  Feet 


ev      "S. 


Miles  per  Hour:  (a)  Buildings  Set  Back 

15.2       16.1      17.4     19.1      19.7 

19.4 


19.5 
19.5 
21.3 
23.0 


19,1 
20.9 
21.8 
24.2 


21.0 
22.7 
24.2 


21.5 
23.1 
24.7 
26.2 


O  £         £ 

One  Street  Only 
22.7     23.1     24.5 
24.7 
26.2 
27.6 
28.9 


24.2 
25.7 
27.1 
28.4 


25.9 
27.3 
28.7 
30.0 


14.7 
19.  I 
22.7 
25.7 
28.5 


.Miles  per  Hour:  (6)  Btiildings  Set  Back  on  Both  Streets  ^ 


15.2 
19.5 
23.0 
26.0 
28.7 


16.1 
20  9 
24.2 
27,1 
29.7 


27.3 


22.7 
25.7 
28.5 


19.7 
23.1 
26.2 
28.9 


29.9     31.0     31.3 


24.5 
27.3 
30.0 
32.3 


23.1 

26.2 
28.9 
31.3 
33.6 


25.7 
27.1 
28  4 
29.7 
31   0 


25  7 


24.5 
27.3 

30.0     31   0 

32.3     33  3 

34.5     35.4 

raffic  line  and  cutting 

center  traffic  line  and 


*  Inside  Line:  Vehicle  approaching  intersection  on  curb 
nearest  line  of  cross  traffic  from  the  right  or  approaching  o: 
cutting  nearest  line  of  cross  traffic  from  the  left. 

t  Outside  Line:  Vehicle  approaching  intersection  on  center  traffic  line  and  cut- 
ting nearest  line  of  cross  traffic  from  the  right  or  approaching  on  curb  traffic  line 
and  cutting  nearest  line  of  cross  traffic. 

X  Intermediate  Line:  Vehicle  approaching  intersection  on  intermediate  traffic 
line  and  cutting  nearest  line  of  cross  traffic  from  the  right  or  nearest  line  of  cro6.« 
traffic  from  the  le^ft. 

an  examination  of  the  physical  design  of  the  intersec- 
tion itself  as  well  as  a  painstaking  analysis  of  the  char- 
acter and  distribution  of  the  traffic  in  the  intersection. 
The  particular  subjects  that  would  have  to  be  studied 
and  the  relative  importance  of  each  would,  of  course, 
differ  for  different  intersections.  Among  the  matters 
which  should  be  considered  are  the  following: 

A.  Design  of  the  intersection:  (1)  Angles  of  intersecting 
streets.  (2)  Width  of  entering  streets.  (3)  Roadway  and 
sidewalk  widths.  (4)  Curb  radii.  (5)  Physical  obstructions 
in  streets,  such  as  trolley  tracks,  center  standards,  street 
lamps,  parking  strips,  shrubbery,  etc.  (6)  Grades.  (7)  Im- 
provements on  property  sun-ounding  intersection.  (8)  Pave- 
ments, kind  and  condition.     (9)  Roadway  crown. 

B.  Character  and  distribution  of  traffic  at  the  intersec- 
tions: (1)  Amount  of  traffic  entering  and  leaving  by  several 
approaches  to  intersection.  (2)  Volume  of  through  traffic, 
cross  traffic,  right  and  left-hand  turns.  (3)  Traffic  density 
during  maximum  period.  (4)  Origin  and  destination  of 
traffic.  (5)  Number  and  duration  of  periods  street  is  open 
and  closed  to  traffic  from  several  directions.  (6)  Speed  of 
sevei'al  kinds  of  traffic.  (7)  Turning  radius  of  vehicles  mak- 
ing right  and  left-hand  turns.  (8)  Present  traffic  regula- 
tions. (9)  Possible  impi'ovements  in  traffic  regulations. 
(10)  Comparative  maximum  traffic  volumes  under  present 
and  improved  traffic  regulations. 
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Recent  British  Concrete  Road  Practice 

Two  Courses  of  Different  Mixtures  Placed  at  Once 

— Surfaces  Coated  with  Tar,  Sprinkled 

with  Stone  Chips 

By  Major  Johnstone-Taylor 

Shrewsbury.  England 

MUCH  attention  is  being  paid  in  Great  Britain  to 
the  use  of  reinforced  concrete  in  connection  with 
an  extensive  program  of  I'oad  construction.  New  roads 
are  an  urgent  necessity,  especially  on  the  outskirts  of 
the  big  cities,  because  new  work  was  entirely  suspended 
during  the  war  period.  At  the  same  time  the  unem- 
ployment problem  has  been  the  means  of  local  author- 
ities getting  substantial  government  assistance  to  cover 
part  of  the  cost  of  big  works,  the  most  extensive  of 
which  is  the  new  Liverpool-Manchester  road  which  will 
be  some  27  miles  in  length  and  cost  several  million 
pounds  sterling,  besides  employing  some  20,000  men  for 
a  considerable  period. 

London  Road — The  first  section  of  this  new  route  to 
the  west  is  being  built  of  reinforced  concrete,  is  7* 
miles  long  and  is  100  ft.  wide  between  fences.  There 
are  two  16-ft.  carriage  ways.  The  reinforced  slab  has 
a  total  thickness  of  8  in.  of  which  the  lower  5  in.  is  a 
l:2i:5  and  the  remainder  a  1:1:3,  mixture. 

The  reinforcement  is  of  a  special  kind,  known  as  the 
Walker-Weston,  consisting  of  a  double-layer  framework 
5  in.  deep  made  up  of  A -in.  top  and  bottom  bars  with 
No.  6  s.w.g.  annealed  mild  steel  bars  which  connect  the 
two  layers,  the  total  amount  of  steel  used  per  super 
yard  being  10  lb.  and  its  price  laid  about  89c. 

The  concrete,  which  is  machine  mixed,  is  deposited 
to  the  full  depth,  leveled  and  con.solidated  by  a  petrol- 
driven  mechanism  tamper  which  is  fitted  with  a  cam- 
bered screeding  beam  followed  by  a  cambered  tamping 
beam  giving  a  three-ton  blow.  After  being  laid  the  con- 
crete is  covered  three  weeks  with  damp  soil  kept  moist 
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I— PAVE.V1ENT  JOINT   CONSTRUCTION 


and  then  finally  i.s  tarred  and  gritted.    It  is  interesting 
to  note  that  no  expan.sion  joints  are  provided. 

hlen-  Siiftem  of  ConHtruction — The  Walker-Weston 
Co.,  which,  it  wa.-^  stated  were  responsible  for  the  rein- 
forcement of  the  Lonflon  road,  have  introduced  a  new 
system  of  construction  which  adopts  the  principle  of 
laying  the  concrete  in  alternate  bays,  allowing  one  set 
to  contract  before  working  on  the  other,  while  special 
forma  are  u.sed  to  ensure  that  the  edges  of  the  bays  are 
truly  vortical.  Thus  in  place  of  say  1  in.  contraction 
in  every  day's  work  of  100  ft.  there  are  straight  joints 
S,  in.  wide,  which,  while  acting  as  expansion  joints  will 
^>e  covered  by  the  tarred  surface.  Moreover,  in  place 
'f  laying  the  bays  ."(quare  with  the  curb  they  are  laid 
■'t  an  angle  so  that  at  no  time  will  a   \(,\n\   h;ivo  more 


than  one  wheel  of  a  heavy  axle  upon  it.  In  addition  to 
the  edges  being  accurately  vertical  they  are  also  locked 
so  that  the  load  at  all  times  will  be  borne  by  two  slabs 
in  place  of  one.  Details  of  the  plan  are  given  in  Fig.  1. 
This  system  provides  for  the  whole  depth  of  the  con- 
crete being  laid  at  once  so  as  to  insure  that  the  laitance 
scum  will  only  form  on  top  and  from  where  it  is  care- 
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FIG.  2— CROSS-SECTION  OF  MANCHESTER  ROADS 
a.  Concrete  curbs  12  x  8  in.  on  25-in.  concrete:  b,  slopes  45 
deg-.  :  c.  reinforced  concrete  fence  posts ;  d.  16-ft.  section 
covered  with  3-in.  cinders  ;  e,  20-ft.  section  covered  with  6 
in.  cinders ;  f,  space  for  street  car  tracks  2S  ft.  wide :  g, 
finished   road   20   ft.  wide:   h,   footway    25   in.   artificial  flags 


on   J  in.  of  sand  on  3  in.  of  cinders:  j,  drains  Hi  in.  wide 
"  ,  catchpits  ;  and  i,   3  in.  of  gravel  on  3  in.  of  cinders, 
in.  wide. 


ft. 


fully  removed  before  tarring  is  attempted.  Of  course 
the  laying  of,  say  49  ft.  width  of  road  in  alternate  bays 
provides  no  easy  construction  problem,  but  it  has  been 
satisfactorily  solved  by  the  use  of  a  special  form  of 
cableway  crane  which  spans  the  track  and  also  provides 
for  covering  it  in  wet  weather  so  that  work  can  go  on 
continuously.    The  crane  runs  on  temporary  tracks. 

Manchester  Roads — Strictly  speaking  these  are  not 
reinforced  concrete  roads,  reinforcement  only  being 
used  in  the  case  of  bad  foundations  and  on  embankments 
of  which  there  are  several  owing  to  the  network  of 
railroads  to  be  traversed.  Reinforcement  is  also  used 
over  cross  trenches  of  gas,  water  and  electric  mains. 

The  general  section  of  these  roads  is  shown  in  Fig.  2. 
Provided  the  foundation  is  capable  of  supporting  IJ 
to  2  tons  per  square  foot,  the  carriage  way  is  con- 
structed as  follows:  Three  inches  of  ashes  or  clinker 
are  rolled  and  consolidated  on  the  natural  foundation, 
and  after  well  watering  the  concrete  is  laid  on  this 
bed,  one  layer  of  5  in.  of  1:2J:5  and  the  other  2  in. 
of  1:1:2.  The  stone  for  the  bottom  course  is  good 
hard  stone  gotten  locally  and  varying  from  1}  in.  to 
1  in.  gage,  but  that  for  the  top  course  is  granite  .3  in. 
to  .i  in.  gage  and  granite  grit  is  used  in  place  of  sand. 
The  alternate  bay  system  was  adopted,  each  bay  being 
14  ft.  long  and  those  placed  fir.st  being  allowed  14  days 
to  set  l>efore  the  others  were  commenced.  Each  bay 
was  completed  without  cessation  of  work  and  the  top 
and  bottom  courses  completed  practically  simulta- 
neously, the  upper  surface  being  finished  off  with  a 
wooden  templet  to  a  cross  fall  of  1  on  60,  no  trowelling 
being  permitted. 

The  embankments,  which  owing  to  the  urgency  of  the 
work,  have  not  had  time  to  consolidate  thoroughly, 
are  watered  and  rolled  and  the  reinforced  concrete  laid 
on  a  well  rolled  foundation  of  ashes  the  depth  of  the 
concrete  being  9  in.;  otherwise  the  construction  is 
similar  to  the  rest  of  the  work.  As  regards  reinforce- 
ment, 1  in.  of  concrete  is  fir.st  laid  and  on  this  is  placed 
the  reinforcement  which  is  6  in.  in  depth  and  then 
concrete  worked  into  the  reinforcement  to  cover  it  to  a 
depth  of  2  in. 

The  concrete  is  of  the  same  proportions  and  sizes  as 
used  on  the  other  portion  of  the  work  but  granite  and 
granite  dust  are  exclusively  used.  One  length  of  the 
road  passes  over  a  mile  of  peat  bog  which,  .Tfter  18 
in.  of  excavation  below  formation  level,  is  flll«l  in  with 
ashos  .-ind  rlinker  roiled  and   filli'd   up  Ay.un  .ts   ninkage 
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takes  place.  In  most  cases  a  weight  of  2  tons  per 
square  foot  could  be  supported  after  repeated  fillings 
and  rolling  but  in  some  cases  wattle  hurdles  are  neces- 
sary to  assist  the  consolidation.  Over  this  bog  the 
concrete  is  12  in.  thick  ard  the  reinforcement  is  9  in. 
deep,  while  the  carriage  way  extends  30  in.  beyond  the 
curb  for  support  to  vehicles  running  near  the  roadside. 

Protective  Coatings — On  the  Manchester  roads  ordi- 
nary tar  spraying  has  been  tried  and  it  has  not  been  a 
success.  It  is  now  generally  conceded,  as  far  as  condi- 
tions in  Britain  are  concerned,  that,  in  order  to  make 
concrete  roads  a  complete  success  it  is  absolutely  essen- 
tial that  some  thin,  strongly-adhesive  coating  cover  the 
concrete  surface  and  that  it  should  be  easy,  cheap  and 
quick  to  renew. 

Covering  is  considered  necessary  in  order  to  remove 
glare  in  the  strong  sun,  act  as  a  waterproof  coat,  give 
foothold  for  horses,  and  act  as  a  buffer  to  iron  tired 
vehicles. 

Neither  tar  nor  asphalt  will  adhere  to  a  concrete  sur- 


the  hard  concrete  and  square  neck  bolts  dropped  into 
the  holes  as  shown  in  views  C  and  D.  These  bolts  are 
then  pushed  down  below  the  metal  plate,  given  a  half 
turn  so  that  the  neck  fits  in  the  slot  of  the  plate  allowing 
the  nut  to  be  tightened  up  without  the  bolt  tm-ning. 
The  rail  is  then  fixed  by  the  slip  shown. 

As  the  nuts  are  screwed  down  the  rails  are  tightened 
up  against  the  packing  pieces,  the  bolt  holes  are  filled 
up  with  sand  and  concreting  is  resumed.  No  great 
accuracy  is  required  in  fixing  the  templets  but  the  rod 
connecting  them  and  passing  through  c  (view  A)  must 
be  carefully  adjusted  to  rail  level  so  that  the  grouting 
space  under  the  rail  will  be  uniform  and  a  uniform 
length  of  bolt  can  be  used.  It  will  be  noted  that  as 
lewis  bolts  are  not  used  the  rails  can  be  renewed  -vvith- 
out  renewing  the  bolts  as  the  bolt  holes  are  filled  with 
sand  only.  It  is  usual  of  course  to  complete  the  road 
surface  between  the  tracks  and  for  12  in.  each  side  with 
granite  setts  run  with  tar  so  that  when  the  tracks 
are  renewed  the  concrete  is  undisturbed. 


D  B  C  A 

FIG.   3— ATTACHINC'r  STREET  RAILWAY  TRACKS  TO  SLAB 

face  unless  the  laitance  scum  is  removed  as  the  concrete 
is  completed.  This  scum  merely  turns  to  fine  dust  and 
acts  as  would  French  chalk.  Some  experiments  have 
been  made  and  as  a  result  it  is  recommended  that  the 
top  surface  shall  be  finished  with  larger  aggi-egate 
than  used,  and  the  laitance  scum  washed  off  the  day 
after  setting.  A  rough  pock-marked  surface  will  result. 
The  traflSc  is  allowed  to  go  over  this  for  a  week  or  so 
after  which  it  is  tar  sprayed  and  sprinkled  with  granite 
chips.  This  has  been  found  to  provide  a  waterproof 
non-slipping  surface  in  every  way  comparable  with  the 
best  tar  macadam,  which  it  may  be  remarked  is  an  un- 
qualified success  in  Britain. 

Fixing  Street  Car  Tracks — These  concrete  roads 
which  are  being  made  in  Britain  are,  as  stated,  located 
for  the  most  part  on  the  outskirts  of  the  big  cities 
and  the  question  of  fixing  street  car  rails  had  to  be 
given  consideration.  It  was  no  easy  matter  to  find  a 
satisfactory  solution  of  the  problem  but  the  arrange- 
ment shown  in  Fig.  3  has  been  found  a  good  method. 
After  the  formation  has  been  leveled  off  and  the  usual 
interlocked  double  layer  of  reinforcement  placed  in  posi- 
tion the  approximate  position  of  the  rails  is  marked  out 
and  on  these  lines  wooden  templets  are  fixed  (Fig. 
3  A)  having  a  rabbeted  end  at  a  and  a  thin  metal  base 
b.  When  sufficient  of  these  are  set  up  the  concrete  is 
leveled  up  to  the  underside  of  band  d,  the  top  edge  of 
this  band  being  at  the  exact  level  of  the  underside  of 
the  rails  to  be  put  down. 

The  templets  are  then  eased  when  the  concrete  has 
^art  set  and  removed  when  it  is  hard.  This  leaves 
holes  in  the  shape  of  Fig.  3  B  with  the  thin  metal 
base  b  left  behind.     The  rails  are  now  packed  up  on 


For  and  Against  the  Am.  Soc  C.  E. 
Joining  the  Federation 

Abstract  of  the  Opposing  Views  Prepared  Each  by 

Three  Members  of  the  Board  of  Direction 

to  Accompany  Referendum 

Under  date  of  Feb.  15,  tlie  American  Society  of 
Civil  Engineers  issued  to  its  members  ballots  to  be 
canvassed  April  6,  as  to  whether  the  society  shall 
affiliate  tmth  the  Federated  American  Engineering 
Societies.  Accompanying  the  ballots  are  the  argtv- 
ments  in  favor  of  and  opposed  to  the  proposal,  these 
having  been  prepared  by  tivo  committees  of  the  Board 
of  Directoi's  appointed  for  the  purpose.  For  the  in- 
formation of  those  to  whom  copies  of  these  arguments 
■nmy  mot  be  available  the  following  aibstract  of  the 
major  points  is  offered. 

Arguments  in  Favor  —  Herbert  Hoover  endorses  the 
F.A.E.S.  and  expresses  the  opinion  that  the  Am.Soc.C.E. 
should  join.  The  history  of  the  federation  movement  shows 
that  the  several  conferences  and  bodies  that  considered  the 
subject  all  expressed  a  desire  for  a  single  comprehensive 
organization 'to  effect  engineering  unity.  The  purpose  of 
the  F.A.E.S.  is  fundamentally  sound  and  is  approved  by 
many  who  oppose  it  on  other  grounds.  It  is  not  a  super- 
society  and  was  organized  to  overcome  the  defects  of  Engi- 
neering Council,  which  was  not  sulBciently  democratic  or 
representative  and  was  inadequately  financed. 

F.A.E.S.  is  representative  and  democratic.  Engineering 
Council  had  only  six  member-societies  and  represented  an 
aggregate  membership  of  about  40,000,  whereas  the  F.A.E.S. 
has  twenty-eight  member  societies  representing  a  total  of 
nearly  50,000.  If  the  Am.Soc.C.E.  should  join,  this  would 
be  increased  to  60,000.  Two  member-societies  have  been 
added  and  a  third  has  voted  to  join.  Three  have  withdrawn 
temporarily  because  of  financial  conditions.  F.A.E.S.  has 
increased  in  the  membership  of  member-societies  from  41,- 
9.32  in  1921  to  49,587  on  Feb.  1,  1923.  The  organization 
is  representative,  the  Societies  having  in  the  council  one 
member  for  each  1,000  members  or  major  fraction  thereof, 
with  a  minimum  of  one  for  each  member-society.  Of  the 
64  members  of  the  council,  many  who  represent  local 
societies  are  members  of  one  or  more  founder  societies,  so 
that  the  latter  are  represented  by  79  memberships  on  the 
council.  The  executive  hoard  of  the  council  consists  of  6 
officers  and  24  members  of  whom  30  per  cent  are  members 
of  the  Am.Soc.C.E.  In  the  council  32  per  cent  are  members 
of  the  Am.Soc.C.E. 

Greater  solidarity  for  the  profession  is  obtained  through 
F.A.E.S.  than  was  possible  thi-ough  Engineering  Council 
because  the  headquarters  of  the  member-societies  are  dis- 
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tributed  throughout  the  country  in  24  cities.  Membership 
in  F.A.E.S.  is  voluntary  and  may  be  terminated  at  three 
months'  notice.  The  Am.Soc.C.E.  cannot  be  committed  to 
membership  for  more  than  a  year  at  a  time.  The  organi- 
zation is  economically  administered  and  its  budget  is  not 
extravagant  as  compared  with  that  of  the  former  Engi- 
neering Council.  F.A.E.S.  does  not  undertake  technical 
work  within  the  purview  of  a  founder  society  and  does  not 
undertake  to  give  engineering  advice  without  charge,  as 
has  been  alleged. 

A  canvass  of  the  local  sections  of  the  Am.Soc.C.E.  during 
1922  showed  16  sections  in  favor  of  joining  the  F.A.E.S. 
and  10  opposed,  with  4  sections  in  favor  when  the  finances 
of  the  society  should  permit.  The  1923  budget  of  the 
Am.Soc.C.E.  provides  for  an  increased  allotment  to  local 
sections  from  $1  to  $2  per  member,  new  allowance  for 
technical  divisions  of  $4,000,  allotment  to  technical  com- 
mittees of  $10,000  as  against  an  expenditure  of  $4,023.51 
during  1922,  and  dues  for  nine  months  membership  in  the 
F.A.E.S.  amounting  to  $7,800;  after  which  remains  an  un- 
appropriated surplus  of  $653.  The  votes  of  the  Board  of 
Direction  on  Oct.  3,  1922,  and  on  Jan.  16,  1923,  sympathetic 
to  joining  the  F.A.E.S.  showed  that  all  the  affirmative  votes 
were  cast  by  directors  representing  other  than  District  1, 
and  that  in  each  case  only  one  negative  vote  was  cast  by  a 
director  residing  west  of  District  1.  More  than  70  per  cent 
of  the  members  in  attendance  at  the  annual  meeting  in 
January  1923  were  residents  of  District  1. 

A  ballot  canvassed  in  April  1920  showed  a  vote  of  three 
to  one  in  favor  of  the  Am.Soc.C.E.  "becoming  an  active 
national  force  in  economic,  industrial  and  civic  affairs" 
and  "actively  co-operating  with  other  engineering  and  allied 
technical  associations  in  promoting  the  welfare  of  the  engi- 
neering profession."  The  society  co-operated  in  creating 
Engineering  Council  to  carry  on  similar  activities  and 
F.A.E.S.  succeeded  to  these.  If  the  Am.Soc.C.E.  were  in 
the  F.A.E.S.  a  greater  percentage  of  the  council  would  be 
of  its  membership  than  was  the  case  with  Engineering 
Council. 

Every  engineer  is  obligated  to  the  advancement  of  his 
profession,  particularly  in  its  service  to  the  public.  The 
Am.Soc.C.E.  cannot  hold  aloof  from  joint  activities  of  other 
engineering  societies  and  be  effective  any  more  than  a  state 
could  co-operate  with  the  government  of  the  United  States 
without  being  in  the  Union.  No  more  would  it  lose  any  of 
its  individuality  or  prestige  by  reason  of  membership.  In 
the  settlement  along  right  lines  of  certain  national  economic 
problems,  as  for  example,  transportation,  reforestation,  and 
the  reduction  in  the  cost  of  living,  the  viewpoint  of  engi- 
neers can  be  more  helpful  to  the  government  than  that  of 
any  other  group  of  citizens.  There  is  general  agreement 
among  engineers  that  a  council  of  American  Engineers  is 
desirable.  F.A.E.S.  is  designed  to  be  Tesponsive  1to  its 
member-societies.  The  member-societies  would  gladly  co- 
operate to  make  it  even  more  so.  The  purpose  being  sound, 
the  machinery  may  be  changed  from  time  to  time  to  meet 
the  needs  of  the  member-societies.  F.A.E.S.  now  has  a  com- 
mittee engaged  in  revising  its  constitution  and  by-laws;  if 
the  Am.Soc.C.E.  were  in,  it  could  mold  these  to  the  plan  it 
thinks  desirable.  If  the  name  "Engineering  Council"  is 
thought  to  be  more  desirable  the  change  doubtless  can  be 
accompli.'fhed. 

Ar[/iiment«  Against  —  There  has  been  no  change  in 
conditions  to  justify  a  reversal  of  the  1920  verdict  of  the 
Am.Soc.C.E.  by  which  it  voted  3,278  to  2,330  and  13  districts 
to  9  against  the  proposal.  The  Am.Soc.C.E.  is  the  only 
foundrr  society  that  submitted  the  question  to  referendum. 
Participation  by  the  society  in  the  F.A.E.S.  would  be  in 
violation  of  its  cardinal  principle  that  engineering  prestige 
must  rest  on  professional  attainment  and  standing,  for 
which  no  qualifications  are  prescribed  for  membership  in 
the  F.A.E.S. 

The  Am.Sor.C.E.  is  willing  to  co-operate  to  advance  the 
profcs-iion  and  the  public  welfare  but  is  unwilling  to  sur- 
ren 'er  its  name  or  rpputa'ion  for  exploitation  by  any 
organization  not  within  its  control  or  responsive  to  its 
judgment.  To  join  the  F.A.E.S.  would  mean  the  delegation 
to  an  outside  bofly,  in  which  it  would  have  an  insignificant 


voice,  of  the  right  to  speak  on  behalf  of  its  members  with- 
out respect  for  their  views  on  any  particular  issue.  Repre- 
sentation in  the  federation  is  inequitable,  in  that  each 
society  of  nvire  than  100  members  is  entitled  to  a»  vote 
whereas  the  national  society  of  large  membership  and  high 
standards  is  limited  to  one  vote  for  each  1,000  members. 
The  fact  that  representatives  of  local  societies  may  be  mem- 
bers of  the  national  society  does  not  alter  this  condition  for 
no  man,  true  to  his  trust,  can  represent  more  than  one 
organization. 

It  has  been  demonstrated  that  the  F.A.E.S.  is  not  respon- 
sive, that  the  national  societies  have  no  control  over  its 
actions  and  that  its  management  is  tending  toward  the 
establishment  of  a  super-society  designed  to  control  the 
public  relations  and  policies  of  its  constituent  societies.  The 
secretary  has  stated  that  no  changes  in  organization  are 
contemplated.  If  the  Am.Soc.C.E.  should  join  the  F.A.E.S. 
by  referendum  it  would  require  another  to  withdraw, 
whereas  the  other  national  societies  are  in  by  vote  of 
their  governing  bodies  only  and  can  withdraw  in  like 
manner. 

The  record  of  the  F.A.E.S.  does  not  inspire  confidence  in 
its  organization  or  management.  While  it  has  co-operated 
in  a  number  of  enterprises  it  is  believed  that  the  net  results 
of  its  efforts  have  been  exaggerated,  that  they  could  have 
been  attained  by  joint  committees  of  existing  societies  and 
that  they  have  not  been  commensurate  with  their  cost.  Its 
legislative  activities  at  Washington  have  been  of  question- 
able value.  Although  professing  to  speak  for  the  engineers 
of  the  country  it  is  not  subject  to  referendum  as  are  re- 
sponsive federations,  and  there  is  danger  of  its  becoming 
an  instrument  of  propaganda  susceptible  to  exploitation 
at  the  hands  of  a  few.  The  publicity  of  the  F.A.E.S.  is 
of  questionable  value  to  the  profession  and  there  is  danger 
that  this  too  may  lead  to  unworthy  exploitation  of  the 
organization.  The  employment  service  inherited  by  the 
F.A.E.S.  from  Engineering  Council  was  soon  turned  back 
to  the  founder  societies. 

Dissatisfaction  has  developed  within  the  F.A.E.S.  on  the 
ground  that  the  member  societies  have  too  little  voice  in  the 
management  and  that  there  is  a  tendency  toward  the  for- 
mation of  a  super-ociety.  Although  66  societies  were 
represented  at  the  organization  conference  less  than  one- 
half  joined.  Last  October  two-thirds  of  the  27  member 
societies  were  in  arrears  for  dues.  Since  then  the  Baltimore 
Engineers*  club  has  withdrawn  and  others  are  reported  to 
be  on  the  point  of  doing  so.  The  American  Institute  of 
Mining  and  Metallurgical  Engineers  had  given  notice  of 
withdrawal  and  is  being  kept  in  the  F.A.E.S.  by  private 
subscription.  The  Boston  Society  of  Civil  Engineers  also 
has  been  kept  in  by  private  subscription. 

After  the  Am.Soc.C.E.  has  paid  its  fixed  expenses  of  ad- 
ministration it  has  $40,000  available  for  meetings  through- 
out the  country,  committee  work,  promotiort  of  technical 
activities  and  local  sections.  The  F.A.E.S.  dues  must  be 
found  at  the  expense  of  these  activities.  At  the  normal 
rate  of  $1.50  per  member  these  would  be  40  per  cent  of 
the  available  revenue;  at  the  present  reduced  rate  they  are 
25  per  cent.  The  $7,800  provided  in  the  budget  for  this 
purpose  was  obtained  by  paring  the  appropriations  until 
the  technical  committees  are  to  receive  only  60  per  cent  of 
their  estimated  needs.  An  effort  to  increase  the  yearly 
allowance  to  the  local  section  by  $10,000  was  defeated  for 
the  same  purpose.  It  is  considered  that  the  interests  of 
the  society  would  be  better  served  by  appropriating  money 
to  the  local  sections  than  by  paying  it  to  the  F.A.E.S.  It 
is  believed  that  if  the  society  should  join  the  F.A.E.S.  there 
will  hereafter  be  a  deficit  of  $11,000  (or,  if  the  normal  dues 
should  be  restored,  $16,000),  to  the  further  detriment  of 
the  society's  primary  int^-rests.  The  present  proposal 
comes  not  from  a  general  demand  but  because  of  the  in- 
sistence of  a  small  group  associated  with  the  F.A.E.S.  as 
representatives  of  affiliated  organizations.  The  Am.Soc.C.E. 
will  best  serve  its  members,  its  profession  and  the  general 
welfare  by  declining  to  join  the  F.A.E.S.  and  by  exerting 
its  influence  in  co-operation  with  othet"  societies  of  com- 
parable str.nding  and  similar  purpose  without  prejudice  to 
its  own  independence  or  continued  usefulness  to  its  membexi. 
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Letters  to  the  Editor 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


Design  for  Small  Irrigation  Flume 

Sir — Herewith  is  a  design  for  a  small  irrigation  flume 
similar  to  the  one  shown  in  my  article  in  your  issue  of 
Dec.  7,  1922,  p.  967.  We  are  preparing  to  build  one  of  these 
flumes  over  a  drain  ditch  some  time  this  month  (another 
corrugated  pipe  failed).  The  work  will  be  done  by  force 
account  instead  of  by  contract  as  we  figure  that  we  can 
thus  save  a  considerable  amount. 

This  flume  is  designed  to  carry  6  sec.-ft.  of  water  at  a 
velocity  of  2  ft.  per  second,  with  a  total  loss  in  head  of  0.12 
ft.  Six  second-feet  will  equal  what  we  term  three  "heads" 
of  water,  and  will  be  sufficient  for  small  distribution 
laterals.  By  a  head  of  water  is  meant  the  amount  one  good 
irrigator  can  handle  efficiently. 

The  i-in.  bars  in  the  barrel  of  the  flume  are  placed  in 
the  exact  center  of  the  concrete   (seemingly  at  the  neutral 


Effect  of  Integral  Waterproofing  Compounds 
on  the  Strength  of  Concrete 

Sir — At  the  recent  meeting  of  the  American  Concrete 
Institute  considerable  interest  was  shown  in  a  discussion 
of  the  function  of  integral  waterproofing  compounds  in  con- 
crete. We  have  recently  made  a  series  of  tests  to  deter- 
mine the  effect  of  the.se  compounds  on  the  strength  of  con- 
crete. The  tests  formed  a  part  of  a  series  of  laboratory  and 
field  researches  on  concrete  exposed  to  sulphate  soils  and 
waters. 

Compression  tests  were  made  on  6  x  12-in.  concrete  cyl- 
inders, in  which  11  different  integral  waterproofing  com- 
pounds were  used  in  1:3,  1:4  and  1 :  5  concrete  mixtures, 
with  aggregate  graded  up  to  IJ  in.  In  a  number  of  in- 
stances, two  or  three  percentages  of  the  compounds  were 
used. 

The  tests  were  made  at  the  age  of  28  days  after  curing 
the  concrete  in  a  moist  room. 

Without  exception,  the  compressive  strength  of  the  con- 
crete was  reduced  by  these  compounds.  "Normal"  concrete, 
that  is  without  integral  compounds,  gave  the  following 
strengths:  1:5,  3,010;  1:4,  3,460;  and  1:3,  4,230  lb.  per 
sq.in. 

A  soap  solution  of  i  lb.  per  gal.  of  mixing  water  gave 
a  concrete  strength  57  per  cent  of  normal;  5  per  cent 
crude  oil  (both  asphaltic  and  paraffin  base) ,  gave  concrete 
strengths  73  per  cent  of  normal. 

Four    different    proprietary    waterproofing    compounds. 
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axis).  We  have  found  that  a  wall  of  less  than  4-in.  thick- 
ness is  not  economical;  that  is,  we  can  build  a  4-in.  wall 
as  cheap  as  a  3-in.  wall,  due  to  the  fact  that  a  very  thin 
wall  is  extremely  hard  to  pour  without  a  number  of  rock 
pockets,  and  contractors  will  bid  higher  per  yard  on  the 
thin-wall  structures  so  that  the  saving  in  material  is  offset 
by  the  extra  labor  charge.  By  placing  the  J-in.  bars  in 
the  center,  we  get  a  d  of  2  in.  and  one  set  of  bars 
will  take  care  of  both  positive  and  negative  moments. 

Only  one  pile  is  used  on  each  support.  On  the  center 
bents  we  wili  drive  20-ft.  piles,  break  off  20  in.  to  make  the 
lap  on  the  bars,  and  after  forming  pour  to  the  required 
height.  This  will  be  done  because  the  30-ft.  pile  could  not 
be  handled  without  danger  of  breaking.  The  li-in.  pipe 
reduced  to  1  in.  at  the  bottom  is  placed  in  the  center  of 
each  pile,  and  the  piles  will  be  jetted  instead  of  driven. 

W.  F.  Heath, 
Assistant  Engineer,  Cameron  County 
Water  Improvement  District  No.  2. 
■    San  Benito,  Texas,  Jan.  19,  1923. 


used  in  the  percentages  recommended  by  the  manufacturers, 
gave  concrete  strengths  74  to  87  per  cent  of  normal;  aver- 
age about  80  per  cent.  A  so-called  alkali-proofing  com- 
pound (patented)  gave  concrete  strength  16  per  cent  of 
normal. 

Little  difference  was  found  in  the  relative  effect  of  inte- 
gral compounds  due  to  the  quantity  of  cement  within  the 
range  of  the  mixes  used  in  these  tasts. 

We  have  made  no  tests  on  the  value  of  these  compounds 
for  waterproofing,  and  at  this,  time  no  conclusions  can  be 
given  with  reference  to  their  effect  in  concrete  exposed  to 
sulphates.  However,  users  of  such  compounds  should  con- 
. :'  ler  that  the  strength  and  probably  the  resistance  of  the 
concrete  to  destructive  agencies  may  be  seriously  reduced 
thereby. 

Duff  A.  Abrams. 
Professor  in  Charge,  Structural  Materials, 
Research   Laboratory,  Lewis   Institute. 

Chicago,  111., 
Feb.  14,  1923. 
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Special  Assessments  Subject 
at  Water- Works  Meeting 

C.  M.  Saville  Summarizes  Data  Gathered 

by  Him — Next   Meeting  to  Be 

at  Rochester,  April  7 

Following  lunch  and  the  transaction 
of  business  on  Feb.  21,  the  New  York 
Section  of  the  American  Water  Works 
Association  discussed  the  assessment 
method  of  paying  for  extensions  to 
water  mains.  A  vacancy  on  the  Board 
of  Governors  of  the  section  was  filled 
by  the  election  of  Thaddeus  Merriman, 
chief  engineer  Board  of  Water  Supply 
of  the  City  of  New  York.  It  was  an- 
nounced that  the  section  will  hold  a 
meeting  at  Rochester,  N.  Y.,  on  April 
7,  a  feature  of  which  will  be  a  visit  to 
the  local  water-works  repair  shop  and 
yards. 

The  discussion  on  assessments  was 
opened  by  Caleb  M.  Saville,  chief  engi- 
neer and  manager  of  the  water-works 
of  Hartford,  Conn.,  who  summarized 
data  thus  far  gathered  by  him  for  a 
paper  to  be  presented  to  the  annual 
convention  of  the  association  at  Detroit, 
next  May.  Mr.  Saville  stated  that 
more  cities  were  levying  assessments 
for  water  mains  than  he  had  supposed 
and  that  a  variety  of  methods  are  in 
use,  some  of  which  are  essentially 
guarantees  of  a  stated  percentage 
yearly  revenue  on  the  cost  of  the  ex- 
tension. Hartford  operates  under  the 
guarantee  plan.  The  Connecticut  legis- 
lature, two  years  ago,  placed  municipal 
water-works  accounting  under  the  con- 
trol of  the  State  Utility  Commission. 
Mr.  Saville  believes  that  the  cost  of 
main  extensions  should  be  charged  tc 
capital. 

Discussion 

In  the  discussion,  W.  W.  Brush,  New 
York  City,  stated  that  with  consolida- 
tion frontage  charges  in  New  York  had 
been  abolished.  A  change  from  es- 
tablished practice  is  likely  to  create  a 
general  feeling  of  injustice.  Lack  of  pro- 
test against  existing  practice  indicates 
public  approval.  Nicholas  S.  Hill,  Jr., 
said  that  with  the  bringing  of  private 
water  companies  under  the  control  of 
state  utility  commissions  the  former 
are  no  longer  operated  for  profit,  but 
merely  to  pay  current  charges  and  a 
fair  return  on  the  investment.  Munici- 
pally-owned works  should  be  run  on 
the  same  plan.  Allen  Hazen  remarked 
that  so  far  as  he  knew  there  are  only 
five  large  cities  in  this  country  that 
assess  the  cost  of  water  main  exten- 
sions on  the  abutting  property:  Phila- 
delphia, -Milwaukee,  St.  Paul.  Seattle 
and  Los  Angeles.  These  cities  have 
low  water  rates  because  so  much  of  the 
cost  of  their  water-works  systems  has 
been  raised  as  stated.  The  asseasmtnt 
plan  is  logical,  but  if  adopted  should 
be  continued  in  use. 

M.  N.  Baker,  New  York  City,  stated 
that  as  a  rule,  assessments  for  water 
mains  have  not  been  made  in  accordance 
with  the  underlying  principle  of  assess- 
ments for  benefits,  which  puts  the  cost 
of   the    improvement  on    the   property 


Southern    Pacific   R.R.    Will 
Build  118-Mile  Cutoff 

It  is  announced  by  the  Southern 
Pacific  R.R.  that  following  the 
approval  by  the  court  of  the  In- 
terstate Commerce  Commission's 
recent  decision  permitting  the 
Southern  Pacific  to  retain  control 
of  the  Central  Pacific,  construc- 
tion of  the  section  of  the  Natron 
cutoflf  between  Oakridge  and  Kirk, 
Ore.,  will  be  undertaken.  The  gap 
at  present  is  118  miles  long  over 
the  Cascade  Mountains  and  its 
closing  will  provide  a  new  north 
and  south  line  from  Weed,  Calif., 
to  Eugene,  Ore. 


Experts  Appointed  to  Make  Plan 

for  New  York  and  Environs 

The  names  of  six  city  planners  to 
make  a  study  for  a  regional  plan  of 
New  York  City  and  vicinity  covering 
some  5,000  square  miles  have  been  an- 
nounced by  the  Committee  on  the  Plan 
of  New  York  and  Environs,  acting 
under  the  auspices  of  the  Russell  Sage 
Foundation.  The  six  are  Thomas 
Adams,  of  Adams  &  Thompson,  London 
and  New  York,  chairman;  Harland 
Bartholomew,  city  planning  consultant, 
St.  Louis,  Mo.;  Edward  Bennett,  of 
Bennett,  Parson,  Frost  &  Thomas,  Chi- 
cago (Mr.  Bennett  having  been  a  part- 
ner of  the  late  Daniel  H.  Burnham) ; 
George  B.  Ford,  of  the  Technical  Ad- 
visory Corp.,  New  York  City;  John 
Nolen,  landscape  architect  and  city 
planner,  Cambridge,  Mass.,  and  Fred- 
erick Law  Olmstead,  li.  :dscape  archi- 
tect, Brookline,  Mass.  Mr.  Adams  was 
formerly  associated  with  the  British 
Local  Government  Board;  then  was 
town  planning  adviser  to  the  Canadian 
Conservation,  and  has  recently  opened 
offices  in  New  York  and  London.  He 
is  lecturer  on  civic  design  at  the  Massa- 
chusetts Institute  of  Technology.  A 
preliminary  report  is  to  be  submitted 
by  Oct.  1.  ■ 


benefited,  but  have  been  on  arbitrary 
front-foot  charge,  made  necessary  be- 
cause of  water  main  extensions  into 
sparsely  settled  territory.  Control  of 
city  growth  through  planning  and  zon- 
ing would  lessen  the  number  of  such 
extensions.  Robert  B.  Morse,  chief 
engineer,  Washington  Suburban  Sani- 
tary District,  outlined  the  plan  of 
financing  both  water-works  and  sewers 
in  use  in  the  district  named,  which  rests 
on  the  theory  that  the  entire  capital 
cost  of  these  improvements  should  be 
met  from  (1)  taxes  and  (2)  property 
assessments,  the  latter  chiefly  for  small 
water  mains  and  sewers,  in  the  form  of 
a  yearly  chargp  covering  interest  and 
bond  retirement  charges,  and  terminat- 
ing when  the  bonds  are  paid  off  (see 
Engineerivg  Ncvu-Rrrnrd,  .Tune  2, 
1921,  p.  944). 


U.  S.  Chamber  of  Commerce 
Tackles  Transportation 

Will   Appoint   Committee   Representing 

All   Interests    to   Seek    Effective 

Co-Ordination  of  Facilities 

Following  an  informal  meeting  held 
recently  in  New  York  City  at  the  call 
of  .Julius  H.  Barnes,  president  of  the 
Chamber  of  Commerce  of  the  United 
States,  for  the  consideration  of  trans- 
portation problems,  Mr.  Barnes  has 
taken  steps  to  form  the  general  com- 
mittee recommended  by  the  meeting. 
That  meeting  was  attended  by  Herbert 
Hoover,  who  was  present  informally; 
.Julius  H.  Barnes,  president.  Chamber 
of  Commerce  of  U.  S.  A. ;  Carl  R.  Gray, 
of  Omaha,  chairman  of  transportation 
department  committee;  George  A.  Post, 
of  New  York,  chairman  of  waterways 
committee  of  the  Chamber  of  Commerce 
of  U.  S.  A.;  Samuel  Rea,  president, 
Pennsylvania  System;  A.  H.  Smith, 
president,  New  York  Central  Lines; 
Hale  Holden,  chairman,  railway  execu- 
tives; Howard  Elliott,  representing 
Northern  Pacific  and  N.Y.,  N.H.  &  H. 
R.R.;  C.  H.  Markham,  president,  Illi- 
nois Central;  Daniel  Willard,  president, 
Baltimore  &  Ohio;  W.  D.  Storey,  presi- 
dent, Atchison,  Topeka  &  Santa  Fe; 
A.  J.  Brosseau,  president,  Mack  Truck 
Co.  and  director  of  Chamber  of  Com- 
merce of  U.  S.  A.;  J.  Walter  Drake, 
president,  Hupmobile  Corp.,  and  di- 
rector of  Chamber  of  Commerce  of 
U.  S.  A.;  Alvan  Macauley,  president, 
Packard  Jlotor  Car  Co.,  of  Detroit; 
A.  H.  Swayne,  General  Motors  Corp., 
of  New  York;  George  M.  Graham, 
Chandler  Motor  Car  Co.,  of  Cleveland, 
and  C.  P.  Craig,  Duluth. 

All  Interests  Refpesented 

The  resolutions  adopted  at  this 
meeting  requested  President  Barnes  to 
form  a  general  committee  composed  of 
representatives  of  the  railways,  ship- 
ping interests,  producers,  motor  in- 
dustry, waterway  operators  and  the 
public,  which  should  consider  the  trans- 
portation problem  with  regard  to  gov- 
ernmental relations,  possible  railroad 
consolidations,  and  readjustments  of 
rate  schedules,  proper  co-ordination  of, 
railroads,  motor  transport  and  water- 
way service.  The  committee  is  to  pro- 
vide for  contact  with  the  Department 
of  Commerce,  the  Interstate  Commerce 
Commission  and  any  other  agencies  of 
government.  It  will  convene  at  the  call 
of  the  president  of  the  Chamber  of 
Commerce  and  probably  will  work 
through  sub-committees  for  study  and 
investigation  leading  to  its  reports  and 
recommendations. 

The  Chamber  of  Commerce  has  an- 
nounced progress  in  the  org;ini7.»tion 
of  the  general  and  sub-committees  to 
study  the  various  phases  of  the  prob- 
lem, and  hopes  to  be  helpful  in  work- 
ing out  a  national  transportation 
program  that  will  care  for  trade  ex- 
pansion   already   in    sight 

Further  developments  will  he  pro- 
lenled  to  the  board  of  directors  and 
'.be   memherahip  at  an   early  dat«. 
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Wisconsin  Engineers  Hold 
Annual  Meeting 

Many    Progressive    Ideas    Discussed — 
Joint  Session  Held  With  Drain- 
age Association 

Engineering  Netcs-Bccord  Utaff  Report 
A  permanent  society  headquarters  at 
Madison,  a  code  of  ethics,  a  state  regis- 
tration law  for  engineers,  and  a  move- 
ment for  closer  co-operation  of  all  tech- 
nical associations  in  Wisconsin,  were 
definite  recommendations  made  at  the 
annual  meeting  of  the  Engineering  So- 
ciety of  Wisconsin,  held  at  Madison, 
Wis.,  Feb.  22  to  24.  Some  of  the  ses- 
sions were  held  jointly  with  the  Wis- 
consin Drainage  Association  and  the 
annual  dinner  was  held  jointly  with  the 
Technical  Club  of  Madison.  An  un- 
usual publicity  feature  was  a  large  ad- 
vertisement of  the  dinner  and  the 
speakers,  published  in  the  local  papers 
by  the  Technical  Club. 

Permanent  Offices 

The  suggestion  for  permanent  offices 
was  made  in  the  presidential  address  of 
Jerry  Donahue  (Sheboygan).  The 
adoption  of  the  code  of  ethics  already 
recommended  by  a  joint  committee  of 
the  four  national  engineering  societies 
was  advocated  by  Daniel  W.  Mead 
(Madison),  as  preferable  to  the 
preparation  of  any  new  code.  A  pro- 
posed registration  law  was  submitted 
by  a  joint  committee  representing  five 
local  technical  associations  and  headed 
by  K.  H.  Talbot  (Milwaukee).  As  an 
argument  for  this  law  it  was  pointed 
out  that  Wisconsin  is  surrounded  by 
States  requiring  registration,  so  that 
Wisconsin  engineers  cannot  practice 
outside  without  passing  an  examination, 
while  outside  engineers  are  free  to  prac- 
tice in  that  State.  Although  the  bill 
provides  for  a  "board  of  examiners  of 
architects,  engineers  and  surveyors"  it 
does  not  specify  what  classes  of  engi- 
neers are  to  be  included,  so  that  ap- 
parently it  would  apply  to  mechanical, 
electrical  and  other  engineers,  while  its 
special  purpose  appears  to  be  the  pro- 
tection of  civil  engineers. 

A  review  of  Wisconsin's  highway 
work  by  A.  H.  Hirst,  state  highway 
engineer,  drifted  into  a  general  attack 
on  the  railroads,  Mr.  Hirst  claiming 
that  they  have  made  no  improvements 
in  transportation  for  twenty  years. 
Nobody  undertook  to  puncture  this 
soap-bubble,  the  purpose  in  blowing 
which  was  not  clear.  Tile  drains  placed 
directly  below  the  edges  of  the  paved 
roadway  and  having  laterals  to  the  side 
ditches  were  advocated  by  E.  H.  Ros- 
siter  (Chicago)  as  more  effective  than 
ditch  drains,  but  Mr.  Hirst  considered 
that  no  tiling  could  provide  for  spring 
rains  and  floods. 

Land   Drainage  and   Sanitation 

Relations  of  land  drainage  to  sani- 
tation, as  in  the  elimination  of  mos- 
quitoes, yellow-fever  and  typhoid,  were 
reviewed  by  -L.  K.  Sherman  (Chicago). 
He  considered  that  the  use  of  public 
water  for  sanitation  should  be  consid- 
ered before  the  rights  of  navigation 
and  water  power.  Sanitation  is  a  mat- 
ter for  engineers  rather  than  medical 
officers  of  local  boards  of  health.  H-e 
advocated  the  New  Jersey  system  by 
which  land  outside  of  drainage  districts 
pays  an  assessment  on  account  of  sani- 
tarv  benefits.  Further,  the  county  or 
State  should  pay  a  share  of  the, con- 


Engineers  Invited  to  Inspect  New 
Niagara  Power  Tunnel 

The  Niagara  Falls  Power  Co.  has  ex- 
tended an  invitation  to  all  engineers 
and  contractors  to  inspect  the  large 
power  tunnel  now  nearing  completion 
on  the  American  side  of  the  falls.  Wa- 
ter is  to  be  turned  in  about  April  1, 
and  the  period  of  inspection  has  been 
set  from  March  20  to  April  1. 

This  tunnel,  described  in  Engineer- 
ing News-Record,  April  27,  1922,  is  the 
largest  water-power  tunnel  yet  built. 
It  is  4,.500  ft.  long  and  has  a  horseshoe- 
shape  section  32  ft.  high  and  32  ft. 
wide  inside  a  2-ft.  concrete  lining.  At 
its  entrance  there  is  a  wide  and  deep 
inlet  excavated  in  the  bed  of  the 
Niagara  River  terminating  in  a  bell 
mouth  portal  to  the  tunnel.  From  that 
point  the  tunnel  dips  down  to  a  depth 
of  120  ft.,  passing  underneath  the  City 
of  Niagara  Falls,  N.  Y.,  and  emerging 
at  the  canal  basin  near  the  brink  of 
the  Niagara  Gorge  about  half  a  mile 
below  the  falls.  At  the  outlet  end  of 
the  tunnel  is  a  forebay  from  which 
three  penstocks  will  carry  the  water 
to  the  power  house  situated  at  the 
water's  edge  below  the  high  bank. 


Third  Member  Added  to  Califor- 
nia Highway  Commission 

After  some  delay,  Friend  W.  Rich- 
ardson, Governor  of  California,  has 
named  Nelson  T.  Edwards,  member  of 
the  board  of  supervisors  of  Orange 
County,  as  the  third  member  of  the 
California  State  Highway  Commission. 
The  other  two  members  are  Harvey  M. 
Toy,  San  Francisco,  chairman,  and 
Louis  H.  Everding,  Eureka. 


struction  cost  of  such  districts  for 
the  same  reason.  In  the  discussion, 
C.  M.  Baker  (state  sanitary  engineer) 
pointed  out  that  drains  should  not  be 
used  as  sewers,  as  has  been  done  in 
some  cases,  with  consequent  pollution 
of  streams. 

That  engineers  are  largely  respon- 
sible for  the  generally  neglected  con- 
dition of  sewage  treatment  plants  was 
the  opinion  expressed  by  W.  H.  Cope- 
land,  chemist  of  the  Milwaukee  Sewer- 
age Commission,  in  discussing  a  paper 
on  "Effective  Sewage  Treatment"  by 
Paul  Hansen  (Chicago).  The  plants 
are  frequently  too  small  and  have  too 
little  provision  for  sludge  disposal,  so 
that  they  become  a  nuisance,  but  as  the 
engineer  locates  these  plants  in  outly- 
ing places  the  nuisance  does  not  arouse 
public  opinion  to  demand  efficient  ope- 
ration. Mr.  Copeland  might  have 
noted  that  in  many  cases  public  opinion 
v/ould  not  permit  such  plants  to  be  lo- 
cated in  any  but  an  outlying  place. 
However,  he  considers  the  solution  of 
the  difficulty  lies  in  educating  public 
opinion  as  to  sewage  disposal  by  means 
of  public  addresses  and  articles  in  the 
local  papers.  As  to  sludge  disposal,  he 
considers  that  too  much  liquid  is  used 
in  sludge  digesting  chambers  and  too 
little  moisture  in  the  drying  beds. 

With  an  attendance  of  abcut  300  at 
the  annual  dinner  the  attractions,  were 
an  address  by  C.  F.  Loweth,  chief  en- 
gineer of  the  Chicago,  Milwaukee  &  St. 
Paul  Ry.  and  president  of  the  Ameri- 
can Society  of  Civil  Engineers,  and 
moving  pictures  illustrating  the  manu- 
facture of  cast-iron  pipe. 


New  York  Section,  Am.  Soc.  C.E., 
Would  Save  High  Bridge 

Resolutions  passed  at  the  meeting  last 
Friday  of  the  New  York  Section,  Amer- 
ican Society  of  Civil  Engineers,  called 
for  the  appointment  of  a  committee, 
members  of  which  are  socially  verse!  in 
deep  foundation  and  masonry  arch  de- 
sign and  construction,  to  investigate 
conditions  at  High  Bridge,  vsdth  a  viev 
to  preserving  the  structure  which,  ac- 
cording to  news  accounts,  is  again  in 
danger  of  being  demolished  as  an  ob- 
struction to  Harlem  River  traffic. 
Because  its  utility,  historic  importance 
and  beauty  are  such  as  to  commend  its 
preservation  this  committee  together 
with  any  other  society  committees  which 
may  be  appointed  is  to  study  the  sit- 
uation, and  to  report  (1)  on  the  engi- 
neering and  aesthetic  feasibility  of 
modifying  High  Bridge  to  make  it  meet 
legitimate  needs  of  Harlem  River  navi- 
gation, and  (2)  on  the  approximate  cost 
of  such  rehabilitation  as  against  the 
cost  of  demolition  and  replacement  by 
a  new  structure  for  carrying  the  aque- 
duct of  the  Croton  water  supply  for 
New  York. 

The  meeting  also  by  resolution 
endorsed  the  proposed  constitutional 
amendment  in  New  York  which  would 
combine  the  offices  of  the  state  engi- 
neer with  that  of  superintendent  of 
public  works,  but  went  on  record  as 
emphatically  opposing  that  provision  of 
the  amendment  which  simply  provides 
that  the  combined  offices  be  adminis- 
tered by  a  practical  civil  engineer.  The 
section  embodied  in  a  resolution  protests 
that  the  combined  offices  should  be 
under  a  professional  engineer  with  not 
less  than  15  years  experience  and  train- 
ing in  engineering  work. 

Discussion  of  the  proposed  benevolent 
fund  for  the  society  brought  out  the 
fact  that  many  of  the  members  were 
still  undecided  as  to  its  merit.  Motion 
was  passed  therefore  that  the  chair 
appoint  a  committee  of  five  members, 
including  one  or  more  members  of  the 
board  of  direction  of  the  section,  to 
prepare  a  concise  statement  to  be  pre- 
sented to  the  section  at  the  April  meet- 
ing, at  which  time  a  vote  may  be  taken. 

The  section  held  an  informal  debate 
upon  the  merits  of  the  proposal  now 
before  the  society  that  it  affiliate  with 
the  Federated  American  Engineering 
Societies,  in  the  course  of  which 
J.  Parke  Channing,  a  vice-president  of 
the  Federation  presented  a  statement  of 
why,  in  his  opinion,  the  Am.  Soc.  C.  E. 
should  affiliate.  Nelson  P.  Lewis,  Lewis 
D.  Rights  and  Col.  J.  P.  Hogan_  pre- 
sented arguments  againstthe  society's 
becoming  a  member-society  of  the 
Federation. 


Memorial  to  B.  F.  Cresson,  Jr., 
Held'in  Trenton 

A  memorial  to  the  late  B.  P.  Cres- 
son, Jr.,  chief  engineer  of  the  New 
York  Port  Authority,  was  held  at 
Trenton,  N.  J.,  Feb.  19.  J.  Spencer 
Smith  presided  and  read  a  letter  of 
appreciation  of  Mr.  Cresson's  work 
from  (Governor  Smith.  Speakers,  all 
of  whom  eulogized  the  professional  and 
private  life  of  Mr.  (jresson,  included: 
Senator  Clarence  E.  Case  and  Assem- 
blyman Herbert  Pasco,  of  the  N.  Y. 
Legislature;  J.  Hampton  Moore.  Mayor 
of  Philadelphia:  Lewis  H.  Pounds, 
W.  L.  Saunders.  Richard  C.  Jenkinson 
and  Thomas  A.  H.  Hay. 
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Am.Soc.C.E.  Board  Directs  Draft 
of  Model  License  Law 

It  is  announced  by  the  American  So- 
ciety of  Civil  Engineers  that  the  follow- 
ing* resolutions  with  regard  to  the 
licensing  of  engineers  were  adopted  at 
a  meeting  of  the  board  of  direction  held 
on  Jan.  19,  1923: 

Whereas :  Twenty-two  states  have  re- 
cently passed  laws  for  the  registration 
or  licensing  of  professional  engineers 
and  there  are  laws  pending  in  the  legis- 
latures of  more  than  five  additional 
states,  and  while  there  are  many  engi- 
neers strongly  in  favor  of  such  laws, 
there  are  many  engineers  opposed  to 
such  laws,  therefore  be  it: 

Resolved:  That  the  society  should 
recognize  a  tendency  in  the  adoption  of 
laws  for  the  registration  or  licensing 
of  professional  engineers  and  while  at 
this  time  it  is  not  advisable  to  under- 
take to  secure  the  passage  of  laws  in 
states  in  which  such  action  is  not  al- 
ready contemplated,  it  should  be  its 
endeavor  when  such  legislation  is  pro- 
posed, to  advocate  the  adoption  of  uni- 
form laws,  properly  drafted,  for  the 
protection  of  the  public  and  the  engi- 
neering profession;  and  it  should  also 
be  its  endeavor  to  secure  such  modifi- 
cation of  objectionable  features  in  ex- 
isting laws  so  as  to  bring  them  into 
conformity  with  a  uniform  law  ap- 
proved by  this  society. 

Resolved:  That  in  order  to  meet  the 
existing  circumstances  in  states  where 
such  laws  are  proposed,  this  board  ad- 
vises the  postponement  of  such  pro- 
posed legislation  pending  a  fuller  agree- 
ment -within  the  engineering  profession 
in  the  matter  of  registration  or  licens- 
ing of  professional  engineers.  And  be 
it  further : 

Resolved:  That  the  committee  on 
registration  of  engineers  be  instructed 
to  present  for  the  consideration  of  the 
board  at  its  meeting  in  New  Orleans, 
April  16-17,  1923,  a  method  of  pro- 
cedure by  which  this  society  may 
actively  carry  out  the  policy  enunciated 
in  this  resolution  and  submit  a  draft  of 
the  law,  which  in  its  opinion,  is  de- 
sirable for  general  adoption. 


Propose    New    Hudson    River 
Tunnels  as  Business  Venture 

The  incorporation  of  the  Interstate 
Vehicular  Tunnels  Co.  for  the  construc- 
tion and  operation  of  twin  vehicle  and 
pedestrian  tunnels  under  the  Hudson 
River,  extending  from  some  point  on 
the  New  York  shore  between  23rd  and 
42nd  Sts.  to  New  Jersey,  is  contem- 
plated in  a  bill  that  has  been  introduced 
into  the  New  York  and  New  Jersey 
Ivegislatures.  The  incorporators  named 
in  the  bill  are  Frank  M.  Williams,  for- 
merly state  engineer  of  New  York ; 
Darwin  R.  James,  New  York,  and  New- 
ton H.  Porter,  of  New  Jersey. 

Under  the  terms  of  the  bill  the  tun- 
nels would  revert  after  fifty  years  to 
the  cities  that  it  is  to  connect,  but  the 
fitatcs  or  cities  may  recapture  them  five 
years  after  their  completion.  The  cost 
i!i  estimated  at  $30,000,000,  which  i.s 
very  close  to  that  of  the  Interstate 
vehicle  tunnel  now  under  construction. 

The  tolls  fixed  in  the  bill  for  pas.sage 
through  the  tunnel  vary  from  5c  for 
pedestrians  to  80c.  for  autfimobile 
trucks  and  hu.te.s  having  a  wheel  base 
between  15  and  17  ft.  in  length. 


Bill  for  Second  Vehicle  Tunnel 
Under  Hudson  River 

A  bill  introduced  in  the  New  York 
State  Legislature  proWdes  for  the  con- 
struction of  a  second  vehicle  tunnel 
under  the  Hudson  River  connecting 
New  York  with  New  Jersey,  at  about 
12.5th  St.  in  the  Borough  of  Manhattan, 
New  York  City.  Under  the  bill  the  new 
tunnel  would  be  planned  and  its  con- 
struction directed  by  joint  action  of 
the  existing  Interstate  Tunnel  Commis- 
sion of  New  Y'ork  State  and  the  repre- 
sentatives of  the  State  of  New  Jersey 
or  of  any  properly  constituted  authority 
thereof.  This  bill  responds  to  a  certain 
amount  of  agitation  in  favor  of  a  tunnel 
in  the  vicinity  of  the  location  described, 
which  has  been  caiTied  on  during  the 
past  year.  An  appropriation  of 
$1,000,000  toward  the  construction  of 
the  tunnel  is  carried  by  the  bill.  As  in 
the  case  of  the  Canal  St.  tunnel,  now 
under  construction,  all  expenditures  are 
to  be  shared  equally  by  the  two  parties, 
and  the  completed  tunnel  is  to  be  oper- 
ated by  the  commissions  as  a  toll  tun- 
nel. The  tunnel  is  to  be  for  the  ex- 
clusive use  of  pedestrians  and  vehicles 
not  operated  by  public  service  corpora- 
tion.   

Long  Beach  Reconstructing 

Sewage  Screening  Plant 

Long  Beach,  Calif.,  has  awarded  a 
contract  to  the  Water  Supply  Co.  for 
the  thorough  repair  of  the  existing 
Reinsch-Wurl  screen  and  the  installa- 
tion ahead  of  it  of  another  screen  of 
the  drum  type  to  increase  the  capacity 
of  the  screening  plant.  These  changes 
are  preliminary  to  the  installation  of 
additional  pumps  of  larger  capacity, 
which,  however  will  not  be  begun  until 
the  present  disposal  plant  is  recon- 
structed. Two  results  are  to  be  ac- 
complished by  the  present  work, 
namely,  the  renewal  of  the  badly  worn 
screens  which  are  now  in  service  and 
the  increase  in  the  capacity  of  the  plant 
by  the  use  of  the  drum  screen  which  is 
expected  to  remove  the  gi-eater  portion 
of  the  solids,  leaving  only  suspended 
matter  to  be  handled  by  the  Reinsch- 
Wurl  screen.  During  the  repairs  a 
bypass  to  be  constructed  around  the 
plant  will  temporarily  deliver  the 
sewage  to  the  ocean  outfall.  No  ex- 
tension of  the  outfall  is  contempleted 
at  present. 

Engineers  Chosen  for  Kansas  City 
Water-Works  Extension 

After  considerable  delay  in  the  addi- 
tional water-supply  project  for  Kansas 
City,  Mo.,  due  to  a  court  decision  that 
the  non-partisan  water  board  was  il- 
legally created  and  the  reversion  of  the 
control  of  the  works  to  the  fire  and 
water  board,  the  latter  board  has  ap- 
pointed George  W.  Fuller,  of  Fuller  & 
McClintock,  New  York  City,  and  Alex- 
ander Maitland,  president  of  the  Kan- 
sas City  Bridge  Co..  as  engineers  for 
the  new  supply.  Mr.  Maitland  was 
chairman  of  the  non-partisan  water 
board.  Fuller  &  McClintock  made  a  de- 
tailed report  on  water-works  enlarge- 
ments for  Kansas  City  about  two  years 
ago  and  on  April  4,  1922,  water  bonds 
to  the  amount  of  $11,000,000  were  au- 
thorized by  a  4  to  1  popular  vote. 
(See  Ev{pnerrh>ii  S'ewK-Rprord,  Oct. 
28,  1920,  p.  8r,.=,,  April  13,  1922,  p.  626 
and  Dec.  21,  1922,  p.  1089.) 


Views  of  Coal  Commission 
Begin  to  Take  Form 

Small  Danger  of  Price-Control  by  Com- 
bination— Storage  Seen  as  Im- 
portant Factor 

Washington   Coi^espondence 

Competition  is  so  rampant  in  the  pro- 
duction of  coal  that  price  control  hardly 
would  be  within  the  range  of  proba- 
bility, even  were  the  operators  inclined 
to  attempt  it.  That  the  President's 
coal  commission  has  reached  that  con- 
clusion was  clearly  deducible  from 
statements  by  Chairman  Hammond  and 
Commissioner  Smith.  For  the  next  few 
weeks,  the  commission,  would  concen- 
trate much  of  its  attention  on  anthra- 
cite matters.  It  is  clear  also  that  the 
commission  is  not  in  sympathy  with  the. 
agitation  for  an  embargo  on  anthracite 
exports,  that  its  sentiment  is  stronger 
than  ever  against  the  railroad  practice 
of  commandeering  coal  and  that  certain 
coal  rail-rate  structures  need  to  be 
scrutinized  carefully. 

Price  Control 

The  comment  as  to  price  control  fol- 
lowed a  statement  by  Chainnan  Ham- 
mond to  the  effect  that  the  commission 
intends  to  study  coal  prices  over  a 
period  of  several  years.  Mr.  Hammond 
predicted  that  certain  economies  would 
be  recommended,  which  will  have  an 
effect  on  prices,  but  he  said  there  is  no 
e%'idence  that  producers  ever  have  con- 
sidered any  combination  with  the  idea 
of  bringing  about  higher  prices  for  coal. 
On  the  contrary,  he  said,  there  is  plenty 
of  evidence  of  competition  of  the  cut- 
throat variety.  Dr.  Smith  added  the 
opinion  that,  were  operators  to  agree  on 
a  price  for  coal,  some  one  of  them 
would  cut  the  price  before  he  had  been 
an  hour  out  of  the  meeting.  These 
points  were  emphasized  to  make  it  clear 
that  the  commission's  exhaustive  study 
of  prices  has  as  its  objectives  things 
other  than  the  uncovering  of  a  price- 
fixing  conspiracy. 

Chairman  Hammond  called  attention 
to  the  far-reaching  effect  of  railroad 
rate  schedules  on  the  coal  problem  as  a 
whole.  He  was  careful  to  point  out, 
however,  that  the  commission  recog- 
nizes the  Interstate  Commerce  Commis- 
sion as  the  specialist  on  these  matters 
and  that  no  recommendation  with  re- 
gard to  rate  stractures  will  be  made 
until  full  advantage  has  been  taken  of 
the  views  of  that  body. 

Importance  of  Storage 

Chairman  Hammond  admitted  that 
the  importance  which  he  attaches  to 
storage  amounts  almost  to  an  obsession. 
He  strongly  commended  the  public 
utility  companies  for  the  progress  that 
they  have  made  in  establishing  a  policy 
whereby  mo-t  of  their  plants  provide 
ample  storage  reserves.  Inducements 
will  have  to  be  held  out.  he  said,  to  en- 
courage such  a  policy  among  the  small 
consumers,  but  the  commission  expect-t 
to  find  a  way  that  will  result  in  large 
storage  on  the  part  of  the  railroads.  He 
pointed  out  in  no  uncertain  terms  that 
there  is  no  such  thing  as  a  "right" 
whereby  railroads  commandeer  coal.  It 
was  revealed  that  Governor  Marshall 
calls  this  practice  "stealing."  Other 
references  made  to  coal  commandeering 
indicate  that  sentiment  against  it  is 
well  crystallized  among  the  commia- 
sioners. 
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Construction    Division    Men 
Resent  War  Fraud  Charges 

Former  Officers  Pass   Resolutions  Pro- 
testing Action  as  Treason 
Against  an  Industry 

At  a  meeting  held  in  New  York  last 
week  of  former  officers  of  the  Con- 
struction Division  of  the  Army,  a  reso- 
lution was  passed  in  which  it  was 
stated  that  the  recent  indictments 
against  former  officers  of  the  United 
States  Army  and  bills  in  equity  against 
former  war  time  contractors  were  con- 
sidered as  being  directed  as  well  toward 
the  entire  Construction  Division  of  the 
Army  charged  with  actual  execution 
of  the  contracts. 

The  full  resolution  follows: 

"Resolved  that,  the  Construction  Di- 
vision Association  is  composed  of  engi- 
neers, architects  and  members  of  pro- 
fessions related  to  construction  who 
volunteered  for  service  during  the  war 
and  were  assigned  to  the  Construction 
Division  of  the  Army.  This  division 
was  inti-usted  with,  the  great  task  of 
building  camps  in  time  to  train  troops 
to  get  to  France. 

"Charges  have  been  made  in  civil  and 
criminal  proceedings  of  treasonable 
conspiracy  to  delay  and  obstruct  this 
work  of  vital  necessity,  and  to  defraud 
the  government.  Charged  as  we  were 
with  the  execution  of  this  work  no  such 
conspiracy  could  have  existed  without 
our  knowledge.  No  such  conspiracy 
could  have  moved  one  step  without  our 
connivance  and  active  aid. 

"Indictment  of  Treason" 

"The  indictment  is  an  indictment  for 
treason  of  the  1,500  officers  and  the  thou- 
sands of  men  who  were  entrusted  with 
this  work.  It  is  an  indictment  of  the 
capacity  of  the  nation  in  the  time  of  its 
need  to  draw  from  the  ranks  of  the 
technical  professions  and  the  construc- 
tion industry  a  body  of  men  who  will 
not  knowingly  betray  their  country. 

"In  the  mind  of  a  large  part  of  the 
public,  not  directly  acquainted  with  this 
task,  there  has  existed  a  complete  mis- 
understanding of  the  facts  as  to  the 
contracts  under  which  work  was  done. 

"At  the  outbreak  of  the  war  it  was 
found  that  to  wait  until  specifications 
could  be  drawn  and  detail  plans  worked 
out  for  the  great  cities  that  had  to  be 
built  to  house  and  train  our  troops 
would  intolerably  hold  us  back  from 
fighting  in  the  war. 

"In  this  situation  the  ordinary  peace 
time  method  of  contracting  could  not 
be  used.  It  is  frequently  said  and  be- 
lieved that  in  this  exigency  contracts 
v.'ere  made  for  construction  under  which 
the  conti'actor  was  to  receive  as  profit 
10  per  cent  on  all  expenditures  made,  so 
that  the  higher  the  cost  the  greater  the 
profit. 

"Such  contracts  were  in  fact  made  by 
some  governmental  agencies,  but  not 
by  the  Construction  Division  of  the 
Army.  The  contracts  which  are  being 
attacked  all  contained  a  limitation  on 
the  amount  of  the  fee  to  be  paid.  In 
the  sixteen  national  army  cantonment 
contracts  the  maximum  fee  was  reached 
long  before  the  work  was  completed  and 
the  gross  profit  on  the  whole  work  ran* 
between  2  per  cent  and  3  per  cent. 

"The  contracts  gave  the  Construction 
Division  control  over  the  work,  which, 
if  we  did  our  duty,  required  us  to  ter- 
minate the  contract  if  the  work   wero 


A.A.E.  Directors  Condemn  Can- 
tonment Suits  and  Indictments 

At  its  meeting  Feb.  19-20,  192.3,  at 
Chicago,  the  board  of  directors  of  the 
American  Association  of  Engineers 
passed  the  following  resolution: 

"Whereas;  It  has  come  to  the  atten- 
tion through  the  press  and  in  other 
ways  that  indictments  have  been  pre- 
sented and  suits  instituted  against  a 
number  of  contractors  and  others  who 
built  the  various  camps  and  canton- 
ments during  the  war,  and 

"Whereas,  The  charges  in  the  indict- 
ments, while  general,  are  monstrous,  in 
degree  laying  under  heinous  stigma  not 
alone  the  defendants  named  but  by  im- 
plication many  leading  engineers  and 
others  engaged  in  the  construction  in- 
dustry generally,  who  gave  unselfishly 
of  their  time  and  skill  towards  the  solu- 
tion of  handling  the  vast  undertaking 
that  confronted  the  United  States  at 
the  opening  of  the  war;  therefore, 

"Be  it  resolved  by  the  A.A.E.  that 
common  justice  demands  immediate 
trial  of  these  suits  be  brought,  that 
these  defendants,  if  innocent,  may  not 
longer  rest  under  the  odium  of  the 
grave  charges  and  the  good  name  of  the 
engineering  profession  and  those  in  the 
construction  industry  be  cleared  of  any 
charge  to  conspire  to  defraud  the  gov- 
ernment, and  that  copies  of  these  reso- 
lutions be  sent  to  the  President  of  the 
United  States,  the  Attorney-General, 
and  the  presiding  officers  of  the  Senate 
and  House  of  Representatives." 


Corrects  Arguments  in  Am.  Soc. 
C.  E.  Federation  Ballot 

As  chairman  of  the  committee  of  the 
Board  of  Direction  of  the  Am.  Soc. 
C.  E.  appointed  to  prepare  the  argu- 
ments against  that  society's  joining  the 
Federated  American  Engineering  So- 
cieties, C.  M.  Holland  has  written  to 
Gardner  S.  Williams  in  reply  to  a 
criticism  by  the  latter  concerning  a 
statement  in  those  arguments.  Mr. 
Holland  corrects  an  inaccuracy  in  the 
statement  as  to  the  traveling  expenses 
incurred  by  the  Federation.  The  figure 
given  was  $15,000  for  1922,  whereas  it 
should  have  been  $16,445.74  for  the 
past  two  years.  He  explains  that  the 
statement  was  made  in  good  faith  based 
on  information  believed  to  be  trust- 
worthy, and  points  put  that  the  favor- 
able arguments  also  are  misleading  on 
this  point,  in  that  they  lead  to  the  in- 
ference that  only  $6,600  was  spent  for 
travel  during  1922,  whereas  the  state- 
ment of  the  Federation  shows  that 
$8,417.65  was  spent  for  that  purpose. 

riot  done  as  efficiently  and  economically 
as  the  urgency  permitted.  We  believe 
this  was  done.  We  know  we  gave  all 
that  was  in  us  to  perform  this  task. 
We  believed  that  speed  meant  thousands 
of  lives  and  that  our  Government  and 
our  civilization  were  in  jeopardy. 

"Accepting  as  we  do  these  charges  as 
equally  directed  at  us,  through  whom 
the  whole  construction  industry  con- 
tributed its  co-operation  in  the  war,  we 
resent  them  as  a  charge  of  treason. 

"And  be  it  further  resolved  that  copies 
of  this  resolution  be  sent  to  the  Presi- 
dent of  the  United  States,  the  Attorney 
General  of  the  United  States,  the  Chair- 
man of  the  Senate  Judiciary  Committee 
and  the  chairman  of  the  House  Judici- 
ary Committee." 


Ohio  Engineers  Convention 
Supports  Pending  Bills 

Included  in  important  action  taken 
at  the  forty-fourth  annual  convention 
of  the  Ohio  Engineering  Society  held  at 
the  New  Southern  Hotel,  Columbus, 
Feb.  8  and  9,  was  a  resolution  unan- 
imously favoring  Senate  Bill  No.  84 
which  provides  for  the  registration  of 
all  engineers  employed  on  public  work. 
It  was  urged  that  such  registration 
would  raise  the  standard  of  the  engi- 
neers so  employed.  Another  resolution 
was  unanimously  adopted  favoring 
House  Bill  No.  183  extending  the  tenure 
of  county  surveyors  in  Ohio  from  two 
to  four  years.  The  bill  does  not  affect 
present  officials,  nor  does  it  raise 
salaries. 

Two  other  bills  were  given  unani- 
mous support:  the  public  health  bill, 
permitting  municipalities  or  other  pol- 
itical sub-divisions  to  make  assessments 
on  property  to  carry  out  sewage  proj- 
ects which  have  been  approved  by 
voters;  and  the  bill  proposing  a  tax  of 
IJ  cents  per  gallon  on  all  gasoline  sold 
in  Ohio,  the  proceeds  to  be  used  for  road 
purposes. 

Among  convention  speakers  were: 
Clifford  Older,  state  highway  engineer 
of  Illinois,  who  gave  an  interesting  talk 
on  "The  Bates  Road  Teste";  C.  B.  Cor- 
nell, construction  engineer  on  the  Col- 
umbus Storage  Dam  project,  who  told 
of  the  progress  of  that  work;  R.  N. 
Begien,  general  manager  of  the  B.  & 
0.  RR.  at  Cincinnati,  who  spoke  on 
railroad  transportation;  John  Laylin, 
assistant  director  of  highways  and 
public  works,  stationed  at  Norwalk; 
Glenn  R.  Logue,  chief  engineer  of  the 
bridge  department,  Ohio  Highway  Com- 
mission; T.  Glenn  Phillips,  consultant 
to  the  city  planning  commission  of 
Detroit;  and  W.  D.  McKinney,  secretary 
of  the  Southern  Ohio  Coal  Exchange. 

Officers  for  the  coming  year  were 
elected  as  follows:  John  Leech,  Steu- 
benville,  president;  E.  A.  Lawrence, 
Columbus,  vice-president  and  John  W. 
Graham  of  Chillicothe,  secretary-treas- 
urer. The  latter  was  re-elected  while 
Mr.  Leech  succeeds  Robert  M.  Waid  of 
Columbus. 

Sir  Henry  Thornton  Names 
Executives  for  C.N.R. 

Sir  Henry  Thornton,  president  of  the 
Canadian  National  Railways,  has  an- 
nounced the  following  appointments: 
S.  J.  Hungerford,  vice-president  in 
charge  of  operation  and  maintenance; 
W.  D.  Robb,  vice-president  in  charge  of 
natural  resources,  development  and 
colonization,  also  express  and  telegraph 
departments;  Major  Graham  A.  Bell, 
vice-president  in  charge  of  finance; 
Gerald  G.  Ruel,  tice-president  and  gen- 
eral counsel;  R.  C.  Vaughan,  director  of 
purchases  and  stores. 

Mr.  Hungerford  has  had  a  long  ex- 
perience in  railway  affairs.  He  was 
bom  in  Bedford,  Que.,  in  1872  and  22 
years  ago  joined  the  staff  of  the  C.P.R., 
becoming  superintendent  of  the  C.P.R. 
shops  and  afterwards  master  mechanic 
of  the  Western  Division.  In  1910  he 
joined  the  Canadian  Northern  Ry.  on 
which  he  held  several  important  posi- 
tions, and  when  the  line  was  taken  over 
by  the  government  he  became  in  1920 
vice-president  over  operating  and  main- 
tenance, and  later  designated  as  acting 
president. 
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Metropolitan  District  of  Chicago 
to  Be  Discussed 

A  metropolitan  planning  conference 
to  discuss  the  development  of  the  Chi- 
cago metropolitan  district  has  been 
called  for  March  3  at  the  City  Club  of 
Chicago.  Mayors  of  14  cities,  presi- 
dents of  villages,  chairmen  of  official 
boards  and  commissions,  and  repre- 
sentatives of  civic  and  commercial 
bodies  are  included  in  the  call.  A  com- 
prehensive plan  for  the  district  ex- 
tending from  Waukegan  to  Gary  is  pro- 
posed and  a  permanent  planning  com- 
mission may  be  created.  A  survey  is 
proposed  to  cover  the  i)  dustrial,  com- 
mercial, civic,  social,  sanitary  and 
governmental  problems.  Indicating  the 
need  is  the  statement  that  there  are 
more  than  300  local  taxing  govern- 
mental units,  14  cities,  83  villages,  191 
school  districts,  29  townships  and  31 
park  districts.  No  less  than  98  boards 
or  engineers  are  ind«'pendently  plan- 
ning and  constructing  sewers,  119 
street  or  engineering  departments  are 
laying  out  and  paving  streets,  highways 
and  boulevards,  94  legislative  bodies 
enact  ordinances  and  regulate  local 
transportation. 

(  ]. 

Engineering  Societies} 
i  1 


R.  D.  Hubbard,  assistant  engineer  of 
the  state  reclamation  service,  vice-presi- 
dent; P.  W.  English,  manager  of  the 
Denver  Blue  Print  and  Supply  Co., 
secretary;  V.  F.  Whitmore,  office  engi- 
neer for  the  Union  Pacific  R.R., 
treasurer. 


Calendar 


Aonoal  Meetings 


AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION.  Chicago  ;  .An- 
nual Convention,  Chicago,  March 
13-15. 

AMERICAN  ASSOCIATION  OF  ICN- 
<;i.\'KERS.  Chicago;  Annual  Con- 
vention, Norfolk,  Va.,  May  7-9. 

AMERICAN  SOCIETY  FOR  TEST- 
I.\'G  MATERIALS,  Philadelphia  ; 
Annual  Meeting,  Atlantic  City, 
N.  J..  June  25-29  or  30. 


The  San  Francisco  Engineers'  Club 
on  Feb.  14  listened  to  an  address  by 
E.  J.  Mehren,  editor  of  Engineering 
Sews  -  Record,  on  "Impressions  of 
the  Present  Trend  In  Engineering 
Progress." 

The  Colorado  Society  of  Engineers  at 

its  recent  annual  meeting  elected  the 
following  officers:  President,  W.  M.  Mc- 
Mechen;  vice-president,  F.  C.  Stein- 
hauer;  secretary-treasurer,  C.  M.  Light- 
burn. 

The    Colorado    Engineering    Council 

recently  elected  the  following  officers 
for  1923:  President,  Prof.  L.  G.  Car- 
penter; vice-preside.st,  R.  W.  Gordon; 
secretary-treasurer,  C.  M.  Lightburn. 
The  Colorado  Section  of  the  American 
Chemical  Society  was  admitted  to  mom- 
bership,  making  twelve  member  organ- 
izations. 

The  Wyoming  Society  of  Engineers 
hag  elected  thr  following  officers:  Pres- 
ident, J.  W.  Wisda;  vice-president,  Z.  E. 
Sevison;  secretary-treasurer,  H.  G.  Mat- 
son,  Cheyenne. 

The  Denver  Chapter  American  Asno- 
riatlon  of  Engineers.  Feb.  5,  elected 
officers  as  follows:  O.  F.  Reedy,  assis- 
tant state  highway  engineer,  president; 


Personal  Notes 


A.  C.  LiNGLEV,  who  has  been  division 
engineer  for  Division  4  of  the  Missouri 
State  Highway  Dept.,  with  offices  in 
Kansas  City,  since  last  Spring,  has  been 
appointed  construction  engineer  for  the 
Highway  Department  with  offices  at 
Jefferson  City.  His  successor  is  W.  M. 
Spann,  who  has  been  acting  construc- 
tion engineer  of  Jefferson  City. 

RoLLiN  J.  Windrow  has  resigned  as 
consulting  engineer  for  the  Missouri 
State  Highway  Commission  and  per- 
sonal representative  of  Theodore  Gary, 
chairman  of  the  commission,  to  devote 
his  time  to  personal  business.  Mr.  Win- 
drow is  connected  with  the  firm  of 
Smith  Bros.,  prominent  general  con- 
tractors of  Dallas,  Texas. 

Thomas  E.  Mitten  has  resigned  as 
president  of  the  Philadelphia  Rapid 
Transit  Co.  He  will  remain  with  the 
company  as  chairman  of  the  board  of 
directors  in  which  capacity  he  will  have 
charge  of  negotiations  between  the  com- 
pany and  the  city  with  regard  to  the 
operation  of  city-built  rapid  transit 
lines. 

J.  Rowland  Bibbins  has  resigned  as 
manager  of  the  transportation  depart- 
ment, Chamber  of  Commerce  of  the 
United  States,  to  engage  in  consulting 
practice  in  transportation  and  its  re- 
lated economic  and  civic  problems, 
including  traffic  surveys,  railway  ter- 
minal and  transit  developments,  valu- 
ations and  franchise  arbitrations,  and 
transportation  aspects  of  city  planning 
work.  Mr.  Bibbins  was  previously 
associated  with  the  Bion  J.  Arnold 
Engineering  Association  of  Chicago, 
and  in  this  work  studied  intensively  the 
transportation  problems  of  some  twenty 
cities  of  the  United  States  and  Canada 
with  regard  to  rapid  transit,  railroad 
and  port  terminals,  civic  development, 
valuation,  and  the  economic  policies  in- 
volved therein.  During  the  two  years 
he  has  been  in  Washington  he  has  da- 
voted  special  study  to  the  whole  group 
of  transportation  agencies — railway, 
traction,  highway,  waterway,  airway, 
and  marine,  and  their  relative  status 
and  possibilities  of  co-ordinated  de- 
velopment. Mr.  Bibbins  will  make  his 
headquarters  in  Washington,  D.  C. 

.1.  Waldo  .Smith,  consulting  engineer 
and  formerly  chief  engineer  of  the 
New  York  Board  of  Water  Supply  in 
charge  of  the  construction  of  the  Cats- 
kill  aqueduct,  left  New  York  on  the 
"Adriatic"  Feb.  24,  for  a  two  months' 
trip  to  F^urope.  He  will  arrive  at 
Naples  March  12  and  after  visits  to 
Rome  and  other  Italian  cities,  will  go 
to  Switzerland,' France,  Belgium,  and 
England,  returning  to  New  York  early 
in  May.  John  H.  Cook,  hydraulic 
cnginoor,  East  Jersey  Water  Co.,  and 
F.  B.  RoGEits,  of  George  W.  Rogers  & 
Co.,  were  passengers  with  Mr.  Smith. 


W.  L.  Thompson  has  opened  an 
office  in  the  Weinberg  Building,  Green- 
ville, Miss.,  for  the  general  practice  of 
civil  engineering.  Mr.  Tb  ,mpson  has 
had  a  wide  experience  in  Hoed  control, 
drainage  and  related  works,  highways 
and  foundations,  as  well  as  an  intensive 
service  of  over  eight  years  in  the  most 
active  period  of  Panama  Canal. 

E.  B.  Parsons,  who  has  been  associ- 
ated with  E.  G.  Orbert  at  Milwaukee, 
Wisconsin,  has  opened  an  office  at 
Jefferson,  Wisconsin,  where  he  will 
practice  municipal  engineering.  Mr. 
Orbert  will  maintain  an  office  at  Mil- 
waukee. 

Oscar  Claussen,  who  retired  from 
the  position  of  city  engineer  of  St.  Paul 
the  first  of  the  year,  after  fourteen 
years'  service,  and  J.  E.  Carroll, 
assistant  city  engineer  for  the  last 
eleven  years,  have  formed  the  Claussen 
&  Carroll  Engineering  Co.  and  opened 
offices  at  406  Metropolitan  Bank  Bldg., 
St.  Paul.  They  will  engage  in  gen- 
eral service  as  consulting  engineers,  in- 
cluding waterworks,  sewers,  paving 
and  power  plants,  and  valuations. 

Homer  M.  Matthew's,  until  recently 
office  engineer  for  the  Mexican  Light 
&  Power  Co.  of  Necaxa,  Pueblo,  Mexico, 
is  now  engineer  of  the  bridge  depart- 
ment of  the  Texas  State  Highway 
Department. 

James  G.  Roney  is  now  assistant  in 
the  engineer  corps,  Eastern  Division, 
of  the  Pennsylvania  R.R.  Co.,  having 
but  recently  left  the  Texas  &  Pacific 
Ry.,  where  he  was  employed  as  assist- 
ant eng^ineer. 

A.  G.  Briggs,  until  recently  resident 
engineer  with  the  North  Carolina  State 
Highway  Commission,  has  entered 
private  practice,  being  located  at  Locust 
Dale,  Va. 

Philip  O.  MacQueen,  until  recently 
assistant  engineer  with  the  Frazier- 
EUms-Sheal  Co.  of  Cleveland,  has 
opened  offices  in  Washington,  D.  C, 
for  the  practice  of  civil  engineering.  He 
will  pay  particular  attention  to  water- 
supply  purification,  sewerage  and 
sewage  disposal,  and  real  estate  de- 
velopments. 

Herbert  E.  Ross  is  now  inspector  in 
the  construction  division  of  the  New 
York  Telephone  Co.,  Brooklyn,  N.  Y., 
having  but  recently  left  the  J.  J. 
Guinan  Contracting  Co.,  where  he  was 
employed  as  superintendent  of  con- 
struction. 

James  M.  Angle  Is  now  highway 
"ridge  engineer  with  the  U.  S.  Bureau 
of  Public  Roads  and  stationed  in  Wash- 
ington, D.  C,  having  but  recently  left 
Pittsburgh,  Pa.,  where  he  was  employed 
as  a  special  draftsman  in  the  Allegheny 
County    engineer's   office. 

n.  E.  BUSHNEUU  formerly  a  struc- 
tural designer  and  detailer  with  the 
Ingalls  Iron  Works  of  Birmingham, 
Ala.,  has  become  associated  with  the 
U.  S.  Engineer's  Office  at  Florence, 
Ala.  He  is  a  junior  engineer  employed 
on  the  construction  of  the  Wilson  dam. 

Russell  T).  Wei^h  is  now  a  resident 
•  nginpcr  stationed  in  Elizabeth  City, 
N.  C,  for  Willi.nm  C.  Olsen,  consult- 
ing engineer  »(  Kiii.';ton,  N.  C.  He  was 
formerly  with  the  firm  of  George  R 
Morris  of  Baltimore,  Md. 
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J.  RoscoE  Sharp,  formerly  employed 
in  various  capacities  with  Stone  &  Web- 
ster, Inc.,  engineers  and  contractors, 
Boston,  has  joined  the  U.  G.  I. 
Contracting  Co.  of  Norristown,  Pa. 
Mr.  Sharp's  position  is  that  of  office 
engineer. 

John  D.  Cruise,  who  for  some  time 
past  has  been  employed  in  the  bridge 
department  of  the  North  Carolina  State 
Highway  Commission,  has  become  asso- 
ciated with  the  Michigan  State  High- 
way Department,  where  he  is  employed 
in  similar  work. 

G.  E.  Hesselbacher  has  become  a 
partner  in  the  engineering  and  con- 
tracting firm  of  Hesswin  Co.,  Elkins 
Park,  Pa.,  Mr.  Hesselbacher  formerly 
was  engineer  wth  the  U.  G.  I.  Con- 
tracting Co.  of  Philadelphia. 

L.  J.  SvERDRUP,  until  recently  a  de- 
signer in  the  Minnesota  State  Highway 
Department,  has  become  assistant 
bridge  engineer  for  the  Missouri  State 
Highway  Department. 
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Caft.  H.  C.  C.  Walkem,  M.  C,  died 
at  Gananoque,  Ont.,  February  8,  after 
a  brief  illness.  Capt.  Walkem  gradu- 
ated at  the  Royal  Military  College, 
Kingston,  Ont.,  and  during  the  war 
served  with  the  Royal  Engineers  of  the 
Imperial  army,  being  awarded  the  mili- 
tary cross  as  a  recognition  of  dis- 
tinguished service.  Since  the  war  he 
has  been  engaged  on  engineering  work 
with  the  Department  of  Public  Works. 

Gust  AVE  Kaufman,  consulting  engi- 
neer, contractor  and  a  prominent  figure 
in  the  development  of  the  Ferris  wheel, 
died  recently  in  New  York,  aged  64 
years.  After  graduation  from  Rens- 
selaer Polytechnic  Institute  in  1880  Mr. 
Kaufman  was  engaged  in  railroad 
work,  being  first  employed  by  the  Penn- 
sylvania R.R.  Co.  Five  years  later  he 
was  made  chief  engineer  with  the  Pitts- 
burgh &  Western  R.R.,  now  part  of  the 
B.  &  0.  Later  he  formed  a  consulting 
engineering  partnership  with  G.  W.  G. 
Ferris  under  the  firm  name  of 
G.  W.  G.  Ferris  &  Co.  Mr.  Kaufman 
entered  the  contracting  business  in  New 
York  about  25  years  ago,  some  of  the 
important  work  he  handled  having  been 
the  Brooklyn  piers  of  the  Manhattan 
Bridge,  Atlantic  Avenue  subway,  and 
various  structures  on  Staten  Island  and 
Long  Island. 

MjaBRiLL  Watson,  one  of  the  pioneers 
in  concrete  and  firepi'oof  construction 
work,  died  last  week  at  his  home  in 
East  Orange,  N.  J.,  aged  72  years.  One 
of  the  first  fireproof  buildings  erected 
in  New  York  City  was  constructed  by 
Mr.  Watson.  He  was  a  graduate  of 
Ohio  Wesleyan  University,  thereafter 
entering  newspaper  work.  For  thir- 
teen years  he  served  as  editor  and  man- 
ager of  Age  of  Steel,  of  St.  Louis.^ 
After  leaving  technical  editorial  work 
he  became  interested  in  expanded 
metal,  and  for  ten  years  was  manager 
and  treasurer  of  the  N.  Y.  Expanded 
Metal  Co.,  and  secretary  and  treasurer 
of  the  Associated  Expanded  Metal 
Companies. 
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Test  Liquid  Oxygen  for 
Blasting  Purposes 

Adolph  Messer,  German  Manufacturer, 

Demonstrates    Method    at    West 

Virginia  Quarry  Before 

Federal  Officials 

LIQUID  oxygen  as  a  blasting  ex- 
J  plosive  was  given  its  first  public 
demonstration  in  the  United  States  on 
Feb.  7  at  the  quarry  of  the  Kelley 
Island  Lime  &  Stone  Co.,  near  Martins- 
burg,  W.  Va.,  when  Adolph  Messer, 
head  of  the  German  firm  of  Messer  & 
Co.,  conducted  tests  under  arrange- 
ments made  by  the  U.  S.  Bureau  of 
Mines.  George  S.  Rice,  the  Bureau's 
chief  mining  engineer,  attaches  great 
significance  to  the  Martinsburg  tests  as 
showing  that  liquid  oxygen  may  be  suc- 
cessfully used  in  deep  holes — 16  to  20 
ft.  An  appropriation  will  be  available 
July  1  for  a  further  study  of  liquid 
oxygen  explosive  by  the  Bureau  of 
Mines. 

In  line  with  these  developments  an- 
nouncement has  just  been  made  that  a 
liquid  oxygen  explosive  plant  is  now 
being  completed  at  the  iron  mining 
property  of  the  Witherbee-Sherman  Co. 
at  Mineville,  N.  Y.,  and  will  be  placed 
in  service  in_  the  mining  operations  of 
the  company  within  a  few  weeks.  This 
is  the  first  commercial  plant  to  be  built 
by  a  newly  formed  organization  in 
which  the  Air  Reduction  Co.  and  the 
Ingersoll-Rand  Co.  will  co-operate. 

The  liquid  oxygen  explosive  is  made 
by  soaking  sticks  of  carbon  in  liquid 
oxygen  on  the  spot  where  blasting  is  to 
be  done.  The  holes  are  then  loaded 
with  the  saturated  cartridges  as  quickly 
as  possible  and  blasting  follows  with  a 
minimum  loss  of  time,  as  the  oxygen 
evaporates  rapidly.  Most  of  the 
cartridges  used  in  the  Martinsburg 
test  were  40  x  300  mm.,  each  containing 
75  grams  of  pure  lampblack.  Immedi- 
ately after  soaking  they  weighed  about 
i  lb.  each,  indicating  a  ratio  of  absorp- 
tion of  about  3J  to  1.  The  program  in- 
cluded the  blasting  of  one  round  of  two' 
holes,  one  round  of  three  holes,  one 
block  shot,  and  two  mud  caps.  The 
holes  were  16  and  20  ft.  deep. 

The  results  of  these  tests  and  other 
recent  developments  indicate  that  the 
practical  application  of  oxygen  to 
blasting  operations  is  beginning.  It  is 
understood  that  orders  have  been  placed 
for  more  than  fifty  of  the  German 
machines,  most  of  these,  however,  being 
in  plants  where  oxygen  is  used  in  weld- 
ing operations. 


To  Increase  Production  of  Pipe 
Cast  by  Centrifugal  Process 

The  United  States  Cast  Iron  Pipe  & 
Foundry  Co.,  Burlington,  N.  J.,  is  more 
than  doubling  the  capacity  of  the  unit 
for  the  manufacture  of  deLavaud  cen- 
trifrugal  pipe  at  its  North  Birming- 
ham, Ala.,  works. 

The  original  unit,  consisting  of  four 
centrifugal  machines,  making  6,  8,  10 
and  12-in.  pipe,  was  placed  in  operation 
in  August,  1922.  On  account  of  the 
increasing  demand  for  this  pipe  it  has 
been  found  necessary  to  add  five  more 
machines,  which  it  is  expected  will  be 
in  operation  by  midsummer. 

In  addition  to  the  pipe  manufactured 
by  the  U.  S.  company,  the  National 
Cast  Iron  Pipe  Co.  of  Birmingham, 
Ala.,  also  has  a  license  for  the  manu- 
facture of  centrifugally  cast  pipe,  and 
expects  to  have  in  operation  by  mid- 
summer an  entirely  new  plant,  consist- 
ing of  four  or  more  machines,  with  the 
necessary  annealing  ovens. 

The  U.  S.  Cast  Iron  Pipe  &  Foundry 
Co.  is  now  working  on  plans  for  a  new 
unit  to  be  erected  in  connection  with  its 
Burlington,  N.  J.,  works,  which  will 
consist  of  ten  machines. 


Lumber  Associations  Merge 

A  merger  of  the  National  Wholesale 
Lumber  Dealers'  Association  and  the 
American  Wholesale  Lumber  Associa- 
tion has  been  recommended  by  a  joint 
committee  of  the  two  bodies  and  ap- 
proved by  their  boards  of  directors.  'To 
this  end  both  organizations  are  plan- 
ning to  hold  their  annual  meetings  in 
Pittsburgh,  March  21  and  22,  at  which 
time  the  membership  of  both  associa- 
tions will  be  asked  to  ratify  the  action 
of  their  respective  boards,  thus  bringing 
into  existence  a  new  wholesale  lumber 
association  with  a  membership  of  about 
700.  The  enlarged  organization  is  to 
be  known  as  the  National-American 
Wholesale  Lumber  Association,  with 
headquarters  in  New  York  City  and  a 
branch  office  in  Chicago. 

L.  R.  Putnam,  directing  manager  of 
the  American  Wholesale  Lumber  Asso- 
ciation, has  resigned  and  will  not  be 
connected  with  the  merged  association. 
On  April  1  he  will  become  a  member 
of  the  Ferry-Hanly  Advertising  Co.  at 
Chicago,  as  head  of  the  building  mate- 
rials department,  ^vhich  handles  several 
important  accounts,  including  the  South- 
ern Pine  Association,  the  Long  Bell 
Lumber  Co.,  and  others. 


Portland  Cement  Association  has 
opened  offices  in  New  Orleans,  with 
John  E.  Tate  as  district  engineer.  He 
will  have  supervision  of  Louisiana  and 
Mississippi.  Mr.  Tate  comes  from  the 
Atlanta  office  of  the  association,  where 
he  was  field  engineer.  Prior  to  this  he 
was  resident  engineer,  of  the  Maryland 
State  Roads  Commission  and  served 
also  with  the  Delaware  State  Highway 
Department  as  assistant  engineer. 


To  Co-operate  in  Manufacture 
of  Electric  Locomotives 

The  General  Electric  Co.,  Schenec- 
tady, N.  Y.,  and  the  American  Loco- 
motive Co.,  New  York  City,  announce 
that  they  have  entered  into  an  arrange- 
ment providing  for  close  co-operation 
between  the  engineering  organizations 
and  manufacturing  facilities  of  the  two 
companies  in  the  design  and  manufac- 
ture of  electric  locomotives  for  use  on 
steam  or  electric  railways. 
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Pelton  Wheel  Tests  Show 
High  Efficiency 

Tests  on  the  20,000  hp.  Pelton  single 
overhung  reaction  turbine  at  Cedar 
Falls  Extension  Plant  of  the  City  of 
Seattle  have  just  been  completed.  This 
plant  was  placed  in  service  in  June 
1921,  but  for  reasons  beyond  the  con- 
trol of  either  the  city  or  the  manufac- 
turer, final  testing  was  delayed  until  a 
few  days  ago.  Notwithstanding  hav- 
ing been  in  service  for  more  than  a  year 
and  a  half,  the  unit  was  found  to  be  in 
perfect  operating  condition  the  absence 
of  vibration  being  particularly  notice- 
able. Water  measurements  were  made 
by  a  weir  installed  permanently  as  a 
part  of  the  power  plant  equipment.  A 
satisfactory  efficiency  curve  was  ob- 
tained, the  maximum  exceeding  92  per 
cent.  

To  Reduce  Varieties  of  Doors 
and  Window  Sashes 

AS  the  result  of  a  conference  held 
.  Feb.  20  under  the  auspices  of  the 
Division  of  Simplified  Practice  of  the 
U.  S.  Department  of  Commerce,  repre- 
sentatives of  the  millwork  industry,  ex- 
^  pressing  the  opinion  that  approximately 
30  per  cent  of  the  sizes  of  doors  and 
window  sashes  now  made  could  be 
eliminated,  decided  to  submit  the  sug- 
gestion to  the  manufacturers  in  May. 
H  the  proposal  is  approved  a  survey 
of  the  industries  affected  will  be  made 
to  determine  the  percentages  of  the 
various  types  and  sizes  manufactured 
during  the  last  three  years  so  as  to 
determin.e  those  in  least  demand. 

This  conference  was  the  outgrowth 
of  one  held  in  February,  1922,  by  ar- 
chitects, builders  and  engineers  regard- 
ing dimensional  simplification  of  build- 
ing materials,  the  subject  of  millwork 
subsequently  having  been  considered  by 
the  major  associations  of  the  industry. 

Reasons  for  Variations 

N.  L.  Godfrey,  secretary  of  the 
Wholesale  Sash  •&  Door  Association, 
explained  the  reasons  for  the  variations 
in  demand  as  existing  in  the  different 
sections  of  the  country,  due  to  weather 
conditions,  tradition  and  other  factors. 
He  stated  that  panel  doors  are  made  in 
35  sizes,  sash  doors  in  10  sizes,  French 
doors  in  1.5  sizes  and  window  sashes  in 
more  than  200  different  sizes.  He  ex- 
pressed the  opinion  that  there  is  con- 
siderable room  for  simplification. 

W.  A.  Durgin,  chief  of  the  Division 
of  Simplified  Practice;  Dr.  John  M. 
Cries,  chief  of  the  Division  of  Building 
and  Hou.sing;  and  E.  W.  McCullough. 
manager  of  the  Fabricated  Production 
Department  of  the  Chamber  of  Com- 
merce of  the  United  States,  explained 
the  benefits  of  simplification  and  stand- 
ardization within  their  experience.  The 
representatives  of  the  industry  engaged 
in  a  general  discussion  of  the  subject. 
It  is  probable  that  whatever  is  done  in 
this  nold  will  be  undertaken  as  a  sec- 
tional proposition,  due  to  the  varying 
dcmanas  of  the  different  parts  of  the 
country. 

Among  others  attending  the  confer- 
ence were:  W.  H.  Ham,  Bridgeport 
Housing  Co.;  S.  W.  Jones,  American 
Institute  of  Architects;  Joseph  N. 
Harding,  Chas.  Filen  &  Co.;  E.  J.  Cur- 
tis, Curtis  Companies,  Inc.;  E.  F.  Hunt, 
Eastern  Wood  Workers;  and  John  H. 
Derr,  Sash  &  Door  Manufacturers 
A.isociation. 


Allied  Machinery  Co.  to  Manage 

Domestic  Sales 

The  Allied  Machinery  Co.  of  America, 
which  has  hitherto  confined  its  activities 
to  export  trade,  has  taken  over  the  man- 
agement of  the  sales  in  New  York  City 
and  vicinity  of  the  Clyde  Iron  Works 
Sales  Co.,  Duluth;  the  Austin- Western 
Road  Machinery  Co.,  Chicago;  the 
Austin  Manufacturing  Co.,  Chicago; 
the  Lakewood  Engineering  Co.,  Cleve- 
land; and  the  Universal  Crane  Co., 
Elyria,  O.    The  company,  in  its  domes- 


Standardization  and 
Simplification 

From  the  report  of  the  Committee 
on  Methods  presented  at  the  annual 
convention  of  the  Associated  Gen- 
eral Contractors  i?i  Los  Angeles, 
Cat,  Jan.  30-Feb.  3. 

The  elimination  of  unnecessary  varie- 
ties of  materials  and  the  simplification  of 
dimensions  is  being  urged  by  your 
committee  wherever  such  standardiza- 
tion appears  practicable.  Your  associa- 
tion, through  Noble  Foster  Hoggson, 
of  Hoggson  Bros.,  is  represented  in  the 
Division  of  Simplified  Practices, 
U.  S.  Department  of  Commerce,  which  is 
making  special  studies  of  mill  work, 
plumbing,  heating,  interior  wall  con- 
struction, hardware,  lighting  fixtures 
and  clay  products.  Considerable  progress 
has  already  been  made  in  eliminating 
sizes  and  varieties.  The  association  is 
also  represented  on  the  special  committee 
of  the  American  Engineering  Standards 
Committee  to  approve  and  sponsor 
future  developments  in  the  field  of 
standards.  Membership  is  also  held  on 
the  advisory  board  of  the  Bureau  of 
Mines  to  consider  the  question  of 
treatment  of  drill  steel  and  on  the 
consulting  committee  of  the  Central 
Lumber  Standards  Committee,  which  is 
the  council  of  manufacturers  and  con- 
sumers of  lumber  actively  carrying  out 
the  establishment  of  standard  sizes  and 
quality. 

The  efforts  of  different  associations  in 
the  field  of  standardization  have  become 
fairly  well  co-ordinated,  so  that  there  i» 
little  duplication  of  effort,  and  within 
the  next  year  or  so  the  practical  applica- 
tion of  many  standards  in  the  basic 
industries  supplying  construction  will 
have  been  put  into  effect.  Your  associa- 
tion has  taken  an  active  part  in  this 
work  and  has  received  a  gratifying 
measure  of  recognition  in  the  national 
councils  of  industry. 


tic  business,  will  follow  the  same 
methods  used  in  building  up  the  export 
trade  of  these  and  other  important 
American  manufacturers  of  construc- 
tion machinery  and  equipment.  S.  T. 
Henry,  vice-president  of  the  Allied  or- 
ganization, will  direct  the  new  sales 
program. 

Men  from  the  factories  of  the  manu- 
facturers named  above  will  be  resident 
in  New  York  City  to  give  customers  ex- 
pert service.  Stocks  of  machinery  and 
equipment  will  be  maintained  in  New 
York  to  insure  prompt  deliveries.  Re- 
pairs also  will  be  carried  in  stock. 

Offices  will  be  continued  at  the  Allied 
Construction  Machinery  Center,  139- 
149  Center  St.,  New  York  City,  where 
these  manufacturers  and  several  others 
have,  for  some  years,  maintained  the 
largest  permanent  exhibit  of  this  kind 
of  machinery  and  equipment  ever 
undertaken. 


D.  A.  Decrow,  Waterworks 
Pump  Specialist,  Dies 

As   Manager   With   Worthington   Corp. 

He   Designed  and  Installed   Plants 

in  Largest  Cities  of  U.  S. 

DAVID  A.  DECROW,  manager  of 
the  waterworks  department  of  thp 
Worthington  Pump  and  Machinery 
Corp.,  New  York,  died  in  East  Orange, 
N.  J.,  Feb.  15.  He  designed  and  in- 
stalled waterworks  pumping  machinei^ 
for  many  of  the  largest  cities  in  the 
United  States,  including  Buffalo,  De- 
troit, St.  Louis,  Columbus,  Cincinnati, 
Louisville,  Boston,  Cleveland  and  Phila- 
delphia. 

Burn  in  Bangor,  Me.,  in  1859,  he  was 
graduated  from  the  college  of  mechanic 
arts.  University  of  Maine,  in  1879  and 
taught  school  for  a  year  or  more  in  a 
lumber  camp  in  Maine.  While  in  college 
he  was  prominent  in  athletics  and  as 
pitcher  of  the  university  baseball  team, 
was  one  of  the  first  to  use  a  curved 
ball. 

He  went  from  Maine  to  Lockport, 
N.  Y.,  in  the  early  '80s  and  became 
associated  with  the  Holly  Manufactur- 
ing Co.  as  a  mechanical  draftsman.  Here 
his  engineering  and  business  ability  was 
evident  from  the  start  and  his  pro- 
motions were  rapid.  In  1893  he  was 
made  designing  engineer,  in  1900  chief 
engineer,  and  in  1903  secretary  of  the 
Holly  company.  During  his  connection 
with  tlrat  plant  he  built  up  a  national 
reputation  as  a  waterworks  engineer 
continued  as  a  specialist  in  that  line 
to  the  time  of  his  death. 

Some  years  ago  the  Holly  Manufac- 
turing Co.  was  combined  vrith  the  Snow 
Steam  Pump  Works  at  Buffalo,  New 
York,  as  part  of  the  International 
Steam  Pump  Co.  Mr.  Decrow  went  to 
Buffalo  at  the  time  of  this  change  and 
took  charge  of  the  pumping  machinery 
manufactured  by  both  companies. 

The  International  company  was  suc- 
ceeded by  the  Worthington  Pump  and 
Machinery  Corp.  in  April,  1916.  Soon 
thereafter  Mr.  Decrow  was  called  to 
the  head  office  of  the  Worthington  in 
New  York  as  manager  of  the  water- 
works department  and  continued  in  this 
position  until  his  death.  It  is  significant 
that  he  remained  with  what  was,  to  all 
intents  and  purposes,  the  same  organ- 
ization from  the  time  he  began  his 
professional  work  until  the  close  of  a 
successful  career. 

Mr.  Decrow  was  active  in  the  affairs 
of  the  American  Society  of  Mechanical 
Engineers  and  chairman  of  the  com- 
mittee for  the  revision  of  test  code  for 
reciprocating  displacement  pumps.  He 
had  been  president  of  the  Buffalo  Club, 
President  of  the  Park  Club  at  Buffalo, 
and  member  of  the  American  and  the 
New  England  Waterworks  Associations. 


Slag  Association  Meets 

At  the  fifth  annual  meeting  of  the 
National  Slag  Association  in  Cleveland, 
Feb.  16,  officers  elected  were: 

President,  C.  L.  McKenzie,  Duqucsne 
Slag  Product  Co.,  Pittsburgh;  vice- 
president,  C.  E.  Ireland,  Birmingham 
Slag  Co.,  Birmingham;  secretary-treas- 
urer, H.  J.  Love,  Cleveland. 

At  the  afternoon  session  A.  T.  Gold- 
beck,  chief.  Division  of  Tests,  U.  S. 
Burtau  of  Public  Roads,  discussed  with 
the  producers  the  investigation  of  slag 
as  an  aggregate  in  concrete  which  the 
Bureau  has  practically  completed. 
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Claim  Infringement  in  Placing 
Concrete  Pneumatically 

Alleging  infringement  of  patent 
rights,  tlie  Concrete  Mixing  &  Convey- 
ing Co.,  Chicago,  has  brought  suit 
against  the  Ulen  Contracting  Corp.  for 
the  use  of  the  Cox-Webb  pneumatic 
placing  machine  on  the  Shandaken  tun- 
nel of  the  Catskill  Aqueduct  for  New 
York  City's  water  supply.  I'his  tunnel, 
on  which  the  last  pair  of  headings  was 
holed  through  on  Feb.  13,  is  the  longest 
in  the  world,  covering  18.1  miles.  It 
has  a  finished  section  10  ft.  6  in.  by 
1 1  ft.  3  in.  and  will  be  lined  throughout 
with  concrete. 


Steel  Locker  Manufacturers  Plan 
Reduction  of  Varieties 

As  the  result  of  a  preliminary  con- 
ference with  officials  of  the  Division  of 
Simplified  Practices  of  the  U.  S.  De- 
partment of  Commerce,  manufacturers 
of  steel  lockers  have  appointed  a 
committee  to  survey  the  industry  and 
I'eport  at  a  subsequent  meeting  on  the 
practicability  of  eliminating  some  of 
the  sizes  which  now  are  supplied. 

It  was  stated  at  the  conference  that 
more  than  100  sizes  of  lockers  are  be- 
ing manufactured  and  the  representa- 
tives present  agreed  that  this  number 
is  considerably  in  excess  of  real  needs. 
Style  of  lock,  ventilation  and  other 
features,  it  was  stated,  have  moi-e  in- 
fluence upon  sales  than  minor  vari- 
ations in  sizes. 

The  committee  on  survey  will  not 
only  canvass  the  situation  among  manu- 
facturers and  distributors  but  will  take 
up  the  subject  with  ai'chitects  and 
others  who  control  specifications.  C.  S. 
Berger  of  the  Berger  Manufacturing 
Co.,  Canton,  Ohio,  was  chosen  chair- 
man of  the  survey  committee. 

f  1 
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Sauerman  Bros.,  Chicago,  manufac- 
turers of  dragline  cableways  and  power 
scrapers,  announce  the  consolidation 
of  the  various  departments  of  their 
business  at  426-440  South  10th  St., 
where  the  warehouse  and  shop  are 
located.  The  general  offices  will  be 
moved  to  the  new  location  from  the 
Monadnock  Block,  where  they  have 
been  maintained  for  seventeen  years. 
The  company  recently  appointed  as  its 
agent  Alfred  J.  Forschner  Co.,  Phila- 
delphia, for  the  territory  in  eastern 
Pennsylvania,  Delaware,  and  Mary- 
land. Provision  has  been  made  also 
for  the  carrying  of  a  complete  stock 
of  repair  parts  by  three  Pacific  Coast 
equipment  dealers:  Smith,  Booth, 
Usher  Co.,  Los  Angeles  and  San  Fran- 
cisco; Feenaughty  Machinery  Co., 
Portland,  Ore.;  and  the  Pacific  Derrick 
&  Hoist  Co.,  Seattle,  Wash. 

Kansas  City  Bolt  &  Nut  Co., 
Kansas  City,  Mo.,  announces  the  elec- 
tion of  W.  L.  Allen,  formerly  vice- 
president  and  general  manager  of  the 
Laclede  Steel  Co.,  St.  Louis,  as  its  pres- 
ident, effective  Feb.  1.  George  T.  CoolO, 
who  has  served  for  some  time  as  chair- 
man of  the  board,  becomes  chairman  of 
the  executive  committee.  Solomon  Stod- 
dard, who  has  been  active  head  of  the 
company  as  its  president  for  a  number 
of  years,  becomes  chairman  of  the  board. 


Hubbard-Floyd  Co.,  New  York  City, 
has  been  appointed  as  distributing 
agent  for  the  cranes  manufactured  by 
the  Northwest  Engineering  Co.,  Chi- 
cago. Stocks  of  repair  parts  will  be 
kept  on  hand  to '  provide  for  a  24-hr. 
service. 

Eugene  D.  Williams,  formerly  pur- 
chasing agent  of  the  city  of  San  Diego, 
Cal.,  heads  the  Williams-Black-Penn 
Co.,  a  new  organization  in  that  city, 
selling  agents  for  pipe,  tanks,  culverts, 
water  meters,  etc.,  with  offices  at  425 
A  St. 

Joseph  T.  Ryerson  has  been  elected 
president  of  Joseph  T.  Ryerson  &  Son, 
Inc.,  manufacturers  of  iron,  steel  and 
machinery,  succeeding  Clyde  M.  Carr, 
who,  on  account  of  ill  health,  has  been 
unable  to  take  an  active  part  in  the 
management  of  the  organization  for  the 
past  two  years.  Mr.  Carr,  who  en- 
tered the  "service  of  the  Ryerson  com- 
pany in  1890,  will  continue  as  a  di- 
rector.   The  newly  elected  president  is 


J.  T.  Ryerson  Clyde  M.  Cakb 

the  grandson  of  the  company's  founder, 
Joseph  T.,  and  brings  to  his  duties  a 
background  of  22  years  in  the  steel 
business.  Born  in  Chicago  in  1880,  he 
was  graduated  from  Yale  in  1901  and 
went  to  work  for  the  American  Sheet 
Steel  Co.,  now  the  American  Sheet  & 
Tin  Plate  Co.,  at  its  mill  in  Vander- 
grift,  Pa.  In  October,  1902,  he  started 
with  the  Ryerson  organization  at  Chi- 
cago and  in  1904  was  elected  treasurer. 
He  became  vice-president  of  the  com- 
pany in  1911. 

Joseph  A.  Boucher  was  appointed 
sales  manager  of  Gifford-Wood  Co.  at 
a  recent  meeting  of  the  board  of  direc- 
tors of  that  organization.  Mr.  Boucher 
for  more  than  fifteen  years  has  served 
the  company,  first  in  its  office  at  Hud- 
son, N.  Y.,  and  eventually  joining  the 
sales  force,  later  being  asigned  to  the 
New  York  office.  Mr.  Boucher  will  be 
located  at  the  company's  main  office  in 
Hudson.  The  Gifford-Wood  Co.  are 
manufacturers  of  elevating  and  con- 
veying machinery,  ice  tools,  etc. 

L.  D.  Grisbaum,  formerly  district 
manager  of  the  Dravo-Doyle  Co.,  In- 
dianapolis, has  left  that  position  to  be- 
come the  vice-president  and  active  head 
of  the  Dravo  Equipment  Co.  This  is  a 
new  corporation,  organized  for  the  sale 
of  construction  and  road  builders' 
equipment,  with  general  offices  in  New 
York,  Philadelphia,  Chicago,  and  Cleve- 
land. Among  others,  this  new  selling 
organization  represents  the  Marsh- 
Capron  Co.,  manufacturers  of  concrete 
mixers,  and  the  Hotchkiss  Steel 
Products  Co.,  manufacturers  of  steel 
forms  for  concrete  road,  sidewalk,  curb 
and  gutter  construction. 


Leslie  Gaklinghouse  has  been 
transferred  from  the  main  office  of  the 
Blaw-Knox  Co.  in  Pittsburgh  to  the 
Birmingham,  (Ala.)  office.  There  he 
will  act  as  sales  engineer  in  assisting 
the  Birmingham  manager,  P.  V.  Kelly, 
and  will  co-operate  with  the  Southern 
agencies  which  are  handling  Blaw-Knox 
products. 

L.  V.  Walsh,  for  twenty  years 
treasurer  and  general  manager  of  sales 
of  the  Pittsburgh  Shovel  Company, 
Pittsburgh,  has  resigned.  C.  B.  Steffy, 
since  1917  secretary  of  the  company, 
has  been  appointed  general  manager  of 
sales,  and  also  retains  his  office  as  sec- 
retary. 

H.  J.  Kranz  has  been  appointed  as 
of  Jan.  1,  assistant  general  manager 
of  sales  of  the  Laclede  Steel  Co.,  with 
headquarters  in  St.  Louis.  Until  his 
connection  with  Laclede  company  early 
in  1922  he  was  the  Kansas  City  repre- 
sentative of  Carnegie  Steel  Co.,  'Ten- 
nessee Coal,  Iron  &  Railroad  Co.  and 
Illinois  Steel  Co. 

S.  R.  Tyler  has  been  elected  sec- 
retary of  the  Laclede  Steel  Co.,  St. 
Louis,  Mo.,  effective  Jan.  1.  His  first 
connection  with  the  steel  industry  was 
with  the  Republic  Iron  &  Steel  Co.,  at 
Moline,  Illinois,  and  afterwards  at  the 
various  other  plants  of  the  Republic 
company  throughout  the  country.  He 
was  later  employed  in  the  operating  de- 
partment of  the  Laclede  Company,  and 
in  1917  was  made  purchasing  agent. 

H.  L.  Hurst  who  has  been  assistant 
general  manager  of  the  General  Motors 
Truck  Co.,  Pontiac,  Mich.,  has  been 
elected  vice-president  of  the  company, 
according  to  an  announcement  today 
by  W.  L.  Day,  president  and  general 
manager.  Mr.  Hurst  has  been  with 
the  truck  company  for  the  last  10 
years  in  various  capacities.  In  his  new 
position  Mr.  Hurst  will  be  the  second 
officer  in  charge  of  the  truck  company 
at  the  factory,  while  O.  E.  Stoll,  man- 
ager of  the  New  York  branch  and  a 
vice-president  of  the  company  will  con- 
tinue in  charge  of  the  eastern  territory. 

H.  E.  Marks  Corp.,  manufacturer  of 
gypsum  roofs,  Pittsburgh,  Pa.,  an- 
nounces the  opening  of  a  New  York 
sales  office  at  IS  West  34th  St.,  in 
charge  of  E.  P.  Cadwallader,  and  of  a 
new  Philadelphia  branch  office  at  703 
Harrison  Building,  in  charge  of  T.  R. 
Galey. 

W.  H.  WiNTERROWD  has  resigned  as 
chief  mechanical  engineer  of  the  Cana- 
dian Pacific  Ry.  to  become  assistant  to 
the  president  of  the  Lima  Locomotive 
Works,  Inc.  Mr.  Winterrowd's  early 
railway  service'  was  with  the  Lake 
Shore  &  Michigan  Southern,  as  assist- 
ant mechanical  engineer,  a  position 
which  he  left  in  1912  to  join  the  staff 
of  the  C.P.R.,  as  assistant  to  Chief 
Mechanical  Engineer  H.  H.  Vaughan. 

G.  LoissEAU,  the  Paris  distributor  of 
CMC  trucks  in  France,  and  W.  L.  Sher- 
man, formerly  General  Motors  Truck 
company  export  man  at  Paris,  ^yere 
among  the  visitors  at  the  Pontiac,  Mich., 
factory  during  the  last  week.  M.  Lois- 
seau  said  that  American  trucks  were 
coming  more  and  more  into  preference 
abroad  and  predicted  that  as  soon  as 
tariff  was  revised  by  foreign  countries 
sales  would  take  a  big  increase. 
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Equipment  and  Materials 

\!  \ 

Hoisting  Accidents  Prevented  by 
Closed  Safety  Hook 

To  insure  safety  in  hoisting  heavy 
loads  with  cranes  or  derricks  on  con- 
struction work  a  hook  equipped  with  a 
locking  device  has  been  developed  by 
the  Yankee  Safety  Appliances  Co., 
New  York  City.  It  is  an  adaptation 
of  a  device  designed  for  detaching  life- 
boats from  ships  at  sea.  The  locking 
principle  of  the  hook  is  illustrated  in 
the  accompanying  drawings.  It  cannot 
be  attached  to  a  load  unless  it  is  locked 
in  position  and  cannot  be  unlocked  until 
the  load  is  safely  landed  and  the  hoist- 
ing line  slack.  The  drawing  at  the  left 
shows  the  hook  locked  and  in  position 
to  carry  a  load;  the  one  at  the  right 
indicates   how   the   hook   may   be    un- 


latched when  the  tension  on  the  hoist- 
ing rope  is  released. 

The.se  hooks  are  made  in  five  sizes 
with  capacities  respectively  of  2,  5,  10, 
1.5,  and  2.5  tons.  On  the  two  larger 
sizes  a  handle  is  provided  to  facilitate 
the  unlatching  of  the  safety  device. 
The  bearing  pins  are  of  Monel  metal. 
If  desired,  a  ball-hearing  swivel  can  be 
provided  for  the  20-  and  25-ton  sizes. 


Blueprints  Dried  by  Machine 
With  Heated  Copper  Drum 

In  the  new  blueprint  dryer  perfected 
by  the  C.  F.  Pease  Co.,  Chicago,  as 
accessory  equipment  to  its  blueprinting 
and  washing  machines,  wet  sheets  are 
drawn  by  an  endless  canvas  belt  around 
a  heated  copper  drum,  dried  at  the  rate 
of  8  to  9  ft.  a  minute  and  delivered  free 
from  wrinkles.  Before  entering  the 
machine  the  wet  prints  pass  over  a 
bras.s  roll,  which  acts  as  a  8f|ueegee, 
and  the  traveling  apron  carrying  the 
•-beets  is  inclined  slightly  so  that  sur- 
plus water  drains  away.  The  dried 
paper,  it  is  claimed,  does  not  adhere- 
to  the  copper  cylinder,  but  peels  off 
automatically. 

A  specinl  feature  of  the  equipment 
is  a  patented  thermostatic  control  used 
when  the  drj-ers  are  heated  with  gas. 
When  heated  electrically  the  thermositat 
is  replaced  by  a  series  of  switches,  en- 


abling the  operator  to  throw  in  suffi- 
cient current  to  maintain  the  proper 
temperature. 

For  centering  the  traveling  canvas 
belt  the  same  arrangement  is  employed 
on  the  dryer  as  has  been  in  use  on  the 
Peerless  continuous  blueprinting  ma- 
chine. A  hand-wheel  on  either  side  of 
the  belt  enables  slight  adjustments  to 
be  made  quickly  and  accurately.  To 
prevent  high  maintenance  costs,  due  to 
the  rotting  of  the  canvas  bands  by  con- 
stant wetting  and  overheating,  an  as- 
bestos apron  is  provided  with  the 
machine.  This  apron  is  run  into  the 
machine  and  around  the  cylinder  just 
before  the  motor  is  stopped,  providing 
protection  for  the  belt  while  the 
cylinder  is  cooling  off. 

The  drying  machine  is  suitable  for 
widths  of  paper  up  to  42  in.  Gear 
changes  offer  two  ranges  of  speeds — 8 
to  9  ft.  and  4  to  5  ft.  of  paper  per 
minute.  The  equipment  is  operated  by 
a  S-hp.  motor. 


Elevating  Loader  on  Tractor 

The  latest  design  in  truck  loaders 
brought  out  by  the  George  Haiss  Manu- 
facturing Co.,  Inc.,  New  York,  consists 
of  a  bucket  elevator  mounted  with 
three-point  suspension  on  a  Fordson 
tractor,  as  shown  in  the  accompanying 
photograph.  The  elevator  is  equipped 
with  feeding  propellers. 

The  mechanism  is  controlled  by  an 
operator  occupying  the  driver's  seat  on 
the  tractor,  the  elevator  being  driven 
from  the  side  shaft  on  which  is  installel 
a   sprocket   connected   by   chain    to    a 


counter-shaft.  A  clutch  makes  possible 
the  propelling  of  the  machine  without 
running  the  elevator.  The  tractor  has  a 
speed  of  2  miles  an  hour  backwards 
and  three  speeds  forward  of  2i,  5  and 
8  miles  an  hour.  The  total  weight  of 
the  equipment  is  6,000  lb.  The  rig  is 
intended  for  use  in  loading  trucks  or 
unloading  hopper  bottom  cars  at  a  num- 
ber of  widely  separated  points. 


Publications  from  the 
Construction  Industry 


Spiral  Riveted  Pipe — American 
Spiral  Pipe  Works,  Chicago,  has  is- 
sued a  new  illustrated  catalog  and  price 
list  covering  75  p.  In  manufacturing 
this  pipe  a  strip  of  sheet  steel  is  wound 
into  helical  shape  ^vith  one  edge  over- 
lapping the  other  for  riveting  the  seam, 
the  latter  process  being  done  by  equeez- 
ing  under  pressure  and  not  by  percus- 
sion or  hammering.  The  several  steps 
in  the  process  of  manufacture  are  de- 
scribed and  succeeding  pages  illustrate 
notable  installations  of  this  pipe  within 
the  past  20  years  for  both  high  and  low 
pressure.  Several  pages  are  given  over 
to  a  collection  of  hydraulic  tables  and 
charts.  A  wide  variety  of  special  steel 
fittings  also  is  illustrated.  Reference 
is  made  to  the  company's  more  recently 
developed  lines,  including  all  types  of 
forged  steel  flanges,  large  diameter 
forge  welded  pipe,  and  corrugated  steel 
furnaces. 

Hard,  Dense  Concrete  —  General 
Chemical  Co.,  New  York,  describe  its 
Hard-N-Tyte  engineering  service  for 
making  concrete  and  stone  resistant  to 
wear,  water  and  weather,  in  a  16-p. 
illustrated  booklet.  The  foundation  of 
this  service  is  a  metallic  fluosilicate 
compound  which  is  introduced  into  the 
water  used  in  mixing  the  concrete.  The 
material  is  not  sold  by  the  pound  or 
barrel,  but  at  a  stated  price  per  square 
foot  for  the  particular  result  desired. 
As  a  general  rule,  it  is  stated,  the  cost 
does  not  exceed  3  cents  per  square  foot. 

Concrete  Fmmdations  —  Portland 
Ce.ment  Association  presents  data  on 
the  use  of  concrete  for  foundation  walls 
and  basement  of  houses  in  a  19-p.  illus- 
trated booklet  just  issued.  The  text 
deals  with  poured  walls  and  walls  built 
of  precast  block.  Information  is  given 
regarding  correct  concrete  mixtures, 
methods  of  construction  and  water- 
proofing. There  are  also  tables  indi- 
cating the  quantities  of  material  re- 
(luired. 

Traclwu  Ditchers — BrCKEYE  TRAC- 
TION Ditcher  Co.,  Findlay,  Ohio,  is 
distributing  an  illustrated  booklet  con- 
taining performance  data  on  trench  ex- 
I  avator.s.  The  general  description  of 
the  Model  C  machine  emphasizes  the 
new  rotary  auxiliary  cutter  by  means 
of  which  a  variety  of  trench  widths 
may  be  cut  with  a  single  machine. 

ComhUud  Sliovcl  and  Crave — PawL- 
iNf!  &  HARNisnifwiER  Co.,  Milwaukee, 
in  a  lO-pape  illustrated  booklet  feature 
the  versatility  of  its  'l-yi\.  power  shovel 
and  crane.  By  means  of  interchange- 
able booms  the  same  machine  may  be 
put  to  eight  uses — as  a  power  shovel,  a 
dragline,  a  clamshell  or  orange  peel 
liiicket  crane,  a  backfiller,  a  piledriver, 
!i  block-and-tackle  crane,  a  skimmer 
scoop. 
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Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


February  Contracts  Heavier 
Than  Year  Ago 

More  Than  Double  Value  of  Awards  In 

Same    Month    Last   Year — Number 

of  Jobs  Greater  Also 

Contracts  awarded  on  important  engi- 
neering projects  in  the  United  States 
and  Canada  totaled  $123,742,000  for 
February,  as  against  $142,599,000  for 
the  preceding  month,  and  $123,143,000 
during  December. 

Deducting  the  Canadian  awards  for 
the  month,  valued  at  $1,377,000  and  con- 
sisting   mainly    of    streets    and    roads, 


year,  are  as  follows: 

Water-works  —  Thirty-one  projects 
averaging  $88,000,  as  against  twenty- 
six  with  an  average  value  of  $181,000. 

Sewers — Twenty-six  contracts  aver- 
aged $82,000,  compared  with  twenty- 
three,  averaging  $144,000. 

Bridges— Twenty-six  jobs  averaging 
$104,000,  against  thirty-one  with  an 
average  value  of  $222,000. 

Excavation,  Drainage  and  Irrigation 
— Number  of  jobs  the  same,  with  aver- 
age value  smaller  than  in  January. 

Streets  and  Roads — Eighty-four  proj- 
ects averaging  $223,000,  as  against  131 
with  an  average  value  of  $165,000. 


State  Road  Programs 

Massachusetts  appropriations  not  yet 
made  by  the  Legislature.  Will  prob- 
ablv  be  made  bv  middle  of  March  and 
are'expected  to  reach  $9,000,000. 

Rhode  Island  appropriations  total 
$2,671,844.99,  divided  as  follows:  Ap- 
propriation, $300,000;  motor  vehicle 
registrations  (estimated),  $1,000,000; 
Federal  Aid  allotments  for  fiscal  years 
1922  and  1923  are  $609,375;  special 
state  highway  tax  to  meet  Federal 
allotments,  $600,000;  unexpended  bal- 
ances from  1922  amount  to  $162,469.99, 

Maryland  will  have  available  approxi- 


Engineering  News-Record 

Construction  Cost 

Index  Number 

March,   1923    205.25 

February,  1923  197.40 

March,  1922    162.04 

Peak,  June,  1920 273.80 

1913    100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  advanced  7.85  points  since  last  month,  due  to 
higher  steel,  lumber  and  cement  prices,  and  stiffening  in 
labor  rates.  Steel  rose  to  $2.25  from  $2.10  per  100  lb., 
Pittsburgh  mill.  The  average  rate  for  common  labor  is 
now  49c.  Thus,  general  construction  cost  is  26  per  cent 
higher  than  one  year  ago  and  25  per  cent  under  the 
peak;  it  is  105  per  cent  above  the  1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

February,  1923  U  issues  of  E.  N.-R.) 105 

January,  1923  (4  issues  of  E.  N.-R.) 126 

February,  1922  U  issues  of  E.  N.-R.) 100 

1913  100 

Yearly 

1922  (entire  year)  130 

1921  (entire  year)  88 

1920  (entire  year)  91 

1913  100 

Engineering  News-Record's  Construction  Volume 
Index  Number  is  105  for  the  month  of  February,  and 
130  for  the  whole  of  1922,  as  against  100  for  1913.  This 
means  that  the  actual  volume  of  construction  in  1922 
(not  the  mere  money-value  of  the  contracts  let  that 
year)  is  30  per  cent  above  the  volume  of  construction 
for  1913.  Our  monthly  volume  number,  105  for  Febru- 
ary, 1923,  is  really  the  increment  of  construction,  and 
indicates  the  rate  at  which  contracts  are  being  let  as 
compared  with  1913  awards. 


industrial  works  and  buildings,  leaves  a 
total  of  $122,365,000  for  entire  U.  S. 

Although  the  February  total  shows  a 
seasonal  drop  of  13  per  cent  in  money 
value  and  over  12  per  cent  in  number 
of  projects  from  the  preceding  month, 
it  also  shows  an  increase  of  over  136 
per  cent  in  value  and  45  per  cent  in 
number  compared  with  the  same  month 
in  1922. 

Minimum  costs  observed  in  Construc- 
tion News  on  each  class  of  construction 
are  as  follows:  Water-works,  $15,000; 
other  public  works,  $25,000;  industrial 
construction,  $40,000  and  commercial 
buildings  $150,000. 

The  actual  number  of  large  contracts 
in  the  various  classes  of  constraction, 
together  with  the  average  cost  per  job, 
compared  with  January  of  the  current 


Industrial  Works  —  Ninety-seven 
awards  with  an  average  value"  of 
$95,000,  compared  with  ninety-eight, 
averaging   $253,000. 

Buildings — -Contracts  for  145  averag- 
ing $536,000  each,  against  162  averaging 
$41,000. 

Federal  Government  Work — Twenty- 
three  jobs  averaging  $177,000  compared 
with  twenty-four  with  an  average  value 
of  $229,000. 

Miscellaneous  —  Thirty-six  projects 
with  an  average  value  of  $161,000, 
against  twenty-four  averaging  $192,000. 


Next  tveek — Road  pi-ograms  of  sei'- 
eral  othet'  states,  as  per  those  given 
in  this  issue. 


mately  $3,500,000,  and  $1,600,000  for 
maintenance. 

Ohio  has  appropriated  about  $15,- 
000,000.  Awards  in  the  first  two  months 
of  this  vear  aggregate  approximately 
43  milesi  estimated  "to  cost  $1,300,000. 

West  Virginia  has  no  specific  pro- 
gram for  1923  as  yet.  About  $9,000,000 
worth  of  work  carried  over  from  1922 
will  be  completed  and  paid  for  this  year. 
This  amount  is'  the  balance  of  the 
$15,000,000  appropriated  for  road  work. 
There  has  recently  been  appropriated 
$15,000,000  additional  to  be  expended 
during  1923  and  1924.  Of  this  amount, 
about  $6,000,000  will  be  let  to  contract 
this  year. 

North  Carolina  plans  to  place  under 
contract  this  year  approximately  800 
miles,  of  which  500  miles  will  be  hard 


VALUE  OF  CONTRACTS  LET  IN 

New 
Enailand 

Waterworks -  . . 

Sewers                      .            .  ^ 

THE  UNITE 

Middle 

Atlantic 

$481,000 

769,000 

0  STATES  AND  CANADA 

Middle 

Southern             ■    West 

$155,000           $743,000 

157,000              475,000 

332,000             370,000 

DURING  FEB 

West  of 

Mississippi 

$1,311,000 

579.000 

1.552.000 

102,000 

4,383,000 

778.000 

11,342.000 

171.000 

1.232,000 

RUARY,  1923 

Western 

$40,000 

151.000 

40.000 

238.000 

1,972.000 

568.000 

10.866.000 

2.126.000 

95,000 

$16,096,000 

Canada 

$258,000 
400.000 
615,000 

Total 
$2,730,000 
2.131.000 

Bridges ; $429,000 

Exeavation,  drainage  and  irriKation                               

Streets  and  roads 647.000 

Industrial  works 530,000 

Buildinsjs 1,850,000 

Federal  Government .  .                                                       

Mi.wllaneous ■■                 90,000 

25,000 

294,000 

2,904,000 

24,506,000 

895,000 

2,559,000 

$32,433,000 

365,000 

3,330,000 
130,000 

5,289,000 
588,000 
1,500,000 

$11,481,000 

7,897,000 

3,994,000 

23,349,000 

293.000 

238,000 

$37,359,000 

18.781.000 
9,304.000 

77  8.7.000 
4,073,000 

104,000 
$1,377,000 

5,818.000 

Total                                             $3,546,000 

$21,450,000 

$123,742,000 
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surface  construction,  and  the  remaining 
300  miles  sand  clay,  top  soil,  g^-avel  and 
maccdam.  The  next  letting  will  proba- 
bly be  in  the  latter  part  of  March.  The 
stringent  material  situation  existing 
last  fall  has  been  relieved  by  the  estab- 


lishment of  several  large  stone  quarries,  until   approved   by  the   State   Highway 

Vermont — Legislature     has    not    yet  Conimission,  which  has  been  appointed 

made   appropriations.  by  me  Governor  but  not  yet  confirmed 

Maine — Program  not  yet  approved  by  by  the  Senate. 

the  Governor  and  Council.  New    York — Program    will    be    com- 

New  Jersey — Program  not  available  pleted  in  a  few  days. 


Labor  Rates  and  Conditions  TJiroughout  the  Country 


Industrial  conditions  have  shown  con- 
tinued improvement  since  the  first  of 
the  year.  Cotton  manufacturing  has 
developed  greater  activity  recently  than 
at  any  time  in  the  history  of  the  indus- 
try. Copper  also  occupies  a  stronger 
position  than  at  any  time  during  the 
last  two  years.  The  output  of  automo- 
biles and  trucks  has  established  a  new 
high  record.  Steel  mill  operations  arc 
at  maximum  capacity  considering  the 
limited  labor  supply  and  inadequate 
transportation  facilities. 

Latest  Department  of  Labor  Reports 
indicate  an  increased  demand  for  labor 
in  virtually  every  state  in  the  union. 
Manufacturing  industries  report  short- 
ages of  both  skilled  and  unskilled  oper- 
atives. Many  mining  districts  were 
similarly  affected,  although  production 
was  held  up  by  car  shortage.  Scarcity 
of  men  is  reported  at  lumber  mills  as 
well  as  in  the  woods.  Agricultural  and 
food  industries  and  some  of  the 
seasonal  vocations,  however,  show  labor 
surpluses  of  a  purely  temporary  nature. 
New  England  textile  mills  are  running 
overtime  with  shortage  of  skilled  help. 
The  building  industry  was  shown  to  be 
unusually  active  throughout  the  coun- 
try, considering  weather  conditions  in 
certain  northern  sections.  Labor  short- 
age, particularly  of  bricklayers  and 
plasterers,  threatens  seriously  to  handi- 
cap spring  construction  projects  soon  to 
be  under  way. 

The  common  labor  rate  for  the  na- 
tion as  applied  to  pick  and  shovel  men 
in  construction  operations,  is  placed  at 
49c.  per  hr.  as  against  48c.  for  the  pre- 
ceding month,  according  to  Engineering 
News-Record's  figures.  Local  building 
conditions  are  as  follows: 

Baltimore — Scarcity  of  bricklayers 
and  hodcarriers,  normal  supply  of  other 


trades.  Carpenters  strike  in  progress. 
Union  carpenters'  rate  90c.;  non-union 
men  receive  80c.  per  hr. 

Birmingham — Growing  scarcity  of 
common  labor,  skilled  men  apparently 
plentiful. 

Boston — Building  activities  light  on 
account  of  recent  cold  weather  but 
building  rush  expected  in  early  spring. 
Just  about  enough  hoisting  engineers 
and  hodcarriers  available;  scarcity  of 
good  common  laborers.  All  other  trades 
plentiful. 

Chicago — Chicago  labor  rates  based 
on  Landis  Award  but  in  many  cases 
higher  rates  are  paid  because  of  labor 
shortage.  Bricklayers  for  past  year 
have  been  receiving  in  many  cases 
$1.50@$1.75  per  hr.  Plasterers  were 
awarded  ISic.  under  Landis  Award  and 
in  several  instances  are  now  receiving 
$10  to  $15  per  day. 

Cincinnati — Supply  of  bricklayers  and 
carpenters  about  normal;  plenty  of 
other  crafts. 

Dallas — Small  surplus  of  bricklayers 
and  carpenters.  More  than  enough  of 
most  of  the  other  trades.  Excessive 
numbers  of  common  laborers. 

Detroit — No  change  in  labor  rates 
announced  by  Associated  Building  Em- 
ployers. Building  construction  is  in- 
creasing in  volume  and  demand  for  men 
in  all  trades  is  brisk. 

Kansas  City — Labor  plentiful  in  all 
classes. 

Minneapolis — Regular  rate  for  brick- 
layers $1  per  hr.  but  men  receive  $1.12J 
in  many  cases  because  of  scarcity. 

Montreal — Plenty  of  hodcarriers  and 
non-union  common  laborers;  no  union 
for  latter  class.  Ample  supply  of  other 
building  trades  mechanics.  Roofers, 
electrical  workers  and  painters  receive 
65c.;  plasterers  80c.  per  hr. 

(Higher  rates  indicated  by  +,  decreases  by — ) 


New  Orleans — Labor  plentiful;  no 
complaint  of  shortage. 

New  York — Shortage  of  bricklayers 
and  plasters  may  prove  handicap  to  big' 
construction  program  about  to  open  up 
in  early  spring.  Manhattan  builders 
fear  that  plasterers,  who  are  receiving 
$10  with  bonuses  of  $2  and  $4  per  day, 
may  demand  $16  to  $20  per  day  as  is 
the  case  at  the  present  time  in  Brook- 
lyn. Contractors  have  practised  taking 
men  from  each  other  by  offering  $2  to 
$5  per  day  higher  than  the  amount  re- 
ceived. 

Philadelphia — Scarcity  of  bricklayers, 
hodcarriers  and  common  laborers. 
Shortage  of  carpenters  easing  slightly 
because  of  recent  freezing  weather. 
Fair  supply  of  structural  iron  workers; 
plenty  of  hoisting  engineers  and  pile 
drivers. 

Pittsburgh — Enough  "building  trades 
mechanics  but  scarcity  of  steel-mill 
workers. 

St.  Louis — Shortage  of  bricklayers, 
being  paid  $1.37i  per  hr.  and  up,  will 
demand  $1.50  May  1.  Scarcity  of  car- 
penters; premiums  being  paid,  will  de- 
mand $1.25  per  hr.  effective  May  1. 
Hoisting  engineers  rate  of  $1.12J  ex- 
pires June  1;  will  then  demand  $1.25 
per  hr.  Some  carpenters  being  paid 
latter  rate  at  present  time.  Hodcar- 
riers will  demand  advance  of  15c.  per 
hr.  to  $1  effective  May  1.  Pile  drivers 
will  also  ask  increase  to  $1.25  from 
present  rate  of  $1.12  on  and  after 
May  1.  Few  structural  iron  workers 
receiving  less  than  $1.25  per  hr.,  will 
make  scale  $1.25  effective  Mar.  1. 
Union  common  laborers  to  ask  rate  of 
67Jc.  per  hr.  as  against  57ic.  effective 
Mar.  1. 

San  Francisco — Weather  conditions 
good;  all  construction  active. 


Brick-              Car- 
Cities  layers            penters 

Atlanta )50.90            ?0.70 

Baltimore 1.25        .80®. 90 

Birmingham 1.00                  .75 

Boston 1.2S               1.00 

Gncinnati 1.25            -hi. 00 

Chicaeo 1.10               1.00 

Oeveland 1.25                1. 10 

Dallas 1.37J             1.00 

Denver 1.25              1.00 

Detroit 1.12|              .80 

Kansas  City -t-1.17i             1.00 

Lot  Angeles 1 .25 

Minneapolis 1 .00 

Montreal .'lO 

New  Orleans 1 .00 

New  York 1.25 

Pittsburgh 1 .  Ul 

St.  Louis 1.25 

San  Francisco 1 .25 

Seattle I    12i 

Philadelphia 1 .  25®  1   37J 


Hoisting 
Engineers 
SO.  70 
.80@1.00 
.50®  1.00 
90®  1.00 

-1-1.00 
1.10 
1.10 
1.00 
1. 00 


Hod 
Carriers 

?0.30 

.87J 

.15®. 25 

-I-.80 

..  +  .775 


Pile 
Drivers 


?0.65 

' '  i  .66 


.75 

.40 

.75®.81J 


SO®.  90       .50fo).60 
1  Ob@1.2'!  HO 


,00 
.80 


.65 
.85 


I.l2i 
1.10 


1.00 
.80 


1.25 


1  00 
1.12i 


1,121 

.65 


■30 

.65 


.87J 

.90 

.H5 


1.00 

I  .10 

.91 

.S75 
1.00 

1.00 
1.00 

.871 


1.00 
1   12 


Structural 

Iron 

Workers 

80.65 

.80@1.00 

1.00 

1.00 

+  1.00 
1.05 
1.10 
1.00 
1.03J 

.60@.80 
1,00 

l.(K) 
.SO 

1.00 

1.12J 

1.00 
1.12} 


Common 
Labor 
80.. >  0(31. 3  5 
..IOC".  45 
.:OC(i>.25 
+  .60 

+  .40@.60 

.72J 

.75 

.30®.  SO 

.35®. SO 

.50 

+  .40®. 50 

.Sf,}®.62{ 
.35®.. 50 

.25 
.35@.40 

.45®. 60 

.50 
.40®. 50 


1.00  1.00 

.87J        S/JC^I.OO 
90@1.00  .''O®  1   'HI 


.81}  1.00 

93J  1  00 

^f-^l    III)  I    00 


1.12}  .50®.S6J 

.90fai|  00       .50®. 60 
.90®!. 10      .40®  65 
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Freight  Loadings  High  for  This 
Time  of  Year 

Although  freight  loadings  show  sea- 
sonal decline  due  to  severe  weather 
conditions,  car  movements  still  maintain 
record  totals  for  this  season  of  the  year. 
During  the  week  ending  Feb.  10,  853,289 
cars  were  loaded  with  revenue  freight 
according  to  the  American  Railway 
Association.  This  shows  a  falling  off 
of  more  than  12,000  cars  from  the  week 
of  Feb.  3.  An  increase,  however,  is 
shown  in  comparison  with  the  corres- 
ponding week  last  year. 

The  follovjring  table  shows  a  com- 
parison of  freight  loadings  for  the 
same  weeks  during  the  last  three  years: 

CARS  LOADED  DtTRING  SIMII^R 

WEEKS  SINCE   1921 

Week  Ending        1923    1922    1921 

Feb.  10  853,289  777,791  687,867 

Feb.  3  865,675  747,895  699,718 

Jan.  27  871,164  740,386  701,605 

Jan.  20  865,578  731,109  70«,65S 

Jan,  13  873,251  714,191  715,855 

Jan.  6  770,303  599,433  697,641 

Lumber  loadings  totaled  over  64,000 
cars,  a  drop  of  about  5,000  from  the 
week  preceding,  but  heavier  by  12,000 
cars  than  the  same  week  in  1922. 

It  is  noteworthy  that  since  January, 


1923,  not  fewer  than  853,000  cars  have 
been  loaded  each  week;  whereas  at  no 
time  during  the  years  1921  and  1922 
did  loadings  exceed  777,000  cars  in  one 
week.  Complaints  of  car  shortages  are 
still  heai:d,  particularly  from  building 
materials  manufacturers  and  dealers. 


Business  Briefs 

Public  contracts  in  February  in  the 
United  States  amounted  to  42  per  cent 
of  the  total,  as  follows:  first  two  weeks 
averaged  $13,745,000;  third  week,  $13,- 
906,000;  fourth  week,  $9,410,000.  Com- 
mercial buildings  and  industrial  works 
totaled  $88,000,000;  streets  and  roads, 
$18,523,000. 

Summing  up  conditions:  "Were  the 
entire  financial  and  business  history  of 
the  week  to  be  summed  up  in  a  single 
phrase,"  says  The  Annalist,  "it  might 
be  said  that  conditions  in  the  United 
States,  unfettered  by  the  difficulties 
surrounding  them  in  many  countries  of 
Europe,  have  improved  materially.  The 
wheels  are  turning  faster  than  at  this 
time,  say,  a  month  ago  and  the  develop- 
ments on  each  week  are  more  or  less 
the  addition  of  new  business,  the  re- 


sumption of  long  idle  plants  here  and 
there,  backed  by  the  inflow  of  orders 
for  goods  and  services,  which  as  yet 
show  no  signs  of  diminution." 

Money  rates  have  stiffened  from  4  per 
cent  to  4i,  which  is  the  first  advance 
since  the  successive  declines  which  low- 
ered the  rate  from  7  per  cent  in  June, 
1920,  to  4  per  cent  in  June,  1922. 

Sterling  advanced  to  within  14c.  of 
par,  a  gain  of  8c.  since  the  end  of 
January.  The  principal  factor  was 
Great  Britain's  acceptance  of  United 
States  terms  for  the  payment  of  her 
wartime  debt  obligations,  and  the  ten- 
tative confirmation  by  Congress. 


Contract  Prices  on  Some  Large 
February  Contracts 

Bridge  lumber  —  420  pieces  bridge 
lumber,  3xl2s,  totaling  30,240  ft.  bjn., 
$82.50  per  M  ft.,  Minneapolis,  Minn. 

Crushed  stone— 3,000  tons  at  $2.40, 
Dallas;  6,000  cu.yd.  crushed  traprock 
at  $4.94,  New  York;  1,000  tons  lime- 
stone dust  at  $5.80,  New  York. 

Cement — Minneapolis  bought  120,000 
bbl.  from  four  local  dealers  for  $2.52 
per  bbl.,  net,  f.o.b.  cars. 


Monthly  Prices  of  Construction  Materials 


GENERAL  upward  tendency  in 
basic  building  materials  due  to 
large  quantity  buying.  Pig  iron 
gains  strength;  steel  at  minimum  of 
$2.25  per  100  lb.,  f.o.b.  mill  as 
against  $2.10  last  month;  cement 
undergoing  unprecedented  demand, 
prices  higher  in  Mid-West;  lumber 
up  $2  in  New  York,  $3  in  San  Fran- 
cisco and  $4  per  M  ft.  in  Chicago, 
mills  shipping  as  fast  as  materials 
can  be  turned  out;  steel  pipe  up; 
tendency  higher  in  sand,  gravel  and 
crushed  stone;  all  paint  materials 
advanced;  brick  steady  in  North 
but  rising  in  South  due  to  labor 
demands  in  plants  now  operating. 


Pig  Iron — Market  gaining"  strength. 
Coke  price  tending  dovmward,  but  ad- 
vances in  finished  steel,  due  to  heavy 
demand,  affecting  pig  iron  prices  up- 
ward. No.  2  foundry  iron  up  50c.  in 
Pittsburgh;  $1  per  ton  in  Birmingham, 
Cincinnati  and  Chicago,  during  month. 

Railway  Supplies — Light  rails  higher 
at  Pittsburgh  mills,  but  maximum  on 
rerolled  $2  per  ton  lower.  Standard 
spikes  at  minimum  of  $2.90  as  against 
$2.75  and  track  bolts  $3.85  as  compared 
with  $3.75  per  100  lb.,  f.o.b.  Pittsburgh 
one  month  ago.  Railway  ties  steadily 
advancing  in  Canada,  empty  cell  creo- 
sote fir  ties  up  10c.  m  San  Francisco. 

Pipe — Wrought  iron  pipe  discounts 
on  Pittsburgh  basing  card  down  four 
points  on  black  and  six  on  galvanized 
since  last  month.  Recent  reduction  in 
wrought-steel  pipe  discounts  at  Pitts- 
burgh reflected  in  similar  lowering  in 
New  York  warehouse  discounts.  Fol- 
loiving  rise  in  pig  iron,  cast-iron  pipe 
advanced  $1  per  ton  in  San  Francisco, 
St.  Louis  and   Chicago  during  month. 


Ups  and  Downs  of  the  Market 

Clay  drain  tile  higher  in  Dallas;  sewer 
pipe  advanced  in  Pittsburgh,  New 
York,  Boston,  Cincinnati,  Baltimore 
and  Kansas  City. 

Road  and  Paving  Materials — Seasonal 
dullness  still  pervades  road  oil  and 
asphalt  markets.  Despite  several  re- 
cent advances  in  crude  oil,  asphalt,  both 
bulk  and  package,  declined  $3.10  per  ton 
in  Minneapolis.  Bulk  dropped  50c.  and 
package  $1.50  per  ton  in  Kansas  City. 
Boston,  however,  quotes  rise  of  50c. 
per  ton  in  both  bulk  and  package 
asphalt.  Granite  paving  blocks  up  15c. 
per  sq.yd.  in  Boston  and  $5  per  M  in 
Philade'lphia.  Wood  blocks  higher  in 
New  York,  New  Orleans,  Philadelphia 
and  St.  L,ouis  due  to  lumber  advances. 
Sand,  Gravel  and  Crushed  Stone — 
Freezing  weather  and  impeded  ship- 
ments keeping  prices  up.  St.  Louis  ad- 
vanced sand  and  1^  in.  gravel  5c.;  Cin- 
cinnati, 10c.  per  cu.yd.;  Philadelphia 
quotes  rise  of  5c.  per  cu.yd.  in  gravel. 
Both  Kansas  City  and  Baltimore,  how- 
ever, report  declines.  Crushed  stone 
3  in.,  up  5c.  in  Philadelphia,  20c.  in 
Dallas  and  25c.  per  cu.yd.  in  Cincin- 
nati; down  in  Kansas  City. 

Lime — Hydrated  finishing  down  40c. 
per  ton  in  St.  Louis,  heavier  reduction 
in  Kansas  City;  $1  higher  in  Cincin- 
nati and  up  $3  per  ton  in  Boston.  Hy- 
drated common  down  20c.  in  St.  Louis, 
sharp  decline  in  Kansas  City;  up  $1  per 
ton  in  Boston.  Lump  finishing  declined 
in  Kansas  City,  rose  50c.  per  bbl.  in 
Boston  and  $1  in  St.  Louis.  Common 
lump  lime  declined  in  Kansas  City  and 
Blinneapolis,  rose  12c.  in  Boston  and  $1 
per  bbl.  in  St.  Louis. 
Cement — Following  mill  rise  of  10c.@ 
^  15c.  per  bbl.,  adances  of  10c.  reported, 
f.o.b.  Pittsburgh,  Cleveland,  Duluth, 
Minneapolis,  Baltimore,  Kansas  City 
and  St;  Paul;  15c.  in  Chicago,  Indian- 
apolis, Toledo,  Milwaukee,  Peoria,  Cedar 
Rapids,  Davenport  and  Cincinnati;  14c. 
ia  Detroit  and  25c.  per  bbl.  in  Atlanta 


during  month.  Unprecedented  demand 
for  cement.  Western  advances  ex- 
pected to  be  followed  by  higher  prices 
in  the  East. 

Structural  Steel — ^Demand  Tieaviest 
since  1920.  Plates  quoted  at  $2.20@ 
$2.40  per  100  lb.  in  large  tonnages; 
small,  carlot  sales  at  premium  prices, 
as  high  as  $2.50.  Structurals  at  ruling 
minimum  of  $2.25;  bars,  $2.20@$2.25. 
Mills  heavily  booked,  but  handicapped 
by  car  and  labor  shortage  in  satisfying 
demands  of  consumers.  Car  materials, 
oil-tank  plates  and  structurals  for 
spring  building  season,  foi-m  bulk  of 
demand. 

Brick  and  Hollow  Tile — Common 
brick  rose  50c.  in  Detroit;  $1.15  in 
Dallas;  $1.20  in  Baltimore,  and  $2  per 
M  in  Atlanta  since  February  1.  De- 
clines of  $1  per  M  reported  in  Philadel- 
phia and  St.  Louis. 

Lumber — Market  active  with  all  items 
in  good  demand.  Heaviest  mill  book- 
ings since  1916.  Heavy  production  rate 
but  shortage  of  cars.  Structural  tim- 
bers (yellow  pine)  up  $2  per  M  ft.  in 
New  York;  Douglas  fir  advanced  $3  in 
San  Francisco.  Pine  boards,  dimension 
lumber  and  timbers  up  $1  in  Min- 
neapolis and  Philadelphia;  $1.50  in  St. 
Louis;  $2  in  Atlarrta;  $4  in  Kansas  City 
and  $5  per  M.  ft.  in  Denver  since  Feb- 
ruary 1.  Hemlock  and  spruce  also  re- 
ported highei*. 

Scrap — Market  very  strong  due  to 
demand  for  finished  steel;  higher  in 
New  York  and  St.  Louis.  Quoted  prices 
merely  nominal. 

Explosives — Few  price  changes  dur- 
ing month;  St.  Louis  about  Jc.  per  lb. 
higher  on  40(3)60  per  cent  gelatin  dyna- 
mite. 

Linseed  Oil — Stiffening  prices  reflect 
general  upward  tendency  in  nearly  all 
paint  materials.  Raw  oil  up  8c.  in  New 
York  and  9e.  per  gal.  in  Chicago  since 
last  month.  Higher  prices  in  Dallas, 
Minneapolis,  Denver  and  San  Francisco. 
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Price  sdTsnoes  since  last  month  are  indieated  by  heaTy^type;  deolinea  by  italic* 


PIG  IRON — Per  Groea  Ton — Quotations  compiled  by  The  Matthew  Addy  Co.: 

Mar.  I  One  Year  Ago 

CINCINNATI 

No.  2  Southern  (silicon  2.25  @  2.75) $29  05                    «20. 50 

NorthemDasic 29.77                       21.02 

Southern  Ohio  No.  2  (silicon  1 .75  ®  2.25) 30 .  27                       22 .  52 

NEW  YORK,  tidewater  delivery 

Southern  No.  2  (siUcon  2.25  @  2.75) 33.44                       25.25 

BIRMINGHAM 

No.  2 Foundry  (silicon  2.25  @  2.75) 25.00                       16.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2X,  (2.25@2.75  sil.) .  30.1* 

Virginia  No.  2  (sUicon  2.25  @  2.75) 33. 17 

Basic 28.50 

Gray  Forge 29.00 

CHICAGO 

No.  2  Foundry  Local  (silicon  1.751®  2.25) 30.00 

No.  2  Foundry  Southern  (silicon  2.25®  2.75)... .  31.01 

PITTSBURGH,  including  freight  charge  from  the 
VaUey 

No.  2  Foundry  VaUey  (silicon  1 .75  ®  2.25) 28 .  SO 

Basic SS.50 

Beasemer 29. 27 


21.75 
27.74 
19.84 
21.50 

20.00 
22.57 


19.95 
21.46 


RAILWAY  SUPPLIES 


8TEEL  RAILS — The  following  quotations  are  .per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  Sc.  per  1 00  lb.  is 
•hargwl  aztra: 

. Pittsburgh . 

One          Birming-  .«t. 

Mar.  1         Year  Ago         ham      Chicago  Louis 

Standard  bcssemer  rails...     {43.00           $40.00         $43.00  43.00 

Stardard  openhearth  rails..       43.00             40.00       $43  00         43  00  43.00 

Light  rails,  8  to  10  lb 43W  45             28@30         2  00»       43  00  43.00 

Light  rails,  12  to  14  lb 43(2  45            28®30         2.00»       43.00  43.00 

Light  rails.  25  to  45  lb 43(S  45             28@30         2. 00*       43.00  43.00 

ReroUed  Rsili 2i<s  SO       l.45®l.50*     

•Per  100  lb. 


RAILWAY  TIES — For  fair«sed  orders,  the  following  prices  per  tie  hold: 

6  In.  X  8  In.  7  In.  i  9  In. 

by  8)  Ft.  by  Sj  Ft. 

CUcMO,    Whit*    Oak                                                    $1.50  $1.63 

Chicaco,  Hardwood  and  Red  Oak 1.25  1.40 

Chicaco. . .  .Empty  Cell  Creosoting  (add'I) .45  .50 

San  Francisco Gieen  Douglas  Fir .84  /   /  j 

San  Francisco,  Empty  Call  Creosoted.  Douglas  Fir     1.70  2.  25 

St.  Ix)uis,  While  Oak I   30  1.55 

8t.  Louis  (creosoted)  (line  Ircat/<1 1 1.70  2.05 

St  Louis,  lied  Oak,  plain    .                                             1.15  1.40 

St.  Louis,  Sap  pine-cypress    .                                    .      1 .  05  1 .  30 


TRACK  SIIPPLIE.S — The  following  prices  ara  ba»e'per  100  lb.  f.o.b.     PitUs- 
burgb  for  carload  lots,  together  with  the  warebou.'w:  prices  at  the  places  named: 


Pittsburgh 

One  Vc( 
Mar.  I  Ago 


Chicago  St.  L< 


Standard  n>>li*a.  A-io. 

and  larger S2  90         $2. 20<^  2  23  $3  00 

Traek  bolu 3  8S<ii.4  50  3  25  4  00 

Htanrlarrl  section  angle 

ban 2   75  2  40  2  75 


3.45       4.10     2.94 


PIPE 


WROUGHT  PIPF— The  folio 
•■  the  latast  Pittsburgh  baaing  ca 


BUTT  WELD 


Inch** 
I  to3   .    . 


l|to6 CI 

7  to8 H 

»tal2 S7 


OalT. 


LAP  WKI.D 


*5i 

"1 


BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
rtolj 30 


51* 
S2J 


25to4 59 

4Jto6 58 

7to8 54 

9  to  12 48 


LAP  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
44) 


47  S 
41! 
35J 


2Ho  4 29 

4Jto5 28 

7  to  8 21 

9  to  12 16 


STEEL  PIPE — From  warehouses  at  the  places  named  the  following  discounts 
hold  for  steel  pipe: 

Black 


.  butt 

a.  lap  \ 


New  York 

.     54% 
.     51% 


New  York 

I  to  J  in.  butt  welded 41% 

2i  to  6  in.  lap  welded 38% 

Malleable  fittings.  Cla.sses  B  and  C,  banded,  from  Ne 
leas  1%.  Cast  iron,  standard  sizes,  29%  off. 


Chicago 
52i% 
59i% 

-GalTanued- 

Chicago 

48!% 

45J% 


St.  Louis 
57% 
54% 


St.  Louii 

44% 
41% 

'  York  stock  s«U  at  list 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots: 

. New  York . 

Birmingham  One 

Mill         Mar.  I         Year  Ago 

4  in $49.00     iei.OO  $50.50 

6in.andover     45.00       56.50     47.30@48.30 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra;   l&-ft.  lengths,  $1  per  ton. 


San  Fran- 
Chicago      St.  Louis      Cisco 
?58  20        S54.50        {61.00 
W  54.20       _  50.60  57.00 


CLAY  DRAIN  TILE — The  followingjprices  are  per;  1 000  Iin..ft. : 

. New  York 

One  San 

Size,  In.               Mar.  I        Year  .\go  St.  Louis  Chicago  Francisco  Dallas 

3     «45.00         $40  00  $40  00  $62.50  $73,00 

4     55.00          50.00  40  00  75.00  $76.50  83.00 

5     80.00           80.00  75.00  100.00  97.75  108  00 

6     105.00         100. 00  75  00  175.00  127.50  133.00 

8     170.00         150.00  170,00  187.50  212.50  199.00 


SEWER  PIPE — The  following  prices  arc  in  cents  per  foot  for 
car  load  lota,  f.o.b.,  except  as  otherwise  stated: 


New  York  Pitts- 
Delivered    burgh 
.   $0  15     $0  108 
IS  108 


162 
162 
252 
378 
486 
648 


Louis   Chicago 

$0.15 

$0.0875       .15 


10 515 

12 656 

15 1  07t 

18 1  E6t         90 

20 1  87t     1  08 

22 2  496t  1  44 

24 2  808  r  1  62 


225 
.2925 
.3825 
.5625 


Bo=ton 

Minneapolis 

Denver 

.Seattle 

l.os  Angeles 

New  Orlnaus 

Cincinnati 

Atlanta 

Mootrcftl,  fielirtrr't . . 

Detroit 

Baltimore 

Kansas  City,  Mi 

Philadelphia 

•4-in„  6-in.,  9.in. 


6  76t 
7,80t 


2  83 

3  168 

4  23 

4  8175 


.60t  .90 

.765       .84t  1.25 

1.0125   I,l2f  1.50 

1,2375     2.00 

1.4625    l,44t  2.25 

2  45t  4.69^ 
3.00t 
,,,.       3  55 


55t 

,95t 


7,50t 

3      5       (1      12 
$0,125   $0  19   $0  30  $0,578 


.476 
.68 

,459 
1,35 


tDouble  Slrenglh       t3-i 


standard  pipe  in 

San 
Fran- 
cisco Dallas 

10.12       

.15  $0.12 

.18  .16 

.21  .1855 

.30  .30 

.42  .441 

.54  .567 

.90  .819 

1,32  1.071 

V.'.W.  V.\*' 

2  16  1.89 

3  00  3,34 
3,60  4.06 

4.99 

5.42 

24  36 

$1  90t  $5  7St 

2,55  5.66t 

1,70        

2,60t     

List  '.'.'.'.'. 

2  25  4.92t 

I  751     

4.50t  ,      , 

1  98t  6.151 
1,80  5.2275 

2  16     

1  80t  4. cot 

special. 


ROAD  AND  PAVING  MATERIALS 


ROAD  OFI^S — roltnwin^  are  prices  per  gnllo 
f.o.b.  place  namod: 

New  York,  45%  aiphalt. ...    .  (at  twminfil) 

New  York,  65%  asphalt (at  (rrrninnli . 

New  York,  binder (at  tnrrninnli .    . 

New  York,  fliu (at  terminall . . 

New  Y  -ik    \v\m\(\  ai^phalt (at  termifinll . 

St.  T,o»i*.  50^'/  ftfr;  fi.phnit 

sr    I,  Ml  ,  '0  '  7'';  si^pii'.H 


in  tank  ear*  0,000  sal.  minimum 


r  t 

On*  Year  A 

06 

10. o; 

06 

,046 

06; 

,06 

06 1 

?'* 

07 

.06 

0548 

.03) 

0565 

"M 

.05 

osl 

.051 

04 

.10 

048 

.13 

053 

.15 

*  F  o,b.  Olo.im,  Cal,  Freight  !•) 
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bulk  m  carload  lots,  f.o.b.  points  listed: 


or  42^-Ib.  drums)  and  in 


Package 


New  York  (Mmean) '."^nnn" 


Boat 

Chicago  (Stanolmk) 

San  Francieoo./.o.fc.re^nerj,,  Oleum,' Cal..'    ' 

Dallas,  ( Texas) 

Seattle,"/)"  grade  (California)'. '. 

Denver  {Colifornia) 

Minneapolis/.o.6.  Twin  Cities  (Sta^ind).. '  '  ' 

f't.  Louis  (}fer7can) 

Rnltimore  (Shndard  Oa).'.'.'. '. 

fcntTal'(Lt^^^?'^"*"''*^"<^"'^™'^ 

Atlanta  (Mexican) 

Detroit  (Meximn) 

Cincinnati  (Kentucky  Rock)- 

Maurcr,  N.  J.  (Bermadez)  .. 

Maurer  N.  J.  (Mexican) '  '  ' 

Pliiladelphia  (Mexican) 

Kansas  City  (Texns) 

*Freight  to  San  Fran 


20  00 

22.25 
17  00* 
23  00 

21  25 
40  00 
SS.35 
27  50 
21.00 


Bulk 
$16.00 
16  50 

16  00 
1 1  00* 
15,00 
Moot 

in'.od 


IF  oh.  Richmond,  Cal. 
NOTE— Barrels  or  drum: 
ton,  and  from  4  to  5  drums; 

PAVING  STONE— 

New  York 


80c.  per  toij 


28.00 

21.00 

22  00 

16  50 

23  60 

18  95 

22.50 

19.50 

28.00 

26.00 

18.00 

15   50 

20.00 

16.00 

ST  .30 

SS.30 

Vol.  90,  No.  9 


XS7s^'',?,Ketc\'?5.r^°  "  '""'«'  "^'  '-••'•  -^-  ----.uted 


New  York ,f 

Ok: ♦' 


U  In. 


About  6  bbls.  to  the 


5-ln. granite,  30  blockspetsq.yd.  $4.45pcr  sq.yd. 

/  About  4x8x4  dressed 3  60persq.yd. 

tj„„^,  I  About  4x8x4  common 3  .  1 5  per  sq.yd. 

Sanjrancsco Basalt  block  4x7x8 70.00  per  M 

5-iD.  granite 2.25  persq.yd. 

2.10  per  sq.yd. 
3 .  00  per  sq.yd. 
3. 25  persq.yd. 
2. 85  persq.yd. 
1 00.00  per  M 
4x8 


Chicago. 
San  Fr 
Boston 

A"»°'» '.'.        Gramt 

Detroit f  5-in  Granite 

_  ,^.  1 4-in  Granite. 

f"'*™"^ Granite 

^f™*""' Granite 

New  Orleans Granite, 


Chicaeo ^  ^j 

St,  Louia  delivered ....  2  00 

Dallas 2  OJ 

San  Francisco '..'  2  15 

Boston,  rfe/inCT-ed. ...  .  I  85* 

Minneapolis,  ot  plant  2  00 

Kansas  City .'  jgQ 

Denver 3  jq 

Seattle  dsKrered....    '  300 

^*'a?ta 2.  00* 

'Cincinnati 1  75* 

I.03  Aneeles 

g^Sre.;;----  7f^ 

Montreal 1  "eo* 

^^■"""ea^-m  delivered  3.20 

Phildelphia   ...  %  gg* 

Pittsburgh 2.85 

Cleveland 3  qq* 

*Per  ton. 


One  Year  Ago 
-1.75@l.85 
1.60 
1.65 
2.93 
2.25 
3.00* 
2.00 
2.10 
3.50 
3.00 
r  90* 
2.37S 
1.75* 
1.90* 
1.75* 
2.00* 
3.20 
1.70* 


War.  1 
$1  75 

2.25 

2.10 

200 

2.15 

1.85* 

2.25 

l.SO 

3  50 

3.00 

2  00* 

2.25* 

l.90®2 

1.90* 

1  65* 

2.85 
3.00* 


}  In 

One  Year  Ago 
$I.75@I.J5 
1.60 
1.65 
2.93 
2.25 
3.00* 
2.25 
2.10 
3.50 
3.00 
I  90* 
2.08 
1.85* 
1.90* 
1.65* 
2.10* 
3.10 
1.55* 


CiBcmnati.. Gramte.  4  x  8  x  4 3 .  25  per  sq.yd. 

Granite l35.00perM. 

St.  Louis /  4x8x4  dressed 


FLAGGING— 


per 

I.  a   . 3.  lOper  sq.yd 
4x8x4  common 2. 90 per  sq.yd 

Granite 3.75 pereq.yd! 

G""'** 135  OOperM. 


CRUSHED  SLAG-Priee  of  crushed  slag  in  carload  Iota, 

YouDgstown  District i\'% 

Steubenville  District ••  *|45 

{ronton  District. . .  JiX 

East  Canaan,  Conn.  jc 

Easton.Catasaqua,  Pa........;  100 

Birmingham,  Ala. .. .  nn 

BufFa  o,  N.  Y    and  Erie,  Pa. !  ;  !  .  25 

Cleveland,  Ohio 1   20 

Eastern  Pennsylvania  and  Northern 

JNew  Jersey j   20 


f-In 
)l.30 
1.40 
1.40 
1.35 
1.00 
1.00 
1.25 
1.20 


per  net  ton,  at  plsoti: 


Roofing 
}2.00 
2.00 
2.00 
4.00 
2.00 
1.00 
2.25 


Sand 
}l.30 
1.40 


0.90 
1.00 
1.25 
1.00 


n,    .     ""oey 

"estem  Pennsylvania . 


LIME — Warehouse  prices: 

.Hydrated.perTon 
-f)°!,"i''"2  Common 

.$16  80(5,SI7.10  $13    10 


20  00 


r  Bronx.  .  . 

New  York J  Manhatta  .     ..   .. 

I  Queens,  5  ft.  wide. 


,  4ft  w-ide..  . .      .  $0 .  22  per  square 

""-n,  4  ft^  wide..      .22persquare 

lC,Oi-     "■'"df, 24persquare 

Chicago (.6x24-in.  cross-walk 1. 00     fin.ft. 

r 18  in.  wide 99     i^it 


75™5l'*2'57;'fQue''e"i*=8^!:"tT«S-f  |i?-f'".4';;«'-  '"^T  N- York.  5  x  .6  in 


WOOD  BLOCK  PAVING— 

New  York  (■leHvcreil) 

"      ■  York  (Jclu'.rnI) 


Size  of  Block       Treatment 


Per  Sq.Yd. 

$2  47 

3  04 


New  York 
Chicago. . . 
St.  Louis. . 

g<»,ton 21^00 

Dallas.... 22  50 

Cincinnati 16  80 

San  Francisco 22  00 

Minneapolis 25  50 

Denver 24.00 

Detroit 19.50 

Seattle  paper  sacks ..        24 .  00 

Los  Angeles 

Baltimore 22!66 

Montreal 21  00 

Atlanta 23.00 

New  Orleans 

Philadelphia 15  '50 

Kansas  City SO. 00 

*Per  280-lb.  bbl.  (netl 


20  00 

19.011 
U  50 

13.30 
16.00 
2 1. 00  (white) 


.   Lump,  per  Barrel 
Finishing  Common 

$3.00(3  $3.25* 
l.SOt 


$3  75* 

l.50t 

18  7S: 

4.40* 


l.55t 


2.eot 


18  75{ 
3.12* 

2. sot 
I0.75t 
l.75t 

I.  est 

2.70t 
I8.25t 


16.25 
21.00 

20.00 
17.25 
14.50 

16.00 


I5.00t 
2.25t 
2.40t 

13  OOt 

13. OCX 


II. OOt 
l.85t 


12.001 
13. OOt 


lump  lime    alongside  dealers  docks" 


on  cars    in  paper  sacss; 


^*x'cl^^e''o?L'*gs^^'"-^"«  *°  "--  P"  "b'-  f-  30?  bbl.- 

Minneapolis  (Rosendale) „ ''i, 

Kansas  City  (Ft.  Scott)....  'r?n 

Atlanta  (Magnolia) ,\„'i 


over,    f.o.b. 
One  Year  .4go 
$2   80 

ncinnati  (Utica)         .     ".00  per  ton  11 .00  per  ton 

Boston  (Rosendale) . .      .' ,  -/i  '  " 

St.  Louis  (Carney) '.'.'...'.'.'.'.'.'.".'. 1  75 

^^■3^^.^MENT-Price,  to  contractor. 


1.93 
0.85  per  bag 


poinShs^ed  ,^-?L7rrasrdfsrnrno'?<refuc''t^!i  "  ="'°^<'  '"^  '-" 

New  York  del.  by  truck $2"^?^].  70  ""Iz'ao'Jl^il'l)'' 

Ne_w  York,  alongside  dock  to  ♦^.buiu^./u 


CONSTRUCTION  MATERIALS 


folIows.1,'S'c?y''ci^^''^-^""    '-  -^^o  or  carload:  lots  to  contractor  is 
Gravel , 


Mar.  I 

New  York j2  00 

Denver I   qp 

Chicago '.  225 

St.  Louis, ; 1  45t 

Seattle |  00 

Dallas *.*.'.'.".*  2  25 

Minneapolis 1   75* 

Cincinnati l^SOf 

San  Francisco 2   15 

Boston .*.'."'  I  '  4Qi 

New  Orleans .....  2  85 

Los  .\ngeles 

Atlanta "  i'  754. 

Detroit .*.'.'.'.'  2  25 

Baltimore *.".'.'"'  I  86 

Montreal ..'.  |  '25f 


U  In. 

One 
Year 
Ago 
$1.75 


2.50 

2.00 

l.25t 

1.50 

2  00 

I  50 

2.00 

2.25 

2.40 

2. 08  J 

l.50| 

I  85t 

2.00 

1.40 

l.25t 


Mar.  I 
$2.00 
1.90 
2.25 
1  65t 
1.00 
2.25 
I  75* 
l.SOt 


l.75t 

2.25 
,".  tx: 
l.SOt 


plTir^*'?"  'CIn'shed  'slag  used  instead  of  gravel) 

Kansas  City j  /-Ot       7  nn 

New  York-Grit,  $  1 .  75  per  cu.'  yd 


One 
Year 
Ago 
$1.75 
2.50 
2.00 
l.30t 
1.50 
2.00 
1.50 
2.00 
2.25 
2.40 
2.08; 
l.50f 
l.85t 
2.00 
1.60 
l.50t 

1.55 


Year 

Mar.  1 

Ago 

$1.00 

$;.oo 

1.00 

I.IO 

2.25 

2.00 

1.4St 

1  20t 

1.00 

1.50 

1.87; 

2.00 

1  00  . 

1.00* 

1  25t 

1.69 

1   50 

1.50 

not 

1.65 

1.35 

1   35 

i:24t 

1.35+ 
I.I5f 

2.00 

2.00 

0.70 

2.00 

1.25 
1.25 

l.25t 

l.25t 

1.70 

1.60 

l-(iOf       2.00       0.66*    r20 


It^T'"'"''"''^"  '"■°"'  1''='-y.>0c.  per  ton.and  is  included  inaboveprice. 


,     ,         .  gside  dock  t„ 

dealers 2  30 

Jersey  City 248 

^o?ton ;.  2.'75 

Chicago 2  20 

Pittsburgh 2  24 

Cleveland 2  46 

Detroit '.'.'..'.  2  47 

Indianapolis !!!!!!  2  41 

Toledo 2  48 

Milwaukee 2  37 

Dulutb 2  14 

Peoria 2  41 

Cedar  Rapids 2  48 

Davenport :;.";:;  2^43 

ot.  Louis 2  35 

San  Francisco.  ......*.".' 271 

New  Orleans 3  30 

Minneapolis 239 

Denver '.'. .'.'.".  2  85 

Seattle '.'.''  2  90 

Dallas ...!..  225 

Atlanta .*.*.*.*.'.'  2  75 

C^cinnati 2  54 

Los  Angeles 

Baltimore \\. .  2.^ 

Birmmgham ".  .'  2*40 

Kansas  City 2  45 

Montreal  {delivered) . ...... ..  2  88 

Philadelphia .*  241 


One  Year  Ago 
$2.30 


2.30 

2.48 

2.75 

2.05 

2.14 

2.36 

2.33 

2.26 

2.33 

2.22 

2.04 

2.26 

2.33 

2.28 

2.35 

2.71 

3.30 

2.29 

2.85 

2.90 

2.25 

2.50 

2.39 

2.5i 


2.  IS 


St.  Paul 


2.39 


2.50 

1.94 

2.02 

2.26 

2.17 

2.21 

2.20 

2.13 

r.95 

1.98 

2.11 

2.06 

2.20 

2.73 

3.20 

2.24 

2.90 

2.94 

2.40 

2.39 

2.32 

3.30 

2.50 

2.27 

2.40 

2.40 

2.21 

2.24 


NOTE— Bags  I  Oc.  each,  40c.  per  bbl. ; 

BXngt™;"^^''  ""  ■'""' '°  T^ll  ^T-  t'^""'}''^-  '"  oontractois: 

Universal.  Pa..:;: ^VS     H?,l=^r,^' v ' v "•"* 

Steelton,  Minn....    1  S2     Jl"^°°;,^- ^ 2.20 

Fordwick,  Va... 7?n    If'^-r-H",: 2-20 

MitcheU,  Ind...:. ■.■.■.'.: :::;;•;       2  05 


Hannibal.  Mo ^   ,„ 

Lehigh  Va Uey  Disttict . '.'.'.'.'..'.       I'.IC 


M.;^o!Pcity;u:. ••■•■■'   iiS  Ir'^'^"^'''^"'"''''''  ■   z'o' 

•'•      «.ll>    Alpena,  Mich .    I  85 


March  1,  1923 
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TRIANGLE  MESH— Price  per  lOOsq.ft  in  carload  lots: 

PLAIN  4-INCH  BY  4-I\CH  MESH 


Weight 

Pound';  per 

100  sq.ft. 


049 
068 
093 


036? 
05  3P 
072P 
097P 
049R 
067R 
089R 


Mill   New  York    Chi 
$0  89       $1  17         $0  96 
1  49  

1  83 

2  35 

2  8S 

3  39 
3  85 

5  25 

6  14 
7.05 
8  13 


1  13 
1  38 

1  78 

2  19 

2  62 

3  00 

3  97 

4  58 

5  31 

6  16 


1  23 
1  50 

1  93 

2  38 

2  8S 

3  27 

4  32 

4  98 

5  78 

6  70 


$0  68 


1  19 

1  58 

2  08 


1  04 
1  32 
1  70 
1  04 
1.32 
1.70 


St.  I.iniis 
$0  98 
1  25 
1  53 

1  97 

2  44 

2  91 

3  34 

4  41 

5  09 

5  90 

6  85 

SO  75 
1  06 
1  34 
1  73 
1  06 
1  34 
1.73 


1  OSS 
1  S.1S 
l.Si 


In  roHs.  48-.  52-.  and  56-in.  wide  and  in  I50-,  200-  and  300-ft.  lengths. 
Galvanized  \a  abou'  1 5%  higher.  Size  of  roll  carried  in  New  York  warehouses, 
48  in.  wide  i  150  ft  long,  or  600  sq.  ft. 

EXP.MMDED  METAL  LATH— Prices  in  carload  lots  per   100  yd.  for  painted 


are  as  follow 
Gage  Weight 


27Dia. 
26  •• 
25  •■ 


2.3 
2.5 
3.0 
3.4 

4.33 


*New  York 
S22  00 
22  00 
22  00 
24  00 
27  DO 


St. 


San 

Francisco 

tSO  00 

SO  7.5 


Dallas 
$25  SO 
27  58 
30  71 
33  16 
35  10 


Chicaeo 

J2D  39  $20  72 

21   93  22  39 

24  45  24  93 

26  33  27   10 

22   "  4.33  27  DO  31   06  32  27 

*  Price  to  contractors  at  warehouse  or  deUvered  on  job  in  Manhattan.  Bronx 
or  Brooklyn. 

BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

• Warehouse,  Uncut . 

Pitt"-  Bir-  San 
burgh     niingham    New                         St.                           Fran- 
Inches                   Mill             Mill        York    Chicaeo      Louis 
tsnd  larger  .. .      $2  00         $2  35     $3   19       $3  07;     $2  90 
2  05     W  2  45       3  24         3  12;       2  95 
2  10       '  2  55       3  29        3  17;        3  00 

1 2  25  2  60       3  34         3  32;       3   15 

{ 2  50  2  65       3  69         3  57;       3  30 

Includes  15c  charge  for  cutting  to  Icngtli^  of  2  ft.  and  ovei 
Twisted  bars  cut  to  length  take  extra  of  27;c.  per  100  lb. 


Dallas 
$3  15 
3  20 
3  25 
3  40 
3.65 


$3  30 
3  35 
3  40 
3  55 
3.80 


Chicago 
I  and  larger  (2  10 


St. 

Louis 

$2.60 

2  65 

2  70 


ROLLED  FROM  RAILS 


Dallas 
$2  85 
2  90 
2  95 


Chicngo 
.   $2  35 
.      2.60 


Dallas 
$3  10 
3  35 


BRICK— Contractors  i 


carload  lots  is  a?  follows: 


Mar.  I 

$23  50 

20.00 

11   00 


Ml 


12  00 
11  00 
15  50 


12  00 

15  75 
12  50 

16  00 
16   00 


One 

jnth.^go 
$23.50 
20  00 

11  00 
16  00 

12  00 
9  85 

15  SO 


Xew  York  (at  dock) . 

Chicago 

St.  Louis,  Salmon.   , 

Denver,  salmon 

Dallas 

San  FranciPco  

Los  .\ngeles  (del.). . . 

Boston 

Minne&poIi<«  (del.) . . . 

Kansas  City 

Seattle 

Cincinnati 

Montreal 

Detroit  (del.)   ..        I 

Baltimore  (dcL) 

Atlanta 

NrwOrlean,s 

Birmirgham   .... 

Philadelphia 

Pittsburgh  (del.i 

Cleveland  

•  For  paWng  blocks  3)x8|x3  and  3)x8)x4  respectively,    t  F.o.b.    timporled. 

HOLLOW  TILE — Price  per  block  in  carload  lota  to  contractor  for  hollow  build- 
ing tile. 


20  00 
17(ff.  19 
U  50 
13  DO 
18.00 
16  00 


10  00 
15  75 
12  50 
20r*28 
16.00 
16.00 


One  Year 

.Ago 
$21.40 

18.00 

11   00 

17  00 

14  00 

11  00 

15  50 

15  00 

16  00 

15  00 
14  50 
14  00 

17  00 

16  00 
16  50 
20  00 

8  25 

12  50 
10.50 
16.00 


^-  Pa\'ing  Block  — 
3-inch*  4-inch* 
842  OOt    *50  OOt 


50  00 
43  00 

100. OOJ 
38  50 
40  00 
39.00 


43  00 
68  00 
41.50 

45.00 


Trucks* 
4x12x12.       to  123 
6x12x12...          1844 
8x12x12...         2305 

10x12x12 

12x12x12 

•  5  per.  off  for  cash 

Bo^on 

Minneapolis  (f.o.b.  carw). 
Minneapolis  (delivcrwl*    . 

Cincinnati 

Kansas  City 

Denvrr 

f*«»tt1e  (delivered) 

Ix)«  Angeles  faciofy 

New  Orleans 

Drtroil  (deliverwD 

Montreal 

Bnltimore 


One 

Year 

Ago 

$U   1112 

1667 

2084 


CM- 

$0*^0674 
0926 
1263 
1621     . 
1853     . 

4x12x12 

to.u 

736 

08)6 

0859 

083 

06S 

II 


Phila- 
delphia 
$0  12 


I)«ll- 


St.  1 

I.ouis 
$0  088  S 
.11 
IS 
.18 
22 

8i12t12 

$0  a 

.12125 
1569 
1611 

14S 
123 

25 

23' 

175 

225 
.215 
.I6IS 


Perth 
Amboy 


Factory* 


$0  2147 
2653 
3448 


lingham  II  "'  

Pitt  h.irgh  (deliTWwl)  .068  .128  .I7( 

Cn»v»1and  08  164 

San  Fr.nn.co.  Philadelphia.  AtlanU,  New  York  and  Chicago  quot«  on  hello 
partition  tila. 


STRUCTVR.\L  MATF.RIAL— Following  are  ba'e  prices  f.  o.  b.  mill ,  Pittsburg 
and  Birmingham  together  with  quotations  per  1 00  lb.  from  warehouses  at  place 


Beams.  3  to  15  in. 
Channel,  3  to  15  in. 
Angles,  3  to  6  in..  \ 

thick 

Tees,  3  in.  and  larger 

Plate.^.  }  in.  thick  and 

!t  heavier 2.1Sfe2.25 


Pitts- 

ming- 

San 

burgh, 

ham 

.\ew 

St. 

Chi- 

Mill 

York 

Dallas 

Louis 

cago 

cis'- 

$2  15@2.25  $2  40 

3.29  $4  40 

$3.00 

$3  05 

$3.35 

2  15(«,2.2S 

2  40 

3  29 

4  40 

3.00 

3  05 

3  35 

2  15(S2  25 

2  40 

3.29 

4  40 

3  00 

3  OS 

3  35 

2  ISm  2.25 

2  40 

3  29 

4  40 

3  00 

3  05 

3  35 

2  40     3  29     4  40  3.00      3. OS      3  45 


RIVETS — Thefollowing  quotatiens  are  per  100 lb.: 
STRUCTURAL 


Pittsburgh. 
MiU 
3  in.  and  larger      $3.00 


^-  New  York  — - 
Mar.  I       One 

Yr.  Ago 
$3  85     $3  50 


Chi- 
cago 
$3  75 


San 

St.  Fran- 

Louia        Cisco 

$3  85        $4  75 


U 


CONE  HEAD  BOILER 
}  in.  and  larger.     $3.10  3.95      3.60         3. 85         3.95  4.85        5  05 

landH 3.25  4.11       3.76         4.00        4.10  5.00        .5  20 

Jandft 3.50  4.35      4  00         4.25         4.35  5  25         .5.^5 

Lengths  shorter  than  1  in.  take  an  extra  of  SOc.    Lengths  between  I  in,  and  2  in 
take  an  extra  of  25c. 


NAILS — The  foUowing'quotationalare  per  keg  from  warehouse: 

Pittsburgh,                            San  St  Mon- 

Chicago   Francisco    Dallas  Louia  treal 

«3  45         $4  10        $4  25  %3.H  J4.9S 

5  SO          S.80           5  7.;  3.Sk  5. OP 


Wire S2.80@3  00 

Cut 3.2063.25 


PREPARED  ROOFINGS— Slate-surfaced  roofing  (red  and  green)  in  rolls  ol 
108  sq.ft.  costs  $2.10  per  roll  in  carload  lots  and  $2.70  for  smaller  quantities  f.o.b. 
Philadelphia. 

Single  shingles,  red  and  green  slate  finish,  cost  $5.50  per  square  (sufficient  to 
cover  100  sq.ft.)  in  carloads;  $5.75  in  smaller  quantities,  fob.  Philadelphia 
Strip  shingles  (4  in  1)  f.o.b.  Philadelphia.  1  c.l.,  $«.0S. 


ROOFING  MATERIALS— Prices  f.o.b.  New  York,  in  less  than  carload  lots: 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  ton $73.50 

Tar  pitch  tin  400-lb.  bbl).  per  100  lb I.62J 

Asphalt  roofing  tin  barrels),  per  ton.  f.o.b.  plant* 37.00 

Asphalt  felt  (light),  per  ton,  f.o.b.  plant* 67.50 

Asphatt  felt  I  heavy),  per  ton,  f.o.b.  plant* 67.50 

*  Delivered  in  Metropolitan  Dist.,  $3.00  additional. 


SHEETS — Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  th 

ba-se  quotations  from  mill: 

Pittsburgh,  San 

Large  St.  Fran-  New 

Blue  Annealed                    Mill  Lots  Louis  Chicago  Cisco  York 

No.  10 $2  50(.>2.75  4.10  $4.00  $4  35  $4  19 

No.  12 2.60(.i2.85  4.15  4  05  4  40  4  24 

No   14.                               2  70'.2.95  4.20  4   10  4  45  4  29 

No.  16 2  90(ai3.15  4.10  4  20  4  55  4  39 

Black 

*No».  I8and20 3  20(a3.35  4.65  4.7.1  4  70  4  70 

•Nos.  22and24 3  25(*3.40  4  70  4  70  5  75  4  75 

»No.  24 3  30(n.3'.45  4.75  4  75  5  80  4  80 

•No.  28 , 3  35®3.50  4.80  4  85  5  90  4  90 

Galvanised 

No.  10 S.35(*i75  4.85  4  85  ..^^  4.90 

No   12 3  45(...3  •$  4.95  4  95  5.85  S.OO 

No   14                                 3  4S(aS  «$  5  00  4  95  5  85  5.00 

No..  17  to  21.;' J  75rrt.4  IS  5  10  6  15  5.30 

No.22and24.           .     3  90(n  4  80  5  40  5  40  6,30  5.45 

i^os.     5and26 4  05(^4  45  5  5S  5  55  6  45             .60 

.yo  28 4  35f*4.7»  5  05  5  90  6  75  5.90 

•For  pnintH  corriignled  sheets  a-l.l  )^    per  1.000  lb.  for  5  to  28  gaga;  lie.  fm 
1 9  to  24  gages:  for  galvanised  corrugotc<l  •heels  add  1 5c..  nil  gages. 


LINSEED  OIL— These  prices  are  per  gallonr 

. NowY..rk    -~ 

One 
Mar.  I       Year    Ago 
n  »w  in  barrel.  ( 5  bbl.  lota) $1  01  $0  87 


— —  Chicago 

One 
Mnr.  I        Year  Ago 
$1  07  10.91 
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WHITE  AND  RED  LEAD— Base  price  in  cents  per  pound: 

■ —  Red ^  White ■ 

Mar.  1  I  Year  Ago  Mar.  I      Yr.  Ago 

Dry  Dry 


Drv 

lOO-lb.  keg    14  25 

25  and  50-lb.  kega.  .  14  50 

:2Mb.  keg 14  75 

5-lb.  cans 17  25 

Mb.  cans 19-25 


In  Oil 

15  75 

16  00 
IS  25 
18  75 
20  75 


Dry 
12  25 
12  50 
12  75 
15  25 
17.25 


In  Oil 

13  75 
14.00 

14  25 
16  75 
18  75 


In  Oil 
14  25 
14  50 
14  75 
17  25 
19  25 


In  Oil 
12  25 
12  50 
12  75 
15  25 
17.25 


LUMBER 

Prices  wholesale,  per  M.  ft.  b.m.,  to  dealers  in  carload  lots,  f.o.b. 

San  Francisco — Prices  of  rough  Douglas  fir  No.  I  common,  in  carload  Iota  to 
dealers  at  yards.     To  contractors,  $2  per  M  ft.  additional. 

6-8and             IO-16-18and  22  and 

12  Ft.                  20  Ft.  24  Ft.  25  to  32  Ft. 

3x3and4 $38  00                $39  00  $40  00  $43  00 

3x6  and  8 38  00                  39  00  40  00  43  00 

4x4-6and8 38  00                   39  00  40  00  43  00 

3x10  and  12 38  00                  39  00  40  00  43  00 

3x14 40  00                  40  00  42  00  44  00 

4x10  and  12 38  00                  39  00  40  00  43  00 

4x14 40  00                   40  00  42  00  44  00 

24  Ft.  and  Under           25  to  32  Ft.  33  to  40  Ft. 

6x10 $40  00  $42.00  $44  00 

6x14 40  00  42  00  44  00 

8x10 40  00  42  00  44  00 

8x14 40  00  42  00  44.00 

New  York  and  Chicago — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 

. New  York* . Chicago 

20  Ft.  22-24  20  Ft.  22- 

and  Under  Ft.  and  Under  24  Ft. 

3x4to    8x8 $5100  $52  00  $54  50  $56  50 

3xlOto  10x10  54  00  55.00  57  50  59  50 

3xl2to  12x12     58  00  59  00  60  50  M  SO 

3xl4toM.xl4 64  00  65  00  65  50  67  50 

3x16  to  16x16  7100  72.00  70  50  72  50 

3xl8to  18x18 84  00  85.00  82.50  83.50 

4x20  to  20x20 94.00  95.00  93.50  95.50 

*Wholesale  price  to  dealers;  to  contractors,  delivered  from  lighters  or  cars  to 
job,  $5  additional.    Short  leaf  pine  up  to  14  x  14  costs  $15  per  M.  less. 

Over  24  ft. — Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12  X  12  and  under,  for  sizes  over  12  x  12  add  $2,for  merchantable  add  $2  to  sizes 
1 Q  X  1 0  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 

Other  Cities 


Boston $67  00 

Seattle 

New  Orleans 40  00 

Baltimore 35.00 

Cincinnati 45.00 

Montreal 50.00 

Los  Angeles 

Denver 

Minneapolis. 46  50 

Atlanta 33  00 

Dallas 48  00 

Kansas  City 43  75 

Birmingham 32.00 

Philadelphia 45.00 

Detroit 46.75 

St.  Louii U-OO 


[  20  Ft.  and  Under 

:        Hemlock     Spruce  P. 

00       $65.00       $65  00       $90  00 


53.00 
51.50 

50.00 


53  00 
51  50 

40.00 


35.00 
60.00 
51  50 

38.00 


40.00         44.00 


--  I-In.'Rough,  lOIn.  X  16  Ft.- 

and  Under 

P.  Fir        Hemlock 

$85  00 

24.00 


49  00 
37  00 
53  00 
56  75 

40.00 
56  00 
55  75 
51  00 

2-In.  T. 
lOIn.  ! 


53.00 
53  50 

90.00 


$50  00       $60  00 


Fir 


44  00 
82  00 

37  00 


39.00 
37.00 
35.00 
45.00 


55.00 

78.00 
45.00 


Boston $50.00 

Seattle 

New  Orleans,  at  mill 85.00         

Baltimore 65.00         44  00 

Cincinnati 60.00        82.00 

Montreal 60.00         50.00 

LosAngeles 

Denver 37.25 

Minneapolis 48.50        42.50 

Atlanta 17  00  

Dallas 48  00         36.00 

Kansas  Citv 78  00        60  00 

Birmingham ...  28 .  00  

Philadelphia 35.00         41.50 

Detroit 48  00        40.00 

St.  Louis 45 .50         

Birmingham — Quotes  carload  lots,  f.o.b.  sidings. 
to  contractors. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver — Qiiotps  dealers  prices  to  contractors  on  large  projects. 

St.  I.ouis — Wholesale  price  to  contractors,  f.o.b.  cars,  S3  per  M.  ft.  additional. 

.Seattle — Price  to  contractors,  deliveied. 

Dallas^Wholesale  to  contractors,  S 1 0  per  M.  ft.  additional. 


47  50 


43.75 
27.00 
51.50 

ii.20 

32  00    

55.00        40.00 
45.50        41.50 

35.50         

$  1 .  50  additional  per  M.  ft. 


40.00 


FREIGHT  RATES    . 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,  the  following 
freight  rates  are  effective  in  cents  per  100  lb.,  in  carloads  of  36,000  lb. 


Baltimore $0.31  5 

Eirminghfcm 69 

Boston 365 

Buffalo 265 

Chieafo 34 

Cincinnati 295 

CIcTeUnd 215 

Da^Ter 1 .  275* 

,  Minimum  oarload,  40.0001b. 
tMinimum  oarload,  50,000  lb.,  structural  ttecl  only;  80,000,  tb.  for  other  iron 

■teel  produeta. 


Detroit   $0,295 

Kansas  City ...  - 735 

New  Orleans 515 

New  York 34 

Pacific  Coast  (all  rail) 1 .  50t 

Philadelphia 325 

St.  Louis 43 

St.  Paul 595 


CONTRACTORS'  SUPPLIES 

STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Mar.   I  One  Month  Ago  One  Year  Ago 

$2.1&(rr2.30  $2^2.05  $1,80 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

Eastern  Territorv 

New  York 

and  East  of 

Missouri  River 

Hercules  red'strand,  all  conatructions 25% 

Patent  flattened  strand,  special  and  cast  steel 25% 

Patent  flattened  strand,  iron  rope 10% 

Plow  steel  round  strand  rope 40% 

Special  steel  round  strand  rope 35% 

Cast  steel  round  strand  rope 27i% 

Round  strand  iron  and  iron  tiller 1 0% 

Galvanized  steel  rigging  and  guy  rope 12^  % 

Galvanized  iron  rigging  and  guy  rope   .....        +7i% 

California,  Oregon,  Nevada  and  Washington   Discount  5  points  less  than  di»- 
count  for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 
Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  J  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  fc.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  |-in.,  8  ft.,  f-in.,  6; 
8-in.,  45;  I-in.,  3^;  H-in.,  2  ft.  10  in.;  I  J-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  I-in.  and  larger,  in  1 20Q-ft.  coils: 


Boston #0.  16i 


York. 

Chicago.  ..^ 

Minneapolis. . . 
San  Francisco. 

Atlanta 

Denver 

Cincinnati 

Dallas 

Philadelphia. . . 


18 


New  Orleans $0  181 

Los  Angeles 

Seattle 18 

St.  Louis 20' 

Montreal 30 

Detroit 19 

Baltimore 18 

Kansas  City 21^ 


Bii 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 

Gelatin 

40% 

NewYork $0.27  \ 

Boston .23 

Kansas  City .  2225 

Seattle 165 

Chicago 22   \ 

Minneapolis .  189 

St.  Louis .2225 

Denver 2025 

Dallas 29 

Los  Angeles .... 

Atlanta .23 

Baltimore. 215 

Cincinnati .22 

Montreal 195: 

Birmingham,  delivered .20 

New  Orleans 235 

San  Francisco 1625 

Philadelphia 25 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points            Length  Barge  Rail 

12  in.  at  butt 6  in.  30  to  50  ft.  $0.13  $0.  I7i 

I2in.— 2  ft.  from  butt 6  in.  50  to  59  ft.            0.171  0.22 

12  in.— 2  ft.  from  butt 6  in.  60  to  69  ft.            0.191  0.24 

14  in.— 2  ft.  from  butt 6  in.  50  to  69  ft.            0.23  0.32 

14  in.— 2  ft.  from  butt 6  in.  70  to  79  ft.            0.25  0.34 

14  in.— 2  ft.  from  butt 5  in.  80  to  89  ft.            0.32  0.  ?8 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 
f.o.b.  New  York.  In  Chicago  and  St.  Louis  the  quotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 


No.  I  railroad  wrought 

Stove  plate 

No.  1  machinery  cast . ,  . 
Machine  shop  turnings   . 

Cast  borings 

Railroad  malleable  cast. 

Re-rolling  rails 

Relaying  rails 

Heavy  melting  steel . .  - . 


VewYork 

Chicago 

St.  Louis 

$17  00 

$11   50 

$16.00 

IS  00 

12.00 

16.50 

70  00 

16  50 

20.00 

13  00 

4.00 

1000 

14  00 

5  50 

11.00 

19  00 

12  50 

18.50 

19  00 

13  00 

20.00 

28  50 

30  00 

28(332 

17  50 

SHIP  SPIKES— Current  prices  per  100  lb.: 

. —  San  Francisco  — .  Seattle 

In                                                                          Galv.  Black  Black 

5 $8  25  $6.25  $8.00 

J 7.30  5.80  7.75 

j. 7  15  5.65  7.70 

Pittsburgh  base  in  lots  of  200  kegs  or  more.  S3 .  50. 
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For  Railway  Engineers — and  Others 

ONCE  a  year  there  meets  at  Chicago  a  representative 
group  of  the  engineers  who  ai-e  building  and  main- 
taining the  railways  of  this  country,  there  to  discuss 
the  problems  of  their  work.  This  issue  of  Engineering 
Neics-Record  is  directed  not  alone  to  the  men  who  meet 
at  Chicago  but  to  the  large  body  of  men  of  their  type, 
for  the  entire  group  of  such  men  many  times  out- 
numbers the  few  who  can  attend  the  A.  R.  E.  A.  con- 
vention. Future  possibilities  and  past  performances  are 
both  represented  in  the  articles  that  follow.  It  is  to 
be  hoped  that  they  will  be  read  and  appreciated  not  only 
by  the  engineers  in  railway  work  but  by  all  the  engi- 
neering profession,  for  while  railway  engineering  is 
specialized  many  of  its  lessons  are  applicable  to  the 
whole  field  of  engineering  practice. 

Southern  Road  Building 

AROUSED  by  the  success  of  North  Carolina  in  de- 
l\.  veloping  at  high  speed  an  excellent  state  road  sys- 
tem following  its  loan  of  $50,000,000  for  construction, 
the  other  Carolina  to  the  south  and  Tennessee  at  the 
west  are  conducting  promising  campaigns  for  large 
bond  issues  for  public  roads  work.  The  amount  contem- 
plated in  South  Carolina  is  $60,000,000  and  in  Tennes- 
see is  $75,000,000.  With  a  further  issue  of  $15,000,000 
by  North  Carolina  and  the  $60,000,000  borrowed  by 
Missouri  this  northern  tier  of  southern  states  has  in 
mind  an  expenditure  of  over  a  quarter  of  a  billion 
dollars  for  highway  construction.  Evidently  the 
"awakening  of  the  South"  to  the  importance  of  good 
roads  and  the  inauguration  of  its  states  into  the  list  of 
fast  spending  road-building  states,  are  not  to  suffer  in 
comparison  with  any  similar  activity  of  the  North. 
There  is  something  a  little  finer  in  this  spirit  which  is 
urging  the.se  states  to  great  highway  expenditures  than 
in  the  willingness  of  the  states  of  the  North  to  assume 
large  debts  for  transport?. i;ion  facilities.  While  the 
northern  states  have  built  for  traffic  in  hand  the.se  states 
of  the  South  are  borrowing  money  to  develop  a  country 
and  its  road  transport.  None  of  the  states  named  have 
had  roads  in  the  sense  that  they  have  existed  in  New 
York  and  New  Jersey  for  a  score  of  years.  They  are 
involving  their  credit  to  create  out  of  their  network  of 
trails  a  .system  of  modern  highways.  This  is  a  holder 
task  than  enlarging  highway  facilities  for  a  traffic  that 
already  exist.').  The  South  in  the  next  few  years  is 
likely  to  win  the  record  of  great  mileages  per  annum 
of  highway  construction  now  held  by  the  middle  western 
states. 

A  Proper  Rebuke 

WHATEVER  be  the  breach  of  the  amb.nssadorial 
proprieties  in  George  Harvey's  speech  last  week 
on  the  British  loan  it  was  a  useful  reminder  not  only 
to  the  British  people  but  to  a  whole  continent  of  Europe 
which  is  too  easily  falling  into  the  acceptance  of  the 
United  States  as  the  sole  beneficiary  of  the  war.     So 


long  ?.s  they  believe  over  there — as  most  of  them  do  now 
believe — that  this  country  was  a  usurious  money  lender 
during  the  war  and  a  demanding  creditor  today,  thus 
long  will  be  withheld  those  desirable  friendly  relations 
the  world  now  needs  and  that  desirable  commercial 
comity  which  is  necessary  to  a  full  development  of  for- 
eign trade.  The  antagonism  to  the  United  States  of 
an  individual  purchaser  is  not  important  nor  is  even 
group  antagonism  serious  now  when  there  are  few  with 
money  enough  to  buy,  but  sooner  or  later  Europe  will 
begin  to  come  back  to  a  purchasing  basis  and  then  good 
feeling  toward  the  United  States  may  shift  the  balance 
toward  a  successful  foreign  business.  Ambassador 
Harvey  was  a  little  brusque  in  reminding  some  dis- 
tinguished Englishmen  of  the  limits  to  which  domestic 
politics  led  one  of  their  equally  distinguished  fellows, 
but  brusqueness  has  before  this  proved  to  be  an  ad- 
mirable feature  of  American  diplomacy.  A  few  more 
such  plain  statements,  a  few  fair  but  not  boastful  refer- 
ences to  the  vast  volume  of  international  charity  origi- 
nating here,  all  properly  broadcast  from  Wales  to  Lithu- 
ania, may  impress  the  Europeans  that  this  country 
resents  the  role  in  which  most  European  politicians 
would  cast  it,  and  better  still  may  serve  to  disabuse 
the  European  people  of  some  popular  misconceptions  of 
the  United  States. 

Multiplying  Railway  Terminals 

RAILWAY  terminal  planning  in  Chicago  has  reached 
a  point  of  obvious  conflict  of  prospective  facilities. 
Independent  projects  for  the  reconstruction  of  certain 
stations  include  provision  for  accommodating  the  roads 
now  using  other  stations.  In  other  words,  each  of  two 
or  more  projects  proposes  to  make  the  other  project 
unnecessary.  Where  railways  own  valuable  property 
and  have  large  investments  in  facilities  for  their  own 
use  it  may  not  be  easy  to  persuade  them  to  become 
tenants  of  other  stations,  but  careful  study  might  show 
real  economy  in  the  sale  of  present  property,  or  its 
utilization  for  revenue-producing  purpo.ses,  with  the 
consequent  reduction  in  fixed  charges  and  overhead  ex- 
penses. Such  a  policy  of  co-operation  and  combination 
might  be  favored  also  in  view  of  the  large  cost  of  re- 
construction of  all  the  stations.  In  any  case  it  would 
be  unfortunate  to  perpetuate  three  costly  new  stations 
practically  side  by  side,  which  would  be  the  result  if 
all  the  projects  were  carried  out.  If  the  groups  of 
railroads  now  occupying  the  present  three  stations 
whose  reconstruction  is  propo.sed  should  be  combined  in 
one  new  station  or  partly  distributed  among  existing 
stations,  Chicago  would  have  all  its  railways  combined 
in  not  more  than  four  great  stat  ions.  To  distribute 
passenger  terminals  in  separate  traffic  centers  is  proper 
foresight,  now  that  city  congestion  looms  so  large  as 
a  municipal  problem.  In  a  city  so  large  as  Chicago — 
or  even  in  one  the  size  of  Cleveland — one  station  would 
be  a  mon.strosity  but  there  is  a  limit  to  the  multiplica- 
tion of  terminals. 
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Charging  for  Garbage  Collection 

GARBAGE  collection  is  one  of  the  services  that  every 
city  and  town  should  render  its  householders. 
Preferably  collections  should  be  made  by  the  municipali- 
ties but  a  well  drawn  and  supervised  contract  service 
may  be  warranted  under  some  local  conditions.  Unless 
a  municipality  is  in  a  bad  way  financially  the  service 
should  be  free.  Where  cities  are  in  dire  financial  straits 
(as  many  are  in  Ohio,  under  legislative  restrictions  on 
both  taxation  and  bond  issues)  it  may  be  wise  to  charge 
householders  for  garbage  collection,  in  the  hope  that  it 
will  be  temporary  only.  Bucyrus,  Ohio,  has  recently 
passed  an  ordinance  for  municipal  collection  with  a 
monthly  charge  of  50c.  a  house,  payable  quarterly  in 
advance,  and  with  a  requirement  that  the  householder 
must  carry  the  garbage  can  to  the  street  or  alley.  Here 
are  two  petty  annoyances  to  the  householder:  Paying 
$1.50  four  times  a  year,  and  carrying  the  can  to  the 
street.  In  addition,  the  city  must  do  much  bookkeeping 
and  collecting,  all  of  which  would  be  obviated  if  the 
cost  of  the  service  were  included  in  the  general  tax  levy. 
With  a  condition  and  not  a  theory  confronting  Ohio 
cities  the  Bucyrus  plan  has  justification.  Presumably 
the  citizens  of  Youngstown,  Ohio,  would  pay  a  collection 
charge  rather  than  have  their  garbage  accumulate  as  it 
began  to  do  on  Feb.  1  because  there  were  no  longer 
funds  to  pay  the  contractor  for  collection  and  disposal. 
Both  these  cities  show  at  least  a  will  to  do  better  for 
their  people  than  large  and  wealthy  San  Francisco, 
where  garbage  is  still  collected  by  private  scavengers. 


Work  Ahead 

INSISTENT  attention  is  once  more  directed  to  the 
serious  problem  of  railway  track.  The  third  report 
on  track  stresses  brings  out  much  more  sharply  and 
clearly  than  the  previous  ones  how  dangerous  a  tax  is 
placed  on  the  rail.  Stresses  are  reported  than  run  far 
beyond  50,000  lb.  per  square  inch,  and  even  to  75,000. 
Such  stresses  are  ample  reason  for  the  frequent  failure 
of  rails.  So  long  as  they  continue  to  occur,  track  con- 
ditions will  be  abnormal  and  unsound,  and  the  track 
pi'oblem^ — the  problem  of  track  safety  and  operating 
economy — will  remain  an  unsolved,  disturbing  problem. 
There  is  work  ahead  in  dealing  with  this  problem. 
It  is  one  in  which  track  builder  and  locomotive  builder 
are  jointly  concerned,  and  only  their  joint  study  will 
bring  results.  Up  to  the  present,  each  has  gone  his 
own  way,  one  in  developing  the  track,  the  other  in 
developing  the  loads  that  are  carried  by  this  ti'ack.  The 
time  has  come  when  this  independent  progress  is  no 
longer  satisfactory ;  what  it  leads  to  may  be  read  from 
the  Track  Stress  committee's  researches.  The  tradi- 
tional system  of  railway  organization  is  responsible  for 
keeping  the  engineering  and  motive  power  men  apart; 
it  is  time  to  see  what  can  be  done  when  the  two  depart- 
ments work  together  instead  of  separately. 

In  another  article  in  this  issue  the  views  of  an  ex- 
perienced railway  man  on  coming  railway  engineering 
needs  are  set  forth.  Among  other  things  he  declares 
that  the  development  of  railway  motive  power  has  fol- 
lowed a  doubtful  course,  and  that  the  ultimate  cost  of 
operation  with  the  heavy,  unbalanced  engines  of  today 
is  quite  unknown.  He  calls  for  a  working  together  of 
the  engineers  concerned  with  track  and  vehicles. 
Precisely  this  demand  speaks  from  the  figures  revealed 
in  the  report  of  the  Track  Stress  committee.. 


In  a  general  way  the  dangerous  condition  of  track 
resulting  from  bad  locomotive  counterbalance  and  other 
mechanical  imperfections  of  the  engine  as  a  vehicle 
were  set  forth  in  the  preceding  report,  the  second  report 
of  the  committee.  The  three  years  of  investigation 
since  that  report  fully  confirm  and  reinforce  its  teach- 
ings in  this  respect.  They  go  much  farther,  however, 
and  by  their  figures  on  lateral  stresses  and  curve  ac- 
tions they  demonstrate  that  the  lateral  stresses  existing 
on  straight  track  as  well  as  the  vertical  and  lateral 
effects  on  curves  increase  the  seriousness  of  the  con- 
dition to  an  extreme  degree. 

In  particular,  the  study  of  curve  action  makes  the 
picture  of  track  phenomena  now  complete  in  its  broad 
outlines.  The  erratic  action  of  railway  vehicles  on 
curves  is  disconcerting  to  those  who  hope  for  rational 
and  safe  track  engineering;  the  vertical  load  effects  are 
abnormally  different  from  what  calculation  would  indi- 
cate, and  the  lateral  thrust  and  blows  are  quite  alarm- 
ing. But  the  significant  part  of  the  whole  story  is  that 
these  dangerous  effects  occur  under  some  locomotives 
and  not  under  others.  With  the  same  wheel  loads,  some 
locomotives  are  easy  on  the  track,  while  others  are  a 
constant  menace  to  the  integrity  of  the  track  and  the 
safety  of  trains  that  run  over  it.  This  is  the  condition 
that  first  of  all  calls  for  remedy. 

It  should  be  remembered  that  there  is  no  field  of  con- 
struction in  which  engineers  venture  to  stress  material 
of  even  the  highest  quality  to  the  extent  that  rails  are 
stressed.  Even  in  purely  static  service,  and  with  metal 
whose  strength  is  double  that  of  rail  steel,  as  in  the 
cables  of  suspension  bridges,  the  stresses  do  not  exceed 
those  which  we  tacitly  accept  in  railway  track  service. 
Given  a  metal  like  that  of  rails,  and  service  involving 
such  concentrated  pressures  and  such  tremendous  blows 
as  are  exerted  by  locomotives  and  cars,  no  sane  engineer 
would  think  for  a  moment  of  designing  or  building  on 
the  basis  of  stresses  between  50,000  and  75,000  lb.  per 
square  inch;  and  if,  in  a  structure  in  service,  he  found 
such  stresses  existing  he  would  immediately  reduce  the 
load  or  proceed  promptly  to  strengthen  his  structure. 

The  fact  is  that  railway  engineers  have  been  working 
for  years  to  strengthen  their  track  structure.  Heavier 
rail  has  been  laid,  better  track  fastenings  used,  deep 
ballast  put  in — and  yet  the  high  stresses  exist.  Endless 
discussion  also  has  been  waged  over  rail  quality.  Every 
one  concedes  that  better  rail  steel  is  needed,  the  dis- 
pute being  over  how  it  shall  be  improved ;  but  even  with 
perfect  rail  steel,  the  track  problem  will  not  approach 
a  solution  while  stresses  of  the  present  magnitude  are 
permitted.  They  must  be  reduced,  and,  as  the  track 
builder  alone  cannot  reduce  them,  he  must  have  the 
co-operation  and  help  of  the  locomotive  builder  and  mo- 
tive power  man. 

Present  railway  track  has  readied  a  point  of  develop- 
ment where  no  marked  increase  in  robustness  or  carry- 
ing capacity  can  be  expected  for  a  considerable  time  to 
come.  The  track,  therefore,  is  one  of  the  data  on  which 
the  method  and  devices  of  railway  operation  must  be 
based.  Locomotive  construction  must  be  based  on  the 
available  strength  of  the  track,  in  other  words.  This 
is  the  fundamental  view,  we  believe.  It  is  not  new,  but 
it  has  been  only  a  subconscious  thought  in  the  railway 
mind.  With  detailed  facts  on  track  stresses  available, 
it  should  now  become  definitely  conscious,  and  be  made 
the  controlling  view  in  dealing  with  the  joint  problem 
of  railway  vehicles  and  track. 
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Still  a  Place  for  the  Railway  Engineer 

BECAUSE  of  the  recent  decline  in  railway  construc- 
tion and  expansion  and  the  resulting  limitation  of 
the  field  of  employment  for  railway  engineers,  there  has 
been  a  tendency  to  become  discouraged  over  the  outlook 
for  their  future.  This  is  but  natural;  yet  such  an 
attitude  fails  to  take  into  account  a  number  of  counter 
influences,  some  of  which  are  suggested  by  the  interview 
with  W.  S.  Kinnear,  reported  elsewhere  in  this  issue. 

In  the  early  days  of  railway  building  the  locating 
engineer  was  close  to  the  heart  of  the  enterprise  and 
developed  both  the  science  and  the  art  of  his  profession 
to  a  noteworthy  degree.  Then,  during  the  period  of 
unrestrained  and  all  too  often  unscrupulous  competition, 
came  the  day  of  the  traffic  man,  who,  in  the  role  of 
"business  getter,"  became  an  important  figure  in  the 
transportation  industry.  With  the  coming  of  increased 
governmental  supervision,  with  more  restricted  compe- 
tition, and  with  uniform  rates  and  regulations,  came 
the  need  for  increasing  efficiency  in  the  conduct  of  the 
transportation  business,  with  increasing  emphasis  upon 
the  work  of  those  charged  with  operation.  We  are  still 
living  in  this  period,  but,  as  indicated  by  Mr.  Kinnear, 
there  is  need  for  a  new  attack  by  the  engineer  upon  the 
railway  problem;  this  time  to  readjust  his  transporta- 
tion structure  to  the  changed  conditions  under  which 
it  must  now  function,  and  to  tackle  anew  some  of  the 
problems  that  many  have  looked  upon  as  being  quite 
settled  and  standardized. 

Some  railway  engineers  already  have  read  the  signs 
of  the  times  and  have  applied  themselves  to  their  new 
responsibility.  This,  of  course,  has  been  most  evident 
in  the  field  of  maintenance,  which  has  continued  under 
the  charge  of  the  engineer  and  which  has  been  pro- 
foundly affected  by  modem  operation.  So  harassing 
has  this  problem  become  that  relief  is  being  sought 
either  in  a  reduction  of  the  loads  to  be  cared  for  or  in 
new  designs  for  the  track  structure  that  will  decrease 
the  heav>'  and  continuing  maintenance  charges.  Under 
these  conditions  maintenance  work  no  longer  can  be  re- 
garded as  a  mere  routine  performance,  for  it  has  be- 
come a  challenge  to  the  ingenuity  and  resourcefulness 
of  the  engineer  of  the  highest  type. 

In  addition  to  more  complicated  requirements  in  the 
maintenance  of  way  and  structures,  the  emphasis  on 
more  efllicient  operation  has  been  reflected  in  the  work 
of  the  engineer  by  the  vast  amount  of  "additions  and 
betterments,"  which  have  been  undertaken  to  provide 
more  ample  and  more  economically  operated  facilities 
for  handling  increasing  traffic.  New  freight  yards, 
freight  houses,  engine  terminals,  yard  extensions, 
double  tracking,  bridge  renewals,  shop  construction,  and 
revision  of  line  and  grade,  all  are  in  this  class,  and  all 
these  will  demand  increa,sing  study  on  the  part  of  the 
railway  engineer  who  is  to  deserve  his  proper  place 
in  the  railway  scheme  of  things. 

Be  it  noted,  however,  that  in  approaching  these  task.n 
there  is  need  for  a  generous  measure  of  the  research 
pirit  and  for  a  scientific  outlook  that  will  regard  them 
as  engineering  problems  demanding  analysis  clear  back 
to  the  fundamental  principles  involved,  and  the  working 
out  of  solutions  that  will  be  based  upon  fact  and  reason 
rather  than  upon  mere  precedent  or  custom.  The  ex- 
change of  experiences  between  engineers  engaged  in 
similar  work  always  is  decidedly  worth  while,  but  its 
real    value    lies    in    its  power   to   stimulate   originality 


rather  than  in  the  opportunity  it  offers  for  substituting 
ready-made  solutions  for  independent  engineering 
thought.  Standardization  of  practice  likewise  is  valu- 
able in  many  fields  because  of  the  economies  that  can 
be  effected  by  uniform  practice,  but  eternal  vigilance 
is  necessary  lest  excessive  standardization  become  a 
drag  upon  progress  and  discourage  independent  think- 
ing. In  an  industry  in  which  so  much  of  the  engineer- 
ing work  has  in  recent  years  become  largely  a  matter  of 
standards  and  routine  administration,  there  is  grave 
danger  of  permitting  the  questionnaire  to  usurp  the 
place  of  research  and  an  over-developed  respect  for  pre- 
vailing practice  to  stifle  the  exercise  of  original  thought 
and  engineering  judgment.  The  problems  that  now  be- 
set the  railway  engineer  and  that  will  demand  his 
attention  in  the  days  just  ahead  of  us  will  not  yield  to 
such  treatment. 


Engineers  for  Railway  Track  Work 

ALTHOUGH  the  supervision  of  modern  track  main- 
ttenance  is  requiring  more  and  more  of  technical 
skill  and  knowledge,  it  is  a  strange  fact  that  few  rail- 
ways or  railway  engineering  departments  offer  much 
opportunity  or  encouragement  for  the  young  engineer 
desiring  to  make  a  specialty  of  maintenance-of-way  or 
to  acquire  personal  experience  with  the  details  of  the 
work.  This  is  not  new  statement,  but  the  situation  is 
called  to  attention  anew  by  the  article  on  another  page 
reviewing  engineering  opinions  on  various  phases  of 
maintenance  and  showing  how  little  recognition  appears 
to  be  given  to  the  practical  and  economic  value  of 
engineering  knowledge  in  relation  to  track  maintenance. 
It  is  hardly  necessary  to  say  that  a  man  may  be  a 
competent  engineer  of  maintenance  without  having  the 
ability  to  drive  a  spike  straight  or  to  surface  a  stretch 
of  track.  But  of  necessity  he  will  have  a  better  grasp 
of  the  higher  duties  of  his  department  and  a  better 
understanding  of  the  working  conditions  of  his  forces 
if  he  has  had  some  experience  in — and  perhaps  responsi- 
bility for — the  routine  and  exceptional  or  emergency 
work  on  the  track. 

It  appears  to  be  general  practice  to  train  an  engineer 
in  railway  service  by  making  him  a  rodman  or  an  axe- 
man, then  an  instrument  man  and  then  up  through 
successive  stages  in  the  engineering  department,  in- 
cluding perhaps  both  construction  and  maintenance 
work.  During  this  course  he  will  naturally  pick  up  some 
knowledge  of  track  work.  But  this  is  very  different 
from  personal  experience  and  responsibility  or  a  definite 
specializing  in  this  class  of  work.  It  is  true  that  some 
experiments  in  training  young  men  in  the  track  depart- 
ment have  not  proved  successful.  But  in  some  cases  the 
failure  may  be  attributed  to  the  fact  that  the  railways 
have  demanded  too  much  in  the  way  of  hard  work  and 
have  given  too  little  in  pay,  promotion  or  promise  of 
permanent  employment. 

Track  design  and  maintenance  need  men  of  technical 
knowledge  seasoned  with  practical  experience.  The 
young  engineer  is  well  grounded  in  the  former,  yet 
there  is  at  least  a  passive  resistance  to  the  man  who 
may  be  attracted  to  this  particular  field  and  who  desires 
to  familiarize  himself  with  it  or  to  make  it  his  specialty, 
as  another  man  might  specialize  in  bridge  work.  It 
seems  certain  that  appreciable  economic  results  can  b<" 
realized  through  a  policy  of  developing  engineers  spe- 
cially skilled  in  the  design,  construction  and  main- 
tenance of  track. 
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The  Railroad  Engineer  and  the  Needs  of  Tomorrow 

Survey  of  the  Problems  that  Lie  in  the  Foreground  of  Railroad  Development 
and  a  Plea  for  a  Policy  that  Will  Help  the  Engineer  to  Solve  Them 


An  Interview  ivith 
W.  S.  Kin  NEAR 

Consulting  Eng^ineer,  New  York 


MINDFUL  of  the  confusion  visited  upon  the  three 
friends  who  sought  to  comfort  Job  in  his  afflic- 
tions, the  prudent  might  well  shrink  just  at  this  time 
from  any  temptation  to  advise  or  condole  with  the 
railroad  engineer.  He  has  been  having  a  hard  time  of 
it.  Day  after  day  he  has  been  facing  the  ever  present 
and  ever  more  exacting  task  of  keeping  his  property 
abreast  of  the  demands  that  have  been  made  upon  it, 
and  all  this  with  resources  that  have  been  meager 
indeed.  He  has  risen  splendidly  to  his  heavy  respon- 
sibilities— more  splendidly  than  ever  he  will  have  credit 
for — and  only  now  he  is  beginning  to  breathe  more 
easily  and  to  feel  a  relaxation  of  the  pressure  that  has 
borne  upon  him  so  heavily  during  the  last  few  years. 
So  it  would  seem  to  be  courting  a  just  and  indignant 
wrath  for  any  one,  however  friendly  and  well  inten- 
tioned,  to  offer  him  at  this  particular  juncture  a  word 
of  counsel  and  admonition  concerning  the  work  that 
lies  just  ahead  of  him. 

Yet  some  bold  spirit  must  brave  the  chance,  for  there 
is  great  need  that  the  engineering  staffs  of  our  rail- 
roads and  those  from  whom  they  must  derive  their 
inspiration  and  authority  should  readjust  their  view- 
points just  as  quickly  as  may  be  practicable  to  suit 
a  radical  change  in  their  economic  objective.  For  the 
last  few  years  they  have  been  compelled  to  work  on  a 
close-up  basis.  Of  necessity  they  have  lived  from  hand 
to  mouth,  each  day  bringing  its  own  measure  of  harass- 
ment pressing  insistently  for  relief.  Often  the  rule 
of  sheer  and  desperate  expediency  has  prevailed. 
Unremitting  and  intensive  in  his  application  to  detail, 
putting  forth  every  energy  to  "hold  what  he  had,"  the 
railroad  engineer  for  several  years  has  had  his  eyes 
fixed  upon  the  task  immediately  in  front  of  him. 

But  with  the  relaxing  of  this  pressure  he  now  must 
turn  to  meet  a  new  demand,  none  the  less  exacting, 
none  the  less  urgent,  yet  so  different  in  scope  and  char- 
acter as  to  require  a  material  readjustment  of  mental 
focus.  The  new  problems  demand  long  vision  rather 
than  close  application;  a  broad  view,  rather  than 
intense  scrutiny.  He  must,  in  short,  take  stock  of  the 
problems  that  lie  in  the  foreground  of  railroad  engi- 
neering development,  recognize  them,  analyze  them, 
evaluate  them  in  terms  of  their  significance  to  the 
transportation  needs  of  the  nation,  and  then  tackle 
them  with  a  vision  and  an  energy  that  is  just  as  neces- 
sary today  as  it  was  in  the  pioneer  days  of  railroad 
building.  He  must  turn  on  the  one  hand  to  the  solution 
of  new  problems  and  on  the  other,  to  a  constructive  and 
forward-looking  re-valuation  of  old  ones,  so  that  the 
needs  of  tomorrow  may  be  met  on  a  basis  of  ultimate 
economy,    rather    than    of   desperate    expediency. 

Many  engineers  who  have  been  looking  ahead  doubt- 
less have  well-conceived  opinions  as  to  the  solution 
of  these  problems,  and  Mr.  Kinnear's  views  are 
here  set  forth,  not  in  a  spirit  of  dogmatic  pro- 
nouncement but  rather  in  one  of  helpful  suggestion, 
reminder,    and   stimulus.      Some    of   the   matters   here 


dealt  with  are  beyond  the  scope  and  authority  of  the 
engineer;  still  they  are  not  hopelessly  beyond  his  in- 
fluence, and  certainly  they  are  not  without  an  important 
bearing  upon  the  net  result  of  his  efforts. 

Organization — Broadest,  perhaps,  and  most  funda- 
mental of  the  problems  that  confront  many  engineer- 
ing departments  is  that  of  their  plan  of  organization. 
The  net  worth  of  the  service  that  can  be  rendered  to 
the  community  by  any  corps  of  engineers,  however 
skillful  and  accomplished,  is  profoundly  affected  by  the 
scheme  of  organization  under  which  they  must  work. 
In  assigning  to  the  engineer  a  place  in  the  machinery 
of  organization,  it  must  be  remembered,  therefore,  that 
the  chief  engineer  of  a  railroad  and  his  assistants  must 
assume  responsibility  for  the  intelligent  investment  of 
great  volumes  of  capital  and  for  the  conservation  of 
huge  property  investments.  It  is  recognized,  to  be  sure, 
that  the  function  of  a  railroad  is  to  provide  transporta- 
tion and  not  to  set  up  an  exercise  in  engineering.  Yet 
it  should  never  be  forgotten  that  next  in  importance 
to  a  skilled  and  loyal  personnel,  the  backbone  of  the 
transportation  machine  is  the  physical  property  of 
which  it  is  composed.  And  however  loyal  the  personnel 
and  however  resourceful  may  be  those  charged  with 
operation,  it  is  obvious  that  so  huge  and  so  intricate  a 
property  as  a  modern  railroad  cannot  be  unskillfully 
built  or  maintained  without  fai--reaching,  incessant  and 
irretrievable  waste — waste  that  will  sap  both  the  sub- 
stance and  the  revenues  of  the  railroad  itself,  of  its 
individual  stockholders  and  of  the  community  at  large. 
And  it  must  be  obvious  also  that  the  men  charged  with 
responsibility  for  this  phase  of  the  transportation  in- 
dustry cannot  be  regarded  as  hired  hands  subject  to 
the  beck  afid  call  of  an  operating  executive  if  they  are 
to  do  justice  to  the  peculiar  and  inevitable  responsibil- 
ities that  rest  upon  them. 

From  this  it  appears  that  continued  study  and  effort 
should  be  applied  to  obtaining  for  the  engineering  staffs 
of  our  railroads  a  measure  of  authority  and  recognition 
comparable  with  their  grave  and  basic  responsibilities. 
It  is  not  too  much,  for  example,  to  ask  that  the  chief 
engineer  of  a  railroad  be  given  the  standing  of  an 
elected  officer  of  the  company  and  the  opportunity 
to  participate  in  the  deliberations  of  its  supreme 
managing  body;  and  leaping  io  the  other  end  of 
the  scale,  it  is  not  too  much  to  ask  that  division 
engineers  be  made  co-ordinate  in  standing  and  author- 
ity with  the  division  officials  responsible  for  operation. 
Their  tasks  are  of  co-ordinate  importance.  The  engi- 
neer is — or  should  be — the  custodian  of  the  fixed  assets 
of  the  company ;  the  operating  official  is  charged  with 
the  wise  administration  of  its  working  capital.  These 
men  are  partnei's  in  the  conservation  of  the  resources 
and  earning  capacity  of  the  property,  and  from  each 
of  them  should  be  expected  original  and  progressive 
thinking  with  regard  to  his  own  department's  problems. 

Such  a  partnership  encouraged  by  the  general  man- 
agement  can   be  of   immense  benefit   not   only  to  the 
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property  itself  because  of  the  encouragement  that  would 
be  given  to  the  creative  instincts  of  its  engineering 
staff,  but  also,  viewed  from  another  aspect,  to  the  prop- 
erty and  the  individual  engineer  jointly.  Such  a  part- 
nership between  operating  and  engineering  officials  is 
bound  to  develop  in  the  operating  man  a  keener 
appreciation  of  the  problems  and  the  viewpoint  of  the 
engineer,  and  in  the  engineer  the  broader  understand- 
ing of  the  whole  transportation  problem  that  will  better 
fit  him  for  advancement  in  the  railroad  service. 
Feeling  a  co-ordinate  responsibility  with  the  operating 
officials  for  the  production  of  safe,  adequate,  and  effi- 
cient transportation,  he  is  much  more  likely  to  become 
imbued  with  the  spirit  and  to  develop  the  outlook  that 
make  the  all-round  transportation  man,  of  far  greater 
value  to  himself  and  to  his  road  than  if  he  be  rated 
simply  as  one  gear  in  a  machine  that  is  managed 
exclusively  by  an  operating  executive. 

While  on  the  question  of  organization  it  may  be  well 
to  consider  also  a  policy  of  systematic  inspection  trips 
by  railroad  engineers  over  other  properties.  To  obtain 
the  maximum  of  benefit,  such  trips  should  be  taken  by 
division  operating  and  engineer  officials  together,  so 
that  in  sizing  up  the  other  man's  methods  they  may  have 
an  opportunity  to  exchange  ideas  with  regard  to  their 
respective  fields.  Aside  from  the  technical  knowledge 
and  stimulus  that  result  from  such  an  experience, 
this  practice  operates  also  to  develop  a  greater  com- 
munity of  interest  between  the  engineer  and  the  operat- 
ing officer;  that  is  to  say,  rather  than  looking  at 
transportation  problems  from  an  engineering  viewpoint 
as  against  an  operating  viewrpoint  or  vice  versa,  they 
are  led  to  regard  them  from  the  viewpoint  of  "our  road" 
as  against  the  "other  fellow's  road."  Such  association, 
therefore,  systematically  carried  out  and  intelligently 
administered  should,  in  time,  make  for  a  higher  morale 
in  both  branches  of  the  service  and  an  increased  tend- 
ency to  view  home  problems  more  from  the  standpoint 
of  the  railroad  and  its  interest  than  from  that  of  a 
certain   department  or  special  service. 

\Vhile  it  may  be  that  on  some  railroads  all  this  is  an 
old  story,  the  fact  remains  that  on  too  many  roads  that 
ought  to  know  better  there  is  a  tendency  toward  self- 
sufficiency  and  narrowness  of  outlook,  first,  with  regard 
to  each  of  the  individual  services  or  departments,  and, 
second,  with  regard  to  the  road  itself.  The  natural  and 
inevitable  outcome  of  this  tendency  when  left  unchecked 
is  to  promote  an  inbreeding  which  may  be  depended 
upon  eventually  to  make  for  the  injury  of  the  property. 
Although  in  the  engineering  .service  such  a  condition  is 
considerably  remedied  by  the  collaboration  of  individual 
engineers  on  the  committees  of  the  various  engineering 
and  railroad  societies  —  and  the  technical  benefits 
derived  from  these  are  not  to  be  undervalued — the 
broader  purpose  cannot  be  thus  attained  because  of  the 
lack  of  participation  by  the  co-ordinate  operating  de- 
partments of  the  transportation  service. 

Yards  and  Terminals — Although  few  railroad  engi- 
neers are  not  conversant  with  the  generally  accepted 
principles  of  yard  design — the  necessity  for  keeping 
cars  in  motion  always  in  one  direction,  the  avoidance 
of  unnecessary  storage  and  delay,  and  the  other  basic 
principles — there  still  is  room  for  improvement  in  their 
application.  Yards  and  terminals  are  looked  upon  to- 
day as  being  the  factors  that  limit  the  capacity  of  a 
railroad,  and  with   the   increasing  expansion  of  traffic 


it  is  but  reasonable  to  expect  that  the  engineers  on 
each  division  must  study  everlastingly  the  daily  experi- 
ence of  the  operating  department  in  order  to  provide 
against  the  day  when  new  and  improved  yards  may  be 
demanded. 

Each  divisional  or  terminal  yard  is,  of  course,  a 
problem  in  itself,  subject  to  local  topography  and  local 
operating  conditions.  An  appropriate  design  for  a  new 
yard  or  a  betterment  of  an  exi.sting  yard  oannot,  there- 
fore, be  based  upon  an  indiscriminate  application  of 
general  and  standardized  principles  supplemented  by  a 
hurried  survey  and  a  superficial  study  in  the  face  of 
stern  and  imminent  necessity.  Sound  engineering  and 
sound  railroading  alike  demand  that  facilities  of  this 
sort  grow  out  of  accumulated  observation,  analysis  and 
reflection  by  the  engineer  over  a  long  period,  coupled 
with  a  close  and  continuous  association  with  the  divi- 
sion operating  official.  Every  snarl  that  jams  a  yard, 
every  traffic  crisis  that  crowds  its  capacity  is  replete 
with  lessons  to  be  noted  on  the  spot,  interpreted  by 
the  operating  officer  and  digested  by  the  engineer, 
against  the  day  that  he  may  be  given  the  opportunity 
and  the  resources  to  carry  out  the  improvement. 

Although  in  the  design  of  new  yards  much  thoughtful 
study  is  devoted  to  securing  an  ideal  plant,  these 
observations  bear  particularly  upon  the  period  just 
ahead  of  us  when  we  are  bound  to  see  more  and  more 
a  demand  for  thoroughgoing  revision  of  existing  yards, 
which  in  many  cases  are  frightfully  complicated  and 
congested  as  a  result  of  patching  a  little  here  and 
fitting  a  little  there,  until  operation  has  become  very 
expensive  and  the  entire  transportation  process  has 
been  slowed  down.  In  the  design  of  new  yards  and 
terminals  and  in  the  modernizing  of  existing  facilities, 
there  will  be  ample  scope  during  the  next  ten  or  fifteen 
years  for  the  best  engineering  and  operating  skill  that 
can  be  made  available,  and  for  the  sort  of  partnership 
between  engineering  and  operating  officials  that  has 
been  outlined  in  another  paragraph. 

Scope  will  be  offered  also  for  considerable  railroad 
statesmanship  with  respect  to  terminals  at  the  more 
important  centers,  for  it  is  scarcely  to  be  doubted  that, 
wherever  possible,  joint  facilities  will  be  demanded 
in  the  interest  of  more  effective  service  to  the  trans- 
portation-buying public.  The  policy  by  which  each  indi- 
vidual railroad  has  its  own  independent  terminal  at 
such  centers,  thereby  duplicating  needlessly  many  costly 
facilities,  may  have  been  permissible  and  necessary  in 
the  early  days  of  railroad  development,  but  it  is  clear 
that  we  have  passed  that  stage  and  that  railroad  man- 
agements must  inspire  their  engineers  to  attack  the 
terminal  problem  from  a  new  angle;  that  of  deter- 
mining just  how  far  joint  facilities  can  be  developed  for 
more  effective  service  to  all.  It  is  time  to  stop  and  ask 
ourselves  whether  we  are  not  wasting  our  substance  in 
working  out  costly  and  duplicate  schemes  in  an  effort  to 
win  for  each  property  an  all  too  questionable  advantage 
over  the  others. 

Another  terminal  problem  that  will  demand  more  and 
more  thought  of  the  railroad  engineer  is  that  of  col- 
lection and  delivery  of  less-than-carload  freight.  An 
increasing  number  of  those  who  have  studied  this  ques- 
tion thoroughly  lean  to  the  opinion  that  such  a  servic" 
based  upon  the  u.se  of  motor  trucks  or  similar  equip 
ment  might  well  be  undertaken  by  the  railroads  with 
advantage  to  themselves  and  to  the  communities  they 
serve.     So  far  this  subject  has  been  chiefly  in  the  hands 
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of  general  executives  as  constituting  a  question  of  pol- 
icy, but  before  any  plan  can  be  carried  into  consum- 
mation, even  upon  an  experimental  scale,  the  engineer 
will  be  called  upon  to  work  out  the  details  upon  which 
will  depend  the  efficient  operation  of  the  plant. 

One  special  case  of  this  general  problem  is  that  of 
motor  handling  of  interchange  traffic  between  the  ter- 
minals of  various  railroads  entering  the  large  city,  and 
another  is  the  use  of  motor-driven  cars  for  passenger 
operation  over  branch  and  feeder  lines.  It  is  not  impos- 
sible that  this  experiment  now  under  way  in  the 
passenger  service  may  lead  into  a  similar  tryout  for 
the  handling  of  freight,  using  motor  vehicles  either  on 
highways  or  on  existing  branch-line  track.  It  would  be 
just  as  well,  therefore,  for  the  engineer  to  commence 
now  a  study  of  these  problems  so  that  when  he  is  called 
upon  he  may  be  able  to  bring  to  their  solution  a 
seasoned  judgment,  and  avert  the  need  for  hasty  con- 
trivance, always  so  likely  to  result  in  a  makeshift. 

Closely  related  to  the  terminal  problem  is  that  of 
the  through  traffic  that  should  be  routed  to  avoid  ter- 
minals and  their  attendant  congestion — that  should  be 
kept  out  of  terminals  rather  than  worried  through 
them.  Belt  lines  for  such  traffic  have  already  been 
provided  at  some  of  the  larger  centers,  but  there  are 
many  more  that  are  worthy  of  study  now.  It  is  not 
too  much  to  ask  at  the  very  least  that  the  several  roads 
entering  each  of  the  chief  railroad  centers  of  the  coun- 
try should  get  together  now,  agree  upon  the  principles 
involved,  and  work  out  tentative  plans  for  the  provision 
of  bypass  lines  around  those  centers,  so  that  when  the 
opportune  moment  for  final  decision  has  arrived  the 
diverse  interests  all  will  have  been  reconciled,  compli- 
cating physical  factors  will  have  been  studied,  and  the 
plan  will  represent  that  mature  judgment  which  alone 
can  insure  a  minimum  investment  of  capital  for  a 
maximum  return  in  efficiency  of  operation  and  con- 
venience to  the  shipping  community.  Here,  again,  is 
involved  the  cardinal  principle  that  must  govern  the 
major  portion  of  the  terminal  improvement  work  to  be 
done  hereafter;  i.e.,  co-operation  of  interested  carriers 
in  joint  efforts  for  solution  of  their  common  problems. 

Track  Stritcture — A  committee  of  the  American  Rail- 
way Engineering  Association  is  now  engaged  in 
studying  designs  for  a  possible  150-lb.  rail.  This  is  but 
symptomatic  of  the  continually  increasing  weight  of 
rail  and  track  structui-e  that  has  been  required  to  keep 
pace  with  heavier  and  heavier  wheel  loads.  It  is  not 
necessary  to  recount  here  the  story  of  the  "tonnage 
train"  and  the  spread  of  the  policy  that  we  must  have 
heavier  and  heavier  motive  power  to  draw  heavier  and 
heavier  trains.  Promulgated  by  Hill  in  the  Northwest, 
this  policy  has  become  firmly  established  in  the  minds 
of  transportation  officials,  and  for  years  past  the  rail- 
road engineer  has  been  hard  put  to  provide  a  foundation 
structure  that  would  be  equal  to  its  demands.  This 
process  has  been  carried  on  so  consistently  that  there 
is  grave  doubt  today  as  to  whether  any  one  actually 
knows  the  cost  of  producing  and  conducting  trans- 
portation, that  is  to  say,  the  true  cost,  which  would 
take  into  account  in  addition  to  the^  ordinary  operating 
costs  a  proper  share  of  the  investment  that  has  been 
made  in  way  and  structure,  ordinarily  considered  as 
additions  and  betterments. 

If  we  are  irretrievably  committed  to  the  policy  of 
heavier  and  heavier  trains  and  units,  if  maintenance 


costs  continue  to  grow  as  they  have  been  growing,  if 
rail  failures  continue  to  call  for  increasingly  heavy  sec- 
tions, if  ballast  is  to  grow  continually  heavier  and 
heavier,  it  is  time  for  the  railroad  engineer  to  make 
sure  that  we  should  not  turn  to  a  new  and  altogether 
different  design  for  track.  In  the  present  standard 
designs  the  heavier  rail  is  needed  as  a  girder  to  effect  a 
better  distribution  of  the  load  on  the  ballast,  which, 
in  turn,  is  designed  to  effect  a  better  distribution  to 
the  subgrade.  Is  it  not  worthwhile,  then,  to  overhaul 
this  whole  theory  and  to  make  sure  that  on  the  roads 
of  heavier  traffic  we  are  not  ready  for  a  permanent 
foundation,  probably  of  concrete,  using  short  ties 
embedded  therein  to  serve  as  cushions  for  the  rail? 
Perhaps  some  other  design  entirely  may  be  the  answer, 
but  it  is  becoming  evident  that  if  we  must  carry  the 
continually  increasing  loads,  we  sooner  or  later  will  be 
forced  beyond  the  question  of  heavier  rails  and  thicker 
ballast  to  consider  radical  changes  in  the  design  of  the 
entire  track  structure.  The  minds  of  maintenance  engi- 
neers all  over  the  country  are  agitated  as  to  what  we 
are  going  to  do  to  hold  our  track,  and  this  is  one  of  the 
big  questions  that  looms  in  the  near  future.  It  is  time  I 
to  ask  ourselves  whether  we  have  not  gone  too  far  in 
the  direction  of  heavy  train  loads,  for  it  stands  to  rea- 
son that  if  we  cannot  afford  to  pay  for  a  track  that 
will  stand  up  under  these  loads  without  excessive  main- 
tenance we  have  gone  too  far  in  increasing  the  loads. 

Train  Loading — This  opens  up,  then,  an  entirely  new 
question,  one  which  properly  comes  within  the  purview 
of  the  operating  department,  but  which  nevertheless 
has  a  profound  influence  upon  the  work  of  the  engineer. 
Some  railroad  executive  with  the  requisite  courage  and 
capacity  should  tackle  this  whole  question  of  train 
loads.  The  situation  calls  for  a  resurvey  in  the  light 
of  present  conditions  to  determine  whether  the  ulti- 
mate transportation  economies  effected  by  the  most 
powerful  locomotives  we  can  build,  hauling  the  heaviest 
trains  that  they  can  move,  could  not  in  many  cases  be 
equaled  or  exceeded  by  the  savings  that  would  result 
from  the  operation  of  lighter  trains  at  higher  speeds,' 
involving  less  maintenance  of  track,  less  wear  and  tear 
on  equipment,  less  loss  of  running  time  for  high-priced 
motive  power,  fewer  delays  from  equipment  and  engine 
failures,  less  overtime  for  road  crews  because  of  these 
and  other  incidental  delays,  and  all  the  other  benefits 
that  would  accrue  from  such  operation.  This,  be  it 
noted,  merely  poses  a  question,  and  does  not  pretend  to 
state  a  fact ;  neither  does  it  assert  that  what  may  be  the 
fact  in  one  case  would  be  true  in  general.  It  indicates 
simply  that  in  the  minds  of  many  the  answer  to  the 
question  is  not  so  clear  as  it  may,  appear  to  some,  and 
suggests  that  a  policy  which  might  be  sound  in  one 
region  of  the  country  for  a  certain  type  of  traffic  may 
not  be  the  policy  that  should  dominate  the  railroad  sys- 
tems of  the  country.  The  whole  question  needs  to  be 
ventilated  and  when  the  day  of  ventilation  arrives  the 
engineer  should  be  a  party  to  the  process;  and  his  judg- 
ment as  the  conservator  of  the  railroad  property  value 
should  be  given  due  weight  with  that  of  the  operating 
and  motive  power  official  who  is  primarily  concerned 
with  day-to-day  operating  results. 

This  consideration  brings  us  back  once  more  to  the 
old  question  concerning  the  ultimate  traffic  capacity  of 
a  given  railroad.  Much  of  the  double  tracking,  the 
three  tracking,  and  the  four  tracking  of  our  lines  has 
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grown  up  piecemeal  as  a  result  of  a  demand  for  local 
relief,  which  often  has  been  followed  by  a  series  of 
more-or-less  haphazard  extensions  rather  than  by  any 
systematic  and  planned  analysis  of  traffic  requirements. 
Here,  too,  is  an  opportunity  for  organized  study  which 
should  involve  the  civil  engineer  as  well  as  the  signal 
engineer  and  the  operating  official.  Closely  related  to 
it  is  the  problem  of  automatic  train  control  which  now 
has  been  brought  sharply  into  the  foreground  by  the 
action  of  the  Interstate  Commerce  Commission  and 
which  will  engage  the  attention  of  railroad  engineers 
and  operating  officials  until  some  answer  has  been  found. 
Water  Suiiply — Another  problem  that  has  engaged 
the  attention  of  some  of  the  larger  systems,  and  that 
in  the  course  of  time  probably  will  become  more  acute 
rather  than  less  is  that  of  an  adequate  and  satisfactory 
water  supply  to  meet  the  increasingly  exacting  demand 
of  heavy  and  costly  motive  power.  Development  of 
water  sources  and  of  necessary  processes  for  its  treat- 
ment must  be  systematically  studied  in  the  interest 
of  economy  as  to  the  cost  per  gallon  supplied,  and  of 
decreased  maintenance  expenses  and  loss  of  time  in 
service  for  locomotive  boilers,  which  have  been  set  down 
by  one  authority  as  a  very  weak  link  in  the  transporta- 
tion chain. 

Electric  Traction — The  place  of  electric  traction  in 
the  transportation  scheme  will  continue  to  demand  the 
best  thought  of  railroad  engineers  and  executives  for 
a  long  time  to  come.  It  has  been  demonstrated  that 
where  special  conditions  prevail,  where  large  sources  of 
power  are  at  hand,  where  mountain  grades  of  consider- 
able length  must  be  overcome  and  where  congested 
traffic  and  terminal  conditions  govern  operation,  the  use 
of  electric  motive  power  will  effect  economies  and  solve 
operating  problems  beyond  the  capacity  of  the  steam 
locomotive.  Yet,  in  the  present  state  of  the  art  there 
is  little  ground  to  hope  for  a  sweeping  transformation 
in  this  respect.  In  general  discussion  of  the  subject, 
it  is  often  forgotten  that  the  practical  problem  is  not 
whether  electric  service  is  better  than  steam ;  the  ques- 
tion to  be  answered  by  the  transportation  man  is:  Is 
electric  ser\'ice  sufficiently  better  to  justify  the  scrap- 
ping of  equipment  already  in  existence,  or,  if  the 
project  is  to  be  tackled  gradually,  are  the  savings  to 
be  realized  from  electric  operation  on  one  division 
sufficient  to  compen.sate  for  a  loss  of  flexibility  involved 
in  having  that  division  organized  with  regard  to  motive 
power  along  entirely  different  lines  from  the  others? 
It  may  turn  out  that  electric  operation  may  make  pos- 
sible the  handling  of  lighter  trains  at  higher  speeds  and 
enable  us  to  pass  over  our  lines  an  even  greater  volume 
than  at  present,  at  equal  or  less  cost  when  all  factors 
are  considered.  It  is  possible,  therefore,  that  thi.s 
development  may  have  a  far-reaching  influence  on  sev- 
eral of  the  questions  that  have  been  di.scu.s.sed,  but 
this,  too,  is  merely  a  statement  of  a  problem  to  be 
worked  out  by  the  railroad  engineers  of  the  country. 

In  many  other  respects  the  forward-looking  railroad 
engineer  will  find  opportunity  to  effect  increased  econ- 
omies in  operation.  Some  of  these  have  to  do  with  the 
thoroughness  of  maintenance  work.  Track  that  is  out 
of  line  and  grade  not  only  subjects  itself  to  ra^id 
dci^truction,  but  involves  al.so  considerable  increase  in 
the  cost  of  moving  train.s  over  it.  A  collateral  phase 
of  this  matter  concerns  it.self  with  the  increasing  use 
of  mechanical  devices  to  save  labor  on  maintenance 
work.     AnotV>or  contnTrnlates  the  installation  of  pipli- 


ances  for  operating  switches  at  a  distance  in  order  to 
expedite  the  movement  of  trains  at  passing  track. 
These  are  but  typical  of  many  opportunities  in  almost 
every  field  of  railroad  engineering,  which  for  some 
years  to  come  will  challenge  the  best  skill  that  can  be 
brought  to  bear  upon  them. 

It  will  be  obvious  to  all  that  many,  if  not  all,  of 
the  suggestions  here  advanced  deal  with  matters  in 
which  the  engineer  will  be  powerless  without  the 
encouragement  and  the  resources  that  can  be  given 
to  him  only  by  sympathetic  managements  and  exec- 
utives; but  if  the  executives  are  to  rise  to  the 
responsibilities  that  lie  ahead  of  them  and  are  to 
satisfy  the  American  people  that  they  are  willing  and 
able  to  grapple  with  their  transportation  problems,  they 
must  call  increasingly  upon  the  skill,  the  training,  and 
the  constructive  instincts  of  the  men  who  make  up 
their  engineering  staffs.  WTiether  it  be  justified  or  not 
— and  in  most  cases  we  all  know  that  it  is  not — the 
opinion  prevails  with  a  large  section  of  the  American 
people  that  American  railroad  managements  today  have 
become  hidebound,  that  they  have  settled  down  into  a 
routine  day-to-day  occupation,  that  the  chief  executives 
too  often  are  mere  clerks  or  impotent  figureheads,  and 
that  there  is  lacking  the  vision  to  see,  the  genius  to 
grasp,  and  the  energy  to  attack  the  essentials  of  our 
transportation  problems.  With  this  state  of  mind  so 
prevalent  and  with  the  problems  daily  becoming  more 
insistent,  it  is  worth  the  while  of  railroad  executives 
to  ask  themselves  whether  they  are  making  the  most 
effective  use  of  the  engineering  skill  that  is  at  their 
disposal. 


Cost  of  Remedying  Deficient  Sewers 

HAPHAZARD  sewer  construction  with  little  regard 
for  the  future  development  of  the  community 
served  leads  eventually  to  conditions  summarized  as 
follows  oy  W.  E.  Stanley,  assistant  engineer,  in  a  paper 
presented  recently  to  the  Iowa  Engineering  Society: 
(1)  Frequent  surcharge;  (2)  inability  to  make  exten- 
sions;  (3)  difficult  house  connections;   (4)  high  cost  of 


ESTIMATED   COST  OF  PRESENT  CONSTRUCTION   REQUIRED   TO 
REMEDY  VARIOUS  SEWTiR  SYSTEMS 

Comprchrnsivc  Eatimatrd    Cost    of 

Est.            Sewi'nwp  I'rrsent  ConMruction 

P.>p..          riiiiincl  (nr  Uo<iuiro<l 

City                                        1922      Ynar    ICst.  I'<.p.  Total         IVr  Capil.-i 

.'Streator   111                                     15.500      I960        30.000  $725,660     $46  80 

P..rl»moulh,  Ohio 40.000      l-JZO        85.000  38).0O0         9  60* 

Wo-ihiiiKtim    Court    House.  ,       _       ,,   .«. 

nhin                                            8.200     1970        15.000  195.000       23  80* 

Il..n<l<Ti..,n   Ky                            12.300     1960        25.000  326.000       26.50 

Wn>!on    W    Va                                6.000      1970        18.500  154.000       25  70* 

Uhinolandcr.  Win 7.300     I960        20.000  140.800       19.30 

XouU    ,                                  89.300       ...       193.500  $1024  460     $2160av 
'  Includea  pluit  tor  partial  trpatmrnt  of  M-waif 


new  areas  a  considerable  di.<(tance  .ns.i.^  ir.ii.  available 
outlets;  (5)  undue  increase  in  stream  pollution;  (6) 
intercepting  sewers  difficult  to  l)uiid. 

The  first  consideration  in  meeting  such  conditions  is 
ar  extensive  and  thorough  engineering  inve.stigation 
and  the  making  of  a  comprehensive  plan  which  will 
utilize  the  present  sewers  to  the  best  advantage  and 
provide  relief  sewers  for  critical  areas  for  40  to  45 
years  in  the  future. 

Mr.  Stanley  gave  the  estimated  average  per  capita 
co.sts  of  such  extensions  for  six  cities  as  $21.60.  rane- 
ing  from  $9.60  to  $46.80,  as  shown  in  mn-..  ,l..t.nl  in 
the  accompanying  table. 
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Grade  Reduction  and  Widening  on 
Illinois  Central  RR. 

Novel  Feature  Is  Use  of  Dragline  Excavator  in 

Widening  Cuts — Contractor's  Trains 

Handled  on  Busy  Main  Line 

IN  GRADE  REDUCTION  and  roadbed  widening  for 
three  and  four  tracks  on  the  Illinois  Central  R.R. 
from  North  Junction  to  Monee  and  Matteson,  111.,  a 
distance  of  about  twelve  miles,  special  features  of  the 
work  were  the  use  of  a  dragline  excavator  in  place  of 
a  steam  shovel  for  the  long  cut  through  the  Monee  hill 
and  the  adoption  of  construction  methods  which  avoided 
interruption  to  heavy  main-line  traffic,  even  with  all 
excavated  material  hauled  over  the  main  line.  This  is 
said  to  be  the  first  case  in  which  a  dragline  machine  has 
been  used  for  widening  cuts  on  an  operated  line.     A 


FIG.  1— DRAGLINE  EXCAVATOR   WIDENING  CUT 

general  view  of  the  excavator  at  work  on  the  large  cut 
is  shown  in  Fig.  1.  An  incidental  but  important  item 
of  the  work  was  the  moving  of  two  grain  elevators 
across  the  main  tracks. 

The  improvement  work  now  in  progress  on  the 
54-mile  division  between  Chicago  and  Kankakee  pro- 
vides for  a  maximum  grade  of  0.3  per  cent,  but  at  Monee 
there  was  a  summit  or  hump  with  a  northbound  grade 
of  0.425  per  cent  rising  from  a  level  stretch  and  then 
descending  at  0.44  per  cent.  This  was  the  most  serious 
obstacle  to  traffic  and  occasionally  it  was  necessary  to 
split  a  heavy  northbound  train  in  order  to  handle  it  over 
the  grade.  In  the  revised  profile  not  only  is  the  summit 
eliminated  but  also  the  entire  northbound  ascending 
grade.  From  the  profile.  Fig.  2,  it  will  be  seen  that  the 
new  line  continues  on  the  level  for  some  distance  and 


then  has  a  descending  grade  of  0.2  per  cent  followed  by 
0.3  per  cent,  the  latter  running  out  to  the  old  subgrade 
elevation. 

It  will  be  seen  also  that  this. change  in  grades  involves 
heavy  excavation,  the  main  cut  being  about  9,000  ft.  in 
length  with  an  average  depth  of  20  ft.  and  a  maximum 
depth  of  about  30  ft.  Beyond  this  was  another  cut  of 
about  4,400  ft.  in  length  and  30  ft.  maximum  depth. 
A  storage  reservoir  for  railway  water  supply,  in  the 
sag  between  these  two  cuts,  was  drained  to  another 
reservoir  further  south  and  its  site  was  crossed  by  a 
fill.  The  total  amount  of  excavation  will  be  about  1,000,- 
000  cu.yd.,  consisting  mainly  of  stiff  blue  clay  having 
a  few  sand  pockets  but  very  little  water. 

Since  the  subgrade  had  to  be  widened  to  about  100  ft. 
to  provide  for  additional  tracks,  advantage  was  taken  of 
this  feature  to  facilitate  construction  work  and  keep 
the  work  clear  of  traffic.  The  successive  construction 
steps  are  shown  in  Fig.  3,  from  which  it  will  be  seen 
that  the  new  cut  has  a  bottom  width  of  nearly  100  ft. 
to  accommodate  four  main  tracks  and  a  passing  track. 
At  the  south  end  of  the  track  there  will  be  three  main 
tracks.  The  first  operation  at  the  long  cut  was  to 
excavate  a  double-track  cut  along  the  east  side  of  the 
roadbed,  with  the  bottom  conforming  to  the  new  profile 
and  having  a  width  of  32  ft.  Two  main  tracks  wei-e  laid 
in  this  cut,  the  rail  head  keeping  close  behind  the  exca- 
vation, as  shown  in  Fig.  4.  As  soon  as  this  first  double 
track  cut  was  finished  the  track  connections  were  made 
and  new  tracks  put  in  service  without  delay  to  traffic. 

Excavation  Procedure- — This  first  cut  was  made  by 
the  dragline  excavator  working  northward.  The  second 
step  was  with  the  excavator  returning  south  on  the  west 
side  of  the  right-of-way  and  making  a  cut  of  about 
10  ft.  deep  as  a  widening  of  the  old  roadbed  for  a  dis- 
tance of  about  3,000  ft.  The  third  and  final  cut  was 
made  with  the  excavator  working  north  again,  traveling 
along  the  old  roadbed  and  widening  its  first  cut  to  the 
full  100  ft.  width  of  the  new  subgrade  for  about  3,000 
ft.  Beyond  this  a  modified  method  was  adopted  owing 
to  the  lateness  of  the  season  and  the  expectation  of  bad 
weather.  Instead  of  making  cut  No.  3  its  full  width. 
a  widening  of  25  ft.  was  made  first  to  prevent  the  pos- 
sibility of  material  sliding  onto  the  new  main  tracks 
in  cut  No.  1.  This  is  shown  by  the  line  A-B  in  Fig.  3. 
When  cut  No.  1  had  been  widened  in  this  way,  the 
excavator  moved  south  3,000  ft.  and  then  again  worked 
north  to  complete  cut  No.  3  to  its  full  width. 

The  use  of  a  dragline  excavator  was  adopted  on  ac- 
count of  the  depth  of  cut,  since  with  depths  of  20  to 
30  ft.  steam  shovel  work  would  have  necessitated  mak- 
ing seven  successive  cuts,  each  wide  enough  for  a  dump- 
car  track  beside  the  shovel  track. .  The  dragline  machine 
was  operated  on  the  surface  and  took  out  the  cut  to  its 
full  depth  at  one  move.  It  loaded  the  material  into  cars 
on  the  old  northbound  track  alongside  the  cut,  this  track 
being  given  up  to  the  contractor  and  a  new  temporary 
second  main  track  being  laid  on  the  west  side  of  the  old 
roadbed. 


Reservoir  drained 


FIG.    2— PROFILE  OF  GR.\DE   REDUCTION  AT  MONEE,  ILL. 


March  8,  1923 
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In  Fig.  4  the  machine  is  shown  making  the  first  cut, 
in  which  the  two  temporary  main  tracks  are  being  laid. 
At  the  left  is  the  surface  track  for  the  contractor's 
trains  (being  the  old  northbound  track)  and  beyond 
this  is  the  double-track  main  line.  In  Fig.  1,  the  ma- 
chine is  making  the  third  cut  of  about  60  ft.  bottom 
width,  widening  the  first  cut  (at  the  right)  to  full 
subgrade  width.  In  this  novel  method  of  widening  an 
e.xisting  railway  cut  the  contractor  used  a  Bucyrus 
dragline  e.xcavator  with  100-ft.  boom  and  5-yd.  Page 
bucket,  as  shown  in  Figs.  1  and  5.  This  machine,  weigh- 
ing about  145  tons,  moved  on  rollers  on  stringers  and 
blocking.  To  haul  itself  back  from  the  work  it  was 
revolved  to  put  the  boom  forward  and  the  bucket  was 
lowered  so  as  to  dig  into  the  ground  and  form  an  anchor. 
Then  by  hauling  in  on  the  bucket  cable  or  dragline  the 
machine  was  moved  forward  to  the  new  position. 


ates  ten  trains  of  fifteen  cars  each  in  this  service,  and 
notwithstanding  the  heavy  main-line  traffic,  averaging 
about  thirty  passenger  trains  and  sixty  to  seventy 
freight  trains  daily,  the  dragline  excavator  moves  about 
4,500  cu.yd.  per  twenty  hours,  working  two  10-hour 
shifts.  Its  monthly  performance  ranges  from  70,000  to 
96,000  cu.yd.  It  can  load  a  train  of  fifteen  dump  cars 
(averaging  12  cu.yd.  per  car)  in  twenty-five  minutes. 

On  the  long  cut  two  steam  shovels  were  operated 
before  the  dragline  excavator  was  installed.  These  ma- 
chines, with  2i-yd.  dippers,  started  opposite  ends  of 
a  cut  12  ft.  deep  along  the  east  side  of  the  right  of  way, 
this  depth  enabling  them  to  load  cars  on  a  surface  track. 
After  the  dragline  machine  had  been  put  at  work  in  the 
larger  cut,  one  of  the  steam  shovels  was  used  for  the 
widening  of  the  smaller  cut,  since  the  width  of  right-of- 
way  at  this  point  did  not  admit  of  using  the  dragline 


i-iij.  4 — t:xi_'.\\'.\r<ji<  .MAKi.XG  1 
New  double-track   main   line  was   laid   In   cut   so  as   to   be 
ready   as   soon   as  pxcavation   was  flnislied   and   track   con- 
nections niad>-.     With  truffle  turned  onto  tlin  npw  tracks  the 


IRST  CUT  FOR    GRADE  REDUCTION 

cut  was  widened  for  four  tracks.  Contractor's  track  at 
edge  of  cut.  with  old  double-track  main  line  bevond.  Public 
street  at  right  of  cut. 


Trains  of  fifteen  air-operated  dump  cars  of  12-  and 
16-yd.  capacity  are  handled  by  the  contractor's  locomo- 
tives, but  are  in  charge  of  the  railway  company's  con- 
ductors since  the  trains  are  moved  on  main  tracks 
These  dump-car  trains  enter  the  main  line  at  an  inter- 
locking plant  about  one  mile  north  of  Monee  and  are 
operated  as  extras  under  orders  from  the  train  dis- 
riatcher.  All  loaded  trains  move  north  and  with  the 
rigine  at  the  rear  end.  Most  of  them  have  a  haul  of 
iljout  six  miles  to  Matteson,  where  the  material  is  used 
for  a  fill  in  track  elevation  work  which  eliminates  two 
railway  grade  crossings.  Al>out  25  per  cent  of  the 
trains,  however,  have  a  haul  of  some  twelve  miles  to 
Homcwood,  where  the  material  is  placed  as  filling  for 
the  new  Markham  freight  yard.     The  contnittor  oper- 


machine.  A  bench  for  a  loading  track  was  made  about 
half  way  up  one  slope  of  the  cut  and  the  shovel  made 
one  lift  at  this  level.  A  second  lift  with  the  shovel  at 
loadbed  level  then  finished  the  widening  on  that  side. 
Two  similar  lifts  on  the  opposite  side  completed  the 
widening. 

Auxiliary  Workx — Four  steel  girder  highway  bridges 
and  one  steel  footbridgp  will  Ije  built  across  the  cut  at 
Monee.  Steel  signal  bridges  one  mile  apart  will  span  the 
tracks  and  carry  electric-lamp  signals,  no  semaphores 
Wing  u.sed.  Justsouthof  Monee  where  the  four-track  line 
is  reduced  to  three  tracks,  an  interlocking  plant  is  being 
installed  at  a  cost  of  about  $20,000.  Since  part  of  the 
edge  of  the  new  cut  is  along  the  side  of  a  village  street 
and   main   highway  the  street  is  protected  by  a   fence 


'»  »  0  n  40  eo  80 

5— C-ROHS-.SECTIOX  OF  FOUR-TR.XCK  TUT  ON  ORAOR  HEOIfTTON' 
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consisting  of  tall  concrete  posts  carrying  low  concrete 
slabs  or  panels  surmounted  by  wire  fencing.  Where 
the  track  elevation  near  Matteson  intersects  a  public 
road,  a  new  concrete  road  will  be  built  along  the  right 
of  way  for  about  1-mile,  thus  avoiding  the  construction 
of  a  subway.  Subways  with  concrete  abutments  and 
bents  and  concrete  slab  declcs  will  cross  two  railways. 
There  is  a  small  interchange  yard  at  the  crossing  of  the 
Elgin,  Joliet  &  Eastern  Ry.  and  an  incline  track  con- 
nection from  the  new  elevated  tracks  to  the  low-level 
intersecting  tracks  of  the  Michigan  Central  R.R.  At 
Matteson  there  will  be  a  new  station  and  yard  for  the 
suburban  trains,  this  point  being  the  southern  terminal 
of  the  Chicago  suburban  service  (see  Engineering 
Neivs-Record,  Nov.  16,  1922,  p.  841).  All  tracks  are 
laid  with  90-lb.  rails. 


FIG.   5— EXCAVATOR  WITH   5-YD.   BUCKET  LOADING  CARS 

Moving  Elevators — Moving  three  buildings  across 
this  busy  double-track  main  line  was  carried  out  suc- 
cessfully. The  one-story  frame  station  at  Monee 
was  moved  across  from  the  east  side  and  turned  around 
so  as  to  face  east.  This  move  was  accomplished  in 
about  twenty  minutes,  traffic  not  being  blocked  at  all. 
The  other  two  structures  were  60,000-  and  65,000-bushel 
grain  elevators  of  frame  construction,  weighing  ap- 
proximately sixty  tons  each.  The  first  elevator,  in  32 
minutes,  was  moved  150  ft.  east  across  the  tracks,  and 
was  then  turned  around  and  moved  north  2,200  ft.  The 
other  in  1  hr.  54  minutes  was  moved  150  ft.  across  the 
tracks  and  then  500  ft.  north.  Both  elevators  were 
landed  on  new  foundations  at  the  top  of  the  cut,  with 
a  high  retaining  wall  forming  the  support  along  the 
track  side.  They  were  then  united  to  form  one  struc- 
ture. 

Engineers  and  Contractors — The  grading  and  track- 
laying  on  this  12-mile  improvement  was  let  to  the  Walsh 
Construction  Co.,  Davenport,  Iowa,  but  owing  to  labor 
shortage  the  railway  has  done  much  of  the  tracklaying 
with  its  own  extra-gang  forces.  W.  A.  Durkin  was 
superintendent  for  the  contractor.  The  buildings,  in- 
cluding brick  interlocking  tower  at  Monee,  were  let  to 
Joseph  E.  Nelson  &  Sons,  Chicago,  who  sublet  the  mov- 
ing of  buildings  to  W.  H.  Brown  &  Co.,  Chicago. 

All  the  work  was  planned  and  carried  out  under  the 
direction  of  F.  L.  Thompson,  chief  engineer  of  the  Illi- 
'  nois  Central  R.R. ;  F.  W.  Armistead,  assistant  engineer; 
T.  H.  Robertson,  assistant  engineer  in  charge,  and  G.  C. 
Harris,  resident  engineer.  It  is  expected  to  have  the 
work  completed  in  May,  1923. 


Survey  of  Railway  Conditions  in 
Continental  Europe 

Slow  Recovery  from  War  Due  Largely  to  Political 
Exploitation — Hope  Lies  in  Return  of 
Trained  Technical  Control 

This  is  the  first  of  three  articles  on  the 
European  railway  situation  by  the  London  corres- 
spondent  of  ENGINEERING  News-Record. 

THE  foreign  observer,  investigating  railway  traffic 
conditions  in  Europe,  is  struck  first  by  the  fact 
that,  with  very  few  exceptions,  the  systems  seem  to 
have  made  no  appreciable  improvements  since  the  close 
of  hostilities.  The  service  generally  throughout  Europe 
is  well  below  pre-war  standard,  the  rolling  stock  is 
depreciated,  the  fuel,  especially  in  France,  is  shocking, 
and  interference  with  travelers  has  been  multiplied  a 
hundred-fold.  The  freight  traffic  arrangements  are 
primitive. 

These  facts  are  all  the  more  remarkable  when  one 
comes  to  consider  that,  with  the  exception  of  the 
Belgian  lines  and  some  of  the  northern  and  eastern 
French  systems,  the  railways  were  not  interfered  with 
or  damaged  to  an  extent  which  would  account  for  their 
inefficient  operation  four  years  after  the  armistice.  In 
endeavoring  to  dig  up  some  reason  for  a  very  apparent 
laxity  in  Continental  railway  operation,  if  one  questions 
any  responsible  railway  executive  the  invariable  answer 
is,  "c'est  la  guerre."  One  accepts  this  in  principle,  but 
it  is  in  getting  down  to  "brass  tacks"  that  one  finds 
difficulty  in  accounting  for  systems  whose  efficiency  has 
so  obviously  deteriorated. 

Variety  of  Explanations — First,  if  one  travels  in 
France  on  any  but  the  recognized  "crack"  routes  one 
is  struck  by  the  awful  quality  of  the  locomotive  fuel — 
usually  briquettes.  The  Frenchman  says  that  this  bad 
fuel  must  be  used  because  the  Germans  destroyed  the 
French  coal  mines  in  the  north.  Quite  so.  But  in  spite 
of  that  the  German  reparation  deliveries  of  coal  have 
been  so  much  in  excess  of  French  requirements  that 
France  has  been  selling  it  back  again  to  German  indus- 
trial plants.  If  you  ask  the  Austrian  why  his  railway 
freight  service  is  so  bad  he  will  tell  you  that  he  was 
obliged  to  suspend  rolling  stock  renewals  during  the 
war,  and  that  he  had  to  cede  large  numbers  of  cars  and 
other  rail  stock  to  the  Allies.  Yet  the  European  central 
states  have  an  abundance  of  stock  for  the  present  indus- 
trial demands  and  the  existing  volume  of  freight  traffic. 
In  other  cases  parts  of  systems  have  passed  from  the 
control  of  one  state  to  another  and  the  new  owning 
state  complains  of  the  lack  of  experienced  railway  exec- 
utives. This  argument  is  found  a  great  deal  in 
Czechoslovakia.  In  spite  of  this  there  is  actually  no 
shortage  of  qualified  executives,  and  numbers  of 
Czechoslovakians  filled  important  posts  on  the  railway 
systems  of  what  was  formerly  Austria-Hungary. 

On  top  of  these  inconsistencies  one  is  struck  by  the 
fact  that  the  most  progressive  of  the  European  systems 
are  those  most  damaged  by  the  war,  namely  in  Belgium 
and  north  and  eastern  France.  Here  the  entire 
devastation  seems  to  have  energized  the  railway  forces 
to  an  amazing  extent,  and  if  one  wishes  to  see  what 
can  be  done  in  the  way  of  reconstruction  the  systems 
mentioned  afford  the  best  examples  available.  Against 
this  background  of  almost  feverish  activity  in  one  sec- 
tion of  Europe  the  indifference  of  the  remainder  is  all 
the  more  sharply  defined.     Europe,  to  all  intents  and 
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purposes,  appears  to  have  adequate  trackage,  railway 
stock  and  a  sufficiency  of  operators,  yet  something  is 
lacking. 

The  Human  Factor — That  "something"  can  be  attrib- 
uted largely  to  the  post-war  outlook  of  the  average 
railway  employee.  On  the  continent  as  well  as  in 
Britain,  the  main  object  six  years  ago  was  to  win  the 
war,  so  that  any  labor  trouble  which  seemed  to 
prejudice  a  successful  issue  was  tided  over  to  keep  the 
services  going.  In  this  way  extravagant  promises  of 
shorter  hours  and  higher  wages  were  made  to  pacify 
railway  employees.  After  the  war  matters  were  differ- 
ent. Wages  could  no  longer  be  periodically  raised 
merely  by  turning  out  paper  money.  Similarly  the 
rigid  discipline  during  the  war  in  the  European  armies 
left  behind  it  a  reaction  against  authority  in  any  form. 
This  fact  no  doubt  accounts  for  the  prolonged  system 
of  military  control  of  a  large  number  of  lines  after  the 
war  was  over. 

Unfortunately,  so  as  to  be  able  to  get  on  with  the 
business  of  war  the  politicians  were  forced  to  make  to 
the  workers,  including  the  railway  men,  promises  of  a 
new  heaven  and  a  new  earth,  which  could  not  possibly 
be  fulfilled.     Hence  the  labor  difficulties. 

Changes  of  government  systems  also  played  their 
part.  The  railwaymen  had  somehow  been  led  to 
imagine  that  under  republican  government  discipline 
was  eliminated  from  the  dictionary,  whereas  they  found 
it  was  just  as  essential  as  under  a  monarchy.  This 
disappointment  was  the  foundation  of  the  succession  of 
railway  strikes  in  most  of  the  European  states,  but 
especially  in  the  central  European  republics.  Again, 
wartime  railway  expenses  were  enormously  increased 
and  receipts  dwindled  not  quite,  but  very  nearly,  to 
zero.  This  deficit  could  only  be  met  by  state  taxation. 
Keeping  the  railway  systems  going  by  state  taxation 
meant  the  politician's  opportunity,  of  which  he  was  not 
slow  to  take  advantage. 

In  this  way  the  practical  railway  operator,  unaccus- 
tomed to  arguing  but  only  wi.shing  to  hold  down  his 
job,  did  not  make  the  same  appeal  to  the  public  as  the 
hare-brained  political  theorist,  who  gradually  assumed 
control. 

The  peace  treaties  were  also  not  without  their  effect. 
Germany  had  employed  her  railway  systems  as  a  polit- 
ical force  and  Europe  would  have  no  more  of  it,  but 
the  restrictions  imposed  by  the  politicians  were  framed 
without  expert  consultation  and  the  results  were  nil. 
On  the  other  hand,  when  conferences  have  taken  place 
between  European  railwaymen  and  some  concrete  re- 
.sults  obtained,  the  respective  governments  have  usually 
refused  to  sanction  them. 

Little  Technical  Improvement — As  might  be  expected 
from  the  rather  uncertain  atmosphere  in  which  the 
P^uropean  railways  have  found  themselves  laboring, 
little  technical  improvement  has  taken  place  since  the 
war.  Railway  cnginccr.M  in  Europe  developed  a  passion 
for  electric  traction  but  that  seems  to  be  passing.  The 
rea.-on  for  the  cooling  of  this  enthu.siasm  is  due  to  the 
lack  of  the  finances  necessary  to  change  over  from  coal 
to  electricity.  Tho.se  countries  where  cheap  water- 
power  is  available,  notably  in  Switzerland,  Scandinavia 
and  parts  of  France,  are  pushing  ahead  with  electrifica- 
tion schemes.  But  the  majority  have  decided  that  steam 
iR  cheaper  for  the  time  being  than  clfctricity  and  are 
resigning  themselves  accordinjrly.  This  applies  espe- 
cially in  the  flatter  countries  like  Holland  and  Belgium. 

European  railway  engineer."*  are  not  lieing  slow,  how- 


ever, to  experiment  with  various  types  of  traction.  Just 
now  the  Ramsay  turbo-electric  locomotive  is  being  tried 
out  on  the  Continent  and  promises  well.  In  the  Ramsay 
design  the  turbine  is  coupled  with  a  three-phase  gen- 
erator having  a  pressure  of  350-600  volts.  There  is 
also  an  auxiliary  turbo-generator  set  with  a  d.c.  gen- 
erator of  75  kw.  The  tractive  effort  at  the  wheel  rim 
at  60  m.p.h.  is  6,000  lb.,  and  at  starting,  22,000  lb. 
The  distinguishing  feature,  however,  is  the  condensing 
equipment.  This  consists  of  brass  tubes  fastened  in 
two  circular  tube  plates.  The  whole  unit  revolves  in  a 
shallow  tank  of  water  which  is  fed  from  the  main 
cooling  tank.  The  water  tubes  are  cooled  by  air  forced 
through  the  tubes  by  an  axial  fan,  the  air  leaving  the 
tubes  radially.  This  locomotive  has  already  been  tried 
out  on  the  London  and  North  Western  Ry.  on  yard 
work,  and  has  shown  a  coal  economy  approaching  50  per 
cent  of  that  of  the  ordinary  steam  locomotive.  Various 
European  systems  are  experimenting  with  turbine  loco- 
motives. Norway  is  trying  out  a  Ljungstrom  turbine 
locomotive,  Belgium  has  a  Cockerill  condensing  engine 
on  test  and  Switzerland  is  experimenting  with  Diesel- 
engined  locomotives. 

Aside  from  some  of  the  main  lines  the  passenger  and 
freight  rolling  stock  in  Europe  is  very  badly  in  need  of 
repair  or  renewal.  France  is  still  using  slock  sur- 
rendered by  Germany  after  the  war  with  the  original 
German  distinctive  marks  untouched,  and  the  cars  also 
apparently  untouched  in  any  other  way.  All  Europe 
needs  new  rolling  stock  and  better  care  for  the  per- 
manent way.  On  some  of  the  country  lines  in  France, 
for  example,  the  permanent  way  is  in  a  shocking  con- 
dition, and  one  who  is  accustomed  to  British  railway 
conditions  wonders  how  the  ti'ains  hold  the  track. 
Sometimes  they  don't,  and  derailments  and  collisions 
are  very  frequent  on  the  Continent. 

Europe's  greatest  trouble,  in  railway  as  well  as  other 
matters,  is  the  politician.  He  has  been  allowed  (in 
fact  he  could  not  be  prevented)  to  get  his  finger  into 
the  railway  pie  and  is  very  loath  to  withdraw  it.  When 
the  technician  and  the  trained  railway  executive  again 
i'.ssume  control  the  European  railways  will  present  a 
very  different  complexion. 


.Jubilee  of  the  First  Underground  Railway 

The  sixtieth  anniversary  of  the  first  underground 
railway  or  rapid-transit  subway,  which  was  the  Met- 
ropolitan Ry.,  of  London,  was  celebrated  in  January. 
This  first  section  of  the  line  was  only  3,'  miles  in 
length,  from  Bishop's  Road  to  Farringdon  St.  It  was 
of  7-ft.  gage,  but  later  a  third  rail  was  laid  for  .standard- 
gage  trains  from  connecting  lines  and  eventually  the 
broad  gage  was  abandoned.  Part  of  the  work  was  in 
tunnel,  with  brick  arch  roof,  and  part  was  in  "cut  and 
cover"  with  l)rick  walls  and  cast-iron  roof  girders  sup- 
porting brick  jack  arches  on  their  lower  flaiigfs.  The 
.steam  locomotives  had  an  arrangement  for  turning  part 
of  the  exhaust  into  the  tanks  and  the  cars  were  lighted 
by  coal  gas  .stored  in  cf>llapsible  rubber  liag.s  on  the 
roofs.  Electrification  began  to  be  considered  in  \H\>r> 
and  the  first  electrified  sect  ion  wa.s  ojicned  in  1007. 
Steam  locomotives  are  still  used,  especially  on  the  open- 
air  sections  of  the  line.  In  \HC,?,,  the  *,'-mile  line  car- 
ried !»,45.5,175  pas.sengers  and  its  receipts  were  $.'>08,5."15. 
In  1022,  the  Metropolitan  Ry.  had  03  mile.s  of  line  (in- 
cluding .suburban  extensions  on  the  surface),  carried 
180,600,000  passengers  and  had  receipts  of  |9,800,000. 
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ATCHISON,  TOPEKA  &  SANTA  FE  RAILWAY 

Construction  trestle  and  fill  at  Crocker  Creek  on  Eldorado 
extension. 

C.  F.  W,  Felt,  chief  engineer. 


CHICAGO,  ROCK  ISLAND  &  PACIFIC  RAILWAY 

-Placing  concrete  deck  slabs  on  Chicago  track  eleva 
tion. 

C.  A.  Morse,  chief  engineer. 


With  the  Railroads  in  1922 


Ten  Pictures  From  Here  and  There, 
Typical  of  the  Railway-Construction 
Projects  That  Have  Been  Under  Way 
on  as  Many  Different  Roads  During 
the  Year  Just  Past. 


PEJVNSYLVANIA  RAILROAD 

Overcrossing   on    Summitville — Kensington    grade    improvement ; 
Pittsburgh — Cleveland  division. 

A.  C.  Shand,  chief  engineer. 


NEW  YORK  CENTRAL  LINES 

Construction   trestle  over  Baker's  Kill,   Hudson  River  Con- 
necting Railroad  near  Albany. 

George  W,  Kittredge.  chief  engineer. 


CHICAGO  &  NORTHWESTERN  RAILWAY 

Building  concrete  retaining  wall  for  Milwaukee  track 
depression. 

W.  J.  Towne.  chief  engineer. 
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CHICAGO  UNION  STATION 

Installing  foundations  for  headhouse. 

J.  D'Esposito,  chief  engineer. 


PHILADELPHIA  &  READING  RAILWAY 

Double-trark  46-ppan  concrete  arch  bridge  over  Susque- 
hanna at  Harrisburg.  Arches  each  66  ft.  in  clear ;  total 
length  3,500  ft. 

Samuel  T.  Wagner,  chief  engineer. 


SOUTHERN  RAILWAY 

Track  elevation  in  connection  with  Ohio  River  l.ridge 
improvement  at  Cincinnati. 

T.  H.  Gatlin,  chief  cnRlneer  of  construction. 


TIMISKAMINC  A  NORTHERN  ONTARIO  RAILWAY 

Cofferdam  and  iplers  for  bride'    on  new  estcnpion. 

8.   B.  Clement,  chief  engineer. 


PERE  MARQUETTE 

North  en.l   r.f   Flint    I!i\"r   brldee 


II.    A     Cimsil 


n  the  Flint   belt  line. 
hicf  engineer. 


[  4.37  ] 


438 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  10 


Developments  in  Railway  Maintenance-of-Way  Methods 

Engineers'  Opinions  on  Organization  and  Work  of  Track  Forces — Uses  of  Machinery — Permanent  Section 
Gangs — ^Cost  Records — Training  Engineers — Needs  of  Present  Track 

By  E.  E.  R.  Tratman 

Associate  Editor  Engineering  News-Record 


RAILWAY  track  and  its  maintenance  have  been  the 
.  subject  of  considerable  discussion  and  criticism 
during  the  past  few  years,  both  as  to  the  track  struc- 
ture itself  and  as  to  its  relation  to  the  traffic  which  it 
carries.  Perhaps  suggestion  for  improvement  might 
be  a  better  term  than  criticism,  since  the  trend  of  dis- 
cussion has  been  constructive  or  progressive.  This 
situation  suggested  an  extensive  inquiry  concerning 
the  views  of  railway  engineers  and  track  officers  as  to 
possible  lines  of  development  in  the  work  and  organi- 
zation of  the  maintenance-of-way  department.  The  re- 
sults of  this  inquiry  are  reviewed  below  and  cover  the 
following  subjects:  (1)  Training  engineers  for  track 
maintenance;  (2)  the  organization  of  permanent  sec- 
tion forces;  (3)  the  relative  advantages  of  work  by 
section  gangs  and  extra  gangs;  (4)  machinery  for  track 
work;  (5)  housing  and  living  accommodations;  (6) 
piece-work  and  cost  record  systems;  (7)  methods  of  im- 
proving track  and  the  efficiency  of  track  work. 

Before  proceeding  to  this  review  it  will  be  of  interest 
to  note  briefly  some  of  the  suggestions  which  have  been 
made  for  improvement  in  track  and  maintenance.  They 
include  the  following:  (1)  More  engineering  super- 
vision; (2)  better  economics  of  expenditures  or  assign- 
ment of  funds;  (3)  more  consistent  programs  of  work; 
(4)  better  and  more  permanent  working  forces;  (5) 
wider  use  of  machinery  and  mechanical  appliances, 
and  (6)  general  improvement  of  track  structure  to  put 
it  in  more  economic  relation  to  the  traffic  and  loads 
which  it  carries.  Along  some  of  these  lines  the  engi- 
neer is  practically  powerless  to  introduce  any  material 
changes  or  improvements,  since  they  are  governed 
largely  by  the  financial  conditions  of  the  railways  and 
the  ideas  of  management  and  administrations.  How- 
ever, the  engineer  may  find  opportunity  to  inform  and 
convince  the  higher  and  non-technical  officers  as  to 
the  economic  aspects  of  track  and  maintenance  work. 

Where  roadmasters  and  supervisors  are  mentioned  in 
this  article,  it  must  be  remembered  that  the  qualifica- 
tions and  titles  vary  greatly  on  different  roads.  In 
some  cases  the  supervisor  is  practically  a  super-foreman 
and  in  others  he  is  identical  with  a  roadmaster,  or  he 
may  even  be  an  engineer.  The  roadmaster  also  may  be 
either  a  "practical  man"  or  an  engineer. 

Training  Engineers  in  Track  Work 

That  railway  engineers  and  especially  those  in  charge 
of  maintenance-of-way  should  have  practical  experience 
in  track  work  is  generally  admitted.  But  few  railroads 
appear  to  take  any  steps  to  encourage  engineers  to 
obtain  experience  in  the  maintenance  department  or 
to  place  them  in  such  positions  as  roadmasters  or  super- 
visors with  a  view  to  later  promotion  in  the  main- 
tenance branch  of  the  engineering  service.  In  fact, 
several  roads  state  definitely  that  nothing  is  done  along 
this  line  of  development,  although  some  consider  that 
such  practice  would  be  beneficial.  While  it  is  not  neces- 
sary that  an  engineer  in  charge  of  track  should  be  an 
expert  trackman,  his  efficiency  will  be  increased  mate- 


rially if  he  has  had  some  actual  experience  of  the  work 
and  actual  contact  with  the  men  who  carry  it  on. 

Appointing  young  engineers  as  roadmasters  or  super- 
intendents of  bridges  and  buildings  is  regular  practice 
on  a  few  roads  and  is  preliminary  to  appointment  as 
assistant  engineers  and  then  division  engineers,  or  en- 
gineers of  maintenance-of-way.  Only  a  certain  propor- 
tion of  the  roadmasters  are  selected  in  this  way,  how- 
ever, as  it  is  desirable  to  offer  opportunities  for  section 
foremen  who  show  the  necessary  ambition  and  ability. 
A  modification  of  this  practice  is  to  have  the  young 
engineer  begin  as  a  roadmaster's  clerk  and  work  up  as 
general  foreman  or  assistant  roadmaster,  but  always 
with  the  engineering  staff  of  the  maintenance-of-way 
department  as  his  objective.  A  practice  followed  by 
some  roads  is  to  try  out  engineering  students  in  the 
section  forces  during  the  summer  and  those  who  prove 
satisfactory  may  be  given  permanent  employment  after 
graduation,  working  up  from  roadmaster  to  assistant 
engineer.  One  road  is  planning  to  extend  this  method, 
since  it  is  concluded  that  the  practical  experience  in 
work  and  especially  in  the  handling  of  men  is  beneficial 
for  those  holding  the  position  of  division  engineer. 
This  is  particularly  the  case  where  the  organization 
is  such  that  the  division  engineers  have  charge  of  main- 
tenance-of-way and  structures. 

An  alternative  to  this  system  of  developing  engineers 
through  the  position  of  roadmaster  is  the  establishment 
of  a  special  apprentice  system  for  training  engineers 
in  track  work  and  then  advancing  them  to  the  lower 
positions  in  the  engineering  force.  Under  this  system, 
however,  they  do  not  always  receive  the  experience  and 
responsibility  of  handling  men,  which  is  one  of  the  most 
important  features. 

Even  where  the  opportunity  is  given  for  experience 
in  track  work  the  result  is  not  always  satisfactory. 
From  a  road  which  has  developed  some  of  its  engineers 
in  this  way  comes  the  report  that  many  young  men  are 
unwilling  to  submit  to  what  appears  to  them  the  drudg- 
ery of  track  work,  the  restrictions  upon  their  time  and 
the  liability  of  being  called  out  for  extra  or  emergency 
work.  Yet  it  is  this  discipline  and  experience  which 
may  make  them  valuable  later.  On  the  side  of  the 
young  man,  however,  it  may  be  said  that  if  he  accepts 
the  position  and  its  hard  work  for  the  sake  of  training 
and  experience,  it  is  only  fair  that  he  should  have  as- 
surance of  promotion  and  due  allowance  for  the  experi- 
ence thus  gained. 

In  the  year  past,  railways  have  had  the  reputation  of 
taking  the  attitude  that  the  young  engineer  must  work 
hard  for  very  little  pay  and  without  assurance  of  ad- 
vancement. This  attitude  undoubtedly  has  had  a  strong 
influence  in  rendering  railway  work  unattractive.  In 
fact,  an  engineer  of  a  large  railroad  states  that  lack  of 
success  in  training  engineers  through  the  position  of 
roadmaster  is  due  to  the  low  pay  and  uncertain  pro- 
motion. 

The  usual  practice  appears  to  be  to  train  roadmasters 
as  section  foremen  and  to  train  engineers  as  axemen 
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and  rodmen.  Reports  from  a  few  roads  state  definitely 
that  the  roadmasters  should  not  be  engineers,  all  work 
of  an  engineering  character  being  done  by  the  engineer- 
ing staff.  Similarly,  the  engineers,  should  not  be 
trained  in  actual  track  work  but  should  rely  on  the 
roadmasters  for  expert  advice.  This  view  of  the  case, 
however,  is  evidently  that  of  a  small  minority. 

Conclusion — As  a  general  conclusion,  it  may  be  said: 
(1)  Modern  maintenance-of-way  work  requires  a  high 
degree  of  technical  knowledge;  (2)  there  is  a  wide  ap- 
preciation of  the  value  of  track  training  for  the  railway 
engineer;  (3)  there  is  no  general  policy  or  system  of 
providing  or  offering  such  training;  (4)  little  encour- 
agement is  given  to  the  young  engineer  to  identify  him- 
self with  the  track  or  maintenance  department;  (5) 
where  a  definite  system  of  training  continued  with  pro- 
motion has  been  carried  out  the  results  have  been  highly 
.satisfactory;  (6)  it  would  be  well  for  the  railroads  and 
their  engineering  departments  to  give  more  serious 
and  practical  consideration  to  a  policy  of  making  the 
maintenance-of-way  department  attractive  to  the  young 
engineer. 

Permanent  Section  Forces 
Until  very  recent  years  track  work  has  been  regarded 
as  necessarily  seasonal,  with  the  result  of  the  universal 
practice  of  recruiting  the  force  every  spring  and  re- 
ducing it  in  the  fall,  just  when  the  men  have  become 
trained  and  efficient  in  their  work.  This  policy  has  been 
bolstered  up  by  the  general  but  erroneous  assumption 
that  track  work  is  unskilled  labor,  requiring  mainly 
muscular  ability.  Against  the  money  saved  by  dis- 
charging men  must  be  set  the  loss  in  work  done  ineffi- 
ciently and  materials  wasted  or  damaged  by  inexperi- 
enced labor. 

There  is  now  a  growing  recognition  of  the  fact  that 
a  man  experienced  in  track  work  is  a  valuable  asset  and 
that  some  means  should  be  taken  to  retain  his  services. 
The  obvious  method  is  to  spread  the  track  work  over 
the  entire  year  and  thus  provide  permanent  employ- 
ment, instead  of  crowding  the  work  into  six  to  eight 
months.  Careful  study  of  the  work  has  shown  that 
many  kinds  of  work  can  be  done  successfully  throughout 
the  winter,  except  during  periods  of  severe  storm  or 
temperature. 

To  some  extent  the  work  is  necessarily  seasonal,  es- 
pecially in  certain  sections  of  the  country  where  the 
working  season  is  definitely  limited  by  prolonged 
periods  of  severe  cold  or  heat.  Of  thirty-four  railroads, 
fourteen  are  using  the  permanent  force  system  with 
success,  ten  believe  in  this  system  but  are  not  using  it 
and  ten  prefer  the  present  system.  It  is  instructive  to 
note  that  one  road  in  a  cold  northern  mountainous  dis- 
trict considers  that  even  on  such  a  road  it  would  be 
'practicable  to  find  work  for  the  section  forces  through 
the  winter.  On  the  other  hand,  the  system  is  not  uni- 
versal even  in  the  warm  southern  states. 

Geographically  arranged,  railroad.s  which  use  the  sys- 
tem include  eleven  lines  in  the  south,  southeast  and 
southwest  and  one  each  in  the  cast,  central  and  north- 
west districts.  Each  of  these  last  three,  however,  uses 
it  by  maintaining  minimum  permanent  gangs.  Of  two 
roads  which  approve  the  system,  one  would  provide  for 
the  heavier  summer  work  by  enlarging  the  section, 
gangs,  while  the  other  would  have  it  done  by  extra 
or  floating  gangs. 

Although  twenty-four  railways  approve  of  the  sys- 
tem and  fourteen  of  the.se  are  using  it.  there  are  two 


lines  of  opinion  as  to  the  organization.  On  the  one 
hand  it  is  suggested  that  the  permanent  force  should 
be  a  strong  one,  requiring  only  a  few  extra  men  for 
summer  work.  On  the  other  hand  it  is  claimed  that 
the  permanent  force  should  be  a  minimum,  or  prac- 
tically equivalent  to  the  present  reduced  winter  force. 
It  is  evident  that  the  first  is  the  better  and  more  reason- 
able plan.  Under  the  second  plan,  the  very  advantage 
sought  by  maintaining  a  permanent  force  would  be  lost, 
since  this  plan  would  perpetuate  the  present  objection- 
able system  of  employing  a  large  number  of  green  men 
for  a  few  months.  One  engineer  points  out  that  under 
conditions  which  now  require  eight  men  in  summer 
work  and  four  in  winter,  it  would  be  better  practice  to 
have  six  men  permanently  employed. 

Since  it  might  still  be  necessary  to  engage  extra  men 
in  summer,  the  permanent-force  plan  might  seem  at 
first  to  differ  very  little  from  the  ordinary  practice  of 
alternately  increasing  and  reducing  the  section  forces, 
but  the  difference  really  is  of  the  utmost  importance. 
In  the  one  case,  the  section  foreman  has  a  permanent 
force  of  skilled  and  experienced  men  who  know  what 
track  work  is  and  how  to  do  it,  and  who  have  an  inter- 
est in  their  work  and  in  their  employer.  For  the  busy 
season  he  may  have  to  employ  a  few  extra  laborers. 
In  the  other  case,  the  experienced  men  probably  would 
not  stay  with  the  small  winter  force.  Even  if  they  did 
stay  the  foreman  would  have  to  engage  a  number  of 
green  men  in  the  summer,  spend  his  time  in  instructing 
and  watching  them,  only  to  discharge  them  just  when 
he  has  got  a  trained  gang,  at  the  end  of  the  season. 

Conclusion — A  conclusion  based  on  the  various  in- 
dividual reports  is  that  there  is  a  large  opportunity  for 
effecting  improvement  in  the  track  department  by  ex- 
panding the  general  economics  of  the  "permanent- 
force"  system  and  investigating  the  advantages  or  pos- 
sibilities of  its  application  in  individual  cases. 

Section  Gangs  versus  Extra  Gangs 

Whether  the  work  of  section  gangs  should  be  or 
should  not  be  supplemented  by  that  of  floating  or  extra 
gangs  appears  to  be  an  open  question,  but  with  a  strong 
majority  opposed  to  such  assistance. 

It  is  true  that  practically  all  railroads  operate  extra 
gangs,  but  they  are  employed  mainly  on  heavy  and  ex- 
tensive work  which  is  not  properly  within  the  field  of 
the  section  forces.  Thus  on  tie  or  rail  renewals,  bal- 
lasting and  widening  cuts,  or  even  in  general  surfacing, 
it  may  be  more  convenient  and  economical  to  put  one 
track  out  of  service  for  a  time  in  order  to  do  a  large 
amount  of  work  with  a  special  gang  on  a  long  stretch 
of  line,  rather  than  to  do  it  piecemeal  by  the  main- 
tenance gang  or  individual  sections.  With  the  latter 
procedure  the  work  would  have  to  be  done  under  traffic, 
with  consequent  mutual  interference  of  work  and  train 
service. 

Several  section  gangs  are  sometimes  combined  for 
such  extensive  work.  But  the  men  are  not  trained  to 
work  together,  so  that  they  will  be  less  efficient  than 
a  large  extra  gang  accustomed  to  working  as  a  unit. 
Furthermore  it  is  generally  considered  inadvi.sable  to 
make  a  practice  of  taking  the  section  men  away  from 
their  own  sections,  as  this  tends  to  loss  of  morale  and 
of  interest  in  their  regular  work. 

As  to  maintenance  work  proper  there  are  two  lines 
of  opinion.  On  the  one  hand  it  is  held  that  the  section 
gang  should  be  only  of  such  size  as  to  attend  to  the 
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putting  in  of  occasional  ties,  lining  and  surfacing  track, 
policing  or  inspection  and  the  cleaning  of  ditches  and 
right  of  way.  All  other  maintenance,  including  such  a 
specialty  as  turnout  work,  would  then  be  done  by  float- 
ing gangs.  This  plan  was  advocated  very  strongly  at 
one  time,  but  has  not  come  into  extensive  use.  One 
argument  given  in  its  support  is  that  the  section  forces 
change  annually  and  thus  have  little  experience  with 
other  than  "pick  and  shovel"  work,  while  the  extra 
gangs  are  more  permanent  and  therefore  more  pro- 
ficient. This  argument  loses  much  of  its  force  if  con- 
sidered in  relation  to  the  question  of  permanent  section 
forces,  as  discussed  previously. 

That  as  much  work  as  possible  in  each  section  should 
be  done  by  the  section  gang  is  the  more  general  opinion 
of  engineers,  roadmasters,  and  other  railway  officers. 
In  support  of  this  opinion,  it  is  urged  that  work  will  be 
done  more  efficiently  by  men  who  are  directly  respon- 
sible for  it  and  are  not  shifting  from  place  to  place. 
Similarly,  both  the  foreman  and  his  men  will  feel  less 
interest  or  responsibility  if  they  know  they  are  to  be 
helped  (or  interfered  with)  by  an  extra  gang. 

Where  all  maintenance  work  is  left  to  the  section 
forces  the  men  will  acquire  a  knowledge  of  the  various 
kinds  of  special  work.  Furthermore,  it  appears  to  be 
generally  considered  that  a  floating  gang  is  not  likely 
to  do  the  routine  or  minor  maintenance  work  as  well  as 
a  local  section  gang,  upon  which  responsibility  can  be 
placed  directly  for  negligence  or  defects.  It  is  con- 
sidered also  that  such  work  involves  much  loss  of  time 
and  money  in  getting  the  extra  gang  to  its  work  at 
various  scattered  points,  since  it  would  rarely  be  prac- 
ticable to  work  from  section  to  section.  Another  objec- 
tion is  that  the  foreman  of  the  extra  gang  would  be 
apt  to  slight  the  finishing  of  one  job  in  order  to  move 
on  to  the  next.  However,  it  should  not  be  difficult  to 
train  the  foreman  to  realize  that  he  is  held  responsible 
for  finishing  up  his  work  completely  and  properly. 

Of  reports  from  thirty-three  railroads,  only  four  are 
definitely  in  favor  of  employing  minimum  section  gangs 
and  leaving  to  extra  gangs  all  the  heavier  and  more 
special  items  of  track  maintenance,  as  well  as  all  kinds 
of  renewals  and  improvements.  The  others  either  favor 
limiting  the  extra  gangs  to  special  duties,  heavy  work 
and  emergencies,  or  suggest  some  slight  assistance  to 
the  section  forces.  As  to  this  latter  point,  however, 
some  consider  that  it  is  better  to  enlarge  the  section 
forces  than  to  do  part  of  their  work  by  extra  gangs. 

Conclusion — A  definite  conclusion  appears  to  be  that 
practically  all  track  maintenance  work  should  be  done 
by  the  section  gangs.  While  extra  gangs  are  a  neces- 
sary part  of  the  railway  organization  their  work  should 
be  on  improvements  and  heavy  replacement  rather  than 
on  maintenance. 

Machines  for  Track  Work 
One  of  the  most  obvious  and  important  steps  for  ef- 
fecting a  high  degree  of  efficiency  and  economy  of  track 
work  is  the  introduction  of  labor-saving  machines  and 
devices,  thus  securing  a  greater  output  at  lower  cost 
and  with  a  smaller  force.  Many  present  and  prospective 
economic  applications  of  machinery  have  been  noted  in 
Engiweering  Netvs-Record,  May  18,  1922,  p.  824.  For 
example;  ditching  is  done  by  machine  at  2  to  6c.  per 
cubic  yard  as  against  75c.  to  $2  for  hand  labor;  weed 
killing  averages  $19.50  per  mile  instead  of  $175;  and 
rail  renewals  average  $500  instead  of  $1,400  per  mile. 
These  fe\7  examples  illustrate  the  gi-eat  economic  ad- 


vantages of  machine  work.  Furthermore,  much  of  the 
work  done  by  machinery  is  of  the  rough  and  heavy 
character  which  is  repellent  rather  than  attractive  to 
the  laborers.  Space  does  not  permit  any  detail  de.scrip- 
tion  of  the  various  machines  or  their  work  as  mentioned 
in  the  replies  from  numerous  railways,  but  the  follow- 
ing lists  outline  their  diverse  kinds  and  applications: 

A. — Machinery  and  Appliances  for  Light  Work: 

1.  Electric  ballast  tampers  and  rail  drills. 

2.  Pneumatic  appliances  for  tamping  ballast,  driving 
spikes,  drilling  rails,  turning  nuts  on  track  bolts,  oiling 
track,  sandblasting  steel,  riveting  and  chipping  on  bridge 
work,  boring  ties  and  timbers. 

3.  Spike  setters,  pullers  and  straighteners. 

4.  Tie  borers,  tie  pullers  and  tie-spacing  clamps. 

5.  Sod  line  cutter  and  ballast  toe  liner. 

6.  Weed  cutters  for  track  and  shoulders. 

7.  Portable  rail  saws. 

8.  Track  oilers,  to  prevent  corrosion. 

9.  Oxyacetylene  outfits  for  cutting,  drilling  and  welding 
rails  and  frogs.  But  some  track  men  doubt  the  advisability 
of  cutting  or  drilling  rails  in  this  way. 

10.  Motor  section  cars  to  carry  men  and  material  to  and 
from  work. 

11.  Narrow-gage  dump  cars  for  use  in  widening  cuts  and 
cleaning  ditches. 

12.  Track  dollies  and  rolls  for  moving  ties  and  timbers. 

13.  Light  pile  driver  for  fence  posts. 

14.  Wood  working  outfits  for  use  on  bridge  falsework  and 
concrete  forms. 

B. — Machinery  and  Appliances  for  Heavy  Work: 

1.  Ballast  cleaning  and  screening  devices. 

2.  Ditching  machines  for  cleaning  track  ditches  and 
widening  cuts. 

3.  Spreader  cars  for  leveling  dumped  material. 

4.  Small  rotating  steam  shovels  for  ditching  and  light 
earthwork. 

5.  Dump  cars  for  use  with  ditchers  and  steam  shovels. 

6.  Ballast  cars  and  plows. 

7.  Weed  killers:  using  chemicals,  steam  or  oil  flame. 

8.  Rail  sawing  and  drilling  outfits  for  reclaiming  damaged 
rails. 

9.  Small  rail-laying  cranes  or  derricks  for  use  in  laying 
single  rails. 

10.  Rail  and  tie  handling  devices  for  loading  and  unload- 
ing cars. 

11!  Locomotive  cranes  for  handling  and  laying  rails,  frogs 
and  crossings;  handling  earthwork  and  ballast  with  grab 
buckets;  handling  scrap  with  bucket  or  magnet. 

12.  Derrick  cars  and  wi-ecking  cranes  for  handling  heavy 
material,  laying  rails  and  driving  piles. 

13.  Portable  concrete  mixing  outfits  for  small  jobs. 

14.  Thawing  outfits  for  clearing  snow  and  ice  from 
switches. 

Few  suggestions  were  made  in  answer  to  a  query  as 
to  new  applications  for  machinery,  but  several  engineers 
consider  that  there  should  be  a  much  wider  use  of 
machines  now  available,  since  so  large  a  proportion  of 
maintenance  work  can  be  done  by  machine.  It  is 
pointed  out  that  they  are  likely' to  prove  highly  eco- 
nomical where  there  is  suificient  work  to  keep  them 
busy. 

Two  suggestions  are  for  simpler  devices  for  cleaning 
ballast,  although  two  or  three  such  devices  are  now  in 
use.  Others  are  for  a  gasoline  rail-drill  and  a  vacuum- 
cleaner  on  a  large  scale  for  use  at  terminals  and  yards. 
Still  another  is  for  a  tie-spotting  machine  to  dress  the 
rail  seats  of  ties  in  the  track,  but  with  treated  ties  all 
boring  and  trimming  should  be  done  before  treatment. 
It  is  suggested  also  that  some  electric  tools  are  of 
lighter  weight  than  pneumatic  tools,  so  that  there  is 
opportunity  for  further  development  of  the  former  as 
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well  as  improvement  of  the  latter.  Home  made  devices 
have  been  rigged  up  in  a  number  of  cases  and  for  a 
varietj'  of  purposes,  but  their  use  is  limited. 

More  than  one  engineer  points  out  that  as  a  rule  the 
detail  work  takes  up  so  much  of  supervising  officers' 
time  that  they  have  little  opportunity  to  study  or  devise 
improved  methods  and  machines.  In  fact,  from  two 
roads  comes  the  suggestion  that  some  of  these  officers 
or  a  special  officer  might  be  assigned  to  investigate  the 
possibilities  in  this  direction  and  to  make  recommenda- 
tions accordingly. 

Conclusion — All  of  the  above  information  points  to 
the  conclusion  that  a  much  wider  use  of  machinery  may 
be  expected  within  the  next  few  years,  even  though  no 
new  uses  or  new  machines  are  introduced. 

Housing  and  Living  Accommodations 
In  view  of  the  importance  of  the  labor  item  and  the 
acknowledged  difficulty  in  getting  and  keeping  men  on 
railway  maintenance  and  improvement  work,  it  is 
strange  that  there  has  not  been  much  greater  progress 
in  providing  improved  accommodations  for  section,  extra 
and  bridge  gangs.  There  are  several  individual  cases 
of  radical  change  from  old  practice,  but  in  general  the 
facilities  include  old  buildings  and  camp  cars  with  more 
or  less  unsanitary  conditions  and  unpleasant  surround- 
ings. The  various  replies  indicate  very  plainly  that 
there  is  a  large  field  for  improvement  in  the  accom- 
modations provided  for  the  woi-king  forces,  and  that 
work  in  this  field  promises  tangible  results.  It  is  not 
to  be  assumed  that  the  labor  problem  will  be  solved  by 
means  of  comfortable  camps  and  good  food.  The  human 
element  is  too  diverse  for  such  a  result.  Men  will  still 
leave  for  slight  reason;  because  of  a  dislike  for  the 
work,  the  gang,  the  foreman  or  the  food;  because  a 
friend  is  going  or  an  enemy  is  not  going,  or  simply 
because  of  the  urge  to  move  on.  If  a  man  knows  his 
employment  is  only  temporary,  he  feels  he  may  as  well 
go  now  as  later.  But  there  comes  in  the  question  of 
permanent  forces,  already  discussed.  If  a  man  knows 
that  he  has  a  permanent  or  even  long-time  job  he  will 
put  up  with  many  real  and  fancied  grievances,  any  one 
of  which  otherwise  would  be  ample  reason  for  quitting. 
If  these  grievances  are  reduced  to  a  minimum  by  his 
employer,  so  will  his  tendency  to  quit  be  reduced.  The 
ultimate  result  of  careful  attention  to  this  living  and 
housing  problem  is  expressed  tersely  by  an  engineer 
of  long  experience  in  the  two  words :    "It  pays." 

PlECE-WORK  AND  C0ST-ReXX)RD  SYSTEMS 
A  serious  difficulty  which  faces  attempts  to  increase 
the  efficiency  and  economy  of  railway  track  work  and 
general  improvements  is  the  lack  of  means  for  deter- 
mining the  output  per  man  or  per  gang  or  the  unit  cost 
of  the  items  of  work  performed.  In  the  first  place,  the 
men  usually  receive  a  regular  and  uniform  wage.  In 
the  second  place,  the  only  basis  for  cost  data  is  in  the 
inadequate  and  arbitrary  entries  of  the  section  fore- 
man or  gang  foreman  in  his  time  book.  To  quote  from 
a  paper  by  Mr.  Ford,  assistant  chief  engineer  of  the 
Chicago,  Rock  Island  &  Pacific  Ry.:  "In  general  the 
productivity  of  railway  maintenance  labor  has  not  been 
commensurate  with  results  secured  in  other  lines  of 
industry  where  measures  have  been  used  for  gaging 
output"  (see  EnfiittriTing  Neivs-Rprorrl,  May  18.  1022, 
p.  824).  One  engineer  says  present  systems  of  main- 
tenance-of-way  accounting  are  of  little  value  to  the  men 
in  charge  of  the  work. 


Various  cost-record  systems  have  been  tried  by  thir- 
teen out  of  thirty-six  railways,  but  in  only  one  case  has 
the  system  been  introduced  to  any  extent.  In  most 
cases  the  innovation  is  regarded  as  experimental  and 
inconclusive;  in  general  also  the  system  is  limited  to 
obtaining  unit  prices  for  certain  typical  and  specific 
items  of  work,  such  as  tie  renewals,  ballasting  and  rail 
renewals.  In  fact  one  engineer  considers  this  decidedly 
preferable  to  attempting  to  apply  the  system  to  the 
entire  work,  since  it  allows  of  definite  comparisons  be- 
ing made  and  avoids  the  considerable  expense  of  an 
accounting  system  which  covers  all  details  of  the  work. 
He  considers  that  the  three  items  mentioned  would  be 
typical  and  comparable  throughout  the  railroad. 

On  the  other  hand,  several  engineers  approve  of  a 
general  cost-record  system  and  consider  that  a  simple, 
fair  and  efficient  system  could  be  worked  out  to  deter- 
mine unit  cost  and  the  relative  efficiency  of  men  and 
gangs.  Reasons  given  for  not  carrying  out  a  study 
along  this  line  are  mainly  in  regard  to  insufficient  force 
and  funds-  An  objection  noted  is  in  the  vai-ying  local 
conditions  of  track  and  traffic,  making  general  com- 
parative data  of  questionable  value.  But  this  objection 
is  avoided  in  some  cases  by  making  the  comparisons  be- 
tween sections  or  districts  requiring  about  the  same 
character  of  maintenance  and  having  about  the  same 
traffic. 

A  cost-record  system  for  track  maintenance  work  on 
the  St.  Louis-San  Francisco  Ry.  is  found  to  effect  a 
saving  of  money  and  to  result  in  good  work  being  done 
(see  Engineering  News-Record,  Nov.  11,  1920,  p.  949). 
An  improvement  on  the  ordinary  time-book  plan  as 
introduced  by  one  road  is  to  have  the  foreman  send  a 
daily  report  to  the  roadmaster  and  the  division  engi- 
neer, giving  all  information  necessary  for  the  complete 
accounting  of  the  work  done  by  the  gang.  This  is  found 
preferable  to  monthly  reports ;  it  gives  the  division  offi- 
cials a  better  check  on  their  expenditures,  and  it  is  ap- 
proved by  the  foreman  since  it  frees  him  from  all  the 
bookkeeping  which  formerly  was  necessary.  Another 
road  has  experimented  with  measuring  the  cost  in  man- 
hours  of  performing  certain  items  of  work  with  a  view 
to  rivalry  among  the  section  foremen  and  a  resultant 
economy.  It  appears  to  be  quite  generally  considered 
that  real  improvement,  but  with  intangible  and  in- 
definite economy,  results  from  the  practice  of  periodical 
inspection  with  award  of  prizes.  This  practice  is  not 
now  so  general  as  it  was  some  few  years  ago  and  sev- 
eral engineers  favor  a  return  to  it. 

As  to  the  piece-work  system,  only  four  of  the  thirty- 
six  railroads  report  having  tried  this.  Two  of  these 
roads  had  to  abandon  it  during  the  period  of  control 
by  the  U.  S.  Railroad  Administration  and  have  not  yet 
resumed  it.  A  third  has  a  large  proportion  of  its  work 
done  by  contracting  directly  with  the  laborers  and  pay- 
ing them  by  the  unit  of  work  performed.  An  objection 
cited  in  one  case  is  the  dissatisfaction  likely  to  result 
from  different  pay  to  different  members  of  the  gang, 
with  probable  suspicion  of  favoritism  on  the  part  of  the 
foreman.  But  this  difficulty  does  not  appear  to  have 
been  encountered  in  the  methods  actually  put  into  use. 

Cnnrhisinn — Here  again  the  conclusion  may  be  pre- 
sented that  there  is  a  fine  opportunity  for  thorough 
Investigation.  Its  objects  would  he  as  follows:  (1) 
To  determine  the  advis.  bility  and  feasibility  of  a  cost- 
record  system  and  a  piece-work  system  in  railway  main- 
tenance work,  and   (2)  to  devise  such  systems  in  auffi- 
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cient  detail  for  their  introduction  both  for  the  field  or 
working  force  and  the  office  or  accounting  force. 
Improving  Efficiency  in  Track  Work 
We  come  now  to  the  suggestion  of  means  or  methods 
for  improving  the  efficiency  and  economy  of  railway 
maintenance  work  and  its  organization.  Several  sug- 
gestions were  made  in  the  returns  from  individual 
railways,  but  few  of  these  were  discussed  in  any  detail. 
In  general  they  may  be  condensed  and  listed  as  follows, 
the  figures  in  parenthesis  indicating  the  number  of  per- 
sons making  each  suggestion: 

A.  Prepare  a  financial  program,  inform  the  main- 
tenance officer  how  much  may  be  spent  per  mile  and 
then  let  him  do  his  work  without  interference.  Under 
the  present  system  it  is  not  so  much  a  question  of  how 
much  should  be  spent  on  a  certain  piece  of  road  and  in 
relation  to  its  traffic,  but  rather  how  little  can  be  spent, 
irrespective  of  requirement.  This  system  is  discourag- 
ing since  the  maintenance  organization  is  not  fully 
informed  as  to  what  it  will  be  allowed  to  do.  But  it  is 
admitted  that  this  is  difficult  or  impracticable  under 
present  financial  conditions.     (Four.) 

B.  Prepare  a  work  program  by  which  the  items  in- 
terfering with  traffic  (such  as  rail  renewals  and  bal- 
lasting) will  be  done  during  the  period  of  minimum 
traffic;  that  is,  usually  in  the  spring.     (Five.) 

C.  Introduce  a  cost-data  system  and  better  account- 
ing for  close  and  accurate  comparison  of  unit  costs  and 
gang  performance.     (Seven.) 

D.  Organize  better  clerical  forces  on  maintenance 
and  construction  work.     (One.) 

E.  Bring  more  men  of  technical  education  and  rail- 
way engineering  experience  into  the  maintenance-of- 
way-department,  and  put  this  department  on  a  plane 
equivalent  to  that  of  the  maintenance-of-equipment 
department.     (Three.) 

F.  More  extensive  use  of  labor-saving  machinery  and 
devices.     (Seven.) 

G.  More  thorough  supervision  of  track  work  by 
supervisors,  roadmasters  and  engineers.  (Eight.)  One 
of  these  suggestions  includes  shortening  the  road- 
masters'  divisions  to  provide  for  increased  supervision. 

H.    Standardization  of  track  work.     (One.) 

I.  Heavier  track  construction  in  proportion  to  the 
loads  and  traffic  carried.     (Three.) 

J.    Permanent  track  forces.     (Five.) 

K.  Definite  training  of  men  as  section  foremen,  with 
pay  sufficient  to  attract  good  men.     (Three.) 

L.  Better  pay  for  laborers.  (Four.)  Two  of  these 
suggest  piece-work  or  payment  by  performance. 

M.  Better  housing  of  laborers,  foremen  and  extra 
gangs.     (Five.) 

N.  Contract  system  of  maintenance-of-way.  (Three.) 
One  suggests  contracting  work  with  laborers.  (An  ex- 
tended article  on  the  contract  system  was  given  in 
Engiyieering  Neius-Record,  Oct.  26,  1922,  pp.  683,  702.) 

0.  Return  to  the  former  system  of  regular  track 
inspection  by  superior  officers,  with  award  of  prizes  in 
money  or  in  signs  displayed  on  the  winning  sections. 
(Four.) 

Supplementing  the  previous  subject,  inquiry  was 
made  as  to  the  class  of  work  most  nt^eded  at  the  present 
time  to  put  main  tracks  in  condition  for  economic  oper- 
ation and  maintenance.  Naturally  the  replies  varied 
with  personal  opinions  and  local  conditions,  but  they 
may  be  classified  generally  as  below.  It  is  of  interest 
to  note  the  relatively  small  demand  for  new  or  heavier 


rails  as  compared  with  that  for  ballast,  drainage  and 
ties.  An  explanation  of  this  is  given  by  one  engineer 
who  remarks  that  new  rails  will  not  compensate  for 
inadequate  ties,  ballast  or  poorly  drained  subgrade. 

A.  Drainage  and  ditching,  including  tile  drains. 
(Twelve.) 

B.  Ballast  of  better  quality  and  greater  quantity. 
(Fifteen.) 

C.  Ties  of  better  quality  and  in  greater  number. 
(Eleven.)  Only  three  replies  refer  specifically  to 
treated  ties,  and  three  advise  the  wider  use  of  tie-plates. 

D.  Rails  of  heavier  weight  or  new  rails  to  replace 
those  worn  and  battered  in  service.     (Eight.) 

E.  Rail  anchors  as  an  aid  to  track  maintenance. 
(Two.) 

F.  Better  rail-joints  as  an  improvement  in  them- 
selves and  as  influencing  the  service  and  life  of  rails 
and  track.     (Two.) 

G.  More  attention  to  general  maintenance  of  gage, 
line  and  surface.     (Eight.) 

H.  Intelligent  and  competent  trackmen  and  foremen, 
and  trained  foremen  and  supervisors.     (Two.) 

I.  Replacing  old  bridges  with  more  permanent  struc- 
tures.    (One.) 

J.  Regulation  of  train  speed  in  relation  to  conditions 
of  grade,  curvature  and  track.  (One.)  Improvement 
in  this  direction  is  hardly  to  be  expected.  Schedules 
rarelj'  take  such  factors  into  account,  except  when  they 
are  so  severe  as  to  be  governing  factors.  In  general, 
the  maintenance  department  has  to  maintain  the  track 
under  practically  any  and  all  operating  conditions. 

Conclusions 

A  study  of  the  several  subjects  covered  in  this  article 
suggests  the  following  conclusions: 

1.  There  is  need  of  more  engineers  specially  skilled 
in  track  work  and  need  also  of  more  skilled  track  fore- 
men. But  in  general  the  railways  are  doing  little  to 
invite  or  encourage  engineers  to  specialize  in  this  de- 
partment. Nor  is  there  any  general  or  definite  policy 
of  training  foremen,  who  are  the  important  non-com- 
missioned officers  in  charge  of  the  working  forces. 

2.  The  employment  of  permanent  instead  of  tem- 
porary or  shifting  forces  promises  economic  and  prac- 
tical results  of  high  value.  As  a  corollary  to  this,  a 
permanent  skilled  section  force  should  do  all  regular 
maintenance  work.  Extra  gangs  would  still  be  needed, 
but  would  handle  only  improvement  and  emergency  work 
and  heavy  replacements.  Greater  attention  to  the  living 
conditions  and  social  needs  of  the  men  is  desirable. 

3.  Machinery  for  track  work  is  increasing  in  extent 
and  in  variety,  but  the  present  demand  is  for  wider  use 
of  the  machines  available  rather  than  the  development 
of  others  for  additional  purposes.  It  is  particularly 
important  to  note  that  much  of  this  machinery  is  to 
relieve  the  men  of  work  that  is  severe  or  unpleasant. 

4.  Cost-record  systems  are  needed  in  order  to  permit 
of  determining  output  performance  and  unit  costs.  Few 
railroads  have  systems  giving  results  comparable  with 
those  employed  in  other  lines  of  engineering  work. 

5.  Extensive  improvements  are  needed  to  bring  the 
track  into  economic  relation  with  the  traffic.  These 
improvements  are  needed  more  particularly  in  the  sub- 
structure (roadbed  and  ballast),  rather  than  in  the 
rails  which  form  the  superstructure,  although  it  is  often 
assumed  that  heavy  rails  are  needed  first  and  will  com- 
pensate for  defects  in  the  substructure. 
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World's  Longest  Continuous  Tunnel 
Holed  Through 

On  18.1-Mile  Shandaken  Bore  for  New  York's 
Catskill  Water  Supply  Rock  Excava- 
tion Totaled  573,000  Cu.Yd. 

WHEN  a  thin  wall  of  rock  separating  the  headings 
between  shafts  1  and  3  of  the  Shandaken  tunnel 
of  the  Catskill  water-supply  system  for  New  York  City 
was  blasted  down  at  3  a.m.,  Feb.  13,  the  last  barrier  in 
the  world's  longest  continuous  tunnel,  95,740  ft.,  or 
about  18.1  mile,  was  removed.  In  length,  this  tunnel 
exceeds  by  51  ft.  the  95,689-ft.  city  aqueduct  tunnel,  also 
part  of  the  Catskill  system,  for  the  delivery  of  the  sup- 
ply within  the  city  limits.  The  total  payment  quantity 
of  rock  excavation  on  the  Shandaken  tunnel  is  approxi- 
mately 573,000  cu.yd.,  while  the  amount  per  linear  foot 

^.Orouf^  whom  concrete 
cannot  be  placed 


'"/£:-'''.  k-  -  -  -  4-1"-  '**>(<  -'  - '  -  4-1"-  ■  -  -A    racfvinct 
3"  To  A  Line  12"  To  A  Line 

Type  AI 

TrXNEL    SECTION    SHOWING    CONCRETK    LINING 

Thr  "A"  lino  Is  thf  line  bpyond  whioh  no  rock  shall  project. 
The  "R"  line  is  Ihr  linn  of  payment  for  pxravation  and  concrete. 
Thi-  "r-  iini-  is  the  linf  of  aviraR.-  thickncs.s  of  lining  in  any  4-ft. 
kneth  of  tunnel. 

varies  from  6.64  to  7.73  cu.yd.  For  concrete  lining  the 
yardage  per  foot  of  tunnel  ranges  from  1.87  to  2.64. 

The  water  tributary  to  the  Catskill  water  supply 
system  rises  in  the  Esopus  and  Schoharie  watersheds  in 
the  Catskill  mountains.  Each  of  these  watersheds  will 
furnish  a  supply  of  about  300.000,000  gal.  a  day.  The 
Esopus  development  was  practically  completed  in  1917 
and  work  on  the  Schoharie  is  now  in  progress.  The 
Shandaken  tunnel  will  conduct  water  from  the  Scho- 
harie reservoir  into  Esopus  creek,  which  flows  directly 
into  the  Ashokan  Reservoir. 

This  tunnel  is  horseshoe  in  section  and  concrete  lined, 
with  finished  dimensions  of  11  ft.  6  in.  in  height  by 
10  ft.  3  in.  in  width.  Its  carrying  capacity  will  be 
about  600,000,000  gal.  a  day.  It  has  a  uniform  .slope 
of  4.4  ft.  per  mile  except  for  the  northerly  3?  miles, 
which  is  depressed,  making  that  portion  a  pre.ssure  ti|n- 
nel.  Seven  intermediate  shafts  were  provided,  the  ag- 
gregate depth  of  shaft  being  3,238  lin.ft. ;  the  maximum 
depth  of  a  single  shaft  is  630  ft.  The  minimum  distance 
between  shafts  i.t  1.3  miles  and  the  maximum  2  7  miles; 


however,  as  actually  excavated  the  maximum  distance 
between  shafts  was  4}  miles. 

The  estimated  cost  of  the  tunnel  is  $12,138,738,  and 
the  original  contract  was  awarded  in  December,  1917. 
War  conditions  interfered  with  the  progress  of  the 
work  during  the  early  stages  and  on  Nov.  10,  1920,  the 
work  was  assigned  to  the  Shandaken  Tunnel  Corp.,  New 
York  City,  at  which  time  all  shafts  had  been  sunk  and 
lined,  tunnel  headings  turned,  an  electric  power  line 


PERMANENT   TIMBERING   IN  SHANDAKEN   TUNNEL 
About  48.3  per  cent  of  the  tunnel  required  support. 

installed  over  the  entire  tunnel  location  and  11,300  ft. 
of  tunnel  excavated. 

Record  of  Progress — The  first  headings  were  holed 
through  April  1,  1922,  between  Shafts  4  and  5,  and 
concreting  operations  were  started  in  this  portion 
shortly  thereafter.  In  the  2  years  and  3  months  follow- 
ing Nov.  10,  1920,  16  miles  of  tunnel  were  excavated 
and  7.9  miles  lined  with  concrete.  The  maximum  prog- 
ress made  on  the  excavation  of  the  tunnel  was  as 
follows : 

Progress  of  Tunnel  Excavation  Feet 

Max.  monthly  cxcav.  in  12  headings .I.STD 

Max.  weekly  excav.    in   12  headings LLIO 

Max.   monthly   cxcav.    in    1    heading 611 

Max.  weekly  excav.  of  completed  tunnel  in  1  hi'ading 164 

Ave.  weekly  excav.   in   all   headings 62 

Ave.  weekly  progress,  all  headings,  after  Nov.  10,  1920 78 

The  rock  through  which  the  tunnel  was  excavated 
consisted  of  shale  or  sandstone  varying  widely  in  hard- 
ness. The  beds  were  of  varying  thickness  and  the  gen- 
eral dip  of  the  formation  was  from  H  to  2  deg.  toward 
the  south.  The  shales,  mostly  red  with  small  amounts 
of  blue  and  green,  drilled  easily  and  broke  well  to  line 
but  had  a  marked  tendency  to  disintegrate  rapidly  when 
exposed  to  atmospheric  conditions.  The  red  sandstones 
were  of  slightly  coarser  texture,  and  roof  supimrt  was 
usually  required,  as  in  all  of  the  shale  ground.  The 
gray  and  blue  sandstones  were  the  hardest  and  coarsest 
grained,  and  consequently  were  more  diflicult  to  drill 
and  shoot,  required  little  scaling  and  when  not  too 
thinly  bedded  generally  stood  well  without  support.  The 
inflow  of  water  was  never  so  great  as  to  impede  the 
work  or  to  require  other  than  ordinary  methods  for  its 
control. 

The  top-heading  method  and  hand  mucking  were  used 
practically  for  the  entire  period  in  Shafts  1,3,  4,  5  and  7 
(south)  and  the  full-faced  method  with  machine  muck- 
ing at   Shaft  6    (.south)   and  Shaft  7   (north).     At  the 
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EXCAVATION  PROGRESS 

—SHAN 

DAKEN 

Supported 

Elapsed 

Aver. 

Tunnel 

Length 

Lengths 

Time 

Weekly 

Shaft 

Heading 

(Ft.) 

(Ft.) 

(Weeks) 

(Kt.) 

Intake 

S 

16 

0 

4 

4 

N. 

11.886 

1,508 

152 

78 

s. 

13,357 

0 

166 

80 

N. 

33 

0 

3 

II 

S. 

709 

0 

13 

60 

N. 

9,721 

1,557 

115 

85 

S. 

6,664 

2,677 

100 

67 

N. 

6,253 

1,158 

69 

91 

S. 

4,791 

1,904 

53 

90 

N. 

6,407 

4,745 

**123 

52 

S. 

6,483 

3,606 

**123 

53 

N. 

6,849 

6,711 

128 

54 

S. 

8,333 

8,330 

150 

55 

N. 

5,952 

5,806 

**160 

37 

S. 

7,928 

1,366 

**I62 

49 

Portal 

N. 

220 

272 

17 

13 

TUNNEL 

Max. 

Weekly 

Com- 

pleted 

Tunnel 

Material 

(Ft.) 

Excavated 

12 

Rock 

150 

Rock 

155 

Rock 

22 

Rock 

119 

Rock 

148 

Rock 

151 

Rock 

164 

Rock 

150 

Rock 

138 

Rock 

130 

Rork 

99 

Rock 

114 

Rock 

84 

Rock 

,,,(7,614     ft.     rork 

155  j 

314    ft.    earth 

1,538 


shafts 


not  include  the  portir 


Totals 95,602      *39,64C 

After    Nov.    10, 

1920 84,302       37,109        1,078 

Note:  The  above  lengths  of  tunnel  bet  wet 
of  the  tunnel  which  were  excavated  as  shaft. 

*  In  addition  there  was  6,564  feet  of  temporary  support 
**  No  work  for  1 6  weeks  at  5  North 
No  work  for  23  weeks  at  5  South 
No  work  for  2 1  weeks  at  7  North  and  South 


outlet  portal  there  was  600  ft.  of  difficult  soft  groun(3 
work.  Shifts  were  in  general  so  organized  as  to  permit 
of  two  shots  per  day  in  the  top  heading  tunnels  and 
alternate  advances  of  two  shots  and  one  shot  per  day 
in  the  full  faced  tunnels.  Trimming  was  carried  on 
closely  behind  the  main  excavation.  Water  Leyner 
drills,  mounted  on  vertical  columns,  were  used  in  the 
headings  and  jaekhamers  on  the  bench. 

No  tunnel  excavation  was  done  from  the  intake  shaft 
nor  from  Shaft  2,  and  only  a  few  hundred  feet  of  the 


CONCRETE  LINING  IN  PLACE 
Showing   electric   storage   battery    locomotive  used  to   pull 

sevi'ii  cars. 

soft  ground  was  taken  out  from  the  outlet  portal.  The 
distance  between  Shaft  1  and  Shaft  3,  the  maximum 
between  shafts  as  excavated,  was  23,819  ft.  or  4^  miles. 
From  May  4,  1921,  to  Feb.  13,  1923,  when  this  stretch 
was  holed  through,  a  period  of  94  weeks,  the  average 
weekly  progress  was  208  lin.ft.  in  these  two  headings. 

Transportation  of  tunnel  muck  to  the  shafts  was 
accomplished  by  means  of  electric  storage-battery  loco- 
motives, pulling  six  or  seven  end-dump  cars,  each  aver- 
aging about  1  cu.yd.  of  solid  rock. 

Roof  support  by  either  permanent  or  temporary  tim- 
bering, of  practically  the  same  design,  was  necessary 
in  48.3  per  cent  of  the  tunnel  length.    In  the  temporary 


type  the  timber  was  placed  within  the  concrete  limits 
and  will  be  removed  before  the  lining  is  placed. 

Tunnel  lining  has  been  carried  on  since  April  5, 
1922,  when  the  first  concrete  was  placed.  This  work 
has  been  done  from  plants  located  at  Shafts  1,  4,  5 
and  7  and  to  date  42,069  lin.ft.  of  tunnel  have  been 
concreted,  equivalent  to  44  per  cent  of  the  total.  The 
maximum  rate  of  concreting  per  week  for  the  entire 
contract  has  been  to  date  1,454  ft.,  and  from  one  shaft 
1,082  ft. 

This  construction  is  being  done  by  the  Board  of 
Water  Supply  of  the  City  of  New  York,  of  which 
Thaddeus  Merriman  is  chief  engineer.  George  G. 
Honness  is  department  engineer  in  charge  of  the  field 
work,  and  William  B.  Hunter  and  Roy  W.  Gausmann 
are  the  division  engineers. 

The  representative  of  the  Shandaken  Tunnel  Corp. 
on  the  work  of  construction  is  the  Ulen  Contracting 
Corp.,  of  which  Henry  C.  Ulen  is  president  and  Thomas 
S.  Shepperd  is  general  manager  in  charge  of  all  con- 
struction operations.  M.  R.  Keefe  is  general  superin- 
tendent for  the  Ulen  corporation,  G.  E.  Hines  is  chief 
engineer  and  R.  H.  Keays  is  assistant  general 
superintendent. 

Gum  Wood  for  Ties  on  Santa  Fe  Ry. 

Although  gum  wood  is  generally  regarded  as  un- 
desirable for  ties,  owing  to  its  tendency  to  extensive 
checking  which  promotes  decay,  it  has  been  found  very 
satisfactory  on  roads  which  have  given  it  special  atten- 
tion, accoi'ding  to  a  paper  read  at  the  recent  convention 
of  the  National  Association  of  Railroad  Tie  Producers, 
at  New  Orleans,  by  J.  R.  Keig,  manager  of  the  Kirby 
Lumber  Co.,  Silsbee,  Texas.  Mr.  Keig  referred  espe- 
cially to  practice  and  experience  on  the  Atchison, 
Topeka  &  Santa  Fe  Ry.,  stating  that  on  this  road  it 
was  realized  that  gum  ties  could  be  used  with  success 
if  moved  from  the  woods  immediately  to  the  track  or 
loading  point,  properly  stacked  for  inspection  or  loaded 
promptly  for  the  treating  plant,  given  the  necessary 
care  during  seasoning,  and  then  treated  according  to 
the  most  improved  methods.  The  principal  species  are 
red  or  sweet  gum,  black  gum,  cotton  gum  or  tupelo,  and 
are  found  in  the  low-lands,  usually  along  the  rivers. 

When  ties  are  hauled  to  the  right  of  way,  they  are  not 
accepted  unless  indications  show  that  they  have  been 
brought  out  almost  immediately.  They  are  stacked  on 
the  right  of  way  (two  by  seven)  with  plenty  of  air  space 
to  facilitate  inspection  and  seasoning,  and  every  pre- 
caution is  taken  to  load  them  before  there  is  chance 
for  infection.  When  ties  are  seasoned  and  ready  for 
treatment  they  are  sent  to  a  boring  and  adzing  machine 
which  also  cuts  a  slice  from  each  end  so  as  to  permit 
an  inspection  of  the  wood.  If  a  tie  proves  to  be  un- 
sound, it  is  culled  out.  After  thorough  treatment, 
usually  with  creosote,  the  ties  are  stored  in  the  yard 
or  shipped  to  one  of  the  many  storage  yards. 

Gum  ties  (which  are  considered  as  hardwood)  are 
used  only  on  curves  of  two  degrees  or  over,  on  heavy 
traffic  main  lines  or  switching  leads,  and  on  certain 
mountain  division.  They  are  inserted  with  care,  which 
means  the  use  of  tie  tongs  and  freedom  from  undue 
abrasion.  Tie-plates  are  used,  but  it  is  said  that  there  is 
little  plate  cutting  of  the  tie  and  that  the  snike  holding 
qualities  are  excellent.  The  Santa  Fe  Ry.  is  reporte(3 
to  have  one  instance  where  gum  ties  have  given  thirteen 
years  service  with  only  one  per  cent  renewals. 
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Further  Track  Test  Data:  Rail  Stresses  and 
Track  Distortion  on  Curves 

Third  Report  of  Track  Stress  Committee — Action  of  Locomotives  on  Curves,  and  Vertical  and  Lateral 
Rail  Bending  Developed — Load  Distribution  Changed — Track  Distorted  by  Wheel  Pressures 

the  several  wheels  has  an  important  bearing  on  rail 
stress;  for  example,  a  defective  equalizer  lever  pro- 
duced abnormal  stresses  under  one  wheel. 

Second  Report — Rail  stresses  under  drivers  increase 
and  decrease  cyclically  with  the  revolution  of  the  counter- 
weight; imperfect  counterbalance  increases  the  rail 
stresses  greatly ;  aside  from  counterbalance  effect,  there 
is  an  increase  of  stress  due  to  increase  of  speed,  which 
in  many  instances  amounts  to  half  the  static  rail  stress ; 
such  a  speed  effect  is  observed  under  the  tender  wheels 
as  well  as  the  engine  wheels;  the  effect  of  the  counter- 

Cp)  First  Driver  C°) 


IN  THE  third  report  of  the  Committee  on  Stresses  in 
Railroad  Track,  just  published,  new  facts  are  brought 
to  light  fully  as  important  as  those  contained  in  the 
two  preceding  reports.  They  define  the  principal  phe- 
nomena of  curve  effects,  both  as  to  locomotive  action 
and  as  to  track  resistance.  For  better  comparison  the 
report  also  analyzes  the  vertical  and  lateral  effects  on 
straight  track  more  fully  than  was  possible  in  the 
earlier  reports. 

Convenient  summaries  of  the  first  and  second  reports 
were  presented  in  Engineering  News-Record  of  March 
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14,  1918,  p.  517,  and  Feb.  26,  1920,  p.  406.  As  there 
summarized,  the  two  reports  demonstrate: 

First  Report — Rail  stresses  are  determined  not  by 
beam  action  between  adjacent  ties,  but  by  the  general 
track  depression  under  the  group  of  loads  concerned; 
track  depression  and  rail  stre.ss  are  proportional  to  the 
load ;  the  rail  atres.ses  are  greater  for  larger  wheel 
spacinga,  lower  on  good  roadbed  than  on  bad,  lower  in 
heavy  rail  than  in  light,  and  greater  for  high  speeds 
than  for  low  by  amounts  ranging  from  0.3  to  1.2  per 
cent  for  every  mile  per  hour  increase  of  speed  beyond 
T)  miles  per  hour.  Generally  speaking,  the  stress  in 
the  outer  flange  of  the  rail  exceeds  that  in  the  inner 
flange,  but  the  rail  is  bent  laterally  into  a  sinuous  form. 

Railway  roadbed  is  elastic,  but  with  an  initial  in- 
elastic deformation,  which  may  be  considered  looseness 
or  play.  Measurement  of  the  elastic  constants  of  the 
track  is  simple  and  accurate,  and  calculations  made 
with  the  use  of  these  constants  and  the  principles  of 
the  ordinary  flexure  theory  give  calculated  stresses 
which  check  the  measured  stresses  in  the  rail  very 
closely.    The  distribution  of  the  locomotive  load  between 


balance  may  exceed  the  speed  effect;  the  disturbance 
caused  by  counterbalance  extends  in  some  cases  even  to 
the  leading  and  trailing  wheels;  the  counterbalance  ef- 
fects are  so  important,  and  counterbalancing  is  so  im- 
perfect and  uncertain,  that  the  subject  requires  much 
more  careful  attention  in  locomotive  design;  in  one 
locomotive  the  stresses  under  the  left  side  were  20  per 
cent  greater  than  those  under  the  right;  the  lateral 
bending  of  the  rail  under  the  driving  wheels  is  not 
related  to  counterweight  position  or  to  speed,  and  lateral 
bending  moments  ranging  up  to  8  per  cent  of  the  ver- 
tical bending  moments  were  often  found;  the  distribu- 
tion of  the  locomotive  loads  to  the  ties  and  roadbed  is 
the  same  as  would  be  found  on  the  assumption  of  uni- 
form rail  bearing;  the  bending  of  the  ties  shows  that 
ordinary  track  is  centerbnund,  while  for  a  short  time 
after  tamping  it  is  endbound;  the  greatest  tie  moment 
in  a  tie  of  first-class  track  is  about  2.5W  inch-pounds; 
the  tie  pressures  distribute  through  the  ballast  in  ac- 
cordance with  theory,  and  the  ballasf  pressure  is  nearly 
uniform  at  a  depth  equal  to  the  tic  spacing. 

Third  Report — The  third  report,  which  is  based  on  a 
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greater  number  of  measurements  than  the  first  and  sec- 
ond combined,  includes  a  new  and  more  careful  study 
of  the  vertical  and  lateral  bending  in  straight  ti-ack, 
especially  with  respect  to  speed  and  counterbalance  ef- 
fect, and  a  study  of  the  corresponding  actions  in  curvet 
track  of  various  degrees  of  curvature,  under  different 
locomotives,  at  speeds  up  to  60  m.p.h.  In  addition,  a 
few  measurements  were  made  to  determine  the  position 
assumed  by  a  locomotive  on  a  curve,  and  other  measure- 
ments of  the  spreading  of  the  track  and  the  bending 
of  the  rails  under  a  locomotive.  Some  of  the  major 
points  brought  out  by  this  third  report  may  be  noted 
as  follows : 

1.  No  abnormal  stresses  are  produced  in  the  rail  of 
straight  track  by  locomotives  with  wheel  loads  of  about 
30,000  lb.,  except  in  case  of  a  locomotive  of  decidedly 
rough-riding   character. 

2.  Speed  increases  the  stresses  on  straight  track  by 
18  per  cent  at  40  m.p.h.  and  27  per  cent  at  60  m.p.h. 
( in  typical  cases). 

3.  Counterbalance  increases  the  rail  stress  about  as 
much  as  speed  does,  provided  the  counterbalance  is 
reasonably  good. 

4.  Combined  speed  and  counterbalance  effect  increases 
the  rail  stress  by  30  to  53  per  cent,  but  at  one  driver  of 
a  satisfactory  locomotive  the  increase  was  80  per  cent 
and  at  one  driver  of  a  rough-riding  locomotive  the  com- 
bined increase  was  190  per  cent. 

5.  The  stresses  under  the  two  sides  of  the  locomotive 
show  only  slight  and  variable  differences. 

6.  The  lateral  bending  stress  in  the  rail  on  straight 


TABLE    I— SPEED   AND    COUXTERBALAN-CB  EFFECTS    FOR 

VARIOUS  LOCOMOTIVES  OX  STRAIGHT  TRACK 

Principal  values  of  per  cent  increase  in  vertical  bending 

stre.ss    at    the    given    speeds    over    tlie    stress    at    5    m.p.h. 

Lateral   bending    is  not   included. 
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FIG.  2— SPEED  AND  COUNTERWEIGHT  EFFECTS  ON 
STRAIGHT  TRACK 
Curves  of  avera.ere  rail  stresses  under  wheels  during  one 
revolution,  for  dri\'ers  and  trailer  of  Pacific  type  locomo- 
tive. The  counterweight  effect  is  represented  by  the  vari- 
ation in  the  orclinates  of  the  curves.  The  difference  be- 
tween the  mean  values  of  the  lower  curves  and  the  upper 
represents  the  speed  effect. 

track  is  frequently  33  per  cent  and  in  a  few  cases  50 
per  cent  of  the  vertical  bending  stress  but  ordinarily 
the  ratio  did  not  exceed  10  per  cent,  with  individual 
measurements  varying  4,000  to  5,000  lb.  per  square  inch 
from  the  average.  The  ratio  of  lateral  to  vei'tical  bend- 
ing appears  to  be  independent  of  speed  or  counter- 
balanro. 

7.    On  curved  track,  friction  on  the  rail  head  plays 
a  part  in  developing  lateral  pressure  on  the  rail. 


DRrTKBS. 

i 
I 

T.KDIll  WbhU. 

Type  of  locomotlte. 

Speed  AtODP. 

Cotobfoed  Speed  and 
CounterbalaDce. 

Oeoersl 
value. 

6 

Qeneral 
value. 

S 

Oraersi 
value. 

MazimuA 
driver. 

Atch(90D.     Toppba     ftnd 

SaotA  Fe  Kallway : 

PBclflc.    60    miles    per 

87 

15 

20.80 

40 

18.  16.  16 

ao 

so 
» 

80 
35 
106 
50 

49 

so.u 

IM 
80 

59 

15 

10 

11 

m 

»,  «0 

a 

75.  :o.  50 

<5 

BalftDced      Compound 
Prairie  lype.  60  miles 

UuuQtalD,  eo  mtles  per 

no 

Light  Santa  Fe,  45  nUtCB 

Heavy    Santa   Fe.     40 

miles  per  hoar 

DPlawar^.     l^ckatranna 
SDd  Western  Railroad : 
Pactflc,   eo    miles    per 

no 

8.  The  distribution  of  load  between  the  different 
drivers  is  greatly  modified  when  the  locomotive  traverses 
a  curve.  The  speed  effect  is  about  the  same  as  on 
straight  track,  but  the  counterbalance  effect  is  variable. 

9.  Large  lateral  bending  stresses  occur  on  curved 
track,  these  stresses  being  in  many  cases  extremely 
high. 

10.  Very  high  combined  stresses  are  likely  to  occur 
on  curves,  particularly  because  the  high  lateral  bending 
is  apt  to  occur  under  wheels  giving  abnormally  high 
vertical  bending.  One  reading  of  75,000  lb.  per  square 
inch  was  recorded. 

11.  An  intense  and  severe  lateral  bending  action  is 
exerted  on  the  track  as  a  whole  while  the  locomotive 
passes  around  a  curve,  tending  to  distort  and  loosen 
the  track. 

12.  On  curves  the  gage  of  the  track  is  spread  by 
amounts  which  sometimes  exceed  A  in. 

Test  Conditions — The  tests  were  conducted  at  eleven 
different  locations  on  four  railroads,  on  straight  track 
and  on  curves  ranging  in  sharpness  up  to  10-deg.,  on 
profiles  ranging  from  level  to  1.40  per  cent  downgrade 
and  2  per  cent  upgrade.  A  large  range  of  different 
kinds  of  track  construction  was  represented.  The  rail 
ranged  from  85  to  105  lb.  in  weight,  the  tie  spacing 
from  18  to  22  in.  Track  with  and  without  tie  plates, 
and  with  plain  and  screw  spikes,  was  represented.  The 
ballast  ranged  from  cinder  to  broken  stone.  Locomo- 
tives of  seven  different  types  were  used — light  and 
heavj'  Prairie  type  (2-6-2),  Pacific  (4-6-2),  Mikado 
(2-8-2),  Mountain  (4-8-2),  light  and  heav>'  Santa  Fe 
tjT^es  (2-10-2),  and  a  Santa  Fe  with  four-wheel  trailer 
truck  (2-10-4).  The  driver  loads  ranged  from  25.000  to 
33,000  lb.  per  wheel. 

The  main  tests,  in  which  rail  stresses  were  measured, 
were  carried  out  with  the  use  of  the  stremmatograph, 
described  in  connection  with  the  first  report.  This  is 
an  extensometer  of  4-in.  gage  length,  in  which  the 
lengthening  or  .shortening  is  recorded  without  magnifi- 
cation by  a  fine  metal  point  bearing  on  a  smoked  glass 
di.sk  rotated  by  a  hand-driven  gear.  Generally  eight 
instruments  were  used,  four  on  each  rail,  with  the  re- 
sult that  the  measurements  were  very  much  more  com- 
prehensive than  in  the  earlier  tests,  in  which  four  were 
used.  Each  instrument  carried  two  disks,  recording 
separately  the  stresses  at  inner  and  outer  edge  of  the 
rail  base. 

Most  of  the  tests  were  made  with  the  engine  coast- 
ing, but  in  a  few  tests  loads  were  hauled ;  no  particular 
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effect  of  the  drawbar  pull  upon  the  rail  stress  could  be 
found. 

All  measurements  of  stress  from  the  records  were 
corrected  for  the  distance  of  the  stremmatograph  bar 
below  the  rail  base,  and  for  the  variation  of  stress 
within  the  gage  length,  so  that  the  figures  finally  re- 
ported represent  the  stress  in  the  middle  of  the  rail  base 
at  the  point  directly  under  the  wheel.  A  total  of  470,- 
000  microscope  readings  of  records  was  required  in 
reducing  the  results,  and  the  work  extended  over  three 
years;  a  skilled  observer  could  make  1,000  to  1,200 
readings  per  day. 

Straight  Track — Vertical  bending  effects  in  rail  as 
found  from  the  measurements  on  straight  track  are 
typically  represented  in  Figs.  1  and  2  herewith.  The 
stresses  are  averages,  usually  some  50  to  125  observa- 
tions being  averaged  to  give  a  single  figure.  Variations 
of  5,000  lb.  per  square  inch  above  and  below  these  aver- 
ages occur.  At  slow  speed  the  measured  values  agree 
very  well  with  those  calculated  by  the  theory  previously 
developed  (see  first  report),  using  1,600  lb.  per  lin.in., 

TABLE  II— RATIO  OF  STRESS  AT  OUTER  EDGE   TO   MEAN- 
STRESS  IX  BASE  OF  RAIL 
General    values    of   average    ratio,    for   wheels    of    several 
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of  rail  as  the  value  of  the  modulus  of  elasticity  of  rail 
support  (determined  for  these  particular  tests  by  spe- 
cial measurements). 

Counterbalance  effects  are  not  perceptible  at  the  speed 
of  5  m.p.h.,  but  at  greater  speeds  the  plotted  points 
when  averaged  in  narrow  groups  form  a  distinct  wave- 
like curve  (see  right-hand  diagram  in  Fig.  1),  so  that 
the  rail  stress  under  different  wheels  may  be  plotted  on 
fractions  of  the  driver  revolution  aa  abscissas,  as  in 
Fig.  2.  The  average  for  the  full  revolution,  taken  as 
the  mean  stress  under  the  wheel  for  that  particular 
speed,  is  greater  than  the  stress  at  a  speed  of  5  m.p.h., 
this  excess  representing  the  speed  effect.  The  difference 
between  the  high  or  the  low  point  of  the  wave-like 
curve  and  its  mf-an  is  the  counterbalance  effect.  The 
counterbalance  effect  differs  considerably  in  the  differ- 
ent locomotives,  and,  just  as  in  measurement.s  pre- 
viously reported,  some  of  the  locomotives  appear  to  be 
verj'  badly  counterbalanced.  However,  the  counterbal- 
ance stresses  are  reported  as  being  "not  unreasonably 
high"  except  in  one  locomotive  (Light  Santa  Fe  type). 

Speed  effect  (see  Table  I)  was  found  to  average  from 
15  to  27  per  rent,  except  for  a  considerably  higher  value 
In  the  Light  Santa  Fe.  Except  for  two  engines,  the 
maximum  .tpeed  effect  under  any  one  driver  is  reported 
as  generally  less  than  35  per  cent. 

Combined  speed  and  counterbalance  effect  ranged 
from  30  to  53  ger  cent,  and  the  maximum  under  any 
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FIO.  3— TOTAL  VERTICAL  EFFECT  ON  CURVE  SAME  AS  ON 
STR.\IGHT  TRACK 

Black  bars,  average  of  stress   in  inner  and  outer  rail  on 
6°  curve.     White  bars,  rail  stress  on  straight  track. 
Both  are  for  a   locomotive   of  Heavy   Santa  Fe   type,    on 
9ii-lb.  rail,  at  speeds  of  5  and  40  m.p.h.     The  stresses  are 
those  in  the  middle  of  the  rail  base. 

driver  from  43  to  80  per  cent.  The  maximum  .stress  in 
the  rail  ranged  from  20,000  to  29,000  lb.  per  square 
inch;  this  figure  disregards  the  variation  of  individual 
observations  from  the  averages,  and  also  does  not  in- 
clude the  effect  of  lateral  bending,  or  the  excess  of  stress 
in  the  outer  or  inner  edge  of  rail  base  from  the  mean. 

In  the  Light  Santa  Fe  type  locomotive  the  combined 
speed  and  counterbalance  effect  under  the  several  driv- 
ers was  87,  74,  190,  97.  and  73  per  cent  respectively. 
As  found  later,  the  lateral  bending  produced  by  this 
locomotive  is  also  high. 

The  trailer  showed  no  counterbalance  effect  (such  an 
effect  was  noted  in  the  second  report),  but  its  speed 
effect  was  about  the  same  as  that  of  the  drivers.  The 
speed  effect  of  the  tender  was  generally  larger  than 
that  of  the  drivers,  ranging  from  40  to  75  per  cent. 

Summarizing,  the  report  says  that,  except  for  the 
Light  Santa  Fe  type,  no  abnormal  vertical  stresses  were 
found  at  any  speed.  The  wheel  loads  being  closely  alike, 
the  stresses  found  under  the  drivers  do  not  differ 
greatly  (allowing  for  differences  in  rail  weight),  except 
in  one  or  two  cases  where  the  division  of  load  appar- 
ently differs  from  the  nominal  division.  The  speed 
effects,  18  per  cent  at  40  m.p.h.  and  27  per  cent  at  60 
m.p.h.,  are  regarded  as  moderate.  The  counterbalance 
effect  is  reported  as  about  the  same  as  the  speed  effect: 
however,  it  is  generally  much  greater  under  some  one 
driver,  and  more  careful  study  of  the  counterbalancing 
problem  seems  desirable.  In  all  the  locomotives  tested, 
the  conditions  of  counterbalance  in  the  main  driver  dif- 
fered considerably   from   that   assumed   in   the  design. 

As  the  average  stresses  under  all  the  wheels  checked 
closely  with  the  average  of  the  stresses  calculated  from 
the  previously  developed  theory,  the  theory  is  consid 
ered  to  be  further  confirmed. 

A  special  comparison  of  the  stresses  under  the  left 
and  the  right  sides  of  the  locomotive  showed  no  par- 
ticular difference. 

Lateral  Be.ndivff  nn  Straiphf  Trnrk-Frnm  the  ratio 
of  the  stress  at  one  edge  of  the  rail  base  to  the  mean 
stress  in  the  rail  ba.se  it  was  found  that  the  lateral 
bending  stress  is  frequently  33  per  cent  or  more  of  the 
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vertical  bending,  in  a  few  cases  reaching  50  per  cent. 
The  lateral  bending  stresses  plot  in  a  belt  having  a 
width  of  4,000  to  5,000  lb.  per  square  inch  either  side 
of  the  mean  curve.  The  average  lateral  stress  percent- 
ages for  different  locomotives  under  different  wheels 
usually  remained  below  10  per  cent,  but  under  the  first 
two  drivers  of  the  Light  Santa  Fe  the  average  percent- 
ages ranged  from  20  to  33.    The  report  says : 

"For  a  ratio  of  stress  at  the  outside  edge  to  mean 
stress  with  a  value  of  1.33,  it  is  seen  that  the  lateral 
bending  moment  in  rail  is  about  7  per  cent  of  the  ver- 
tical bending  moment  required  to  develop  the  mean 
stress  in  the  base  of  rail.  A  value  of  the  lateral  bend- 
ing moment  found  quite  frequently  is  4  per  cent  of  the 
vertical  bending  moment,  although  in  a  few  cases  it 
reached  14  per  cent,  if  the  effect  of  the  added  5,000  lb. 
per  square  inch  of  the  belt  of  stresses  is  taken  into 
consideration.     From  a  study  of  the  observed  values. 
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represented  typically  by  the  two  diagrams  in  Fig.  4, 
taken  under  a  locomotive  of  Santa  Fe  type  on  10-deg. 
curve,  at  slow  speed  and  at  fairly  high  speed.  The 
change  in  distribution  of  lateral  pressure  with  speed 
is  obvious.  The  high  pressure  of  the  fourth  driver 
against  the  inner  rail  at  low  speed  and  the  high  pres- 
sure of  the  first  driver  against  the  outer  rail  at  high 
speed   are  particularly   noticeable. 

It  is  reported  that  in  the  observations  the  body  of 
the  observed  values  lay  in  a  belt  that  was  frequently 
within  6,000  lb.  per  square  inch  of  stress  of  the  line  of 
average  stress,  although  in  some  cases  the  range  was 
much  wider ;  generally  it  may  be  assumed  that  the  aver- 
age stresses  ai-e  representative  of  the  actual  phenomena, 
but  that  a  range  of  stress  above  and  below  the  average 
line  amounting  to  4,000  to  12,000  lb.  per  square  inch 
occurs. 

The  change  of  lateral  bending  with  speed  is  repre- 
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PIG.  4— LATERAL  BENDIXG  STRE.SSES  IN  RAILS  UNDER  A  STIFF  LOCOMOTIVE  ON  A  SHARP  CURVE 
Comparison  of  stresses  at  inner  and  outer  edges  of  rail  Fe  type,  running  on  90-lb.  rail,  at  low  speed  and  at  high 
base   on   10°    curve   under   a   locomotive   of  Heavy   Santa        speed. 


it  would  seem  that  in  designing  a  rail  section  for 
straight  track  a  lateral  bending  moment  at  least  equal 
to  14  per  cent  of  the  vertical  bending  moment  should  be 
pi'ovided  for." 

The  ratio  of  lateral  to  vertical  bending  stress  seems 
to  be  independent  of  speed  and  of  position  of  counter- 
weight. 

Curved  Track — While  the  tests  on  curved  track  gave 
in  many  respects  more  variable  results  that  those  on 
straight  track,  their  accuracy  is  well  shown  by  a  com- 
parison of  the  total  vertical  effect  (average  of  stress 
in  the  base  of  inner  and  outer  rail)  with  the  rail  stress 
on  straight  track.  Fig.  3  shows  that  the  results  are 
substantially  identical.  It  is  to  be  remembered  that 
lateral  bending  effects  are  eliminated  in  this  diagram, 
as  the  plotted  values  represent  the  stress  in  the  middle 
of  the  rail  base. 

The  large  lateral  bending  effects  on  curves,  and  their 
essential  difference  for  the  inner  and  outer  rail,  are 


sented  by  direct  plotting  in  Fig.  5,  which  represents 
stresses  under  a  Mikado  locomotive  on  6-deg.  curve.  The 
principal  change  evidently  is  concentrated  at  certain  of 
the  wheels. 

Specific  figures  for  lateral  bending  stress  (averages 
for  many  observations)  are  given  m  the  lower  diagram 
in  Fig.  6,  which  represents  the  stresses  produced  by  a 
locomotive  of  Mountain  type  on  6-deg.  curve.  Other 
lateral  effects  on  the  same  curve  ^\^th  the  same  locomo- 
tive are  shown  in  the  upper  and  middle  diagrams  of 
the  same  figure,  showing  for  a  standing  locomotive  the 
position  of  the  wheel  flanges  with  respect  to  the  rail 
and  the  distortion  of  the  track,  or  the  amount  by  which 
the  rails  have  been  forced  away  from  their  unloaded 
position.  The  amounts  of  displacement  are  given  in 
inches,  and  they  have  been  drawTi  to  a  highly  exag- 
gerated scale,  but  it  may  be  seen  that  the  track  is  very 
seriously  distorted.  No  such  measurements  were  made 
under  a  running  locomotive,  but  from  the  change  of 
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lateral  bending  stresses  with  speed  it  may  be  presumed 
that  the  distortions  would  be  different  at  speed. 

Some  of  the  points  brought  out  in  the  report  with 
respect  to  the  lateral  bending  stresses  are:  In  loco- 
motives with  two-wheel  front  trucks,  the  lateral  bending 
of  the  outer  rail  at  the  outer  front  driver  is  positive 
at  all  speeds,  but  in  the  case  of  four-wheel  leading 
trucks  this  pressure  is  usually  negative  (directed 
toward  the  center  of  the  curve)  at  low  speed  and  tends 
to  become  positive  at  higher  speeds.  The  outer  rear 
driver  produces  outward  thrust  at  all  speeds,  except  in 
one  locomotive.  The  other  drivers  generally  give  nega- 
tive bending  (tending  to  straighten  the  rail)  at  low 
speeds,  with  a  tendency  toward  positive  bending  at 
increased  speeds.  The  trailer  has  an  outward  thrust 
against  the  outer  rail  in  all  cases  at  the  higher  speeds, 
but  its  action  against  the  inner  rail  varies. 

These  lateral  bending  stresses  "are  of  considerable 
magnitude,  in  many  cases  extremely  high."  Under  the 
fourth  driver  of  a  Santa  Fe  locomotive  on  the  inner  rail 
of  a  10-deg.  curve  lateral  bending  of  23,500  lb.  per 
square  inch  was  found  at  loW  speed,  in  another  similar 
te.st  25,800,  and  in  a  third  20,300.  An  outer  front  driver 
of  another  locomotive  at  high  speed  produced  lateral 
bending  on  the  outer  rail  of  22,600  lb.  per  square  inch. 
The  third  driver  of  another  locomotive  produced  lateral 
bending  of  the  inner  rail  of  19,800  lb.  per  square  inch 
on  10-deg.  curve  at  5  miles  per  hour.  Other  values  scale 
downward  from  these  figures. 

"When  the  stress  due  to  lateral  bending  is  combined 
with  that  due  to  vertical  bending,  it  will  be  seen  that 
the  resulting  stress  may  be  vei-y  great.  This  is  the 
more  marked  because  the  high  lateral  bending  stresses 
generally  occur  under  wheels  giving  very  high  vertical 
bending  stresses,  much  greater  than  those  developed 
on  straight  track.  Thus,  for  example,  at  the  outside 
edge  of  the  base  of  the  inner  rail  of  the  10-deg.  cui've 
under  the  fourth  driver  of  the  Santa  Fe  type  locomotive 
at  5  m.p.h.,  the  .stress  is  the  sum  of  23,500  and  29,200, 
resulting  in  a  stress  of  52,700  lb.  per  square  inch.  This 
value  is  the  average  of  a  large  number  of  runs;  not 
infrequently  stresses  several  thousand  pounds  greater 
than  this  were  found,  indeed  one  of  75.000  lb.  per  square 
inch  was  recorded.  It  may  be  added  that  the  value  of 
the  lateral  bending  stresses  under  many  of  the  wheels 
ranged  from  10  to  100  per  cent  of  the  vertical  bending 
stress  under  the  same  wheel." 

The  lateral  bending  momenta  for  the  two  rails, 
and  also  for  the  two  rails  combined,  that  is,  for  the 
track  as  a  whole,  were  also  studied,  producing  such 
diagrams  as  reproduced  in  Fig.  7.  The  lower  diagram, 
.thowing  the  combined  bending  moment  (on  the  track 
a.s  a  whole)  is  particularly  important.  It  show.s  "the 
intense  and  .severe  lateral  bending  action  which  comes 
on  the  track  as  a  whole  as  the  locomotive  pa^^ses  around 
the  curve,  tending  to  pu.sh  the  ties  and  ballast  first  to 
one  side  and  then  to  another  and  to  throw  the  curve 
out  of  line." 

The  ratio  of  the  lateral  bending  moment  to  the  ver- 
tical bending  moment  at  the  .same  point  of  the  rail 
reached  an  average  value  of  0.16,  as  compared  with 
an  average  value  of  0.04  on  straight  track. 

Vertical  Effrcfs  on  Cf/rcr.s— The  division  of  load  be- 
tween the  two  rails  was  found  to  be  very  closely  that' 
computed  from  the  lateral  inclination  of  the  track  and 
the  centrifugal  force,  when  the  average  of  all  the  wheels 
on  one  aide  was  compared  with  that  on  the  other.    How- 


ever, the  distribution  of  load  between  the  several  wheels 
on  one  side  is  quite  different  from  that  found  on 
straight  track  or  to  be  expected  from  the  functioning 
of  the  equalizer  system.  "At  5  m.p.h.  the  vertical  bend- 
ing stresses  in  the  inner  rail  of  the  6-deg.  curve  under 
the  third  and  fourth  drivers  of  a  heavy  Santa  Fe  loco- 
motive are  far  higher  than  are  to  be  expected  from 
considerations   of  transverse   inclination   of  ti-ack  and 
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centrifugal  force.  The  loads  transmitted  from  these 
inner  drivers,  estimated  from  the  observed  vertical 
lieiiding  stres.ses,  are  47,000  and  46.000  lb.,  .50  per  cent 
greater  than  the  nominal  load.  On  the  10-deg.  curve  at 
Ribera,  at  5  m.p.h..  the  load  transmitted  to  the  inner 
rail  by  the  fourth  driver  is  estimated  to  be  64,000  lb., 
more  than  twice  the  normal  load.  In  the  Mountain 
type  locomotive,  the  vertical  bending  stresses  in  the 
inner  rail  of  the  6-deg.  curve  under  the  second  and  third 
drivers  at  a  .speed  of  5  m.p.h.  are  2'i  and  21  times  tho.se 
in  the  outer  rail.  This  means  loads  of  44.000  and  42,000 
lb.,  40  per  cent  more  than  the  normal  load  on  straight 
track-  far  more  than  will  be  produced  by  tran.sver.se 
inclination  of  track  alone.  On  the  10-deg.  cur^'e,  the 
con-e.sponding  vertical  bending  stress  in  the  inner  rail 
under  the  second  driver  is  neai'ly  three  times  as  great 
as  that  in  the  outer  rail,  and  under  the  third  driver 
five  times  as  great.  This  means  loads  of  45,000  and 
53,000  lb.,  50  per  cent  more  than  on  straight  track  for 
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the  second  driver  and  75  per  cent  for  the  third  driver, 
the  latter  driver  thus  giving  a  very  high  bearing  pres- 
sure on  the  rail." 

Again,  "These  excessive  loads  produce  high  stresses 
in  the  rail,  but  more  important  still  they  give  very  high 
beai'ing  pressures  on  the  rail.  It  is  a  well  known  fact,  of 
course,  that  the  inner  rail  of  curves  suffers  greatly  from 
the  high  pressure  on  it.  The  bearing  pressures  on  the 
rail  on  straight  track  constitute  a  serious  problem,  and 
the  conditions  on  the  curves  seem  to  be  far  worse  that 
they  have  been  thought  to  be.  As  the  bearing  pressures 
found  are  considerably  higher  under  some  of  the  wheels 
than  those  which  ordinarj'  analysis  of  the  effect  of 
transverse  inclination  of  track  and  centrifugal  force 
would  predict,  it  would  seem  well  to  have  a  study  made 
of  the  action  of  the  equalizing  levers  and  the  springs 
on  curved  track  to  try  to  find  the  cause  of  the  concen- 
tration of  load,  and  to  attempt  to  modify  the  design 
so  as  to  obviate  such  gross  inequalities." 

The  effect  of  counterbalance  on  the  rail  stresses 
proved  to  be  much  more  variable  on  curved  than  on 
straight  track.  "In  estimating  the  stress  that  will  in- 
clude the  effect  of  counterbalance,  the  best  that  can  be 
done  is  to  take  the  average  stress  throughout  the  revo- 
lution of  the  driver  and  then  allow  for  a  very  much 
greater  variation  in  the  stress  above  and  below  this 
line  than  would  be  done  for  straight  track." 

Effect  of  Locomotive  Type — When  straight  track 
alone  is  considered,  "variations  in  the  design  of  locomo- 


6  Curve 

FIG.   6 — LOCOMOTIVE  POSITION,   TRACK  DISTORTION  AND 
L.A.TKRAL  RAIL  STRESS  ON  CURVE 
Mountain  type  locomotive  on  6°  curve  with  4.7  in.  super- 
elevation. 

Upper  diagram  .sliows  position  of  wheels  (not  to  scale), 
with  figurpK  giving  distances  of  tlanges  from  rails,  in 
inches,  under  the  .standing  locomotive. 

Middle  diagram  shows  in  exaggerated  plotting  the  distor- 
tion of  the  track  under  the  standing  locomotive,  the 
figures  giving  the  displacement  of  the  rail  from  unloaded 
position,  in   inches. 

Lower  diagram  gives  the  lateral  bending  stresses  in  the 
rail  base  at  speeds  of  .1  to  50  m.p.h. ;  po.sitive  values  repre- 
sent a  tendency  to  increase  tlie  curvature. 

tive,  such  as  the  length  of  wheel  base,  the  number  of 
drivers,  the  use  of  two-wheel  or  four-wheel  trucks,  may 
be  made  without  bringing  unduly  high  stresses  into 
the  rail."  On  cui-ves,  there  are  marked  differences  be- 
tween the  actions  of  two-wheel  and  four-wheel  leading 
trucks,  and  the  unexpected  effect  of  greatly  increased 
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FIG.    7— LATERAL    RAIL    BENDING   AND    TRACK    BENDING 
Upper  diagrams  show  lateral  bending-  moments  in  outer 
and   inner  rail   of    6°    curve   under  locomotive   of   Heavy 
Santa   Pe  type. 

Lower    diagram    shows    combined    lateral    bending    mo- 
ments (algebraic  sum  of  the  above)   on  the  same  curve. 

load  on  the  inner  rail  under  one  or  more  of  the  diivers, 
as  well  as  the  strong  lateral  spreading  action  on  the 
inner  rail,  bear  directly  on  locomotive  design. 

The  four-wheel  leading  truck  of  the  Pacific  and  Moun- 
tain types  was  found  to  have  distinct  advantages  over 
the  two-wheel  truck  of  the  Santa  Fe  and  Mikado  t^jes, 
the  former  giving  moderate  vertical  bending  as  well  as 
moderate  lateral  bending,  and  relieving  the  first  outer 
driving  wheel  of  guiding  action,  while  with  the  two- 
wheel  truck  the  lateral  bending  stress  under  the  first 
outer  driver  was  often  great  or  even  excessive.  As  to 
four-wheel  vs.  two-wheel  trailing  truck,  the  one  loco- 
motive with  four-wheel  trailer  had  a  changed  distribu- 
tion of  load  on  the  other  wheels,  so  that  the  value  of 
the  arrangement  could  not  be  judged  fairly. 

Wet  rail  modifies  the  stress  distribution  somewhat. 

Bending  of  Rail  Sectiotis — By  means  of  a  special  in- 
strument, which  could  be  fastened  to  the  rail  base  and 
measured  the  lateral  deflection  of  the  head  of  the  rail 
with  respect  to  the  base,  the  transverse  bending  of  the 
rail  section  was  determined  in  several  tests.  The  de- 
flection ranged  up  to  0.016  in.,  being  greater  on  10-deg. 
than  on  6-deg.  cui-ve. 

The  Special  Committee  to  Report  on  Stresses  in  Rail- 
road Track  is  headed  by  Prof.  Arthur  N.  Talbot,  of  the 
Unrver.sity  of  Illinoi.s,  Urbana.  It  is  a  joint  committee 
of  the  American  Society  of  Civil  Engineers,  the  Ameri- 
can Railway  Engineering  Association,  and  the  American 
Railway  Association,  and  has  been  at  work  since  1914. 
The  third  report,  .summarized  in  the  preceding,  was  pre- 
sented before  the  American  Society  of  Civil  Engineers 
.  at  its  annual  meeting  in  January,  and  is  to  be  presented 
to  the  American  Railway  Engineering  Association  at 
its  meeting  on  March  14. 


March  8,  1923 


ENGINEERING     NEWS-RECORD 


451 


How  the  Johnstown  Water  Company 
Met  the  Recent  Drought 

Industrial  Supply  of  Steel  Company  Drawn  On  and 

Chlorinated  Under  Unusual  Conditions — 

Public  Advised  to  Boil  Water 

AS  A  result  of  the  severe  drought  in  Pennsylvania 
X\  in  the  latter  part  of  1922  the  City  of  Johnstown 
was  compelled  to  resort  to  an  emergency  water  supply. 
Besides  requiring  chlorination  and  other  precautionary 
methods  this  gave  rise  to  a  hydraulic  problem,  all  as 
described  below  through  the  co-operation  of  Charles 
W.  Kunkle,  superintendent  of  the  Johnstown  Water 
Company. 

Johnstown  is  an  industrial  city  of  some  75,000  popu- 
lation. Its  water  supply  is  furnished  by  the  Johnstown 
Water  Co.,  from  impounding  reservoirs  having  a  com- 
bined capacity  of  1.14  billion  gallons.  The  extensive 
works  of  the  Cambria  Steel  Co.,  in  and  near  Johnstown, 
have  an  independent  water  supply  for  industrial  pur- 
poses only,  which  was  pressed  into  service  for  the 
domestic  supply  of  Johnstown  during  the  flood.  Like 
the  city  supply,  that  of  the  steel  company  is  drawn 
from  impounding  reservoirs,  one  on  Hinckston  Run 
and  one  on  a  tributary  of  Stony  Creek.  The  latter  is 
known  as  Quemahoning  reservoir,  has  a  capacity  of 
about  11  billion  gallons  and  is  the  lai-gest  artificial  body 
of  water  in  the  State  of  Pennsylvania. 

Auxiliary  Supplies  Attained — In  September,  1922,  be- 
cause of  the  rapid  depletion  of  the  supplies  normally 
used  the  Johnstown  Water  Co.  found  it  necessary  to 
obtain  an  auxiliary  supply  and  this  was  secured  from 
the  Hinckston  Run  system  of  the  Manufacturers'  Water 
Co.,  which  company  is  controlled  by  the  Cambria  Steel 
Co.  Application  for  the  use  of  this  supply  was  made 
to  the  Pennsylvania  Department  of  Health  on  Sept. 
25,  and  approval  of  the  project  being  granted,  the 
supply  from  Hinckston  Run  reservoir  was  turned  into 
a  portion  of  the  system  in  the  western  part  of  the 
city  on  Sept.  28.    The  water  was  chlorinated. 

At  the  same  time  an  appeal  was  made  to  consumers 
to  conserve  the  use  of  water  in  every  way,  this  merely 
emphasizing  a  notice  to  that  effect  made  previously. 

Some  relief  was  experienced  by  the  use  of  the 
Hinckston  Run  supply  but  the  drought  continuing  it 
was  discovered  that  an  additional  auxiliary  supply 
would  he  necessary  and  accordingly  on  Nov.  27  the 
John.stown  Water  Co.  requested  permission  to  avail 
itself  of  the  supply  from  the  Quemahoning  reservoir, 
already  mentioned  as  an  industrial  supply — which 
under  normal  conditions  is  not  chlorinated.  There  are 
several  interesting  features  in  connection  with  the  use 
of  the  Quemahoning  supply. 

The  supply  main  from  this  reservoir  is  66  in.  in 
diameter  and  at  the  point  where  the  connection  was 
made  the  pressure  is  about  110  lb.  It  was  proposed  to 
connect  from  the  Quemahoning  line  to  a  10-in.  main  of 
the  Johnstown  Water  Co.,  ordinarily  used  as  a  dis- 
tributing main  on  a  pumping  system.  Con.sequently 
the  problem  presented  wa.s  to  effect  the  introduction  of 
the  Quemahoning  water  into  the  distributing  system 
and  to  so  control  the  pressure  in  the  distributing  sys- 
tem as  to  satisfactorily  serve  the  water  to  consumers 
and  at  the  same  time  enable  the  water  company  to 
introduce  chlorine  ga-s  into  the  supply. 


Hydrmdic  and  Chlorination  Control — About  200  ft.  of 
12-in.  connecting  pipe  line  was  laid  irom  a  6-in.  air 
valve  on  the  Quemahoning  pipe  line.  The  necessary 
valves  were  installed  for  the  control  of  the  water  and 
the  10-in.  distributing  main,  which  became  a  supply 
main,  was  tapped  at  such  an  elevation  as  to  bring  some 
20  to  25  lb.  back  pressure  on  the  chlorine  machine, 
which  was  installed  in  a  small  temporary  building  at 
a  street  intersection.  In  the  same  building  a  pitometer 
was  connected  with  the  10-in.  main  in  order  to  measure 
the  amount  of  water  supplied  from  the  Quemahoning 
line  into  the  distributing  system  and  also  to  enable  the 
operator  of  the  chlorine  machine  to  so  manipulate  his 
valves  as  to  keep  the  pressures  in  the  right  relation  in 
order  that  the  chlorine  gas  machine  would  properly 
function. 

The  flow  of  water  after  chlorination  was  directed  in 
a  round-about  way  in  order  that  the  longest  practicable 
period  of  contact  between  the  germicide  and  the  water 
might  be  obtained  before  it  reached  the  consumers. 

Coincident  with  the  introduction  of  the  Quemahoning 
supply  the  Johnstown  Water  Co.  spread  broadca.st 
throughout  the  entire  city  notices  advising  the  public 
of  the  necessity  of  boiling  all  water  used  for  domestic 
purposes,  calling  attention  to  the  fact  that  the  supplies 
were  depleted  and  the  water  levels  in  the  resei-voirs  had 
been  drawn  down  to  a  point  near  the  bottom  and  that 
consequently  the  beneficial  effect  of  sedimentation  in 
the  reservoirs  was  practically  nullified. 

The  arrangement  for  handling  the  Quemahoning  sup- 
ply proved  to  be  entirely  satisfactory  and  capable  of 
quite  delicate  control.  This  supply  was  cut  off  from 
the  system  on  Dec.  18,  1922.  In  addition,  to  making 
the  daily  analyses  of  the  water  furnished  its  patrons 
in  the  city  tests  for  residual  chlorine  with  ortho- 
tolidin  were  made  at  frequent  intervals  to  determine 
the  efficiency  with  which  the  chlorine  apparatus  was 
working. 

The  notice  advising  the  public  to  boil  water  was 
issued  by  the  water  company  on  its  own  volition  but 
with  the  knowledge  of  the  local  health  officials  and  of 
the  State  Department  of  Health.  After  the  emergency 
supplies  were  discontinued  the  water  company  flushed 
the  system  and  when  the  results  of  the  bacteriological 
analyses  of  the  supply  indicated  the  water  to  be  free 
from  sewage  organisms  the  State  Department  of  Health 
advised  the  water  company  and  the  local  officials  that 
the  "boil  water"  notices  could  be  withdrawn. 

During  the  entire  period  the  closest  co-operation  was 
had  between  the  water  company  and  the  local  health 
officials  as  well  as  with  the  State  Department  of  Health. 
It  is  significant  also  that  the  public  assisted  in  the 
efforts  of  the  water  company  to  handle  a  serious  situa- 
tion. This  demonstrates  the  advisability  of  frankness 
on  the  part  of  a  public  utility  with  the  public  in  meet- 
ing emergencies  of  this  sort. 


Cape-To-Congo  Railway  Service 

Through  trains  between  Cape  Town,  South  Africa, 
and  Bukama,  at  the  head  of  navigation  on  the  Congo, 
are  being  run  twice  a  week.  The  distance  of  2,700 
miles  is  covered  in  about  seven  days,  of  which  two  days 
are  spent  at  Bulawayo  and  EliziU)ethville  (capital  of 
Katanga)  for  the  convenience  of  tourists.  The  route 
includes  the  South  African  Government  Railways  to 
Bulawayo,  the  Rhodesian  Railways  to  Sakania.  and  the 
Katanga  Railway  (through  Belgian  Congo)  to  Bukama. 
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New  Floor  Design  Reduces  Load  in 
Tall  Steel  Building 

Increased  Weight  Due  to  Additional  Stories  Is 

Compensated  by  Adopting  Floor  Design 

of  Lighter  Weight 

A  CHANGE  to  a  lighter  type  of  flooi-  construction  for 
jtVa  large  partly-finished  steel-frame  building  at  Kan- 
sas City,  Mo.,  has  been  made  necessary  by  the  decision 
to  build  additional  stories  and  thus  add  to  the  weight 
to  be  carried  bj'  the  structural  work  already  erected. 
The  steel  frame  for  the  19-story  Kansas  City  Athletic 
Club  building  was  erected  about  three  years  ago,  but 
work   was   then  stopped   on  account   of   financial    diifi- 


FIG.  1— KANSAS  CITY  ATHLETIC  CLUB  BUILDING 
Two  stories  added  to  IS-storj'  structure.     Light  floor  con- 
struction   used    in    upper   floors.      Steel   trusse.«   carrv   upper 
stories  ovei"  open  spaces. 

culties.  When  the  project  was  revived  and  financed 
recently,  it  was  decided  to  complete  the  building  sub- 
stantially according  to  the  original  plans,  but  to  increase 
the  height  to  twenty-one  stories  and  a  roof  garden. 

To  explain  the  redesign  of  the  floors  some  description 
of  the  steel  design  is  necessary.  Steel  trusses  having 
their  upper  and  lower  chords  in  the  eleventh  and 
twelfth  floors  carry  the  east  56  ft.  of  the  building 
(three  panels)  above  the  eleventh  floor  across  the  gym- 
nasium. Similar  but  deeper  trusses,  having  their  chords 
in  the  tenth  and  twelfth  floors,  carry  the  west  56  ft.  of 
the  building  over  the  swimming  ^pool.  These  latter 
trusses  are  located  in  the  partitions  between  the  hand- 
ball courts.  In  the  original  design  all  the  floors  were 
to  be  of  ribbed  concrete  slabs,  and  this  construction  is 
used  up  to  and  including  the  level  of  the  bottom  choi-ds  of 
the  trusses  in  both  ends  of  the  building. 


In  checking  the  design  to  provide  for  two  additional 
stories  it  was  found  that  the  columns  would  sustain 
the  load  due  to  floors  of  the  original  ribbed  slab  de- 
sign in  the  new  stories,  but  that  the  trusses  would  re- 
quire reinforcement.     In  order  to  avoid  such  reinforce 
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FIG.  2 — LIGHT-WEIGHT  FLOOR  CONSTRUCTION 

ment,  it  was  decided  to  use  a  lighter  floor  construction, 
consisting  of  a  2i-in.  reinforced  slab  carried  on  pressed- 
steel  joists  fitted  between  the  original  floor  beams.  Be- 
ginning this  new  floor  design  in  the  tw'elfth  floor,  the 
resultant  reduction  in  dead  load  of  the  eight  floors  proved 
to  be  suificient  to  compensate  for  the  additional  load  of 
the  twentieth  and  twenty-first  floors.  In  this  way  the 
total  load  on  the  trusses  was  increased  so  slightly  that 
no  alterations  in  the  steelwork  were  required.  The 
original  ribbed  slab  design  is  being  adhered  to  for  the 
main  roof,  the  roof  garden  and  the  pent-house  con- 
struction, as  well  as  for  the  first  eleven  floors. 

Typical  panels  are  19J  x  201  ft.  and  19*  x  18  ft., 
with  the  new  joists  in  the  19A-ft.  spans  and  spaced  20 
to  24  in.  c.  to  c.  according  to  the  width  of  the  panel. 
These  are  standard  10  in.  pressed-steel  joists,  made  of 
pairs  of  light  pressed-steel  channels  set  back  to  back 
and  spot-welded  together  so  as  to  form  an  I-section 
I  see  Engiyieering  Neivs-Record,  Aug.  17,  1922,  p.  269). 
Over  the  floor-beams  and  the  joists  is  a  2J-in.  concrete 
slab  with  a  IJ-in.  surface  finish. 

Special  construction  was  required  for  the  support  of 
the  new  joists,  since  the  original  construction  had  no 
provision  for  such  members.  To  attach  brackets  or 
shelf  angles  in  the  field,  necessitating  the  drilling  of 
rivet  holes  in  all  floor  beams,  would  have  been  imprac- 
ticable and  would  have  resulted  in  additional  weight. 
The  plan  adopted  was  to  build  the  lower  part  of  the 
concrete  casing  or  fireproofing  of  the  floor  beams  so  as  to 
form  a  shelf  for  the  10-in.  joists,  the  ends  of  the  joints 
being  embedded  in  this  casing,  which  is  reinforced  with 
wire-mesh  fabric.  This  floor  construction  is  shown  in 
Fig.  2.  Wood  forms  for  the  combined  shelf  and  beam 
casing  were  suspended  from  the  floor  beams,  as  shown 
in  Fig.  3.  While  this  concrete  was  being  placed  the 
joists  were  supported  by  falsework,  which  was  kept  in 
place  for  at  least  one  day  after  the  concrete  was  poured. 

The  relative  fire  resistance  of  the  new  type  of  floor, 
as  compared  with  the  heavier  reinforced-concrete  con- 
struction, in  the  event  of  &  great  conflagration,  was 
taken  into  consideration  in  view  of  the  fire  in  the 
Burlington  Building  at  Chicago  in  March,  1922.  But 
the  owners  of  the  Athletic  Club  Building  considered  the 
additional  two  stories  to  be  of  sufficient  importance  to 
justify  the  change  in  construction.  For  fireproofing  the 
truss  members  a  solid  reinforced-concrete  casing  is  to 
be  applied. 

Live-loads  in  general  are  50  lb.  per  square  foot,  but 
there  are  a  few  exceptions  in  special  locations ;  a  load  of 
40  lb.  was  assumed  for,  the  roof,  75  lb.  for  the  roof 
gai'den,  90  lb.  for  the  main  dining  room,  kitchen  and 
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gymnasium,  and  3C0  lb.  for  the  sidewalks.     In  addition 
to  these  live  loads  on  floors  an  allowance  of  20  lb.  per 
square  foot  was  made  to  provide  for  partitions. 
For  the  original  design  as  well  as  the  present  altered 
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FIG.   3— CONCRETE  SHELVES  SUPPORT  NEW  JOISTS 

design  of  the  building  the  architects  were  Hoit,  Prince  & 
Barnes,  of  Kansas  City.  The  Swenson  Construction  Co., 
also  of  Kansas  City,  is  the  general  contractor.  The 
original  .structural  framing  and  its  pi-esent  additions 
were  designed  and  erected  by  the  Kansas  City  Structural 
Steel  Co.,  but  the  pressed-steel  joists  were  furnished  by 
the  Central  Steel  Co.,  Massillon,  Ohio.  The  combined 
club  and  office  building  is  now  owned  by  the  Continental 
Building  Co. 

Railway  Terminal  Station  Plans 
for  Chicago 

A  SOMEWHAT  confused  situation  in  the  Chicago 
railway  terminal  problem  has  been  brought  about 
by  the  preparation  of  varied  and  conflicting  projects  for 
new  passenger  stations,  so  that  there  is  now  a  combina- 
tion of  existing,  authorised  and  proposed  stations  of 
modem  type  and  large  capacity.  The  situation  will  be 
explained  by  reference  to  the  accompanying  plan.  There 
are  now  six  terminal  stations  and  independent  projects 
are  on  foot  for  the  reconstruction  of  three  of  these  sta- 
tions. Confusion  arises  from  the  fact  that  some  of  these 
projects  propose  the  elimination  of  other  stations  by 
providing  accommodation  for  the  tenant  roads  of  the 
latter.  Whether  any  combination  of  the  various  groups 
can  or  will  be  effected  remains  to  be  seen. 

Of  the  present  six  stations,  the  Northwestern  Station 
of  the  Chicago  &  Northwestern  Ry.,  opened  in  1911,  was 
the  first  of  the  modem  stations.  It  is  the  only  one  of  the 
terminals  used  by  a  single  railway  and  is  notable  as  being 
new  both  as  to  location  and  construction.  All  other 
projects  provide  for  reconstruction  on  existing  sites, 
suitably  enlarged,  to  accommodate  present  or  prospective 
groups  of  railways.  The  ancient  Union  Station  is  now 
fifing  replaced  by  a  large  modem  structure  with  greatly 
increased  trackage  and  other  facilities  for  a  group  of 
railways.  Plans  have  been  authorised  for  the  recon- 
•  ruction  of  the  Illinois  Central  Station  on  a  large  scale, 
•  ind  it  h.ns  been  suggested  that  this  new  station  might  be 
'itilized  by  some  of  the  railways  now  entering  other 
.stations. 

This  leaves  the  Dearborn  Station,  La  Salle  Station  and 
Grand  Central  Station  to  be  considered.  All  of  these 
wrve  groups  of  railways.    The  second  is  comparatively 


modern  and  has  an  oflice  building  over  the  headhouse. 
but  the  others  are  old  and  the  last  named  is  the  smallest 
of  the  Chicago  terminal  stations. 

Now  comes  the  question  of  reducing  the  number  ol 
stations.  It  has  been  suggested  that  many  or  all  of  the 
roads  now  using  these  three  stations  might  be  accommo- 
dated in  the  enlarged  Union  Station  and  Illinois  Central 
Station,  thus  releasing  valuable  property  sites  and  con- 
centrating the  terminal  facilities.  But  plans  have  al- 
ready been  prepared  for  a  new  and  enlarged  Dearborn 
Station,  and  this  project  includes  the  suggestion  that 
the  roads  now  using  the  La  Salle  Station  might  be  accom- 
modated with  mutual  advantage.  This  project  is  offset, 
however,  by  independent  projects  reported  for  the  recon- 
struction of  the  La  Salle  Station  and  the  Grand  Central 
Station. 

Possibilities  of  earlier  projects  for  a  single  great  pas- 
senger station  to  accommodate  all  the  numerous  railways 


ULJI  U UUUUU  Ulj  L||4i& 


DD 


I KTORTH  WESTERN 
1  m   t'ilSTATlON 


IoldTinion 
jSTATIOI^I  [_ 


onn  n  n  n  r^  ^^''^'°'' 
DonnQa 


onaani 


onQOa 


Dmantiaii 


uuyii 


LA  SALLE    Y\ 

.STATION    , II ^1 

[111 


-^foyk>i*^ 


— 1  I — I  [-Roo5eveH-Boodg"^<t£^^ 

Presenf  Siv  hons  ^H 

S'hrf'hns  under  Const.        gsxa 

G  *^ prescnf  S^^^ftcns  L.. . ,  i 


DEARBORN 
STATION  I 

□D 

□D 


\ 


SITE  OF 

NEW 
ILLINOIS 
CENTRAL 

STATION 


PRESENT    AND    PR0P0SE:D    CHICAGO    TERMINALS 
.Vorthwp.stern    Station    Is    modern.      Union    Station    if"    beinR 
rebuilt.    Illinois  Central  Station  reeonstruction  Iw  authorized. 
Independent    projects    propose    reconstruction    of    Dearborn. 
I«i   Salle  and  Grand   Central  stations. 

have  long  ago  disappeared,  owing  to  the  e.stablishment 
of  some  modern  individual  stations  and  to  the  impossi- 
bility of  uniting  all  the  various  interests  upon  the  accept- 
ance of  one  site  and  one  plan.  Probably  this  is  well  for 
Chicago  and  the  traveling  public,  since  the  practicability 
of  efl^cient  operation  of  a  station  serving  about  twenty- 
four  railroads  has  been  questioned.  All  these  roads  have 
approximately  the  same  concentration  of  heavy  inbound 
main-line  traffic  in  the  early  morning  and  heavy  outbound 
trafl^c  in  the  evening,  so  that  the  station  facilities  would 
have  to  provide  for  these  two  peaks  of  .service.  In  addi- 
tion, some  of  these  roads  have  very  heavy  suburban 
service.  However  that  may  be,  or  might  have  been, 
projects  of  this  class  are  no  longer  a  practical  factor  in 
the  problem,  liut  the  developments  in  the  present  ter- 
minal situation  may  be  watched  with  interest  on  account 
of  the  civic  and  economic  aspects  as  well  as  the  railway 
and  engineering  aspects. 
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From  Job  and  Office 

Hints  That  Cut  Cost  and  Time        For  the  Contractor  and  the  Engineer 


Submarine  Cutting  Torch  Used 
in  Bridgework 

By  C.  p.  Howes 

Bridge   Engineer,  Texas  &  Pacific  Ry..  Dallas,  Texas 

AFTER  VARIOUS  means  had  been  discussed  for  the 
,.  removal  of  obstructive  sheet  piles  in  the  channel  of 
the  Atchafalaya  River,  Melville,  La.,  use  of  a  submarine 
cutting  torch  was  decided  upon.  The  same  system  of 
cutting  was  applied  as  was  used  last  year  in  the  repair 
of  a  36-in.  pipe  line  which  carries  the  New  York  City 
water  supply  from  Brooklyn  to  Staten  Island.  ( S'Ce 
Engineering  Neivs-Record,  March  2,  1922,  p.  346). 
Thirty  steel  sheet  piles  at  depths  under  water  ranging 
from  15  to  25  ft.  were  cut  off  with  the  electric  torch. 
Necessity  for  removing  the  piles  was  due  to  their  having 
been  bent  when,  during  the  unprecedented  flood  of  last 
spring,  a  huge  timber  fender  pier  containing  about 
120,000  ft.b.m.  of  timber  was  torn  loose  from  a  bridge 
foi'ty  miles  upstream  and  in  passing  the  Atchafalaya 
Bridge  struck  the  end  of  a  sheet-pile  cofferdam,  which 
had  been  installed  as  pier  reinforcement,  shattering  the 
concrete  filling  and  tearing  a  portion  of  the  cofferdam 
loose.  Though  the  integrity  of  the  pier  as  a  support 
for  the  bridge  was  not  affected,  the  immediate  removal 
of  the  bent  .sheet  piles  was  important  as  they  enci'oached 

■  Sass  or  mil  e/-4S.80-^ 

ZX'Fixtdscon  \      /  300'Drav)  span 


^ 


■PIG.    1— PIER    ELEVATIONS    SHOWING   BENT    COFFERDAM 
Removal  of  the  bent   cofferdam  was  necessary  as  obstruc- 
tion   to    river    transport    was    offered    at    low-water    level. 
Position   or  the  sheet   piles  before  and   after  the  pier  was 
damaged   is  easily  indicated. 


FIG.    2 — DIVER    DESCEXDIXG    FOR    CUTTING    WORK 

on  the  west  navigable  channel  opening  of  the  bridge  and 
obstructed  free  navigation  in  low  stages  of  the  river. 

Each  of  the  piers  under  the  fixed  spans  of  the  bridge, 
(which  was  built  in  the  early  eighties)  consists  of  two 
metal  cylinders  8  ft.  in  diameter,  filled  with  concrete,  and 
extending  about  80  ft.  below  the  river  bed.  The  sup- 
porting strength  of  these  piers  had  never  been  ques- 
tioned, but  with  the  increase  in  rolling  stock  weights, 
timber  piles  were  driven  around  the  cylinders  and  a 
cofferdam  constructed  of  12-in.  steel  sheet  piles,  45  ft. 
long,  inclosing  the  timber  piles  to  act  as  forms  for  con- 
crete. Such  reinforcement  was  deemed  advisable,  in 
order  to  reduce  the  flexibility  of  the  piers.  The  sheet 
piles  had  a  penetration  of  about  20  ft. 

When  it  was  found  necessai-y  to  remove  the  sheet 
piles  it  was  deemed  impractical  to  pull  them,  either 
singly  or  collectively,  because  of  their  distorted  condi- 
tion. Other  methods,  not  involving  what  appeared 
prohibitive  expense,  were  discarded  because  of  un- 
certainty as  to  effective  results.  The  use  of  the  under- 
water cutting  torch  was  then  suggested  and  decided 
upon  by  E.  F.  Mitchell,  chief  engineer  of  the  railway. 
Arrangements  were  therefore  made  with  the  Merritt 
&  Chapman  Derrick  &  Wrecking  Co.,  New  York,  who 
hold  patents  on  the  tool,  to  do  the  work. 

A  foreman,  diver  and  equipment,  including  a  50-kn'. 
turbine-driven  generator  set,  switchboard,  di\nng  gear 
find  all  special  appliances,  were  sent  bj'  boat  from  New 
York  to  New  Orleans,  where  the  generator  was  installed 
on  a  river  tow-boat,  and  connected  to  its  boilers.  The 
necessary  oxygen  supply  w^s  taken  on  board,  and  the 
men  and  supplies  transported  to  the  bridge  site,  about 
200  miles,  by  water.  Cutting  work  was  started  Nov.  17. 
1922,  and  completed  in  seventeen  woi-king  days.  Con- 
siderable time  was  consumed  in  washing  fragments  of 
the  concrete  from  the  bent  sheet  piles  to  make  cutting 
more  effective.  Because  of  the  character  of  bends,  it 
was  found  necessar.v  to  make  a  second  cut  on  five  of  the 
piles  at  the  north  end  of  the  dam  after  the  whole  bent 
section  had  been  severed  and  removed.  A  total  of  67  hr. 
was  consumed  in  actual  cutting  work  and  47  hr.  in 
jetting  operations.     It  is  estimated  that  in  all  about 
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450  sq.in.  of  steel  were  cut  under  water.  Cutting  off 
five  pilss  was  the  largest  day's  work. 

The  cost  of  the  work,  including  rental  on  the  equip- 
ment and  the  towboat,  transportation  charges,  subsis- 
tence for  men,  fuel,  etc.,  was  about  $5,500,  as  against  a 
minimum  estimated  cost  of  $35,000  by  any  other  method. 
In  addition,  considerable  time  was  saved. 

The  facility  and  celerity  with  which  the  work  was 
accomplished  were  in  large  measure  due  to  the  energy 
and  skill  of  the  diver,  John  Tooker. 

Upon  the  completion  of  the  cutting,  the  bent  cofferdam 
was  lifted  by  tackle  from  the  span  above,  fastened  to 
the  tow-boat  and  floated  away.  Plans  for  the  restora- 
tion of  the  pier  reinforcement  are  now  under  way. 


Handling  Precast  Bridge  Slabs  on  Track 
Elevation:  C,  M.  &  St.  P.  Ry. 

By  T.  H.  Strate 

Engineer  of  Track  Elevation,  C,  M.  &  St.  P.  Ry. 

IN  COMPLETING  the  track  elevation  between  Irving 
Park  Boulevard  and  Howard  St.,  on  the  Chicago 
and  Evanston  Division  of  the  Chicago,  Milwaukee  & 
St.  Paul  Ry.  in  1922,  a  total  of  236  bridge  slabs  was 
required.  Of  these,  115  were  built  in  place  and  121 
were  pre-cast  at  the  slab  yard,  loaded  onto  flat  cars, 
hauled  to  the  job  and  set  in  place  with  a  50-ton  derrick 
car.  The  latter  plan  was  adopted  principally  on  account 
of  traffic  conditions,  as  it  was  not  desirable  to  give  up 
certain  sections  of  track  for  the  length  of  time  neces- 
sary to  build  the  slab  in  place  and  allow  it  to  season 
sufficiently  for  carrying  load.  These  slabs  varied  in 
weight  from  21  tons  to  44  tons,  the  majority  being  in 
the  neighborhood  of  41  tons.  Most  of  them  were  about 
11x20  ft.  and  36  in.  thick.  The  accompanying  view 
shows  the  placing  of  a  deck  slab  on  a  trestle  approach. 

The  precast  slabs  were  made  at  a  yard  on  the  line 
extending  from  Galewood  to  Dunning  and  were  loaded 
onto  cars  with  a  100-ton  wrecking  crane,  one  flat 
car  being  required  for  each  slab.  Before  the  setting 
of  the  slabs  could  be  commenced,  the  trolley  wire  and 
poles  had  to  be  removed  on  account  of  interference  with 
the  boom  of  the  50-ton  derrick.  Crossovers  were  in- 
stalled so  that  slabs  could  be  delivered  to  the  derrick 
within  the  six-minute  interval  between  trains.  In  some 
cases  it  was  necessary  to  carry  the  slab  for  a  distance 
of  1,000  ft.  after  it  had  been  removed  from  the  flat 
car.  This  was  first  attempted  by  placing  the  slab  on 
small  rail  carriages,  but  the  weight  was  too  great.  A 
four-wheel  truck  was  then  removed  from  a  flat  car  and 
the  slab  placed  on  it  and  hauled  to  the  opening.  All  of 
the  weight,  however,  was  not  placed  on  the  truck  as 
the  derrick  still  kept  hold  of  the  slab  and  carried  prob- 
ably half  the  load.  On  the  openings  north  of  Lawrence 
Ave.,  where  it  was  not  necessary  to  restore  trafTic  each 
night,  the  maximum  daily  setting  v.-as  eight  slabs  in 
eight  hours,  while  the  average  was  six  slabs. 

On  the  trestle  between  Wilson  Ave.  and  Montrose 
Ave.,  which  is  single  track  (see  Evuivperivfi  News- 
Record,  Dec.  23,  1920,  page  1226),  it  was  necessary  to 
remove  the  trolley  wire  each  morning  and  to  replace  it 
In  the  afternoon.  It  was  also  necessary  to  remove  the 
trestle  and  close  up  the  track  again  on  account  of  the 
night  freight  service.  This  is  the  work  shown  in 
the  illustration.  The  interchange  of  slabc  was  made 
at  the  siding  just  north  of  Wilson    Ave.,  the  loaded 


DERRICK  CAR  PLACING  CONCRETE  SLAB 

flat  car  being  set  on  the  main  line,  the  sla'i  picked  off 
by  the  derrick  and  the  car  then  pushed  in  the  clear 
on  the  side-track.  In  this  case  the  haul  ^f  the  slabs 
after  the  derrick  had  taken  them  off  of  the  --ar  varied 
from  400  to  1,600  ft.  The  placing  of  six  slab.s  was  the 
maximum  day's  work,  but  the  average  for  the  job  was 
only  three  per  day. 

All  of  this  work  was  done  without  any  delays  to 
the  elevated  passenger  service,  which,  together  with 
the  Chicago,  North  Shore  &  Milwaukee  R.R.  service, 
amounted  to  approximately  200  trains  during  the  eight- 
hour  working  period.  Passenger  traffic  on  this  division 
is  operated  by  the  electric  elevated  -ailway  and  the 
North  Shore  line.  Fortunately  the  r'sh-hour  service 
interfered  for  only  about  one  hour  in  the  morning. 

This  track  elevation  improvement,  with  the  exception 
of  the  station  buildings,  is  being  carried  out  by  the 
railway  company's  forces  under  thi  direction  of  the 
writer  as  engineer  of  track  elevation. 


Temporary  Frog  Made  by  Fiti  ng  Burned 
Out  Section  Over  Main  Line  Rail 

By  Frank  B.  Lee 

Superintendpnt  of  Construction,  PhiUdelpliia,  Pa. 

IN  DISMANTLING  the  high-tension  tower  line  which 
fed  Hog  Island  during  the  war,  an  obstacle  was 
encountered  in  getting  from  the  Pennsylvania  R.R. 
main-line  tracks  to  the  old  shuttle  track,  which  is  along 
the  right-of-way  of  the  transmission  line.     The  frogs 
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pf  fro^ 

nt'RNED  OT'T  RAIL  .•^ICCTION  .MAKK.S  TE.MPnKARY  FROO 

and  switches  connecting  these  tracks  had  been  removed, 
and  the  Pennsylvania  R.R.  would  not  allow  them  to  be 
replaced  for  us  to  cross  over. 

A  temporary  cros.sovcr  was  made  in  the  following 
manner:  The  crossing  rail  at  the  frog  location  was 
made  by  burning  out  a  section  of  rail  at  the  right  angle 
and  placing  the  section  on  fop  of  the  main  line  rail  and 
blocking  this  rail  for  support  on  the  ties.  This  rail 
could  be  lakon  up  and  laid  down  in  about  ten  minutes. 

At  the  lead-off  .switch  points  were  used  with  a  IJ-in. 
plate  to  jump  the  main  line  outside  rail. 
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Laying  7-ft.  Concrete  Pipe  Culvert  on 
New  York  Central  Lines 

THE  methods  of  placing  84-in.  reinforced-concrete 
pipe  for  a  culvert  on  new  railway  construction  are 
shown  in  the  accompanying  illustration.  This  work  is 
on  the  new  low-grade  5.4-mile  cut-off  between  Hobson 
and  Meigs,  Ohio,  built  by  the  New  York  Central  R.R. 
(Ohio  Central  Lines)  for  northbound  tonnage  trains. 
The  line,  which  was  opened  for  service  on  Sept.  19, 
1922,  has  a  grace  of  0.2  per  cent  compensated  for 
curvature  and  eliminates  a  long  hill  on  the  old  line 
with  a  grade  averaging  1.2  per  cent. 

At  Station  140  it  was  decided  to  put  in  a  culvert  of 
84-in.  concrete  pipe  to  carry  a  small  stream  through  a 
30-ft.  fill.  This  culvert  consisted  of  nineteen  lengths 
of  pipe,  each  6  ft.  long.     The  pipe  was  unloaded  by  a 


HANDLING  7-FT.  COXCRETE  CULVERT  PIPE 
Above — Rolling  pipe  into  trench. 
Below — ^Hauling  pipe  along  greased  rails. 


locomotive  crane  at  a  sho. t  distance  from  the  site  and 
was  rolled  down  to  the  cha  mel  by  hand.  In  the  bottom 
of  the  creek  a  foundation  v-as  built  of  old  ties  and  upon 
this  was  laid  a  track  of  2".t-in.  gage  on  a  grade  of  1.5 
per  cent,  using  56-lb.  scrap  rail.  The  rails  were  thor- 
oughly greased.  By  means  of  an  incline  at  the  upper 
end  of  the  culvert  each  length  of  pipe  was  rolled  down 
onto  this  track,  being  controlled  by  a  cable  wrapped 
around  it,  as  shown,  ^^^^en  in  place  on  the  rails  a 
cable  was  passed  through  the  pipe  and  attached  to  a 
tie  laid  across  the  rear  end,  so  that  a  team  could  pull 
the  pipe  along  the  rails  to  bring  it  in  contact  with  the 
pipe  previously  laid. 

When  all  the  pipes  had  been  laid  and  jointed  the  rails 
were  loosened  and  pulled  out  sideways  by  the  team, 
leaving  the  pipes  resting  on  the  old  ties.  The  fill  was 
then  placed.  A  camber  of  8  in.  was  given  to  the  culvert 
in  construction  and  later  it  settled  .so  that  it  is  prac- 
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tically  on  the  true  grade.  The  soil  was  yellow  clay  and 
the  stream  was  nearly  dry  at  the  time  the  work  was 
done.  Lowering  and  placing  the  pipe  in  its  final  posi- 
tion required  about  ten  hours'  time  with  a  foreman, 
fourteen  men  and  one  team.  The  work  was  in  charge 
of  C.  McVay,  division  engineer,  and  E.  R.  Neff,  resident 
engineer. 

Concrete  Handled  in  Dump  Buckets 
on  Illinois  Central  R.R.  Job 

DISTRIBUTING  concrete  in  dump  buckets  conveyed 
on  an  industrial  railway  operated  by  a  gasoline 
locomotive  is  the  method  employed  by  the  contractor  in 
building  several  subways  on  the  track  elevation  work  of 
the  Illinois  Central  R.R.  at  Jlatteson,  111.,  just  south  of 
Chicago.  The  structures  include  two  railway  crossings 
and  three  highway  crossings,  all  consisting  of  concrete 
bents  and  abutments  with  slab  decks.  A  total  of  13,000 
cu.yd.  of  concrete  will  be  required. 

As  all  the  structures  are  included  in  a  distance  of 
5,000  ft.  a  stationary  concreting  plant  was  installed  on 
the  east  side  of  the  tracks,  a  spur  track  for  supply  cars 
being  laid  from  the  main  line  and  a  stretch  of  about 
2,500  ft,  of  24-in.  gage  industrial  track  laid  for  the  con- 
creting cars.  The  mixer  is  of  1-yd.  capacity,  with 
gravity  supply  from  overhead  wooden  bins  containing 
50  tons  of  stone  and  30  tons  of  sand.  A  steam  locomo- 
tive crane  with  1-yd.  grab  bucket  unloads  stone  and  sand 
from  cars,  and  a  stiff-leg  derrick  with  65-ft.  boom  and 
1-yd.  bucket  handles  these  materials  from  the  stock 
piles  to  the  bins.  Cement  in  bags  is  stored  in  an 
adjacent  shed  and  carried  by  buckets  on  the  industrial 
cars,  these  buckets  being  lifted  by  the  stiff-leg  derrick 
to  the  mixer  hopper.  Water  is  piped  to  an  overhead 
measuring  tank.  Charges  of  stone  and  sand  are 
measui'ed  by  means  of  a  batch  hopper. 

The  mixer  is  set  on  blocking  at  a  sufllicient  height  to 


INDUSTRL^L  RY.    CAUlMi.S   c'l 'X'   i:  i ,  ri;    lU'CI^LlS 

discharge  into  1-yd.  steel  buckets  which  are  carried  by 

four-wheeled  flat  cars  on  the  industrial  railway.  Two 
loaded  cars  are  hauled  by  a  6-ton  gasoline  locomotive,  a.s 
shown  in  the  accompanying  view.  The  haul  is  from  200 
to  2,500  ft.,  on  level  track.  For  work  near  the  plant,  the 
buckets  are  handled  and  concrete  dumped  into  the  forms 
by  the  locomotive  crane.  At  each  more  distant  structure 
a  stiff-leg  derrick  is  installed  to  handle  the  buckets, 
either  dumping  the  concrete  directly  into  the  forms  or 
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into  an  elevated  hopper  with  inclined  delivery  chute. 
This  hopper  is  set  on  a  temporary  tower  which  carries  a 
cable  to  support  the  chute.  The  concreting  force  aver- 
ages ten  men  at  the  concreting  plant,  fifteen  men  at  the 
structure  being  concreted,  and  one  on  the  locomotive. 
This  work  is  being  done  under  the  direction  of  F.  L. 
Thompson,  chief  engineer  of  the  Illinois  Central  R.R., 
and  T.  H.  Armistead,  assistant  engineer.  The  contrac- 
tor is  the  Bates  and  Rogers  Construction  Co.,  Chicago, 
with  A.  S.  Armstrong  as  its  superintendent  in  charge. 


Renewing  a  Long  Slip-Switch  by  Wrecking 
Cranes :  Pennsylvania  R.R. 

RENEWING  a  114-ft.  length  of  a  double  slip-switch 
.  160  ft.  long  in  a  four-track  main  line  by  lifting  it 
out  bodily,  with  ties  attached,  by  means  of  two  wreck- 
ing ci-anes  which  then  placed  a  new  slip  already  built  up 
the  side  of  the  track,  was  accomplished  in  1  hr.  18  min. 
on  the  Pennsylvania  R.R.  near  Johnstown,  Pa.  The 
weight  was  about  22  tons  for  the  old  slip  with  100-lb 
rails,  and  27  tons  for  the  new  slip  with  130-lb.  rails. 


FIG.    2 — CHAIN  ATTACHMENTS.   SWITCH   POINT  BLOCKS 

did  not  pass  under  the  switch  timbers  but  those  on  the 
forward  hold  were  applied  round  the  I'ails  at  the  heel 
blocks  and  those  at  the  end  next  to  the  point  were  sim- 
ply wrapped  around  the  rails  and  switch  point.  With 
this  arrangement  no  distortion  of  the  slip  resulted. 

After  the  wrecking  cranes  had  been  spotted  in  posi- 
tion they  were  not  moved  until  the  entire  operation  was 
completed.  Between  them,  but  not  filling  the  space  be- 
tween them,  wei'e  placed  two  flat  cars  to  hold  the  old 
slip  temporarily  while  the  new  slip  was  lifted  over  it 
into  position.  With  the  derricks  close  enough  to  handle 
the  load,  the  ends  of  the  old  slip  lapped  over  their  decks, 
as  shown  in  Fig.  1.  As  this  position  would  have  inter- 
fered with  swinging  the  new  slip  across  the  cars 
arrangements    had   been   made   to   have   oxy-acetylene 


PIG.    1— WRECKING    CRANES    RENEWING    SLIP-SWITCH;   PENNSYLVANIA   RAILROAD 


These  slips,  with  No.  15  frogs,  were  160  ft.  7  in.  long 
ever  heels  of  frogs,  and  the  portion  lifted  out  was  113 
ft.  10  in.  long.  The  greatest  length  of  switch  timbers 
or  ties  was  13  ft.  In  preparation  for  the  lift,  the  ballast 
was  cribbed  or  shoveled  out  from  between  the  ties  to  the 
level  of  bottom  of  the  ties,  and  a  supply  of  fresh  ballast 
was  placed  alongside  the  track  ready  for  use.  Fig.  1 
shows  the  old  slip  slung  between  two  125-ton  wrecking 
cranes. 

The  new  slip-switch  was  built  up  complete  directly 
opposite  the  site  and  alongside  a  yard  track  adjacent  to 
the  main  tracks  on  which  the  work  was  to  he  done.  Itr- 
construction  included  the  stock  rails  which  extended  a 
few  lec';  beyond  the  end  switch  points.  No  reinforce- 
ment of  planks  or  othrr  support  was  placed  under  the 
ties  to  stifff-n  the  .slip  while  being  handled.  It  was  neces- 
sary, however,  to  put  blocks  and  wedges  across  the  end« 
of  the  ."iwitch  point.s  to  prevent  them  from  lifting  out 
of  the  switch-plate  seats,  as  shown  in  Fig.  2.  It  will  bo 
seen  from  Fig.  2  also  that  for  lifting  the  slip  the  chains 


operators  at  hand  to  burn  off  these  lapping  ends,  thus 
allowing  the  slip  to  rest  flat  on  the  decks  of  the  cars. 
When  the  new  slip  was  in  place  the  old  one  was  landed 
clear  of  the  track  and  there  dismantled.  The  load  and 
the  difficulties  of  landing  the  .slip  longitudinally  were 
increa.^ed  materially  by  the  fact  that  the  cranes  or 
derricks  were  not  making  a  direct  vertical  lift  but  were 
pulling  diagonally  against  each  other,  so  that  heavy 
anchorage  of  the  cranes  was  required. 

As  soon  as  the  old  slip  had  been  removed  the  roadbed 
was  trimmed  and  ballast  dressed  to  an  even  bed  for  the 
new  .slip.  The  end  frogs  were  renewed  while  the  slip 
was  being  handled.  After  the  insulated  joints  had  been 
connected  up,  some  bar  lining  and  surfacing  was  done 
and  new  atone  ballast  placed  by  hand  before  the  track 
was  put  in  .service.  For  this  work  there  were  fifty-two 
track  men  in  addition  to  the  wrecking-crane  crews.  The 
renewal  of  this  large  piece  of  track  was  planned  and 
carried  out  under  the  direction  of  E.  O.  Wood,  assist- 
ant division  cni^iiieer  of  the  Pcnnsylv-Tnin  at  Johnstown. 
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Section  House  Moved  Twenty  Miles 
on  Flat  Car 

By  Dennison  Fairchild 

Supervisor,  Bridges  and  Buildings.   Noitliern  Pacific  Ry.  Co., 

Dulutli,  Minn. 

WHEN  A  branch  line  of  the  Northern  Pacific  Ry. 
was  recently  abandoned,  structures,  track  and 
other  materials  were  salvaged.  The  photograph  repro- 
duced herewith  shows  the  method  in  which  a  section 
house  23x29x26  ft.  was  moved  on  a  flat  car  a  distance 
of  twenty  miles. 

The  house  was  loaded  rather  high  on  the  car  so  as 
to  clear  the  narrow  cuts,  and  was  stayed  by  snubbing 
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KAII^WAV   SECTIOX  HOU.SE  .MOVED  ON  FLAT  CAK 

it  to  a  car  of  rails  in  front  and  a  locomotive  crane  in 
the  rear.  The  crane  was  used  to  tilt  the  load  slightly 
in  passing  obstacles,  to  steady  it  over  particularly 
rough  places,  and  keep  it  in  better  equilibrium  when 
passing  through  curves  of  high  super-elevation. 

A  heavy  timber  frame,  shaped  like  the  bottom  of  the 
building,  was  securely  fastened  to  the  car  immediately 
in  front  of  the  house.  This  frame  bunted  away  stumps 
and  other  obstructions  met  in  transit  and  indicated 
whether  the  house  would  pass  other  obstructions. 


Concrete  Tunnel  Lining  Poured  Through 
Well  Holes:  C.,B.&Q.R.R. 

POURING  concrete  through  vertical  boreholes  drilled 
from  the  surface  of  the  gi'ound  was  the  method 
adopted  for  lining  an  old  700-ft.  tunnel  of  the  Chicago. 
Burlington  &  Quincy  R.  R.  near  Belmont,  Neb.  This 
method,  which  has  been  applied  to  sewer  work  for  some 
years  past,  was  employed  in  order  to  reduce  the  labor 
and  time  as  compared  with  any  method  of  handling 
concrete  inside  the  tunnel,  since  it  avoided  all  inter- 
ference with  traffic.  From  the  surface  to  the  crown 
of  the  tunnel  the  depth  is  50  to  65  ft.,  mainly  in 
magnesia  rock  known  as  Brule  clay.  After  the  old 
timbering  had  been  pulled  out  by  means  of  a  hoisting 
engine  and  cable,  the  tunnel  was  enlarged  to  the  re- 
quired dimensions  by  men  with  drills  and  picks  working 
on  platforms  which  traveled  along  the  track.  These 
platforms  were  run  out  onto  a  sidetrack  to  clear  trains. 
A  typical  tunnel  section  is  shown  herewith. 

Two  portable  well-drilling  outfits  drilled  12-in.  holes 
16  ft.  apart  above  the  center  line  of  the  tunnel,  the  holes 
being  lined  with  8-in.  or  10-in.  iron  casing  as  their 
net  size  permitted.  The  last  hole  at  the  south  end  was 
within  20  ft.  of  the  portal,  but  at  the  other  end  a  93-ft. 
section  of  concrete  lining  had  been  placed  a  few  years 
ago.     A  1-yd.  mixer  was  located  on  the  surface  nearly 
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over  the  middle  of  the  tunnel.  Material  was  hauled  up 
from  the  railway  by  teams  and  the  sand  and  gravel  were 
moved  from  the  stock  piles  to  the  mixer  by  1-yd.  wooden 
dump  cars  on  a  36-in.  track. 

Each  batch  of  concrete  was  discharged  into  two 
wooden  J-yd.  end-dump  cars  attached  to  a  cable  and 
running  down  grade  on  a  36-in.  track  laid  directly  over 
the  line  of  bore  holes.  The  mi.xer  being  at  the  highest 
point  there  was  a  descent  for  gravity  loaded  movements 
in  both  directions,  the  empty  cars  being  hauled  back  by 
the  cable.  The  two  cars  were  dumped  into  two  adjacent 
holes  in  order  to  secure  a  good  flow  over  the  forms,  with 
an  average  distance  of  8  ft.  from  each  hole.  A  portable 
funnel  or  chute  was  fitted  to  the  hole  while  concrete 
was  being  poured.  Concreting  was  commenced  at  three 
points  and  the  work  progressed  down  grade  along  the 
tunnel  to  the  north  end.  A  1:2:4  concrete  mix  was 
used,  made  with  pit-run  sand  and  gravel. 

Timber  forms  in  33-ft.  lengths  were  used,  each  form 
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LINING  OF  BELMONT  TUNNEL:  C,  B.  &  Q.  R.K. 
Old  timber  lining  was  pulled  out  in  advance  of  new  concrete 
lining. 

being  left  in  place  for  72  hours  after  pouring.  Three 
of  these  lengths  sufficed  for  the  entire  work.  Concrete 
was  poured  over  two  forms  for  a  length  of  66  ft.  (in- 
cluding side  walls  and  crown)  while  the  rear  form 
was  being  collapsed,  shifted  ahead  and  set  up  in  its  new 
position.  Pouring  one  33-ft.  length  was  a  day's  work. 
In  all  about  2,400  cu.yd.  of  concrete  were  placed  in  this 
way,  forming  the  side  walls  and  arch  with  a  minimum 
thickness  of  18  in.  The  walls  were  seated  on  concrete 
footings  built  in  1901.  when  the  feet  of  the  12xl2-in. 
posts  of  the  timber  lining  had  decayed  so  as  to  require 
repair.  Concrete  for  the  portals  was  delivered  to  the 
forms  by  the  same  ^-yd.  cars  used  at  the  boreholes. 
These  holes  were  filled  with  concrete  to  the  surface, 
except  that  at  four  holes  the  casing  was  driven  through 
the  concrete  to  form  ventilating  shafts. 
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From  Job  and  OWice 

Fov  Contrdctof  and  Engineof 


Two  portable  well-drilling  outfits  were  used  by  the 
railway  in  making  the  holes  and  a  contract  for  the  con- 
L-reting  was  let  to  the  Foundation  Co.,  Chicago.  This 
work  was  done  under  the  direction  of  A.  W.  Newton, 
chief  engineer,  Chicago,  Burlington  &  Quincy  R.  R., 
and  F.  T.  Darrow,  assistant  chief  engineer. 


Tractor  Used  on  Swampy  Railroad  Location 

DURING  1922  the  Florida  East  Coast  Ry.  made 
a  survey  locating  a  proposed  extension  from 
Okeechobee  to  Miami,  Fla.,  a  distance  of  approximately 
122  miles,  the  route  being  through  the  Everglades 
except  for  about  ten  miles  at  the  southern  end.  The 
purpose  of  the  line  is  to  develop  the  agi-icultural 
resources  of  a  territory  of  about  1,670,000  aci-es,  and 
to  secure  the  traffic  therefrom,  but  with  the  branch  of 
which  it  is  an  extension  it  will  also  provide  the  rail- 
way with  a  second  main  track,  264  miles  in  length, 
between  New  Smyrna  and  Miami.  As  now  located,  the 
hne  follows  rather  closely  along  the  east  shore  of  Lake 
Okeechobee  for  a  distance  of  about  45  miles,  so  that  for 
this  part  of  the  work  it  was  practicable  to  quarter  the 
sui-vey  partly  in  houseboats,  which  were  towed  by  a 
motor  boat. 

South  of  the  lake,  and  between  the  North  New  River 
Canal  and  Miami  Canal,  the  line  was  projected  through 
country  known  as  "muck"  land,  which  was  entirely  sub- 
merged to  a  depth  of  one  to  three  feet  and  covered  with 
a  rank  growth  of  "saw  grass,"  a  rough  bladed  grass 
which  will  tear  clothing  to  shreds.  This  muck  land  is 
an  enormous  peat  bog,  vai-ying  in  depth  from  3  ft.  to 
10  ft.  Consequently  it  affords  very  poor  footing,  espe- 
cially during  wet  seasons,  and  men  walking  over  it  will 
sink  to  a  depth  above  the  ankles. 

If  it  was  attempted  to  make  a  survey  through  this 
territory  by  ordinary  methods  the  daily  progress  of  the 
party  would  be  limited  by  the  amount  of  stakes  and  sup- 
plies that  the  men  could  carry,  and  the  amount  of  line 
that  could  be  cleared  by  use  of  axes  or  other  hand  tools. 
To  do  the  work  in  this  way  it  would  have  been  necessary 
for  the  party  to  cover  long  distances  on  foot  over  this 
soft  material,  a  severe  task  under  the  existing  condi- 
tions. It  was  decided,  therefore,  that  on  account  of  the 
flooded  condition  of  the  Everglades,  and  the  heavy 
growth  of  saw  grass,  it  would  be  practically  impossible 
to  complete  the  survey  of  the  15-mile  portion  between 
the  Fort  Lauderdale  and  Miami  canals  by  employing  the 
methods  in  general  practice  on  railroad  surveys. 

In  an  investigation  to  determine  what  methods  .should 
be  employed,  it  was  developed  that  a  caterpillar  tractor 
had  been  used  on  a  canal  location  survey,  in  1911,  and 
subsequently  on  extensive  township  and  section  sub- 
division work  in  the  Everglades.  The  general  design 
of  this  machine  had  been  worked  out  by  F.  C.  Elliot, 
now  chief  engineer  of  the  Everglades  Drainage  Dis- 
trict, and  the  details  and  assembly  by  "Dad"  Hill  of 
the  Buckeye  Traction  Ditcher  Co.  This  tractor  had  hot 
been  u.ied  for  some  years  and  was  found  lying  along  the 
bank  of  the  Palm  Beach  Canal,  without  engine,  minus 
most  of  its  gears  and  in  bad  condition  generally  on 
account  of  exposure.    It  was  purchased  and  put  in  flrat- 


class  condition,  and  the  survey  difliculty  was  thus 
solved.  As  shovm  in  Fig.  1,  the  tractor  carries  a  light 
steel  frame  which  was  covered  with  canvas,  forming  a 
house  for  the  party,  with  accommodations  for  meals, 
and  sleeping  quartet's. 

Four  distinct  advantages  resulted  from  the  use  of 
this  tractor:  (1)  The  line  was  cleared  without  the 
necessity  of  using  axemen  and  hand  tools;  (2)  the  soft 
muck  was  consolidated  by  the  weight  of  the  tractor,  so 
that  a  substantially  improved  footing  was  provided  for 
the  party;  (3)  stakes  and  supplies  were  carried  on  a 
sled  attached  to  rear  of  tractor,  thus  eliminating  neces- 
sity of  transportation  by  stakemen;  (4)  by  keeping  the 
tractor  just  in  advance  of  the  party,  travel  between 
work  and  camp  was  entirely  eliminated  and  all  meals 
were  served  in  camp  without  delay  to  the  work.  A  view 
of  the  survey  party  is  given  in  Fig.  2. 

In  this  way  the  line  was  run  through  the  15-mile 
stretch  between  the  North  New  River  and  Miami  canals 
in  five  days,  while  without  the  employment  of  the  trac- 
tor, it  is  considered  unlikely  that  any  party  of  men 
would    have   undertaken  the   task.     After   the  Miami 
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Canal  was  reached  the  tractor  was  used  in  running 
line  for  twenty-five  miles  parallel  to  and  alongside  of 
the  canal,  but  during  this  portion  of  the  surve.v  the 
party  lived  in  the  houseboats  in  the  canal,  as  the  quar- 
ters were  larger  and  more  convenient  than  those  pro- 
vided on  the  tractor. 

For  40  miles  south  of  the  North  New  River  Canal 
the  line  was  through  country  inhabited  only  by  wild 
cats,  alligators,  snakes  and  other  %vild  animals  and 
reptiles,  and  every  station  was  ^aked  out  in  water 
from  one  to  three  feet  deep.  This  abnormal  flood  con- 
dition was  due  to  continued  heavy  rains  which  began 
after  the  sui^vey  was  started  and  caused  the  highest 
water  in  the  Everglades  for  many  years.  To  carry  out 
this  survey,  therefore,  required  a  party  of  men  with 
plenty  of  stamina.  Realizing  that  hard.ships  would 
have  to  be  endured,  the  company  provided  good  quar- 
ters, food  and  equipment  and  a  camp  physician.  As  a 
result  the  survey  was  completed  successfully,  econom- 
ically and  without  seriou.s  illness  in  the  part.v. 

H.  N.  Rodenbaugh,  then  chief  engineer  (now  general 
manager),  was  in  charge  of  tbe  work,  which  was  car- 
ried out  under  his  direction  by  Calvin  Qberdorf,  then 
principal  assisf.ant  engineer  fnow  engineer  of  construc- 
tion) ;  A.  A.  .Tack.son  was  assistant  engineer  of  con- 
struction and  J.  E.  Lucas  was  chief-of -party. 
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Letters  to  the  Editox^ 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


=3 


Morrison  Street  Bridge  Reinforcement 

Sir— In  your  issue  of  Nov.  30,  1922,  p.  947,  a  letter  en- 
titled "Doubtful  Bridge  Reinforcement"  was  publislied  over 
the  signature  of  George  Rae.  The  sketch  accompanying  the 
letter,  together  with  the  description,  identifies  the  structure 
referred  to  as  the  Morrison  St.  bridge  in  Portland.  The 
statements  made  in  the  letter  are  totally  in  error. 

The  facts  of  the  matter  are  that  the  alleged  great  de- 
flection of  the  span  when  it  was  repaved  in  1921  did  not 
occur;  that  the  deflection  which  occurred  at  the  time  of  re- 
paving  was  2.46  in.,  the  measurement  almost  precisely 
checking  the  previously  calculated  amount  and  being,  of 
course,  duly  taken  care  of;  that  the  bottom  chords  of  the 
bridge  did  not  on  any  occasion  buckle  as  charged,  nor  did 
any  contractor  make  or  announce  such  a  "discovery"  so  far 
as  the  writer  knows;  and  that,  while  Mr.  Rae's  description 
of  the  emergency  repairs  is  in  a  rough  way  correct,  his 
speculations  as  to  the  stress  conditions  and  the  weakening 
of  the  chord  are  wholly  without  foundation;  that  the  timbers 
were  attached  to  the  lower  chord  not  to  take  compression, 
but  to  stiffen  the  chord  where  it  had  been  slightly  kinked 
at  the  fourth  panel  point  from  the  end  by  an  accident  which 
sheared  the  end  latches. 

It  may  be  of  value  to  the  bridge  engineering  reader  to 
know  that  the  emergency  reinforcement  is  not  designed 
with  a  view  to  having  the  wood  and  steel  act  in  unison,  but 
with  a  view  to  having  the  timbers  stiffen  the  chord.  The 
two  timbers  are,  however,  capable  of  carrying  the  entire 
chord  stress  without  reliance  on  the  steel,  at  usual  allow- 
able unit  stresses.  I  need  hardly  add  that  the  bolt  holes 
by  which  the  abutment  castings  are  attached  to  the  chord 
do  not  weaken  the  chord,  both  because  the  limiting  net  sec- 
tion in  the  panel  is  at  the  pin  or  splice  plates  near  the 
joint,  and  because  this  particular  chord  panel  contains  con- 
siderable excess  metal  and  even  with  several  additional 
bolt  holes  out  it  would  never  get  as  high  a  stress  as  adjacent 
panels  of  the  chord. 

Mr.  Rae's  insinuations  against  the  competence  of  the  two 
county  officials  under  whose  direction  the  construction  work 
was  carried  out  are,  of  course,  wholly  reprehensible.  As 
already  stated,  the  reinforcement  work  was  designed  by 
the  writer.  It  was  carried  out  by  the  two  officials  in  ques- 
tion, in  most  excellent  manner.  The  work  was  done  on  a 
cost-plus  basis,  at  a  total  expenditure  of  about  $3,000,  with 
a  saving  of  four  weeks  in  time  and  possibly  25  per  cent  in 
cost. 

Quite  apart  from  the  unwarranted  criticisms  just  referred 
to,  the  Morrison  St.  bridge  is  highly  interesting  because  of 
an  agitation  several  years  ago  to  have  it  replaced  by  a  new 
bridge.  At  that  time  a  careful  investigation  was  made  by 
the  writer's  department  and  an  exhaustive  report  prepared, 
at  a  cost  of  about  $6,000.  It  was  found  that  more  than 
$1,000,000  could  be  saved  by  adopting  a  system  of  repair 
work  rather  than  renewing  the  structure.  Thei-e  was  a 
popular  belief  that  tho  bridge  was  unsafe,  which  was  never 
the  case,  and  had  it  not  been  for  the  careful  investigation 
made  at  that  time  the  public  would  unthinkingly  have  been 
plunged  into  a  needless  investment  running  into  millions. 
Of  the  $208,000  repair  program  recommended,  all  has  been 
completed  with  the  exception  of  one  contract  involving 
about  $40,000.  When  this  work  is  CQmpleted,  the  entire 
cost  for  repairs  will  be  below  that  originally  estimated, 
and  the  structure  will  be  safe  for  unrestricted  traffic  for  a 
service  period  of  ten  to  fifteen  years. 

C.  B.  McCuLLOUGH, 
Bridge  Engineer.  Oregon  State  Highway  Commission. 

Salem.   Feb.    13. 


Tests  on  Effect  of  Paint  Between  Riveted  Plates 

Sir — Referring  to  A.  Sabin's  article,  "Paint  to  Prevent 
Rusting  Between  Plates,"  in  Engineering  News-Record  of 
Feb.  8,  p.  271,  I  believe  some  additional  light  would  be 
thrown  on  this  subject  by  the  attached  correspondence, 
in  reference  to  certain  paint  tests  made  in  connection  with 
the  erection  of  the  Metropolis  Bridge. 

Pittsburgh.  Feb.  14.  Richard  Khuen,  Jr., 

General  Manager  of  Erection,  American  Bridge  Co. 


Mr.  C.  R.  Fickes,  Chief  Engineer, 

Paducah  &  Illinois  R.R.  Co., 
Metropolis,  111. 
Dear  Sir: — 

To  demonstrate  the  effect  of  paint  upon  contact  surfaces 
in  riveted  work,  we  have  in  accordance  with  my  understand- 
ing of  your  wishes  provided  six  12  x  1-in.  plates  3  ft.  2  in. 
long,  each  plate  punched  for  3-in.  rivets  spaced  transversely 
3  in.  centers  with  edge  distances  of  IJ  in.,  and  longitudi- 
nally 31  in.  centers  with  edge  distances  of  IJ  in.,  this 
spacing  corresponding  with  spacing  in  chord  splices,  etc.,  of 
the  Metropolis  Bridge.  With  these  plates,  we  have  made  the 
following  tests: — 

Test  No.  1. — We  painted  each  surface  of  each  plate  with 
three  coats  of  Dutch  Boy  red  lead  paint,  composed  of  67 
lb.  of  red  lead  to  1  gal.  of  boiled  linseed  oil,  and  1  gal. 
of  raw  linseed  oil  and  0.33  gal.  dryer,  allowing  proper  dry- 
ing time  between  each  coat  of  paint.  We  then  put  the  six 
plates  together,  bolted  them  up  tightly  as  a  regular  joint 
would  be  fitted,  and  drove  the  44  rivete,  driving  the  middle 


Faults  in  the  Tacoma  Arch 

Sir — The  failure  of  a  skew  arch  described  in  your  issue 
of  Feb.  22,  p.  355,  should  have  more  notice  than  a  mere 
passing  slap  at  laitance  and  excess  water  in  concrete. 

In  at  least  two  respects  the  design  of  this  arch  is  subject 
to  serious  question. 

The  curve  of  the  arch  is  semi-elliptical.  The  semi- 
ellipse  is  not  the  equilibrium  polygon  for  vertical  loads. 
It  is  only  by  assuming  large  horizontal  forces  at  the 
haunches  that  a  curve  approaching  a  semi-ellipse  will 
result  in  the  equilibrium  polygon.  In  my  book  "Concrete" 
I  point  out,  on  p.  15,  that  the  semi-ellipse  or  basket  handle  .. 
is  not  the  proper  shape  for  an  arch  in  any  other  position 
but  a  subaqueous  tunnel:  this  is  because  of  the  absence  of 
an  active  horizontal  pressure  of  the  earth  over  the  haunches 
and  the  abutment  earth  may  exect  a  large  horizontal 
pressure,  and  again  it  may  exert  practically  no  horizontal 
pressure  whatever.  It  may  even  dry  out  and  shrink  away 
from  a  retaining  wall. 

Arches  should  be  designed  on  the  assumption  that  no 
horizontal  pressure  is  exerted  on  the  haunches  and  against 
the  abutments.  The  stability  of  the  arch  depends  on  de- 
signing on  this  assumption. 

This  arch  broke  exactly  where  it  would  be  expected  to 
break  without  the  aid  of  active  horizontal  pressure  on  the 
haunches,  namely,  at  the  sharpening  of  the  curve  in  the 
haunch.  The  absence  of  horizontal  pressure  results  in 
an  excessive  bending  moment  at  the  point  where  the  break 
occurred.  When  the  ring  of  the  arch  was  broken  by  this 
bending  moment,  the  horizontal  thrust  would  immediately 
come  into  play,  causing  the  shearing  break. 

The  other  seriously  questionable  feature  in  this  design 
is  the  large  skew.  The  thrust  of  skew  arches  tends  to  act 
normal  to  the  axis  of  the  barrel  of  the  arch  and  not  parallel 
with  the  face;  hence  the  greater  the  skew,  that  is,  the 
farther  the  abutments  are  throvim  from  positions  opposite 
one  another  in  lines  normal  to  the  axis  of  the  barrel  of  the 
arch,  the  greater  the  disadvantage  at  which  arch  action 
comes  into  play.  If  the  three  "ribs"  of  this  arch  had  each 
been  made  a  square-ended  arch,  and  thus  steps  made  in 
the  skew,  there  would  be  reason  for  separating  the  ribs; 
but  to  separate  these  ribs  as  the  designer  has  done  simply 
accentuates  the  skew  and  loses  the  help  that  one  rib  might 
have  offered  the  other.  EDWARD  GODFREY. 

Pittsburgh,  Pa.,  Feb.  27, 1923. 
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rows  first,  and  after  the  rivets  and  plates  had  cooled  off, 
cut  the  rivets  out  and  separated  the  plates. 

Test  No.  2. — This  test  is  a  duplicate  of  No.  1,  except  that 
two  coats  of  paint  were  applied  to  each  surface  of  each 
plate  instead  of  three. 

Test  No.  3. — This  test  is  a  duplicate  of  test  No.  1,  except 
that  one  coat  of  paint  was  applied  instead  of  three. 

Between  each  test,  the  plates  were  thoroughly  cleansed  of 
all  paint  left  from  the  prior  test. 

Our  foreman  reports  the  following  results: — 

In  Test  No.  1,  during  the  riveting  of  the  plates  together, 
the  paint  boiled  out  over  the  edges  to  a  very  considerable 
extent.  After  the  plates  were  riveted  together,  the  rivets 
were  tested  and  25  per  cent  of  them  found  loose.  After 
the  plates  were  cut  apart,  the  paint  on  the  contact  surfaces 
was  found  to  have  been  reduced  to  a  powder,  which  could 
be  easily  removed  by  blowing  or  dusting  off, .  on  a  large 
proportion  of  the  surface. 

In  Test  No.  2,  the  same  boiling,  of  a  less  degree  of  the 
paint  in  the  joints  was  observed  and  as  to  the  rivets  10  per 
cent  of  them  were  found  loose.  After  cutting  apart,  the 
painted  surfaces  showed  a  little  more  live  paint  but  still 
largely  reduced  to  a  powder. 

Test  No.  3  showed  considerable  boiling  during  the  riveting 
operation  and  upon  testing  the  rivets  showed  .5  per  cent 
loose,  and  upon  cutting  the  plates  apart  showed  the  surfaces 
with  considerable  paint. 

I  understand  that  these  tests  were  watched  carefully  by 
your  inspectors  and  I  would  very  much  appreciate  advice 
from  you,  first,  checking  or  correcting  the  above  statement 
of  facts  as  we  understand  them,  and  second,  your  con- 
clusion as  to  painting  of  contact  surfaces  in  riveted  joints 
for  the  balance  of  the  work. 

Yours  truly, 

H.  A.  Greene, 
Division  Erecting  Manager, 

Pittsburgh,  Nov.  29,  1916.    American  Bridge  Company. 


Mr.  H.  A.  Greene,  Erecting  Managfer, 

American  Bridge  Co., 
Pittsburgh,  Pa. 
Dear  Sir: — 

Your  tests  were  carefully  watched  by  me  and  also  by  my 
inspectors  and  in  general  what  you  say  regarding  the  tests 
are  the  facts.  My  conclusion  in  regard  to  this  matter,  after 
seeing  the  tests  made,  is  that  one  thin  coat  of  red  lead  in 
oil  carefully  brushed  in  on  each  of  the  surfaces  in  contact 
is  the  proper  method  of  treating  the  plates  in  riveted 
joints.  During  the  balance  of  the  work  we  will  not  insist 
on  repainting  the  entire  surface  of  surfaces  which  are  in 
contact  and  riveted  in  the  field,  but  will  insist  that  spots 
where  the  paint  has  been  scraped  off  and  which  have  begun 
to  rust  be  cleaned  and  given  one  thin  coat  of  paint. 

C.  R.  FiCKES, 

Chief  Engineer,  Paducah  &  Illinois  R.R.  Co. 
Metropolis,  111.,  Dec.  8,  1916. 


An  Engineering  Substitute  for  the  Cellar  Door 

Sir — The  "spillway  for  kids"  shown  in  picture  and  section 
for  this  article,  having  a  total  height  of  5  ft.,  ice-surfaced, 
is  safe  for  kids  who  can  walk  and  entertaining  for  the  boy 
or  girl  up  to  15  years  of  age. 

No  sleds  are  necessary.  They  float  down,  slide  down, 
roll  down,  singly,  in  twos  or  in  spirals.  But  when  my  33 
months'  boy  started  to  leap  down  from  the  foot-rest  shown, 
while  others  older  stood  on  and  leaped  from  the  apex,  then 
came  the  real  test  of  the  remarkable  properties  of  this 
particular  curve. 

Whether  it  closely  resembles  the  standard  water  spillway 
I  have  not  yet  verified;  but  I  crosR-.nectioned  it,  and  intend 
to  keep  on  building  them  next  winter,  at  $5  a  piece,  if  the 
engineering  trade  is  dull.  Those  who  can  afford  it  will  b<' 
taxed  $10. 

A  good  deal  of  water  is  necessary.  Settled  snow  is 
lown  in  blocks  into  a  heap  and  the  water  applied  at 
regular  intervals  for  packing.     It  is  necessary  to  keep  the 


idea  of  steepness  in  mind  to  start  with;  but  otherwise  the 
face  is  given  very  little  attention  till  near  the  end  of  the 
job.  Then  it  is  smoothed  somewhat  with  a  shovel,  and  the 
water  first  sprinkled,  then  "sloshed"  on  it,  picking  a  real 
cold  day.  After  that,  maintenance  consists  in  sprinkling 
both  it  and  the  retarding  apron  at  intervals  of  a  week  or  so. 

A  good  firm  top,  with  square  shoulders  is  desirable.  The 
base  will  need  to  be  10  or  12  ft.  either  way;  steps  lead  up 
to  the  rear.  Water  should  be  thrown  over  the  sides  also 
when  the  weather  permits,  in  order  to  provide  a  good  coat 
against  the  spring  sun. 

Heads  cannot  be  broken  on  this  slide.        G.  P.  Morse, 

Assistant  Engineer, 

Winnepeg,  Man.,  Feb.  10.  Public  Works  of  Canada. 

[This  recalls  an  incident  about  twenty  years  ago  when  a 
new  toboggan  slide  was  to  be  put  up  at  an  eastern  univer- 
sity. An  enthusiastic  engineering  student  remembering  a 
page  in  his  calculus  saw  to  it  that  the  slide  was  built  to  the 
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mathematical  "curve  of  least  descent,"  on  the  theory  that 
such  a  curve  would  get  the  toboggan  to  the  bottom  ((uickest 
and  therefore  with  the  most  cNoitement.  If  recollection 
serves,  the  first  toboggan,  carrying  the  designer,  clung  to 
this  niceiy  calculated  curve  along  its  .slowly  descending 
upper  slope  but  at  the  point  of  curve  where  the  descent 
began  to  steepen  the  tolioggan  .nhot  out  into  the  air  in  a 
perfect  tangent  and,  after  achieving  a  middle  ordinate  of 
about  20  ft.,  landed  pretty  well  smashed  on  the  flattened 
slope  at  the  bottom  of  the  slide.  The  reconstructed  slide, 
on  conventional  linos,  was  another  triumph  of  practice  over 
theory. — EriiTOR.] 
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News  Brevities 


At  a  recent  meeting  of  the  Colorado 
Engineering  Council  it  was  agreed  that 
Colorado  Senate  Bill  265,  calling  for  an 
appropriation  of  $25,000  for  state  map- 
ping work,  be  made  to  read  $50,000  so 
as  to  take  full  advantage  of  money 
available  from  the  U.  S.  Geological 
Survey  for  mapping  purposes. 

Hard-surfaced  roads,  contained  in  a 
173-mile  system,  are  to  be  built  with 
money  provided  by  a  $2,500,000  bond 
issue  that  Champaign  County,  Illinois, 
passed  Feb.  27,  by  a  two-to-one  vote. 
Most  of  the  highways  will  probably  be 
of  concrete,  9  ft.  wide  to  be  widened  to 
18  ft.  as  traffic  demands. 

Plans  are  under  way  for  the  annual 
meeting  of  the  Building  Officials  Con- 
ference to  be  held  in  Toledo,  Ohio,  April 
24-27.  Aside  from  various  technical 
discussions  there  will  be  committee  re- 
ports, among  the  latter  being  a  report 
upon  the  building  code  recently  pub- 
lished by  the  U.  S.  Department  of  Com- 
merce. A  complete  program  will  be 
announced  sometime  this  month. 

Endorsement  of  the  plan  for  es- 
tablishing a  national  hydraulic  lab- 
oratory was  contained  in  a  resolution 
passed  by  the  Boston  Society  of  Civil 
Engineers  at  a  recent  meeting.  The 
society  had  previously  endorsed  the 
resolution  by  letter  ballot.  Congress- 
men from  Massachusetts  are  to  be  sent 
notice  of  the  society's  action. 

The    twelfth    annual    conference    of 

Lockwood,  Greene  &  Co.,  engineers  and 
managers,  of  Boston,  was  held  Feb.  28, 
March  1  and  2,  in  Boston.  A  feature 
of  the  program  was  a  clinic  for  man- 
agers identified  with  dental  and  medical 
work  of  the  mills  over  which  the  Lock- 
wood-Greene  company  has  adminis- 
tration. 

Preliminary  work  on  changing  the 
channel  of  the  Arkansas  River  through 
Pueblo,  Colorado,  and  increasing  the 
carrying  capacity  to  avoid  repetition  of 
the  destructive  flood  of  1921,  is  under 
way.  The  Dayton-Morgan  Engineering 
Co.  has  investigators  at  work  and  when 
a  complete  report  is  available,  probably 
within  three  or  four  months.  Ijonds  will 
be  issued  and  contracts  to  do  the  work 
let. 

The  Colorado  State   Supreme  Court 

has  found  that  the  Colorado  conser- 
vancy law,  passed  by  the  general 
assembly  in  1921,  is  valid.  Opponents 
to  the  law  sought  to  have  it  declared 
unconstitutional.  The  purpose  of  the' 
bill  is  to  enable  the  people  of  Pueblo  to 
protect  themselves  against  a  repetition 
of'  the  disastrous  flood  of  1921,  when 
millions  of  dollars  worth  of  property 
was  destroyed  and  many  lives  lost. 


New  York  Governor  Urges 

State  Water  Power 

In  a  message  to  the  Legislature  on 
Mar.  5  Governor  Smith,  of  New  York, 
strongly  reiterates  his  previous  de- 
mands for  a  state  owned  water-power 
system.  The  message  first  points  out 
the  huge  water  power  resources  in  the 
state,  especially  in  the  Niagara  and 
St.  Lawrence  Rivers  and  then  says  that 
the  state  "should  develop  these  power 
resources  and  transmit  energy  created 
thereby  to  every  municipality  over 
transmission  lines  owned  and  controlled 
by  the  state."  He  therefore  recom- 
mends: one,  legislation  to  carry  out  this 
policy;  two,  that  the  state  engineer  be 
clothed  with  power  to  begin  such  de- 
velopment at  once;  three,  that  pending 
this  development  existing  transmission 
lines  should  be  declared  common  car- 
riers; four,  that  no  further  private 
licenses  be  issued;  and  five,  that  $75,000 
be  immediately  appropriated  to  defray 
the  expenses  of  the  suit  of  the  State 
against  the  legality  of  the  Federal 
Water  Power  Act. 


Bill    to    Reclassify    Government 
Employees  Passed  by  Congress 

Washington  Correspondence 
Material  increases  in  the  federal  gov- 
ernment salary  scale  are  provided  in 
the  reclassification  bill,  which  was 
passed  just  before  Congress  adjourned. 
The  act,  signed  by  the  President  March 
4,  is  known  as  the  Sterling-Lehlbach 
bill. 

The  new  schedules  will  not  go  into 
effect  until  July  1,  1924.  A  special 
board  headed  by  the  Director  of  the 
Budget  is  charged  with  the  actual  re- 
classification, which  must  be  eff^ected  to 
determine  the  employees  who  are  en- 
titled to  the  increased  salaries. 

Inasmuch  as  the  legislation  was 
pushed  through  during  the  last  hours 
of  the  session,  printed  copies  of  bill 
are  not  yet  available. 


Engineering  Council's  Executive 
Board  to  Meet  March  23-24 

Government  reorganization  and  re- 
foi-estation  will  be  among  the  chief 
questions  to  be  discussed  at  a  meeting 
of  the  Executive  Board  of  the  American 
Engineering  Council,  the  executive  body 
of  the  Federated  American  Engineer- 
ing Societies,  to  be  held  March  23-24, 
in  Cincinnati.  As  a  part  of  the  refor- 
estation program,  the  co-operation  of 
the  government  and  of  the  Federation 
in  a  nation-wide  campaign  to  conserve 
the  country's  forests  is  announced  by 
Dean  Mortimer  E.  Cooley,  president 
of  the  Federation.  The  campaign  is  the 
result  of  a  conference  with  Col.  W.  B. 
Greeley,  chief  of  the  U.  S.  Forest  Serv- 
ice. It  is  planned  to  enlist  the  aid  of 
engineers  in  all  parts  of  the  country 
in  the  reforestation  movement,  work- 
ing in  co-operation  with  state  forestry 
services,  organizations  of  farmers,  uni- 
versities, railroads  and  other  bodies. 


Direct    Oxidation    Company 
Accuses  Engineer 

Charges  Clyde  Potts  With  Holding  Up 

Plans  for  Trenton  Sewerage-Works 

Before  State  Board  of  Health 

The  Direct  Oxidation  Disposal  Cor- 
poration of  Philadelphia  has  filed 
charges  with  the  governor  of  New 
Jersey  against  Clyde  Potts,  consulting 
engineer.  New  York  City,  and  one  of 
the  two  engineer-members  of  the  State 
Board  of  Health,  for  holding  up  for 
improper  personal  reasons  the  plans 
for  new  sewage-works  of  the  direct- 
oxidation  or  lime-electrolytic  type  for 
Trenton,  N.  J.,  drawn  by  Col.  George  A. 
Johnson,  consulting  engineer.  New  York 
City.  All  the  charges  except  those 
relating  to  motive  bear  the  approval 
of  Colonel  Johnson.  By  request  of 
Engineering  Neivs-Recor'd,  Mr.  Potts 
has  supplied  a  copy  of  the  charges  for 
publication   here,  as  follows: 

Direct  Oxidation  Disposal 

Corporation 

Land  Title  Building 

Philadelphia 

Hon.  George  S.  Silzer, 

Executive  Offices, 

Trenton,  N.  J. 


Sir: 


Feb.  19,  1923. 


The  Court  of  Chancery  has  issued  a 
mandatory  decree  to  the  City  of  Trenton 
to  build  a  sewage  disposal  plant.  The 
City  of  Trenton  has  complied  with  the 
Court  decree  by  having  its  Engineering 
Department,  aided  by  a  competent  and 
internationally  recognized  consulting 
engineer,  investigate  and  report  upon 
the  various  types  of  sewage  disposal 
plants  and  processes,  and  to  prepare 
plans  and  specifications  therefore. 
(Initialed  G.  A.  J.) 

The  plans,  specifications  and  reports 
of  the  Engineering  Bureau  of  the  City 
of  Trenton  have  been  submitted  for- 
mally to  the  Engineering  Bureau  of  the 
State  Department  of  Health.  Date  of 
submission,  Dec.  15,  1922.  (Initialed 
G.  A.  J.) 

It  is  necessary  to  point  out  that  the 
State  Department  of  Health,  in  the 
face  of  endorsement  by  its  own  Engi- 
neering Bureau  of  the  plans  and  specifi- 
cations of  the  City  of  Trenton  so  sub- 
mitted, and  despite  the  request  of  the 
City  of  Trenton  for  immediate  action 
in  order  thait  the  city  might  properly 
comply  with  the  Chancery  Court  decree, 
and  also  that  the  city  might  take  ad- 
vantage of  the  lower  prices  it  could 
obtain  by  letting  a  contract  during  the 
past  winter,  has  failed,  since  Dec.  19, 
1922,  to  give  its  approval  of  the  project 
so  submitted.     (Initialed  G.  A.  J.) 

This  failure,  inexplicable  in  view  of 
the  face  gei'mane,  on  the  part  of  the 
State  Department  of  Health  to  accept 
the  engineering  vei-dict  of  its  own 
bureau  which  has  to  do  with  such  mat- 
ters   primarily,     is    attributable    un- 
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equivocally  to  one  member  of  the  State 
Department  of  Health,  Mr.  Clyde  Potts, 
a  consulting  engineer  of  New  York,  and 
also  mayor  of  Morristown,  N.  J. 
(Initialed  G.  A.  J.) 

Mr.  Potts  has  set  himself  against  all 
other  engineering  opinion,  and  is  oppos- 
ing the  program  proposed  by  the  City 
of  Trenton,  recommended  by  its  con- 
sulting engineer  and  its  own  engineer- 
ing staff,  and  for  which  funds  have 
been  provided  to  defray  the  cost  of 
construction.  Unanimous  opinion  of  the 
Board  of  City  Commissioners  in  favor 
of  this  project,  approving  the  recom- 
mendation of  the  city's  consulting  engi- 
neer without  internal  dissension,  involve 
an  expenditure  of  $1,063,000  as  against 
a  cost  of  nearly  $2,000,000  for  a  dis- 
credited type  of  sewage  disposal  sys- 
tem, favored  by  Mr.  Potts.  (Initialed 
G.  A.  J.) 

Mr.  Potts  has  never  given  any  public 
reason,  technical  or  otherwise,  for  op- 
posing this  newer  and  cheaper  system 
proposed  for  Trenton,  which  is  now  in 
successful  operation  on  a  smaller  scale 
in  the  cities  of  Allentown,  Pa.,  and 
Phillipsburg,  N.  J.  There  appears  to 
be  no  reason  why  he  should  oppose  the 
approval  of  this  project  for  the  City  of 
Trenton,  as  a  member  of  the  State 
Department  of  Health  of  New  Jersey, 
except  that  he  sought  and  was  denied 
the  donation  of  a  large  stock  interest 
in  the  patented  process  involved  in  the 
system  recommended  to  and  unan- 
imously adopted  by  the  city  commis- 
sioners of  Trenton. 

The  efforts  of  Mr.  Potts  to  secure  an 
interest  in  this  process  were  made  by 
him  after  a  study  of  the  then  available 
facts  pertinent  to  it.  Inasmuch  as  he 
has  since  made  no  further  investigation 
of  it,  his  attitude,  in  advising  the  State 
Department  of  Health  to  withhold  its 
approval  of  the  project  submitted  by 
the  City  of  Trenton,  cannot  be  ascribed 
to  engineering  reasons. 

This  evidence  is  submitted  with  the 
thought  that  when  the  State  Depart- 
ment of  Health,  possessing  as  it  does 
broad  powers — indeed  it  would  seem  in 
the  existing  circumstances  powers  im- 
properly plenary,  in  view  of  the  matter 
in  which  they  are  now  being  exercised — 
is  operating  in  a  fashion  inimical  to  the 
best  interest  of  the  citizens  of  New 
Jersey,  and  the  public  at  large.  On 
this  account  the  foregoing  is  respect- 
fully submitted  for  the  immediate  and 
serious  consideration  of  the  chief  exec- 
utive of  the  state.  (Initialed  G.  A.  J.) 
Very  truly  yours, 

H.  Jerome  Hirst. 
Approved  as  initialed 

G.  A.  Johnson, 

Consulting  Kngineer. 

It  is  reported  that  the  delay  in  acting 
on  the  Trenton  plans  had  been  due  to 
a  feeling  of  uncertainty  on  the  part  of 
members  of  the  board  as  to  the  suit- 
ability of  the  direct-oxidation  proc'css 
for  Trenton,  which  hud  finally  led  the 
board  to  authorize  Dr.  Henry  Spence, 
prewi<lont  of  the  board,  Mr.  Potts  and 
R.  J.  Harder  (city  engineer  of  Paterson) 
the  other  engineer-member,  and  H.  P. 
Croft,  chief  engineer  of  the  board,  to 
obtain  outside  expert  advice  before  de- 
ciding on  what  action  to  take. 

Governor  Silzcr  has  referred  the 
charges  to  the  State  Board  of  Health. 


Rock  Foundation  Failure  Causes 
Collapse  of  New  Building- 

An  apartment  house  under  construc- 
tion on  Crotona  Park  North,  New  York 
City,  collapsed  just  after  working  hours 
on  March  2,  under  unusual  circum- 
stances. The  outside  walls  did  not  fail 
and  were  only  locally  damaged,  but  the 
five  floors  fell,  pointing  toward  the 
longitudinal  center  line  of  the  building, 
and  the  upper  part  of  the  front  wall 
was  also  carried  down.  The  building 
was  framed  with  transverse  wooden 
joists  carried  on  the  stone  and  brick 
side  walls  and  on  a  short  wall  and 
girders  running  front  to  back  through 
the  building.  The  short  wall  fell,  while 
the  posts  and  piers  carrying  th"  girders 
remained  standing.  The  wall  that  failed 
was  built  of  local  stone,  in  cement  mor- 
tar that  had  set  hard  and  bonded  the 
wall  well.  It  rested  directly  on  rock 
at  cellar  level.  Failure  of  this  rock 
foundation  caused  the  collapse  of  the 
wall. 

The  rock  here  is  Manhattan  schist.  A 
trench  about  2  x  2  ft.  for  the  house 
sewer  had  been  cut  in  the  rock  directly 
along  the  base  of  the  wall,  and  a  few 
hours  before  the  collapse  a  couple  of 
laborers  had  been  sent  to  trim  the  sides 
of  the  trench  to  give  more  working 
room.  This  trimming  apparently 
loosened  the  rock  under  the  wall 
enough  to  bring  about  the  failure. 

Construction  was  going  on  with  no 
supervision  except  that  of  the  owner, 
a  real  estate  man  who  was  acting  as 
his  own  general  contractor. 


32  Proposed  Bills  Would  Merge 
N.  Y.  State  Agencies 

The  exhaustive  reconstruction  pro- 
gram introduced  in  the  New  York  Leg- 
islature by  democratic  leaders  March 
5  embodied  in  32  bills  the  consolidation 
of  over  fifty  agencies  of  government.  A 
feature  of  the  program  is  the  proposed 
consolidation  of  all  machinery  which 
has  to  do  with  engineering,  architec- 
ture and  building. 

This  important  measure  establishes 
the  new  Department  of  Public  Works, 
which  would  comprehend  in  its  juris- 
diction the  functions  now  scattered 
throughout  the  highway  department, 
the  inter-state  bridge  commission,  the 
department  of  public  works,  the  de- 
partment of  public  buildings,  the  trus- 
tees of  public  buildings,  the  office  of 
state  architect,  the  boundary  waters 
commission  and  river  regulating  dis- 
tricts. The  department  would  be 
organized  with  four  main  bureaus  to 
which  would  be  given  the  work  of  the 
several  offices  taken  over: 

The  Bureau  of  Highways; 

The  Bureau  of  Canals  and  Water 
Control; 

The  Bureau  of  Architecture; 

The  Bureau  of  Public  Buildings. 

At  the  head  of  the  Bureau  of  High- 
ways is  the  highway  commissioner; 
at  the  head  of  the  Bureau  of  Canals 
and  water  control  is  a  deputy  superin- 
tendent of  public  works;  at  the  head  of 
the  Bureau  of  Architecture  is  the  state 
architect;  at  the  head  of  the  department 
of  Public  Buildings  is  the  superintend- 
ent of  public  buildings.  As  the  execu- 
tive head  of  the  entire  organization, 
fhe  superintendent  of  public  works 
would  stand  with  concentrated  re- 
sponsibility and  complete  control  of  all 
of  the  public  works  of  the  state. 


Minnesota  Engineers  Meet 
with  Federation 

Joint  Sessions  Produce  Interesting  Pro- 
gram of  Civic,  Welfare  and 
Technical  Discussions 

Engineering  Ni-ws-Riroid  Setoff  Report 

In  a  joint  meeting  of  the  Minnesota 
Federation  of  Architectural  and  Engi- 
neering Societies,  representing  ten  or- 
ganizations, and  the  Minnesota  Sur- 
veyors and  Engineers  Societ'-  Feb.  21, 
22  and  23  the  former  furnished  the 
general  technical  program  and  bulk  of 
the  welfare  and  civic  topics  while  the 
state  society  provided  excellently  de- 
vised technical  programs  for  its  three 
sections  (highway,  municipal  and 
drainage)  and  a  minimum  of  discus- 
sion on  organizations,  welfare  or  civic 
activities. 

The  engineer  in  Minnesota  ap- 
parently is  buckling  down  to  his  duties 
as  a  citizen.  This  was  apparent  not 
only  in  the  exhortation  to  greater  civic 
service  in  the  address  of  W.  H.  Wood- 
bury, president,  but  also  in  the  highly 
satisfactory  report  of  the  six  major 
activities  of  the  public  affairs  commit- 
tee, in  the  activity  of  the  legislative 
committee  in  pushing  bills  in  which  en- 
gineers have  interest,  and  in  getting 
the  accomplishments  of  the  engineer  to 
the  public  by  proper  publicity  methods. 

Federation's  Program 

The  technical  program  of  the  federa- 
tion was  designed  to  be  of  main  inter- 
est to  men  outside  of  the  particular 
specialty.  In  consequence,  the  subjects 
were  handled  in  a  semi-technical  man- 
ner and  with  the  exception  of  detailed 
treatment  of  economic  highway  location 
by  O.  L.  Kipp,  engineer  with  the  state 
highway  department,  covered  such  sub- 
jects as  wood  waste,  water  treatment, 
city  planning,  use  of  power  on  the 
farms  of  Minnesota  and  a  general  sur- 
vey of  scientific  development. 

Work  of  the  federation  for  the  past 
year  has  centered  on  its  public  af- 
fairs and  legislative  committees.  Peat 
utilization  is  still  being  studied;  and 
the  Great  Lakes-St.  Lawrence  Water- 
way interests  furthered.  A  state  light- 
ing code  has  been  written  and  the  legis- 
lative committee  authorized  to  push  it 
through  the  legislature  but  to  withdraw 
it  if  it  should  be  emasculated  by  amend- 
ment. Endorsement  was  given  to  suc- 
cessive road  bond  issues  of  $10,000,000 
each  for  1923  and  1924.  Backing  for 
appropriations  for  the  sanitary  engi- 
neering program  of  the  state  board  of 
health  and  for  topographic  and  hydro- 
graphic  mapping.  The  "toothless"  en- 
gineers registration  law  is  to  be 
amended  to  extend  the  penalties  to  out- 
of-state  engineers,  to  exempt  only 
"elective"  but  not  "selective"  municipal 
or  county  engineers  and  to  reduce  the 
|5  renewal  fees.  In  addition  to  these 
activities  resolutions  called  for  the  con- 
tinued co-operation  between  the  state 
highway  department  and  the  slate  uni- 
versity in  research  work,  for  the  state 
board  of  health  to  furnish  touristcamp 
inspection  and  for  increased  activities 
of  planning  and  zoning. 

By  restricting  to  ;i  minimum  the 
technical  matter  in  iV"-  Unllrtiti  its  cost 
has  been  reduced  i'  iluit  now  it  is 
nearly  sclf-siippor'  r  uid  the  dues  to 
the  federation  ar'  >  I"  rnluced  from 
$4  to  $3.  The  fii  >v  nmnths  of  1928 
(Oonlinu'd  on  p    465) 
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A.A.E.  Board  Acts  on 
Registration  Laws 

Authority   Given   to   Combat  Repeal 
Attempt  in  Pennsylvania- 
Other  Business 

In  addition  to  a  resolution  calling 
for  the  immediate  trial  of  those  against 
whom  indictments  or  suits  have  been 
instituted  charging  fraud  in  canton- 
ment construction  (see  Engineerhuj 
News-Record,  March  1,  p.  412),  the 
board  of  directors  of  the  American 
Association  of  Engineers  at  the  recent 
quarterly  meeting  authorized  action  to 
combat  a  movement  to  repeal  the  Penn- 
sylvania engineers'  registration  law; 
recommended  the  elimination  from  the 
proposed  registration  bill  in  Tennessee 
of  a  provision  granting  licenses  on  the 
basis  of  society  membership;  and  au- 
thorized a  study  of  the  unification  of 
engineering  organizations.  Co-opera- 
tion with  other  societies  and  formula- 
tion of  principles  bearing  on  the  subject 
will  be  undei'taken  by  a  committee  con- 
sisting of  H.  C.  Ferry,  director  of 
California;  B.  W.  Matteson,  director 
of  Utah;  G.  M.  Butler,  director  of 
Arizona,  and  D.  L.  Turner  of  New 
York.  The  committee  is  to  report  at 
the  annual  meeting  in  Norfolk,  May 
7-9.  A  committee  on  Americanization, 
headed  by  Elon  H.  Hooker,  New  York, 
was  appointed. 

The  judiciary  committee  membership 
has  finally  been  made  up  as  follows: 
L.  E.  Ayres,  1  year;  Paul  Augustinus, 
2  years;  R.  P.  Luck,  3  years;  L.  K. 
Sherman,  4  years;  H.  C.  Clausen,  5 
years.  This  committee  is  the  final 
court  of  the  association  and  will  pass 
on  all  questions  submitted  to  it  by  the 
board,  by  the  practice  committee  or  by 
twenty  members. 

Candidates  for  Offices 

Nomination  by  petition  of  candidates 
for  offices  to  be  voted  on  at  the  1923 
election  are  as  follows:  President, 
W.  L.  Benham,  Kansas  City,  Frank 
T.  Payne,  New  Orleans,  R.  I.  Ran- 
dolph, Chicago,  George  E.  Taylor, 
Charleston,  W.  Va.;  first  vice-presi- 
dent, L.  E.  Ayres,  Will  P.  Blair,  G.  M. 
Butler  and  A.  M.  Knowles;  second  vice- 
president,  Morris  Bien  and  W.  H. 
Strong;  directors,  W.  H.  Marsh,  dis- 
trict 1;  H.  C.  Perry,  district  2;  J.  C. 
Nagle,  district  4;  J.  E.  Kaulfuss  and 
Clark  E.  Mickey,  district  5;  Dan  W. 
Patton,  district  6;  W.  R.  Harris  and 
Henry  Riedl,  district  7;  M.  Z.  Balf, 
district   10  and  P.  Sellers,  district  12. 

Application  was  approved  for  the 
Oklahoma  Engineering  Society  to  amal- 
gamate with  the  chapters  of  the  state 
to  form  the  Oklahoma  Division. 


Mississippi  River  Problem  to  Be 
Am.  Soc.  C.  E.  Topic 

The  river  and.  harbor  problems  of 
the  lower  Mississippi  will  be  the  basis 
of  the  technical  discussions  at  the 
spring  meeting  of  the  American  Society 
of  Civil  Engineers  to  be  held  at  New 
Orleans  April  18,  19  and  20.  Social 
features  will  supplement  the  technical 
sessions,  and  there  will  be  excursions 
through  the  French  quarter  of  New 
Orleans  and  an  all-day  boat  trip 
around  the  harbor.  Various  nearby 
engineering  pi'ojeets  will  as  well  be 
inspected. 


Congress  Grants  Coal  Commission 
$400,000  Appropriation 

Washington  Coi'respondencc 
While  the  continuance  of  the  Presi- 
dent's Coal  Commission  was  imperiled 
by  the  delay  in  voting  its  appropri- 
ation. Congress,  in  an  eleventh  hour 
effort  gave  the  Commission  all  of  the 
legislation  which  it  had  asked.  This 
included  the  appropriation  of  $400,000; 
the  authorization  to  require  sworn 
answers  to  questionnaires;  the  exten- 
sion of  the  life  of  the  commission  until 
Dec.  31  and  the  authorization  for  Judge 
Alschuler  to  serve  as  a  member  of  the 
commission. 

The  appropriation  was  added  to  the 
third  deficiency  bill  in  the  Senate.  It 
was  approved  with  practically  no  ob- 
jection. A  separate  vote  on  the 
amendment  was  demanded  in  the 
House,  but  the  item  was  approved  with- 
out a  roll  call.  Prior  to  that  action, 
however,  the  House  had  passed  the  bill 
which  authorizes  the  Commission  to  re- 
quire sworn  answers  to  its  question- 
naires. The  amendments  to  the  origi- 
nal act  included  the  desired  increase  in 
the  appropriation. 


Pennsylvania  Plans  Highway 
Traffic  Survey 

A  highway  transport  survey  is 
planned  by  the  Pennsylvania  State 
Highway  Department.  In  an  an- 
nouncement by  Paul  D.  Wright,  com- 
missioner, and  William  H.  Connell, 
deputy  commissioner,  it  is  stated  that 
in  this  survey  "our  engineers  will  con- 
sider the  importance  of  feeder  terri- 
tory as  to  its  agriculture,  its  industries, 
the  population  of  the  towns  and  cities. 
They  will  consider  the  trans-Pennsyl- 
vania traffic  which  will  pass  through 
their  districts  and  the  logical  route  for 
this  traffic  to  follow.  They  will  en- 
deavor to  determine  through  reasonable 
deduction  the  probable  development  of 
feeder  territory.  The  material  gathered 
in  various  section  of  the  state  will  be 
studied  as  a  whole;  and  the  result  will 
be  a  composite  picture  of  Pennsyl- 
vania's highway  requirements  for  years 
to  come.  We  shall  determine  from  the 
normal  road  use  of  the  present  and 
the  result  of  our  studies  of  the  future 
what  highway  types  will  be  necessary. 
The  survey  will  aid  in  the  conservation 
of  the  state's  financial  resources,  be- 
cause it  will  give  Pennsylvania  the 
oest  possible  road  system  at  the  least 
possible  expenditure  of  public  funds." 


Smith  Proposes  Port  Authority 
and  Tunnel  Commission  Merge 

Governor  Smith  has  written  a  letter 
to  Governor  Silzer  of  New  Jersey,  ask- 
ing him  to  join  in  considering  a  plan  to 
bring  about  a  consolidation  of  the  Port 
of  New  York  Authority  and  the 
Vehicular  Tunnel  Commission.  Gov- 
ernor Smith  asserts  in  the  letter  that 
when  the  vehicular  tunnel  is  completed 
it  will  logically  be  a  part  of  the  gen- 
eral plan  to  improve  the  Port  of  New 
York.  There  would  be  many  advan- 
tages, he  believes,  if  the  vehicular  tun- 
nel project  were  transferred  to  the 
jurisdiction  of  the  Port  Authority. 
Under  such  a  merger  the  Port  Au- 
thority could  issue  its  own  bonds  for 
financing  the  tunnel  project  from  now 
on,  relieving  the  taxpayers  in  both 
states  from  further  burdens. 


Garrett  Blocks  U.  S.  Participation 
in  International  Road  Congress 

Washington  Correspotidcnce 
Unexpected  objection  raised  during 
the  closing  hour  of  Congress  by  Repre- 
sentative Garrett,  the  Democratic 
leader,  resulted  in  the  defeat  of  the 
resolution  providing  for  American  rep- 
resentation in  the  Permanent  Associa- 
tion of  International  Road  Congresses. 
Representative  Anderson,  of  Minne- 
sota, explained  that  the  cost  of  member- 
ship is  negligible  and  that  the  United 
States  should  participate  in  the  ex- 
change of  views  in  the  matter  of  road 
construction.  He  pointed  out  that  the 
proposal  not  only  has  the  endorsement 
of  the  President,  the  Secretary  of  State 
and  the  Secretary  of  Agriculture,  but 
in  addition  was  recommended  by  Sec- 
retary Meredith,  who  was  in  charge  of 
the  Department  of  Agriculture  during 
the  preceding  administration.  Despite 
these  facts  and  others  presented  on 
JDehalf  of  the  resolution,  Mr.  Garrett 
insisted  on  his  objection  just  at  the 
time  the  friends  of  the  resolution  were 
rejoicing  in  the  fact  that  they  had  been 
able  to  get  the  resolution  before  the 
House.  It  had  been  taken  for  granted 
that  no  one  would  object. 


Congress  Gets  Another  Bid  for 
Muscle  Shoals  Property 

Washington  Correspondence 
Another  bidder  for  the  Government's 
project  at  Muscle  Shoals  appeared  in 
the  closing  days  of  the  67th  Congress 
when  a  bill  was  introduced  by  Repre- 
sentative M.  J.  Hogan,  of  the  Seventh 
New  York  District,  to  authorize  the 
Secretary  of  War  to  dispose  of  the 
Government's  pi-operty  to  John  Kissel 
and  unnamed  associates. 

Mr.  Kissel  represented  the  Third  New 
York  Congressional  District  in  the 
House  of  Representatives.  He  has  been 
a  newspaper  publisher  and  is  prom- 
inent in  Kings  County,  New  York, 
politics.  Both  Representative  Kissel 
and  Representative  Hogan  retired  from 
the  House  Mar.  4. 

The  terms  of  the  bill  as  inti-oduced 
by  Representative  Hogan  are  identical 
with  those  of  the  revised  Ford  offer 
for  Muscle  Shoals,  which  are  contained 
in  the  bill  introduced  by  Representative 
Wright,  of  Georgia,  to  accept  the  Ford 
offer.  The  exact  terms  are  followed  in 
the  Hogan  Bill  excepting  that  instead 
Df  paying  $.5,000,000  to  the  Government, 
the  Kissel  bid  would  pay  $6,000,000  and 
extend  the  time  of  payment  from  five 
to  six  years. 

Shipping    Board    to    Recondition 
Two  Former  German  Liners 

The  United  States  Shipping  Board 
has  announced  that  it  has  authorized 
the  reconditioning  of  the  steamships 
".Agamemnon"  and  "Mount  Vernon." 
Both  vessels  are  ex-German  liners,  the 
".\gamemnon"  having  been  formerly 
known  as  the  "Kaiser  Wilhehn  II." 
and  the  "Mount  Vernon"  as  the  "Kron- 
prinzessin  Cecilie."  It  is  expected  they 
will  be  ready  for  service  in  the  1924 
season,  when  they  will  be  operated  by 
the  United  States  Lines  in  the  North 
Atlantic  in  conjunction  with  the  "Levia- 
than" and  the  "George  Washington." 
Both  will  be  converted  into  oil  burners. 
The  vessels  are  approximately  700  ft. 
long,  with  a  gross  tonnage  of  about 
20.000  tons  and  a  speed  of  23  knots. 
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Minnesota  Engineers  Meet 

I.Cuiuliided  from  p.  163) 
it  cost  20c.  per  member  and  the  last 
six  months  33c.  per  member  per  month. 
The  membership  now  numbers  1,163. 
One  society,  the  St.  Paul  section  of  the 
American  Society  of  Mechanical  Engi- 
neers, has  withdrawn. 

Nine  technical  papers  presented  to 
the  highway  section  of  the  Surveyors 
and  Engineers  Society,  which  was  at- 
tended by  225  state  and  county  engi- 
neers and  officials,  covered  the  use  of 
marl,  subgrade  analysis,  gravel  loca- 
tion, Bates  and  Pittsburg  road  tests, 
snow  removal,  marking,  county  aid 
work,  contractors  point  of  view  on  ma- 
terials and  bridge  maintenance. 

Highway  Section — Charles  H.  Dow, 
in  reporting  on  three  roads  made  of 
marl  and  sand  like  a  sand-clay  road  in- 
dicated that  the  greater  tendency  to  be- 
come dusty  may  be  overcome  with  cal- 
cium chloride,  that  unlike  sand-clay, 
marl-sand  resists  the  penetration  of 
water,  that  although  more  compressible, 
marl-sand  ruts  less  easily  as  it  retains 
its  molded  shape  under  pressure  while 
sand-clay  flows  under  pressure.  The 
university  experiment  station  has  just 
issued  a  bulletin  covering  Mr.  Dow's 
work  which  was  carried  out  co- 
operatively by  the  university  and  state 
highway  department. 

C.  L.  Mott,  of  the  state  highway  de- 
partment, explained  how  to  use  the 
available  geological  information  in 
hunting  gravel  deposits. 

E.  0.  Hathaway,  of  the  U.  S.  Bureau 
of  Public  Roads,  outlined  briefly  the 
Bates  and  Pittsburg  road  tests  giving 
his  conclusions  on  the  capacity  of  sur- 
faces and  subgrade  to  support  loads, 
the  temperature  effect,  effect  of  traffic 
and  its  distribution  on  the  surface. 

Snow  removal  experiences  on  a  100- 
mile  stretch  of  road  north  of  Lake 
Superior  from  Two  Harbors  to  Grand 
Marais  beyond  the  end  of  the  railroad 
were  given  by  P.  D.  Mold,  of  the  state 
highway  department.  Drifts  12  ft. 
deep  following  a  gale  of  70  miles  per 
hour  were  opened  in  three  days  after 
the  blizzard  the  middle  of  February. 
Including  snow  plow  equipment  the 
average  co.st  per  mile  will  be  under 
$1-50.  Di.scussing  the  paper  of  .1.  A. 
Myron  on  marking  Mr.  Mold  stated 
that  he  had  plowed  up  most  of  the 
markers  on  this  road,  indicating  the 
necessity  of  locating  them  beyond  the 
shoulrlt-rs. 

E.  J.  Miller  outlined  the  inspection 
procedure  of  the  state  highway  de- 
partment, the  method  of  calculating 
whether  it  was  cheaper  to  repair  or 
renew  old  bridges. 

Muvicipdl  Prohlrwjf — The   municipal 

jioction,    after     a     di.scussion    on    fire 

[irovention      methods,     brought     in      a 

'■solution   passi'd   by  the  whole  society 

:illing    for    uniform    hydrant    threads. 

Later  the  proposal  will  go  to  the  fed- 

■  ration  for  final  endorsement  and  pos- 

-ible    legislative    action.       Garbage    in 

-mall    towns   was   discussed   by   P.   D. 

Minium,  city  engineer,  New  Ulm.   O.  R. 

lirownell,    assistant    engineer    of    the 

tatp  board  of  health,  read  a  papor  on 

The   Disinfection  of  Wells,  Rrservoira 

I  rid    Distribution    System.i    to    Remove 

Indications  of   Contamination." 

Droivftffr  Sectinv — ThaddeuB  Surber, 
'iologist  of  the  state  game  and  fish  dc- 
•'•■irfment,  warned  the  drainage  section 
f  the  dangerg  to  the  state's  water  re- 
sources of  excessive  drainagt-  through 


lowered  ground  water,  smaller  rainfall 
and  more  rapid  runoff. 

A  progress  report  was  submitted  on 
the  problem  of  obtaining  better  tile  by 
D.  G.  Miller,  senior  drainage  engineer, 
U.  S.  Bureau  of  Public  Roads.  E.  V. 
Willard,  state  commissioner  of  drain- 
age and  waters,  outlined  the  state's  pro- 
cedure in  the  inspection  of  tile.  The 
section  asked  the  society  to  approve 
further  co-operation  in  research  on 
drainage  and  tile  on  the  part  of  the  uni- 
versity and  Bureau  of  Public  Roads. 

A  move  to  kill  the  publication  of  the 
Proceedings  was  balked  and  the  whole 
matter  referred  to  the  publication  com- 
mittee with  the  consensus  of  opinion 
favorable  to  making  some  arrangement 
with  the  federation  to  publish  in  the 
Bulletin  abstracts  of  the  papers  and 
proceedings,  paying  for  the  additional 
space  required  over  that  which  would 
ordinarily  be  given  to  the  state  society. 

The  newly  elected  officers  of  the  state 
society  are:  President,  C.  L.  Mott;  vice- 
president,  T.  H.  Curtis;  representative 
on  the  federation  board,  J.  L.  Pickles; 
secretary-treasurer,  E.  G.  Briggs. 


Personal  Notes 
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Engineering  Societies 


Calendar 


AnnoBl  MeetinsB 


AMERICAN  RAILWAY  ENGINEER- 
ING ASSOCIATION.  Chicago ;  An- 
nual Convention,  Chicago,  March 
13-15. 

AMERICAN  ASSOCIATION  OP  EN- 
GINEERS. Chicago  ;  Annual  Con- 
vention. Norfolk,  Va.,  May  7-9. 

.\MERICAN  SOCIETY  OP  CIVIL 
ENGINEERS,  New  York;  Spring 
Meelinfe',  New  Orleans,  La.,  April 
18-20. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION. New  York  City ;  An- 
nual Convpntion,  Detroit,  Mich., 
May  21-25. 

AMERICAN  SOCIETY  FOR  TEST- 
ING M.VTERIALS,  Philadelphia; 
Annual  Meeting.  .Atlantic  City, 
N.  J.,  June  25-29  or  .lO. 


The  Boston  Society  of  Civil  Engi- 
neers on  March  28  will  hold  its  seventy- 
fifth  annual  niecing.  In  addition  to 
reports  of  committees  and  election  of 
officers  there  will  be  a  smoker  and 
vaudeville.  The  meeting  is  to  be  held 
at  the  Boston  (lity  Club. 

The  Society  of  Terminal  Engineer^ 

New  York,  will  listen  on  Tuesday  eve- 
ning, March  13,  to  a  talk  on  "Tenta- 
tive Regulations  of  Marine  Properties 
Against  Damage  by  Fire,"  by  Charles 
H.  Fischer,  chairman,  committee  on 
docks,  piers  and  wharves  of  the 
National  Fire  Protection  Association. 
The  meeting  will  be  held  in  the  Engi- 
neering Societies  Building,  29  W.  39th 
St.  at  8  o'clock. 

The  Topeka  Engineers'  Club  at  its 
meeting  recently  elected  as  1923  presi- 
dent F.  W.  Kpp.s  bridge  engineer  of 
the  Kansas  highway  commission,  to 
succeed  A.  B.  Griggs.  R.  H.  Prnnartz 
was  elected  first  vice-president;  W.  S. 
Lammers,  of  the  Santa  Fp,  second  vice- 
president;  H.  R.  Buchanan,  of  the 
public  utilities  commission,  secretary 
and  publicity  director,  and  Clyde  A. 
Funchess,  of  the  Southwestern  Bell 
Telephone  Co.,  treasurer. 


CoL.  A.  B.  Barber  has  been  appointed 
manager  of  the  department  of  trans- 
portation and  communication  of  the 
Chamber  of  Commerce  of  the  United 
States  to  succeed  J.  Rowxand  Bibbins 
who  has  resigned  to  engage  in  private 
engineering  practice.  Colonel  Barber 
is  a  graduate  of  West  Point  who  served 
during  the  World  War,  first  on  the 
railway  commission  sent  to  France  in 
the  Spring  of  1917  to  study  transpor- 
tation conditions  and  later  with  the 
army  in  various  capacities.  After  the 
war  he  was  connected  with  the  Amer- 
ican Relief  Administration  in  Central 
Europe  and  later  became  techical  ad- 
viser to  the  Republic  of  Poland. 

Alex  Lariviere,  of  Quebec,  has  been 
appointed  by  the  provincial  govern- 
ment of  Quebec  chief  engineer  of  the 
Quebec  Public  Service  Commission  with 
offices  at  Montreal. 

M.  E.  MiLLiRON,  of  Butler,  Pa.,  has 
been  chosen  city  engineer  of  DuBois, 
a  position  recently  made  vacant  by  the 
resignation  of  Wilson  Morrow.  Mr. 
Milliron  has  been  connected  with  the 
Carson  Engineering  &  Construction  Co. 
of  Butler,  Pa.  He  is  a  graduate  of  Ohio 
Northern  University  and  has  had 
eleven  years'  experience  in  railroad, 
highway  and  municipal  engineering. 

Sullivan  W.  Jones,  of  Yonkers,  has 
been  nominated  by  Governor  Smith  to 
be  state  archietct  of  New  York,  succeed- 
ing Lewis  S.  Pilcher.  Mr.  Jones  is  a 
graduate  of  Massachusetts  Institute  of 
Technology  and  until  recently  had  been 
technical  director  of  the  American  In- 
stitute of  Architects'  committee  on 
structural  service. 

Gabriel  Hurtubise,  consulting  en- 
gineer and  surveyor,  has  been  author- 
ized by  the  town  council  of  Terrebonne, 
Quebec,  to  prepare  a  complete  plan  of 
the  town,  which  was  recently  destroyed 
by  fire. 

F.  W.  Seidensticker,  for  more  than 
16  years  engineer  in  charge  of  design 
in  the  Chicago  office  of  Purdy  &  Hen- 
derson, and  for  the  last  five  years  chief 
engineer  in  the  office  of  J.  J.  Heuser, 
engineer,  Chicago,  has  opened  a  con- 
sulting office  at  64  East  Van  Buren  St., 
Chicago. 

Soi/)MON-Abbott  Co.,  industrial  en- 
gineers of  New  York,  announce  a 
change  in  the  firm  name  to  that  of 
Abbott,  Merkt  &  Co..  Inc.  No  change 
is  made  in  the  personnel  of  the  firm 
except  that  Col.  G.  R.  Solomon  will  be 
active  only  as  a  director  and  stock- 
holder. Col.  Solomon  has  become  vice- 
president  of  the  Earl  &  Wilson  Co., 
collar  and  shirt  manufacturers  of 
Troy,  N.  Y. 

E.  H.  McGovern  has  been  appointed 
office  engineer  of  the  Cleveland,  Cin- 
cinnati, Chicago  &  .St.  Louis  Ry.  Co. 
with  head()uartcrs  at  Cincinnati,  Ohio. 
He  replaces  F.  H.  Plalstep,  who  re- 
centl.v  resigned. 

William  E.  Wilbur,  formerly  de- 
signing engineer  with  Harrington, 
Howard  &  A.sh,  consulting  engineers 
of  Kansas  City,  Mo.,  has  recently 
joined  B.  H.  Klyce,  consulting  engineer 
of  Nashville,  Tenn.  Mr.  Wilbur  is  an 
associate  engineer  in  the  firm,  in 
charge  of  bridges  and  other  structures 
of  steel  and  reinforced  concrete. 
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G.  E.  Faensworth,  until  recently  a 
resident  engineer  with  the  Oregon 
State  Highway  Commission,  has  been 
made  assistant  engineer  of  the  road 
department  of  the  County  of  Riverside, 
Calif.     He  is  stationed  at  Santa  Monica. 

E.  H.  Weileman,  former  designer 
on  hydro-electric  developments  with 
the  Electric  Bond  &  Share  Co.  of  New 
York  City,  has  become  associated  with 
Mees  &  Mees,  consulting  engineers  of 
Charlotte,  N.  C,  as  designing  engineer. 

The  United  Engineers,  Inc.,  303 
Wood  Street,  Pittsburgh,  consulting 
engineers,  has  been  recently  incor- 
porated by  John  M.  Erhard,  Lee  L. 
Lamm,  and  others.  The  firm  will  spe- 
cialize in  structural  and  mechanical  de- 
sign and  detail.  John  M.  Erhard  is 
president  of  the  company. 

McClELLAN  &  JUNKERSFELD,  INC., 
announce  that  Renshaw  Borie  is  asso- 
ciated vsdth  them  in  their  work  of  en- 
gineering, construction,  and  manage- 
ment, and  is  in  charge  of  their  Phila- 
delphia office  at  112  South  16th  St. 

Stevens  and  Wood,  Inc.,  New  York 
City,  announce  that  the  engineering  and 
eonstructing  business  formerly  con- 
ducted by  the  Wood  Hulse  Yates  Co. 
has  been  taken  over  and  the  personnel 
increased  by  associates  of  wide  experi- 
ence. The  firm  members  of  the  new 
organization  are  R.  P.  Stevens  and 
B.  F.  Wood. 

Don  L.  Jacobson  has  resigned  as. 
resident  engineer  of  the  Union  Bridge 
Company  of  Kansas  City  at  the  Grand 
Tovm  Power  house  terminal  and  has 
accepted  a  position  as  designing  engi- 
neer for  the  Truscon  Steel  Company  in 
their  Kansas  City  office. 

W.  P.  Near,  who  for  the  past  ten 
years  has  been  city  engineer  of  Saint 
Catherines,  Ontario,  has  resigned  and 
has  been  appointed  city  engineer  of 
London,  Ontario. 

H.  Z.  Osborne,  Jr.,  has  resigned  from 
the  position  of  chief  engineer.  Board  of 
Public  Utilities,  Los  Angeles,  Calif., 
which  he  has  held  for  the  past  three 
years,  to  carry  out  the  wishes  of  his 
father  and  become  a  candidate  for 
United  States  Congressman  from  the 
Tenth  District  of  California  to  succeed 
his  father,  who  was  the  late  Congress- 
man Henry  Z.  Osborne. 

Richard  Sachse  has  resigned  as 
chief  engineer  of  the  California  Rail- 
road Conunission,  effective  March  1,  to 
engage  in  private  consulting  engineer- 
ing work.  Mr.  Sachse  entered  the 
employment  of  the  Railroad  Commis- 
sion in  1912  as  assistant  engineer  and 
for  the  past  seven  years  has  been  chief 
engineer. 
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Ira  C.  Sunderland,  U.  S.  junior  en- 
gineer of  Detroit,  Mich.,  died  at  Silver 
City,  N.  M.,  Feb.  15,  aged  43  years. 
Mr.  Sunderland's  professional  career 
began  after  his  graduation  from  the. 
University  of  Wisconsin  in  1902,  when 
he  entered  the  service  of  the  U.  S.  Lake 
Survev  with  headquarters  in  Detroit. 
From  1909  to  1919  he  was  in  charge  of 
the  survey  steamer,  Col.  J.  L.  Lusk, 
during  which  time  he  made  topographic 
and    hydrographic    surveys    along   the 
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Paint  as  an  Aid  in  Maintaining  Industrial 
Property  and  Equipment 

Special  Qualities  Needed  to  Protect  Metal  Surfaces — Preparation  of 
Surface  Important — Spray  Painting  Has  Many  Advantages 


UPKEEP  painting,  done  at  regular 
intervals,  is  one  of  the  best  in- 
vestments a  plant  owner  can  make. 
This  statement  is  made  as  a  preface 
to  a  book  of  190  pages  by  Roy  C.  Shee- 
ler,  soon  to  be  issued  by  the  Paint  and 
Varnish  Division  of  the  E.  I.  Du  Pont 
de  Nemours  &  Co.,  Inc.,  Philadelphia, 
and  intended  as  a  practical  aid  to  plant 
superintendents  and  others  responsible 


West  shore  of  Lake  Huron.  One  of  the 
most  important  surveys  of  which  he 
was  in  charge  was  that  of  the  so-called 
Nine-Fathom  Bank,  a  rock  reef  in  Lake 
Huron  approximately  fifty  miles  from 
the  Michigan  shore.  His  work  formed 
the  basis  for  a  number  of  new  and 
revised  charts  of  various  sections  of  the 
Great  Lakes  issued  for  navigators,  by 
the  U.  S.  Lake  Survey  Office.  He  was 
a  member  of  the  Detroit  Engineering 
Society. 

Joseph  Benjamin  Rider,  an  engineer 
of  South  Norwalk,  Conn,  who  main- 
tained a  consulting  office  in  New  York 
City,  died  at  his  home  last  week,  aged 
54  years.  During  recent  years  Mr. 
Rider  had  spent  a  great  deal  of  time 
in  consulting  work  for  public  and  quasi- 
public  works  and  utilities,  paying  par- 
ticular attention  to  water  supply  and 
purification,  sewerage  and  sewage  and 
refuse  disposal.  He  was  a  graduate  of 
Rensselaer  Polytechnic  Institute,  later 
receiving  a  doctor's  degree  from 
Lafayette.  During  his  earlier  profes- 
sional career  he  had  served  as  editor 
of  Fire  and  Watei;  had  contributed  to 
the  technical  press,  and  was  the  author 
of  "Rider's  Little  Engineer."  He  was  a 
prominent  member  of  the  American 
Water  Works  Association  and  had  been 
active  in  its  proceedings.  He  was  a 
member  as  well  of  the  American  Asso- 
ctation  of  Engineers  and  the  American 
Society  of  Mechanical  Engineers. 

WiLUAM  McNab,  of  Montreal,  late 
chairman  of  the  valuation  committee 
and  engineer  of  the  Grand  Trunk  Ry., 
died  in  Montreal,  Feb.  23,  aged  69 
years.  Mr.  McNab  was  born  at  Ir- 
vine, Scotland,  and  entered  the  serv- 
ices of  the  Grand  Trunk  in  1870  as 
draftsman.  He  was  appointed  chief 
draftsman  in  1887  and  assistant  en- 
gineer in  1896.  He  became  principal 
assistant  engineer  in  1916  and  chair- 
man of  the  valuation  committee  in 
1918.  He  was  elected  a  director  of 
the  American  Railway  Engineering 
Association  in  1905,  and  after  hold- 
ing the  office  of  second  vice-president, 
first  vice-president  and  chairman  of 
many  committees,  he  was  elected  presi- 
dent of  the  association  in  1908,  being 
re-elected  the  following  year. 


for  the  maintenance  of  industrial  prop- 
erty and  equipment.  From  advance 
proofs  of  the  chapters  on  painting  and 
preservation  of  metal  surfaces  the  fol- 
lowing notes  have  been  prepared : 

If  a  protective  coating  can  be  applied 
that  will  keep  out  water  in  every  form 
and  if  means  could  be  devised  to  make 
the  metal  resistant  to  the  flow  of  sur- 
face electric  currents,  there  would  be 
no  corrosion.  Iron  will  not  corrode  in 
air  unless  moisture  is  present  and  it 
will  not  corrode  in  water  unless  air  is 
present.  Paint  manufacturers  have 
developed  finishes  for  metal  surfaces 
which,  if  properly  selected  and  used, 
will  retard  rust  and  decay. 

Essential  Quauties 

In  general,  a  paint  for  the  protection 
of  iron  and  steel  should  be  composed 
of  suitable  pigments  combined  with  the 
proper  vehicle,  the  resultant  product 
being  chemically  permanent,  chemically 
inert  toward  iron,  resistant  to  physical 
damage,  impervious  to  air  and  moist- 
ure, sufficiently  elastic  to  expand  and 
contract  without  damage,  and  rust 
inhibitive.  The  pigment  must  be  ex- 
ceedingly fine  for  satisfactory  results 
and  there  must  be  an  affinity  between 
the  pigment  matter  and  the  oil.  If 
this  attraction  does  not  exist,  the  paint 
may  brush  out  thin  but  be  full  of 
breaks  and  imperfections,  gi%nng  poor 
protection  to  the  metal  underneath. 
Too  rapid  drying  is  an  indication  of 
unstable  chemical  condition.  A  paint 
that  dries  to  a  brittle,  easily  abraded 
surface  is  of  little  value  on  metal  work. 

Elasticity  is  one  of  the  most  im- 
portant characteristics  of  a  successful 
paint  coating.  If  it  does  not  expand 
and  contract  with  the  metal  over  which 
it  is  used  it  will  quickly  fail.  Metal 
surfaces  primed  with  a  paint  composed 
of  a  substantial  amount  of  one  or  more 
basic  or  chromate  pigments  and  fin- 
ished with  carbon  or  iron  oxide  paint, 
will  be  protected  from  corrosion  under 
most  conditions  for  a  long  time.  Lin- 
seed oil,  when  used  without  the  addi- 
tion of  pigment',  is  not  a  desirable 
material  to  use  as  a  priming  coat. 
Such  a  foundation  coat  is  often  a 
direct  cause  of  peeling  or  blistering  of 
the  finishing  coat.  Paints  containing 
tar  or  those  with  a  tar  base  should  not 
be  used  on  steel  structures  exposed  to 
the  weather,  as  tar  paint  films  rapidly 
check  and  crack. 

Preparation  of  Surface 

The  metal  surface  must  be  properly 
prepared  before  the  paint  is  applied 
It  must  be  free  from  dust  and  dirt 
and  all  grease  and  oil  should  be  re- 
moved by  benzene.  Rust  and  mill  scale 
should  be  removed  by  sand  blasting  or 
with  hammers,  steel  scrapers,  or  wire 
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blushes.     Sand  blasting  is  the  best,  but 
the  most  expensive  method. 

Galvanized  iron  surfaces,  although 
able  to  Wfithstand  the  action  of  the 
elements  for  a  short  time,  should  be 
painted  promptly  when  new.  In  the 
process  of  galvanizing  an  oily  surface 
remains,  to  which  paint  will  not  adhere. 
This  oil  must  be  removed  by  washing 
with  a  solution  made  by  dissolving 
8  oz.  of  copper  acetate  or  copper  sul- 
phate in  1  gal.  of  warm  water. 

Application  op  MATEaiiAL 
Faulty  application  is  one  of  the 
greatest  causes  of  paint  defects.  The 
use  of  the  proper  primer  is  of  utmost 
importance.  It  should  be  brushed  out 
well  and  not  applied  too  heavily. 
Plenty  of  time  between  coats  should 
be  allowed  for  thorough  drying.  Paint 
will  blister  and  peel  if  the  surface  on 
which  it  is  applied  is  damp  or  if  the 
coat  applied  is  too  heavy.  The  paint 
should  be  stirred  thoroughly  before 
using  and  the  manufacturer's  recom- 
mendations as  to  the  material  to  use 
if  thinning  is  required  should  be  fol- 
lowed. If  the  contents  of  a  paint  con- 
tainer have  skinned  over,  remove  the 
skin — do  not  stir  it  into  the  paint 
under  any  circumstances. 

In  painting  structural  steel,  the  shop 
coat,  which  acts  as  a  primer,  is  fol- 
lowed with  a  field  coat.  In  each  case 
the  spreading  capacity  is  about  750 
sq.ft.  per  gallon,  or  about  2  tons  of 
steel  per  gallon  of  paint,  for  one  coat. 
In  painting  steel  tanks  containing 
volatile  liquids  the  color  of  the  paint 
is  v'ital.  Dark  colored  paints  absorb 
heat  rays,  causing  loss  by  evaporation 
of  the  contents  of  the  tank.  Gloss  fin- 
ishes absorb  less  heat  than  flat  paints. 

Spr.\y  Painting 

In  spray  painting  just  enough  air 
pressure  should  be  used  to  cause  the 
paint  to  flow  freely  through  the  hose 
to  the  spraying  machine.  When  work- 
ing on  the  ground  a  pressure  of  from 
5  to  10  lb.  is  sufficient  to  force  the 
average  material  through  the  hose  and 
from  S.S  to  4.5  lb.  to  atomize  the  paint 
at  the  nozzle.  The  nozzle  should  be 
held  at  a  distance  of  from  6  to  8  in. 
from  the  surface  to  be  coated.  It  is 
necer.sary  to  have  a  varie'.y  of  sprays 
and  nozzles  for  different  kinds  of  work. 
The  average  spray  requires  6  cu.ft.  of 
air  per  minute.  The  spray  job  will 
generally  prove  more  satisfactory  for 
industrial  upkeep  purposes  than  brush 
work.  Cleaning  spray  equipment  after 
each  day's  work  is  of  utmost  impor- 
tance. All  paint  should  be  blown  out 
of  the  line  and  tank  and  half  a  gallon 
of  kerosene  run  through.  The  spray 
should  be  disassembled  from  the  hcse 
and  left  in  kerosene  overnight. 

In  spray  painting  a  large  amount 
of  sraffoliling  is  eliminated  and  an 
operator  can  cover  a  sui^face  10  to 
15  ft.  distant.  The  average  width  of 
spray  stroke  is  10  in.,  as  again.st  3  to 
4  in.  with  a  brush. 

Periodic  inspection  of  plant  and 
equipment,  at  least  once  a  year,  should 
be  made  to  determine  the  condition  nf 
all   surfarrs. 
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New  Center  Lock  for  Double 
Leaf  Bascule  Bridges 

Jaw  Castings  and  Links  Act  as  Toggle 

in  Closing  Bridge — Wear  Reduced 

by  Improved  Device 

By  p.  L.  Kaufman 
The  Strauss  Bascule  Bridge  Co.,  Chicago 

CENTER  locks  on  double-leaf  bascule 
bridges  serve  the  function  of  equal- 
izing the  shear  between  the  leaves  where 
each  leaf  acts  as  a  cantilever  under  live 
load.  When  one  leaf  is  loaded  and  the 
other  not — a  condition  that  occurs  every 
time  a  heavy  wheel  load  passes  the 
floor  joint — it  is  apparent  that  unless 
some  means  is  employed  to  cause  both 
leaves  to  deflect  practically  the  same 
amount  there  will  exist  an  offset  in  the 
roadway  at  the  joint. 

Heretofore,  the  best  center  lock  em- 
ployed in  bascule  bridges  consisted  of  a 
motor-driven  latch-bar,  or  plunger,  mov- 
ing in  guides  secured  to  the  bottom 
chord  of  each  bascule  trass,  which  fitted 
into  a  socket-like  casting  in  the  bottom 
chord  of  the  other  leaf. 


First  Bridge  with  New  Lock 

The  State  Street   Bridge.   Racine.  Wis. 

actuated  at  the  center  of  the  bridge  by 
a  5-hp.  electric  motor. 

The  throw  of  the  crank-pin  is  such  as 
to  cause  the  jaws  to  engage  the  opening 
in  the  flange  casting.  When  the  gear  is 
revolved  in  the  other  direction  the  jaws 
are  pulled  back  entirely  clear  of  the 
casting.  An  adjustment  is  provided 
whereby  the  vertical  distance  between 
the  horizontal  faces  of  the  jaw  castings 
can  be  varied  slightly  until  a  proper 
fit  is  secured.  The  main  castings  are 
cast  in  half  and  bolted  together  in  place 
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Bascule  Bridge  Center  Lock  in  Open  and  Closed  Positions 


While  the  latch-bar  type  answers  the 
purpose  reasonably  well,  it  has  certain 
deficiencies.  There  is,  for  instance,  con- 
siderable wear  both  in  the  guide  cast- 
ings and  in  the  socket  casting  which 
can  only  be  properly  adjusted  by  a 
cumbersome  method  of  shimming.  In 
bringing  the  two  bascule  leaves  to  exact 
closure  independently  of  the  operating 
motors  in  the  final  stages  of  closing 
the  bridge,  the  horizontal  latch  bar 
overstrains  the  connections  of  the  guide 
and  socket  castings,  besides  creating 
friction  and  wear  between  the  bar  anel 
the  socket  casting. 

The  so-called  jaw  lock  developed  and 
patented  by  the  Strauss  Bascule  Bridge 
Co.  overcomes  the  deficiencies  above  ex- 
plained. It  was  installed  for  the  first 
time  on  the  State  St.  Bridge,  Racine, 
Wis.,  completed  in  July,  1922.  It  will 
be  seen  from  the  illustrations  that  the 
lock  consists  primarily  of  two  jaw-like 
castings  attached  to  the  end  of  each 
main  girder  of  the  leaf  fitting  securely 
into  the  rectangular  mouth  or  opening 
of  a  flanged  casting  attached  to  the 
end  of  each  main  girder  of  the  other 
leaf.  The  jaw  ca-^tinga  are  pivoted  at 
their  extremities  and  are  moverl  back 
and  forth  by  a  .pair  of  forged  steel  link.i. 
The  links  are,  in  turn,  actuated  by  a 
crank  pin  on  the  hub  of  a  gear  wheel 
mounted  in  a  collar  bearing  boltp<l  to 
the  girrler  web.  The  gear  wheel  meshes 
with  a  pinion  keyed  to  a  cross-shaft  ex- 
tending between  the  main  girders  and 


which     facilitated     manufacture     and 
erection. 

The  efficiency  of  the  lock  in  drawing 
one  leaf  into  place  after  the  other  is 
closed  is  apparent  as  the  jaws  and  links 
act  as  a  toggle  and  are  a  great  as- 
sistance to  the  operator  in  finally  clos- 
ing the  bridge.  The  advantage  over 
the  old  style  plunger  lock  in  this  respect 
is  marked.  The  jaws,  in  disengaging, 
move  away  from  the  surfaces  of  the 
casting  which  they  engage  and  thus 
avoid  wear. 


To  Produce  3,000,000  Motor 

Vehicles  This  Year, 

Reeves  Estimates 

Based  on  figures  for  January  and 
February,  and  depending  somewhat  on 
supplies  of  closed  bodies,  production  of 
motor  cars  and  trucks  should  approach 
the  :?,000,000  mark  in  1923,  according 
to  a  statement  made  last  week  by  Al- 
fred Reeves,  general  manager,  National 
Automobile  Chamber  of  Commerce.  The 
production  for  1922  was  2,B77,0l»0  cars 
and  trucks. 

There  are  now  11,750,000  motor  ve- 
hicles in  use  in  this  country,  10  per 
cent  of  which  are  trucks.  Students  of 
the  industry,  believe,  Mr.  Reeves  sai<l. 
that  the  United  States  can  profitably 
use  12,000,000  curs  and  3,000,000  trucks, 
which  would  require  a  renewal  demand 
in  excess  of  2,400,000  vehicles. 


468 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  10 


To  Develop  Standards  for 
Construction  Equipment 

The  Associated  General  Contractors 
of  America  has  requested  the  co-opera- 
tion of  the  Materials  Handling  Division 
of  the  American  Society  of  Mechanical 
Engineers  in  the  development  of  speci- 
fications and  standards  for  road- 
building  and  general  construction 
machinery.  The  executive  committee  of 
the  division,  at  its  meeting  Feb.  16, 
voted  to  co-operate  with  the  contractors 
by  undertaking,  through  its  member- 
ship, the  technical  work  involved.  The 
contractors,  it  is  understood,  believe 
that  there  is  an  opportunity  in  the 
direction  of  simplification  of  repair 
parts  and  for  improvement  in  the  qual- 
ity of  materials  entering  into  construc- 
tion plant. 

H.  V.  Goes,  chairman  of  the  Materials 
Handling  Division  of  the  A.S.M.E., 
presented  a  plan  for  organization 
within  the  society  of  a  contractors' 
equipment  code  committee  to  produce 
the  standard  specifications  discussed  at 
the  meeting.  The  plan  involves  co- 
operation of  several  of  the  professional 
divisions  and  the  research  and  stand- 
ardization committee  of  the  American 
Society  of  Mechanical  Engineers.  It 
was  pointed  out  that  if  the  society,  at 
the  outset,  communicated  its  plans  to 
the  American  Engineering  Standards 
Committee,  the  latter  body  would  un- 
doubtedly be  glad  to  sponsor  the  work 
and  would  agi-ee  to  have  such  specifi- 
cations as  were  produced  designated 
as  American  standards. 
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Pennsylvania  Crusher  Co.,  Phila- 
delphia, has  opened  a  district  office  in 
Chicago  in  charge  of  C.  S.  Darling. 
The  equipment  handled  will  include 
single-roll  crushers  for  primary  break- 
ing and  hammer  crushers  for  second- 
ary and  finer  crushing  of  rock,  in 
addition  to  coal-breaking  machinery. 
Mr.  Darling  is  a  graduate  of  Worcester 
Polytechnic  Institute,  served  as  cap- 
tain with  the  108th  Engineers  during 
the  World  War  and  was  editor  of  Rock 
Products  during  the  past  year. 

J.  A.  Fay  &  Egan  Co.,  of  Cincin- 
nati, Ohio,  manufacturers  of  wood 
working  machinery,  have  leased  the 
building  at  260  Spear  St.,  San  Fran- 
cisco and  will  occupy  the  structure  as 
a  salesroom  and  warehouse.  The 
branch  will  be  under  the  management 
of  Guy  D.  Reynolds,  Pacific  Coast 
manager.  Salesmen  from  this  office 
will  cover  six  western  states. 

P.  H.  Brigham,  formerly  engineer 
with  the  New  York  State  Highway 
Department,  has  resigned  as  engineer 
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plant  is  completed.  The  list  of  steel 
shapes  fabricated  includes  plain  and 
deformed  bars,  plain  rounds,  rods, 
angles,  cold-drawn  steel,  spirals  for 
concrete  columns.  This  gives  the  Penn 
company  what  is  claimed  to  be  the 
largest  and  most  complete  plant  in  New 
England  for  this  kind  of  work. 


=i 


David  Reeves,  president.  Phoenix 
Iron  Co.  and  Phoenix  Bridge  Co., 
Philadelphia,  died  Feb.  5. 

David  Cochrane,  inventor,  designer 
and  first  builder  of  the  open  feed-water 
heater  which  bears  his  name,  died 
Jan.  24.  He  was  born  in  Scotland  in 
1850,  came  to  the  United  States  in  1879 
and  while  employed  by  the  Harrison 
Safety  Boiler  Works,  Philadelphia, 
brought  out  his  open  heater  in  1883. 
His  contribution  to  steam  engineering- 
made  possible  the  more  efficient  utiliza- 
tion of  exhaust  steam  for  heating  build- 
ings and  for  heating  and  purifying 
water  for  boilers  and  other  industrial 
purposes. 

L.  R.  Grannis,  former  Chicago  man- 
ager of  the  Blaw-Knox  Co.  and  later 
manager  for  Landes  &  Co.  of  Denver, 
Colo.,  has  been  appointed  as  agent  for 
the  sales  of  Blaw-Knox  products  in 
Colorado.  This  selling  representation 
by  Mr.  Grannis  will  cover  road-building 
equipment,  clamshell  buckets,  Pruden- 
tial buildings  and  other  products. 

Bruce  C.  Wilson,  general  manager 
of  the  Asphalt  Block  Pavement  Co., 
Toledo,  Ohio,  will  be  connected  with 
the  Brooks  Construction  Co.,  Fort 
Wayne,  Ind.,  as  its  secretary,  after 
Feb.  1,  1923. 

Louis  W.  Siputy  has  resigned  from^ 
the  position  of  Commercial  Engineer 
in  the  Philadelphia  office  of  the  Safety 
C^r  Heating  &  Lighting  Company, 
to  become  affiliated  with  the  Alfred  3. 
Forschner  Co.,  Philadelphia,  in  the  sale 
of  construction  equipment  and  con- 
ti'actors'  supplies. 


Equipment  and  Materials 


Ballast-Cleaning  Machine  on 
Santa  Fe  Ry. 

For  cleaning  stone  ballast  in  railway 
track  a  light  power-operated  and  self- 
propelled  machine  introduced  originally 
on  the  Atchison,  Topeka  &  Santa  Fe 
Ry.  has  been  found  more  rapid  and 
economical  than  the  ordinary  method  of 
handling  the  material  with  ballas* 
forks.  The  entire  equipment  is  mounted 
on  a  low  four-wheel  truck  and  has  an 


Track  Machine  for  Cleaning  Railway  Ballast 


in  charge  of  sales  of  road  equipment 
in  the  Middle  West  for  the  Lakewood 
Engineering  Co.,  Chicago,  and  has  en- 
tered the  firm  of  List  &  Gilford  Con- 
struction Co.,  of  Kansas  City,  Mg.,  in 
charge  of  its  road  construction,  with 
headquarters  at  St.  Louis,  Mo. 

E.  O'Keefe  has  discontinued  his  pri- 
vate engineering  practice  and  will 
represent  the  Western  Paving  Brick 
Manufacturers  Association  in  Iowa  and 
Minnesota,  with  headquarters  in  Mason 
City,  Iowa. 

Wayne  Wetherill,  formerly  chief 
engineer  of  the  Link-Belt  Co.,  Chicago, 
has  opened  an  office  in  the  Real  Estate 
Trust  Bldg.,  Philadelphia,  as  consult- 
ing engineer,  specializing  in  conveying 
mcchinery  and  general  construction. 

N.  F.  Ambursen  has  severed  his  con- 
nection with  the  Blaw-Know  Co.,  Pitts- 
burgh, where  he  held  the  position  of 
chief  engineer  of  the  building  depart- 
ment, and  has  entered  into  private  con- 
sulting practice,  specializing  on  hy- 
draulic construction.  Mr.  Ambursen  is 
the  originator  of  the  reinforced  con- 
crete type  of  dam  which  bears  his  name. 

Penn  Metal  Co.,  Boston,  has  pur- 
chased the  New  England  steel  rod  and 
bar  business  of  the  Midvale-Cambria 
Co.,  including  all  machinery,  tools  and 
mei'chandise.  The  Boston  plant  of  the 
Midvale  company  will  be  operated  by 
the  Penn  Metal  Co.  until  such  time  as 
the  Penn  company's  new  bar  and  rod 


overall  length  of  about  26  ft.,  with  a 
weight  of  IJ  tons.  One  of  the  latest 
of  the  machines  is  shown  in  the  accom- 
panying view. 

Projecting  beyond  the  front  wheels 
is  a  long  shallow  hopper  or  trough  into 
which  the  men  shovel  the  dirty  ballast 
At  the  bottom  of  the  trough  is  a  10-in. 
belt  conveyor,  13  ft.  long,  feeding  a 
similar  conveyor  inclined  22  deg. 
above  the  horizontal  and  fitted  with 
leather  slats  or  lugs.  From  this  second 
conveyor  the  material  is  dis'chai-ged  into 
a  cylindrical  vrire  screen  34  in.  In 
diameter  and  44  in.  long,  having  a  rec- 
tangular mesh  iJ  x  li  in.  It  revolves 
at  21  r.p.m.  and  in  operation  it  is  cov- 
ered by  a  sheet-iron  hood.  Dirt  falling 
through  the  screen  drops  into  a  hopper 
feeding  a  16-in.  b^t  conveyor  carried  by 
a  lateral  frame  and  discharging  about 
1  ft.  beyond  the  toe  of  the  ballast. 
Clean  stone  passing  off  the  screen  drops 
into  a  hopper  with  inclined  delivery 
chute  at  the  rear  of  the  machine.  This 
hopper  and  chute  swng  on  a  vertical 
axis,  so  that  the  stone  can  be  delivered 
between  or  outside  of  the  rails. 

Power  for  tlie  conveyors  and  screen 
and  for  propelling  the  car  is  furnished 
by  a  15-hp.  four-cylinder  gasoline  motor 
of  the  automobile  type,  the  rear  axle 
having  a  transmission  gear  with  shaft 
driven  from  the  motor  shaft  through  a 
clutch.  In  going  to  and  from  work  the 
machine  can  travel  at  about  13  ni.p.h. 
By  means  of  handles  and  a  pair  of 
flanged  wheels  set  transversely  to  the 
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rails,  the  machine  can  readily  be  lifted, 
turned  round  and  moved  clear  of  the 
track  on  a  pair  of  temporary  rails  at 
right  angles  to  the  track  rails. 

In  operation,  the  machine  is  accom- 
panied by  a  gang  of  about  18  men;  12 
men  digging  out  the  ballast  and  shovel- 
ing it  into  the  hopper,  1  man  handling 
the  stone  chute,  1  man  helping  with 
the  stone  and  also  clearing  away  the 
dirt  from  the  discharge  conveyor  when 
necessary,  2  flagmen,  1  machine  oper- 
ator and  1  foreman.  The  shoveling  of 
ballast  into  the  hopper  averages  1  cu.yd. 
per  man  per  hour.  With  ballast  taken 
out  to  the  bottom  of  tie  at  center  of 
track  and  sloping  to  4  in.  below  end  of 
tie  and  then  to  the  toe  of  the  ballast, 
the  quantity  handled  averages  30  cu.yd. 
per  100  ft.  of  single  track. 

This  machine  was  invented  originally 
by  W.  F.  Muff,  roadmaster  of  the 
Atchison  Topeka  &  Santa  Fe  Ry.,  but 
has  been  developed  and  improved  by  the 
engineers  of  the  Maintenance  Equip- 
ment Co.,  Chicago,  which  is  now  manu- 
facturing it. 

New  Detail  for  Oil  Columns 
in  Railway  Sen'ice 

A  reversible  discharge  elbow  on  the 
spout  of  an  oil  column  for  supplying 
oil  fuel  to  locomotive  tenders  is  a  new 
device  introduced  by  the  T.  W.  Snow 
Construction  Co.,  Chicago,  to  prevent 
the  waste  and  nuisance  of  oil  dripping 
on  the  track.  For  delivering  oil,  the 
pivoted  spout  is  pulled  down  to  the  po- 
sition indicated  by  the  dotted  line  in  the 


accompanying  drawing.  When  the  tank 
is  full  the  fireman  reverses  the  position 
of  the  elbow  and  releases  the  spout, 
which  i.*  returned  ti  a  position  above 
the  horizontal  by  mi-ans  of  a  coiled 
•■pring.  In  this  position  oil  in  both  the 
elbow  and  spout  is  flrained  hack  to  the 
valve  chamber  at  the  rear  of  the  spout. 

\  full  opening  ff)r  the  flow  of  oil  is 
■  iven  by  a  piston  valve  having  its  stem 

'.ithin  the  spout  and  operated  by  a 
1' ver  and  hand  wheel.  The  first  move- 
ment  of  the   valve   rod   opens   a    small 

ilot  valve  to  equalize  the  pressure  and 
further  movement  of  the  rod  then  opens 
Ihf  main   valve 


Road  Form   Has  Line-Point  Top 
and  Rivetless  Wedge  Joints 

Elimination  of  all  rivets,  bolt  holes 
and  stake  boxes,  a  rounded  or  line 
point  top  surface  on  which  stone  or 
concrete  cannot  lodge  and  interfere 
with  the  smooth  riding  of  finishing  ma- 
chine, subgrader,  or  hand  templet,  and 
a  lock  joint  of  two  simple  wedges,  are 
distinctive  features  of  the  Carr  form  for 
concrete  roads  which  has  recently  been 
introduced  by  the  Lakewood  Engineer- 
ing Co.,  Cleveland,  Ohio.  The  several 
points  in  which  the  design  of  this 
form  differs  from  that  of  other  road 
forms  are  indicated  in  the  accompany- 
ing sketch. 

The  form  is  manufactured  of  A-in. 
metal   in    12-ft.    lengths,  20    per   cent 
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longer  than  has  been  customary  for 
road  forms,  thus  reducing  the  number 
of  joints.  The  rounded  top,  the  manu- 
facturer claims,  provides  a  self-cleaning 
feature  inasmuch  as  it  prevents  con- 
crete or  pieces  of  stone  resting  on  the 
top  surface  and  causing  bumps  over 
which  the  wheels  of  the  finishing  ma- 
chine must  pass.  With  the  line  point 
top,  therefore,  an  accurate  thickness 
and  smooth  surface  of  concrete  slab 
is  secured.  Even  a  slight  tilting  of  the 
form,  it  is  pointed  out,  does  not  change 
the  elevation  of  the  top  surface  or 
working  edge. 

An  ingenious  locking  arrangement 
of  two  simple  wedges  insures  accu- 
rate and  rigid  connection  of  form  sec- 
tions. The  wedges  are  tightened  or 
loosened  by  a  few  blows  of  a  hammer 
or,  if  that  tool  is  not  handy,  the  metal 
stake  it.self  may  be  used. 

The  base  of  the  forms  is  5  in.  wide, 
sufficient  to  afford  ample  bearing  for 
the  support  of  mechanical  finishing 
and  subgrading  machines.  The  usual 
stake  boxes  are  done  away  with  and 
a  flat  stake  with  a  penetration  of  18  in. 
may  be  driven  at  any  point  to  engage 
the"  upturned  outer  edge  of  the  form 
base.  As  a  rule,  three  stakes  are  used 
for  each  12-ft.  section  of  form. 

The  forms  are  manufactured  in 
heights  of  6,  7,  8,  and  9  in.,  weighing, 
without  wedges  and  stakes,  9,  9.6,  10.2, 
and  1 1  lb.  per  foot,  respectively.  The 
simplicity  of  the  design  of  this  form 
minimizes  handling  costs  on  the  job, 
in  addition  tfi  producing  a  smooth  slab 
of  accurate  thickness. 


Samuel  M.  Vauclain,  president, 
Baldwin  Locomotive  Works,  has  ac- 
cepted an  invitati,,n  from  Dr.  Thomas 
S.  Baker,  president  of  Carnegie  Insti- 
tute of  Technology,  to  address  the 
general  assembly  of  students  March  14. 
For  many  years  Mr.  Vauclain  was 
superintendent  of  the  Baldwin  works, 
becoming  vice-president  in  1911,  senior 
vice  president  in  1917,  and  president 
in  May,  1919. 


Publicdtions  from  the^ 
Construction  Industry 

Industrial  Raibraii  Equipment  — 
KoppEL  Industrial  Car  &  Equipment 
Co.,  Koppel,  Pa.,  illustrates  and  de- 
scribes its  line  of  narrow-gage  cars, 
tracks,  and  batch  boxes  in  a  new  bul- 
letin. One  of  the  newer  developments 
is  the  multiple  batch-box  truck,  de- 
signed for  24-in.  gage  track  and  with 
a  capacity  of  20,000  lb.  or  five  loaded 
31-cu.ft.  batch  boxes.  The  same  type 
of  truck  for  36-in.  gage  has  a  capacity 
of  36,000  lb.,  or  five  loaded  54-cu.ft. 
batch  boxes.  Both  steel  and  wood  batch 
boxes  are  illustrated;  they  are  of  the 
tip-over  and  the  drop-bottom  types. 
With  the  latter  a  special  cement  com- 
partment may  be  used. 


Water-Works  Pumps  —  De  Laval 
Steam  Turbine  Co.,  Trenton,  N.  J., 
in  a  100-p.  illustrated  manual,  entitled 
"Ten  Years'  Progress  in  Water- Works 
Pumps,"  presents  to  water-works  offi- 
cials and  engineers  not  merely  an  out- 
line of  the  development  of  the  steam 
turbine  driven  centrifugal  pump,  but  a 
comprehensive  technical  treatise  with 
photographs  and  diagrams  on  steam 
pumping  units.  In  addition,  there  are 
detailed  descriptions  of  actual  instal- 
lations in  many  of  the  principal  cities 
of  the  country.  The  manual  is  replete 
with  engineering  data.  There  is  a  chap- 
ter on  water  measurement  with  Venturi 
meter,  orifices  and  nozzles  and  Pitot 
tubes.  A  considerable  amount  of  tabu- 
lated matter  is  presented  as  well  as 
curves  and  charts  for  determining  re- 
sistance of  pipes  to  flow  of  water. 


Lighting  Data — EnisoN  Lamp  Works, 
of  the  General  Electric  Co.,  Harrison, 
N.  J.,  has  issued  a  series  of  illustrated 
bulletins  dealing  with  the  lighting  of 
industrial  plants  of  all  kinds.  Specific 
data  are  given  for  textile  mills,  wood- 
working plants,  paper  and  pulp  mills, 
garages,  the  food  industries,  and  street 
lighting  with  Mazda  lamps. 


Water  Testing  Apparatu^t — WALLACE 
&  TiEBNAN  Co!,  Inc.,  Newark,  N.  J., 
is  issuing  a  series  of  technical  publica- 
tions describing  its  various  bacteriolog- 
ical and  chemical  testing  outfits  for 
water  supply  and  sewage  treatment 
work. 

Paving  Mixers — Chain  Belt  Co.,  Mil- 
waukee, has  just  issued  a  new  44-p. 
catalog,  covering  the  1923  models  of 
Rex  pavers.  It  is  well  illustrated  and 
many  of  the  operating  features  are 
shown  with  the  internal  mechanisms  ex- 
posed to  indicate  their  exact  functions. 
The  machines  are  shown  with  both  full 
and  half  length  chain  treads.  Particu- 
lar attention  has  been  given  to  the  en- 
closed transmis-sions.  The  discharge  of 
the  Rex  pavers  has  been  speeded  up 
by  the  use  of  an  enclosed  automatically 
controlled  mechanism  which  relieves  the 
operator  the  moment  the  discharge 
cnute  is  placed  in  motion.  On  the 
charging  skip  the  throat  opening  has 
been  designed  so  that  neither  the  throat 
nor  drum  openings  are  restricted  by  the 
discharging  angle  of  the  skip.  The  dis.- 
tribiiting  system  has  several  automatic 
operating  features. 
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Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


& 


Production  and  Materials  Stocks  In  Nine  Cities 

steel  Operations  at  90  Per  Cent  of  Capacity — ^Lumber  Output 
Recovering — Winter  Brick  Production  at  High  Mark 


Steel — With  the  pig-iron  output  more 
active  than  at  any  time  during  the  last 
two  years,  the  average  yearly  produc- 
tion rate  for  steel  ingots,  promises  to 
run  well  above  45,000,000  tons  for 
the  current  month.  An  average  an- 
nual rate  of  40,000,000  tons  prevailed 
iluring  the  last  quarter  of  1922,  with  an 
increase  of  10  per  cent  in  the  first 
month  of  the  new  year.     The  steel  in- 


tions  imposed  by  the  severe  weather  of 
the  middle  of  the  month.  February 
shipments  reached  980,852,638  ft.  as 
against  951,036,199  ft.  during  January. 
There  was  a  slight  let  up  in  demand, 
"however,  as  shown  by  February  orders 
for  1,042,652,940  ft.  as  compared  with 
1,093,505,601  ft.  during  January. 

Cement — Although  the  trend  of  mill 
shipmeniB,  which  had   been  downward 


down,  largely  for  seasonal  reasons,  the 
winter  production  is  at  the  highest  mark 
in  recent  years,  according  to  the  Com- 
mon Brick  Manufacturers'  Association 
of  America.  Total  burned  brick  on  hand 
as  of  Feb.  1,  amounted  to  199,449,000, 
against  238,858,000  available  Dec.  1. 
1922. 

San  Francisco — Fairly  well  supplied 
with  lump  lime,  expanded  metal  lath 
and  hollow  tile.  Shortage  of  cement, 
structural  rivets  and  wire  nails.  All 
other  building  materials  plentiful. 

Denver — Plenty  of  brick.  Stocks  of 
nearly  all  constniction  materials  at  nor- 
mal levels. 

Minneapolis — Shortage  of  face  brick. 


CONDITIONS  OF  MATERIAL.?  STOCK.S  IN  IMPORTANT  CENTERS 

Stocks  on  hand  in  approximate  figures,  example:  (Liimber,  Minneapolis,  100,000,000  ft.);  time  required  for  delivery  of  carload  lots  to  city  job,  example:    Chollow    ti)». 

Atlanta  5  @  7  days) ;  and  stocks  on  hand  in  general  terms,  example:  (sewer  pipe,  Philadelphia,  depleted.)  l 

_  San  Francisco     Denver                Minneapolis        Detroit                 New  Orleans       Atlanta  Baltimore            New  York           Philadelphia 

^ewerpipe                  Plenty                 Del.  24                 Sufficient             Plenty;                 Fairly  well           Del.  take  Enough                Mill  del.               Depleted 

hr.,  local                                           demand                supplied               5@7days  slow 
plant                                              increasing 

Cement Small  reserve      Normal                Large                    Sufficient             Plentiful               30ft  40  cars  Shortage              No  Shortage       .Stocks  low- 
Quantities            for  immediate 
demands 

L'me a*"',                  Plenty                Ample                Enough  in           Enough               25  cars  Ample                 Enough  at          Limited 

Supply                                                                     warehouses:  present;  de-         supply 

del,  prompt  mand  in- 

f^                 .  increasing 

Common bnel:.     Large                  3,000,000            Available            Moderate            Large                  Plenty  Shortage;            50(6  60              Yards    working 

quantities                                         at  short                supply  in             supplies  demand                bargeloads           to  capacitv 

.                          Of  hand                                            notice                   local  yards  heavy 

Hollow  tile Fau-ly                   Stocks                  Sufficient             Small  stocks;      About                   Del.  take  Sufficient             Nearby                 Enough-       n    o 

wellsupphed       normal                                              del.  take sev-      enough                 4@5days  plants; del.          excesi 

,       .                           „                ,        ^..         , .      ,                                     ^ral  days  by  water                 «.  • 

Lumber                      Heavystocks     Normal  level       100,000,000        Normal;  fiffing  Mils  filling         Plenty  Wellstocked       Del.  take            Shipments 

maintained         ft.                        all  demands        all  orders                '  4@  6  weeks       hea^■ier    than 

received  from  mill            replenish- 


Asphalt 

Extensi\'o            About  10 
native                 cars 

Enough 

Del.  take 
one  to  two 

No  market 

Well  supplied 

Enough 

Heavj- 
reserves 

Supply    center: 
none    moving 

Structural  steel . . 

Plenty  of            Warehouse 

Meeting 

days 
Enough 

About 

Plenty 

in  N.J. 
Mill 

structurals:        stocks 

all 

in 

for 

low  on  rivets      sufficient 

demands 

warehouses 

present 

warehouses 

slow 

dustry  is  now  reported  to  be  operating 
at  90  per  cent  of  capacity  as  against 
55  per  cent,  one  year  ago.  Increasing 
operations,  however,  face  decreases  in 
the  labor  supply,  as,  beginning  with 
the  current  month,  out-door  labor  is  ex- 
pected to  attract  many  men  away  from 
the  steel  mills. 


during  October,  an-d  November,  took  a 
shai-p  upward  turn  in  December  and 
continued  in  that  direction  during  Jan- 
uary, mill  stocks  have  been  steadily  ac- 
cumulating since  October  owing  to  the 
seasonal  slackening  of  demand.  The 
production  curve  in  the  meantime, 
pointed  downward  from  October  to  Jan- 


REPORT  ON  COMiVION  BRICK  FROM  90  YARDS  AS  OF  FEBRUARY 

No.  of  Plants  Burned  Unbumed 

■                                                 firms  closed  Brick  On  Brick  On  Ordera  On 

Including    .states    Of      reporting  down  Hand  Hand  Books 

^■\^''^E''^k"r^W,          ,?  ^  9.847,000  4,300,000  14,765,000 

Pa.,  N.X,  Md^,  DC,  Del.         II  5  21,151,000  4,873,000  43  142  000 

M^-i^Si.'-^-Sv?-"-'''"              I  I  4,619,000  1,284.000  1,645,000 

^H'-'P^J";^-^" J  2  4,867,000  220,000  5,980,000 

ni.,  Ind.,  Wis.           25  3  138,609,000  5,213,000  156,786  000 

Ky.,  Teun.,  Miss.,  Ala.,  .   .  " 

.,^'''L''-_  , -;,.                12  5  4,740,000  3,815,000  10,560,000 

N.    &   S.    Dak.,    Minn.. 

Neb.Ia.,Kan    Mo....           6  5  3,442,000  40,000  1,170,000 

OMa.,Tex.,NM                         3  I  3,606.000  56,000  563  000 
Wash.,  Ore.,  Mont.,  Wyo., 

„  It''' •Utah,  Colo 10  3  6,139.000  2,881,000  1,545,000 

Cahf.,  Anz..  Nev J  J  2,429,000  2,644,000  2;330:000 

'0  32  199,449,000  25.326,000  238,486,000 


I,   1923 

Price 
Per  Thousand 
At  Brickyard 
$15. 00  to  $20.00 
14  OOfo    20.00 
I2.00fo    16.00 
I3.50to     15.50 
lO.OOto    16.00 

10. 00  to    20.00 


Lumber — Total  production  for  the 
entire  country,  as  reported  to  the  Na- 
tional Lumber  Manufacturers'  Associa- 
tion, reached  785,022,079  ft.  b.m.  for  the 
■month  ending  Feb.  24.  In  comparing 
this  total  with  766,498,788  ft.  cut  dur- 
ing the  month  ending  Jan.  27,  a  strong- 
recovery  is  shown  during  the  last  week 
in  February  from  the  temporary  restric- 


uary.  With  prospects  of  an  unpre- 
cedented demand  close  at  hand,  produc- 
tion is  expected  to  take  a  sharp  upward 
turn  followed  closely  by  shipments,  and 
with  a  gradual  lessening  of  reserve 
stocks  at  factories  from  April  to  Oc- 
tober of  the  current  year. 

Brick — Although  nearly  one-thii-d  of 
the  brick  plants   of  the  country  shut 


Lumber  supply  unchanged  during 
month,  with  plenty  on  hand.  Dealers 
looking  forward  to  early  spring  de- 
mand. 

Detroit — Small  stocks  of  hollow  tile; 
delivery  in  large  quantities  requiring 
several  days.  Sulficient  cement  to  sup- 
ply immediate  demands.  Some  mills  so 
heavily  booked  ahead  that  even  large 
orders  are  being  declined.  Asphalt 
available  in  one  to  two  days.  Plenty 
of  all  other  materials. 

New  Orleans — No  market  for  asphalt 
and  crushed  stone.  Building  materials 
plentiful  with  heavy  demand.  Lumber 
mills  filling  all  orders  received;  rail- 
roads buying  in  large  quantities. 

Atlanta — Plenty  of  lumber,  asphalt 
and  common  brick.  About  thirty  to 
forty  carlo.ads  of  cement;  twenty-five,  of 
lime  and  five  cars  of  structural  steel,  on 
sidings.  Hollow  tile  deliveries  take 
four  to  five  days;  sewer  pipe,  five  to 
seven. 

Baltimore — Shortage  of  cement;  none 
in  the  market.  Scarcity  of  common 
brick;  demand  heavy. 

New  York — Pine  lumber  shipment? 
from  mill,  received  in  four  to  six  weeks 
as  against  six  to  eight  weeks,  one  month 
ago.  Enough  lime  at  present  but  un- 
usually heavy  demand  anticipated  be- 
fore end  of  current  month.  Slow  pipe 
deliveries  from  mills.  Between  fifty 
and  sixty  bargeloads  of  common  brick 
(Concluded  on  d.  472) 
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Trend  of  Production,  Sales, 
Prices  and  Wages  Upward 

Business  Conditions  as  Reviewed  by  the 

Federal  Reserve  Agent  at  New  York 

Show  General  Improvement 

Further  increase  in  the  volume  of 
production  in  basic  industries  to  a  level 
higher  than  in  1919  or  1920,  a  con- 
tinued advance  in  the  prices  of  many 
basic  commodrties,  additional  borrow- 
ing from  banks  for  commercial  pur- 
poses, and  somevifhat  higher  money 
rates  are  the  principal  recent  develop- 
ments in  the  business  situation,  accord- 
ing to  the  Monthlti  Review  of  the  Sec- 
ond Federal   Reserve   District. 

Production  in  basic  industries,  as 
measured  by  the  Federal  Reserve 
Board's  index,  was  6  per  cent  higher  in 
January  than  in  December,  and  reached 
a  volume  exceeded  only  once  in  the 
past,  in  May,  1917.  Production  of  steel 
ingots  and  of  anthracite  coal  and  mill 
consumption  of  cotton  showed  par- 
ticularly large  advances,  and  most 
other  important  industries  increased 
their  output.  Building  operations  have 
been  maintained  on  a  large  scale. 
Employment  and  Wages  Increased 

Industrial  employment  continued  to 
increase  during  January,  and  shortages 
of  both  skilled  and  unskilled  labor  were 
reported  by  textile  mills,  steel  mills, 
and  anthracite  coal  mines.  More  wage 
increases  at  industrial  establishments 
were  announced  than  in  December. 
There  is  still  some  unemployment  in 
States  west  of  the  Mississippi.  In  in- 
dustrial and  commercial  centers  there 
has  recently  been  a  larger  demand  for 
office  workers,  although  throughout  the 
country  there  is  much  unemployment  in 
this  group. 

The  index  number  of  the  Bureau  of 
Labor  Statistics,  computed  from  the 
wholesale  prices  of  about  400  commodi- 
ties, including  finished  and  semi-finished 
products  as  well  as  raw  materials, 
showed  the  same  average  level  of  prices 
in  January  as  in  November  and  Decem- 
ber. Between  December  and  January 
the  prices  of  clothing,  fuel,  metals, 
building  materials,  chemicals  and  house 
furnishings  advanced,  but  these  ad- 
vances were  accompanied  by  declines  in 
farm  products  and  food,  so  that  the 
combined  index  remained  unchanged. 
During  recent  weeks  the  prices  of  a 
number  of  basic  commodities  advanced 
rapidly  and  in  many  cases  reached  the 
highest  points  since  1920  or  the  early 
part  of  1921. 

An  active  distribution  of  goods  for 
this  season  of  the  year  is  indicated  by 
reports  to  the  Reserve  Banks,  both  of 
wholesale  and  retail  dealers  for  the 
month  of  January.  Sales  of  depart- 
ment stores  in  over  100  cities  were  12 
per  cent  larger  than  in  January,  1922. 
Inventories  show  that  there  has  been 
no  large  increase  in  stocks  of  goods  held 
by  department  stores  and  the  rate  of 
turnover  continues  rapid. 


Money  rates  showed  a  tendency  to 
become  firmer,  especially  in  recent 
weeks.  The  open  market  rate  for  com- 
mercial paper,  which  was  4  per  cent 
last  summer,  rose  during  February 
from  a  range  of  44-41  to  a  range  of 
43-5  per  cent. 

On  Feb.  23  the  discount  rate  on  all 
classes  of  paper  at  the  Boston  and  New 
York  Reserve  Banks  was  advanced 
from  4  to  4  J  per  cent. 

The  changes  in  principal  aspects  of 
industry  and  trade  are  summarized  be- 
low. Comparisons  are  made  between 
those  months  when  low  points  were 
reached  and  the  month  of  January. 

Industry — Production,  measured  by 
the  index  of  output  in  22  basic  indus- 
tries, has  increased  since  July,  1921,  54 
per  cent.  Employment,  measured  by 
the  number  of  workers  employed  in 
New  York  State  factories,  has  in- 
creased since  July,  1921,  23  per  cent. 

Trade — Wholesale  trade  in  this  dis- 
trict, measured  by  the  sales  reported 
by  representative  dealers  in  10  lines 
(with  allowance  made  for  seasonal 
changes),    has    increased    since    July, 

1921,  31  per  cent.  Retail  sales  in  this 
district,  measured  by  the  reports  from 
60  department  stores  (with  allowance 
for  seasonal  changes),  has  increased 
since  September,  1921,  13  per  cent. 

Debits  to  Individual  Accounts 
Higher 

Bank  Transactions  in  140  centers  out- 
side New  York  City,  measured  by 
debits  to  individual  accounts  (with  al- 
lowance for  seasonal  changes),  have 
increased  since  July,  1921,  32  per  cent. 

Prices — This  bank's  index  of  whole- 
sale prices  of  20  basic  commodities  in- 
creased from  June,  1921,  to  February, 
24,  1923,  30  per  cent.  The  Depart- 
ment of  Labor  Index  of  wholesale 
prices  increased  from  January,  1922,  to 
January,  1923,  13  per  cent.  The  cost  of 
living,  measured  by  the  index  of  the 
National  Industrial  Conference  Board, 
increased  from  June,  1922,  to  January 
15,  1923,  2  per  cent. 

Wages — The  hiring  rate  of  wages  for 
unskilled  labor  in  this  district  in- 
creased from  April,  1922,  to  January 
15,  1923,  16  per  cent.  Average  weekly 
earnings  of  workers  in  New  York 
State   factories   increased   from   April, 

1922,  to  January  15,  1923,  9  per  cent. 
The  diflferenccs  between  these  various 

percentages  of  increase  may  be  largely 
accounted  for  by  the  relation  which  the 
items  measured  bear  to  the  immediate 
processes  of  consumption.  In  general, 
the  nearer  an  item  stands  to  immediate 
consumption  the  smaller  will  be  the 
change  which  it  shows  in  periods  of 
business  change.  The  consumption  of 
goods  goes  forward  with  relatively 
little  regard  to  the  changes  in  business 
conditions,  whereas  processes  far  re- 
moved from  the  ultimate  consumer, 
such  as  the  production  of  basic  com- 
modities, arc  likely  to  move  more  widely 
and  in  close  relation  to  the  changes  in 
business  condition*. 


PRODUCTION  4  TRADE 

W5IC  PROOUCTIOM    Hi 


SANKTMNSACTIOrij 

tMPlormiMTNy 

WMOUSAlt  T»*Ot 


WAOt.3  Gr PRICES 

FACTORY  WAQtS 

UNMILieO  lABOK 

cosTofLivma 

OtPToflAgOR 
20  bASIC 


State  Road  Programs 

Kentucky  appi-opriations  thus  far 
amount  to  $7,701,157.79.  It  is  probable 
that  additional  appropriations  to  the 
amount  of  $2,500,000  will  be  made  dur- 
ing the  year. 

Mississippi  expects  to  let  contracts 
this  year  for  50  miles  of  hard-surfaced 
roads  estimated  to  cost  $1,750,000  and 
300  miles  of  graded  and  gravel-surfaced 
roads  to  cost  $4,250,000. 

Florida  road  funds  for  1923  amount 
to  about  $3,000,000,  of  which  $500,000 
is  allowed  for  maintenance,  the  rest 
for  new  construction. 

Texas  road  work  is  not  limited  by 
the  seasons,  and  contracts  are  being  let 
and  new  work  is  being  started  every 
month.  There  are  now  19,000  miles 
under  construction  at  a  total  estimated 
cost  of  $26,415,000. 

Arizona's  legislature  has  not  yet 
made  appropriation  for  1913. 

California  has  not  yet  outlined  its 
road  program. 

Oregon  has  not  worked  out  a  detailed 
program  for  1923,  but  expenditures  for 
the  year  will  aggregate  not  less  than 
$10,000,000.  The  work  will  involve  the 
construction  of  60  miles  of  pavement, 
300  miles  of  broken  stone  and  gravel 
surfacing,  and  300  miles  of  grading. 

Colorado's  estimated  disbursements 
amount  to  $9,236,350,  of  which  $5,272,- 
700  is  for  Federal  Aid  projects,  the  re- 
mainder for  State  and  County.  Some 
of  the  items  are:  Maintenance,  $825,- 
000;  property  and  equipment,  $150,000; 
administration,  $281,454. 

Minnesota's  Legislature  has  received 
recommendations  for  highway  bond 
issues  of  $10,000,000  each  for  1923  and 
1924.  These  proposals  may  not  be  acted 
upon  until  Apr.  20.  Exclusive  of  bond 
issues  about  $6,500,000  is  available  for 
state  highway  work  in  1923;  while 
counties,  townships  and  city  villages 
will  raise  about  $19,000,000  for  roads. 

Iowa  has  now  before  the  Legislature 
pi'oposals  which  may  greatly  affect  the 
1923  road  program.  Without  additional 
legislation  there  is  a  paving  prog:ram 
of  100  miles;  a  gravel  surfacing  pro- 
gram of  400(5)500  miles,  and  a  grading, 
draining  and  bridging  program  of  1,000 
miles.  This  work  is  on  the  primary 
road  system.  In  addition  there  will  be 
work  on  the  secondaiy  road  system, 
which  cannot  be  estimated  at  present. 

Nebraska  appropriations  have  not  yet 
been  made.  The  road  program  will 
probably  be  available  by  April  1. 

Kansas  appropriations  have  not  yet 
been  made.  The  State  Highway  Engi- 
neer writes:  "Our  work  is  handled  en- 
tirely from  Federal  Aid  funds,  which 
are  maintained  by  the  counties.  The 
county  funds  are  raised  mostly  from 
Benefit  Districts  which  come  up  from 
time  to  time  as  work  is  desired." 

Arkansas  expects  to  spend  $10,000,- 
000  on  improved  highways  this  year. 

Washington  appropriations  will  soon 
be  announced. 
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Nevada  has  $2,500,000  available  for 
construction,  and  the  follovdng  projects 
will  be  placed  under  contract  this  year: 

Miles 

Grading   and   gravel 163.50 

Concrete     ''.24 

Overhead    crossing    .V5 

Asphalt  macadam    •■ 2.10 

Asphalt  or  gravel  surface lO.OU 

Gravel    surface     12.00 

Total    192.59 

Utah  plans  to  construct  170.398  miles 


of  highways  in  1923,  as  follows:  19.23 
miles  of  graded  earth;  133.068  miles  of 
graveled  surface;  11.53  miles  of  con- 
crete; 5  miles  either  concrete  or  bitu- 
minous; 1.57  miles  of  road  to  eliminate 
grade  crossings.  This  work  is  esti- 
mated to  cost  $2,056,865.86,  of  which 
$1,032,158.61  is  for  completing  projects 
now  under  construction,  and  $1,023,- 
717.25  for  new  work.  The  source  of 
these  funds:  approximately  74  per  cent 
from  Federal  Aid,  and  the  remaining  26 
per  cent  from  county  funds. 


(.Concluded  from  p,  470) 

at  docks,  but  nearly  all  sold.  Fewer 
reserve  brick  now  in  Hudson  River  dis- 
trict than  one  year  ago;  river  still 
blocked  by  ice. 

Philadelphia — Lime,  cement,  common 
brick  and  sewer  pipe  stocks  depleted. 
Brick  yards  operating  to  capacity  to 
meet  present  demand.  Mill  shipments 
of  sewer  pipe  slow.  Lumber,  all 
grades,  being  shipped  from  local  yards 
faster  than  replenished.  Enough  hol- 
low tile  but  no  excess. 


Weekly  Construction  Market 

THIS      limited     price     list      is      published  Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all    construetion 

weekly   for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and    for    the     important    cities, 

rent    prices    on    the    principal    construction  can    be   had   by   noting   actual    biddings   as  The    last    complete    list    will    be    found    In 

materials,    and    of    noting    important    price  reported  in  our  Construction   News  section,  the     issue     of     March     1;      the     next,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  April  5. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco     Seattle    Montreal 

Structural  shapes,  100  lb +$3A4  S3. 95  ?4.40  S3. OS  -t-S3.4S  S3. 95  -I-S3.4S         S3. 80  S3. 75 

Structural  rivets,  100  lb -|-4.00  4.60  5 . 25  3.75  4.00  4.95  4.75           4.25  5. SO 

Reinforcingbars,  ^in.  up,1001b -|-3.34  3.85  3. IS  +3.07|  -1-3. 35  3.62J  3.30          3.80  3.25 

Steel  pipe,   black,  2J   to  6  in.  lap, 

discount Sl%  53%  45%  591%  55-5%  38%  38.2@46.5%  45%  32.76 

Cast-iron  pipe,  6 in.  and  over, ton 56.50  51.00  57.00  53.20  58.50  65.00  57.00     -1-58.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl -l-2.70@2.80  2.75  2.25  2.20  2.39  2.85  2.71  2.90  2.88 

Gravel,  5  in.,  cu.yd 2.00  1.75  2.25  2.25  1.75  1.90  2.15  1.00  1.50 

Sand.cu.yd 1.00  1.24  1.87i  2.25  1.00  1.00  1.50  1.00  1.25 

Crushed  stone,  J  in.,  cu.yd 1.75  2.00  2.00  2.25  2.25  3.50  2. IS  3.00  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 63.00           37.00      53.00     -I-60.S0           43.75      —51.00      —39.00        29.00      95.00 

Lime,  finishing,  hydrated,  ton 16.80@17.10     23.00      22.50     -^20.00             25.50          24.00          22.00        24.00       21.00 

I.ime  common,  lump,  per  bbl 3.00@3.2S         1.85         2.50       -f-l.SO              1.25             2.70             1.75          2.80       11.00 

Common  brick,  delivered,  1,000 23.50            12. CO       11.00         11.00           17@19          12.00          15.50         13.00  +16. SO 

Hollow     building     tile,     4x12x12, 

perblock Notused             .0859       .115           ....               .0836           .065           ....             .11         .115 

Hollow    partition    tile     4x12x12, 

perblock +.13U                  .0859        .115           .0674           ....             .065             .108           .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal -i-1.01  -1-1.12      -t-1.16      -t-1.07        -1-1.13              1.21            1.09          .86        1.02 

Common  Labor: 

Common  labor,  union,  hour 60  .35      .30®. SO       SO@.55  .56J         

Common  labor,  non-union,  hour 45@.60  .30     .30®. 50         .72|       .35®. 50        .35@.50  .50      .30®. 70       .25 

Explanation  of  Prices — Prices  are  to  con-  ment   on   cars.      Gravel   and   crushed   stone  plus   freight   to   railway   depot   at   any   ter- 

tractors  in   carload   lots  unless  other   quan-  quoted    at    pit.      Wc    quote    on    brown    lime  minal.     Common  lump  lime  per  180-lb.  net 

ties    are    specified.     Increases    or    decreases  per    180-lb.    net .    white    is    $1.70    for   Kelly  Lumber  prices   are   to   dealers   in   >-ards  at 

from   previous   quotations   are   indicated   by  Island  and  $l.(i  ^  for  Sheboygan.     Common  san  Francisco,  for  No.  1  fir  common. 

+     or    —    signs.      For    steel    pipe,    the    pre-  labor  not  organized.  Seattle  quotes  on  Douglas  fir   (delivered) 

vailing    discount    from    list    price    is    given :  Denver    quotes    on    fir    instead     of    pine,  instead   of   pine.      Lump    finishing   lime   per 

45-6%    means  a   discount  of   45   and   B   per  Cement    "on   tracks";    gravel    and    sand    at  isO-lb.  net.     Hollow  building  tfle  delivered. 

cent.     Charge  is  15c.  per  100  lb.  for  cutting  pj^ .   gtone  on  cars;  lime,  brick,  hollow  tile  Hydrated   lime   in  paper  sacks.     Sand  and 

reinforced   steel   into   2-ft,    lengths   or   over,  ^nd  lumber  on  job.     Tilo  price  is  at  ware-  gravel  at  bunkers. 

New    York    quotations    delivered,    except  house.      Linseed    oil,    <]elivercd,    in    wooden  ATn,.«-»ni    n,mtP<!    nn    nine    casino       Sand 

sand,   gravel   and   crushed   stone,    alongside  bbl.      Common    lump   lime   per    180-lb.    net.  „,™2    i^^?L?  =,,fi    i,?J!,r,'^i?,^,»   ni^^^nn     p?" 

dock;    common    lump    lime     in    2S0-lb.    bbl.  Atlanta    quotes    sand,    stone    and    gravel  ^°^f-   W^rK^S  ti,J^Sr^^lu^ZrA^\£Sl 

net,  and  hydrated  lime  f.o.b    cars:. tile  "on  per   ton    instead   of   cu.yd.      Common   lump  "t"'',  ""^    s?one    on    siding      brick  fob 

^?™en?ard'l3fnc;etl"?abor1;i'°?a?e''\l-l^:  limeperl80-lb.net.  |[anf    sfe"1  and "p'ipe  at  w4"e1ibuL"    Holfow 

^- T  »i/Shnvel  men    60c    Der  hr  »»»««  1"o'«s  lime  per  180-lb.  bbl.   Steel,  tile   per   ft.     Cement   price   is   in   Canadian 

pick  and  shovel  men    buc.  per  nr.  cement,    cast-iron    pipe    and    crushed    stone  funds  (the  Canadian  dollar  stands  at  98.25) 

K,S="^o^,2nninmnl^pnpr   180-lb    net  ^-ob-   cars,   other  materials   delivered.  Bag  charge  is  SOc.  per  bbl.    Discount  of  10c. 

Lu?^ber°d"lTvered  r^ob       "^       ^  San   Francisco   quotes   on   Heath  tile.    5i  per^bbl    for  payment  within   20  days  from 

Minneapolis  quotes  on  fir  instead  of  pine,  x    8    x    11  J.      Prices    are    all    f.o.b.    ware-  date   of   shipment.      Steel   pipe    per   100   ft. 

Brick,  sand  and  hollow  tile  delivered.     Ce-  houses  except  C.  I.  pipe,  which  is  mill  price  net;  .ij-m.,  Jjz./b,  b-m.,  iivs. 


Steel  sti-ucturals  advanced  10c.  in  San 
Francisco  and  15c.  per  100  lb.  in  New 
York  and  Minneapolis  warehouses,  dur- 
ing week.  The  warehouse  rise  naturally 
followed  a  gradual  upward  trend  in 
mill  quotations,  which  in  turn  were 
affected  by  increased  demand  and  higher 
costs  of  labor  and  raw  materials.  Trend 
of  pig-iron  prices  higher  due  to  wage 
increases  in  Southern  ore  and  coal 
mines.  New  inquiries  having  stimu- 
lated mill  prices  to  the  current  range 
of  $2.25@$2.40,  the  minimum  of  $2.20 
per  100  lb.  has  disappeared  from  the 
market.  Some  makers  place  a  minimum 
of  $2.25  per  100  lb.  on  plates  and  shapes. 


Changes  Since  Last  Week 

others,  $2.35;  as  high  as  $2.50  having 
been  quoted  as  a  maximum.  Struc- 
tural buying  is  mostly  in  small  lots  at 
present,  but  with  a  constantly  increas- 
ing volume  of  inquiries.  Plate  mills 
are  overbooked,  especially  on  car  ma- 
terials; quick  deliveries  being  impos- 
sible with  present  heavy  demand  and 
limited  transportation  facilities. 

The  price  of  cement,  per  bbl.,  has 
advanced  during  the  last  two  weeks  at 
the  following  mill  points:  Buffington, 
Ind.,  15c.;  Universal,  Pa.,  and  Steelton, 
Minn.,  10c. ;  Mitchell,  Ind.,  Mason  City, 
la.,  and  LaSalle,  111.,  5c.  New  York 
warehouses    quote    cement   at    $2.70@ 


$2.80  per  bbl.  without  bags,  for  im- 
mediate delivery,  as  against  $2.60@ 
$2.70  one  week  ago. 

Lumber  market  firm,  railroad  ma- 
terial and  structural  timbers  continue 
to  be  the  most  active  in  demand.  Long 
leaf  yellow  pine  timbers,  base  sizes, 
quoted  in  Chicago  at  $60.50  as  against 
$56.50  per  M  ft.,  b.ni.,  two  weeks  ago. 
Douglas  fir  lumber  tending  upward  in 
Seattle  due  to  rise  in  price  of  logs. 

Continued  upward  trend  in  prices  of 
paint  materials.  Raw  linseed  oil  rose 
2c.  in  New  York;  4c.  in  Minneapolis; 
5c.  in  Chicago;  6c.  in  Dallas  and  10c. 
per  gal.  in  Atlanta,  during  week. 
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Look  Out  for  Floods 

IN  THE  eastern  section  of  the  country  we  are  reaching 
the  end  of  one  of  the  snowiest  winters  on  record. 
Ever  since  the  middle  of  December  snowfall  has  been 
an  almost  daily  recurrence  and  while  the  individual  falls 
have  not  been  very  great  the  succession  of  storms  and 
the  continuous  below  freezing  temperature  have  re- 
sulted in  a  snow  cover  of  dangerously  great  depth. 
Such  a  condition  does  not  necessarily  mean  a  flood,  but 
with  the  proper  topographical  conditions  it  is  the  essen- 
tial preliminary  that  transforms  an  ordinary  rainfall 
into  a  tremendous  runoff — and  a  flood.  It  is  too  late 
now  to  do  anything  to  prevent  such  floods,  but  those 
communities  subject  to  such  danger  may  well  lay  some 
plans  to  ameliorate  their  effect  if  they  do  come.  Channel 
obstructions  can  be  looked  into,  low  land  occupancies 
can  be  warned  and  snow  surveys  can  be  made — all  with 
an  eye  toward  a  possible  sudden  warm  spell  and  rain. 
Fighting  a  flood  means  organization,  and  there  is  still 
time  to  prepare  such  an  organization  for  a  contingency 
which  this  year  in  many  places  is  greater  than  for  a 
number  of  years. 

A  New  Professional  Activity 

A  REMARKABLE  testimony  to  the  growing  impor- 
tance of  the  technical  society  is  the  recent  appoint- 
ment by  the  Dwight  P.  Robinson  Co.  of  a  consulting 
engineer  to  represent  that  engineering  company  on  the 
various  technical  committees  in  whose  activities  it  is 
intere.sted.  Cloyd  M.  Chapman,  an  engineer  with  long 
experience  in  committee  work,  has  been  retained  by  the 
firm,  if  not  entirely,  ceitainly  in  a  large  measure  for 
that  purpose.  Such  committees  have  multiplied  in  late 
years  to  a  point  when  large  organizations,  whether 
manufacturing,  engineering  or  governmental,  have  to 
contribute  in  the  aggregate  time  of  their  employees 
no  little  money  and  effort  to  their  work.  Occasionally 
there  are  heard  complaints  that  such  expenditure  is 
wasted,  but  in  the  main  this  is  unfair  criticism.  For 
the  mo.'!t  part  these  committees  are  doing  excellent  work 
which  would  not  otherwise  be  done  in  furthering  the 
study  and  practice  of  engineering.  Providing  the 
organization  ha.s  suflfcient  singleness  of  scope  to  make 
it  possible  to  find  one  man  who  can  represent  it  on  the 
committees  where  it  should  have  representation,  the 
method  initiated  by  the  Robinson  company  gives  promise 
of  increased  benefit  both  to  the  company  and  the  com- 
mittees. 

Winter  Stockpiling 

DESPITE  the  embargoes  on  cement  shipments  and 
on  open  top  cars  for  ;iand  and  stone  it  should  be  the 
object  of  every  construction  operation  and  particularly 
of  ever>'  contractor  for  road  construction  to  accumulate 
on  the  ground  by  every  means  as  large  a  stock  as  pos- 
sible of  these  materials.  There  will  be  no  extensive 
release  of  car-if  from  handling  coal  by  the  time  the  road- 


building  season  begins  nor  is  this  particular  call  for 
cars  likely  to  diminish  much  during  the  summer. 
Dealers,  who,  most  of  the  winter,  have  been  delivering 
coal  to  consumers  directly  from  the  cars,  will  set  to  work 
to  stock  their  yards,  and  consumers  chastened  by  a 
winter  of  denial  and  deprivation  in  their  customary 
supply  will  fill  their  bins  well  ahead  of  time.  It  is  not 
only  a  possibility  but  almost  a  certainty  that  there  will 
be  all  through  this  year  and  particularly  in  the  latter 
half  of  the  construction  season  a  shortage  of  cars  for 
construction  materials.  Last  year,  state  highway  pro- 
grams were  curtailed,  many  construction  operations 
were  extended  over  the  winter  into  another  season  and 
many  contractors  suffered  crippling  losses  because  an 
unprepared-for  railway-transportation  shortage  devel- 
oped. Poor  rail  deliveries  last  year  lost  more  time  for 
highway  builders  than  any  other  cause  of  delay.  The 
figures  collected  in  Iowa  by  the  highway  department  on 
lost  time  on  20  contracts  in  1922  show  that  one-fourth 
of  the  total  was  due  to  shortage  of  material.  Winter 
stockpiling  is  not  the  simple  task  for  the  contractor 
/hat  some  of  its  loudest  advocates  seem  to  assume  but 
with  state  highway  officials  allowing  estimates  on 
material  in  stock  it  is  more  simple  than  it  was  and  con- 
tractors have  no  call  to  complain  next  summer  of  ma- 
terial shortage  unless  thty  have  given  the  possibilities 
of  winter  accumulation  and  storage  fair  consideration. 

A  Real  Gasoline  Tax 

MOTORISTS  and  automobile  associations  who  are 
flooding  the  country  with  protests  that  proposed 
gasoline  taxes  of  1  and  2c.  a  gallon  are  confiscatorj'  of 
property  and  subversive  of  human  liberties  will  do  well 
to  contemplate  the  plan  of  the  Roads  Department  of 
the  Ministry  of  Transport  in  Great  Britain  to  impose  a 
tax  of  8c.  a  gallon,  as  noted  in  a  letter  to  the  editor 
in  this  issue.  Britain  has  .some  500,000  automobiles  and 
.3.50,000  motor  cycles  and  has  been  taxing  them  on  the 
basis  of  horsepower.  It  is  interesting  to  note  from  the 
English  press  that  the  change  to  a  gasoline  tax  plus  a 
flat  license  fee  of  nominal  amount  is  being  generally 
urged  by  the  large  English  associations  of  automobiles. 

Incompetence  Unrestrained 

LAST  week  a  building  that  was  being  erected  in  New 
vYork  City  by  a  real-estate  man  who  undertook  to 
be  his  own  contractor  and  superintendent  collapsed 
during  construction,  fortunately  without  killing  or 
maiming  any  one.  The  owner-<-ontractor  directed  or 
permitted  some  laborers  to  undermine  a  wall — an  in- 
stance of  just  the  sort  of  thing  that  is  likely  to  happen 
at  almost  any  time  when  incompetent  men  are  permitted 
to  build.  This  latter  evil  is  at  the  root  of  all  the  troubles 
that  surround  building,  so  far  a.s  public  safety  is  in- 
volved. Current  practice  permits  any  one  to  build.  He 
may  be  a  barber  or  an  insurance  agent,  innocent  of 
all  knowledge  of  the  technicalities  of  building,  of  archi- 
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tecture  building  craftmanship  or  engineering.  Building 
inevitably  involves  hazards ;  it  is  difficult  work  and  re- 
quires skill  and  care.  Only  trained,  competent  men 
should  be  allowed  to  undertake  it,  if  building  is  to  be  on 
a  sound  basis.  Bad  building  menaces  not  only  the 
owner's  pocket  but  human  life,  the  safety  of  every  one 
in  the  community.  Yet  we  persist  in  our  slip-shod 
system,  vaguely  hoping  that  the  individual  men  who 
labor  on  the  building  will  bring  about  a  safe  and  proper 
result  regardless  of  ignorant,  incompetent,  and  often 
vicious  direction.  The  way  out  is  simple,  though  some 
hard  fighting  may  be  necessary  to  bring  about  its 
practical  realization.  Skill  and  competence  being  re- 
quired in  building  just  as  much  as  in  a  surgeon's  cata- 
ract operation,  its  practice  should  be  restricted  to  those 
who  are  competent;  and  the  barber,  whom  the  law 
restrains  from  undertaking  a  cataract  operation,  should 
in  the  same  way  be  restrained  from  building.  In  the 
meantime  it  is  profitable  to  reflect  on  the  long-standing 
troublesome  question  of  what  we  are  to  do  about  the 
professional  man  who  sells  plans,  knowing  that  they  are 
quite  likely  to  be  used  by  incompetents  and  that  public 
danger  will  result.  Are  we  to  regard  him  as  a  silent 
accessory  to  the  crime  of  unsafe  building?  Or  is  he 
merely  the  helpless  victim  of  a  defective  system  which 
the  public  tolerates? 


Making  Sewerage  a  Utility 

HERE  and  there  throughout  the  country  municipali- 
ties have  permitted  private  companies  to  construct 
and  operate  sewerage  systems  and  charge  householders 
for  the  removal  and  disposal  of  the  sewage.  Seldom 
has  this  been  done  in  places  of  any  size,  the  most  notable 
exception  being  Atlantic  City,  N.  J.  Rarely  has  a  city 
proposed  to  make  an  annual  charge  for  the  use  of  sewers, 
although  there  are  instances  of  this  on  record  and  such 
a  charge  is  included  in  the  carefully  worked  out  financial 
plan  under  which  the  Sanitary  &  Suburban  District 
of  Washington,  D.  C,  is  building  water-works  and 
sewers.  Last  week  it  was  suggested  in  these  columns 
that  in  view  of  the  financial  difficulties  under  which 
many  Ohio  cities  are  operating,  possibly  it  might  be 
advisable  for  some  of  them  to  charge  householders  for 
garbage  collection.  In  our  news  section  this  week  ap- 
pears an  item  outlining  a  bill  authorizing  the  cities  and 
villages  of  Ohio  to  make  annual  charges  for  the  use  of 
sewerage  systems,  the  object  being  to  provide  funds 
for  the  entire  cost  of  sewage  collection  and  disposal, 
including  capital  charges,  maintenance,  and  operating 
expenses.  The  bill  is  sponsoi-ed  by  the  Ohio  State  De- 
partment of  Health  and  it  is  said  that  it  is  receiving 
favorable  consideration  from  the  municipalities  of  the 
state.  Under  conditions  now  prevailing  in  so  many 
Ohio  municipalities,  it  may  be  that  something  of  this 
sort  is  very  desirable  as  regards  both  the  sewerage  and 
garbage  services.  In  both  cases  the  plan  should  be  re- 
garded as  an  emergency  measure,  rather  than  as  ideal — 
although  there  is  something  to  be  said  for  this  method 
of  financing  both  services  wherever  it  meets  with  gen- 
era] public  approval  and  will  not  materially  deter  house- 
holders from  having  their  sewage  and  their  garbage 
promptly  removed  from  their  premises.  Such  a  plan  as 
related  to  either  service  should  be  accompanied  by  regu- 
lations compelling  householders  to  avail  themselves  of 
the  sewage  and  garbage  removal  facilities  offered  by 
the  municipality. 


Thinking  Through  on  State  Water  Power 

C GOVERNOR  SMITH  of  New  York  continues  his  pre- 
J  election  campaign  for  a  state  owned  water-power 
development  in  a  message  to  the  Legislature  advocating 
the  passage  of  laws  intended  to  lead  to  that  end.  The 
message,  except  in  one  particular,  is  vague,  and  that 
vagueness  is  communicated  to  the  people  of  the  state, 
if  the  tone  of  the  newspaper  editorials  commenting  on 
the  message  can  be  taken  as  a  criterion.  If  the  Legisla- 
ture of  the  State  of  New  York  is  to  decide  the  policy  of 
the  state,  some  one  should  proceed  to  educate  that  Legis- 
lature or  at  least  to  educate  the  people  of  the  state  so 
that  they  could  influence  the  Legislature  to  think  straight 
on  this  matter  of  state  owned  water  pov.'er. 

The  Governor  in  his  message  is  sure  of  one  thing; 
that  is,  that  the  controversy  between  the  state  and  the 
federal  government  as  to  ownership  and  control  of 
border  streams  must  be  settled  in  the  state's  favor 
before  any  worth-while  state  development  can  be  started. 
Beyond  that,  which  is  an  obvious  fact,  he  contents  him- 
self with  some  generalities  of  the  potentialities  of  water 
power,  particularly  on  the  Niagara  and  the  St.  Lawrence, 
an  implication  of  undue  profits  by  the  existing  power 
companies  with  the  concomitant  prediction  of  cheaper 
power  under  state  ownership,  and  a  recommendation 
for  the  immediate  repeal  of  the  existing  power  act.  He 
offers  no  suggestion  that  of  the  3,400,000  potential  horse- 
power in  the  state  quite  half  lies  in  the  border  rivers 
over  which  the  state's  future  control  is,  to  say  the 
least,  doubtful,  or  that  the  cost  of  developing  those 
powers,  even  though  the  state  be  granted  control,  would 
run  well  toward  $200,000,000.  Power  cannot  be  taken 
out  of  the  Niagara  or  the  St.  Lawrence  in  small  units; 
the  very  nature  of  the  rivers  requires  a  comprehensive 
project  involving,  unless  treaty  revisions  permit  more 
draft  above  the  Falls,  huge  dams,  and  the  cost  of  the 
whole  project  would  be  prohibitive  unless  charged 
against  the  total  horsepower  possible  to  develop.  By 
the  same  token,  a  large  part  of  the  interior  develop- 
ment requires  river  regulation  over  extensive  districts 
and  the  construction  of  numerous  control  dams,  all  run- 
ning into  money  and  requiring  maximum  use.  In  other 
words,  it  is  not  possible  for  the  state  to  enter  this  water- 
power  ownership  slowly  or  in  small  amounts,  except  by 
the  development  of  little  streams  whose  influence  on  the 
power  shortage  would  be  negligible. 

The  Legislature  is  thus  confronted  with  a  much  more 
practical  problem  than  the  Governor's  message  would 
indicate  or  than  the  people  of  the  state  seem  to  appre- 
ciate. It  must  prepare  a  bill  which,  if  enacted,  will  com- 
mit the  state  to  the  expenditure  of  hundreds  of  millions 
of  dollars  (a  similar  law  defeated  last  November  in 
California  authorized  a  maximum  of  half  a  billion)  and 
to  the  ultimate  purchase  of  all  the  power  developments 
and  transmission  projects  in  the  state.  Such  a  law 
would  put  the  State  of  New  York  into  a  huge  and  com- 
plicated business  with  ramifications  into  politics  only 
too  well  shown  by  the  history  of  the  Canadian  province 
just  across  the  international  river.  To  recommend  the 
state  control  of  power  is  one  thing;  to  put  before  the 
people  the  actual  text  of  a  law  insui'ing  such  ownership 
is  another  and  a  much  more  serious  thing. 

It  will  be  time  enough  when  such  a  bill  is  presented 

,  to  discuss  its  possibilities.     Just  now  some  one  should 

remind    the   people   of    New   York   that    the   rapacious 

private  power  company  is  a  myth  in  their  state,  that  the 


March  15,  1923 


ENGINEERING     NEWS-RECORD 


475 


border  rivers  are  not  being  developed  more  because  of 
international  difficulties,  that  incidentally  w^ould  con- 
tinue to  exist  under  state  control,  than  because  of  any 
defect  in  the  current  law  or  neglect  on  the  part  of  the 
proper  financial  interests,  and  that  the  interior  rivers 
require  for  proper  utilization  extended  reservoir  control 
which  probably  only  a  state  can  give.  If  New  York 
would  study  Quebec  for  a  proper  water-power  policy, 
instead  of  Ontario,  it  would  find  that  it  is  possible  for 
the  state  to  assume  complete  control  of  power  develop- 
ment and  rates  with  privately  owned  power  companies 
manufacturing  and  distributing  power  developed  on 
rivers  whose  constant  flow,  in  so  far  as  nature  permits, 
is  guaranteed  by  the  state  by  the  construction  and 
maintenance  of  proper  dams  and  reservoirs.  This  is  a 
legitimate  and  successful  state  function,  free  from  the 
dangers  of  public  ownership  on  the  scale  that  state 
owned  water  powers  inevitably  assume.  It  would  work 
in  New  York  regardless  of  how  the  question  of  state 
rights  in  the  border  rivers  is  settled  and  if  properly 
administered  would  result  in  a  maximum  development 
of  the  magnificent  water  powers  of  the  state  to  the  ulti- 
mate pecuniary  benefit  of  the  people  of  the  state. 


Irrigation  and  the  Settler 

How  can  irrigation  projects  be  financed,  devel- 
oped and  managed  so  as  to  be  most  attractive  to 
settlers?  This  is  a  leading  question  in  the  West,  par- 
ticularly in  arid  regions  where  the  problem  of  getting 
settlers  on  the  land  is  almost  wholly  an  irrigation 
problem.  The  present  situation  must  be  remedied 
speedily  if  the  further  reclamation  of  irrigable  land  is 
to  succeed  on  a  large  scale  and  become  a  permanent 
factor  in  American  agricultural  development.  Methods 
of  interesting  desirable  settlers  and  helping  them  to  get 
started  on  the  land  must  be  studied  and  applied  con- 
tinually, but  outstanding  above  other  needs  is  the  funda- 
mental requirement  that  prospective  settlers  be  told 
frankly  what  it  will  cost,  over  and  above  the  charges 
for  developing  water,  to  bring  the  land  into  production. 
Unless  each  settler  knows  the  facts  in  this  regard  and 
has  such  financial  or  other  help  as  may  be  necessary  in 
his  individual  case,  to  make  his  tract  of  land  profitably 
productive,  it  is  worse  than  useless  to  develop  water 
for  irrigation  and  throw  land  open  for  .settlement. 

Optimism  still  prevails  in  some  quarters,  but  more 
often  emphatic  assertion  is  made  that,  since  a  sufficient 
number  of  settlers  cannot  be  secured  for  projects  already 
under  way,  further  developments  are  not  justified  until 
conditions  change.  An  analysis  of  the  reasons  for  this 
latter  viewpoint  leads  to  a  comparison  of  the  kind  of 
development  work  done  on  the  various  projects.  Pro- 
jects on  which  the  preliminary  work  has  been  very  com- 
plete will  find  favor  when  others  will  not.  On  the 
Durham  and  Delhi  colonies  in  California,  for  example, 
where  every  preparation  is  made  for  the  settler  before 
he  comes  to  the  land,  there  has  been  very  rapid  settle- 
ment. The  insistent  demand  now  is  for  land  on  which 
the  man  with  very  limited  capital  has  a  chance  to 
succeed.  The  major  portion  of  land  settlement  under 
present  conditions  will  be  made  by  men  of  this  class  and 
henceforth  those  projects  which  offer  the  most  complete 
preliminary  development  have  the  best  chance  for 
success. 

Formerly  the  real  problem  was  that  of  financing  the 
project  as  a  whole.  Now  the  situation  has  changed  and 
the  chief  problem  is  means  of  financing  thf  individual 


settler.  Colonization  ventures  are  generally  admitted  to 
be  a  desirable  means  of  meeting  the  present  problem 
and  that  general  feeling  has  been  strengthened  by  the 
success  of  Dr.  Mead's  experimental  colonies  in  Cali- 
fornia (see  Engineering  News-Record,  Dec.  5,  1918,  p. 
1015;  also  an  abstract  of  the  annual  report  of  the  Cali- 
fornia Land  Settlement  Division,  elsewhere  in  this 
issue).  Unfortunately  the  cost  of  such  undertakings 
puts  them  beyond  the  reach  of  the  thinly  populated  arid 
territory  that  must  raise  funds  for  its  own  development 
and  there  is  thus  also  a  need  for  some  less  expensive 
method  that  can  be  applied  in  the  poorer  and  less  pro- 
ductive regions. 

Two  points  on  which  it  is  necessary  to  safeguard  the 
present  day  project  are  (1)  some  means  of  controlling 
the  maximum  price  of  land  in  the  area  being  brought 
under  irrigation  and  (2)  a  fixed  limit  on  the  maximum 
amount  of  land  that  any  individual  may  hold.  Several 
western  states  now  require  that  owners  of  a  large  per- 
centage of  the  lands  which  it  is  pi'oposed  to  form  into 
an  irrigation  district  agree  on  a  maximum  unit  price 
before  the  state  will  guarantee  bonds  or  otherwise  lend 
its  support.  This  does  away  with  the  speculation  in  and 
exploiting  of  the  newly  developed  tracts.  The  economic 
limit  on  the  amount  of  land  each  man  may  hold  varies 
of  course  with  the  class  of  crops  that  can  profitably  be 
raised.  The  limitation  should  be  suited  to  local  condi- 
tions so  as  to  allow  the  individual  toi  hold  as  much  land 
as  he  can  use  but  no  more.  These  two  safeguards  are 
comparatively*  easy  to  provide  for  on  federal  or  state 
arid  projects;  otherwise  they  present  obvious  diffi- 
culties. 

On  land  suitable  for  coarse  foods  only  (grains,  hay, 
alfalfa,  etc.)  some  Western  bond  brokers  are  willing  to 
handle  onlj'  projects  whose  development  charges  are  less 
than  $60  to  $75  per  acre,  arranged  to  be  paid  off  in  ten 
to  twenty  years.  Others  favor  development  costs  up  to 
$150  per  acre  or  more,  allowing  the  assessments  to 
extend  over  a  period  of  twenty-five  to  fifty  years.  In 
support  of  this  latter  plan  it  is  argued  that  this  makes 
possible  development  of  tracts  that  could  not  otherwise 
be  used,  and  that  long-term  investments  in  land  backed 
by  government  guarantees  are  safe  and  desirable  se- 
curities in  which  to  have  capital  invested.  The  argu- 
ment presented  to  the  settler  is  that  payments  on  such 
loans  do  not  constitute  cause  for  worry,  as  a  mortgage 
might,  because  the  development  loan  is  to  be  considered 
as  a  sort  of  silent  partner  in  the  enterprise;  a  partner 
on  whose  account  payments  would  be  made  annually  just 
as  taxes  are  paid.  From  the  economic  point  of  view  this 
is  sound  logic  because  it  is  fair  that  several  successive 
owners  of  the  land  should  each  pay  part  of  the  cost  of  the 
initial  development  from  which  all  benefit. 

Certain  general  conclusions  may  be  laid  down  in  the 
formulation  of  a  progi-am  on  which  all  interests  could 
unite  in  the  endeavor  to  improve  the  present  status  of 
settlement  and  irrigation.  CI)  Federal  aid  is  needed 
in  the  development  of  arid  land  on  a  large  scale.  (2) 
Each  state  should  show  its  good  faith  and  confidence  in 
its  own  future  by  co-operating  at  least  to  the  extent  of 
guaranteeing  interest,  or  in  other  ways  putting  state 
credit  back  of  the  better  land  settlement  projects  within 
its  own  borders.  (3)  New  projects  must  be  developed  and 
equipped  as  thoroughly  as  finances  permit  and  then 
provision  must  be  made  for  the  farmer  to  get  such 
financial  aid  as  he  may  need  in  stocking.  e<|uipping  and 
operating  his  land  until  it  is  on  a  self-sustaining  basis. 
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Bridging  the  Tanana  River  on  the  Alaska  Railroad 

Ice  Conditions  Influence  Location  and  Design — Alloy-Steel  Pin-Connected  700-Ft.  Main  Span 
— Pile  Foundations  in  Deep  Gravel — Winter  Erection  Progrram 

By  Frederick  Mears 

Lieut. -Col.,  Corps  nt  Engineers,  U.  S.  Army 
Chairman  and  Chief  Engineer,  Alaskan  Engineering  Commission 


AN  EXCEPTIONALLY  long  truss  span  which  avoids 
J~\  the  necessity  of  channel  piers  subject  to  heavy 
ice  pressure  and,  by  being  placed  at  such  an  elevation 
as  to  clear  steamers,  avoids  the  undesirable  element 
of  a  draw  span,  is  the  distinctive  feature  of  the 
bridge  now  approaching  completion  to  carry  the  Alaska 
R.R.  across  the  Tanana  River  within  56  miles  of  Fair- 
banks, the  northern  objective  point  of  this  railroad. 
Silicon  steel  is  used  largely  in  the  main  span.  The 
approaches  include  a  riveted  truss  span  of  120  ft.,  a 


Alternative  Locations — The  crossing  of  the  Tanana 
River  presented  a  problem  calling  for  careful  study  in 
view  of  the  peculiar  characteristics  of  Alaskan  glacier 
streams.  Near  Fairbanks  the  river  flows  over  a  stream 
bed  about  four  miles  wide  from  bank  to  bank,  shifting 
from  one  channel  to  another  year  by  year,  as  it  builds 
up  or  washes  away  the  glacial  deposits.  A  permanent 
crossing  of  the  river  in  these  flat  sections  was  consid- 
ered impractical.  The  range  of  hills  which  closely 
borders  the  north  bank  of  the  Tanana  River  below  Fair- 


FIG.  1— BUILDING  THE  TANANA  RIVER  BRIDGE — ON  THE  LINE  OP  THE  ALASKA   RAILROAD 
Lower  part  of  falsework  for  VOO-ft.  span  is  in  place.     Crane       hairpin    curve    to   reach    water   front.      City   of   Nenana   at 
is  placing  upper  bents  and  floor  steel.      Approach  makes  a       extreme   right. 


plate-girder  viaduct  and  a  long  timber  trestle.     The 
site  and  its  southern  approach  are  shown  in  Fig.  1. 

The  Tanana  River  has  its  source  in  Lat.  62°  30'  N. 
and  Long.  141"  .30'  W.  near  the  international  boundary 
line  between  Alaska  and  Canada.  It  flows  in  a  general 
northwe.sterly  direction  through  north-central  Alaska 
for  about  600  miles  to  its  confluence  with  the  Yukon 
River  near  Fort  Gibbon  and  is  navigable  for  about 
half  the  distance  above  its  mouth."  The  Alaska  R.R., 
extending  from  Seward  to  Fairbanks,  constructed  and 
operated  by  the  United  States,  crosses  the  Tanana  River 
near  Nenana,  a  town  on  the  south  bank  of  the  river, 
near  the  point  where  the  Nenana  River  enters  the 
Tanana. 


banks,  comes  to  an  abrupt  end  opposite  the  town  of 
Nenana,  which  made  it  possible  to  locate  the  railroad 
and  bridge  axis  on  comparatively  level  grades  leading 
into  the  flat  lands  north  of  these  hills,  thus  avoiding 
any  heavy  cutting  across  the  range.  The  lower  end  of 
these  hills,  therefore,  determined  the  point  of  crossing 
of  the  Tanana  River. 

From  Mile  371  northward  the  location  of  the  Alaska 
R.R.  followed  the  east  bank  of  the  Nenana  River  with 
long  tangents  and  easy  curvature,  and  the  general 
direction  of  this  line  was  produced  across  the  Tanana 
River  at  Mile  411,  as  indicated  in  Fig.  2.  Such  a  loca- 
tion called  for  a  bridge  3,544  ft.  in  length  with  five 
concrete  piers  and  having  a  movable  span  to  accom- 
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modate  river  steamers.  The  general  design  for  this 
structure,  as  prepared  by  W.  J.  H.  Fogelstrom,  former 
bridge  engineer  of  the  Alaskan  Engineering  Commis- 
sion, called  for  a  200-ft.  steel  lift  span  and  two  3.50-ft. 
steel  truss  spans,  together  with  several  pony  spans  and 
a  trestle  approach,  estimated  to  cost  $1,221,000. 

There  were  serious  objections  to  this  location,  how- 
ever, the  Tanana  River  here  flows  over  a  bed  of  sandy 
soil  with  no  foundation  rock  available  for  piers  or 
foundations.  The  distance  from  south  bank  to  north 
bank  is  1,600  ft.,  with  an  island  forming  a  secondary 
channel  near  the  north  shore.  The  average  depth  of 
water  in  the  main  channel  is  20  ft.  and  the  current 
flows  at  about  4  mi.  per  hr.  The  river  freezes  about 
the  middle  of  October.  Ice  3  to  4  ft.  thick  is  formed 
during  the  winter  and  goes  out  at  the  spring  breakup 
about  the  second  week  in  May. 

It  was  noted  that  the  ice  near  the  lower  proposed 
bridge  site  invariably  moved  out  in  an  unbroken  mass 
extending  three-fourths  the  distance  from  bank  to 
bank  and  from  1,000  to  2,000  ft.  upstream.  The  ice 
upstream  from  the  large  bend  above  the  town  usually 
jammed  against  the  bluff  on  the  outside  curve  of  the 
north  bank  and  broke  up  in  this  jam  before  being  car- 
ried down  stream. 

In  view  of  the  probable  effect  of  the  shock  and  pres- 


2— .ALTERNATIVE  LOCATIONS  FOR  TANANA 
RIVER  BRIDGE 

crossing,  with  no  offsetting  disadvantages  except  extra 
grade,  distance  and  curvature  in  track  approaches.  The 
following  points  in  its  favor  determined  its  adoption: 
<1)  Its  simple  truss  span  700  ft.  in  length,  spanning 
the  entire  river  from  shore  to  shore,  did  away  with 
the  necessity  of  constructing  piers  in  the  main  chan- 


Sand  and  fine  gmve/ 
FIG.  3— MAIN  SPAN  AND  STEEL  APPROACHES 


sure  of  the  great  mass  of  ice  upon  channel  piers  built 
upon  pile  foundations,  this  first  plan  wa.s  abandoned  as 
involving  ri.sks  out  of  proportion  to  the  requirements  of 
the  project.  The  site  finally  .selected  (see  Fig.  2)  is 
4,000  ft.  upstream,  avoiding  the  necessity  of  building 
piers  in  the  main  channel.  The  estimated  cost  of  the 
bridge  at  this  site  is  $1,289,435. 

Although  better  alignment,  with  less  rise  and  fall  in 
grade,  and  with  a  saving  in  distance  and  avoidance 
nf  loop  development   in  the   south  approach,  would   be 

•  cured  by  the  lower  crossing,  the  apparent  advantages 

•  d  small  economies  effected  by  this  location  would  be 
ore  than  offset  by  certain  objectionable  elements: 
1  )   This  crossing  required  a  vertical  lift  bridge  which 

'  would  have  to  be  opened  frequently  during  the  summer, 
necessitating  continual  expense  for  maintenance  and 
operation;  (2)  on  account  of  foundation  conditions  the 
cost  for  all  channel  piers  would  be  high  and,  due  to 
the  menace  from  ice  jams  in  the  spring  breakup,  extra- 
ordinary precautions  would  have  to  be  taken  in  pier 
design  and  construction.  Furthermore,  the  original  co.st 
estimate  for  piers  might   easily  be  exceeded   in  actual 

*  practice,  due  to  the  short  summer  season  and  adverse 
climatic  conditions  under  which  this  special  field  work 
would  have  to  be  carried  on. 

On  the  other  hand,  the  upper  crossing,  consi.sting 
of  a  long  channel  span  and  suitable  approaches,  was 
believed  to  meet  the  objections  raised  against  the  lower 


nel;  (2)  the  clearance  of  47  ft.  above  mean  summer 
high  water  made  unnecessary  any  form  of  movable 
span. 

Topofjraphij  at  Bridge  and  Approaches  —  On  the 
adopted  location  the  axis  of  the  bridge  is  laid  across 
the  Tanana  River  at  its  narrowest  point  and  ju.st  below 
a  sweeping  bend  where  the  force  of  the  current  is 
thrown  again.st  the  bluffs  of  the  Tortella  Hills.  Below 
the  crossing,  the  river  widens  out  in  front  of  the  town 
of  Nenana.  Above  the  bridge  site  the  left  bank  of  the 
river  is  low  bottom  land  and  considerable  bank  erosion 
has  been  going  on,  so  that  for  about  a  mile  this  south 
or  left-hand  bank  will  require  protection  by  heav>-  rock 
rip-rap  to  prevent  erosion  of  the  railroad  grade. 

To  retain  the  main  line  location  through  Nenana  it 
was  neces.sary  to  extend  the  track  up  the  waterfront 
parallel  to  the  river  bank  and  loop  to  the  .south  to  make 
the  desired  crossing  of  the  river.  This  had  the  advan- 
tage of  putting  the  .station  in  the  heart  of  the  town, 
which  is  very  desirable  in  a  cold  climate.  A  proposed 
location  provided  a  6-mi.  cut-off  line  connecting  the 
bridge  tangent  with  the  general  alignment  along  the 
Nenana  River,  but  while  this  was  a  little  shorter  than 
the  adopted  location  it  had  the  disadvantage  that 
Nenana  would  have  to  he  served  by  a  spur  track.  As 
a  considerable  part  of  the  freight  tonnage  for  interior 
Alaska  will  be  delivered  to  the  river  docks  nt  Nenana. 
for  transfer  to  down-river  boats,   it  was  not   believed 
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advisable  to  divert  the  main  line  from  the  town.  The 
roadbed  leading  from  the  north  end  of  the  bridge  site 
is  benched  in  on  the  south  slope  of  the  Tortella  Hills 
and  connects  with  the  established  alignment  of  the 
raiJiroad  at  North  Nenana,  about  one  mile  from  the 
bridge. 

General  Description  of  Bridge — From  south  to  north 
the  bridge  will  be  made  up  as  follows:  (1)  Pile  and 
frame  timber  trestle  2,880  ft.  4  in.  long,  with  14-ft. 
spans;  (2)  a  steel  viaduct  consisting  of  four  30-ft.  deck 
plate-girder  tower  spans  alternated  with  five  60-ft.  deck 
plate-girder  spans;  (3)  a  deck  riveted  Warren  truss 
span  120  ft.  long;  (4)  a  700-ft.  through  pin-connected 
truss  span  with  subdivided  panels;  (5)  a  60-ft.  steel 
deck  plate-girder  span.  This  gives  a  total  length  of 
1,302  ft.  4  in.  for  steel  and  4,183  ft.  for  the  entire 
structure.  The  main  span  and  adjacent  steel  spans  are 
shown  in  Fig.  3. 

As  the  War  Department  required  40-ft.  clearance 
above  extreme  high  water  there  is  a  grade  of  1  per  cent 
on  the  long  south  approach  and  0.5  per  cent  on  the 
smaller  truss  span.  The  700-ft.  and  north  60-ft.  spans 
are  level.  Between  these  grades  short  vertical  curves 
have  been  introduced  b}'  notching  the  ties.  The  entire 
bridge  is  on  tangent  except  for  366.2  ft.  at  the  south 
end  of  the  trestle  and  13.7  ft.  at  the  north  end. 


1— ERECTING  700-FT.  SPAN  OVER  TANANA  RiVEf: 
The  lower  bents  of  falsework  were  placed  first  to  form  a 
crossing.     The  lOO-ton  crane  then  set  the   upp'M'  bents  anil 
placed  tlie  steel  for  the  floor  s.\stem. 

Foundation  Conditions — Fine  sandy  loam  is  the  soil 
on  the  south  bank,  and  15  ft.  below  the  surface  a 
stratum  of  sand  and  fine  gravel  was  tested  to  a  depth  of 
64  ft.  In  mid-channel  the  water  is  19  to  33  ft.  deep. 
Since  no  rock  was  found  within  the  area  covered  by 
Piers  1  to  11,  inclusive,  pile  foundations  were  designed 
for  these  piers.  The  hills  north  of  the  river  slope 
directly  to  the  shore  and  Pier  12  (at  the  north  shore) 
was  located  well  back  from  the  water  line,  as  the  face 
of  this  rocky  bluff  takes  the  force  of  the  river  cun-ent. 
The  rock  is  of  poor  quality,  being  a  mica  and  quartzite 
schist  which  disintegrates  under  the  action  of  the 
weather.  Fortunately  the  stratification  dips  into  the 
hill  at  this  point  and  the  pier  was  constructed  on  solid 
rock  in  an  excavation  20  ft.  deep  below  the  ground 
line  at  river  side  of  pier. 

Substructure — Pier  1  was  designed  for  a  future  pier- 
abutment.  To  carry  this  future  pfer  a  concrete  founda- 
tion resting  on  48  untreated  spruce  piles  was  con- 
structed, having  pedestals  to  carry  a  rocker-bent.  Piers 
2  to  9,  inclusive,  were  built  on  foundations  of  nine 
piles  each  with  an  average  penetration  of  25  ft.  Each 
pier  was  calculated  to  carry  a  combined  dead  and  live 


Sectionol  Elevation 
Port  Me  P:an  of  Upstream  End 

FIG.   5— SOUTH  PIER  OF  CHANNEL  SPAN 

load  of  17  tons  per  pile.  Pier  10,  carrying  the  south 
end  of  the  120-ft.  deck  span,  has  48  spruce  piles  cal- 
culated to  carry  22  tons  per  pile.  These  pile  loads  do 
not  allow  for  intermediate  support  from  the  ground. 

The  important  item  in  substructure  construction  was 
the  building  of  Pier  11,  carrying  the  south  end  of  the 
channel  span,  shown  in  Fig.  5.  A  pile  foundation  was 
designed  to  support  a  combined  dead  and  live  load  of  3 
tons  per  square  foot  on  the  footing,  30x84  ft.  Steel 
interlocking  sheet  piling  40  ft.  long  was  used  for  the 
cofferdam.  At  this  site  the  river  bed  was  at  El.  345 
and  high  water  during  construction  was  at  El.  349.  In 
order  to  get  the  maximum  benefit  from  the  protection 
nf  the  steel  sheeting  below  the  foundation,  an  aux- 
iliary cofferdam,  44x92^  ft.,  was  made  of  three-ply  wood 
sheet  piling,  with  its  top  at  El.  352. 

This  cofferdam  was  made  as  watertight  as  possible 
and  was  strengthened  by  excavating  some  material  from 
the  enclosure  and  depositing  it  carefully  around  the 
outside  of -the  cofferdam.  With  a  20-ft.  head  at  the 
average  stage  of  the  river,  this  method  disposed  of  a 
great  deal  of  the  water  and  made  work  easy  for  the 
pumps  during  the  operation  that  followed.  The  40-ft. 
steel  piling  was  then  driven  inside  the  enclosure  to  a 
uniform  depth  at  El.  306,  the  top  being  at  El.  346,  oi 
6  ft.  below  the  outside  cofferdam  and  1  ft.  below  mean 
water  level. 

It  was  decided  to  excavate  the  foundation  pit  to  El. 
327,  which  was  20  ft.  below  mean  water  level,  22  ft. 
below  high  water  level  during  construction,  and  7  ft. 
above  the  bed  of  the  stream.  It  should  be  noted  that  the 
direction  of  current  at  this  crossing  precluded  the  pos- 
sibility of  any  heavy  current  along  the  south  bank. 

Pier  Excavation — Removal  of  the  top  layer  of  soil  at 
Pier  11  was  done  by  two  skid  derricks  carrying  three- 
drum  steam  hoists  and  operating  clamshell  buckets.  The 
remainder  of  the  excavation  was  done  by  hand,  with  the 
use  of  skips  and  large  bottom-dumping  buckets.  It  was 
found  more  economical  to  remove  the  gravel  and  com- 
pact layers  of  soil  by  hand  labor  rather  than  to  suffer 
the  delay  consequent  upon  the  small  output  from  clam- 
shell and  orange-peel  buckets.  A  sump  was  maintained 
at  the  downstream  end  of  the  pit  and  the  enclosure 
was  kept  unwatered  by  one  8-in.  and  one  5-in.  pulsom- 
eter  pump. 
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FIG.   6— END  PANELS  OF  700-FT.  TRUSS 

A  central  steam  power  plant  to  operate  pile  drivers, 
derricks  and  pumps  was  built  near  the  pier.  This 
has  a  125-hp.  marine  boiler  and  a  60-hp.  locomotive-type 
boiler.  The  excavation  of  1,809  cu.yd.  for  this  pier 
was  completed  in  thirteen  days.  One  pile  driver,  work- 
mg  on  double  shift,  drove  200  foundation  piles  with  an 
average  peneti'ation  of  25  ft.  in  nine  days.  Untreated 
spruce  piles  of  good  size  were  used  in  all  piers  and 
foundations;  they  will  be  permanently  below  water 
level  of  seepage  water.  Piles  were  jetted  into  place  by 
means  of  a  3-in.  pipe,  20  ft.  long.  This  foundation  was 
designed  to  carry  25:}  tons  per  pile  after  allowing  a  load 
of  1  ton  per  square  foot  on  the  gri'avel  between  piles. 
Gravel  concrete  of  1:6  mix  was  used,  with  2,560 
ru.yd.  in  pier  No.  11.  A  grillage  of  old  rails  was 
placed  on  top  of  the  piles  and  the  foundation  slab  was 
further  reinforced  with  rails.  The  pier  shafts  was  rein- 
forced vertically  with  20-lb.  steel  rails  near  its  outer 
surface,  these  rails  being  spaced  3  ft.  c.  to  c,  and  well 
bonded   into  the  foundation   slab. 

Superiftriicture — Special  alloy  steels  were  used  in  the 
'Ipsign  of  the  channel  span,  which  closely  followed  that 
'if  the  McKinley  bridge  over  the  Mississippi  River,  at 
'.  Louis.  A  simple  truss  span  as  the  main  span  over 
I-  river  was  obviou.sly  the  most  suitable  type  for  such 
crossing.  The  location  of  the  short  piers  to  clear  the 
!■  flow  and  provide  suitable  resistance  to  the  under- 
ouring  action  of  the  river  determined  the  proper 
ngth  of  span  to  be  700  ft. 

The  entire  steel  bridge  is  designed  for  a  live  load  of 
two  Cooper's  hl-tiO  engines  followed  by  a  uniform  load 
of  4,000  lb.  per  lineal  foot  of  track.  Wind  load  on 
loaded  structure  was  taken  at  30  lb.  per  square  foot  on 
area  of  train  and  floor  as  seen  in  elevation,  with  an  addi- 
tion of  30  lb.  per  square  foot  on  the  area  of  two  trusses, 
eliminating  that  portion  covered  by  train  and  floor 
which  was  treated  a.-*  moving  load.  On  the  unloaded 
structure  a  wind  load  of  .'jO  lb.  per  square  foot  was 
assumed,  acting  on  the  exposed  area  of  two  trusses  and 
floor  and  treated  as  moving  load.  Some  details  of  the 
truss  span  are  shown  in  Figs.  6  to  9. 


Grades  of  Steel— Freight  from  the  fabricating  shop 
to  the  bridge  site  was  so  large  an  item  that  the  use  of 
alloy  steels  was  especially  attractive.  Three  kinds  of 
steel  were  specified  and  used.  Carbon  steel  is  used  in 
part  of  the  viaduct  and  all  of  the  120-ft.  deck  span. 
Silicon  steel  is  used  in  the  main  angles  and  web  plates 
of  the  60-ft.  girder  spans.  In  the  700-ft.  span  nickel 
steel  is  used  for  all  eyebars,  which  are  annealed ;  silicon 
steel  for  all  main  material  of  both  trusses  and  floor 
system,  pins  and  large  detail  parts;  and  carbon  steel 
for  the  remainder  of  the  span,  including  subdiagonals, 
hangers  and  small  details.  Shoes  and  rollei-s  are  of 
cast  steel  annealed,  and  bolsters  are  of  cast  iron.  The 
designers  furnished  complete  specifications  for  mill  and 
shop  fabrication.  Those  covering  chemical  and  physical 
requirements  of  the  alloy  steels  are  in  part  as  follows: 

Nickel  Alloy  Steel — (Specification  for  specimen  tests)  — 
Nickel  alloy  steel  shall  not  contain  more  than  the  follow- 
ing- percentage  of  elements:  Manganese,  O.SO;  phosphorus, 
0.06  in  acid  steel  and  0.04  in  basic  steel;  sulphur,  0.045; 
silicon,  0.15;  carbon,  0.40.  In  addition,  the  steel  shall 
contain  not  less  than  1.20  per  cent  of  nickel  and  may  con- 
tain such  percentage  of  chromium,  vanadium  or  other 
metals  as  may  be  necessary  to  meet  the  physical  require- 
ments specified.  Material  containing  more  than  3  per  cent 
of  nickel  may  contain  up  to  0.45  per  cent  carbon.  What- 
ever composition  of  alloy  steel  is  selected  by  the  manu- 
facturer, it  is  essential  that  the  material  shall  be  uniform 
or    approximately    of    the    same    composition    throughout 
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FIG.   7— INTER.MEniATB    FLOORBEAM 

Bidders  are  required,  therefore,  to  submit  lower  and  upper 
limits  of  percentage  of  metals  in  alloy  steel  they  propose 
to  use.  The  upper  limit  in  each  case  shall  not  be  greater 
than  125  per  cent  of  the  lower  limit.  (The  manufacturer 
agreed  to  furnish  nickel  in  proportions  of  3  to  3.75  per 
cent.) 

Physical  requirements  for  nickel  eyebar  steel  annealed: 
Ultimate  strenpth,  95,000  to  110.000  Ih.  per  square  inch; 
clastic  limit,  not  less  than  55,000;  minimum  elongation  in 
8  in.,  14  per  cent;  minimum  reduction  in  area,  26  per  cent. 
Tests  of  full-size  eyebars  are  required  to  meet  the  fol- 
lowing specifications:  Minimum  ultimate  strength,  80,000 
lb.;  minimum  elastic  limit.  17,000;  minimum  elongation, 
10  per  cent,  this  elongation  to  be  measured  in  18  ft. 
including  the  fracture. 

Silicon  Alloy  Strrl — (Specification  for  specimen  teat)  — 
.Silicon  steel  shall  contain  not  more  than  the  following  per- 
centages: Manganese,  1.00;  phosphoru.s,  O.Ofi  in  acid  and 
0.04  in  basic  steel;  sulphur,  0.05;  carbon,  0.40;  silicon, 
0.45.  The  percentage  of  silicon  shall  be  not  less  than  0.20. 
nitiniatc  strentrth.  «n,000  to  itO.OOO  lb.;  elastic  limit,  not 
less  than  45,000;  minimum  cUmjration  in  8  in.  for  material 
1  in.  thick  and  less,  1,000,000  divided  by  ultimate  strength; 
minimum  reduction  in  area  for  material  3  in.  thick  and 
less,  35  per  cent.  Certain  modifications  in  clonKntior,  and 
reduction  area  are  permitted  for  metal  thicker  than  sffeci- 
fied  above 
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Unit  Stresses — The  unit  stresses  used  in  design  are: 

A.  Chords  and  end  posts  in  compression : 

Alloy  Carbon 

Dead  load 28,000  IS.OOO-^  Top  chords  of 

Live  load 14,000  9,000  I  120-ft.      deck 

Combined  (D.L.  +  L.L.+W) 23,000  16,000j  span 

Least  transverse  dimension  not  to  be  less  than  is 
of  unsupported  length.  Portion  of  top  cover  plate 
unbalanced  by  bottom  flanges  not  included  in  deter- 
mination of  section. 

B.  All  other  compression  members  in  trusses: 

Alloy  Carbon 

Dead  load 28,000—112-         20,000—80— 

r  r 

1  1 

Live  load 14,000—  56-  10,000—40— 
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C.  All  tension  members  in  trusses: 


Dead  load 

Live  load 

D.L.  -I-  L.L.  -j-  W._ 


Alloy  Carbon 

.10,000  20,000 

l.i,000  10.000 

25,000         


Live-load  stresses  in  main  web  members  to  be 
increased  by  an  excess  load  stress  (E.L.)  as  noted 
below  in  paragraph  K.  Certain  other  live-load 
stresses  are  increaseH  by  an  unbalanced  load  stress, 
U.L.,  as  given  belo\>     n  paragraph  L. 


D.  Viaduct  columns: 

Carbon 

Dead  load  20,000—80- 

r 

Live  load  +  traction 10,000 — 40— 

r 

D.L.-hL.L.-f-W.+T....„ 13,000-52- 

r 

E.  Floor  beams,  stringers  and  girders: 


Dead  load.. 
Live  load... 


Alloy  Carbon 
50,000  20,00C 
15,000  10,000 


F.  Laterals  and  sway  bracing: 


Alloy 
25,000 


Carbo 


18,000 


Wind    on    loaded  j    Tension 

structure \  \  i 

Compression    25,000—100—      18,000—72— 


Wind  on  unloaded    '    Te 


25,000 
I 


20,000 
1 


i    Compression    25,000—100—      20,000—80 
r  r 

G.  Rivets  (carbon)  ;  no  allowance  for  field  rivets: 

Bearing  Shear 

Dead  load 24,000  12,000 

Live  load _ , 12,000  fi.OOO 

Wmd  load 20,000  10.000 

H.  Pins: 

-'Mloy  Bearing         Shear         Bending 

Dead  load ..  32,000  20,000  36.000 

Live  load __ 16,000  10,000  18,000 

Carbon 

Dead  load 24,000  15,000         26,000 

Live  load _ 12,000  7,500  13,000 

I.  Pressure  on   masonry. — Dead   load,    500   lb.   per   square 

inch;  live  load,  250  lb. 
J.  Rollers,  cast  steel. — Dead  load,  500  D  per  lin.in.  of  roller; 

live  load,  250  D,  in  which  D  is  diameter  in  inches. 
K.  Excess   load    (E.L.) — Live-load   stresses  in  main  truss 

members    (except  chords  and  end  posts)    shall  be  in- 

L  — d 
creased  in  the  ratio  of  ^        ,  per  cent,  where  L  is  length 

of  span  and  d  is  length  of  loaded  portion. 
L.  Unbalanced   load    (U.L.) — Live-load   stresses   in   girder 
spans,    floor    beams,    hangers    and    sub-diagonals,    also 
viaduct    columns,    shall    increased    by    J     (100-L    per 
cent),  where  L  is  length  of  span. 

The  spacing  of  the  viaduct  girders  is  8  ft.,  that  of 
the  stringers  in  the  120-ft.  deck  span  and  700-ft.  spans 
7  ft.,  that  of  the  trusses  in  the  120-ft.  deck  span  14  ft., 
and  that  of  the  trusses  in  the  700-ft.  span  36  ft.  E.xpan- 
sion  points  are  indicated  on  the.  plans  (see  Fig.  3) ; 
special  expansion  is  provided  for  stringers  in  the  700-ft. 
span  at  panel  points  8.  Both  field  and  shop  rivets  are 
5  in.  diameter,  except  that  in  the  700-ft.  span  1-in. 
rivets  are  used  in  the  end  posts,  top  and  bottom  chords 
and  floorbeam  connections  to  bottom  lateral  plates. 
Structural  details  and  sections  of  interest  may  be  found 
in  Figs.  6  to  9. 

Weight  of  Steel — The  weights  of  steel  in  various 
parts  of  the  bridge  are  tabulated  below.  For  the 
700-ft.  span  the  total  is  4,761,072  lb.  or  about  2,380.5 
tons.  For  the  entire  bridge,  5,563,037  lb.  or  about 
2,781.5  tons.  These  figures  include  all  steelwork  except 
anchor  bolts  or  deck  fastenings : 
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Carbon  Silicon  Nickel 

Sttel,  Steel.  Steel, 

l.b.  I,h.  l.b. 
\  laduct,    120   ft.    deck    span    and 

north  60-ft.  girder  span 613,323  188,632 

700-ft.  span..._ 1,956,556  2,010,206  794,310 

Total 2,569,889     2,198,838    794,310 

The  heaviest  pieces  to  handle  in  the  700-ft.  span  are 
the  lower  sections  of  the  end  posts,  which  weigh  24 
tons.  End  bottom  chord  sections  weigh  22  tons  and  20 
tons,  respectively,  and  the  top  chord  pieces  21  to  26 
tons  each. 

Erection — Material  was  delivered  at  the  south  end. 
Steel  erection  started  with  placing  the  viaduct  and 
120-ft.  deck  span,  all  of  which  were  placed  from  a  yard 
track  on  the  ground  with  a  100-ton  locomotive  crane. 
This  erection  started  Oct.  7,  1922,  and  was  completed 
Oct.  19.  Riveting  was  started  as  soon  as  possible 
and  was  completed  by  the  fir.st  week  of  November. 

Falsework  for  the  120-ft.  span  consisted  of  framed 
fir  bents  resting  on  mud  sills.  Falsework  for  the  700-ft. 
span  was  built  of  framed  fir  bents  resting  on  pile 
foundation,  as  shown  in  Fig.  1  and  Fig.  4.  Pile  driv- 
ing for  this  falsework  started  Sept.  5,  1922,  and  was 
completed  a  month  later,  except  for  bents  under  the 
two  north  panel  points,  which  are  framed  bents  on  mud 
sills. 

Erection  of  framed  bents  and  floor  system  proceeded 
from  the  south  end,  using  the  100-ton  locomotive  crane 
to  handle  material  from  track  on  top.  At  the  time  of 
writing,  Nov.  25,  all  falsework  and  the  entire  floor 
system  had  been  placed.  It  is  the  intention  of  the 
erectors  to  use  the  100-ton  locomotive  crane  for  placing 
the  balance  of  the  truss  span,  supplemented  by  a  lighter 
crane  in  the  yard  assembling  material  and  placing  it 
conveniently  for  the  large  crane  above  to  handle.  On 
Nov.  2,  seven  panels  of  the  floor  system  had  been  placed. 
River  ice  was  bearing  against  the  pile  falsework  on  the 
upstream  side,  with  but  little  ice  formed  below.  For 
safety,  the  work  of  placing  further  falsework  and  floor 
system  was  suspended  until  the  river  froze  over  below 
the  bridge,  but  this  delay  was  only  a  few  days.  Figs.  10 
and  11  show  the  falsework  construction  for  the  main 
span.  Double  bents  are  used  under  main  panel  points 
and  single  bents  under  sub-panel  points. 

To  provide  against  overturning  the  100-ton  crane  on 
the  700-ft.  span,  four  24-in.  100-lb.  I-beams  are  placed 
with  their  ends  resting  on  the  floorbeams  and  as  close 
as  possible  to  the  ties  to  support  the  crane's  outriggers. 
In  placing  the  end  posts  and  the  top  chord  sections  the 
lifts  will  be  made  by  the  crane  with  load  line  attached 
to  a  balance  beam  whoser  ends  are  so  bolted  to  the  piece 
handled  that  the  piece  will  balance  properly  and  also 
clear  the  boom  of  the  crane  better. 

Winter  Versus  Summer  Erection — It  is  of  interest  to 
note  that  the  erection  of  the  main  truss  will  take  place 
during  the  coldest  weather  in  Alaska,  when,  for  short 
periods  of  time,  the  temperature  drops  as  low  as  50 
or  60  deg.  below  zero. 

The  writer  took  the  responsibility  of  arranging  for 
winter  «'rection,  as  it  was  believed  to  be  the  safest  plan 
under  the  conditions.  As  the  ice  goes  out  of  the  Tanana 
River  not  earlier  than  May  12,  it  would  he  .some  time  in 
•June  before  falsework  could  be  established  across  the 
river,  against  the  current  of  a  spring  freshet.  This 
'hedule  would  leave  only  three  months  in  which  to  erect 
he  span  and  swing  it  clear  of  the  menace  of  the  fall 


ice-run  against  the  falsework.  Furthermore,  it  was 
considered  that  the  falsework  would  be  endangered  dur- 
ing the  summer  months  should  there  be  one  of  the  big 
floods  which  frequently  occur,  carrying  driftwood  as 
large  as  full-sized  green  cottonwood  trees,  with  roots 
and  branches  intact,  which  have  been  swept  away  by 
the  flood  in  the  process  of  bank  erosion. 

As  the  formation  of  solid  ice  is  usually  complete  by 
the  end  of  October,  and  the  ice  remains  in  place  until 
May,  there  is  available  a  period  of  six  months  in  which 
to  erect  the  bridge  and  remove  falsework,  during  which 
period  there  is  no  obstacle  to  steady  field  work,  except 
the  short  periods  of  severe  cold  weather.  During 
1921-22  these  were  so  few  as  to  be  of  no  consequence. 
The  good  results  obtained  in  carrying  on  a  program  of 
winter  erection  of  a  similar  structure  at  the  Susitna 
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Expansion  Bearing, End  Eleval-ion 
FIG.    9 — EXPANSION    BEARINO    AND    ROCKKRS 

River,  together  with  the  success  that  we  have  already 
had  with  the  Tanana  Bridge,  fully  confirm  the  wisdom 
of  the  policy  in  thus  handling  this  bridge  project. 

Engineering  Organization — The  field  work  has  been 
carried  on  under  the  personal  supervision  of  the  au- 
thor in  the  capacity  of  chief  engineer  of  the  Alaskan 
Engineering  Commission,  with  the  following  organiza- 
tion: F.  A.  Hansen,  engineer  of  maintenance  and  con- 
struction, in  general  charge;  F.  H.  Chapin,  bridge 
engineer;  C.  G.  Jones,  sujierintendent  of  construction; 
J.  J.  Ke.stly,  resident  engineer;  Jack  Han.xon.  inspector. 

The  contract  for  the  fabrication  and  erection  of  the 
steel  superstructure  was  let  to  the  American  Bridge 
Co.,  the  field  work  being  carried  on  by  H.  M.  Braford. 
foreman  of  erection,  and  E.  G.  Amesbury.  assistant 
engineer.  C.  R.  Garner,  manager  of  foreign  erection 
for  the  American  Bridge  Co.,  has  taken  a  keen  interest 
in  this  job  and  it   .s  due  to  the  energy  of  his  persua- 
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PIG.  10— FALSEWORK  BENTS  FOR   700-FT.  TRUSS  SPAN 

sion  that  two  full  train-loads  of  steel  were  moved  from 
Ambridge,  Pa.,  to  Seattle,  Wash.,  in  the  record  time 
of  twelve  days. 

In  view  of  the  importance  of  this  bridge  in  point  of 
cost  and  physical  conditions  the  U.  S.  Government  re- 


Elevo+ton 
FIG.    11— ARRANGE.MENT  OF  FALSEW^ORK 

tained  the  firm  of  Modjeski  &  Angier,  Chicago,  as 
consulting  engineer.s.  Mr.  Angier  visited  Alaska  in  the 
spring  of  1920  and  approved  the  adoption  of  the  upper 
crossing.  This  firm  was  then  retained  to  design  the 
bridge,  preparing  detail  plans  for  substructure  and 
superstructure  and  following  up  the  construction  of 
foundations  and  the  steel  fabrication.  Mr.  Angier 
again  visited  the  job  in  June.  1922,  when  foundation 
work  was  being  started. 


Differences  Between  Heartwood 
and  Sapwood  Timber 

SAPWOOD  is  the  outer  light-colored  portion  of  a  tree 
trunk  through  which  the  water  passes  from  the  roots 
to  the  leaves,  and  in  which  excess  food  is  stored  tem- 
porarily. Heartwood  is  the  central  core  of  the  trunk. 
As  new  sap  is  formed  on  the  outside  of  the  tree  trunk, 
the  inner  sapwood  changes  to  heartwood.  During  this 
change  the  living  cells  die,  the  pores  of  some  woods 
become  plugged  up  with  a  froth-like  growth,  known  as 
"tyloses"  and  the  cell  walls,  and  in  some  species  the  cell 
cavities,  become  infiltrated  with  various  substances, 
some  of  which  darken  the  wood. 

In  over  500,000  tests  which  have  been  made  by  the 
Forest  Products  Laboratory,  Madison,  Wis.,  on  the  vari- 
ous species  of  woods  grown  in  the  United  States,  no 
effect  upon  the  mechanical  properties  of  the  wood  due  to 
its  change  from  sapwood  into  heartwood  has  ever  been 
noticed.  The  heartwood  of  pine,  oak  and  other  struc- 
tural timbers  is  not  intrinsically  stronger  than  the  sap- 
wood,  as  has  often  been  supposed  to  be  the  case.  Nor  is 
the  sapwood  of  hickory  and  ash  intrinsically  stronger 
than  the  heartwood,  as  is  sometimes  claimed  in  connec- 
tion with  handle  stock. 

The  essential  differences  between  heartwood  and 
softwood  are  as  follows: 

Heartwood,  as  a  rule,  is  more  durable  than  sapwood 
in  damp  locations  and  less  subject  to  attack  by  stain  and 
mold-producing  fungi.  It  usually  is  colored  and  there- 
fore considered  more  ornamental  than  the  white  sap- 
wood,  except  in  a  few  cases.  In  yellow  pine  interior 
finish  and  maple  flooring,  for  example,  the  white  sap- 
wood  is  preferred.  Heartwood  is  less  permeable  to 
liquid  and  therefore  more  suitable  for  tight  cooperage, 
tanks  and  conduits.  It  responds  more  slowly  to  changes 
in  atmospheric  humidity,  which  often  is  of  advantage 
when  uncoated  wood  is  exposed  for  a  relatively  short 
time  to  a  different  humidity. 

Sapwood,  as  a  rule,  takes  preservative  treatment 
better  than  heartwood.  It  seasons  faster,  but  when 
green  usually  contains  a  larger  percentage  of  moisture 
which  often  makes  it  heavier.  Because  sapwood  is  the 
outer  portion  of  the  tree  it  contains  fewer  common 
defects,  such  as  knots,  shakes  and  pitch  streaks.  In 
resinous  species  the  sapwood  usually  contains  less  resin 
than  the  heartwood.  Sapwood  is  more  free  from  odor 
and  taste,  which  may  be  an  advantage  in  some  cases, 
and  a  disadvantage  in  other  cases. 


Lincoln  Highway  Shows  Good  Progress 

The  eleven  states  traversed  by  the  Lincoln  highway 
built  235  miles  of  the  route,  with  the  aid  of  the  Federal 
Government,  in  1922,  this  work  costing  $4,678,041  or 
an  average  of  $20,000  per  mile.  Maintenance  during 
1922  cost  $1,388,126.39,  so  that  the  total  amount  ex- 
pended on  the  betterment  of  the  route  last  year  was 
$6,046,168.  The  total  mileage  of  each  class  of  road 
completed  as  of  Feb.  1,  1923,  is: 

Concrete    578.66 

Brick    128.76 

Bituminous  macadam    327.80 

Macadam    287.10 

Graded  gi-avel    1.189.22 

Natural  gravel 62.10 

Graded  earth   404.39 

Natural   earth    108.60 

Paved  city  streets 218.50 

Total    3,305.13 

The  total  expenditure  to  date  has  been  $47,000,000. 
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Reinforcing  a  Wooden  Roof  Frame 
Five  Centuries  Old 

Hammer-Beam  Roof  Frames  of  Westminster  Hall 

in  London  Weakened  by  Beetles — Steel 

Auxiliary  Members  Installed 

CENTURY-LONG  weakening  and  sagging  of  the 
wooden  roof  structure  of  Westminster  Hall,  in  Lon- 
don, recently  led  to  elaborate  reinforcement  of  the  work, 
just  completed  after  being  in  progress  for  six  or  seven 
years.  The  hall,  which  adjoins  the  Parliament  build- 
ings, was  built  in  the  years  1394-1399,  and  long  was 
the  place  where  the  kings  of  England  were  crowned. 
The  original  roof  framing  is  still  in  place,  although 
repeatedly  repaired  in  past  generations,  as  the  attack 
of  wood-boring  beetles'(the  so-called  death-watch  beetle. 
Aiiobium  tesse'atum)  endangered  the  structure.  An 
account  of  the  latest  repair  and  reinforcement  work  is 
herewith  abstracted  from  a  recent  issue  of  The  Engineer. 
Nearly  three  centuries  ago  the  work  of  the  boring 
beetle  attracted  attention  and  led  to  repairs  being  un- 
dertaken.    The   attack   continued,   however,    "with   the 
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result  that  .some  of  the  main  timbers  have  been  hol- 
lowed out  until  they  are  mere  .shells  within  which  a 
man  might  lie."  At  the  same  time  shrinkage  of  the 
timber  was  going  on,  and  there  was  some  .settlement 
and  tilting  of  the  walls  due  to  the  thrust  of  the  roof. 
The  aggregate  result  of  these  actions  was  that  the 
ridge  of  the  roof  settle<l  about  18  in.,  while  the  ends 
of  the  hammer  beams  dropped  12  to  l.")  in. 

The   material    of   the   roof   frame    is   oak    ^'English 


peduncular  oak"),  and  was  framed  and  erected  without 
very  long  seasoning.  In  the  present  repair  work  the 
same  variety  of  wood  was  used.  Comparative  strength 
tests  of  sound  pieces  of  the  original  wood  and  similar 
modern  timber  indicate  that  there  has  been  no  loss  of 
strength  in  the  wood  during  the  more  than  five  cen- 
turies since  cutting,  except  by  decay  and  insect  attack. 
Fig.  1  gives  a  view  of  the  roof  as  reinforced,  but 
represents  the  original  roof  in  all  particulars,  as  the 
i-einforcement  has  not  changed  its  appearance.  In  the 
drawing,  Fig.  3,  the  structure  of  the  old  roof  may  be 
seen,  together  with  the  present  steel  reinforcement. 
In  the  original  structure  the  large  arch  and  the  aux- 


FIGS.   1   AND   2.     WESTMINSTER   HALL   KOOF  LNCIi.V.N"' JKI) 

IN  APPEARANCE  BY  STEEL   REINFORCEMENT 

Fig-.    1 — In   fore^ound,   truss    reinforcement   completed ;    in 

baclcgnound.   traveling  falsework. 

Fig.  2 — Reinforcement  by  steel  check  plates  at  rafter  heel. 

iliary  arches  merely  served  for  lateral  bracing  or  stiff- 
ening of  the  roof  but  because  of  the  settlement  of  the 
roof  the  large  arch  gradually  came  to  carry  mo.st  of 
the  roof  weight,  receiving  its  load  through  the  tracery 
members  filling  the  space  between  the  arch,  the  rafters 
and  collar  beam. 

Earlier  repair  work  had  been  done  by  cutting  out 
decayed  parts  of  the  wood  and  inserting  patches  to 
restore  the  original  outlines.  Though  in  one  case  a 
large  cavity  resulting  from  the  work  of  the  borers 
had  been  filled  with  concrete.  Additional  timbers,  bolts, 
tie-rods,  straps,  and  shoes  had  been  applied  at  various 
times,  apparently  with  little  regard  for  the  structural 
principle  of  the  roof. 

For  the  present  reinforcement,  carried  out  by  Sir 
Frank  Baines,  of  the  Office  of  Works,  the  principle  of 
retaining  the  appearance  of  the  old  structure,  and  in 
fact  retaining  the  old  structure  itself,  was  followed 
quite  thoroughly.  Study  of  the  roof  showed  that  it 
was  possible  to  introduce  a  .steel  trussing  system  con- 
sisting partly  of  cheek  pieces  on  the  old  timbers  and 
partly  of  auxiliary  tie-rods  and  truss  web  members, 
so  as  to  carry  the  entire  load  directly  to  the  walls  and 
yet  have  the  new  work  concealed  by  the  old  framing. 

Execution  of  the  reinforcement  work  was  carried  out 
with  the  aid  of  traveling  falsework  fitted  to  the  roof 
clearance  and  adapted  to  carry  a  pair  of  trusses  while 
they  were  under  reconstruction. 

The  arrangement  of  the  steel  reinforcement  is  clearly 
apparent  from  Fig.  3.  It  is  to  be  noted  that  I-beam 
purlins  have  been  inserted  to  take  the  weight  of  the 
roof  sheathing.  To  provide  for  expansion,  the.se  pur- 
lins are  supported  on  bronze  bearing  plates.  The  .steel 
trusses,  whose  connections  are  bolted  and  not  riveted, 
were  spread  by  hydraulic  jacks  before  they  were  .swung, 
by  such  an  amount  as  to  prevent  all  further  spreading 
movement  under  the  weight  of  the  roof  lojids. 
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Railway  Conditions  in  France, 
Germany  and  Poland 

French  Looking  to  Electrification — Germany  Must 

Realign  System — Poland  a  Key  State — 

All  Have  Unbalanced  Budgets 

This  is  the  second  of  three  articles  on  the 
European  railway  situation  by  the  London  corre- 
spondent of  Engineering  News-Record.  The  first 
article,  "A  Survey  of  Railway  Conditions  in  Con- 
tinental Europe,"  appeared  in  the  issue  of  Mar.  8. 

THE  French  railway  systems  have  a  lot  of  leeway 
to  make  up  before  they  can  give  the  same  sei-vice 
as  they  did  before  the  war.  Prior  to  1914  the  five 
great  companies  of  France  earned  enough  to  cover  their 
expenses  and  to  have  something  in  hand  for  develop- 
ment. It  is  only  since  the  state  assumed  control  that 
a  falling  off  in  efficiency  and  earning  power  was  regis- 
tered. And  this  with  rates  of  3.4  centimes  for  pas- 
sengers, and  4.12  centimes  for  freight,  per  kilometer. 


.M.\I.N-  STEMS  OF  FREXCH  R.\ILWAY  SYSTEM 

As  one  might  expect,  the  war  completely  disorganized 
the  entire  system.  Though  it  was  only  a  section  of  the 
French  system  which  was  directly  involved,  all  the  lines 
were  engaged  to  a  more  or  less  extent  in  the  transporta- 
tion of  war  personnel  and  equipment.  Under  military 
control  the  trackage  deteriorated,  destroyed  coaches  and 
cars  were  not  replaced  and  damage  was  not  made  good. 
On  top  of  this  gradual  all-round  deterioration  came 
total  destruction  of  sections  of  the  northern  and  eastern 
systems,  the  8-hr.  day  arid  increased  operating  expenses. 
Operations  of  war  not  only  led  to  the  complete 
destruction  of  the  trackage  and  rolling  stock  in  the 
affected  areas,  but  the  German  army  also  systemati- 
cally blew  up  every  bridge  in  its  retreat,  as  well  as 
railway  repair  shops,  depots  and  other  plants.  At  the 
same  time  the  work  of  reconstruction  was  hampered 
enormously  by  the  fact  that  the  areas  occupied  by 
Germany  were  totally  devastated,  so  that  working  forces 
engaged  in  repairing  and  relaying  had  to  be  provided 
with  accommodation  just  as  they  wduld  have  to  be  were 
they  engaged  in  a  district  previously  uninhabited.  This 
naturally  added  to  the  expense  of  rebuilding,  which  was 
calculated  at  the  close  of  the  war  to  be  around  3  billions 
of  francs.     The  position  now  is  that  all  the  destroyed 


lines  and  bridges  have  been  rebuilt  or  replaced,  but 
that  the  other  plant,  depots  and  repair  shops  are  still 
lacking.  This  work  of  track  and  bridge  rebuilding  has 
cost  2,000  million  francs  and  has  provided  work  for 
50,000  skilled  and  unskilled  men. 

Effect  of  Eight-Hour  Day — This  work  of  reconstruct- 
ing the  northern  and  eastern  systems,  as  well  as  other 
railway  operation,  has  been  made  more  difficult  by  the 
introduction  of  the  eight-hour  day  under  the  Ver- 
sailles Treaty.  This  decrease  in  working  hours  has 
been  accompanied  by  decreased  efficiency  which  means 
that  additional  labor  to  cover  both  losses  has  had  to 
be  engaged.  In  fact  one  French  railway  authority 
estimates  the  increase  of  working  force  attributable  to 
these  causes  to  be  not  less  than  40  per  cent  of  the 
pre-war  staff.  This  additional  40  per  cent  includes  few 
experienced  railwaymen  or  skilled  workers,  so  that 
additional  supervisory  service  has  had  to  be  engaged, 
and  also,  of  course,  the  clerical  staff  has  had  to  be 
reinforced  in  proportion.  Before  the  war  the  French 
skilled  railway  worker  was  among  the  most  efficient  of 
his  type.  Many  of  these  men  were  lost  and  the  general 
level  was  lowered  so  that  admission  had  to  be  made 
easier. 

The  French  have  always  been  firm  believers  in  one 
locomotive,  one  crew.  So  as  to  maintain  this  principle, 
which  they  affrm  is  essential  to  economic  working,  more 
locomotives  have  been  provided  to  accommodate  the 
crews. 

All  the  factors,  then,  have  led  to  enormous  increases 
in  expenditure,  some  of  which  appears  to  the  foreign 
observer  justified  and  some  not.  The  railways  are 
now  endeavoring  to  make  a  cut  in  this  expenditure  by 
so  arranging  the  working  hours  that  a  full  day's  work 
is  done.  This  is  proving  difficult  in  the  face  of  trade 
union  opposition.  Even  provided  that  an  economical 
re-arrangement  is  arrived  at,  the  resultant  economy 
must  be  negligible  in  view  of  the  swollen  staffs  and  the 
decrease  in  individual  efficiency. 

The  increased  prices  hit  the  French  railways  very 
hard  because  they  were  not  able  to  pass  any  appre- 
ciable portion  of  the  heavier  burden  on  to  the  consumers 
as  rail  rates  are  under  state  regulation.  Various 
increases  in  rates  have  been  made  in  an  effort  to  bal- 
ance the  railway  budget  and  a  75  per  cent  increase  in 
fares  and  140  per  cent  rise  in  freight  rates  still  leaves 
a  margin  on  the  wrong  side. 

Look  to  Electrification — There  is  extremely  little 
technical  improvement  to  record  in  France  during  the 
past  five  years,  aside  from  experiments  on  various  types 
of  rail  traction,  such  as  condensing  and  internal  com- 
bustion locomotives.  French  railway  engineers  feel 
their  salvation  lies  in  electrifying  those  parts  of  the 
French  system  near  convenient  soyrces  of  water  power. 
The  Ministry  of  Public  Works  has  begun  on  a  scheme 
to  electrify  6,000  miles  in  the  south  of  France,  which 
it  is  estimated  will  save  3  million  tons  of  coal  a  year. 
France's  greatest  source  of  water  power  is  in  the 
Pyrenees  district.  The  Midi  section  is  especially 
favored  and  has  four  generating  plants  available  for  its 
service.  One,  utilizing  the  Tet,  produces  5,200  hp. 
from  a  reservoir  at  6,500  ft.  holding  460  million  cu.ft.  of 
water.  Another  station  produces  2,600  hp.,  and  a  third 
18,000  hp.  These  stations  are  to  be  reinforced  by  power 
from  Lake  Artouste,  estimated  at  130,000  hp.,  and  from 
the  upper  valley  of  the  Tet.  estimated  at  170,000  hp. 
The  Pyrenees  afford  plenty  of  water  throughout  the 
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winter  and  their  topography  facilitates  the  cheap  con- 
struction of  reservoirs. 

In  spite  of  the  fact  that  reconstruction  of  the 
destroyed  systems  has  been  carried  out  so  expeditiously, 
the  most  optimistic  of  the  French  railway  executives 
admit  it  will  be  years  before  the  railways  regain  their 
pre-war  standard.  The  chief  factor  in  the  situation  is, 
of  course,  the  politician  and,  provided  Germany  remains 
solvent  and  meets  part,  at  any  rate,  of  her  obligation, 
there  is  every  hope  that  one  day  French  railway  ex- 
penditure will  be  more  than  balanced  by  receipts,  and 
rail  transpoi-t  in  France  vdll  again  be  as  efficient  as  it 
was  prior  to  1914. 

The  German  Railways — The  same  factors,  originated 
by  the  war,  have  contributed  to  the  present  inefficiency 
of  the  German  railway  system  as  in  France,  except  per- 
haps, in  a  more  pronounced  degree.  The  chief  of  these 
were  the  employment  of  the  railways  for  military  pur- 
poses and  the  gradual  accumulation  of  repairs  and 
renewals.  Germany's  wartime  railway  services  dif- 
fered from  those  of  the  other  European  belligerents 
in  this  respect:  whereas  the  Allied  nations  were  mostly 
concentrating  their  efforts  on  one  front,  the  German 
railways  were  obliged  to  serve  a  number  of  fronts. 

Consequently  German  locomotives  and  rolling  stock 
were  to  be  found  transporting  troops  and  material  to 
Belgium,  France,  the  Russian  front,  through  Austria 
to  the  Balkans  and  even  down  to  Bagdad.  Her  allies 
were  not  so  well  equipped  with  railway  material  so  that 
Germany  had  practically  to  operate  the  whole  of  the 
railway  systems  of  herself  and  her  allies.  This  fact 
naturally  lowered  the  efficiency  of  the  German  system 
itself  and  her  losses  in  rolling  stock  outside  her  own 
borders  were  enormous.  There  is  evidence,  however, 
that  Germany  was  prepared  for  such  a  position  and  her 
military  railways  were  not  weakened  in  consequence  to 
the  extent  they  would  have  been  had  the  war  come  as 
a  surprise. 

Effect  of  Allied  Blockade — Added  to  this  abnormal 
railway  burden  were  the  effects  of  the  Allied  blockade 
which  effectively  cut  off  from  Germany  her  normal 
supplies  of  railway  material  which  she  received  from 
abroad,  namely,  bearing  metal,  copper  and  rolling  stock 
lubricating  oils.  By  this  she  was  forced  to  employ  more 
or  less  satisfactory  sub.stitutes  such  as  iron  fire  boxes, 
which  gave  railwaymen  great  trouble  in  maintaining 
locomotive  efficiency. 

Thus,  for  four  years  the  German  railway  .sy.stem 
gradually  deteriorated,  culminating  in  the  demands 
from  the  Allies  for  the  surrender  of  rolling  stock.  The 
German  railways  are  ver>'  bitter  over  this  and  complain 
that  they  had  to  surrender  within  a  very  short  period 
6,000  locomotives  and  150,000  cars,  all  in  first-class  con- 
dition. The  Germans  maintain  that  they  were  forced 
by  the  treaty  conditions  to  give  up  rolling  stock  for 
which  the  Allies  had  no  use,  and  that  cars  in  really 
excellent  condition  and  built  specially  for  surrender, 
were  rejected  on  account  of  very  minor  faults. 

The  Allied  commissions,  on  account  of  various 
German  subterfuges  to  evade  their  obligations,  found 
they  had  to  be  extremely  careful  in  what  they  did  accept, 
and  that,  in  consequence  none  but  the  best  rolling  stock 
was  allowed  to  cross  the  frontier.  The  German  railway 
system  was  also  upset  by  the  surrender  of  territory 
which  cut  off  portions  of  her  trackage.  In  this  way 
depots  and  junctions  have  had  to  be  reorganized. 

The  Personnel  Problem — The  personnel  of  the  Ger- 


man railways  was  considerably  depleted  to  fill  the  army, 
and  the  places  of  skilled  men  were  taken  by  women  and 
individuals  of  inferior  intelligence  and  physique.  After 
the  war,  a  number  of  demobilized  soldiers,  many  in- 
capacitated, were  absorbed  by  the  railways.  Now  the 
systems  are  overstaffed  but  the  general  efficiency  is  low, 
not  only  due  to  lack  of  experience  but  also  to  the  un- 
settled conditions  produced  in  the  labor  ranks  by  the 
republican  revolution  and  other  minor  coups  d'etat. 

In  Germany  as  well  as  in  France  the  8-hour  day 
has  been  responsible  for  greatly  increased  expenditure 
and  reduced  efficiency.  In  fact,  one  German  railway 
executive  estimates  the  staff  to  be  increased  by  40  per 
cent  on  a  reduced  system,  and  the  falling  off  in  indi- 
vidual efficiency  to  be  equally  high.  Although  the 
number  of  locomotives  employed  on  the  German  railways 
has  risen  by  about  ten  per  cent,  nearly  half  of  these 
are  under  repair  at  any  one  time.  In  fact,  of  the 
33,000  locomotives  on  the  schedule,  about  15,000  are 
undergoing  I'epairs.  In  addition,  the  consumption  of 
coal  per  locomotive  has  increased  nearly  50  per  cent. 

These  factors  have  contributed  to  enormously  swollen 
costs  of  railway  operations,  which  the  systems  have 


PRINCIPAI.   I>IXES  OF   OKHM.AX    RAir.,WAT   STSTEJf.S 

attempted  to  recover  by  increased  rates.  By  far  the 
larger  proportion  of  these  rates  has  fallen  on  freight 
traffic,  and  this  is  reflected  in  the  fact  that  the  trans- 
portation of  freight  is  now  only  about  half  the  pre-war 
figure.  Passenger  fares  have  taken  a  share,  but  a 
very  small  share,  as  German  experience  has  shown  that 
even  a  small  rise  in  passenger  fares  brings  about  a 
substantial  drop  in  travelers. 

In  spite  of  larger  tariffs,  amounting  in  all  to  an 
increase  of  about  1,000  per  cent,  the  deficit  on  the 
railways  is  still  very  high,  and  a  charge  of  450  marks 
per  ton  of  freight  carried,  against  4  marks  in  1913, 
leaves  a  deficiency  of  7  billions  of  marks. 

Realignment  of  System-  ]n  addition  to  the  reorgani- 
zation problems  ordinarily  produced  by  a  war,  the 
German  systems  have  to  adapt  themselves  to  a  redirec- 
tion and  redi.stribution  of  traffic.  The  mineral  traffic 
especially  has  been  so  affected,  chiefly,  of  course,  on 
account  of  the  ceding  of  the  Saar  district  to  France. 

In  short  the  German  .system  may  be  likened  to  a  body 
from  which  the  limbs  have  been  amputated.  Before  the 
war  these  limbs  carried  on  enormous  international  traffic 


486 


ENGINEERING     N  E  W  S  -  R  E  C  0  R  D 


Vol.  90,  No.  11 


right  acroa.s  Europe  to  the  Balkans.  As  a  re.sult  of 
amputation  the  arteries  and  veins  must  be  reconstructed 
and  the  system  so  arranged  that  the  flow  of  traffic  is 
confined  within  the  outline  of  the  trunk.  In  consequence 
not  only  have  interconnecting  lines  to  be  rebuilt  but 
other  facilities  must  be  afforded  for  dealing  with  traffic 
which  formerly  passed  straight  into  foreign  territory. 

This,  combined  with  the  arrears  of  rolling  stock  re- 
pairs and  the  serious  financial  situation,  is  one  of  the 
biggest  problems  yet  to  be  handled  by  the  German  rail- 
way administration. 

The  Polish  System — The  significance  of  the  Polish 
railway  system  in  Europe  lies  in  the  fact  that  it  con- 
stitutes a  "corridor"  between  the  east  and  the  west. 
Passengers  or  freight  from  Britain,  France  or  Ger- 
many to  Russia  pass  over  the  Polish  railway  systems. 
Similarly  traffic  between  southeastern  Europe  or  the 
Balkans  and  the  Baltic  ports  is  carried  through  Polish 
territory.     Nearly  all  these  railway  lines  pass  through 
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or  near  Warsaw.  For  instance  the  main  line  betweeii 
Breslau-Oppeln-Warsaw-Grodna  before  the  war  carried 
a  great  international  traffic.  The  other  routes  of  great 
international  significance,  all  of  them  from  west  to 
east  Europe  and  Asia,  are  the  Breslau-Oppeln-Cracow- 
Lemberg,  Posen  -  Thorn  -  Osterode  -  Insterburg  -  Kovno, 
Neustadt-Radom-Brest-Litovsk  routes. 

The  fact  that  these  routes  are  of  such  international 
significance  has  led  to  their  early  reorganization,  and 
express  trains  are  running  daily  between  east  Germany 
and  the  port  of  Konigsberg  on  the  Gulf  of  Dantzig.  In 
spite  of  the  fact  that  immense  material  damage  was 
done  during  the  wai-  to  the  Polish  lines,  the  service 
generally  is  tolerable  and  much  better  organized  than 
in  many  other  European  states.  Poland  was  hindered 
considerably  in  her  work  of  reorganization  by  the 
turbulence  of  her  Russian  neighbor,  and  also  by  the 
fact  that  the  lines  near  her  eastern  boundary  were 
laid  by  Russian  engineers  with  purely  a  military  and 
not  a  commercial  objective.  Most  of  these  lines  were 
only  suitable  for  bringing  troops  and  material  to  the 
Russian  frontier  during  a  war  and  were  useless,  or  very 


nearly  so,  to  Polish  industrial  development.  Again, 
when  the  Germans  drove  the  Russians  back  during  the 
war,  the  Russian  army,  to  hinder  Germany,  destroyed 
every  railway  bridge  in  Poland  as  well  as  all  depots  and 
repair  shops,  and  seized  all  locomotives  and  rolling 
stock. 

Work  To  Be  Done— This  work  of  rebuilding  is  just 
about  half  completed,  and  about  three  thousand  bridges 
of  varying  sizes  remain  to  be  reconstructed  on  a  per- 
manent basis.  In  addition  60  per  cent  of  the  depots 
must  be  entirely  rebuilt  and  many  redesigned  to  accom- 
modate the  altered  traffic  conditions.  As  might  be 
expected  Poland  is  still  very  badly  off  for  rolling  stock 
and  possesses  only  about  one-quarter  of  her  actual  re- 
quirements. Possessing  around  15,000  miles  of  rail- 
ways she  has  under  5,000  locomotives,  and  10,000 
passenger  coaches  and  about  120,000  freight  cars. 

Much  of  the  present  trackage  is  single  only,  and  to 
provide  for  the  industrial  development  which  is  so 
confidently  expected  of  Poland,  much  of  the  existing 
way  must  necessarily  be  doubled.  At  present  the  sys- 
tem is  only  sufficient  to  carry  her  own  industrial 
produce,  and  is  not  adequate  to  cope  with  the  potential 
passenger  traffic.  In  addition,  though  parts  of  the  rail- 
way system  are  well  laid  and  will  carry  heavy  traffic, 
much  of  it  needs  reinforcing  and  often  entirely  re-laying 
before  heavy  trains  or  normal  passenger  speeds  can  be 
carried. 

Poland  is  particularly  short  of  passenger  locomotives, 
and  she  has  only  enough  to  maintain  a  fraction  of  the 
potential  passenger  traffic.  Many  of  these  locomotives 
are  very  old  and  have  not  been  constructed  for  pro- 
longed service,  with  the  result  that  nearly  half  of  them 
are  perpetually  undergoing  repairs. 

One  of  Poland's  greatest  difficulties  is  lack  of  finance 
to  reconstitute  the  system  and  purchase  fresh  rolling 
stock.  Until  very  recently  Poland  has  maintained  a 
large  army  in  consequence  of  her  situation  between  two 
countries  in  varying  states  of  exhaustion  and  this  has 
swallowed  large  sums  of  money.  Even  now  her  railways 
occupy  either  first  or  second  place  on  the  national  budget 
v.'ith  an  enormous  deficit.  The  Polish  railways  have 
tried  in  vain  to  make  good  part  of  this  deficit  by  in- 
creased fares  and  freight  rates  without  raising  these 
to  a  level  where  all  traffic  will  be  scared  off. 

On  the  other  hand  she  has  a  rapidly  increasing  traffic 
and,  provided  sufficient  rolling  stock  becomes  available 
to  carry  this  traffic,  the  increased  fares  and  rates  may 
help  considerably  towards  wiping  off  what  is  a  heavy 
burden  to  the  Polish  state  railways. 


A  Switchback  Railway  in  the  Khyber  Pass 

A  26-mile  military  railway  extending  into  Afghanistan 
and  having  three  switchbacks  or'  reversing  stations  is 
being  built  for  the  Government  of  India  by  the  North- 
western Railway.  This  line  will  form  an  extension  from 
the  present  fi'ontier  terminal  at  Jamrud  to  Landi  Khana. 
in  the  Khyber  Pass.  Labor  is  furnished  by  the  several 
tribes  whose  territories  are  crossed,  as  it  is  stated  that 
if  the  railway  should  attempt  to  carry  on  construction 
with  its  own  forces  the  tribes  would  combine  to  attack 
the  men  and  destroy  the  works,  but  by  negotiations  with 
the  several  leaders  they  undertake  to  supply  the  labor  in 
their  respective  districts.  Even  so,  military  guards  are 
provided  as  a  precaution  against  raids  by  other  tribes. 
W.  W.  Moylan  is  engineer  in  charge  of  the  extension. 
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Fixation  of  Atmospheric  Nitrogen  by  Activated  Sludge 

Nitrogen  in  the  Sewage  Has  Been  Increased  by  65  Per  Cent — Conditions  Favorable  to  B.  Crenothrix 
with  Upwards  of  2  P.P.M.  of  Ferric  Oxide  Seem  Necessary 

By  C.  Lhe  Peck 

Oonsultinp  Rngineer,   New    York    City 


THIS  paper  is  based  on  data  obtained  by  the  writer 
from  plants  operated  and  experiments  conducted 
under  his  observation  and  direction  at  Mt.  Vernon,  New- 
York  City,  Urbana,  Chicago.  Decatur  and  Indianapolis. 
Important  and  essential  data  have  been  contributed  by 
engineers  associated  with  him  and  by  others  intere.sted 
in  the  operations  referred  to. 

Research  Work  at  Mt.  Vernon,  N.  Y. — The  discovery 
that  atmospheric  nitrogen 
could  be  fixed  by  the  acti- 
vated -  sludge  process  was 
made  at  the  city  of  Mt. 
Vernon  in  the  summer  and 
autumn  of  1919,  where  the 
Dorr  Company  erected  a 
50.000-gal.  per  day  plant. 
Its  purpose  was  research. 
There  was  no  expectation  of 
direct  financial  return.  The 
plant  wasi  designed  by  the 
writer  and  operated  under 
his  direction. 

The  unusual  results  ob- 
tained were  due  in  part  to 
local  conditions.  Mt.Vernon 
collects  its  sewage  in  two 
trunk  sewers.  The  sewage, 
with  one  notable  exception, 
is  of  domestic  origin.  The 
high-level  sewer  carries 
little  ground  water.  The 
low-level  sewage  is  diluted 
probably  50  per  cent.  The  low-level  also  receives  waters 
containing  rouge  from  a  lens  polishing  establishment. 
The  sewers  discharge  into  a  common  grit  chamber.  The 
volume  discharge  from  the  high  level  was  about  twice 
that  from  the  low  level.  The  combined  sewages  con- 
tained from  1  to  3  p.p.m.  of  Fe,0..  The  character  of 
'he  composite  sewage  is  shown  in  Table  I. 

The  sewage  was  prepared  for  aeration  by  passinjr 
grit  chambers  and  a  Dorrco  screen  with  0.017  in.  square 
openings.  There  were  two  aerating  tanks  in  series, 
with  sedimentation  between.  No  sludge  was  drawn 
from  intermediate  sedimentation.  The  excess  over- 
flowed with  the  partially  aerated  sewage  to  the  second 
"•ration  unit.  The  settled  sludge  was  automatically 
returned  to  the  aeration  chambers.  These  chambers 
were  of  approximately  ecjual  capacity.  The  first  received 
76  per  cent  and  the  second  2.5  per  cent  of  the  0.66  cu.ft. 
per  gallon  of  air  used.  Sand  hutches  in  both  aeration 
chambers  collected  the  separated  inorganic  material. 

The  plant  wa-s  designed  for  air  economy  and  to 
•  liminate  nitrogen-poor  solids  from  .sewage  and  sludge. 
The  screenings  average  1  per  cent  NH, ;  the  solids 
passing  the  screen,  4  per  cent  and  up.  Scum  was  re- 
moved from  the  primary  aerator.  It  contained  little 
nitrogen.      These   steps  in   elimination,    together   with 


i.  Und-er  certain  conditions  it  is  possible  to  fix 
atmospheric  nitrogen  by  aeration  in  the  presence 
•jf  activated  sludge. 

2.  The  amount  of  atmospheric  nitrogen  so  fixed 
has  in  some  ca.ses  been  equal  to  65  per  cent  of  the 
amount  of  nitrogen  in  the  sewage. 

3.  The  condition  essential  to  fixation  of  atmos- 
pheric nitrogen  seems  to  be  an  environment  favor- 
able to  the  gro^vth  of  B.  Crenothrix. 

Jf.  Where  fixation  was  successful  it  was  possible 
to  recover  8U8  lb.  per  day  of  dry  humus  per  10,000 
people  contribnting  to  the  sewage.  The  humus  had 
an  average  ammonia  content  of  7.92  per  cent. 

.5.  The  presence  in  the  sewage  of  2  p.p.m.  of 
ferric  oxide  seems  to  be  essential. 

6.  A  detention  period  in  aeration  in  excess  of 
.lix  hours  is  probably  necessary. 

7.  The  quantity  of  air  used  is  not  a  controlling 
factor  so  long  as  a  healthy  aerobic  sludge  is  main- 
tained. 


the  means  used  to  promote  the  growth  of  biological  jelly, 
produced  a  sludge  with  an  NH,  content  averaging  over 
8  per  cent. 

Sludge  research  started  Nov.  21,  1919.  The  first  step 
was  to  determine  tentatively  upon  a  method  for  dewater- 
ing  and  drying.  After  we  had  fixed  upon  this,  all  sludge 
samples  were  treated  by  this  method  and  weights  and 
determinations  made  on  the  dried  samples.  Our  reported 
results  are  therefore  com- 
parable to  actual  practice 
All  losses  occurring  in  treat- 
ment are  taken  into  account. 
All  sludge  weights  and  anal- 
yses except  as  otherwise 
specified,  are  for  dried 
sludge. 

Acididation  of  Sludge — 
The  method  of  treatment 
determined  upon  was :  Acid- 
ulation  of  the  freshly  settled 
sludge,  using  I  c.c.  of  sul- 
phuric acid  per  liter  of  99.5 
per  cent  moi.sture  sludge; 
draining  through  cheese 
cloth  immediately  and  dry- 
ing the  drained  sample  at 
100  deg.  C.  The  NH,  was 
determined  b  y  Gunning's 
modification  of  the  Kjeldahl 
method. 

Our  first  sludge  analysis 
indicated  9.52  per  cent  NH„ 
dry  basis,  on  dried  raw  sludge  and  10.22  per  cent  NH, 
on  a  sample  of  the  same  sludge  prepared  for  drying  as 
stated  above.  This  concentration  of  NH,  was  due  to 
solution  of  alkaline  sludge  constituents.  It  was  attended 
with  but  slight  loss  of  NH,.  The  con.stituents  of  the 
dried  sludge  are  shown  in  the  analysis  of  Mt.  Vernon 
.sludge  (Table  II). 

Fixation  of  Atmospheric  Nitrogen — In  addition  to 
recovery  of  the  highest  possible  grade  of  ammoniate, 
it  had  been  a  part  of  the  writer's  program  to  determine 
whether  atmospheric  nitrogen  actually  was  or  could  be 
fixed  by  the  activated-sludge  process.  Reports  of  the 
success  of  work  of  Dr.  Lipman  of  Rutgers  in  fixing 
atmospheric  nitrogen  with  soil  bacteria  led  the  writer 
to  consult  him.  Acting  on  his  advice,  some  cultures  of 
azotobacter  chroococcum  were  secured.  We  had  attempted 
to  grow  the.se  in  various  dilutions  of  sewage  but  had 
met  with  no  success.  Some  of  the  investigators  of  soil 
fixation  of  nitrogen  had  remarked  on  the  apparent 
necessity  for  the  presence  of  ferric  oxide.  Our  sludge 
analyses  had  disclo.sed  the  unusual  quantity  of  ferric 
oxide  present.  We  In-gan  to  study  the  biology  of  the 
sewages  and  the  sludge  and  to  look  for  abnormal  condi- 
tions. It  had  long  been  noted  that  the  low-level  sewage 
contained  a  flourishing  flora.     Quantities  of  biological 
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jelly  were  discharged.  Our  biologist,  S.  L.  Neave, 
identified  crenothrix  polyspora  as  the  predominant 
organism  in  this  jelly. 

We  felt  justified  in  adopting  the  hypothesis  that 
fixation  of  atmospheric  nitrogen  was  occurring;  and 
that  this  was  made  possible  by  the  presence  of  ferric 

T.\BLE  I  -AVERAGE  ANALYSES  OF  COMPOSITE  SAMPLES  OF 
MT.  VERNON  SEWAGE  FOR  MONTH  OF  NOVEMBER,  1919 

PPM. 

Total  solids... Mt 

.Suspended  solids  -  245 

Dissolved  solids ^51 

Alkalinity 265 

Oxygen  consumed ^     t 

Iron  as  FeoOs 2 .  67 

hydrate.  We  proceeded  to  test  this  hypothesis  as 
follows:  Equipment:  Two  eight-liter  bottles  fitted  with 
glass  tubing  and  compressed  air  for  aeration.  Reagents: 
In  Bottle  I,  6,150  c.c.  of  screened  upper-level  (iron 
free)  sewage  and  2,050  c.c.  of  No.  2  tank  sludge.  After 
mixing,  200  c.c.  removed  for  analysis.  In  Bottle  II  the 
same  reagents  as  in  No.  I.  In  addition,  a  number  of 
strips  of  stove-pipe  iron  were  suspended  in  the  bottle. 
Procedure:  Bottles  were  aerated,  decanted  and  filled 
daily  with  upper-level  sewage  for  ten  days.  Samples 
of  decanted  liquors,  feed,  original  charge  and  final  con- 
tents were  preserved  with  chloroform  and  analyzed. 
Results:  Bottle  No.  I  showed  a  loss  of  ammonia  of  17 
per  cent.    Bottle  No.  II  showed  a  gain  of  62.5  per  cent. 

Confirmation  Tests  by  Dr.  D.  D.  Jackson — The  Dorr 
Company  recognized  the  importance  of  these  discoveries. 
Also  the  necessity  for  their  confirmation  by  independent 
research.  Dr.  D.  D.  Jackson  of  Columbia  University 
was  retained.  His  investigation  covered  a  period  of 
three  months.  Its  results  are  summarized  in  the  follow- 
ing e.xcerpt  from  his  repoi't: 

The  object  of  this  investigation  was  to  study  and  verify 
the  results  obtained  by  the  Dorr  experimental  plant  at  Mt. 
Vernon,  N.  Y.,  and  to  determine  whether  these  results  could 
be  obtained,  using  New  York  City  sewage.  The  conclusions 
are  as  follows: 

1.  The  Dorr  method  of  sewage  treatment  requires  much 
less  air  to  activate  the  sewage  and  is  therefore  more  eco- 
nomically operated. 

2.  A  sludge  of  decidedly  greater  nitrogen  content  is  pro- 
duced by  this  method  than  by  any  other  form  of  treatment. 
This  is  of  great  importance  as  its  sale  as  a  fertilizer  should 
more  than  pay  the  cost  of  operation.  [Ammoniates  were 
then  quoted  at  $8  per  unit,  making  the  recoverable  sludge 
worth  .$56  per  million  gallons  of  sewage  treated.     C.  L.  P.] 

3.  The  time  of  contact  of  the  air  with  the  liquid  and  the 

TABLE  II— ANALYSIS  OF  MT.  M5RNON  SLUDGE.*  DREED  TO  9  24 
PER    CENT    MOISTURE 

Per  Cent 

Moisture ,  29  25 

Nonvolatile 27.34 

Insoluble 13.50 

Soluble 13.84 

Volatile 63.35 

.\mmonia  (NHs) . . .  8.79 

Phosphoric  acid,  (citric  sol.)  1 ,  67 

Ferric  oxide. 9.  95 

Calcium  oxide 5,92 

Magnesiiun  oxide 0.13 

*  Not  acid  treated. 

complete  suspension  of  the  sludge  not  only  serve  to  fix  much 
of  the  nitrogen  in  solution,  but  the  results  show  that  nitro- 
gen is  actually  fixed  frovi  the  air  blown  in. 

4.  In  this  process,  the  nitrogen  is  largely  fixed  by  creno- 
thrix growths  which  normally  contain  trom  8  to  9  per  cent 
nitrogen  as  ammonia. 

.5.  This  growth  requires  the  presence  of  iron  in  the  liquid, 
so  that  if  the  original  sewage  does'  not  contain  a  sufficient 
amount  to  support  the  organism,  some  iron  must  be  added. 


Concurrent  with  Dr.  Jackson's  investigation  nitrogen 
fixation  was  being  demonstrated  at  the  full  capacity  of 
the  Mt.  Vernon  plant.  Two  tests  were  made.  In  the  first 
(see  Table  III)  316,150  and  in  the  second  413,110  gal. 
of  sewage  were  treated.  Table  III  gives  the  result  of 
the  first  test.  The  second  test  may  be  summarized  thus : 
There  was  a  loss  of  6.1  per  cent  of  total  ammonia  in 
the  primary  aerator  and  a  gain  of  6.7  per  cent  in  the 
second  aerator.  The  total  gain  in  solid  nitrogen  was  53 
per  cent.  The  total  solids  in  the  accumulated  sludge 
were  759  lb.  Losses  incurred  in  treating  the  sludge 
brought  this  down  to  692  lb.,  having  an  ammonia  con- 
tent of  7.92  per  cent.  Reduced  to  a  basis  of  population 
contributing  to  the  sewage,  this  amounts  to  a  daily 
production  of  848  lb.  fertilizer,  7.92  per  cent  NHj,  for 
each  10,000  population. 

These  tests  were  conducted  from  Dec.  27  to  Jan.  24, 
during  zero  weather.  The  sludge  was  lower  in  nitrogen 
than  for  any  other  period  of  plant  operation.  The  bottle 
tests  were  conducted  at  summer  temperatures.  From 
all  the  facts  it  seems  justifiable  to  assume  that,  under 
the  conditions  obtaining  at  Mt.  Vernon,  nitrogen  fixation 

TABLE  III— RESULTS  OF  MT.  VERNON  PLANT  TEST  NO.  2  SHOWING 

FIXATION     OF   ATMOSPHERIC    NITROGEN   AND    PRECIPITATION 

OF  DISSOL^'ED  NITROGEN 

Lb.  N^Hj 

Tank  No.  I  received 125.17 

Tank  No.  I  discharged 112.52* 

Loss  by  combtistion 

Tank  No.  2  received 

Tank  No.  2  discharged 


Fixation  of  atmospheric  nitrogen 

Precipitation  of  dissolved  nitrogen: 
Tank  No.  1  received  solid  nitrogen. . . . 
Tank  No.  1  discharged  solid  nitrogen. 


Gain  in  solid  nitrogen 

Tank  No.  2  received  solid  nitrogen 

Tank  No.  2  discharged  solid  nitrogen 

Gain  in  solid  nitrogen 

Net  gain  in  solid  nitrogen 

Per  cent  gain 68 .  2 

_  *  This  apparent  discrepancy  is  due  to  taking  into  account  the  amount  of 
nitrogen  in  the  tanks  at  the  start  and  finish  of  the  test. 


12 

65 

120 
138. 

97* 
82 

17 

85 

22. 
27 

14 
57* 

5, 

43 

35 
45 

.77* 
.45 

9 

68 

15 

11 

will  take  place  the  year  'round  and  that  the  quantity 
of  sludge  stated  as  recoverable  is  a  minimum. 

Further  Tests — Bottle  tests  have  been  made  on  sew- 
ages at  Decatur,  Argo,  Urbana,  Indianapolis.  At  none 
of  these  stations  have  we  been  able  to  induce  a  growth 
of  crenothrix.  Fixation  of  atmospheric  nitrogen  has 
occurred  at  none  of  them.  Precipitation  of  nitrogen 
from  the  liquor  has,  with  the  exception  of  Indianapolis, 
been  marked.  At  Decatur,  treating  a  sewage  containing 
gas  house  and  starch  factory  wastes,  sewage  undosed 
with  iron  yielded  0.525  tons  of  6.35  per  cent  NH,  sludge 
solids.  Dosing  with  4  p. p.m.  Fe^O^  yielded  1.245  tons 
of  the  same  NH,  content  per  million  gallons  of  sewage 
treated. 

Bottle  tests  were  charged  with  fresh  sewage  once 
each  day.  They  have  in  most  instances  been  aerated 
in  excess  of  commercial  operation.  In  plant  operation, 
precipitation  of  dissolved  nitrogen  frequently  occurred 
in  the  primary  aerator ;  fixation  of  atmospheric  nitrogen 
did  not.  The  eflluent  from  the  primary  unit  always 
showed  combustion  of  nitrogen  and  generally  of  solids. 
Precipitation  of  dissolved  nitrogen  does  not  depend  upon 
the  presence  of  crenothrix.  Fixation  of  atmospheric 
nitrogen  has  never  occurred  except  in  the  presence  of 
flourishing  new  growths  of  crenothrix. 

Excerpts  from  the  report  of  the  biologist,  S.  L.  Neave, 
under  the  heading  "Observations  and  Deductions  on 
Biological  Activitj%"  follow: 
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Reduction  of  soluble  nitrogen  follows  crenothrix  count. 

Reduction  of  soluble  nitrogen  inversely  proportional  to 
ioss  of  total  nitrogen. 

Loss  is  proportional  to  amount  of  nitrate  and  nitrite 
present. 

Nitrate  follows  nitrite. 

Decrease  in  alkalinity,  increase  in  crenothrix  and  decrease 
in  soluble  nitrogen. 

Increase  in  proportion  of  ci'enothrix  showing  ragged  out- 
lines concurrent  with  increase  in  loss  of  nitrogen. 

To  which  the  following  observations  may  be  added: 
Satisfactory  effluents  were  consistently  obtained  with- 
II         out  producing  nitrates  or  nitrites. 

The  crenothrix  count  in  the  primary  aerator  was  to 
the  crenothrix  count  in  the  secondary  aerator  as  4:6. 
The  amount  of  air  admitted  to  the  secondary  aerator 
approximated  0.0.5  cu.ft.  per  gal.  of  sewage  treated 
per  hour. 

The  methods  described  removed  the  nitrogen  from 
the  sewage.  From  a  sanitary  standpoint  this  is  prefer- 
able to  changing  the  nitrogen  to  so  called  stable  forms. 
These,  inoffensive  in  themselves,  ai-e  food  for  organisms 
which  may  produce  nuisance.  Fixation  of  nitrogen, 
liquid  or  gaseous,  in  a  solid  form  and  its  recovery  for 
use  as  a  fertilizer  is  of  great  economic  importance.  The 
writer  is  convinced  that  means  for  effecting  these  ends 
are  now  available  and  at  less  cost  than  the  methods  now 
employed  in  the  activated  sludge  process. 

[In  a  subsequent  issue  there  will  appear  an  article  by 
Mr.  Peck  on  "Economics  of  the  Activated-Sludge  Proc- 
ess."— Editor.] 


Winter  Road  Grading  and  Graveling 
in  Minnesota 

Heavy  Grading,  Gravel  Surfacing  and  Stockpiling 

Suitable  Operations  for  Cold  Weather 

— Example.s  Presented 

By  J.  H.  Mullen 

staff  Highway  Engineer  of  Minnesota.  St.  Paul.  Minn. 

Ertract  from  a'paper  read  before  fhe  Atnericcni  finnd 
Builderx'  Association,  Chicago,  Jan.  18,  J933. 

BKCAU.'^E  of  the  nature  of  road  work  the  problem  of 
winter  operations  seems  rather  difficult,  but  the  experi- 
ence in  Minnesota  is  that  it  can  be  greatly  simplified  by 
planning  well  in  advance.  This  is  true  particularly  of 
grading;  ever>1  year  there  are  a  number  of  projects  on 
which  there  is  rock  excavation  or  heavy  earth  work,  with 
deep  cuts  and  large  enough  quantities  to  warrant  the  use  of 
steam  shovel  e<iuipment,  which  can  operate  on  that  work  as 
well  in  the  winter  as  in  the  summer. 

An  example  is  a  last  winter's  job  .5.1  miles  long,  involv- 
ing ]72,fi00  cu.yd.  of  excavation — of  which  110,167  yd.  was 
lock — which  was  done  at  a  price  of  19c.  for  earth,  Rr)c.  for 
loose  rock,  and  $1..''.0  for  solid  rock.  Winter  work  cannot 
lie  credited  entirely  with  these  low  figures,  for  the  work 
was  very  heavy,  averaging  nearly  34,000  cu.yd.  per  mile, 
and  the  rock  was  a  soft  limestone,  but  attention  i.*  called 
to  this  job  as  being  especially  suitable  for  winter  work. 

Another  project  is  40  miles  of  grading  on  new  location 
now  being  performed  on  which  the  estimated  quantities  are 
418,000  cu.yd.  of  earth  and  1:50,000  cu.yd.  of  solid  rock, 
which  was  let  at  a  price  of  4.'5c.  for  earth  and  from  !l.5e.  to 
ll.flO  per  yard  for  rock.  This  is  in  a  timbered  country, 
rather  inaccessible,  and  tho  prices  are  low  when  it  is  con- 
sidered that  there  is  no  loose  rock  classification  and  the 
■olid  rock  is  a  tough  granite  or  trap.  The  variation  in 
rock  prices  on  this  job  is  due  to  the  fact  that  some  of  the 
rork  excavation  is  along  the  bluffs  on  the  shore  of  Lake 
Superior,  which  allows   for   side  casting   without   any   haul 


and  is  being  done  at  a  price  of  95c.  per  yard  while  the  rock 
work  involving  haul  costs  $1.60.  Letting  this  work  in  the 
Fall  also  allowed  for  all  of  the  clearing  on  the  line,  about 
316  acres,  to  be  done  in  the  early  winter. 

On  the  whole  it  is  believed  that  such  conditions  as  existed 
on  the  two  projects  mentioned  and  which  prevail  in  a 
measure  on  a  good  percentage  of  our  work,  can  be  handled 
in  the  winter,  or  as  combined  winter  and  summer  projects, 
to  the  advantage  of  all  concerned. 

In  the  northern  states  most  roads  are  being  improved  by 
gravel  surfacing.  Taking  again,  as  an  example,  the  state 
of  Minnesota,  in  the  past  two  years  ther,;  were  1.675  miles 
of  this  kind  of  work  done  by  the  state  alone,  with  an  average 
of  1,500  cu.yd.  of  gravel  per  mile,  or  a  total  of  about  2,512,- 
500  cu.yd.,  of  gravel  hauled.  In  addition  to  this  there  was 
1,750,000  cu.yd.  hauled  by  the  counties  on  secondary  roads. 
A  portion  of  this  had  to  be  done  in  the  summer  on  account 
of  wet  pits  and  the  necessity  for  shipping  in  cars,  but  it  has 
been  found  that  a  great  deal  of  this  material  could  be  hauled 
most  economically  in  the  winter  especially  when  long  hauls 
were  involved.  This  is  due  in  pan  to  the  lower  labor  rates, 
but  is  principally  due  to  the  fact  that  when  the  roads  are 
frozen  smooth,  and  the  highway  department  makes  it  their 
business  to  see  that  they  go  into  the  winter  in  that  condi- 
tion, the  trucks  or  wagons,  as  the  case  may  be,  have  the 
benefit  of  a  surface  to  haul  over  which  is  as  good  as  a  con- 
crete road,  and  which  permits  of  a  maximum  loading  and 
consequently  a  lower  unit  hauling  cost. 

As  an  example,  last  winter  one  contractor  with  a  fleet  of 
26  trucks  hauled  28,000  cu.yd.  of  gravel  an  avei'age  of  nine 
miles  in  25  days.  The  contract  price  for  this  work  was  20c. 
per  cubic  yard  mile,  and  the  average  truck  load  was  7  cu.yd. 
This  would  have  been  impossible  in  the  summer,  not  only 
because  the  contractor  could  not  have  hauled  so  cheaply 
over  earth  and  gravel  roads  in  the  summer,  but  because  the 
highway  department  would  not  have  allowed  such  equip- 
ment to  be  used  on  account  of  the  damage  or  destruction  of 
roads  being  hauled  over.  Summer  gravel  hauling  is  re- 
stricted for  this  very  reason  to  pneumatic  tired  trucks 
which  of  course  limits  the  loads  to  about  three  yards.  In 
the  past  winter,  Minnesota  contracted  1,.S50,000  cubic  yani 
miles  of  gravel  hauling  by  truck  at  an  average  cost  of  22c. 
per  yard  mile.  This  compares  favorably  with  the  average 
cost  of  27c.  per  yard  mile  for  summer  haul. 

Winter  graveling  is  not  by  any  means  confined  to  truck 
hauling.  Perhaps  the  greatest  benefit  of  this  work  to  un- 
employed has  been  where  the  material  has  been  hauled  by 
teams.  A  striking  example  of  this  is  the  experience  last 
winter  in  a  section  of  the  state  where  farming  and  financial 
conditions  had  made  it  very  difficult  for  some  of  the  people 
to  get  through  the  winter.  It  so  happened  in  that  territory 
that  a  large  mileage  of  grade  was  ready  for  surfacing  and 
dry  pits  were  available.  Accordingly  all  the  men  and  teams 
that  could  be  used  to  advantage  were  put  to  work  as  an 
emergency  measure  and  in  all  about  500,000  cu.yd.  miles 
of  gravel  was  hauled  at  an  average  cost  of  20c.  per 
yard  mile.  This  cost  is.  low  for  team  haul  but  the  team 
owners  were  anxious  to  have  the  work  and  were  willing  to 
work  long  hours  to  obtain  the  money  so  made  available,  in 
fact  while  the  engineers  were  able  to  place  .340  teams  on 
this  work  there  was  probably  about  one-third  as  many  more 
who  would  like  to  have  had  the  same  opportunity.  It  is 
needless  to  say  that  this  operation  was  of  financial  advan- 
tage to  the  State  as  well  as  a  means  of  taking  care  of  a 
.    rious  unemployment  situation. 

Gravel  hauled  in  the  winter  is  generally  deposited  in  con- 
tinuous "windrows"  on  the  grade,  and  is  blailed  to  tho 
proper  section  anrl  compacted  under  traffic  the  following 
spring.  While  there  is  .sometimes  considerable  loss  of  win- 
ter gravel  due  to  muddy  sub-grade  conditions  in  the  spring 
this  is  more  than  overcome  by  the  lower  cost  of  the  winter 
work  and  by  the  advantage  of  having  the  surfacing  de- 
posited and  in  good  condition  before  the  road  would  other- 
wise be  ready  to  carry  any  traffic.  P-ven  without  these  ad- 
vantages, it  is  good  business  to  haul  this  heavy  tonnage  in 
the  winter  in  order  to  avoid  the  damage  to  earth  and  gravel 
roads,  over  which  the  material  must  be  hauled,  and  which 
are  badly  cut  up  by  such  hauling   in  warm  weather. 
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Thirty  Years  of  Bridge  Engineering 
on  the  Pennsylvania  Lines 

— An  appreciation  of  J.  C.  Bland, 
retiring  bridge  engineer  of 
Pennsylvania    Lines    West 

THE  retirement  of  J.  C. 
Bland  from  the  position 
of  bridge  engineer  of  the 
Pennsylvania  Lines  West  on 
Feb.  1,  after  nearly  thirty 
years  of  service  in  that  posi- 
tion, recalls  the  remarkable 
development  of  bridge  engi- 
neering during  the  past  three 
decades  and  emphasizes  the 
part  played  in  that  develop- 
ment by  his  work  on  the 
Pennsylvania  Lines.  Within  that  period  the  undeveloped 
and  imperfect  practice  of  the  eighties  and  early  nineties, 
when  railway  bridge  construction  was  a  sharply  com- 
petitive industry  with  little  of  that  close  control  now 
exercised  by  the  railways  through  their  own  bridge 
engineers,  grew  to  a  high  degree  of  technical  perfection 
and  thoroughness.  The  preparatory  work  of  such  men 
as  Morison  and  Schneider  had  already  done  much  toward 
initiating  this  change;  and  the  influence  of  the  high 
standards  and  marked  independence  of  thought  of  a  few 
railway  bridge  engineers,  notably  that  of  Mr.  Bland, 
carried  this  work  forward. 

Some  of  the  changes  in  the  development  i-eferred  to 
may  be  suggested  by  a  brief  mention  of  a  few  of  the 
larger  works  of  the  Pennsylvania  Lines  during  Mr. 
Bland's  tenure. 

In  1894,  when  M.  J.  Becker  was  chief  engineer  and 
Thomas  H.  Johnson  was  principal  assistant  engineer 
of  the  Panhandle,  the  Southwest  line  of  the  Pennsyl- 
vania system,  it  became  necessary  to  undertake  the 
rebuilding  of  the  Ohio  River  bridge  at  Cincinnati. 
With  its  525-ft.  main  span,  one  of  the  largest  simple 
truss  spans  in  existence  at  the  time,  the  bridge 
presented  a  problem  that  would  be  considered  important 
even  today,  and  in  the  early  nineties  it  was  a  most 
formidable  task.  Mr.  Bland  was  engaged  for  the  work. 
He  had  begun  his  professional  career  on  the  Pennsyl- 
vania R.R.  long  before,  being  assistant  engineer  on  con- 
struction work  from  1871  to  1874,  then  had  spent  a 
number  of  years  as  engineer  for  the  bridge-building 
firm  of  Cofrode  &  Saylor,  of  Philadelphia,  and  later  had 
been  in  practice  in  Colorado  for  eight  or  ten  years. 
Incidentally  he  had  written  one  of  the  earliest  hand- 
books for  structural  engineers,  a  book  prepared  for  the 
Pottsville  Iron  &  Steel  Co.,  of  Pottsville,  Pa.,  in  1887. 
He  carried  through  the  Ohio  River  bridge  undertaking 
with  entire  success,  in  spite  of  the  special  complication 
introduced  by  the  necessity  of  keeping  open  a  200-ft. 
width  of  channel  through  the  falsework  of  the  main 
span.  The  fact  that  the  new  bridge  was  of  pin-con- 
nected design  is  specially  interesting  because  Mr.  Bland 
in  later  years  was  the  principal  exponent  of  riveted 
bridge  construction,  which  culminated  in  his  design 
of  the  640-ft.  riveted  channel  span  of  the  Louisville 
bvidge  twenty  years  later. 

During  or  just  after  the  Cincinnati  rebuilding 
Mr.  Bland  was  appointed  principal  assistant  engineer 
of  the  Pittsburgh,  Cincinnati,  Chicago  &  St.  Louis  Ry. 


(the  Panhandle),  in  charge  of  bridge  work.  Five  years 
later  he  advanced  to  engineer  of  bridges  for  the  Pennsyl- 
vania Lines  West  of  Pittsburgh,  including  the  Pan- 
handle and  the  Fort  Wayne  roads.  This  position  he 
has  held  continuously  until  his  present  retirement. 

An  even  more  complicated  bridge  problem  which  arose 
soon  afterward  resulted  in  a  structure  which  still,  after 
twenty  years,  ranks  among  the  country's  notable  bridges. 
In  1902  the  Fort  Wayne  bridge  over  the  Allegheny 
River  in  Pittsburgh  had  to  be  rebuilt,  in  connection  with 
the  construction  of  the  new  temiinal  station  a  few 
hundred  feet  away  on  the  site  of  the  old  station  but 
at  a  higher  level.  The  old  structure,  consisting  of  six 
short  spans  of  multiple-intersection  type,  was  replaced 
by  a  very  much  heavier  bridge  of  long  spans,  on  sub- 
stantially the  same  alignment  but  at  a  higher  level, 
without  interruption  of  traffic.  In  order  to  maintain 
a  freight-yard  connection  at  the  old  track  level,  more- 
over, the  new  bridge  was  designed  as  a  double-deck 
structure,  and  space  was  provided  for  three  tracks  on 
each  deck,  making  it  by  far  the  heaviest  structure  of 
its  size  ever  built;  probably  the  bridge  has  never  been 
exceeded  in  this  respect  by  any  subsequent  structure. 
The  replacement  was  carried  out  by  i-olling  the  old 
bridge  to  temporary  supports  alongside,  at  the  same 
time  skewing  it  so  as  to  bring  it  parallel  to  the  new 
center  line — a  most  difficult  operation — and  then  erect- 
ing the  new  bridge. 

Almost  simultaneous  with  the  Fort  Wayne  bridge 
work  a  similar  undertaking  of  only  slightly  smaller 
magnitude  was  carried  out,  namely  renewal  of  the 
nearby  Panhandle  crossing  over  the  Monongahela,  a 
double-track  structure  replacing  an  old  single-track 
bridge  on  the  same  site. 

During  this  time  Mr.  Bland  was  carrying  on  an  ex- 
tended series  of  tests  of  full-sized  bridge  compression 
members,  begun  some  years  earlier.  The  results, 
reported  by  his  assistant,  C.  P.  Buchanan,  in  Engineer- 
ing News  of  Dec.  26,  1907,  commanded  universal  atten- 
tion, and  together  with  the  discussion  of  the  Quebec 
bridge  failure  of  the  same  year  supplied  the  stimulus 
to  the  renewed  study  of  column  strength  during  the 
next  decade. 

Two  interesting  bridge  problems  arose  a  short  time 
afterward.  One  was  the  combined  replacement  and 
reinforcement  of  the  Ohio  River  bridge  of  the  Pan- 
handle at  Steubenville,  a  structure  over  twenty  years 
old.  The  other,  a  most  formidable  undertaking,  was 
the  reconstruction  of  the  Ohio  Connecting  Ry.  bridge 
over  the  Ohio  River,  just  below  Pittsburgh.  This  struc- 
ture included  a  525-ft.  and  a  400-ft.  channel  span  and 
a  long  series  of  shorter  deck  truss  spans,  and  was 
further  complicated  by  a  curved  approach  over  the  yards 
of  the  Fort  Wayne  line  on  the  north  bank.  It  carried 
a  phenomenally  heavy  traffic,  trains  following  each 
other  in  a  continuous  series  throughout  the  day,  and 
the  service  required  that  traffic  should  not  be  inter- 
rupted or  materially  reduced.  The  reconstruction  in- 
volved bold  and  novel  procedure  throughout,  such  as  the 
erection  of  the  large  channel  span  around  the  old  span 
by  cantilevering  out  from  either  pier,  using  the  halves 
of  the  back-channel  span  as  anchor  arms,  and  the  re- 
placement of  the  minor  spans  by  successive  erection 
alongside  and  rolling  in.  The  successful  completion  of 
this  work  without  incident  and  without  traffic  interrup- 
tion represented  a  notable  achievement. 

With  the  Steubenville  bridge  rebuilding,   Mr.  Bland 
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began  the  extension  of  riveted  construction  to  long 
spans,  which  he  thereafter  steadily  extended.  The  new 
deck  spans  of  the  Steubenville  bridge,  213  ft.  long,  were 
the  first  of  any  size  on  the  Pennsylvania.  The  ver>' 
long  channel  spans  of  the  Ohio  Connecting  Ry.  bridge, 
with  riveted  bottom  choi'd,  represented  further  advance 
in  the  development  of  the  type.  While  somewhat  later, 
the  bridges  over  the  Muskingum  River  near  Coshocton, 
Ohio,  and  over  the  Miami  River  at  Daj'ton,  built  in 
1914  and  1915  to  replace  structures  destroyed  in  the 
great  1913  flood,  may  be  taken  as  good  examples  of 
his  practice  in  spans  beyond  the  commonly  accepted 
limit  for  riveted  work. 

In  1916  the  renewal  of  the  Louisville  bridge  over  the 
Ohio  led  to  still  further  extension  of  riveted  construc- 
tion. The  old  bridge,  built  by  Albert  Fink  in  1868-1870, 
was  a  most  remarkable  structure,  having  deck  spans  of 
Fink  tM)e  and  two  long  channel  spans  of  through 
Whipple  tjTJe,  as  described  in  Engineering  Neivs  of 
Feb.  8,  1917  (p.  217).  The  War  Department  unex- 
pectedly increased  its  requirements  for  channel  width 
to  such  an  extent  that  one  of  the  channels  had  to  be 
crossed  by  a  span  of  640  ft.  Riveted  construction  had 
been  used  for  the  new  deck  spans,  and  Mr.  Bland 
applied  it  also  to  the  channel  spans;  the  640-ft.  span 
still  is  by  far  the  longest  of  the  type. 

Most  recent  of  the  great  bridge  undertakings  in  the 
*  series  was  the  raising  of  the  Allegheny  River  bridge 
at  Pittsburgh  to  a  level  13  ft.  higher,  a  most  difficult 
and  responsible  piece  of  work.  The  bridge  was  the 
heavj'  six-track  bridge  (only  four  tracks  were  ever  laid) 
built  in  1902,  and  its  great  weight,  together  with  the 
restricted  working  space  available  on  the  piers,  fonned 
an  essential  part  of  the  difficulty  of  the  work.  The 
other  factor  was  that,  as  usually  only  5-min.  working 
intervals  between  trains  were  available  for  the  lifting 
operations,  it  was  necessary  to  carry  on  the  whole 
process  as  a  continuous  series  of  small  steps  r3-in. 
lifts),  with  the  gradual  insertion  between  pier  and 
bridge  seat  of  superimposed  steel  grillages,  until  the 
bridge  was  at  its  new  level. 

Going  back  to  a  somewhat  earlier  period,  peculiar 
interest  attaches  to  Mr.  Bland's  connection  with  the 
Eads  bridge,  which  he  examined  and  repaired  for  the 
Terminal  Railroad  Association  of  St.  Louis.  Having 
been  built  long  before  the  modern  great  increase  of 
railroad  traffic  weights  had  fairly  begun,  this  remark- 
able arch  bridge,  with  its  tubular  steel  rib  chords  and 
eyebar  web  members,  required  the  most  painstaking 
study  of  its  action  and  condition  in  detail,  and  the  de- 
velopment of  methods  for  strengthening  it  as  well  as 
making  good  the  deterioration  caused  at  various  points 
by  long  service.  He  carried  out  this  detail  study  with 
'  characteristic  ability  and  con.scientiousness.  At  various 
times  the  floor  was  rebuilt,  worn  pins  at  the  web  eyebar 
connections  were  bushed,  the  structure  stiflFened  by 
revision  of  the  spandrel  members,  and  assurance  ob- 
tained that  the  condition  of  the  arch  ribs  inside  and 
outside  as  well  as  the  behavior  of  the  structure  in  all 
its  parts  make  it  amply  able  for  its  pre.sent-day  service. 

This  brief  mention  of  a  few  large  enterprises  brings 
out  only  scattered  incidents  of  a  long  record  of  activity 
comprising  a  great  variety  of  bridge  con.struction  and 
maintenance  work  smaller  in  size  but  often  no  less  im- 
portant and  difficult.  All  of  the  work  is  equally  dis- 
tinguished by  individuality  and  independence  of  thought 
and  by  a  quite  remarkable  thoroughness,  plainly  directed 


toward  sound  engineering  results  rather  than  adherence 
to  fixed  practices.  It  is  by  virtue  of  these  qualities  that 
Mr.  Bland's  work  has  exerted  a  strong  influence  on 
the  development  of  the  art  during  the  last  three  decades. 
Taking  up  each  new  problem  as  one  to  be  dealt  with 
according  to  its  particular  conditions,  he  has  always 
adapted  his  methods  of  design  to  the  needs  of  the  case, 
and  at  the  same  time  has  assured  their  effective  appli- 
cation by  personally  working  out  the  designs  and  an- 
alyzing their  stresses.  The  ample  proportioning  and 
detailing  of  his  bridges  are  no  less  characteristic  than 
his  steadily  maintained  dissent  from  the  general  pref- 
erence for  wheel-load  analysis  and  from  conventional 
views  of  proportioning  for  impact.  The  performance 
of  his  bridges  in  service  has  well  justified  his  methods. 


Must  the  Engineering  College  Teach  Its 
Students  How  to  SpeU? 

By  an  Engineering  Instructor  in  a  State  College 

WHILE  engineering  students,  especially  freshmen, 
are  by  instinct  poor  spellers,  this  past  semester 
seems  to  have  produced  an  extra  crop  of  them.  The 
following  article  is  a  compilation  by  one  instnictor, 
of  misspelled  words  taken  from  written  work  handed  in 
at  the  end  of  last  semester  by  students  in  engineering. 

Graduates,  all  of  them,  of  accredited  high  schools.  We 
begin  to  wonder  at  the  definition,  at  least  the  standard, 
of  an  accredited  high  school.  We  have  heard  our  par- 
ents talk  of  the  three  "R's"  as  necessary  requisites  for  an 
education.  The  present  day  requirements  for  gradua- 
tion seem  to  be  changed  to  the  thi-ee  "M's":  Manual 
Training,  Movies,  More  Uselessness. 

Our  Sukvaying  Probleme 

It  was  an  averge  fogey  Sep.  day.  The  party  assem- 
bled at  the  enterence  of  the  Add.  BIdg.  with  the  necessary 
equiptment.  A  travel's  was  run  to  the  Maden  Lain  arch. 
Taking  off  from  the  Governient  bench  mark,  a  bronse  plait 
refurred  to  meen  sea  level,  differencial  levels  were  run 
over  the  coarse  checking  on  the  last  hydrogent.  Angle.« 
were  measured  by  trianglation  with  a  nunibre  of  reperti- 
sions.  Barings  were  observed  on  each  sid  with  with  the 
cumpus  on  the  transut  insterement  to  the  nearest  fifteen 
minuets,  dubble  centring  so  as  to  eliminate  all  possible 
eror.  Distances  were  obtained  by  paseing.  The  equsion 
for  the  length  of  pase  had  been  found  in  a  previus  prob- 
leme. It  became  windey  and  rainey  which  increased  the 
work  of  centreing  the  plum-bob.  The  hight  of  each  point 
was  carculated  from  the  differencial  levels.  The  latituds 
and  departurs  of  the  survay  were  conipulated  and  the 
aria  thus  obtained.  Derainsions  from  the  travers  to  the 
building.s  were  not  taken,  as  a  topograffic  survay  was  not 
requested. 

The  indevidal  knowlede  of  each  student  and  opinoins 
aquired  by  waching  the  values  of  the  varius  survays  tluxi- 
cate,  should  be  put  in  righting  by  him.  Future  refrencc 
to  them  will  be  necessary.  In  his  work  after  graduation 
he  many  times  becomes  liabil  for  engery  to  munucipal 
property.     By  his  ineriry  and  care  shall  he  win. 

This  is  our  problem — but  how  can  it  be  .solved? 
Slide  rule,  mechanics  and  the  calculus,  the  engineer's 
tools — all  are  useless. 


Price  Paid  for  Standing  Timber  in  the  West 

The  Standard  Lumber  Co.  of  Sonora.  Calif.,  recently 
purchased  from  the  government  l.'?,.'{00.00()  ft.  of  stand 
ing  timber  within  the  Stanislaus  National  Forest  in 
California.  The  price  paid  per  thousand  feet  was  $4 
for  sugar  pine.  $3  for  yellow  pine,  and  |1.25  for  white 
fir  and  incense  cedar. 
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Arc  Welding  for  Steel  Structures 

Based  on  a  paper  read  before  the  Schenectady 
chapters  of  the  American  Weldi7ig  Society  and  the 
American  Society  of  Mechanical  Engineers. 

By  Frank  P,  McKibben 

Professor  of  Civil  Engineering,  Union  College,  Schenectadj- 

WITHIN  the  past  six  or  seven  years  some  steel  struc- 
tures have  been  built  with  neither  pins  nor  rivets, 
the  members  being  joined  together  by  electric  welding. 
This  development  in  the  art  of  steel  construction  is 
ngw  making  rapid  progress. 


ing  value  of  the  rivets  or  on  the  bearing  of  rivets  upon 
plates  connected. 

The  best  data  thus  far  published  on  shearing  strength 
of  deposited  metal  of  metallic  arc  welds  are  those  of 
E.  S.  Humphrys,  Jr.,  from  tests  made  at  the  General 
Electric  Co.'s  Schenectady  plant  and  at  Union  College. 
In  these  tests  each  specimen  consisted  of  two  4J  x  i-in. 
plates  joined  together  by  two  3i  x  i-in.  splice  plates  in 
such  a  manner  that  the  deposited  metal  (bead)  ran 
parallel  to  the  length  of  the  plates  and  therefore  parallel 
to  the  tensile  pull  exerted  upon  these  plates,  with  the 
result  that  the  beads  were  subjected  to  shear.     The 


PIG.  1 — STEEL  .sriil  C-l'URES  THAT  HAVE  BEEN  BUILT  VVITH  ARC-VVELDING  OF  CONNECTIONS 

A — Footbridge,  with  posts  and  trusses  welded.  B — Trans-  a  large  electric  sign.  E! — Full  size  welded  roof  truss  under 
former  liousing  at  Sclienectady.  C — Welded  crane  runway  load  test  F — Crane  brackets  welded  to  columns  and 
bracket  of  transformer  housing.     D — Steel  framework  for       trusses. 


It  is  quite  important  that  structural  engineers 
therefore  should  give  careful  attention  to  the  applica- 
tion of  electric  welding  to  steel  structures  with  the 
view  of  guiding  the  art  along  safe  lines.  Up  to  the 
present  time  most  electrically  welded  structures  have 
not  been  carefully  proportioned  with  proper  regard  for 
the  stresses  to  be  carried  and  the  strength  of  parts 
necessary  to  carry  them. 

Test  Data  On  Arc  Welding — It  is  unfortunate  that 
practically  all  of  the  tests  have  been  made  on  specimens 
cut  from  butt  welds  and  tested  in  pure  tension.  At  the 
present  stage  of  the  application  of  arc  welding  to  .steel 
structures  we  are  more  in  need  of  experimental  data 
on  the  shearing  strength  of  electrically  welded  joints 
than  data  on  their  tensile  strength.  Practically  all 
riveted  joints  depend  for  their  strength  upon  the  shear- 


shearing  strength  of  the  bead  (see  Table  I)  varied  from 
31,145  lb.  per  sq.in.  for  the  *-in.  bead  to  42,000  lb.  per 
sq.in.  for  the  i-in.  bead,  averaging  36,310  lb.  per  sq.in. 
and  the  table  shows  quite  conclusively  that  the  smaller 
the  bead  the  greater  is  the  uriit  shearing  strength. 

It  should  be  pointed  out  here  that  when  these  speci- 
mens failed  in  the  testing  machine  the  plane  of  frac- 
ture, i.e.,  plane  of  shear,  was  not  the  base  of  the  tri- 
angular fillet  but  was  on  a  plane  of  minimum  shearing 
area  extending  from  the  apex  of  the  triangle  perpen- 
dicularly to  the  hypotenuse  opposite.  The  plates  were 
of  ordinary  structural  quality  and  the  electrode  was  a 
standard  commercial  bare  wire,  high  in  manganese  and 
low  in  carbon,  sulphur,  phosphorus  and  silicon.  In 
specimen  3  the  length  of  the  bead  was  so  large  that 
failure  occurred  by  tension  in  the  main  plates  and  not 
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FIG.  2— RIVETED  TRUSS  AND  WELDED  TRUSS 
FOR  SAME  SERVICE 

by  the  failure  of  the  weld.  Each  of  the  results  given 
is  the  average  of  four  tests ;  for  example,  the  142,500-lb. 
breaking  load  for  test  8  is  the  average  of  146.170, 
139,580,  149,990,  and  134,250,  whose  maximum  varia- 
tion from  the  mean  is  about  5.3  per  cent,  while  for 
test  6  the  maximum  variation  in  the  four  specimens 
was  about  1  per  cent.  These  results  show  remarkable 
uniformity  in  the  workmanship. 
If  a  factor  of  safety  of  four  be  applied  to  the  ulti- 
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-TESTS  ON  WELDED  PLATES 
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mate,  the  allowable  shear  on  the  minimum  section  is 
approximately  9,000  lb.  per  aq.in.  Using  this  value  a 
triangular  bead  \  in.  deep  by  \  in.  horizontally,  with 
minimum  shearing  thickness  0.355  in.,  has  a  safe  work- 
ing shearing  strength  of  0.355x9,000  or  3,195  lb.  per 
linear  inch  of  bead. 

A  Truss  Design — In  Fig.  2  is  shown  a  preliminai-y 
design  for  an  arc-welded  truss  supported  at  its  ends, 
having  a  span  of  56.4  ft.  and  carrying  a  load  of  126,000 
lb.  at  the  center.  The  unit  stresses  used  in  the  design 
are:  tension,  16,000  lb.  per  sq.in.;  compression,  15,000 
—  50  I'r;  shear  in  beads,  9,000  lb.  per  sq.in. 

All  welds  are  of  the  fillet  type,  triangular  in  cross- 
section.      The    A  X  A-in.    fillet    has    a    safe    working 


TABLE  II— ALI>OWABLE 
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strength  per  lineal  inch  of  0.31  x  9,000  =  2,790  lb.,  and 
the  i-in  x  J-in.  fillet  a  working  .strength  of  0.355  X 
9,000  =  3,195  lb.  To  determine  the  required  length  of 
fillet  to  develop  the  stress  in  the  diagonal  it  is  merely 
necessary  to  divide  the  stress,  89,200  lb.,  by  the  safe 
shearing  strength  of  a  i  x  i-in.  bead,  or  3,195  lb.,  giving 
27.8  in.,  or  14  in.  for  each  of  the  two  angles. 

The  compactness  of  the  joints  in  the  electrically 
welded  truss  is  very  noticeable  and  there  is  a  great 
saving  of  material  in  such  joints  over  the  ordinary  type 
of  riveted  joint.  Just  what  the  saving  in  cost  may  be 
is  at  present  a  matter  of  conjecture,  because  we  have 
not  had  sufllicient  experience  to  secure  accurate  cost 
data  on  electric  welding  of  such  structures.  The  welded 
truss  also  saves  material  in  tension  members  due  to 
the  reduction  of  cross-section  in  riveted  trusses  caused 
by  the  rivet  holes.  Thus,  the  bottom  chord  is  made  up 
of  two  2ix24xft-in.  angles  with  a  gross  section  of 
4  sq.in.,  and  this  is  also  the  net  section,  as  there  is  no 


FIG.  3— TEST  SPECIMENS  FOR  SHEARING  STRENGTH 
OF  ARC-WELDED  JOINTS 

reduction  of  area.  In  a  riveted  truss  this  lower  chord 
would  be  made  up  of  two  SxSxi'o-in.  angles  with  a 
gross  area  of  4.86  sq.in.  and  a  net  area  of  3.99.  The 
saving  of  weight  in  the  tension  members  of  the  welded 
truss  over  the  corresponding  members  of  the  riveted 
truss  due  to  reduction  of  area  caused  by  rivets  alone  is 
304  lb. 

No  rivets  have  been  used  in  the  welded  truss  shown, 
but  perhaps  a  more  careful  study  would  show  that 
greater  economy  could  be  secured  by  using  rivets  in 
some  places  and  welding  in  others.  For  example,  it 
may  be  desirable  to  use  rivets  in  the  lattice  bars  of 
the  compression  members  which  are  shown  welded. 


Activated-Sludg:e  Plant  in  Reading,  England 

After  considerable  delay,  apparently  due  to  local  finan- 
cial reasons,  the  Borough  of  Reading,  England,  has  let  a 
contract  for  the  proposed  activated-sludge  sewage-works, 
plans  for  which  were  approved  by  the  Ministry  of  Health 
in  1920.  The  contractor  is  Activated  Sludge,  Ltd., 
Westminster,  England.  According  to  Municipal  Entji- 
tieering  and  thr  Smiitar;/  Rrrnrd,  the  plant  is  designed 
to  serve  a  population  of  90,000  and  an  estimated  dry- 
weather  flow  of  2.75  Imp.  m.g.d.  or  3.3  U.  S.  m.g.d. 
Activation  will  be  i-fTccted  by  "the  diffused  air  method." 
Reading  is  the  largest  miiniripality  in  England  that  has 
yet  let  a  contract  for  treating  the  whole  nf  its  sewage  by 
the  activated-sludge  process,  G,  Midgeley  Taylor,  con- 
sulting engineer,  Westminster,  England,  is  engineer  for 
the  project. 
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Engineering  and  Public  Health 

Retrospect  and  Prospect  Based  on  35  Years  Edito- 
rial and  21  Years  Local  and  State  Health 
Board  Experience  and  Observation 

By  M.  N.  Baker 

Associate  Editor,  Engineerint/  Neios-Record; 
Formerly  President,  Board  of  Health,  Montclair,  N.  J. 

Someivhat  condensed  from  one  of  the  DeLemar  lec- 
tures in  hygiene  before  the  Johns  Hopkins  University 
School  of  Hygiene  and  Public  Health,  delivered  Nov. 
20,  1922,  and  repeated  with  a  slight  revision  before 
the  Sanitary  Section,  Boston  Society  of  Civil  Engi- 
neers, March  7,  1923. 

ON  THE  second  Monday  in  November,  thirty-five  years 
ago,  I  began  editorial  work  on  Engineering  News.  Al- 
though American  engineering  then  had  many  notable 
achievements  to  its  credit  they  were  mostly  in  the  fields 
of  canal,  railway,  structural,  water-power  and  mechanical 
rather  than  sanitary  engineering.  A  notable  exception  was 
water-works  and  a  lesser  amount  of  sewerage  design  and 
construction;  American  public  health  work  in  1887  was  in 
its  infancy.  It  then  had  little  scientific  correlation  with 
engineering,  biology  and  chemistry,  as  was  bound  to  be  the 
case  before  bacteriology  and  the  germ  theory  of  disease  had 
become  fairly  established.  Too  well  do  I  remember  that 
in  my  first  attempt  at  an  editorial  discussion  of  water 
filtration  I  was  misled  by  the  Encyclopedia  Britannica  to 
say  that  English  sand  filters  were  mere  strainers  which 
remove  none  of  the  dangerous  impurities  from  water. 

Kvowledge  and  hispiration  from  Dr.  Sedgwick — It  was 
not  until  some  years  after  my  college  days  that  bacteria 
and  their  significance  began  to  register  on  my  mind  and 
not  until  after  an  ever-memorable  day  early  in  1892  that  I 
began  to  grasp  the  relation  between  water  supplies  and 
typhoid  fever.  On  that  day  began  my  long  and  fruitful 
acquaintance  with  that  great  public  health  explorer, 
teacher,  guide  and  source  of  inspiration,  the  late  Dr. 
William  T.  Sedgwick.  I  called  on  him  at  one  of  the  old  and 
crowded  buildings  of  the  Massachusetts  Institute  of  Tech- 
nology to  get  for  publication  in  Engineering  News  a  copy 
of  that  classic  paper,  "Typhoid  Fever  in  Chicago,"  that  he 
and  Allen  Hazen  had  courageously  presented  before  the 
American  Statistical  Association  on  the  eve  of  preparation 
for  the  World's  Columbian  Exposition.  The  paper  was  a 
wonderful  marshalling  of  statistical  and  other  evidence  de- 
signed to  warn  Chicago,  the  Exposition  authorities  and  the 
country  at  large  that  the  water  supply  of  Chicago  should 
be  safeguarded  from  typhoid  infection  before  visitors 
thronged  to  the  Exposition.  Dr.  Sedgwick  gave  me  double 
welcome  because  he  found  me  a  willing  listener  to  his 
gospel  of  pure  water  and  because  he  saw  through  me  an 
opportunity  to  get  publicity  for  his  paper.  Full  publicity 
had  thus  far  been  denied  his  paper  because,  shame  to  say, 
there  were  in  1892  people  fearful  that  knowledge  of  the 
character  of  Chicago's  water  supply  would  keep  visitors 
from  the  Exposition.  The  paper  was  secured,  printed  in 
full  in  Engineering  News,  with  its  illuminating  tables  and 
diagrams,  and  afterwards  reprinted  and  circulated  in 
pamphlet  form.  Some  will  remember  that  finally  Waukesha 
spring  water  was  piped  many  miles  fi'om  Wisconsin  to  the 
Exposition  grotinds  and  that  in  addition  the  Exposition 
authorities  built  and  operated  filters  to  treat  water  from 
Lake  Michigan.  How  much  the  Sedgwick-Hazen  paper 
and  its  publication  by  Engineering  News  contributed  to 
those  two  sanitary  measures  I  will  not  attempt  to  say. 
Unquestionably  thousands  were  thus  warned  to  be  on 
their  guard  against  typhoid-infected  water  in  Chicago  and 
elsewhere. 

The  Montclair  Typhoid  Outbreak — About  two  years  after 
this  incident  I  had  impressed  upon  me  by  a  lesson  nearer 
home  the  fact  that  unguarded  milk  supplies  may  cause 
typhoid  outbreaks.  The  incident  deserves  mention  here  be- 
cause its  eff'ect  in  the  town  where  it  occurred  had  much  to 
do  with  the  immediately  ensuing  establishment  on  a  sound 


progressive  basis  of  the  Board  of  Health  of  Montclair, 
N.  J.,  the  work  of  which,  I  trust  I  may  be  pardoned  for 
saying,  has  had  no  small  part  in  the  upbuilding  of  health 
board  work  in  the  United  States  and  of  setting  a  standard 
for  health  officers.  I  was  then  a  member  of  the  Montclair 
Township  Committee,  which,  together  with  the  Township 
Physician  for  the  Poor,  also  served  as  a  local  Board  of 
Health.  Our  health  appropriation  was  $300  a  year,  for  a 
population  of  some  ten  thousand. 

Suddenly  there  occurred  in  Montclair  and  vicinity  a  milk- 
borne  typhoid  outbreak  with  many  deaths.  By  the  time  it 
had  passed  into  history  a  town  form  of  government  had 
been  established  in  Montclair.  A  Board  of  Health  abso- 
lutely independent  of  the  Town  Council  in  all  respects  ex- 
cept the  appointment  of  the  board  members  and  the 
provision  of  funds  was  created  and  I  became  one  of  its  first 
members.  With  eighty  cases  of  typhoid  and  a  dozen 
typhoid  deaths  as  a  background  and  full  s.upport  from  the 
Town  Council  and  the  public,  the  Montclair  Board  of  Health 
began  its  work. 

Engineer  Health  Officers — One  of  its  first  acts  was  to 
engage  a  full-time  health  oflicer.  It  was  realized  that  no 
competent  physician  could  be  expected  to  give  up  his  prac- 
tice for  the  salary  that  could  be  paid  by  a  town  of  ten 
thousand.  A  part-time  medical  health  officer  would  be 
either  an  incompetent  practitioner  or  a  rising  member  of 
the  profession  whose  private  interests  and  public  duties 
might  clash.  As  an  advocate  of  a  full-time,  non-medical 
health  officer  I  was  asked  how  I  would  go  about  finding  one. 
I  replied  that  I  would  appeal  to  Dr.  Sedgwick  and  I  was 
authorized  to  do  so.  Immediately  he  recommended  Theo- 
dore Horton,  then  about  to  graduate  in  engineering  from 
the  Massachusetts  Institute  of  Technology,  where  he  had 
taken  work  under  Dr.  Sedgwick.  Thus  we  secured  the 
first  of  a  long  succession  of  non-medical  health  officers  for 
Montclair.  Besides  Mr.  Horton,  the  Montclair  roll  of  health 
officers  includes  M.  O.  Leighton  and  Chester  H.  Wells,  engi- 
neering graduates;  Horatio  N.  Parker,  a  one-time  M.  I.  T. 
student  who  afterwards  served  as  biologist  on  the  Boston 
water  supply  under  Desmond  FitzGerald,  the  latter  a  Past- 
President  of  the  American  Society  of  Civil  Engineers  and 
a  pioneer  in  the  sanitary  study  and  protection  of  water 
supplies;  and,  most  recent  of  all,  H.  B.  Larner,  who  took 
sanitary  biology  at  the  M.I.T.  under  Dr.  Sedgwick  and 
others  and  was  for  a  time  on  the  staff  of  the  United  States 
Public  Health  Service.  It  is  worth  noting  that  after  leav- 
ing Montclair  Mr.  Horton  became  chief  engineer  of  the 
New  York  State  Department  of  Health ;  Mr.  Leighton  took 
charge  of  the  water  supply  and  water  pollution  investiga- 
tions of  the  United  States  Geological  Survey;  Mr.  Parker 
assisted  Mr.  Leighton  for  a  time  in  the  work  just  named 
and  afterwards  specialized  in  public  milk  supplies,  wrote 
an  important  book  on  the  subject  and  is  now  city  bacteri- 
ologist of  Jacksonville,  Fla. ;  Mr.  Wells  left  Montclair  after 
a  dozen  years  of  notable  work  to  become  special  health 
commissioner  of  Delaware. 

I  do  not  mean  to  claim  any  exclusive  virtue  for  the  engi- 
neer or  the  sanitary  biologist  as  health  officer,  but  after 
twenty  years  of  experience  with  one  or  the  other  in  the 
Montclair  work  and  some  eight  years  of  subsequent  and 
more  impersonal  observation  of  that  work,  I  feel  that  the 
engineer  and  his  close  allies  in  sanitation  have  demonstrated 
their  capacity  as  health  officers. 

If  anyone  were  disposed  to  urge  that  Montclair,  and 
Elizabeth,  and  a  number  of  other  places  in  New  Jersey  and 
elsewhere  that  have  employed  engineer-health  officers  are 
small  towns,  I  would  reply  that  for  a  dozen  years  the  chief 
of  the  bureau  of  health  of  Philadelphia  was  John  Vogelson, 
an  engineer,  while  at  Detroit  another  engineer,  Harry 
Vaughan,  heads  the  executive  staff  of  the  Health  Depart- 
ment. 

Allotment  for  Health  Board  Work — Reverting  for  a  mo- 
ment to  the  Montclair  Board  of  Health  and  its  staff.  The 
milk-borne  typhoid  epidemic  already  noted,  the  able  work 
of  the  engineer  and  near-engineer  health  officers,  carefully 
detailed  budgets  and  straightforward  publicity  work,  all 
combined  to  give  civic  and  financial  support  to  the  work  of 
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the  Montclair  board.  This  I  attribute  largely  to  the  fact 
that  engineering  methods  and  the  engineering  spirit  have 
dominated  in  Montclair  and  that  constantly  the  aim  has 
botn  to  concentrate  on  work  having  a  direct  bearing  upon 
public  health  ...  so  that  the  50  cents  per  capita  spent 
under  the  name  of  public  health  in  Montclair  for  many 
years  accomplished  double  or  treble  the  amount  of  real 
health  work  that  the  same  per  capita  appropriation  yielded 
in  many  other  communities.  Not  only  that.  With  appro- 
priations low  and  staff  small  it  has  been  easier  to  keep  the 
work  of  the  board  free  from  politics  than  if  there  were 
more  money  to  be  spent  and  more  positions  to  be  filled.  The 
Montclair  health  appropriation  is  now  about  75  cents  per 
capita. 

A  Definition  of  Engineering — This  seems  to  be  a  good 
point  to  introduce  a  definition  of  engineering  which  may 
perhaps  aid  in  making  plain  my  conception  of  a  principle 
which  should  guide  public  health  work:  Engineering  is  the 
art  and  science  of  planning  and  doing  a  given  task  as  well 
as  it  needs  to  be  done  at  the  least  cost  consistent  with  that 
end.  Such  a  definition  involves  a  clear  idea  of  the  aims 
of  every  endeavor,  the  best  but  least  costly  means  of  at- 
taining those  ends,  and  the  faculty  of  discerning  the  point 
of  diminishing  returns.  The  latter  is  of  great  importance 
in  view  of  the  vast  amount  of  engineering  work  still  un- 
done and  that  must  await  doing  because  of  lack  of  money. 
Let  me  make  this  point  clearer.  In  every  city  there  are 
numerous  public  improvements  and  public  services  con- 
stantly making  their  demand  upon  the  municipal  treasury. 
If  each  demand  were  satisfied  idealistically  the  total  cost 
would  bankrupt  the  city  and  the  taxpayer  alike.  Each  im- 
provement or  service  must  therefore  be  considered  in  the 
light  of  its  relative  importance  and  take  its  place  accord- 
ingly in  a  far-looking  municipal  program — something  all 
too  rare  in  American  municipal  life. 

Returning  now  to  the  point  of  diminishing  returns  in  the 
field  of  public  health  work.  Public  funds  being  limited,  so 
must  be  the  pursuit  of  the  ideal  in  each  branch  of  public 
health  work  in  order  to  achieve  the  largest  possible  total 
gain  in  saving  of  lives  and  sickness.  The  highest  ideals  in 
water  supply,  for  instance,  should  be  postponed  when  addi- 
tional expense  for  further  improvement  will  have  no 
probable  measurable  effect  on  typhoid  or  the  general  death 
rate  and  while  there  is  every  reason  to  believe  that  the 
money  needed  to  make  the  water  supply  ideal  would,  if 
expended  on  the  milk  supply,  effect  a  notable  reduction  in 
tuberculosis  and  infant  mortality.  A  more  striking  illus- 
tration would  be  the  concentration  of  health  department 
effort  on  garbage  disposal,  as  is  so  often  the  case,  while  no 
really  efficient  work  is  being  done  to  control  communicable 
diseases  or  reduce  infant  mortality. 

Suggested  Plan  for  State  Health  Stirveg — I  can  illustrate 
^till  further  the  engineering  way  of  tackling  public  health 
administration  by  recounting  a  proposal  I  made  while  I  was 
a  member  of  the  New  Jersey  State  Board  of  Health.  I 
submitted  a  plan  designed  primarily  to  utilize  data  col- 
lected, tabulated,  summarized,  printed  and  distributed  at 
great  expense  to  the  municipalities  and  the  state  and  then, 
for  the  most  part,  let  go  unused.  I  urged  that  a  competent 
person  be  engaged  to  study  the  vital  statistics  of  the  state, 
most  of  which  were  already  sufficiently  summarized  by  com- 
munities and  by  classes  of  sickness  and  death.  The  object 
of  such  a  study  would  be  to  show  the  relative  prevalence 
in  each  local  health  district  of  the  state  of  every  disease  or 
other  cause  of  death  which,  in  the  light  of  existing  knowl- 
edge and  belief,  could  be  appreciably  reduced  by  well  di- 
rected efforts  in  public  health  and  sanitation.  The  exhibit 
would  rank  the  cities  and  towns  of  the  state  according  to 
their  death  rates:  First  general,  then  by  those  causes  be- 
lieved to  be  subject  to  public  control — such  as  typhoid  fever, 
tuberculosis  and  infant  mortality,  to  name  here  only  three. 

Correlatpd  with  this  exhibit  of  community  vital  statistics 
from  greatest  to  least  would  be  a  study  of  the  most  potent 
factors  making  on  one  hand  for  high  and  on  the  other  for 
low  death  rates,  general  and  segregated.  Chief  among 
these,  at  least  for  first  attention,  would  be  the  character  and 
eontrol  of  water  and  milk  supplies;  main  factors  affecting 


local  public  health  administration,  particularly  whether  a 
full-time,  competent  health  officer  were  employed;  adequacy 
of  control  of  communicable  diseases;  the  amount  and  effi- 
ciency of  infant  mortality  work;  and  analyses  of  health 
board  budgets,  showing  not  merely  the  per  capita  expendi- 
ture of  the  local  boards,  but  also  its  allocation  between  (a) 
real  health-protective  work  and  (b)  municipal  cleansing  (as 
garbage  disposal)  and  nuisance  prevention. 

Application  of  the  Plan — Once  the  data  were  in  hand  the 
high  general  and  special  death  rates  in  each  community 
would  be  studied  in  the  light  of  the  corresponding  local 
facts  as  to  character  of  water  and  milk  supplies,  health 
department  administration  and  expenditure.  There  would 
be  clearly  evident,  in  many  cases,  why  a  community  was  at 
or  near  the  highest  general  or  special  death  rate  in  the 
state.  As  a  corrective  to  possible  false  conclusions  in  some 
directions,  the  cities  with  the  lowest  death  rates — total, 
typhoid,  infant  mortality,  etc. — when  studied  in  connection 
with  their  sanitary  works  and  public-health  administration 
and  expenditures,  might  throw  much  light  on  the  relative 
values  of  various  lines  of  sanitary  and  health  board  work 
and  prevent  the  drawing  of  false  conclusions  and  the  un- 
wise expenditure  of  public  funds. 

It  would  be  of  little  use  for  any  state  board  of  health  to 
do  what  I  have  suggested  and  stop  with  the  printing  and 
circulation  of  the  results.  Driving  home  to  each  local  health 
board  and  community  the  lessons  to  be  learned  from  these 
correlated  studies  is  the  real  thing  to  be  done.  In  New 
Jersey,  at  least,  there  is  ample  statutory  authority  for  just 
this  driving  home.  The  legislature  has  authorized  the  State 
Board  of  Health  to  frame  and  adopt  a  Sanitary  Code  of 
state-wide  application;  and  it  has  made  it  the  duty  of  the 
director  of  health  to  enforce  the  rules  of  the  board  and  the 
sanitary  and  health  laws  of  the  state.  The  legislature  has 
been  even  more  specific.  It  has  declared  that  local  health 
authorities  must  see  that  the  State  Sanitary  Code  and  the 
state  health  and  sanitary  laws  are  obeyed.  Therefore  the 
state  health  authorities  of  New  Jersey  could  go  to  com- 
niunities"with  high  general  or  specific  death  rates,  point  out 
the  facts  and  the  probable  causes  and  demand  remedial 
measures.  In  case  of  failure  to  adopt  the  measures  indi- 
cated, the  State  Board  of  Health  of  New  Jersey  has 
authority  to  cause  the  necessary  work  to  be  done  and  to 
collect  the  cost  from  the  community  concerned. 

I  hope  I  shall  live  to  see  the  time  when  our  state  health 
departments  will  not  approve  plans  for  water  supply  or 
sewage  disposal  until  their  engineers  and  other  specialists 
have  taken  full  cognizance  of  the  entire  sanitary  and  health 
needs  of  the  municipality  in  question  with  a  view  of 
determining  whether  the  expenditure  necessitated  by  the 
plans  would  produce  more  and  better  results  in  terms  of 
lives  saved  if  the  money  were  used  for  some  other  purpose. 
In  other  words,  if  state  authorities  are  to  he  dictators  over 
one  or  two  classes  of  outlays  for  health  jind  sanitation,  let 
them  cover  the  entire  field.  Then  our  state  health  author- 
ities would  be  able  to  guard  against  expenditures  in  the 
name  of  public  health  that  come  within  the  law  of  dimin- 
ishing returns  until  other  causes  of  diseases  and  death  in 
the  community  have  been  cut  down  correspondingly. 

Progress  in,  Public  Health  Engineering — Let  us  now  re- 
turn to  the  conditions  of  thirty-five  years  ago  and  review 
broadly  but  briefly  what  has  happened  since  then  in  that 
part  of  the  engineering  field  that  is  most  closely  related  to 
public  health.  .Since  1887,  the  number  of  American  cities 
and  towns  having  public  water  supples  has  increased  from 
a  thousand  to  eight  or  ten  thousand  and  sewerage  systems 
worthy  the  name  from  a  few  hundred  to  a  few  thousand. 
Practically  all  the  water  and  sewage  treatment  and  garbage 
disposal  plants  now  in  existence  in  this  country  have  been 
built  since  I  began  to  follow  these  matters  for  Kngixrcring 
Neirs  and  nearly  all  the  earlier  ones  and  the  mure  t.vpical 
of  the  later  ones  I  have  described  or  been  instrumental  in 
having  described  in  Engineemg  Newn  or  Engineering  S'cwit- 
Record. 

Nn  one  knows  at  the  present  time  how  many  communi- 
ties in  the  United  Stafen  have  water-supply  and  sewerage 
systems,  water  and  a«wage  treatment  plants,  garbage  «iul 
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vefuse  collection  and  disposal  and  street  cleaning  systems. 
Even  less  knowledg-e  have  we  of  the  percentage  of  the 
population  of  the  country  thus  served,  or  of  the  percentage 
of  officially  laid  out  and  accepted  streets  that  have  been 
paved  or  of  other  volumetric  elements  of  municipal  engi- 
neering and  sanitation.  Less  still  is  our  knowledge  of  the 
efficiency  of  such  of  these  works  and  services  as  exist,  or  of 
the  number,  character  and  efficiency  of  oun  local  health 
agencies  charged  with  the  protection  and  improvement  of 
the  public  health. 

We  do  know,  hut  in  general  terms  only,  that  vast  sums 
have  been  expended  and  are  being  spent  yearly  for  engi- 
neering works  having  more  or  less  effect  on  public  health — 
some  a  very  direct  beneficial  effect,  others  a  less  direct  and 
somg  a  probable  but  quite  uncertain  effect.  Most  of  the 
engineering  works  in  question  were  built  primarily  as 
necessities  and  conveniences  and  luxuries  of  modern  living 
conditions  rather  than  to  protect  health,  but  in  countless 
and  unmeasurable  ways  both  the  works  that  have  been 
named  and  many  other  engineering  works  as  well  have  con- 
tributed some  part  to  the  upbuilding  of  the  general  health 
and  welfare  of  the  country,  and  to  the  great  reduction  in  the 
general  and  in  many  specific  death  rates  that  has  taken 
place  since  1887. 

I  shall  not  attempt  to  give  exact  figures,  but  you  all  know 
that  within  the  era  of  public  sanitation  and  public-heaith- 
protective  work  of  the  last  three  and  half  decades  the  gen- 
eral death  rate  in  some  cities  has  been  cut  in  half  and 
typhoid  reduced  to  a  fourth  or  a  tenth  or  a  twentieth  and  in 
some  cases  to  a  fiftieth  or  even  less  of  its  former  annual 
1  ate.  Other  diseases  have  also  been  heavily  reduced  and  are 
still  falling,  which  is  also  true  of  the  infant  mortality  rate. 

Relative  Values — Among  all  the  engineering  works  that 
have  contributed  to  the  reduction  of  sickness  and  death  and 
the  accompanying  suffering  and  heartbreaks  probably  none 
equals  public  water  supplies — at  least  not  on  the  North 
American  continent.  Probably  sewerage  systems  come  next, 
but  if  so  then  it  is  the  quick  removal  of  human  excreta  from 
our  houses  and  yards  and  streets  rather  than  its  final  dis- 
posal that  deserves  the  credit.  Plumbing,  except  as  means 
for  distributing  water  to  points  of  use  and  removing  it 
after  it  has  been  soiled,  seems  to  have  but  a  minor  relation 
to  health.  Garbage  collection  is  more  a  branch  of  municipal 
cleansing  or  housekeeping  than  of  health,  except  where  gar- 
bage uncollected  attracts  flies  that  have  access  to  privies  or 
rats  that  may  spread  plague.  The  final  disposal  of  gar- 
bage is  still  less  a  health  matter.  The  character  of  paving 
and  of  street  cleansing,  it  seems  to  me,  has  far  more  of  a 
bearing  upon  public  health  than  has  garbage  collection  or 
disposal.  Where  mosquitoes  and  malaria  or  yellow  fever 
prevail,  engineering  works  in  the  nature  of  land  drainage 
are  generally  the  best  and  cheapest  means  of  control. 

House  and  building  design  and  construction,  with  par- 
ticular reference  to  air,  warmth  and  light,  dryness,  the  sav- 
ing of  labor  for  housewives,  and  general  convenience  play 
their  part  in  public  health.  Heretofore,  these  things  have 
been  regarded  as  the  function  of  the  architect,  but  for  years 
now  we  have  had  heating  and  ventilating  engineers,  while 
in  various  ways  the  engineer  is  becoming  more  and  more 
coneerned  with  the  construction  of  houses  and  other  build- 
ings. From  the  engineer  we  may  expect  a  reduction  in  the 
cost  of  housing  that  can  come  only  from  saving  fabor  and 
material  through  systemization,  quantity  production  and 
other  engineering  methods.  With  a  reduction  in  the  cost  of 
shelter  may  be  expected  a  relief  from  the  overcrowding  and 
other  evils  that  undermine  health  and  spread  disease. 

I  believe  it  is  to  city  planning  and  its  results  that  we 
must  look  for  much  of  the  future  improvement  in  public 
health  and  particularly  for  a  further  reduction  in  the  gen- 
eral death  rate  in  so  far  as  these  depend  upon  engineering 
work;  a  reduction  traceable  not  so  much  to  any  one  readily 
specified  measure  as  to  improvement  jn  many  inter-related 
causes  that  go  tc  make  up  community  convenience,  comfort 
and  mental  and  physical  health. 

More  Knowledge  and  Better  Health  hidex  \eeded — With 
a  general  city  death  rate  at  or  near  10  per  100,000,  with  a 
typhoid  death  rate   down   to   .5,   3  and   even   2   or  less  per 


100,000;  with  infant  mortality  in  progressive  communities 
well  below  100  and  running  on  down  to  .50  or  less  under 
well-controlled  conditions;  and  with  other  elements  tending 
to  change  what  has  been  called  the  health  yardstick  to  a 
foot  rule  scale,  the  public  health  official,  and  particularly 
the  engineer,  needs  more  knowledge  than  now  exists  of 
what  has  caused  these  marvelous  declines  in  mortality  and 
morbidity  rates  in  the  past  and,  of  greater  importance,  what 
further  declines  he  may  expect  and  by  what  means  he  may 
accomplish  them. 

I  say  this  knowledge  is  needed  by  the  engineer  in  par- 
ticular because,  as  I  have  already  stated,  it  is  his  habit  and 
peculiarly  his  function  to  measure  the  worthwhileness  of 
proposed  works  and  services  in  terms  of  costs  and  of  re- 
sults. Is  the  game  worth  the  candle?  Can  the  desired  end 
be  better  and  less,  expensively  achieved  by  some  other 
means?  Would  the  same  amount  of  money  spent  for  some 
other  purpose  save  more  lives  or  bring  more  health? 

For  many  years  past  the  engineer  measured  the  results 
of  his  efforts  in  the  sanitary  field  by  the  typhoid  death  rate. 
At  least  this  was  true  as.  regards  water  supply,  the  improve- 
ment of  which  in  the  past  is  believed  to  have  been  the  most 
potent  engineering  factor  in  reducing  the  typhoid  and  the 
general  death  rate. 

At  the  present  moment  the  water-supply  engineer  is  often 
in  a  quandary  as  to  how  much  additional  expenditure  he  is 
warranted  in  recommending  for  one  supply  instead  of  an- 
other on  the  possible  chance  that  a  few  thousand  or  hundred 
thousand  or  millions  of  dollars — according  to  the  size  of  the 
city — thus  spent  will  provide  water  that  will  lessen  by  a 
shade  a  typhoid  rate  almost  at  the  vanishing  point  or  per- 
chance in  some  way  which  no  one  can  clearly  and  positively 
define  reduce  some  other  human  ill.  The  engineer,  the 
health  officer,  the  city  councilman  and  the  taxpayer,  each 
and  all,  need  a  more  delicate  and  certain  index  than  is  avail- 
able, now  typhoid  has  been  reduced  to  so  low  a  figure,  of 
the  causes  of  the  past  decline  in  typhoid  and  the  probable 
cause  of  future  decline.  Have  the  engineer  and  the  health 
officer  come  to  the  bottom  of  the  curve  so  far  as  efforts 
against  typhoid  in  many  of  our  cities  are  concerned?  Can 
the  experts  hereafter  merely  hold  what  they  have  already 
gained?  If  further  reduction  may  be  expected,  and  typhoid 
wholly  eliminated,  then  by  what  means?  Would  the  same, 
or  perchance  much  less  expenditure,  capital  and  operating, 
reduce  by  two  or  by  five  per  hundred  thousand  the  death 
rate  from  some  of  the  causes  other  than  typhoid  as  against 
a  half  or  a  tenth  on  the  typhoid  scale? 

Before  these  questions  can  be  answered  we  need  an 
intensive-extensive  study  of  the  causes  of  typhoid  fever;  a 
study  taking  into  account,  chronologically,  the  volume  and 
the  efficiency  of  the  several  lines  of  work  that  have  com- 
bined to  reduce  typhoid  fever — such  as  water-supply  pro- 
tection, filtration  and  chlorination;  milk  ordinances,  inspec- 
tion and  pasteurization;  contact  control  in  its  many  phases; 
better  medical  and  nursing  care;  anti-typhoid  inoculation. 
The  same  kind  of  study  is  needed  of  other  causes  of  death 
and  related  or  possibly  related  public-health  work. 


Optimum  Floculation  Point  for  Alum 

Alum  will  not  coagulate  properly  when  a  solution  is 
either  too  "acid"  or  too  "alkaline."  Investigators  in 
the  hygienic  laboratory  of  the  'U.  S.  Public  Health 
Service,  E.  J.  Thereault.  assistant  chemist,  and  W. 
Mansfield  Clark,  chief  of  the  division  of  chemistry, 
report  on  the  relation  of  hydrogen-ion  concentrations 
(see  Public  Health  Reports  for  Feb.  2)  to  the  formation 
of  floe  in  alum  solutions  the  following  conclusions: 
When  other  possible  factors  are  left  out  of  considera- 
tion, optimum  conditions  for  floe  formation  will  be 
found  with  a  narrow  zone  of  pH  centered  for  dilute 
solutions  at  pH  5.5.  The  more  dilute  the  water  in 
total  salt  content  and  the  less  the  alum  added,  the  nar- 
rower becomes  the  pH  zone  with  which  optimum  floe 
formation  is  to  be  foind. 
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Incomplete  Development  Prevents 
Success  In  Irrigation 

Engineering  Work  Is  Not  Finished  When  Canals 

and  Laterals  Are  Built  —  Preparation  of 

Land  for  Farmer  Equally  Important 

By  Dr.  Elwood  Mead 

Department  of  Rural  Institutions,  University  of  California, 
Berlveley,  Calif. 

TOO  GREAT  a  burden  for  the  farmer,  due  to  in- 
complete development  of  irrigated  land,  has  been 
the  greatest  single  factor  in  the  tragic  percentage  of 
failures  among  settlers  on  newly  opened  irrigation 
projects.  The  consti-uction  of  an  adequate,  well-supplied 
canal  system,  even  when  the  water  is  delivered  to  each 
individual  tract,  is  only  part,  perhaps  less  than  half, 
of  the  work  that  must  be  done  before  actual  farming 
operations  can  begin.  It  is  too  much  to  expect  the 
average  settler  unaided  to  bridge  the  gap  between  raw 
land  and  a  farm  that  will  support  him;  financial  or 
engineering  aid,  sometimes  both,  are  needed. 

Befoi'e  considering  the  question  of  how  to  render 
such  aid,  however,  the  need  for  it  must  be  recognized. 
The  issue  has  too  often  been  evaded  where  it  should 
have  been  faced  squarely.  There  has  been  a  fear  that 
any  such  aid  would  be  "paternalism"  or  "coddling  the 
settler."  Paternalism  in  colonization  is  an  extreme 
to  be  avoided  but  it  is  not  a  menace  to  our  rural  de- 
velopment. On  the  other  hand,  the  oppo.site  extreme 
of  leaving  the  settler  to  shift  for  himself  on  raw,  un- 
improved land  is  not  only  a  menace,  but  has  been  and 
is  actually  retarding  in  a  very  serious  way  progress 
toward  the  much  needed  settlement  of  irrigation  lands 
and  the  bringing  of  these  areas  into  production. 

As  carried  out  either  by  the  government  or  the  ordi- 
naiy  private  enterpri.se,  ev'en  our  most  complete  irriga- 
tion projects  do  not  clear  the  land,  level  it  off  into 
suitable  checks,  and  throw  up  borders;  laterals  and 
boxes  are  not  put  in,  nor  are  the  best  methods  of  irri- 
gation detei-mined  and  laid  out.  But  all  these  detailed 
improvements,  which  have  to  be  made  before  the  first 
crop  can  t-e  seeded,  are  quite  as  essential  to  the  success 
of  the  new  settler  and  are  often  more  costly  than  the 
canals  and  re-servoirs  themselves. 

It  is,  therefore,  most  unwise  to  leave  all  this  work, 
which  is  not  farming  but  rather  engineering,  for  the 
inexperienced  settler.  In  his  hands  it  is  likely  to  cost 
twice  what  it  should  and  at  a  time  when  there  is  no 
income  from  the  land  the  necessity  for  any  considerable 
outlay  may  spell  failure  for  the  individual.  It  is  men 
with  small  capital  who  are  most  often  attracted  to  the 
irrigation  projects  and  these  are  the  men  we  must 
^  continue  to  attract  by  making  the  farming  of  such 
land  a  venture  within  the  reach  of  limited  capital. 

Preparing  the  Laml  for  Cultivation — The  average  set- 
tler knows  nothing  about  preparing  land  for  irrigation 
and  if  he  goes  in  and  tries  to  do  it  alone  he  is  quite 
likely  to  be  bankrupt,  discouraged  and  thoroughly  di.s- 
illusioncd  before  he  plants  his  first  vine  or  tree.  To 
•subdivide  and  un.scrupulously  sell  tracts  of  "irrigated 
lands"  to  inexperienced  .icltlers  who  are  foredoomed  to 
failure  is  to  prevent  the  development  of  our  arid  terri- 
tory, not  only  on  the  areas  so  sold  but  also  through  the 
"black  ev< "  which  the  failures  of  such  projects  give  to 
irrigation  ventures  generally. 


Recently  we  made  a  study  of  seventy  farms,  all  of 
them  in  irrigated  districts.  All  of  them  had  originally 
been  part  of  grain  ranches  and  were  sold  to  the  farmer 
as  irrigated  lands.  In  almost  every  case  we  found  that 
the  cost  of  preparing  the  surface  of  the  land  so  that 
water  could  be  spread  over  it,  putting  in  the  distribut- 
ing gates  and  the  little  laterals,  building  the  house  and 
farm  buildings,  amounted  to  more  than  the  cost  of  the 
water  rights  plus  the  original  cost  of  the  land. 

To  sum  up,  the  preparation  of  the  surface  of  the 
land  so  that  water  can  be  distributed  over  it,  the  de- 
termination of  the  method  by  which  water  is  to  be 
distributed,  and  the  placing  of  facilities  on  each  farm 
for  its  distribution  is  not  agriculture,  it  is  engineering, 
and,  if  this  work  is  not  included  in  the  original  con- 
struction program,  expert  advice  and  direction  must  be 
provided  to  aid  the  settler  in  doing  it.  He  ought  to 
be  fully  informed  regarding  the  total  cost  before  he 
settles  on  the  land  and  if  he  is  accepted  without  capital 
enough  to  carry  out  necessary  development  work,  then 
credit  should  be  extended  him  with  which  to  complete 
it.  This  is  essential  because  this  work  must  be  done 
before  he  can  get  any  returns  and  it  must  be  done 
quickly  or  the  annual  irrigation  charges,  taxes,  in- 
terest and  payments  on  his  land  will  insure  his  financial 
downfall  before  he  gets  started. 

Community  Co-Operafion — Another  reason  why  irri- 
gation projects  should  be  settled  quickly  js  to  secure 
from  the  outset  the  advantages  of  community  develop- 
ment. It  is  very  important  that  the  settlers  shall  at 
least  have  access  to  expert  advice  and  direction  as  to 
the  kind  of  stock  to  buy,  the  kind  of  crops  to  plant,  and 
the  methods  to  use  in  working- together  to  secure  whole- 
sale prices  on  equipment  and  the  best  prices  or.  products. 

That  all  this  and  more  can  be  successfully  done  has 
been  demonstrated  by  the  Durham  and  Delhi  colonies 
in  California.  These  colonies,  though  small  in  area, 
are  remolding  the  methods  and  ideas  of  every  private 
colonization  enterprise  in  California  and  are  educating 
bankers  and  business  men  on  the  real  problems  of  rural 
life;  as  an  educational  agency  no  part  of  the  state  gov- 
ernment has  been  more  illuminating. 

In  the  interest  of  developing  our  arid  lands,  pros- 
pective .settlers  must  be  protected  from  the  owners  of 
large  areas  who  profit  most  by  the  sale  of  partially 
developed  tracts.  Those  who  are  interested  only  in 
.selling  land  are  bitterly  opposed  to  the  ideas  pre.sented 
in  this  article  because  these  ideas  mean  organization 
expense  and  continued  responsibility  for  colonies,  both 
of  which  have  been  evaded  in  the  past.  Looking  at 
it  from  the  economic  standpoint,  however,  the  cost  of 
this  advice  and  direction  is  not  one-tenth  what  settlers 
waste  and  lose  when  left  to  work  out  their  own  salvation. 

It  is  this  waste  and  loss  that  has  led  to  tlie  failures 
.so  discouraging  to  settlers,  and  we  cannot  expect  to 
continue  to  be  a  nation  of  land  owning  farmers  if  we 
leave  men  to  struggle  alone  and  unaided  in  the  pur- 
chase and  development  of  farms.  The  neglected  areas 
of  the  East  equally  with  the  undeveloped  areas  of  the 
West  afford  opportunities  for  the  creation  of  communi- 
ties organized  to  work  together  in  business,  agriculture 
and  in  social  affairs.  Communities  so  organized  will 
get  returns  far  beyond  anything  to  be  expected  from 
unorganized  communities. 

Federal  aid  should  not  be  given  to  irrigation  projects 
unless  (1)  provision  is  made  to  protect  the  settler  in 
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the  price  he  pays  for  land  and  (2)  to  include  in  that 
price  ail  the  improvements  needed  to  make  the  farm  a 
going  concern.  Great  harm  is  done  by  irrigation  proj- 
ects that  go  just  far  enough  to  give  land  a  deceptive 
and  inflated  price  and  then  leave  the  settler  to  find  out 
what  is  lacking  in  the  hard  school  of  experience. 

Whenever  irrigation  projects  are  carried  to  the  point 
where  a  settler  can  begin  as  a  farmer,  or  if  he  is  given 
credit  and  expert  direction  so  that  he  can  make  the 
land  ready  for  cultivation  in  an  efficient  way,  and  if 
he  is  given  enough  time  to  make  his  payments  so  that 
the  money  can  be  earned  out  of  the  land,  then  there 
will  be  no  lack  of  settlers. 

The  most  gratifying  feature  of  the  two  state  settle- 
ments in  California  is  the  change  being  wrought  in  pub- 
lic opinion  as  to  what  is  needed  in  the  creation  of  new 
rural  communities  and  the  growing  desire  that  the 
future  development  of  California  shall  be  carried  out 
under  such  public  direction  and  by  such  agencies  as 
will  make  development  the  first  object  to  be  attained 
and  the  selling  of  land  an  entirely  subordinate  feature. 
The  large  majority  given  to  the  bond  issue  of  the  soldier 
settlement  act  was  largely  due  to  the  statement  that 
these  settlements  would  be  carried  out  under  the  same 
kind  of  expert  management  and  personal  encourage- 
ment that  has  been  so  large  a  feature  in  the  success  of 
the  state  settlements.  Regarded  at  the  outset  as  an 
innovation  in  routine  government  of  doubtful  propriety, 
the  vote  in  favor  of  its  continuance  this  year  shows 
how  the  policy  has  established  itself. 


New  Concrete  Road  Section  for  New  York 

ANEW  section,  with  lighter  reinforcement  and 
edges  thicker  than  the  center  of  the  slab,  has  been 
adopted  for  New  York  State  concrete  roads  by  Fred- 
erick Stuart  Greene,  commissioner  of  highways.  A 
half  section  of  the  new  pavement  is  illustrated.  This 
drawing  gives  the  crown  dimensions  for  the  18-ft.  slab; 
they  are  a  quarter  of  an  inch  greater  for  the  20-ft. 
pavement  and  the  same  amount  smaller  for  the  16-ft. 
pavement. 

On  the  top,  the  slab  has  a  parabolic  crown  so  as  to 
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HALF  SECTION  OF  18-FT.  CONCRETE  ROAD 
Sections  for  16-ft.  and  20-ft.  roads  are  identical  except  for 
crown  dimensions.     All  sections  are  to  be  constructed  half 
widtli  at  a  time.     Center  line  at  right. 

eliminate  the  shai-p  crown  intersection  of  two  right 
planes  but  the  bottom  has  a  straight  line  slope  both 
ways  from  the  center  line.  Commenting  on  the  struc- 
tural strength  Commissioner  Greene  says:  (1)  We 
have  increased  the  thickness  of  the  slab  at  the  outer 
extremities  and  where  the  greater  strain  comes,  when 
two  heavily  loaded  trucks  pass  each  other  on  the  pave- 
ment. (2)  We  have  cut  down  the  weight  of  the  rein- 
forcement mesh,  using  now  but  40  Jb.  per  100  sq.ft.  We 
also  give  the  contractor  the  option  between  mesh  and 
assembled  bar  mats.  ("3)  In  addition  to  U-bars  at  the 
expansion  joints,  we  are  running  longitudinal  bars  6  in. 
from  the  outer  edge  of  the  slab.  We  are  going  to  place 
expansion  joints  at  40-ft.  intervals. 


Plank  Protection  for  Concrete 
Waterproofing 

TAKING  advantage  of  the  excellent  results  obtained 
with  creosoted  timber  in  railway  bridge  work,  and 
particular  in  timber  decks  carrying  ballasted  floor, 
W.  R.  Roof,  bridge  engineer  of  the  Chicago  Great  West- 
ern R.R.,  Chicago,  has  worked  out  the  application  of 
creosoted  planking  as  a  cover  or  protection  layer  for 
waterproofed  concrete  surfaces.  The  plank  protection 
in  such  a  construction  replaces  the  concrete  or  brick 
protection  layers  now  required.  The  advantages  of  the 
plank  protection  are  saving  of  weight  and  cost,  ease  of 
application  to  surfaces  of  any  position  or  shape,  and  the 
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Protection    Plankin3 

CREOSOTED  PLANK  PROTECTION  FOR  WATERPROOFING 
Applied  to  a  concrete  slab  ballasted  bridge   floor  and  to  a 
retaining  wall. 

possibility  of  simplifying  construction  work  by  placing 
the  protection,  waterproofing  and  concrete  as  a  single 
operation  instead  of  two  separate  ones.  The  protection 
planking  can  be  applied  to  the  back  form,  the  water- 
proofing then  placed  against  the  protection,  and  the 
concrete  poured  against  the  waterproofing,  after  which 
it  is  only  necessary  to  remove  the  forms  and  place  the 
backfill. 

Two  sketches  illustrating  the  application  of  this  type 
of  protection,  to  a  reinforced-concrete  slab  bridge  floor 
and  to  a  retaining  wall,  are  shown  herewith.  They  are 
self-explanatory.     The  construction  has  been  patented. 

Creosoted  ballast  floor  trestles  on  the  Chicago  Great 
Western  have  been  in  service  for  more  than  a  dozen 
years  and  are  reported  to  be  about  as  good  as  when 
erected.  They  have  3-in.  plank  decking  carrying  6  in. 
of  broken  stone  ballast  under  the  ties.  In  spite  of  very 
heavy  ballast  (E-56)  carried  on  these  structures  the 
planking  appears  to  suffer  no  mechanical  damage,  and 
trouble  from  decay  is  eliminated  by  the  creosoting. 
Equally  favorable  results  have  been  found  by  other 
Western  roads. 

An  Estimate  of  the  Cost'of  Lmidon  Fog 

London  Correspondence 

It  is  estimated  that  five  days  of  fog  in  London  have 
cost: 

Loss  to  railways,  at  £40,000  per  day £200,000 

Loss  on  other  transport,  at  £30.000  per  day 150,000 

Loss  of  custom  by  shops,  at  £100.000  per  day 500,000 

Deterioration    of    stock    in    shops,     warehouses,    stores, 

factories,  etc.,  at  £100,000  per  day 500,000 

Deterioration   of  curtains,   wallpaper,   upholstery,   linen, 

etc..  in  houses,  at  £25,000  per  day   125,000 

In  hotels,  etc.,  at  £10,000  per  day 50,000 

Loss  of  working  hours,  at  least  £20,000  per  day 100,000 

Extra  lighting  at  £20,000  per  day 100.000 

Total £1,725,000 
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Rock  Boring  Mollusks  Attack 
Concrete  Pile  Jackets 

Unusual  Occurrence  of  These  Clams  in  Los  Angeles 

and  San  Diego  Harbors  Augments  Marine 

Piling  Protection  Fight 

Extract  practically  in  full  of  a  prelimiitary  repoH 
from  C.  A.  Kofoid  and  Robert  C.  Miller  for  the  bio- 
logical section  of  the  San  Francisco  Bay  Marine 
Piling  Committee  to  the  American  Wood  Preservers 
Association  at  the  New  Orleans  meeting  Jan.  23, 
ti  and  25. 

ROCK  boring  mollusks  of  the  family  Pholadidae  are 
.  commonly  distributed  along  the  Pacific  Coast,  sev- 
eral species  occurring  in  suitable  habitats  from  Alaska 
south  to  San  Diego  and  beyond.  It  has  often  been  sup- 
posed that  concrete  in  sea  water  might  be  subject  to 
attack  by  such  borers  which  penetrate  rocks  of  a 
number  of  different  kinds  and  often  of  considerable 
hardness,  but,  as  mentioned  in  the  first  report  of  this 
committee  (p.  24),  no  specific  instances  of  the  occur- 
rence of  these  organisms  in  concrete  marine  structures 
have  heretofore  been  reported.  Hence  the  data  pre- 
sented below  are  of  unusual  interest  to  both  biologists 
and  engineers. 

The  writers  wish  to  express  their  indebtedness  to 
D.  E.  Hughes,  of  San  Pedro,  who  first  discovered  the 
borers  in  concrete,  for  calling  the  matter  to  their  atten- 
tion and  assisting  in  the  collection  of  specimens  and 
data.  Invaluable  assistance  was  also  rendered  by  J.  W. 
Ludlow,  Los  Angeles  harbor  engineer,  W.  R.  Sadler,  city 
chemist,  and  others. 

In  the  work  of  widening  the  channel  in  Los  Angeles 
Harbor,  Nov.  13,  1922,  it  became  necessary  to  remove 
some  wooden  piling  which  had  been  jacketed  some  years 
previously  with  concrete.  In  looking  over  these  piles 
Mr.  Hughes  observed  that  some  of  the  jackets  had  been 
attacked  by  borers,  and  investigated  further.  Of 
eighteen  jackets  examined  under  the  old  Fish  Cannery 
wharf,  opposite  the  foot  of  Fifth  St.,  San  Pedro,  six- 
teen were  found  to  be  more  or  less  attacked ;  five  were 
considered  to  be  badly  attacked  (six  borers  or  more  per 
square  foot  of  exposed  surface)  ;  the  others  contained 
fewer  and  some  only  an  occasional  borer.  The  two 
jackets  which  did  not  contain  borers  stood  in  shallower 
water  than  the  others. 

The  exact  date  at  which  these  piles  were  driven  could 
not  be  determined,  but  it  was  probably  several  years 
prior  to  1908,  at  which  time  it  became  necessary  to 
jacket  them  with  concrete  to  protect  them  from  Lini- 
noria  or  other  wood  borers.  The  jackets  had  accord- 
ingly been  in  place  fourteen  years.  The  length  of  time 
'  during  which  they  were  actually  exposed  to  attack  by 
the  rock  borers,  however,  is  probably  considerably  less 
than  this  as  the  form  lumber  was  left  in  place  outside 
the  jackets  and  would  deter  the  pholad  borers  from 
entering  until  the  forms  were  destroyed  by  wood 
borers. 

One  of  these  piles  was  examined  a  month  later  by 
Mr.  Miller.  The  jacket  was  7  ft.  long,  and  extended 
from  mud  line  up  to  mean  low  water.  It  consisted  of 
8  fairly  good  mortar  concrete,  averaging  21  in.  in 
■  thickness  and  so  hard  that  some  difficulty  was  experi- 
enced in  breaking  it  up  with  a  L'j-lb.  iron  bar  to  secure 
samples. 

The   outside  form   lumlxT   wa.s   still    partlv   in   place. 


It  had  originally  consisted  of  1-in.  redwood,  as  seen  at 
one  place  where  it  had  been  protected  by  a  cleat.  Else- 
where it  had  been  badly  attacked  by  Limnoria  and 
Teredo  diegensis  so  that  only  a  thin  shell  of  it  remained 
adhering  to  the  concrete.  This  thin  layer  of  wood,  how- 
ever, .still  covered  all  of  the  jacket  except  about  one  foot 
at  the  top,  and  one  corner,  where  the  form  had  sprung 
apart  leaving  a  gap  through  which  the  rock  borers  could 
enter.  The  entii-e  surface  exposed  to  rock  borers  was 
not  more  than  5  sq.ft.  In  this  area  nearly  forty  of  the 
borers  occurred,  averaging  seven  or  eight  to  the  squai'e 
foot. 

The  borers  were  in  general  a  little  larger  than  a 
man's  thumb.  The  largest  one  found  occupied  a  bur- 
row measuring  li  in.  in  diameter  at  its  widest  portion. 
Two  borers  in  this  jacket  had  penetrated  f,ht  concrete 
until  they  came  in  contact  with  the  wood  within  but 
none  had  actually  bored  into  the  wood.  One  indeed  had 
turned  and  continued  boring  in  the  concrete  parallel  to 
the  surface  of  the  wood,  to  avoid  entering  the  latter. 


FIG.  1— ROCK  BORING  CLAMS  Fti  '  TE 

PILE  JACKETS 

Sample  contains  three  horors  in  a  space  3  In.  square.  Two 
are  visible,  the  tliird  IjeinR  indicated  by  opening  near  the 
lower  margin  of  photograph. 

Mr.  Hughes  reported  that  of  the  jackets  examined 
by  him  one  other  was  attacked  more  heavily  than  the 
one  noted  above  in  proportion  to  the  surface  expo.sed, 
but  the  jacket  consisted  of  a  very  poor  concrete,  badly 
disintegrated. 

The  discovery  of  the  borers  in  concrete  at  this  local- 
ity led  to  an  examination  of  other  concrete  jacket  piles 
in  the  harbor. 

Mr.  Ludlow  .stated  that  of  twelve  pile  jackets  exam- 
ined by  him  at  the  old  Blinn  Lumber  Co.  wharf, 
opposite  berth  229  in  Los  Angeles  Harbor,  three  were 
rather  badly  attacked  by  liorers.  Mr.  Sadler  reported 
that  he  had  broken  open  twelve  concrete  jackets  at  the 
First  St.  ferry  landing,  of  which  three  were  found  to 
be  attacked,  one  quite  badly,  the  others  containing  from 
three  to  six  borers  each.  Of  seventy-five  jackets  exam- 
ined by  Mr.  Sadler  at  the  KerckhofT-Cuzner  wharf, 
about  .50  per  cent  were  found  to  contain  borers  and 
about  20  per  cent  were  quite  Viadly  attacked. 

Mr.  Miller  had  the  privilege  of  going  over  this  ground 
again  with  Messrs.  Hughps,  Ludlow  and  Sadler  on 
Dec.  18.  A  number  of  other  jackets  were  broken  open 
and  a  quantity  of  sppcimens  secured. 
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The  specie.s  occasioning  mcst  of  the  damage  was 
found  to  be  Pholadidae  penita  Conrad,  known  commonly 
as  the  "rock  clam."  It  occurred  from  2  ft.  above  mean 
low  water  to  1  ft.  below,  which  was  the  lowest  we  were 
able  to  work.  It  doubtless  similarly  occurs  on  down  to 
the  mud,  even  in  deep  water,  as  it  has  been  dredged  in 
San  Francisco  Bay  at  a  depth  of  .50  fathoms.  (See 
Packard,  E.  L.,  Molluscan  Fauna  from  San  Francisco 
Bay.  Univ.  Calif.  Pub.  Zool.,  vol.  14,  p.  288.)  This 
borer,  unlike  Teredo,  has  the  body  entirely  enclosed 
within  the  two  valves  of  the  shell,  which  are  ovate,  taper- 
ing somewhat  posteriorly  and  ending  in  leathery  flaps. 
During  the  period  of  active  boring  life  the  foot  pro- 
trudes through  a  rather  large  anterior  gape  between 
the  valves,  but  after  cessation  of  boring,  and  perhaps  in 
the  interim  between  periods  of  boring  activity,  this 
gape  is  closed  over  by  a  calcareous  plate,  giving  the 
borer  the  appearance  seen  in  the  photograph.  The 
anterior  portion  of  the  shell  is  ribbed  and  somewhat 
denticulated  either  for  rasping  purposes  or  to  grip  the 
sides  of  the  burrow. 

This  species  is  edible  and  is  used  for  food  in  localities 
where  it  occurs  in  sufficient  abundance  to  make  worth 
while  the  labor  of  removing  it  from  its  rocky  domicile, 
which  is  usually  done  by  means  of  iron  bars. 

Another  boring  species  found  in  concrete  pile  jackets 
hei'e  was  Plafyodon  cancellata  Conrad,  a  near  relative 
of  the  .soft-shelled  clam  (Mijs  arenaris).  Ihis  form 
inhabits  normally  stiff  mud  and  clay.  It  was  found  in 
pile  jackets  only  sparsely  and  in  very  poor  concrete. 

A  third  species  occurring  in  the  concrete  jackets  was 
the  so-called  "nestler"  Petricola  carditoides  Conrad, 
which  is  believed  not  to  bore  on  its  own  account  but 
only  to  inhabit  natural  cavities  or  holes  bored  by  other 
organisms. 

As  regards  the  extent  of  the  damage  occasioned  by 
borers  in  concrete,  a  review  of  the  data  assembled  by 
Messrs.  Hughes,  Ludlow,  Sadler  and  Miller  indicates 
that  of  concrete  jacketed  piles  at  four  different  loca- 
tions in  Los  Angeles  Harbor — in  fact,  at  every  point 
in  the  inner  harbor  where  such  piles  exi-st — about  50 
per  cent  have  been  more  or  less  attacked,  of  which 
rather  more  than  one-fifth  have  been  very  considerably 
bored.  Of  those  not  attacked,  a  number  stood  so  well 
inshore  as  to  be  but  little  exposed  to  the  action  of  the 
borers.  If  all  such  piles  were  eliminated  from  the  count, 
the  percentage  of  jackets  damaged  would  be  consider- 
ably higher. 

These  jackets  were  in  general  of  a  medium  grade  of 
mortar  concrete,  some  being  decidedly  poor,  others 
fairly  hard.  The  fact  that  some  of  the  jackets  had 
given  service  in  sea  water  over  a  period  of  fourteen 
years  indicates  a  composition  as  good  as  that  of  much 
of  the  concrete  used  for  such  purposes.  Samples  of 
the  best  mortar  in  which  borers  were  found  showed 
an  air  penetration  of  iV  in.  in  seven  weeks  when  tested 
with  phenolphthalein. 

A.  A.  M.  Russel,  testing  engineer  to  the  State  Har- 
bor Board,  has  made  a  crushing  test'  of  a  sample  of 
one  of  these  jackets,  finding  the  cru.shing  strength  of 
a  .specimen  2^.x35x41  in.  high  to  be  1,726  lb.  per  square 
inch.     Mr.  Russel  thus  reports  grading  of  aggregate: 

i'^creen  Per  Cent  Retained 

10-20  1.7S 

•20-30  II. S9 

30-  50  4.46 

"•0-   80  ,.51.78 

SO-lOO .16.07 

1 00-200  : .......,.". ■.■1.6.'07  - 

Pass  200    '. ..........  ■8.9'4  ' 


Whether  or  not  concrete  of  greater  hardness  and  a 
better  assorted  aggregate  would  be  similarly  subject  to 
borer  attack  remains  to  be  seen.  It  has  commonly 
occurred  in  jacketing  piles  that  the  concrete  has  been 
"drowned,"  either  by  the  presence  of  too  much  water 
in  the  mix,  or  by  depositing  the  material  in  water, 
causing  segregation  and  laitance  and  rendering  such 
structures  especially  susceptible  to  borer  action.  The 
probabilities  of  attack  on  well-made  precast  piles  of 
other  high-grade  concrete  structures  hinge  upon 
whether  the  action  of  the  borers  is  mechanical  or  chem- 
ical, evidence  accumulated  tends  to  favor  the  latter 
view.  If  the  action  is  mechanical,  hardness  of  the 
concrete  may  be  expected  to  prove  a  deterrent,  but  if 
it  be  chemical,  density  of  material  will  probably  only 
serve  to  make  the  boring  more  slow. 

The  fact  that  borers  have  not  as  yet  been  reported 
in  concrete  marine  structures  in  San  Francisco  Bay 
is  not  regarded  as  signifying  that  such  structures  are 
permanently  immune  in  this  locality  but  only  that  they 
have  not  thus  far  been  much  exposed  to  borer  attack. 
The  shores  of  San  Franci.sco  Bay  in  general  are  gently 
sloping  mud  flats,  and,  except  in  the  immediate  neigh- 
borhood of  the  Golden  Gate,  rocks  affording  suitable 
habitats  for  pholad  borers  are  exti-emely  rare.  The 
occurrence  of  such  borers  about  the  Golden  Gate,  how- 
ever, indicates  this  as  a  possible  source  of  future 
infection  for  concrete  structures  within  the  bay. 

The  findings  set  forth  above  are,  to  say  the  least, 
disturbing,  and  indicative  of  serious  possibilities.  It  i.« 
entirely  to  be  expected  that,  when  rock  borers  have 
penetrated  the  concrete  jacket  about  a  wooden  pile, 
wood  borers  will  be  able  to  gain  entrance  through  the 
pholad  holes  and  attack  the  pile  itself.  There  is  also 
a  more  serious  possibility  in  the  case  of  reinforced 
concrete  piles;  a  single  borer  penetrating  such  a  pile 
would  let  water  in  to  the  reinforcing  metal,  which 
would  effect  corrosion  and  swelling  of  the  latter,  caus- 
ing the  pile  to  crack  and  speedily  disintegi-ate.  It 
appears,  at  any  rate,  that  the  use  of  concrete  for 
marine  construction  is  not  so  immediate  and  certain 
a  solution  of  the  marine  borer  problem  as  has  some- 
times been  assumed  to  be  the  case.  Engineers  will 
await  with  much  interest  further  observations  on  the 
permanence  of  concrete  in  sea  water,  as  affected  by 
borer    action. 


Copper  Sulphate  Keeps  Down  Najas  Gracillima 

A  recent  unusual  experience  with  plant  growth  in 
reservoirs  at  the  Trap  Falls  Reservoir  of  the  Bridgeport 
(Conn.)  Hydraulic  Co.,  has  been  reported  to  this 
journal  by  J.  Frederick  Jackson,  director.  Bureau  of 
Engineering,  Connecticut  State  Board  of  Health,  as 
follows:  "Dr.  Barrows  of  the  eompany  named  saw  a 
strange  filamentous  growth  floating  in  the  shallow  por- 
tions of  the  reservoir.  It  accumulated  rapidly  and  in 
detached  bunches  floated  to  the  center.  In  one  instance 
it  reached  the  intake  and,  collecting  on  the  screens, 
broke  them.  Raking  it  out  and  burning  it  on  the  shores 
was  tried  but  it  would  not  burn  readily.  Finally,  S.  G. 
Senior,  general  manager  of  the  company,  suggested 
copper  sulphate  treatment.  By  using  concentrated 
doses  this  kept  down  the  growth.  A  specimen  was  sub- 
mitted to  Dr.  G.  B.  Clinton,  botanist  at  the  Connecticut 
Agricultural  Experiment  Station,  who  identified  it  as 
Najas  GmcUlima,  a  near  relative  of  eel  grass.  Its  non- 
inflammability  is  due  to  much  salt  in  it." 
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A    MONTHLY     REVIEW     OF    BOOKS     AND     A     LISTING     OF    NEW     PUBLICATIONS 

tion  studies  for  the  Plan  of  New  York  and  Environs 
have  been  inserted.  Two  appendixes  have  been  added: 
one  of  3  pp.  on  Control  of  Subdivision  Plans  (New 
York  City  and  State)  and  one  of  16  pp.,  reprinting  the 
New  York  City  Zoning  Regulations  of  1916.  Besides 
the  slight  text  changes  and  additions  "there  are," 
according  to  the  Preface,  "  a  few  cases  where  more 
timely  or  better  plans  or  views  have  been  substituted" 
and  the  "index  has  been  enlarged  and  improved." 


Two  Notable  Books  on  City  Planning 

THE  L.\W  OF  CITY  PLANNING  AND  ZONING  —  By  Frank 
Backus  WllUam.*.  A.M..  LUB..  of  the  New  York  Bai-.  [The  Citi- 
zen's Libra rv  of  Economic.*,  Politics  and  Sociology.  New  Series.] 
New  York  :  The  Macniillan  Co.     Cloth  ;  6x9  in.  :  pp.   738.     $5. 

THE  PLANNING  OF  THE  MODERN  CITY:  A  Review  of  the 
Principles  Governing:  Citv  Planning — By  Nelson  P.  _ewis.  M. 
Am.  Soc.  C.  E..  .M.  Am.  City  Planning  Inst-,  formerly  Chief 
Engineer  of  the  Board  of  Estimate  and  Apportionment  of  New 
York  City.  With  the  Assistance  of  Harold  M.  Lewi.^s.  M.  .\m. 
Soc.  C.  E.  Second  Edition  Revised.  New  York:  John  Wiley  & 
Sons.  London ;  Chapman  &  Hall.  Cloth ;  6x9  in. ;  pp.  457 ; 
87  plates  and  62  figures  and  diagiams  in  the  text.     $5. 

The  slightness  of  the  revision  of  Mr.  Lewis'  notable 
book  on  city  planning  leaves  it  substantially  as  it  was 
when  first  published  in  1916  but  it  was  so  fundamentally 
sound  that  its  new  edition,  taken  with  the  widely- 
ranging  new  text  by  Mr.  Williams,  presents  a  compre- 
hensive up-to-date  review  of  the  field  of  city  planning. 


After  chapters  on  Scope,  Fundamentals  and  Planning 
the  City  as  a  Whole.  Mr.  Williams  takes  up  Planning 
the  Public  Features  under  Acquiring  the  Land;  Excess 
and  Zone  Condemnation  and  Replatting  in  (a)  Europe 
and  (b)  the  United  States;  Public  Utilities  and  the 
Water  Front;  Streets,  Setbacks  and  Traffic  Regulations. 
Under  Planning  the  Private  Features  there  are  chapters 
on  Zoning  in  (a)  Europe  and  (b)  Canada  and  the 
United  States.  A  short  chapter  on  City  Planning 
Finance  is  followed  by  three  chapters  on  Planning 
Administration  in  (a)  Italy,  Sweden  and  Germany;  (b) 
England,  Canada  and  France;  (e)  the  United  States.  A 
Bibliography  of  25  pp..  Tables  of  Statutes,  Indexes  of 
(a)  Cases  and  <h)  Statutes  and  a  General  Index  close 
the  book. 

Mr.  Williams'  long  and  thorough  studies  of  city  plan- 
ning in  general  and  the  law  of  the  subject  in  particular, 
the  latter  including  constitutional  authorizations  and 
limitations,  statutory  law  and  city  ordinances,  have 
eminently  fitted  him  for  an  ambitious  task  ably  exe- 
cuted. Besides  the  law  of  city  planing  and  zoning  the 
author  exhibits  the  fundamental  objects  and  principles 
of  each  and  reviews  the  history  of  both.  He  alsci  pre- 
sents many  valuable  data  on  municipal  taxation  and 
finance,  useful  to  the  engineer  and  the  lawyer,  as  well 
as  to  students  of  municipal  government. 


The  first  edition  of  Mr.  Lewis'  admirable  book  was 
favorably  reviewed  in  these  columns  Sept.  21.  1916, 
p.  5.52.  The  aim  and  spirit  of  the  book  is  well  indicated 
by  its  dedication,  which  reads:  "To  the  Municipal 
Engineers  of  the  United  States,  the  First  Men  on  the 
Ground  in  City  Planning  as  in  City  Building,  in  the 
Hope  That  It  May  Help  Them  To  Realize  Their  Respon- 
sibilities and  Opportunities  in  Determining  the  Manner 
In  Which  Our  Cities  Develop." 

Apparently  there  are  few  changes  in  the  text  of  the 
present  edition  until  p.  282  is  reached.  At  that  point 
and  later  in  the  same  chapter  a  little  new  matter  on 
Zoning  is  added,  chiefly  on  the  New  York  City  Zoning 
Regulations  of  1916.  The  other  material  addition  to 
the  body  of  the  book  is  the  chapter,  The  Environs  of 
the  City,  where  a  few  pages  on  the  Russell  Sage  Founda- 


If  both  these  books  were  on  the  shelves  and  fre- 
quently in  the  hands  of  every  municipal  engineer  it 
would  be  greatly  to  the  advantage  oi  the  cities  they 
serve;  for  at  last  we  have  reached  the  city  planning  era 
and  it  behooves  every  municipal  engineer  to  act 
accordingly. 


A  "Filtration"  Primer 

FILTRATION:  An  Elementary  Treatise  on  Industrial  Methods 
and  Equipment  for  the  Filtration  of  Liquids  and  C-^ses  for 
Those  Concerned  with  Water  .Supply.  Ventilation,  and  Public- 
Health  :  Chemist.-;:.  Mechanical  Engineers  and  Others.  London 
and  New  York:  Sir  Isaac  Pitman  &  Sons,  Ltd.  Cloth;  4  x  6  in. ; 
pp.   102  ;    illustrated.      2Js.      85c. 

Within  the  limited  space  available  in  the  "Technical 
Primers"  series  of  which  this  booklet  is  one,  the  author 
has  given  a  good  general  idea  of  the  chief  methods 
employed  in  British  industrial  arts  for  the  removal  of 
foreign  matters  from  liquids  and  gases — chiefly  water, 
oil  and  air.  Potable  water  is  given  some  space,  but  the 
author  frankly  states  that  his  own  experience  has  been 
in  the  industrial  field.  "Filtration"  is  used  broadly  to 
cover  sedimentation,  chemical  precipitation,  coagulation, 
ptrainin,g,  centrifuging,  vacuum  and  plate  filter  pressing, 
and  water  filtration  of  both  the  slow  and  mechanical 
types.  The  treatment  is  chiefly  descriptive.  Mechanical 
filtration  is  given  more  space  and  favor  than  slow  sand 
filtration,  but  the  treatment  does  not  reflect  the  state 
of  the  art  of  either  type,  at  least  not  in  America.  This 
is  particularly  true  of  what  the  author  says  regarding 
the  American  type  of  mechanical  filter,  which  harks  back 
to  the  circular  tank  design  of  two  decades  or  more  ago 
and  ignores  the  rectangular  concrete  tanks  in  multiple 
with  combined  capacities  running  to  100  to  200  m.g.d 
or  more  at  a  single  installation. 


New  Publications  of  the  U.  S.  C.  &  G.  S. 

The  following  pamphlets  have  recently  been  published 
by  the  United  Stales  Coast  and  Geodetic  Survey  and  may 
be  obtained  from  the  Superintendent  of  Documents, 
Wa.shington,  D.  C,  for  the  prices  given  in  parenthesis 
after  each  title: 

study  of  thp  Time  Errorn  In  Prerlne  Loneltuilo  DetormlnBllon* 
by  the  V.  S.  roam  and  Oeodetlr  Survey.     (Re) 

An  InvcRlleHlfnn  of  the  latitude  of  fkliih.  Cnllf .  nnd  Un 
Motion   nf   (hn    roll-.       (l.-ir.) 

Pre<l.«e   L.v.-llnit  In  Texa.".      <ir.c.) 

rr<.  l-<-   Ti  •..<!».    nri.iii.     Wi        I..   V, I, .1.11:..   Til.  ,    (in.-,) 

i-i    --•■■■  ■         r   ■-  -  ■   •■  n-     1 
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Whipple's  Vital  Statistics  Revised 

VITAL  STATISTICS:  An  Introduction  to  the  Sciences  of  Demo- 
giapliy — By  George  Chandler  Whipple,  Professor  of  Sanitary 
Engineering  in  Harvard  University,  Member  Public  Health 
Council,  Massachusetts  State  Department  of  Healtli,  Second 
Edition.     Flexible:  5x7  in.;  pp.  579;  89  line  cuts.     $4  net. 

In  this  edition  of  Professor  Whipple's  valuable  work, 
population  tables  have  been  revised  to  include  the  1920 
census  figures  and  some  tables  have  been  added.  There  is 
also  a  new  chapter  on  estimating  future  population 
which  makes  use  of  semi-log  paper  and  includes  diagrams 
of  population  growth  in  various  parts  of  the  country. 
In  addition,  the  international  classification  of  causes  of 
death  has  been  revised  in  accordance  with  the  changes 
made  at  Paris  in  1920.  Since  the  first  edition  appeared 
in  1919  (s.ee  Engineering  Neivs-Record,  June  19,  1919, 
p.  1216)  the  book  has  been  translated  into  Japanese. 
Translations  into  Italian  and  Spanish  are  being  made. 
Assistance  in  revision  is  credited  to  Dana  E.  Kepner, 
assistant  in  sanitary  engineering.  Harvard  University. 


Material  Handling  and  Storage 

Reviewed  by  Harold  T.  Moore 

Industrial  Engineer,  Day  &  Zimmerman,  Inc..  Philadelphia,  Pa. 

THE  MECHANICAL  HANDLING  AND  STORING  OF  MATE- 
RIAL— By  George  Frederick  Zimmer.  A.M.  Inst.  C.E.  New 
York :  D.  Van  Nostrand  Co.  Edinburgh :  The  Darien  Press. 
Cloth :  8  X  11  in. ;  pp.  804  ;  half  tones  and  line  cuts.     $15  net. 

The  present  edition  of  this  comprehensive  woi-k  aims 
primarily  to  bring  to  date  a  presentation  of  British 
methods  and  equipment  for  the  handling  and  storage 
of  materials  but  includes  American  practice  where  it  is 
either  on  a  larger  scale  or  otherwise  distinct  from  Euro- 
pean methods.  Mr.  Zimmer,  who  has  had  wide  experi- 
ence with  material  handling  problems  and  who  far  many 
years  has  been  accumulating  data  on  handling  and  stor- 
age equipment,  is   eminently  qualified   in  this   subject. 

In  the  foreword  by  John  Purser  Griffith,  past  presi- 
dent of  the  Institute  of  Civil  Engineers,  special  refer- 
ence is  made  to  the  substitution  in  the  last  two  editions 
of  the  term  "labor  aiding"  and  "time  saving"  appliances 
in  preference  to  the  more  familiar  expression  "labor 
saving"  appliances.  The  attitude  of  the  English  work- 
ing classes  against  the  introduction  of  improved  ma- 
chinery is  deplored  by  Mr.  Zimmer  as  being  a  handicap 
to  commercial  and  technical  progress. 

Under  Continuous  Handling  of  Material,  the  follow- 
ing subiects  ai'e  discussed  and  illustrated  in  consider- 
able detail :  Bucket  elevators  for  materials  in  bulk, 
tray  and  finger  elevators  for  large  objects,  conveyors 
of  such  well  known  types  as  screw,  push-plate  or 
scraper,  belt,  slat,  pan,  apron,  pickling,  reciprocating, 
gravity  bucket,  etc.  A  discussion  of  power  consump- 
tion, speed  and  wear  is  included,  with  chapters  devoted 
to  the  handling  of  hot  coke  in  gas  works,  coal  face, 
special  purpose  and  gravity  conveyors,  casting  machines, 
and  automatic  feeding  devices.  Pneumatic  and  hy- 
draulic handling  systems  are  described,  together  with  the 
mechanical  ejection  of  ashes  from  steamers.  Under  In- 
termittent Handling  of  Material,  the  sub-divisions  include 
endless  rope  and  chain  haulages,  aerial  rope-  and  cable- 
ways,  coaling  vessels  at  sea,  monorails  and  telphers, 
blast  furnace  skips,  ore-handling  plants,  and  coke  hand- 
ling devices.  The  chapters  assigned  to  "unloading  and 
loading  appliances"  describe  self-dumping  buckets, 
grabs,  lifting  magnets,  the  Hulett  unloader,  traveling. 
Cantilever  and  monorail  cranes,  dock-leg  and  floating 
elevators.  Portable  conveyors,  bucket  elevators,  and 
stacking  machines  are  also  described. 


The  transportation  section  takes  up  self-emptying 
railroad  cars,  automatic  railways,  car  dumper.s,  and 
mine  tipples.  The  coaling  of  ships  is  explained  and 
illustrated  by  floating  elevators,  belt  conveyor  feeders 
in  conjunction  with  traveling  delivery  towers,  portable 
dock-legs,  skiphoi-sts,  etc.  Locomotive  coaling  station.s, 
coal,  coke  and  ash  handling  installations  for  boiler 
plants  and  gas-works,  as  well  as  coal  and  ore  .storage 
and  recovery  systems  and  the  warehousing  of  grain,  are 
fully  covered.  A  number  of  automatic  weighing  devices 
for  continuous  or  intermittent  u-se  are  discussed.  A 
useful  table  of  weights  of  various  materials  gives  pounds 
per  cubic  foot,  cubic  foot  per  ton  and  pounds  per  bushel. 

The  oook  contains  a  classified  trade  directory  of  Bri- 
tish manufacturers  of  handling  and  storing  equipment. 
It  also  includes  historical  references  to  ancient  methods 
of  handling  by  manual  labor  as  well  as  evolutionary 
steps  leading  up  to  modern  methods  and  machinery. 
The  work  is  more  descriptive  than  statistical,  covering 
numerous  varieties  of  installations  with  a  large  number 
of  excellent  illustrations.  The  author  aims  to  present 
what  has  been  accomplished  and  is  in  practical  use  and 
while  his  commendable  book  includes  numerous  mechani- 
cal details,  it  only  partially  covers  the  economics  of 
handling  or  the  comparative  advantages  of  different 
types  of  equipment. 

Summarizing,  the  work  is  a  voluminous  but  worthy 
general  treatment  of  its  subject  presented  in  an  intei'- 
esting  but  somewhat  diffuse  style,  and  discusses  types  of 
equipment  rather  than  general  principles.  It  contains 
much  information  of  use  to  the  designer  and  plant  oper- 
ator but  as  it  deals  mostly  with  British  and  European 
practice  it  is  of  more  value  to  the  English  than  the 
American  engineer. 


Height  Zoning  Facts  and  Opinions 

STUDIES  ON  BUILDING  HEIGHT  LIMITATIONS  IN  LARGE 
CITIES,  With  Special  Reference  to  Conditions  in  Chicago: 
Proceedings  o{  an  Investigation  of  Building  Height  Limitations 
Conducted  Under  tlie  Auspices  of  the  Zoning  Committee  of  the 
Cliicago  Real  Estate  Board — Compiled  by  Charles  M.  Nichols. 
Chicago:  Real  Estate  Board.  Cloth;  6  x  9  in. ;  pp.  299;  fold- 
ing map  in  colors  and  a  few  diagrams  and  half  tones.  $2.6n 
postpaid. 

Valuable  data  and  a  large  body  of  opinion  on  height 
zoning  are  included  in  this  volume.  Naturally,  most  of 
the  contents  relate  to  Chicago.  A  considerable  amount 
of  space  is  occupied  by  a  series  of  talks  and  answers  to 
queries  by  Edward  M.  Bassett,  New  York  e.xpert  on  the 
legal  aspects  of  zoning.  Dr.  W.  A.  Evans,  formerly 
health  commissioner  of  Chicago,  and  Charles  B.  Ball, 
engineer-sanitary  inspector  of  the  Chicago  Health  De-' 
partment,  contributed  talks  on  the  relation  of  building 
heights  to  health.  A  number  of  prominent  Chicago 
realtors  participated  in  the  conferences  reported.  A 
notable  outcome  of  the  investigation  was  a  committee 
report,  approved  by  the  Chicago  Real  Estate  Board, 
recommending  a  lower-scale  of  heights  for  Chicago 
buildings  than  had  been  proposed  by  the  Chicago  Zoning 
Committee.  The  value  of  the  report  would  have  been 
increased  by  a  judicious  summary  of  its  contents. 


A  Wood-Preservers  Journal 

The  American  Wood  Preservers  Association,  Otis 
Building,  Chicago,  has  issued  the  first  number  of  its 
new  official  periodical,  the  "Wood  Preserving  News." 
It  is  a  24-page  pamphlet,  with  numerous  items  of  news 
and  various  -short  articles.  Some  of  the  contents  of 
this  number  are  quoted  from  Engineering  Neivs-Record. 
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Airplane  Photographic  Mapping 

THE  FACE  OF  THE  EARTH  AS  SEEN  FROM  THE  AIR:  A 
Study  in  the  Application  of  Airplane  Photography  to  Geography 
— By  Willis  T.  Lee.  U.  S.  Geological  Survey.  Xew  York :  Amer- 
ican Geographical  Society.  Cloth:  7  x  10  in.;  pp.  110;  82  illus- 
trations, mostly  half-tones,  including  folding  plates.     $4. 

Use  of  airplane  in  mapping  for  militaiy  purposes  is, 
of  course,  well  e?tablished.  As  an  adjunct  of  the  engi- 
neer its  position  is  becoming  recognized.  Yet  the  general 
knowledge  of  airplane  photography's  application  to 
engineering  is  perhaps  understood  only  in  its  broadest 
principles.  It  is  a  new  art  with  little  bibliography. 
For  that  reason  "The  Face  of  the  Earth  as  Seen  From 
the  Air"  is  timely.  The  utilfty  of  air  photography  not 
only  in  reconnaissance  work,  but  as  a  check  against 
precise  plane  and  topographic  surveying  is  easily  under- 
standable from  this  volume.  The  book  compares  maps 
made  on  the  ground  with  the  same  territory  mapped 
from  the  air,  making  intelligible  to  even  the  casual 
reader  what  an  aid  to  the  surveyor  and  engineer  the 
airplane  is.  Material  from  which  the  book  was  com- 
piled represents  the  work  of  both  the  U.  S.  Army  and 
U.  S.  Nav>'  Air  Services.  The  reliability  of  these 
agencies  gives  to  a  volume  on  a  new  subject  an  authen- 
ticity that  recommends  it  to  any  and  all  engineers  who 
are  interested  in  the  airplane  as  an  aid  to  their  work. 


Publications  Received 


New  Books  and  Revised  Editions 

ACCOUXTIXG  AND  COST  KEEPING  OF  DEPARTMENT  OF 
ENGINEERING  AND  CONSTRUCTION:  Technical  Reports, 
Part  IX.  Miami  Conservancy  District,  Dayton,  Ohio— By  F.  L. 
Cavis.  Chief  Accovmtant.  Paper;  6x9  In.:  pp.  112:  map  and 
31  accounting  forms.     "5c.  net. 

^tailed  description  of  the  well-conceived  accounting  system 
tued  on  one  of  the  most  important  engineering  construction  jobs 
Of  the  last  decade.  A  short  appendix  discusses  Cost-Plus  Vari- 
able-Fee Contracts  and  reprints  some  paragraphs  from  one  such 
*  contract  on  the  Miami  District  work. 

AMERICAN  RAILWAY  BRIDGE  AND  BUILDING  ASSOCIA- 
TION :  Proceedings.  1922.  Chicago ;  cloth,  6x9  in. ;  pp.  278 ; 
Illustrated.     $1. 

The  principal  papers  Include  the  reconstruction  of  the  Ohio 
River  bridge  of  the  Cincinnati  Southern  Ry.  at  Cincinnati ;  fram- 
ing bridge  timbers  before  treatment ;  labor  saving  devices  ;  paint- 
ing structural  steel :  building  Inspection :  driving  and  handling 
wood  and  concrete  piles ;  sewers  and  drains ;  wood,  steel  and  con- 
crete tanlcs. 

AMERICAN  SOCIETY  FOR  TESTING  MATERIALS:  INDEX 
TO  PROCEEDINGS,  VOLUMES  XIII  TO  XX  (1913-1920). 
Address  the  Society  (as  above)  at  1315  Spruce  St.,  Philadel- 
phia. Pa.  Cnoth  :  6x9  in. ;  pp.  189.  $2.50  in  cloth ;  $3.50  in  half 
leather. 

BUSINESS  LAW  TOURNAL:  Vol.  I,  No.  1.  New  York:  The  Busl- 
nea.o  I^w  lournal  I'o..  71  Murray  St.  Paper;  6x9  in.;  pp.  84. 
75c.  a  copy  ;  $8  a  j  ear. 

CONCRETE  CONSTRUCTION  FOR  ARCHITECTS:  A  Concise 
Treatlne  on  the  Dt«lgn  of  Reinforced  Concrete  Slabs.  Beams. 
Girders.  Columns  and  Footings,  and  a  Description  of  the  Actu.Tl 
Design  of  a  Concrete  nulldlnp  Involving  the  Use  of  Flat  Slab 
Construction — By  DeWItt  C.  Pond,  Author  of  "Engineering  for 
Architects."  New  York  :  Charles  Scrlbner's  Sons.  Cloth  ;  6x9 
in. ;  pp.  203  ;  89  line  cuts.     $4. 

COUNTY  AND  TOWNSHIP  00\'T:RNirENT  IN  THE  UNITED 
STATE.«— By  Kirk  H.  Porter.  Ph.D  Assistant  Professor  of 
Political  Science.  State  University  of  Ohio.  New  York :  The 
Macmlllan  Co.     Cloth;  6x8  in.;  pp.  361.     $2.25. 

CREATIVE  SELLING:  Making  and  Keeping  Customers — By 
Charles  Henrv  .Mackintosh.  N<-w  Vork  and  Ix)ndon  :  D.  Apple- 
ton  II  Co.     Cloth;  5x8  In.;  pp.  183.     $1.30 

DIE  METHODE  DER  FESTPUNKTE  zur  Berechnung  der  sta- 
tlsch  unfe.itlumt'n  Konxlruktlon  mit  zairelchen.  Belsplelen  aus 
<ler  F'raxl."  Insebondere  ausgcfUhrten  Elsenbetontragwerken — 
Von  Hr  Ing.  Ernst  Sut-r.  Iterlln :  Julius  Springer.  Paper; 
7x10  in.;  pp.   734;  591  line  cuts. 

XPERIMENTS  ON  I-OSS  OF  HEAD  In  Valvos  and  Pipes  of 
'  in<--Half  to  Twelve  Inches  Diameter — By  Charles  Ives  Corp. 
Professor  of  Hydraulic  and  Sanitary  Engineering.  Assisted  by 
Roland  O.  Ruble,  Instructor  In  Hydraulic  Engineering.  Madi- 
son fnlverslty  of  Wisconsin  Experiment  Station.  Paper:  6x9 
in.,  pp.  143;  line  cuts.     75c. 

HANPT^OOK  OF  STEF.L  ERECTION— Bv  M  C  Plnnd,  M.  Am. 
.<'■'  '■  E  M  Am  .'^fH  .M.  E.,  Bridge  and  Slructuial  Engineer, 
IluTlaburg.  Pa.  New  Tork  and  London:  McGraw-Hill  Book 
<:<j  Flexible .  4x7  In. ;  pp.  241  ;  89  Una  cuu  and  half  tones. 
12.50. 


OPTICAL  METHODS  IN  CONTROL  AND  RESEARCH  LABO- 
RATORIES— By  J.  N.  Goldsmith.  S.  Judd  Lewis.  F.  Twyman. 
Vol.  1  :  Spectrum  .\nalysis.  Absorption  Spectra.  Refractometrv. 
Polarimetry.  Second  Edition,  Enlarged.  London :  Adam  Hll- 
ger,  Ltd.     Limp  Cloth  ;  6x10  in. ;  pp.  05  ;  illustrated.     Is.  8d. 

PLANE  T.\BLE  MANUAL— By  D.  B.  Wainwright.  Hvdrographlc 
and  Geodetic  Engineer.  Washington,  D.  C. ;  U.  S.  Coast  & 
Geodetic  Survey.  Paper ;  5x8  in.  ;  pp.  97 ;  48  illustrations, 
mostly  line  cuts.  Free  on  application  to  the  Survey  ;  25c.  from 
Superintendent  of  Documents. 

A  revised  edition  of  the  Coast  Survey's  manual  of  Instructions 
for  making  topographical  surveys  with  the  plane  table.  Also  con- 
tains interesting  historical  notes  and  illustrations. 

POLITICS:  An  Original  Investigation  Into  The  Essential  Ele- 
ments and  Inherent  Defects  Common  to  All  Present  Forms  Of 
Government  Together  With  a  Proposal  For  a  Political  Svstem 
Which  Will  Automatically  Produce  the  Best  Government  Pos- 
sible in  Any  Given  Community — By  Frank  Exline.  New  York : 
E.  P.  Dutton  &  Co.     Cloth  ;  tixS  in. ;  pp.  226.     ii. 

PRACTICAL  FACTORY  ADMINISTRATION— By  Matthew  Po- 
rosky.  Chairman  Factory  JIanagement  Committee,  and  Mem- 
ber Executive  Committee,  the  Holtzer-Cabot  Electric  Company  ; 
Instructor  in  Factory  Administration,  Northeastern  University. 
School  of  Commerce  and  Finance.  New  York  and  London :  Mc- 
Graw-Hill Book  Co.  Cloth ;  6x8  in. ;  pp.  244 :  51  line  cuts. 
$2.50. 

Designed  for  executives,  salesmen,  foremen,  cost  accountants 
and  students  of  factory  and  business  administration.  The  "prin- 
ciples, practices  and  forms  outlined  are  presented  from  tlie  view- 
point of  the  average  rather  than  the  large  establishment."  Among 
other  tilings  takes  up  buildings,  handling  materials  and  cost  sys- 
tems. 

PUBLIC  FINANCE — By  M.  E.  Robinson,  Fellow  and  Lecturer  of 
Newnham  College,  Cambridge.  With  an  Introduction  by  J.  M. 
Keynes.  [Cambridge  Economic  Handbooks.]  New  Yorli:  Har- 
court.  Brace  &  Co.     Cloth;  3x8  in.  ;  pp.  172.     $1.25. 

ROBERT  FULTON  .\ND  THE  SUBMARINE — By  Wm.  Barcley 
Parsons.  New  Yoi-k  :  Columbia  University  Press.  Cloth  ;  7x10 
in.  :  pp.  154  ;  self-portrait  frontispiece  and  other  plates,  mostly 
reproductions   of   Fulton's  drawings.      $4. 

THE  ENGINEERING  OF  EXCAVATION— By  George  B.  Massey, 
M.  Am.  Soc.  C.E.,  Western  Soc.  Engrs.,  A.  A.  E.,  Consulting 
Engineer.  Vice  President,  Randolph-Perkins  Co.  New  York : 
John  Wiley  &  Sons,  Inc.  Cloth  ;  6x9  in. :  pp.  376;  196  half  tones 
and  line  cuts,  some  of  the  latter  on  folding  plates.  $6.  30s. 
net. 

VORLESUNGEN  UBER  EISENBETON— Von  Dr.-Ing.  E.  Probst, 
ord.  Professor  an  der  technischen  Hochschule  in  Karlsruhe. 
Zweiier  Band.  Anwendung  der  Theorie  auf  Beispiele  im  Hoch- 
bau.  Bruckenbau  und  Wasserbau — Grundlagen  fUr  die  Berech- 
nung und  das  Entwerfen  von  Eisenbctonbauten — AUgemeines 
Uber  Vorbereitung  und  Verarbeitung  von  Eisenbeton — Richl- 
linien  fUr  Kostenermittlungen — .\rchitektur  im  Eisenbeton — 
Amtllche  Vorschriften.  Berlin:  .lulius  Springer.  Cloth;  7  x  10 
in.;  pp.  640;    71   line  cuts  and   half  tones. 

WATERWORKS  FOR  URBAN  AND  RURAL  DISTRICTS :  With 
Notes  on  the  Supply  for  Mansions  and  Isolated  Buildings — By 
Henry  C.  Adams,  JI.  Inst.  C.  E..  etc..  Consulting  Engineer.  Lon- 
don and  New  York ;  Isaac  Pitman  &  Sons :  Cloth  ;  6x8  in. ;  pp. 
230 ;  116  illustrations,  including  three  folding  plates.  15s. 
$4.60. 


Reports  and  Pamphlets  in  Various  Fields 

CARNEGIE  FOUNDATION  FOR  THE  ADVANCEMENT  OF 
TEACHING:  Annual  Report  of  the  President  (H.  S.  Pritchett) 
and    Treasurer.    1922 — New    York   City.      Paper ;    8x10    in. ;    pp. 

President  Prltchett's  report  contains  3  pp.  on  "The  Extraordl- 
nar>-  Rise  of  College  Salaries"  and  24  pp.  on  "The  Rising  Cost  of 
Education."  The  latter  deals  chiefly  with  public  schools  rather 
than  colleges.  Tlie  ground  is  taken  that  the  increasing  burden  of 
school  taxes  Is  a  men.Tcc  to  free  education  because  It  may  result 
in  a  curtailment  of  school  funds.  The  burden  is  attributed  largely 
to  the  teaching  of  unessential  suhjec  ts  and  to  nn  unwise  expan- 
sion of  trade  and  professional  coiir.ies  in  the  public  schools. 

CONNECTICUT  PUBLIC  UTILITIES  COMMISSION— Report  for 
1921.     Hartford,  Conn.     Cloth;   6x9   In.;  pp.  765. 

DIVISION  OF  ENGINEERING  AND  IRRIO.VTION;  California 
Department  of  Public  Work.« :  Report  for  1921-22 — W.  F. 
.McClm-e,  Chief  of  Division,  Sacramento.  Paper ;  6x9  in.  ;  pp. 
58  ;  half  tones. 

EDUCATION  FOR  HIGHWAY  ENGINEERING  AND  TRANS- 
PORT;  Proceedings  of  Conference  at  Washington,  D.  C.  Oct. 
26-28.  1922,  Under  the  Direction  of  the  Highway  Education 
Board — Edited  by  Wnlton  C.  .lohn.  Executive  Secretary,  Wlllard 
Building.  Washington.  D.  C.     Paper ;  6x9  In. ;  pp.  246. 

HIGHWAY  RESEARCH  PRO.IECTS  IN  THE  UNITED  STATES: 
Results  of  a  Census  by  Advisory  Hoard  on  Highway  Research 
Division  of  Engineering.  National  Research  Council.  In  Co- 
operation with  the  Bureau  of  Public  Ronds.  U.  S.  Department  of 
Agriculture,  by  William  Ken. hick  Hntt.  Director,  Advisory 
Board.  October  Biill'tin  of  the  National  Research  Council  of  the 
National  Academy  of  Sciences.  Washington,  D.  C.  Paper  :  7x10 
In. ;  pp.  103. 

Classified  list  of  research  work,  hy  states,  with  other  Infor- 
mation. 

INDIANA  STATE  BOARD  OF  REGISTRATION  FOR  PROFES- 
SIONAL BNGINRKR8  AND  LAND  SURVEYORS:    Report  and 
Roster.    1921-22.    Indianapolis.      Paper ;    6x9    In. :   pp.    47 ;    Illus- 
trated 
The  Brst  printed  report  of  nuch  a  board  that  has  come  to  our 

•ttsntloo.  Reviews  work  of  board  tnd  fives  list  of  registered  engl- 
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neeis,  with  business  and  residence  addresses,  branch  of  engineei- 
ing  and  section  of  Act  governing  registration.  Contains  map  of 
United  States  showing  registration  boards,  with  kinds  of  regis- 
tration, revised  in  November,  1922. 

INTERNATIONAL,  ASSOCIATION  OP  STREET  SANITATION 
OFFICI.^LS :  Proceedings,  1922 — ^Secretary,  A.  M.  Anderson, 
10  South  La  Salle  St..  Chicago,  III.     Paper ;  S.xll  in. 

JIAINE  HIGHWAY  COMMISSION:  Report  from  Jan.  1,  1921,  to 
June  30,  1922 — Augusta.    Paper ;  6x9  in. ;  pp.  67  ;  folding  map. 

.MISSOURI  HIGHWAY  CC.dMISSION :  Report  for  1922 — Jeffer- 
son City.     Cloth;  6x9  in.;  pp.  237;  maps  and  half  tones. 

MODULING  OP  IRRIG.\TION  CHANNELS— By  B.  S.  Crump, 
Executive  Engineer,  Public  Works  Department,  Punjab  Irri- 
gation Branch,  Lahore,  India.  Public  Document.  Paper ;  9  x 
13  in.;  pp.  9;  folding  plates. 

A  module  is  here  defined  as  "a  device  arranged  to  pass  a  sup- 
ply of  water  independent  of  water-surface  level  in  jhannel  into 
which  the  supply  is  delivered."  Two  classes  of  modules  are  re- 
viewed: (1)  rigid,  or  those  passing  a  fixed  supply;  (2)  flexible, 
those  "passing  a  supply  which  varies,  in  some  characteristic 
manner,  with  surface  level  in  tlie  supply  channel,  divided  into 
(a)  orifice,  (b)  weir  or  flume,  and  (e)  combination  of  (a)  and  (b>." 

NEW  HAMPSHIRE  HIGHWAY  DEPARTJIENT :  Report  for 
1920-22 — Concord.     Cloth ;  6x9  in. ;  pp.  143  ;  half  tone:;. 

PLAN  OP  NEW  YORK  AND  ITS  ENVIRONS:  Report  of  Prog- 
ress, May,  1922 — February,  1923.  Address  Plan  of  New  York 
and  Environs.  130  East  22nd  St,  New  York  City.  Paper ;  6x9 
in. ;   pp.  67. 

Gives  personnel  of  committee  and  staff.  Reviews  work  under 
the  four  heads,  physical,  economic,  social  nad  legal,  the  physical 
section  being  by  Nelson  P.  Lewis,  consulting  engineer.  Contains 
a  preliminary  report  by  the  noted  British  town  planner,  Raymond 
Unwin,  on  New  York  and  Environs  as  a  Regional  Planning  Prob- 
lem from  the  European  Point  of  View,  wTitten  after  a  visit  to 
New  Yti-k  for  conference  purposes.  Announces  an  expected  re- 
port from  Jacques  Lambert  of  Paris. 

REPRINT  OF  FIVE  ARTICLES  RELATING  TO  BALTIMORE'S 
SEWAGE  SYSTEM — Baltimore,  Md. :  Sewer  Division.  City  Hall. 
Paper;   6x9  in.;  pp.   37;   line  cuts. 

Three  articles  by  M.  J.  Ruark,  division  engineer  of  sewers,  and 
two  by  C.  E.  Keefer.  assistant  designing  engineer  on  sewer  design 
and  maintenance,  enlargement  of  sewer -works  and  sludge  treat- 
ment, from  Proceedings  Am.  Soc.  M.I.,  Engineering  News-Record 
and  Public  Works,  originally  printed  in  1921-22. 

SASKATCHEWAN  DEPARTMENT  OP  HIGHVi'^AYS :  Report  for 
1921-22 — Regina.  Paper  7x10  in.;  pp.  99;  half  tones. 

SPECIAL  TAXATION  FOR  MOTOR  VEHICLES:   (1)   Sound  and 

Equitable  Principles  for  Motor  Vehicle  Taxation.  (2)  State 
Taxes  in  Force  Jan.  1,  1923.  (3)  Total  Amount  of  Taxes  Paid 
in  1921.  New  York:  Motor  Vehicle  Conference  Committee,  366 
.Madison  Ave.     Paper  ;  6x9  in. ;  pp.  24. 

SPECIFICATIONS  FOR  PETROLEUM  PRODUCTS  AND  METH- 
ODS OF  TESTING — Federal  Specifications  Board,  Revised  Oct. 
31,  1922.  Washington,  D.  C. :  Bureau  of  Mines.  Paper;  6x9 
in. ;  pp.  88  ;  line  cuts. 

STANDARDIZING  SALjVRIES— Prepared  by  J.  B.  Piobst.  Chief 
Examiner,  Civil  Service  Bureau,  St.  Paul,  Minn.  Paper ;  6x9 
in. ;  pp.  8. 

States  principles  and  gives  basic  salary  rates  for  eight  grades 
of  service  with  1916  as  100.  together  with  1921  percentages,  in- 
creases for  the  annual  adjustment  to  accord  with  living    costs. 

SURFACE  WATER  SUPPLY  OF  C.\NADA :  British  Columbia 
and  Yukon  Territory.  Climatic  Year,  1920-21 — Ottawa:  Domin- 
ion Water  Power  Branch.  Paper  ;  7x10  in. ;  pp.  197  ;  folding 
map. 

SURVEY  OF  CITY  AND  REGIONAL  PL,A.NNING  IN  THE 
UNITED  STATES,  1922:  With  a  List  of  Plan  Reports,  1921-22 
— By  Theodora  Kimball.  Librarian,  School  of  Landscape  Archi- 
tecture. Hai'vard  University.  Reprinted  from  Landscape  Archi- 
tecture, January,  1923.  Paper ;  6x9  in. :  pp.  20. 
Twenty-seven  cities  are  listed  as  being  the  subject  of  city  plan 

reports  in  1921-22  ;  some  have  from  two  to  five  entries. 

THE  SWEDISH  YE.\R  BOOK,  1922 — Edited  and  Published  with 
the  Assistance  of  Public  Authorities — Stockholm :  Roval  ForeigTi 
Oflice.  New  York  City  :  Royal  Consulate  General  of  Sweden,  70 
East  45th  St.  Flexible  Cloth ;  5x8  in. ;  pp.  253 ;  illustrated. 
Covers  succinctly  and  interestingly  the  arts,  industries,  com- 
merce, government,  etc.,  of  Sweden. 

TRAFFORD  P.\RK :    Britain's  Workshop   and   Storehouse — Man- 
chester, England  :  Trafford  Park  Estates,  Ltd.     Stiff  paper  ;  8x11 
in, ;  illustruted  -with  folding  colored  map,  half  tones,  etc. 
Describes  storehoii-ses.  industrial  sites,  existing  industries,  docks, 
railway   facilities,    etc..   on   a   thousand-acre    tract   between   Man- 
chester Ship  Canal  and  Cumberland  Canal. 

TYPICAL  ABUSES  IN  H.^NDLING  MU^HCIPAL  BONDS: 
Proposing  a  Bond  Service  for  Bond  Buyers.  Bond  Bankers  and 
Bond  Issuers.  New  York :  Committee  on  Non-Partisan  Facts 
of  the  Institute  for  Public  Seii'lce,  1125\Anisterdam  Ave.  Paper  ; 
5x7  in.  :  ijp.  3  2, 

VENEZUELA  MEMORIA  OBRAS  PUBLICAS— Annual  Report— 
,    Caracas.     Two  volumes ;  paper ;  9x12  In. ;  pp.  559  and  740 ;  line 

cuts  and  half  tones. 

VERMONT  SOCIETY  OP  ENGINEERS;  Pi-oceeding,  1922— 
Paper;  6x9   in.;  pp.   24. 


Lettei's  to  the  Editoi^ 

This  department  aims  to  be  a  forum  for  the 
discussion  of  ths  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  ar<e, 
therefore,  asked  to  make  their  letters  short. 
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Mr.  Hoover's  Remarks  and  Society  Co-operation 

Sir — ^In  Engineering  Neivs-Recm-d,  Feb.  1,  1923,  p.  227, 
and  in  Bulletin  No.  2  of  the  Federated  American  Engineer- 
ing Societies,  an  account  is  given  of  some  remarks  made 
by  Mr.  Hoover  at  a  luncheon  in  Washington  to  Charles 
F.  Loweth,  the  new  president  of  the  American  Society  of 
Civil  Engineers.  These  remarks  seem  to  me  to  call  for 
some  comments,  and  possibly  I  may  as  well  make  them  as 
anybody  else. 

Let  me  say  at  the  beginning  that  I  have  a  great  admira- 
tion for  Mr.  Hoover,  that  I  am  proud  and  happy  that  an 
engineer  is  a  member  of  the  President's  cabinet,  and  that 
I  am  glad  Mr.  Hoover  is  that  member.  This  does  not  mean, 
however,  that  I  necessarily  approve  of  everything  that 
Mr.  Hoover  says  or  does.  Like  all  the  rest  of  us,  he  is  not 
infallible. 

Mr.  Loweth  had  stated  at  this  luncheon,  as  reported  in 
Engineering  News-Record,  that  "if  the  American  Society 
of  Civil  Engineers  should  not  arrange  to  co-operate  through 
the  American  Engineering  Council,  the  organization  itself 
would  make  arrangements  for  close  co-operation  with  the 
government."  He  meant  by  this  that  if  the  American 
Society  of  Civil  Engineers  should  not  join  the  Federation, 
the  society  would  nevertheless  co-operate  fully  with  the 
Federation  and  with  Mr.  Hoover. 

These  remarks  of  Mr.  Loweth  led  Mr.  Hoover  "with  more 
than  his  usual  earnestness"  to  make  some  statements  which 
seem  open  to  criticism.  He  said  that  the  American  Society 
of  Civil  Engineers  "should  not  raise  secondary  questions 
when  that  course  interferes  with  engineers  as  a  whole 
doing  their  duty  to  the  country"  (Federation  Bulletin). 
He  stated  further  that  the  American  Society  of  Civil  En- 
gineers should  join  the  Federation  and  help  solve  the 
transportation  problem;  and  also  that  the  Federation  "was 
not  in  a  position  to  throw  its  total  possible  weight  of  in- 
fluence into  the  great  public  tasks  that  are  before  it  because 
of  the  failure  of  the  civil  engineers  to  co-operate." 

In  other  words,  Mr.  Hoover  suggested  that  unless  the 
American  Society  of  Civil  Engineers  should  join  the  Fed- 
eration, it  would  not  be  doing  its  duty  to  the  country,  and 
further  that  it  was  failing  to  co-operate.  I  trust  I  may 
be  pardoned  if  I  say  that  I  do  not  think  Mr.  Hoover  has 
any  right  to  say  or  to  imply  ihat  the  civil  engineers  are 
any  less  desirous  or  capable  of  doing  their  duty  to  the 
country,  or  are  not  doing  it,  because  they  do  not  wish  to 
do  it  in  his  way.  When  a  man  asks  me  to  co-operate  with 
him,  I  generally  know  what  he  means;  he  does  not  mean 
that  he  wishes  to  do  what  /  want  done,  but  that  he  wants 
me  to  help  him  to  do  what  he  wants  done.  This  seems  to 
be  Mr.  Hoover's  idea  of  co-operation.  For  Mr.  Hoover  to 
suggest  that  the  civil  engineers  do  not  do  their  duty  to 
the  country  if  they  arj  not  willing  to  subordinate  them- 
selves to  the  Federation,  to  put  themselves  in  its  power, 
and  to  let  the  Federation  speak  and  act  for  them,  perhaps 
by  opinions  or  acts  which  the  society  as  a  whole  might 
strenuously  disapprove,  does  not  conform  to  the  ideas 
which  I  had  formed  of  his  fairness. 

As  a  matter  of  fact,  many  of  the  members  of  the  Ameri- 
can Society  of  Civil  Engineers,  and  myself  among  the 
number,  have  been  doing  what  we  consider  our  duty  to 
the  country  for  many  more  years  that  Mr.  Hoover  has. 
The  writer  has  occupied  somewhat  prominent  public  posi- 
tions for  more  than  25  years;  and  he  has  many  times 
gone  to  Washington  at  his  own  expense  to  appear  before 
committees  of  Congress,  or  to  urge  matters  for  the  public 
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interest,  such  as  the  preservation  of  our  forests,  water 
power  legislation,  conservation,  and  the  passage  of  the 
Jones-Reavis  Bill  for  the  reorganization  of  the  Department 
of  the  Interior.  Many  other  engineers  have  been  doing 
public  work  of  this  kind  while  Mr.  Hoover  was  still  in 
foreign  parts;  and  I  do  not  think  we  can  be  blamed  if  we 
somewhat  resent  the  implication  that  if  we  believe  the 
American  Society  of  Civil  Engineers  should  preserve  its 
independence,  we  are  not  doing  our  share  of  public  service. 

President  Loweth  had  told  the  members  assembled  at 
his  luncheon  that  if  the  American  Society  of  Civil  Engi- 
neers should  not  join  the  Federation,  it  would  still  be 
willing  to  co-operate  with  it,  as  it  has  already  expressed 
its  willingness  to  do.  It  will  do  this,  I  am  sure,  at  any 
time  that  the  government  or  that  Mr.  Hoover  desii-es.  It 
will  appoint  a  committee  to  consider  any  public  question 
which  Mr.  Hoover,  or  any  other  member  of  the  cabinet, 
deems  of  public  importance  and  desires  to  have  it  consider. 
Thus  far,  however,  it  has  not  been  willing  to  abdicate  or 
to  allow  any  Federation  or  any  other  society  in  which  it 
has  only  a  minority  interest  to  speak  or  act  for  it. 

If  Mr.  Hoover  wants  the  co-operation  of  the  American 
Society  of  Civil  Engineers,  all  he  has  to  do  is  to  ask  for  it. 
It  will  be  given  freely  and  fully,  as  President  Loweth 
assured  him.  It  is  not  at  all  certain  that  the  American 
Society  of  Civil  Engineers  cannot  do  better  public  service 
out  of  the  Federation  than  in  it.  At  any  rate,  the  society 
must  be  allowed  to  choose,  and  it  should  not  be  subject  to 
criticism  if  it  decides  not  to  join.  Mr.  Hoover  also  assumes 
to  desigrnate  as  secondary  any  questions  or  arguments 
against  joining  the  Federation.  Should  he  not  leave  it  to 
the  society  itself  to  judge  what  questions  it  considers 
secondary?  George  F.  Swain. 

Cambridge,  Mass.,  Mar.  3,  1923. 


Experiments  with  Cast-iron  and  Steel  Pipe 

Sir — Mr.  Tracy's  letter  on  cast-iron  and  steel  pipe  at 
Ogden,  Utah,  in  your  issue  of  Jan.  25,  p.  177,  demands 
comment.  The  statement  attributed  jo  the  mayor  of 
Ogden  that  cast-iron  pipe  was  being  installed  as  an  ex- 
periment was  undoubtedly  made  in  all  sincerity  but  the 
hiatory  of  cast-iron  and  steel  pipe  in  Ogden,  Salt  Lake 
City  and  other  places  where  alkali  conditions  are  bad. 
makes  further  experiment  with  these  two  materials  unnec- 
essary. Cast-iron  pipe  laid  in  City  Creek  Canyon,  Salt 
Lake  City,  in  1875  was  dug  up  in  1919  and  relaid  in 
Sunnyside  Ave.  of  that  city.  After  its  forty-foui^  years 
of  service,  this  pipe  was  found  to  be  in  first-class  condi- 
tion. In  other  parts  of  the  system,  where  steel  pipe  was 
used,  replacements  have  been  made  because  of  the  failure 
of  the  pipe,  until  the  entire  distribution  system  of  Salt 
Lake  City  now  consists  of  cast-iron  pipe.  The  gas  company 
in  Salt  Lake  City  has  had  a  similar  experienece.  In  1909 
when  the  old  gas  plant  was  taken  over  by  the  new  com- 
pany, practically  all  of  the  steel  pipe  in  the  distribution 
system  was  replaced  with  cast-iron.  At  this  same  time, 
the  smaller  sizes  of  cast-iron  that  were  laid  in  1873  and 
1874  were  taken  up  and  relaid  in  the  city  of  Ogden,  to 
replace  steel  gas  mains  that  were  losing  40  per  cent  of 
the  gas  delivered  to  them. 

At  Green  River  and  Rawlins,  Wyo.,  cast-iron  lines  have 
been  in  service  fifty  years,  while  steel  pipe  has  been  re- 
placed at  Spring  Valley,  Laramie,  Ranche.^tcr,  and  Buffalo, 
Wyo.  In  fact  practically  every  water-works  in  Wyominur 
that  has  ever  used  anything  hut  cast-iron  pipe  has  been 
forced  to  replace  the  inferior  material. 

Mr.  Tracy  admits  that  there  are  places  where  steel 
pipe  has  been  replaced  by  the  Ogden  water  department 
but  he  says  that  there  are  some  places  where  steel  pipe 
has  given  good  servire  and  a  long  life  is  to  he  expected. 

Mr.  Tracy  further  states  that  the  difference  in  runt  of  cast- 
iron  and  steel  pipe  if  placed  at  interest  would  make  it  pos- 
'ible  to  replace  the  steel  line  at  the  end  of  twenty-three  years. 
The  replacement  of  pipe  involves  factors  other  than  the 
<ost  of  pipe  and  laying.  Tearing  up  streets;  inconvenience 
to  consumers;  loss  of  large  amounts  of  water  through 
Ipaks  previous  to  replacement;  danger  of  failure  of  mains 


during  fires;  and  hig  i  maintenance  costs  for  several  years 
previous  to  the  final  replacement.  There  is  every  reason 
to  believe  that  one  installation  of  cast-iron  pipe  will  outlast 
several  of  steel  pipe,  and  save  these  costs. 

With  such  a  great  mileage  of  cast-iron  pipe  in  the 
United  States  and  such  a  small  amount  of  steel  pipe  in 
service,  one  hears  of  more  grief  from  cast-iron  than  from 
steel  pipe.  One  of  the  larger  pipe  companies  has  carried 
on  an  investigation  of  all  of  the  breaks  that  come  to  its 
attention  and  has  found  that  in  the  great  majority  of 
cases  they  are  due  to  some  outside  influence. 

The  real  reason  for  the  use  of  steel  pipe  in  certain  parts 
of  the  West  in  the  past  has  been  high  freight  rates.  These 
have  made  the  cost  of  cast-iron  pipe  so  high  that  many 
towns  could  not  be  convinced  that  it  was  well  worth  its 
extra  cost.  The  fact  that  many  water-works  have  replaced 
their  steel  pipe  with  cast-iron  shows  that  after  having 
had  experience  with  steel  pipes  they  recognized  that  the 
difference  in  the  first  cost  is  represented  in  the  greater 
worth  of  cast-iron  pipe.  Thomas  F.  Wolfe, 

Chicago,  Feb.  7,  Secretary  The  Cast  Iron  Pipe 

1923.  Publicity  Bureau. 

Proposed  British  Molor-Car  Gasoline  Tax 

Sir — All  vehicle  taxation,  whether  horse,  mechanical  or 
gasoline,  in  Great  Britain  is  levied  and  collected  by  the 
central  government,  that  is  to  say  it  is  what  you  would 
call  a  federal  tax,  as  an  annual  tax  the  net  proceeds  from 
which  are  allocated  to  the  improvement  and  maintenance  of 
the  "main"  roads  of  the  country.  The  actual  expenditure  of 
the  money  is,  in  general,  carried  out  by  the  particular  local 
authority  responsible  for  the  roads  in  any  area.  Thus  the 
Lancashire  County  Council  is  responsible  for  the  roads  in 
that  county;  for  those  which  have  been  designated  as 
"main"  roads  a  contribution  is  received  from  the  proceeds 
of  the  vehicle  tax  and  the  remaining  expenditure  on  "main" 
roads  as  well  as  that  on  the  other  roads  in  the  county  of 
Lancashire  is  covered  from  the  Lancashire  county  taxes. 

Some  years  ago  it  was  agreed  between  the  central  govern- 
ment and  the  gasoline  veliicle  users  that  the  annual  taxatior. 
to  be  paid  by  the  latter  should  be  about  $50,000,000  to 
$55,000,000  per  annum.  The  tax  is  now  levied  on  all  motor 
cycles,  cars,  taxis  and  trucks  on  a  basis  of  horse  power 
of  the  vehicle  and  amounts  to  about  $5  per  horse  power 
per  annum. 

The  motor  manufactui'ers  and  users  associations  are  now 
pressing  for  the  abolition  of  the  horse-power  tax  and  the 
substitution  therefor  of  a  tax  of  10c.  per  gallon  on  gasoline 
with  an  additional  purely  nominal  fee  for  the  registration 
of  each  vehicle.  This  change  they  claim  will  not  reduce 
the  gross  amount  received  and  will  be  much  fairer  in  its 
incidence  than  the  present  tax. 

A  tax  of  10c.  per  gallon,  or  rather  8c.  per  American 
gallon,  probably  sounds  pretty  big  to  you — I  think  I  have 
seen  2c.  per  gallon  mentioned  in  Kiifi'inecring  Nems-Record 
as  being  the  tax  in  Connecticut — but  as  compared  with  the 
Slates  the  ownership  of  a  car  is  a  luxury  in  England. 

Common  labo  in  New  York  earns  $4  per  day  and  the 
corresponding  rate  in  >ondon  is  ten  shillings  or  $2.50 
(8  hour  day.  $1  =  4  shillings).  The  cheapest  British 
car  costs  £200  as  compared  with  a  figure  in  the  States  of 
SfiOO.  From  these  figures  it  follows  that  a  cheap  car  in 
America  represents  l-")0  days  work  vhereas  in  Engl.ind  it 
represents  400  days  work  of  the  same  class  of  labor.  It 
is  quite  wrong  in  such  a  case  to  make  the  comparison  using 
rate  of  exchange,  as  even  befoi'e  1914  the  purchasing  power 
of  $1  in  America  was  not  the  same  as  four  shillings  in 
England. 

It  is  '  y  reason  of  this  high  co.-it  of  cars  in  England  that 
motor  cycles,  with  or  without  side-cars,  are  so  numerous 
in  proportion  to  tlie  cars.  I  think  that  in  Great  Britain 
there  are  about  500.000  private  cars  and  350,000  motor 
cycles,  which  is  a  much  greater  proportion  than  is  the 
case  with  you.  A  cheap  motor  cycle  and  side-car  costs 
about  £80  ($400)    in   England. 

Ixindon,  England. 
Feb.   4,   192.3.  F.  .1.   Richmond, 

Sir  .John   .Jackson,   Ltd. 
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Low  Bidding  on  Highway  Work 

Sir — ReferrinK  to  a  letter  to  the  editor  from  Rodman 
Wiley,  Ensiineerhnj  Scws-Kccord.  Feb.  15,  1923,  p.  317. 
the  problem  of  contract.^  awarded  at  a  sum  below  cost  has 
reached  the  point  where  public  welfare  calls  for  a  solution. 
I  do  not  believe,  however,  that  the  solution  lies  in  the 
direction  pointed  out. 

If  the  low  bid  were  of  actual  benefit  to  the  public,  it 
would  not  be  a  condition  that  should  be  changed,  no  matter 
what  effect  it  has  on  the  contractor  as  an  individual  or 
on  contracting  as  a  business.  But  we  are  beginning  to 
realize  that  letting  contracts  below  cost  does  not  give  the 
public  the  best  that  can  be  had  for  the  money  expended. 

Generally  speaking,  the  bid  below  cost  is  made  by  the 
incompetent  bidder.  There  are  different  reasons  why  this 
lowest  bid  may  not  be  to  the  best  interests  of  the  public. 
For  example,  the  bidder  may  not  have  experience.  If 
one  hired  a  blacksmith  to  do  the  interior  decoration  of  a 
court  house,  the  taxpayer  would  not  get  the  worth  of  his 
money,  no  matter  how  little  it  cost,  nor  how  many  eflfkient 
inspectors  might  be  on  the  job.  The  losses  from  accidents 
and  non-completion  of  contract  for  lack  of  funds,  are  added 
directly  to  the  insurance  and  bonding  rates  to  be  paid 
eventually  by  the  taxpayer.  Loss  due  to  work  dragging, 
poor  construction  and  interference  with  other  operations, 
are  further  charges  the  public  must  make  against  the 
contractor  who  bids  too  low. 

Since  the  evil  of  contracting  below  cost  is  a  public  affair, 
it  is  the  public  through  their  agent,  the  engineer  or  the 
architect,  whose  duty  it  is  to  make  the  correction.  This 
is  not  a  problem  that  the  public  should  turn  over  to  the 
contractor  to  solve,  even  if  it  is  within  the  power  of  the 
contractor  to  solve. 

The  letting  of  construction  work  by  contract  has  prob- 
ably reached  its  highest  development  in  railroad  work. 
Can  we  not  take  a  lesson  from  the  railroad  methods,  which 
are,  in  short,  to  invite  all  contractors  who  are  appropriate 
bidders  for  the  work  under  consideration,  and  then  let 
the  contract  to  the  lowest  bidder.  The  lessons  we  must 
take  from  this  are:  First,  the  appropriate  bidders,  as  a 
class,  must  be  segregated  from  the  inappropriate  bidders; 
second,  to  save  confusion  in  the  ovmer's  organization  this 
must  be  done  before  the  bids  are  opened,  and  preferably 
before  they  are  submitted.  This  is  not  so  easily  done  in 
public  work  as  it  is  in  private  work,  but  still  it  is  not 
impossible.  The  certified  check  has,  in  the  past,  been  con- 
sidered sufficient  for  this  purpose,  but  has  proven  inade- 
quate. Some  engineers  have  required  statements  of  expe- 
rience, equipment  and  finances  to  be  submitted  with  the 
proposal.  This  has  kept  some  inappropriate  contractors 
from  bidding.  It  could  be  made  more  effective  if  a  letter 
from  the  banker  was  required  stating  how  much  money 
or  credit  the  contractor  had  for  the  work  in  question. 

To  avoid  this  difficulty  a  practical  and  effective  method 
would  be  to  require  each  prospective  bidder  to  submit,  a 
certain  number  of  days  before  the  letting,  a  statement 
of  experience;  the  amount  of  credit  obtainable;  the  amount 
of  credit  already  employed  on  other  work;  a  plan  of  opera- 
tions; the  name  and  experience  of  the  superintendent;  a 
list  of  tools  which  he  obligates  himself  to  put  on  the  work, 
and  other  data  as  the  peculiarities  of  the  work  in  question 
require.  The  ovmer  and  his  engineer  could  go  over  these 
statements  some  days  before  the  letting  and  notify  the 
prospective  bidder  whether  or  not  his  proposal  is  requested. 
This  can  be  done  without  reflecting  on  the  competency, 
as  a  contractor,  of  the  proposed  bidder.  He  may  have  his 
money,  his  superintendents,  or  his  equipment,  tied  up  on 
some  other  work,  making  him  an  inappropriate  bidder  at 
the  time,  although  competent.  By  not  making  public  the 
list  of  those  competent  to  bid,  the  owner  may  receive  all 
the  advantages  of  competition,  an(^  at  the  same  time  be 
assured  of  letting  the  contract  to  an  appropriate  bidder, 
at  such  a  price  that  the  public  may  get  the  most  for  its 
'  ;i vestment. 

Topeka,  Kan.,  Feb.  26,  1923.  Lloyd  B.  Smith, 

President,  Topeka  Bridge  &  Construction  Co. 


Highways  and  Light  Railways  in  Argentina 

Sir — The  24-in.  gage  agricultural  lines  built  by  the 
Buenos  Aires  Great  Southern  Ry.  in  the  Argentine,  as  de- 
scribed in  Engineering  News-Record  of  Feb.  15,  p.  307,  are 
interesting  examples  of  methods  of  bringing  the  produce  of 
an  agricultural  district  to  the  main  railway  lines  in  locali- 
ties where  road  building  materials  ai-e  scarce,  or  as  in  this 
case  entirely  unavailable  except  by  long  haulage.  Through- 
out much  of  the  territory  within  a  radius  of  400  or  500 
miles  from  Buenos  Aires,  and  for  much  greater  distances 
toward  the  northwest,  the  soil  is  first  cousin  to  our  western 
gumbo  and  there  is  not  a  sign  of  stone  or  gravel  anywhere. 

This  method  of  solving  the  transport  problem  by  the 
construction  of  light  railways  is  proper  for  the  railroad 
company,  whose  chief  concern  is  serving  its  public  to  the 
extent  of  facilitating  in  every  way  the  handling  of  its 
tributary  traffic.  But  it  is  not  one  which  seems  to  be  the 
most  advantageous  in  the  long  run  for  the  development  of 
the  territory  as  a  whole. 

The  ultimate  solution  of  this  problem  is  the  construction 
of  roads,  and  there  is  little  doubt  that  if  this  were  properly 
and  rationally  studied,  a  scheme  could  be  worked  out  for 
the  establishment  of  a  system  of  passable  highways,  which 
would  do  a  great  deal  to  help  the  further  intensive  de- 
velopment of  this  most  fertile  section.  It  is  true  that  road 
building  materials  are  scarce — that  is  to  say  expensive  by 
reason  of  the  long  hauls  required,  and  that  construction 
costs  are  high  owing  to  the  fact  that  the  foundations  are 
the  black  sticky  gumbo-like  soil.  Still  the  application  of  our 
present  day  knowledge  of  the  treatment  of  such  soils  would 
probably  permit  a  solution  within  the  limits  of  financial 
possibilities.  In  fact,  at  least  one  such  scheme  has  been 
partially  worked  out  and  there  is  little  doubt  that  but  for 
the  war,  substantial  progress  would  already  have  been 
made  to  develop  a  system  of  highways  in  the  Argentine. 
At  the  present  time  it  is  almost  correct  to  say  that  except  in 
a  very  few  instances  highways  usable  the  year  round  do  not 
exist  in  the  Argentine  and  motor  cars  cannot  be  used  outside 
of  a  few  of  the  larger  cities  and  towns. 

Coming  back  to  the  24-in.  gage  railways,  it  may  be  in- 
teresting to  note  that  one  of  these  little  railways  has  been 
in  existence  for  many  years,  running  easterly  from  the 
city  of  Corrientes  in  the  northwest  comer  of  the  province 
of  that  name,  to  General  Paz  and  San  Luis,  carrying  both 
passengers  and  freight.  It  is  now  also  seriously  proposed  to 
cover  the  two  provinces  of  Entre  Rios  and  Corrientes  with 
a  network  of  similar  lines.  In  these  two  provinces  between 
the  river  Parana  and  Uruguay  there  is  much  more  easily 
available  material  for  road  building  and  it  would  seem  that 
a  system  of.highways  might  serve  more  people.  The  Argen- 
tine Government  is  also  proposing  to  develop  northern 
Patagonia  (Rio  Negro  and  Chubut  by  a  system  of  24-in. 
gage  railways  several  hundred  miles  in  extent,  and  I  think 
construction  on  some  of  these  lines  has  already  been  started. 

South  America  is  rather  prone  to  try  experiments  in 
gages.  The  Argentine  has  had  5  ft.  6  in.,  4  ft.  8i  in.  and 
meter  gage  lines  for  many  years,  and  it  seems  rather  unfor- 
tunate at  this  late  date  to  start  the  development  of  a  fourth 
system,  in  spite  of  the  fact  that  much  may  be  said  in  favor 
of  the  particular  experiment  referred  to  in  your  article. 
Nothing  said  herein  is  in  any  sense  a  criticism  of  these 
feeders  built  by  the  Southern  Ry.  From  its  point  of  view 
the  experiments  seem  to  be  entirely  justified,  but  it  would 
be  regrettable  if  work  of  this  kind  should  delay  the  con- 
truction  of  the  highways  the  Argentine  so  greatly  needs, 
or  should  lead  to  doubtful  experiments  in  long-distant 
transportation  by  lines  of  this  small  gage. 

In  connection  with  the  question  of  gage,  which  is  a  matter 
in  which  I  have  been  much  interested  for  several  years,  it 
is  to  be  noted  that  in  spite  of  the  fact  that  the  two  great 
railroads  in  Peru  (which  start  from  the  coast  and  cross  the 
western  range  of  the  Andes  at  15,000  to  16,000  ft.  above  sea 
level)  are  of  standard  gage  (4  ft.  SJ  in.l,  it  is  proposed 
to  connect  them  by  a  meter-gage  line.  It  seems  to  be 
difficult  to  make  people  realize  that  a  light  railway  can  be 
built  with  a  wide  gage. 

New  York  City,  Fred  Lavis, 

Feb.  28,  1923.  Consulting  Engineer. 
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News  of  the  Week 

CURRENT    EVENTS     IN     THE    CIVIL    ENGINEERING     AND    CONTRACTING     FIELDS 


The  preliminary  permit  granted 
.  James  B.  Girand  for  his  Diamond 
Creek  project  on  the  Colorado  River 
was  entended  six  months  from  March 
19.  Mr.  Girand's  application  for  license 
is  being  held  up  pending  ratification  of 
the  Colorado  River  Compact. 

To  avoid  any  duplication  of  work,  a 

co-operative  arrangement  has  been  com- 
pleted between  the  Bureau  of  Mines 
and  the  Bureau  of  Standards  for  the 
handling  of  studies  being  made  of  cor- 
rosion. The  work  is  confined  mainly  to 
the  corrosion  problem  as  it  affects 
nietals)  and  alloys  exposed  to  mine 
waters. 


The  joint  hearing  of  the  New  York 
Port  Authority  and  the  Interstate  Com- 
merce Commission  over  the  possibility 
of  putting  into  effect  the  comprehen- 
sive plan  for  the  development  of  the 
port  has  been  postponed  from  March  15 
to  April  5.  Postponement  was  made 
necessary  through  the  illness  of  Chair- 
man Aitchison  of  Division  5  of  the  In- 
terstate Commerce  Commission. 

By  &  majority  of  1,883  votes  the 
commission  plan  of  government  was 
adopted  by  Camden,  N.  J.,  on  March  6. 
At  an  election  to  be  held  about  the 
middle  of  April  five  commissioners  will 
be  chosen  in  place  of  the  mayor  and 
28  councilmen  under  the  present  plan. 
The  change  was  favored  by  Victor  King, 
the  present  Mayor  of  Camden.  Most  of 
the  cities  of  New  Jersey  are  already 
under  the  commission  plan. 

French  reconstruction  work  in  Alsace 
and  Lorraine  to  date  includes  the  res- 
toration of  79  per  cent  of  the  acreage 
of  agricultural  land  devastated  during 
the  war  and  about  67  per  cent  of  the 
number  of  factories  destroyed.  About 
44  per  cent  of  the  number  of  houses 
damaged  or  destroyed  have  been  re- 
paired or  reconstructed  and  more  than 
1.000.000.000  francs  have  been  spent  in 
the  work  of  restoration,  savs  a  recent 
bulletm  issued  by  the  Bankers  Trust 
'       Co.  of  New  York. 

A  bill  to  abolish  the  engineers  license 
law  in  Colorado  has  been  withdrawn. 
The  Colorado  Society  of  Knginecrs 
which  sponsored  the  act  now  on  the 
4atute  book.-s  reports  that  opposition  to 
the  law  came  from  mining  engineers. 
-  he  later  group  seem  to  have  been  con- 
vinced when  it  was  pointed  out  that 
the  law  would  have  a  salutarv  effert  in 
'hocking  the  unscrupulou."  man  (not 
'lualifipfD  who  would  make  anv  sort  of 
Timing  report  desired.  License  fees 
from  the  engineers  are  going  into  a 
librarj-  for  engineers,  an  arrangement 
■ibout  which  the  society  is  enthusiastic. 


Tax  Exemption  of  New  Dwellings 
in  New  Jersey  Illegal 

The  New  Jersey  law  of  1920  exempt- 
ing fi-om  taxation  for  five  years  new 
buildings  erected  for  residence  purposes 
has  been  declared  unconstitutional  by 
the  New  Jersey  Court  of  Errors  and 
Appeals,  thus  affirming  a  similar  de- 
cision of  the  Supreme  Court  handed 
down  about  a  year  ago.  Both  courts 
hold  that  the  act  is  unconstitutional  be- 
cause it  creates  an  arbitrary  classifica- 
tion of  property.  Soon  after  the  law 
was  passed  the  attorney  general  of  the 
state  ruled  that  it  was  unconstitutional 
and  it  is  reported  that  many,  if  not 
most,  of  the  municipalities  of  the  state 
have  continued  to  levy  taxes  against 
new  buildings  for  residence  purposes. 

Contractors  Ask  Federation  to 
Consider  Rising  Costs 

The  Associated  General  Contractors 
of  America  some  time  ago  addressed  to 
the  Federated  American  Engineering 
Societies  a  letter  asking  the  Federation 
to  appoint  an  engineering  committee  to 
set  in  motion  a  nation-wide  co-operation 
movement  to  combat  the  rising  costs  of 
construction.  In  response  to  this  ap- 
peal the  committee  on  procedure  of 
the  Federation  adopted  resolutions  stat- 
ing that  it  views  with  approval  the 
proposed  co-operation  and  authorizing 
President  Cooley  to  appoint  a  com- 
mittee to  co-operate  with  some  author- 
itative agency,  such  as  the  American 
Construction  Council  or  the  Associated 
General  Contractors,  to  consider  the 
problem. 

The  A.G.C.  letter  states  that  "The 
seasonal  demand  of  construction  for 
labor,  materials  and  transportation 
which  reaches  its  peak  in  late  summer 
coincident  with  the  seasonal  peak  of 
many  othei  industries,  has  created  a 
shortage  of  all  of  these  items  each  year. 
This  shortage  occurring  at  the  peak  of 
the  construction  season,  appears  to  be 
growing  more  acute  and  the  difficulties 
thereby  involved  more  troublesome  each 
year.  In  the  construction  field  we  be- 
lieve that  the  only  effective  remedy 
for  the  situation  lies  in  lengthening  the 
construction  season  as  much  as  possible, 
and  in  performing  all  work  possible 
during  the  winter  season.  This  pro- 
cedure will  produce  more  continuous 
production  of  materials  in  the  basic  in- 
dustries and  should  also  enable  us  to 
suppress  during  late  summer  the  peak 
of  the  transportation  demand."  .As  to 
climbing  costs,  the  contractors  added: 
"We  believe  that  the  con.strurtion  in- 
dustry will  be  seriously  damaged  unless 
this  trend  is  stopped  and  the  public  be 
informed  thereof,  and  therefore  we  ask 
that  you  join  with  us  in  doing  all  things 
possible  to  publish  this  with  a  view  of 
stabiliz.ing  the  construction  industry  and 
keeping  it  going  at  a  normal  rate  and 
to  take  out  of  it  its  cyclical  periods." 

A  report  on  the  question  will  be  made 
by  Pre.aident  Cooley  at  a  meeting  of 
the  executive  board  of  the  Federation, 
March  2324. 


Clyde  Potts  Denies  Direct 
Oxidation  Co.  Charges 

Alleges   Attempt  to   Browbeat    State 
Board  and  Asks  Governor  to  Inves- 
tigate  Activities    of   Company 

The  charges  {Engineering  News- 
Record,  March  8,  p.  462)  brought  by 
the  Direct  Oxidation  Disposal  Corpora- 
tion against  the  New  Jersey  State 
Board  of  Health  in  general  and  Clyde 
Potts  in  particular  alleging  unreason- 
able delay,  with  improper  motives  on 
the  part  of  Mr.  Potts,  in  acting  upon 
plans  for  sewage-works  for  Trenton, 
N.  J.,  drawn  by  Col.  George  A.  Johnson, 
have  been  denied  by  Mr.  Potts  in  a 
letter  to  Governor  Silzer,  as  follows: 

30  Church  St.,  New  York  City, 
March  12,  1923. 
"Honorable  George  S.  Silzer, 
Governor, 

Trenton,  N.  J. 
"Sir — On  Feb.  19  certain  charges 
were  made  by  H.  Jerome  Hirst  against 
me,  specifically,  and  against  the  other 
members  of  the  [State]  Department  of 
Health  for  delay  in  approving  the  plans 
for  sewage  disposal  works  for  the  City 
of  Trenton.  These  charges  were  re- 
ferred by  you  to  the  Department  of 
Health,  and  at  the  last  meeting  of  the 
Department  of  Health  [March  6]  they 
were  returned  to  you  because  of  the 
impropriety  of  the  department  examin- 
ing charges  made  against  one  of  its 
members  or  the  members  of  the  board 
collectively. 

"I  will  be  glad  to  appear  before  you 
any  time  and  give  you  any  information 
concerning  this  company  which  you 
desire. 

"Their  charges  against  me  personally, 
are,  of  course,  untrue,  as  are  also  the 
charges  against  the  other  members  of 
the  board  as  to  their  being  influenced 
in  this  matter.  This  letter  to  you  and 
the  propaganda  which  this  company  is 
putting  out  in  the  newspapers  is  merely 
an  effort  to  browbeat  and  blackguard 
the  State  Department  of  Health  into  an 
attitude  where  it  will  approve  these 
Trenton  plans  without  a  proper  in- 
vestigation. 

"As  you  may  know,  the  State  Depart- 
ment of  Health  approved  this  system 
for  the  Town  of  Phillipsburg  with  the 
understanding  that  it  was  to  be  an 
experimental  plant.  So  far  as  the  De- 
partment of  Health  is  concerned  it  is 
still  an  experimental  plant  as  it  has 
not  yet  been  accepted  by  the  depart- 
ment. It  was  built  two  years  ago  and 
the  irregularities  connected  with  this 
erection  were  so  serious  that  Judge 
Gnichtel  was  appointed  a  Supreme 
Court  Commissioner  to  investigate  thi' 
Town  of  Phillipsburg  and  the  proceed- 
ings in  connection  with  the  erection  of 
this  plant.  As  a  result  of  that  investi- 
gation the  Grand  Jury  indicted  tht 
Municipal  Disposal  Corporation  of 
Philadelphia  as  a  corporation,  and  this 
man  H.  Jerome  Hirst  as  .in  individual. 
for  irregularities  in  connection  with  the 
erection  of  the  plant  there,  and  thr 
matter  has  not  vet  been  brougrht  ti 
trial. 
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"Under  the  circumstances  surround- 
ing the  election  of  the  Phillipsburg 
plant  and  the  fact  that  this  system  is 
still  in  the  experimental  stage  it  is 
strange  that  there  should  be  such  a 
great  demand  for  speed  in  connection 
with  the  Trenton  plans. 

"I  would  therefore  suggest  to  you 
that  in  investigating  the  charges  made 
by  H.  Jerome  Hirst,  that  you  broaden 
out  the  scope  of  the  investigation  so 
as  to  include  the  activities  of  the  Direct 
'Oxidation  Corporation  and  H.  Jerome 
Hirst,  not  only  in  the  State  of  New 
Jersey  but  in  other  states,  which  will 
'be  brought  to  your  attention,  as  well. 
"The  filing  of  these  charges  and  the 
(Subsequent  acts  of  these  parties  shows, 
I  believe,  an  effort  to  dominate  sewage 
disposal  matters  in  the  State  of  New 
Jei-sey  by  a  patented  sewage  disposal 
combine,  that  is  well  worth  your  best 
'efforts  in  detecting  in  its  incipiency. 
Yours  respectfully, 

Clyde  Potts." 
At  a  meeting  of  the  City  Commission 
of  Trenton  on  March  9,  Mayo.  Donnolly, 
a  member  of  the  commission,  offered  a 
resolution  asking  the  State  Board  of 
Health  to  postpone  the  date  on  which 
It  must  have  sewage-works  in  operation 
on  the  grounds  that  the  city  cannot 
finance  sewage-works  vdthout'  sacrific- 
ing its  school  building  program;  that 
the  direct-oxidation  process  is  still  in 
an  experimental  stage;  and  that  already 
430,000  has  been  expended  in  recon- 
structing the  direct-oxidation  plant  at 
Phillipsburg,  N.  J.  The  other  four 
members  of  the  commission  voted 
against  the  resolution  and  declared 
themselves  in  favor  of  asking  Governor 
Silzer  to  investigate  the  charges  filed 
against  the  State  Board  of  Health. 

N.  J.  Highway  Body  Confirmed 

The  eight-weeks  battle  for  control  of 
«the  New  Jersey  Highway  Commission 
•was  terminated  on  March  13  by  the 
confirmation  of  the  four  nominees  by 
the  Senate.  The  new  board  is  now 
made  up  of  General  Hugh  L.  Scott,  of 
Princeton,  and  Walter  Kidde,  Mont- 
clair,  Republicans,  and  Abraham  Jelin. 
of  New  Brunswick,  and  Percv  Stewart, 
of  Plainfield,  Democrats.  The  vote  in 
the  Senate  was  12  to  7,  some  of  the 
Senators  voting  one  or  two  members 
only. 


Stewart  Company  Wins  Point 
in  War  Fraud  Suit 

Judge  Jacob  Trieber,  sitting  in  fed- 
eral court  at  Little  Rock,  Ark.,  has 
sustained  a  motion  of  counsel  for  the 
Stewart  Construction  Co.,  of  New 
York,  to  compel  the  government  to  file 
a  bill  of  particulars  in  its  suit  charging 
fraud  in  connection  with  the  building 
of  Camp  Pike.  The  Stewart  company 
is  charged  with  defrauding  the  govern- 
ment of  $3,000,000  in  connection  with 
the  construction  of  the  camp.  The  suit 
against  the  Stewart  company  was  filed 
Dec.  4,  1922. 


Boston  Sanitary  Engineers 
Addressed  by  M.  N.  Baker 

The  annual  meeting  of  the  Sanitary 
Section  of  the  Boston  Society  of  Civil 
Engineers  was  held  on  March  7,  just 
before  the  dinner  of  the  Affiliated  Tech- 
nical Societies  of  Boston.  John  P. 
Wentworth  was  elected  as  chairman  of 
the  section  for  the  ensuing  year  and 
H.  P.  Eddy,  Jr.,  was  re-elected  as  clerk. 
There  are  now  about  190  members  of 
the  section.  The  average  attendance 
at  the  meetings  during  the  past  year 
was  about  thirty.  After  the  business 
session  M.  N.  Baker,  associate  editor  of 
Engineering  News-Record,  spoke  on 
"Engineering  and  Public  Health."  An 
abstract  of  the  address  appears  else- 
where in  this  issue. 


Arizona  and  Colorado  Fail 
to  Ratify  Colorado  Pact 

Five  of  the  seven  states  signatory  to 
the  so-called  Colorado  River  Pact  rati- 
fied that  pact  by  acts  of  their  legis- 
latiires  just  adjourned,  but  Arizona  and 
Colorado  failed  to  do  so.  Consequently  • 
the  federal  Congress  did  not  ratify  and 
the  joint  control  of  the  river  must  go 
over  for  another  year.  In  Arizona  the 
treaty  became  a  part  of  a  local  political 
nght  started  and  continued  on  other 
issues.  For  a  time  it  looked  as  though 
the  pact  would  be  ratified  but  the  final 
vote  was  27  to  22  and  the  treaty  was 
therefore  rejected.  Colorado  had  ap- 
parently been  waiting  to  see  which  way 
Arizona  voted  and  did  not  act.  Wyom- 
mg,  Utah,  California,  Nevada  and  New 
Mexico  ratified. 

Provisions  of  the  compact  are  ex- 
plained in  an  article  which  appeared  in 
Engineering  News-Record  Dec.  7  1922 
p.  987.  ' 


Joint  Meeting  on  Hydro-Electric 
Power  for  New  York 

On  March  21  at  the  Engineering 
Building  Societies'  Building,  New  York 
City,  there  will  be  held  a  joint  meeting 
of  the  New  York  sections  of  the  four 
national  engineering  societies  to  discuss 
the  problem  of  hydro-electric  power  for 
the  New  York  City  metropolitan  dis- 
trict. The  program  includes  the  fol- 
lowing: 

Part  I.     A  Co-ordinated  Symposium 


Tri-State  Delaware  Water-Supply 
Again  Advocated 

Negotiations  for  a  tri-state  treaty 
between  New  York,  New  Jersey  and 
Pennsylvania,  looking  to  the  joint  de- 
velopment of  the  Delaware  River  for 
public  water-supply  purposes,  hydro- 
electric power  and  flood  prevention, 
similar  to  the  port  authority  treaty  be- 
tween New  York  and  New  Jersey,  is 
advocated  by  George  J.  Gillespie,  presi- 
dent of  the  Board  of  Water  Supply  of 
New  York  City,  in  a  letter  to  Alfred 
E.   Smith,  Governor  of  New  York. 

Mr.  Gillespie  proposes  that  the  New 
York  Legislature  authorize  Governor 
Smith  to  appoint  a  commission  to  co- 
operate with  like  commissions  repre- 
senting New  Jersey  and  Pennsylvania 
for  the  purpose  already  stated.  This 
general  plan  was  proposed  recently  by 
Morris  R.  Sherrerd,  chief  engineer  of 
.the  North  Jersey  District  Water  Com- 
mission, and  a  bill  to  that  end  was  im- 
mediately introduced  in  the  New  Jersey 
Legislature. 


F.  W.  Scheidenhelm,  consulting  en- 
gineer (Mead  and  Scheidenhelm),  New 
York:  Co-ordinating  Statement  of  the 
Problem. 

W.  S.  Murray,  consulting  engineer 
(Murray  &  Flood,  Engineers),  New 
York,  formerly  Chairman,  Superpower 
Survey,  U.  S.  Government:  An  Ap- 
proximation of  Available  Water  Power 
and  Cost  of  Delivery. 

George  A.  Orrok,  consulting  engi- 
neer. New  York  Edison  Co.  and  affili- 
ated companies:  Requirements  of 
Service  and  Evaluation  of  Hydro 
Power. 

P.  A.  Allner,  general  superintendent, 
Pennsylvania  Water  &  Power  Co., 
Baltimore  (in  charge  of  100,000  kw. 
Holtwood  plant  on  Susquehanna  River)  : 
Quality  of  Hydro  Service. 

Lorin  E.  Imlay,  consulting  engineer, 
Niagara  Falls  Power  Co.:  Reliability 
of  Long  Distance  Transmission. 

Part  II.  Discussion 
John  P.  Hogan,  consulting  engineer 
with  William  Barclay  Parsons,  New 
York:  W.  S.  Finlay,  Jr.,  New  York, 
vice-president,  American  Water  Works 
&  Electric  Co.,  formerly  Superintend- 
ent of  Motive  Power,  Interborough 
Rapid  Transit  Co. ;  discussion  from  the 
floor. 


Ketchum  Inducted  as  Engineering 
Dean  at  Illinois 

Milo  S.  Ketchum,  formerly  dean  of 
the  College  of  Engineering  at  the  Uni- 
versity of  Colorado  and  later  professor 
of  civil  engineering  at  the  University 
of  Pennsylvania,  was  fonnally  inducted 
as  dean  of  the  College  of  Engineering 
01  the  University  of  Illinois  and  Di- 
rector of  the  Engineering  Experiment 
Station  at  a  University  Convocation  at 
yrbana,  March  7.  The  new  dean,  who 
's  a  graduate  of  the  University  of 
Illinois,  was  inducted  into  office  by  the 
president  of  the  university.  Dr.  David 
Kinley,  and  was  welcomed  by  W.  L 
Abbott,  on  behalf  of  the  Board  of 
Trustees,  and  by  Prof.  A.  N.  Talbot, 
on  behalf  of  the  faculty.  The  principal 
address,  on  "The  Importance  of  Re- 
search to  Industrial  Progress"  was  de- 
livered by  E.  J.  Mehren,  editor  of  Engi- 
yieering  Neivs-Record.  In  responding 
to  the  formal  address  of  induction,  Dean 
Ketchum  discussed  fundamentals  in 
engineering  education  and  the  place  of 
research  in  the  education  of  the  engi- 
neer. Extracts  from  the  addresses  will 
appear  in  an  early  issue. 


Razing  High  Bridge  Authorized 
by  New  York  Board  of  Estimate 

Removal  of  High  Bridge  over  the 
Harlem  River,  a  part  of  the  first  Croton 
Aqueduct  built  by  New  York  City  some 
eighty  years  ago,  has  been  authorized 
by  the  Board  of  Estimate  and  Appor- 
tionment. The  Department  of  Water 
Supply,  Gas  and  Electricity  has  been 
directed  to  prepare  plans  for  conveying 
beneath  the  river  the  water  carried  by 
pipes  on  the  brfdge,  and  the  Department 
of  Plants  and  Structures  has  been  di- 
rected to  prepare  plans  for  razing  the 
bridge.  This  action  follows  several 
years  of  agitation  for  either  the 
destruction  of  the  bridge  or  else  the 
removal  of  some  of  its  piers  for  the 
improvement  of  navigation  in  the  Har- 
lem River.  The  old  Croton  Aqueduct 
has  been  held  in  reserve  since  the 
Catskill  Aqueduct  was  put  in  use  in 
1917  but  recently  it  has  been  under  in- 
spection in  view  of  possible  restoration 
to  service  in  case  the  Catskill  supply 
should  become  inadequate  before  the 
supplementary  supply  from  Schoharie 
Creek  is  available. 
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Railroad  Problems  Theme  at 
Boston  Engineers'  Dinner 

The  first  annual  dinner  of  the  Affili- 
ated Technical  Societies  of  Boston  and 
the  fourteenth  annual  dinner  of  Bos- 
ton engineers  was  held  at  the  Copley 
Plaza  Hotel,  March  7.  Leonard  Met- 
calf ,  chairman  of  the  Affiliated  Techni- 
cal Societies  of  Boston,  acted  as  toast- 
master.  The  speakers  of  the  evening- 
were  Dr.  Samuel  W.  Stratton,  the  new 
president  of  the  Massachusetts  Insti- 
tute of  Technology,  Edward  E.  Whit- 
ing, of  the  Boston  Herald,  and  Charles 
A.  Andrews,  former  president  of  the 
Associated  Industries  of  Massachu- 
setts. 

Dr.  Stratton  questioned  whether  the 
engineering  schools  are  covering  the 
fundamentals  and,  after  urging  the  im- 
portance of  research  work,  laid  stress 
upon  the  importance  of  having  it  cor- 
related wth  the  practical  every-day 
problems  of  the  engineer. 

Mr.  Andrews  spoke  on  "The  Why 
and  How  of  Railroad  Consolidation," 
reviewing  the  subject  in  general  and 
at  the  close  dealing  particularly  with 
consolidations  in  the  New  England  ter- 
ritory, the  whole  referring  to  the  re- 
quirements of  the  Transportation  Act 
of  1920.  Mr.  Andrews  urged  that  in- 
stead of  making  the  New  England  rail- 
roads a  group  by  themselves,  as  it  ap- 
pears some  New  England  people  are 
strongly  urging,  some  such  plan  should 
be  adopted  as  combining  the  New 
York,  New  Haven  &  Hartford  with  the 
Pennsylvania  and  putting  the  other 
railroads  of  New  England  with  either 
the  New  York  Central  or  the  Delaware 
&  Hudson. 


Engineering  Standards  Commit- 
tee Adds  Sustaining  Members 

Change  of  the  organization  of  the 
American  Engineering  Standards  Com- 
mittee by  the  addition  of  "sustaining 
members"  with  a  view  to  developing 
industrial  standardization  has  been  an- 
nounced by  the  committee.  In  this 
class  of  membership,  dues  are  fixed  on 
the  basis  of  Ic.  per  $1,000  of  gross  re- 
ceipts of  the  industry  concerned. 
Twenty  industrial  executives  have  been 
named  as  an  advisory  committee  in  con- 
nection with  the  proposed  industrial 
standardization  work. 

Heretofore  the  American  Engineer- 
ing Standards  Committee  has  done  its 
work  with  funds  consisting  only  of 
dues  paid  by  nine  technical  societies 
and  seventeen  trade  associations,  which 
together  with  seven  departments  of  the 
fefleral  government,  formed  its  member- 
ship. Deficits  were  incurred  in  the 
operation  of  the  committee,  and  these 
were  covered  by  contributions  obtained 
from  various  corporations.  The  finan- 
cing of  industrial  standardization  is  ex- 
pected to  provide  $50,000  annually. 

A.  W.  Whitney,  chairman  of  the 
American  F^ngincering  Standards  Com- 
mittpc,  states  that  industrial  standard- 
ization may  be  expected  to  produce 
economies  "measured  in  billions  of  dol- 
lars, not  millions."  So  far  as  plans  an- 
nounced up  the  present  show,  the  only 
service  now  contemplated  in  addition  to 
that  carried  on  by  the  committee  hith- 
erto is  the  issuing  of  information  bul- 
letins on  developments  in  standardiza- 
tion work  in  the  United  States  and 
other  countries. 


Federal  Government  Defends 
Water  Power  Act 

In  answer  to  the  bill  of  complaint  en- 
tered by  the  State  of  New  York  in  the 
U.  S.  Supreme  Court  to  test  the  au- 
thority of  the  Federal  Water  Power 
Act,  Solicitor  General  Beck  has  set  up 
the  claim  that  the  federal  government 
has  authority  over  the  barge  canal  sys- 
tem of  New  Y'^ork  under  the  interstate 
commerce  clause  of  the  constitution,  a 
canal  system  being  a  part  of  an  inter- 
state and  foreign  commerce  water- 
way. 

In  its  amended  bill,  the  state  claims 
that  it  has  spent  great  sums  on  the 
development  of  waterways  within  the 
state  and  has  projected  hydro-electric 
developments  concerning  which  it 
claims  the  Fedei-al  Power  Commission 
had  no  authority.  The  government,  in 
its  answer,  declares  the  bill  does  not 
join  essential  parties  in  that  no  deter- 
mination can  be  made  of  the  authority 
of  the  United  States  to  enter  into  con- 
tracts with  citizens  of  New  York  for 
the  acquisition  of  real  or  other  property 
useful  in  the  preservation  or  improve- 
ment of  navigation  in  the  absence  of 
the  citizens  whose  property  is  affected. 
The  government  further  claims  that  the 
state  does  not  present  any  concrete 
plan  regarding  its  proposal  for  hydro- 
electric development  or  how  much  plans 
would   affect  navigation. 

Regarding  the  state's  announced  con- 
templation of  hydro-electric  develop- 
ment on  the  St.  Lawrence  River,  the 
government  sets  forth  that  this  water- 
way has  been  the  subject  of  an  inter- 
national conference  by  act  of  Congress 
looking  toward  its  impi<ovement  for 
oceangoing  transportation  and  that  if 
the  state  were  to  make  any  effort  to 
construct  plants  there  the  Federal 
Power  Commission  would  seek  action 
by  the  attorney  general  to  determine 
the  effect.  The  Federal  Power  Commis- 
sion, it  is  pointed  out,  does  not  construct 
plants,  and  such  construction  by  those 
licensed  to  do  so  by  the  C^jmmission 
would  not  deprive  the  state  from  the 
rights  of  taxation  of  such  properties. 


Boston  Technical  Societies  Study 
Railroad  Consolidation 

A  special  committee  of  the  Affiliated 
Technical  Societies  of  Boston  has  sub- 
mitted majority  and  minority  reports 
as  to  the  policy  that  should  be  followed 
with  regard  to  the  New  England  rail- 
roads under  the  consolidation  provi- 
sion of  the  transportation  act. 

The  majority  report,  which  is  signed 
by  George  F.  Swam,  cnairman,  Charles 
T.  Main,  Charles  R.  Gow,  Dugald  C. 
.lackson  and  Leonard  Metcalf,  recom- 
mends that  the  New  Haven  R.R.  should 
be  consolidated  with  one  of  the  trunk 
lines  and  that  the  other  independent 
New  England  lines  be  consolidated  with 
another  of  the  trunk  lines.  Although 
the  committee  does  not  state  which 
trunk  lines  the  New*  England  lines 
should  consolidate  with,  they  suggest 
that  the  New  Haven  should  go  with  the 
Pennsylvania  and  the  northern  New 
England  lines  with  the  Now  York  Cen- 
tral or  the  Delaware  &  Hudson. 

In  a  minority  report,  E.  C.  Hultman, 
expresses  the  opinion  that  the  sound 
solution  of  the  New  England  transpor- 
tation problem  is  a  New  England  con- 
solidated system  which  would  embrace 
all  the  railroad  lines  in  New  England. 


Proposed  Bill  Enables  Ohio  Cities 
to  Charge  for  Sewer  Use 

A  bill  designed  to  provide  funds  for 
the  proper  maintenance  and  operation 
of  sewerage  systems  and  sewage-works 
has  been  drawn  by  the  Ohio  Depart- 
ment of  Health  and  introduced  in  the 
State  Legislature  (Senate  Bill  93). 
The  proposed  legislation  is  permissive, 
not  mandatory. 

The  bill  authorizes  the  legislative 
body  of  any  city  or  village  in  Ohio  to 
pass  an  ordinance  establishing  "just 
and  equitable  rates  or  charges"  for  the 
use  of  sewerage  systems,  the  charges 
to  be  a  lien  upon  the  property  con- 
nected with  the  sewer.  The  manage- 
ment of  sewerage  systems  and  sewage- 
works  would  be  in  charge  of  the  di- 
rector of  public  service  in  cities  while 
in  villages  it  would  be  under  the  board 
of  trustees  of  public  affairs,  the  di- 
rector, and  the  board,  respectively,  to 
have  the  authority  to  appoint  proper 
officers  to  take  immediate  charge  of 
the  sewers  and  sewage-works.  The  bill 
also  authorizes  the  director  of  public 
service  in  cities  and  the  board  of  trus- 
tees in  villages  to  make  necessary  by- 
laws and  regulations  for  the  operation 
and  protection  of  sewerage  systems  and 
sewage-works  and  for  the  construction 
and  use  of  house  sewer  connections. 

All  money  collected  for  the  use  of 
sewerage  systems  would  be  kept  in  a 
distinct  fund  used  only  to  pay  opera- 
tion and  maintenance  charges  of  the 
sewerage  system  or  sewage-works,  to- 
gether with  any  enlargement  or  re- 
placement of  the  same;  also  in  pay- 
ment of  interest  on  any  sewer  debts 
and  for  the  creation  of  a  sinking  fund. 
The  sewer  fund  could  not  be  drawn 
upon  the  extension  of  the  sewerage 
system  into  unsewered  areas  or  for  any 
other  purpose  except  those  named. 


Bids  Received  for  Large  Addition 
to  Baltimore  Water  Filters 

Bids  for  the  excavation  and  concrete 
for  a  113-m.g.d.  mechanical  filtration 
plant  contiguous  to  the  present  128- 
m.g.d.  plant  of  the  Baltimore  water- 
works at  Montebello,  were  received  by 
the  City  of  Baltimore,  Md.,  March  7. 
The  new  plant  will  be  similar  to  the 
existing  one  except  for  changes  shown 
by  operation  to  be  desirable.  The  bids 
cover  a  mixing  basin,  coagulating 
basins,  filters,  head  house  and  filtered 
water  reservoir.  The  passages,  head 
house,  etc.,  are  designed  to  serve  a  plant 
with  a  total  capacity  of  1G5  m.g.d.  The 
superstructure  will  be  let  separately 
later  on,  except  that  the  bids  just  re- 
ceived include  concrete  columns  and 
roof  beams  above  gi-omid. 

There  were  six  Baltimore  and  one 
New  York  City  bid.  The  totals  of  the 
two  lowest  and  the  highest  bids  were: 
(1)  Carroza-Rnwe  Construction  Co., 
Baltimore,  $1,248,955;  (2)  Consolidated 
Engineering  Co.,  Baltimore,  $1,310,194; 
(3)  Frederick  .Snare  Corporation,  New 
York  f:ity.  $2,083,040. 

The  unit  bids  on  some  of  the  most 
important  items  were:  Excavation,  (n) 
$0.65;  (b)  $0.74;  (c)  $1.30  per  cu.vd. 
Concrete.  Class  B.  (a)  $18.30;  (h) 
$19.50;  <c)  $33  per  cu.yd.  Reinforcing 
steel,  fa)  5c.;  (b)  and  (c)  each  5\c. 
per  pound. 

William  A.  Mrgraw  is  water  engi- 
neer and  .Tames  W.  Armstrong  is  filtra- 
tion eneineer  of  Baltimore. 
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Rigid  Rules  Attend  Award 
of  High  Dam  to  Ford 

Must    Apply    for    License    by    July    1, 

And   Show   Contracts   for   Sale 

of   All  Available   Power 

Washint/toH    Corn  spondence 

In  awarding  a  preliminary  permit  to 
Henry  Ford  covering  the  High  Dam 
project  in  Minnesota  what  very  appar- 
ently is  a  concession  to  public  opinion 
in  the  locality  was  made  by  the  Federal 
Power  Commission.  So  as  to  guard 
against  such  non-use  as  has  followed 
the  construction  of  the  Ford  dam  at 
Troy,  N.  Y.,  and  to  safeguard  the  pub- 
lic interest  in  other  ways,  the  commis- 
sion imposed  very  strict  conditions  in 
extending  the  preliminary  permit. 

In  the  first  place,  provision  is  made 
to  insure  the  maximum  possible  utiliza- 
tion of  the  power.  Mr.  Ford  is  required 
to  install  four  units  with  the  maximum 
capacity   of  4,800  hp. 

Mr.  Ford  is  required  by  the  permit 
to  apply  for  license  before  July  1.  On 
that  date  he  must  present  executed  con- 
tracts for  the  sale,  delivery  and  use 
of  the  maximum  power  that  can  be  de- 
livered at  the  dam.  This  probably 
means  that  a  large  block  of  the  power 
must  be  sold  to  the  Northern  States 
Power  Co.  That  company  is  understood 
to  be  ready  to  purchase  such  power  a.s 
Mr.  Ford  has  to  sell  but  since  it  is  now 
securing  dump  power  for  two  and  one- 
half  mills  per  kilowatt-hour,  delivered, 
it  was  brought  out  clearly  at  the  hear- 
ing that  the  company  would  not  be  will- 
ing to  pay  a  higher  rate  to  Mr.  Ford. 
It  could  be  discerned  that  the  Northern 
States  Power  Co.  has  some  apprehen- 
sion as  to  what  might  develop  if  one 
or  both  of  the  municipalities,  adjacent 
to  the  High  Dam,  should  be  given 
power  for  general  use. 

Chief  Engineer  Mayo,  of  the  Ford 
staff,  who  appeared  in  his  behalf,  told 
the  commission  that  it  is  the  expecta- 
tion to  use  the  power  principally  in 
electric  furnaces.  No  attempt  was 
made  to  explain  why  Mr.  Ford  is  de- 
sirous of  resorting  to  hydro-electric 
power  for  his  St.  Paul  plant  when  en- 
gineei-s'  estimates  are  that  it  will  cost 
three  times  as  much  as  power  he  could 
develop  from  coal  at  such  a  plant. 

A  further  condition  imposed  by  the 
commission  is  an  annua!  charge  of 
$95,500  for  the  use  of  the  government's 
dam.  Mr.  Ford  is  also  required  to  put 
in  a  tail  race  2,000  ft.  long,  so  as  to 
prevent  the  silting  up  of  the  navigation 
channel  and  the  lock. 


Staff  Changes  in  Engineering 
News-Record 

Willard  Chevalier,  who  has  been  as- 
sociate editor  of  Engineering  News- 
Record  for  the  past  year,  becomes  on 
Mar.  15  business  manager  of  this 
journal.  Colonel  Chevalier,  previous 
to  his  connection  with  Engineering 
Ne7C!>-Record,  was  for  seven  years  en- 
gaged in  selling  work  as  salesman  and 
sales  manager.  He  succeeds  William 
Buxman,  who  was  business  manager  of 
Engineering  News  at  the  time  of  the 
consolidation  of  that  journal  with 
Engineering  Record  and  has  been  busi- 
ness manager  of  Engineering  News- 
Record  since  that  time.  Mr.  Buxman 
with  the  title  of  assistant  to  the  vice- 
president,  becomes  assistant  to  E.  J. 
Mehren,  vice-president  in  charge  of  the 
engineering  unit  of  the  McGraw-Hill 
Co.,  Inc.  This  unit  comprises  Chemical 
&  MetaUnrgicul  Engineering,  Coal  Age, 
Engineering  and  Mining  Journal-Press 
and  Engineering  News-Record. 


Provide  $10,000,000  a  Year 
for  Mississippi  Floods 

Congress  passed,  and  the  President 
signed,  on  the  last  day  of  the  last  ses- 
sion, a  bill  authorizing  the  appropria- 
tion of  $10,000,000  a  year  for  a  period 
of  six  years  to  be  spent  for  "conti-olling 
the  floods  of  the  Mississippi  River  and 
continuing  its  improvement  from  the 
Head  of  the  Passes  to  the  mouth  of  the 
Ohio  River"  under  the  provisions  of 
the  Mississippi  River  flood  protection 
act  of  1917.  By  this  earlier  act  local 
interests  have  to  furnish  funds  up  to  50 
per  cent  of  those  furnished  by  the  fed- 
eral government. 

The  new  allotment  is  to  be  expended 
under  the  direction  of  the  Mississippi 
River  Commission. 


Congress     Authorizes     Over 
$70,000,000  for  Highways 

\Vashingtoii  ConcsiiondeiLce 
In  addition  to  the  $65,000,000  which 
Congress  authorized  for  federal  aid 
during  the  fiscal  year  which  will  end 
June  30,  1924,  $6,500,000  was  author- 
ized for  highways  in  the  eleven  western 
states  and  in  Alaska,  where  there  are 
forest  reservations.  Due  to  the  differ- 
ences which  arose  between  the  two 
Houses  over  this  last  appropriation, 
the  conference  report  on  the  agricul- 
tural appropriation  bill  was  delayed 
until  just  before  the  adjournment  of 
Congress. 

he  House  voted  $3,000,000  for  forest 
roads.  The  Senate  increased  this  to 
36,500,000.  The  compromise  which 
finally  was  reached  provides  that 
$3,000,000  is  appropriated  outright, 
with  authorization  to  place  the  remain- 
ing $3,500,000  under  contract.  This 
means  that  the  $3,500,000  will  be  car- 
ried in  the  first  deficiency  bill  after  the 
new  Congress  assembles. 


Boston  Engineers  Request  Speedy 
Trial  of  War-Fraud  Charges 

At  the  annual  dinner  of  the  Affili- 
ated Technical  Societies  of  Boston  on 
Mar.  7,  participated  in  by  some  300 
members  of  one  or  more  of  the  nine 
engineering  societies  in  Boston  and 
vicinity,  a  resolution  was  adopted  urg- 
ing the  prompt  trial  of  the  engineers 
and  contractors  formerly  connected 
with  the  Construction  Division  of  the 
United  States  Army  who  are  now 
under  indictment,  or  against  whom  civil 
suits  have  been  instituted.  The  pre- 
amble recites  that  the  3,300  engineers 
composing  the  membership  of  the 
affiliated  societies  "were  greatly  sur- 
prised and  shocked  by  the  indictment  of 
certain  of"  their  associates  and  of 
"other  engineers  and  contractors,  and 
by  the  bringing  of  civil  suits  by  the 
United  States  Government  to  recover 
millions  of  dollars  for  alleged  frauds, 
especially  in  view  of  the  nature  of  the 
specific  charges."  The  resolution  ex- 
presses the  feeling  "that  justice  de- 
mands a  prompt  trial  so  that  the  inno- 
cent may  be  freed  of  the  serious  ac- 
cusations which  have  been  made 
against  them." 


Arthur  St.  Laurent  Dies 

Arthur  St.  Laurent,  chief  engineer 
of  the  Depai-tment  of  Public  Works  of 
the  Canadian  Government,  president  of 
the  Engineering  Institute  of  Canada,  a 
member  of  the  American  Society  of 
Civil  Engineers  and  the  International 
Congress  of  Navigation,  died  in  Ottawa 
last  week,  aged  65  years.  Mr.  St. 
Laurent  was  elected  president  of  the 
Engineering  Institute  of  Canada,  Jan- 
uary 22  of  this  year,  at  the  annual  meet- 
ing in  Montreal. 

Mr.  St.  Laurent  was  born  in  Rimou- 
ski,  Province  of  Quebec,  in  1859.  He 
was  graduated  from  Montreal  Uni- 
versity. In  1888  he  entered  the  service 
of  the  Public  Works  Department  of 
Canada  at  Ottawa  as  principal  drafts- 
man and  as  principal  assistant  on  har- 
bor surveys.  In  1891  he  was  made 
assistant  engineer  in  the  Winnipeg 
office  which  was  in  charge  of  the  depart- 
mental operations  in  northwestern  On- 
tario, Manitoba,  and  the  Northwest  Ter- 
ritory. In  1898  he  was  transferred 
back  to  headquarters  at  Ottawa  as  prin- 
cipal assistant  engineer  in  charge  of  de- 
signs and  contract  plans  for  a  lock  and 
dam  at  St.  Andrews  Rapids  on  the  Red 
River.  Other  work  over  which  he  had 
supervision  included  a  traffic  bridge 
across  the  North  Saskatchewan  River 
at  Edmonton,  the  lengthening  of  the 
dry  dock  at  Levis,  Quebec,  and  altera- 
tions to  the  dry  dock  at  Kingston,  Ont. 

In  1902  he  was  in.  charge  of  the  con- 
struction of  the  Laurier  bridge  at 
Ottawa  and  of  grain  elevator  No.  1  at 
Montreal  Harbor.  During  that  period 
he  was  acting  as  assistant  chief  engi- 
neer and  in  charge  of  the  chief  engi- 
neer's office  on  several  occasions. 

It  was  Mr.  St.  Laurent  who  intro- 
duced concrete  in  bridge  construction 
in  western  Canada  during  the  construc- 
tion of  the  Edmonton  bridge.  He  pro- 
posed the  use  of  concrete  in  this  struc- 
ture, the  proposal  occasioning  many 
prophecies  of  dire  disaster.  The  bridge 
piers  reached  their  full  height  and 
when  spring  came  with  its  ice-laden 
current,  ordinary  structures  in  the  val- 
ley were  swept  away.  The  piers  how- 
ever, withstood  the  test  and  it  is  re- 
called that  the  old  "Northcote,"  a 
steamboat  of  Northwest  rebellion  fame, 
was  completely  wrecked  against  one  of 
them.  After  this  experience  the  public 
attitude  changed  and  the  young  engi- 
neer received  the  credit  due  him. 

Settlers  on  Reclamation  Projects 
Given  Time  for  Payments 

Extension  of  time  for  payments  due 
from  settlers  on  United  States  Reclam- 
ation projects  is  authorized,  at  the  dis- 
cretion of  the  Secretary  of  the  Interior, 
under  an  act  passed  near  the  close  of 
the  recent  session  of  Congress.  Accord- 
ing to  a  statement  issued  by  the  Secre- 
tary "three  classes  of  relief  will  be 
given  that  include  the  extension  of  time 
of  payment  of  construction  charges  on 
irrigation  ditches  due  during  or  before 
1922  to  any  date  not  beyond  Dec.  31, 
1924;  the  furnishing  of  irrigation  water 
during  the  season  of  1923  regardless  of 
delinquencies  in  payment  of  past 
charges  by  the  farmers  either  for  oper- 
ation or  construction  due  the  Govern- 
ment; and  the  future  payment  of  ac- 
crued charges  both  for  operation,  main- 
tenance, and  construction  unpaid  in 
1922  or  previous  to  that  year,  over  a 
period  of  time  by   installments." 
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Calendar 


Annaal   Meeting!) 

AMERICAN  ASSOCIATION  OP  EN- 
GIXEETRS.  Chicago  ;  Annual  Con- 
vention, Norfolk,  Va.,  ilay  7-9. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS,  Xtw  York ;  Spring 
Meeting,  New  Orleans,  La.,  April 
lS-20. 

NATION.\L  FIRE  PROTECTION  AS- 
.SOCI.\TION ;  Bo.ston  ;  .\nnual 
Meeting,    Chicago,    May    8-10. 

AMERIC.\N  W.\TER  WORKS  ASSO- 
Cl.ATION.  New  York  City ;  An- 
nual Convention.  Detroit,  Mich., 
May  21-25. 

.V.MERICAN  SOCIETY  FOR  TEST- 
ING M.^TERIAL.S,  Philadelphia: 
.\imual  Meeting,  Atlantic  City. 
X.  J..  June  25-29  or  30. 


The  Florida  Engineering  Society  will 
hold  its  annual  meeting  at  Jacksonville 
March  19  and  20.  J.  R.  Benton,  of 
Gainesville,  is  .secretary  of  the  society. 

The  New  York  Section  of  the  Am. 
Soc.  C.  E.  at  its  February  meeting 
heard  a  paper  by  Albert  A.  Northrop, 
of  Stone  &  Webster,  on  the  Caribou 
Plant  of  the  Great  Western  Power  Co. 
in  California. 

Engineering  Society  of  Wisconsin  has 

elected  the  following  as  officers  for 
1923:  President,  John  C.  White,  chief 
operat'ng  engineer  of  the  power  plant 
of  the  State  Capitol;  vice-president, 
W.  G.  Kirchoflfer;  secretary  and  treas- 
urer, L.  S.  Smith,  all  of  Madison,  Wis. 

The  San  Francisco  Section,  Am.  Soc. 
C.E.,  on  Feb.  20  held  a  regular  bi- 
monthly meeting  at  which  the  main 
topic  of  discussion  was  "Foundation 
Problems  in  the  Filled-in  Area  of  San 
Francisco."  Speakers  who  presented 
prepared  discussion  on  various  phases 
of  the  topic  were:  A.  A.  Brown,  J.  M. 
Owens,  Frank  G.  White,  and  C. 
Derleth,   Jr. 

The  Texas  Section  American  Society 
of  Civil  Engineers  will  hold  its  spring 
mooting  in  Ft.  Worth  April  1.3  and  14. 
Because  of  the  general  interest  in 
Texas  of  water  conservation  and  flood 
control  the  papers  will  be  largely  de- 
voted to  these  subjects.  The  meeting 
will  be  in  charge  of  A.  J.  McKensie, 
first  vice-president,  as  the  president, 
E.  E.  Sands,  is  seriously  ill  in  Boston. 

The  Western  Society  of  Engineers 
March  2R  will  hear  an  address  on  "Re- 
lief from  Floods"  by  C.  B.  Burdick,  of 
Alvord,  Burdick  &  Howson,  consulting 
enginofTM,  Chicago.  On  March  1.3  a 
symposium  on  "Locomotive  Terminals" 
was  held. 

The  Trianjfle  Club  of  New  Jersey  wa^ 

organized  at  a  mooting  held  in  Jersey 
City  last  week.  Architoct-i,  draftsmen, 
professional  engineers,  superintendents 
of  construction,  nr  others  whose  quali- 
fications are  satisfactory  to  the  mem- 
bership committee,  arc  eligible  to  join. 
The  purpose  of  the  organization  is  the 
promotion  of  a  general  spirit  of  good 
fellowship.  Officers  elected  were  Hugh 
A.  Kelly,  president.  Harry  J.  Oslo,  vice- 
president,  and  Peter  J  Gannon,  necre- 
'ary. 


i^ 


Hardgro\t:  Nokris,  has  resigned  fro*n 
the  -Atlantic  Coast  Line  to  accept  a 
position  as  assistant  engineer  in  the 
maintenance-of-wav  department  of  the 
Florida  East  Coast  Ry.  Co. 

J.  R.  Taft,  civil  and  railway  engi- 
neer of  New  York  City,  has  removed 
his  office  to  Retsof,  in  Livingston 
County,  New  York,  where  he  will  con- 
tinue his  independent  practice. 

J.  _R.  Arnold,  former  assistant  su- 
pervisor, maintenance-of-way  depart- 
ment of.  the  Pittsburgh  Railways  Co., 
has  become  a  partner  in  the  general 
contracting  firm  of  Pringle  and  Arnold, 
Washington,  D.  C.  The  firm  will  also 
act  as  sales  agents  of  certain  struc- 
tural specialties. 

Shelby  Post,  until  recently  a  resi- 
dent engineer  of  the  Hardaway  Con- 
tracting Co.,  of  Columbus.  Ga.,  has 
been  made  a  superintendent  of  con- 
struction for  the  Southeastern  Con- 
struction  Co.,  of   Charlotte,   N.   C. 

M.  W.  Watson,  state  highway  engi- 
neer of  Kansas,  has  tendered  his 
resignation  to  the  governor  and  com- 
mission, effective  April  1,  1923.  His 
future  plans  have  not  yet  been  an- 
nounced. Mr.  Watson  has  been  chief  en- 
gineer of  the  Kansas  Highway  Commis- 
sion since  July,  1918.  Prior  to  that 
time  he  served  as  road  engineer  of  the 
Kansas  commission,  and  in  various  en- 
gineering capacities  with  the  state 
highway  commission  of  Illinois.  He  is 
president  of  the  Mississippi  Valley  As- 
sociation of  State  Highway  Officials. 

E.  J.  Clhiave,  for  the  past  three  years 
superintendent  of  the  Philadelphia 
division  of  the  Pennsylvania  R.R.,  has 
been  transferred  from  Harrisburg  to 
Philadelphia,  where  he  will  have  a 
special  duty  in  the  general  manager's 
office.  Mr.  Cleave  entered  the  service 
of  the  Pennsylvania  R.R.  in  1881.  He 
has  held  the  position  of  assistant  super- 
visor at  various  stations.  He  was  al.so 
division  engineer  at  Williamsport.  In 
1900  he  was  appointed  assistant  to  the 
principal  assistant  engineer  at  Altoona, 
a  few  months  later  being  made  prin- 
cipal assistant  engineer.  Later  he  was 
promoted  to  be  superintendent  of  the 
Cresson  division,  and  in  1917  he  was 
made  superintendent  of  the  Trenton 
division  with  headquarters  at  Tren- 
ton, N.  J. 

Prof.  W.  K.  Hatt,  director  of  the 
Advisory  Board  on  Highway  Research 
of  the  National  Research  Council,  will 
sail  for  Europe  on  Mar.  17.  He  will 
make  a  study  of  highway  development 
in  several  countries  there  and  will  at- 
tend the  International  Road  Congress, 
to  be  held  in  Seville  in  May.  He  will 
return  to  the  United  States  early  in 
June. 

Wai.t™  G.  Black,  of  Mandan,  N.  D., 
has  been  appointed  state  engineer  of 
North  Dakota,  and  chief  engineer  of 
the  state  highway  commission  for  a 
term  of  4  years  commencing  April  1. 
Mr.  Black  is  n  member  of  the  firm  of 
Bl.Tck  find  Griffin,  consulting  engineers, 
of  ,Man<lan.  He  has  had  extensive  ex- 
perience in  the  construction  of  high- 
ways.    In  the  World  War  he  served  ns 


a  commissioned  officer  in  the  engineers, 
and  in  the  reserves  is  in  command  of 
the  .'S22nd  Engineer  Train  (Heavy 
Bridge).  He  is  a  member  of  the 
American  Society  of  Civil  Engineers 
and  the  N.  D.  Society  of  Engineers 
and  is  past-president  of  the  N.  d! 
Chapter  of  the  American  Association 
of  Engineers. 

H.  E.  Snow  has  been  appointed  city 
engineer  of  Brownsville,  Tex. 

S.  J.  Treadaway  has  resigned  as 
county  engineer  of  Bell  Countv  to  be- 
come district  engineer  of  Terrell  Road 
District  at  Terrell,  Kaufman  Countv 
Tex. 

A.  C.  Pancoast  has  been  appointee 
county  engineer  of  Bexar  County  at 
San  Antonio,  Tex.;  and  Fred  M.  Per- 
cival,  recently  engineer  at  Rison,  Ark. 
will  succeed  Mr.  Pancoast  as  engineei 
for  San  Patricio  County  at  Rockport 
Tex. 

Glknn  L.  Alt,  an  instructor  in  the 
University  of  Michigan  engineering 
department,  has  secured  a  temporary 
leave  of  absence  and  is  employed  as  a 
resident  engineer  for  the  Ann  Arbor 
R.R.  Co.     He  is  stationed  at  Toledo,  0. 

Hamilton  F.  Gronen,  former  city 
commissioner  of  Taconia,  Wash.,  has 
been  appointed  to  succeed  William  J. 
Roberts,  as  chief  engineer  of  the  inter- 
county  river  improvement  work  car- 
ried on  under  the  joint  supervision  of 
the  commissioners  of  King  and  Pierce 
Counties,  Wash. 

O.'^BORNE  Saxton,  for  many  years 
past  head  of  the  engineering  and  con- 
tracting departments  of  the  Whitney 
Co.,  and  for  many  years  previous 
thereto  assistant  chief  engineer  of  the 
Snare  &  Triest  Co..  both  of  New  York, 
has  resigned  from  the  Whitney  Co.  and 
has  together  with  Sumner  Gerard 
formed  the  Saxton-Gerard  Co.,  Inc..  a 
firm  which  will  engage  in  building  con- 
struction. 

N.  B.  Ambler,  J.  T.  Brusky,  Harri- 
son E.  Kleffel,  and  Thomas  Rich- 
ardson have  recently  joined  McClellan 
&  Junkersfeld,  Inc.,  engineers  and  con- 
structors, New  York.  Mr.  Ambler  for 
the  last  ten  years  has  been  superin- 
tendent of  the  Toronto  Power  Co.,  Ltd., 
Niagara  Falls,  Ont.  Mr.  Brusky  was 
formerly  with  Stone  &  Webster,"  Inc.. 
and  the  American  International  Ship- 
building Corp.  Mr.  Kleflfel  was  with 
the  Peabody  Engineering  Corp.,  New 
York  City,  and  Mr.  Richardson  was 
with  the  M.  W.  Kellogg  Co.,  New 
York  City. 

Lester  S.  Ready  has  been  appointed 
chief  engineer  of  the  California  State 
Railroad  Commission  to  succeed  Rich- 
ard Sachsb  who  resigned  to  enter  pri- 
vate practice  ns  a  consulting  engineer. 
The  appointment  is  etfective  March  1. 
The  new  chief  engineer  has  been 
associated  with  the  Railroad  Commis- 
sion more  than  nine  years,  having  been 
assistant  chief  engineer,  in  charge  of 
the  Gas  and  I^lectric  Department,  four 
years.  He  is  a  native  of  Ventura 
County,  and  a  graduate  of  the  Uni 
versity  of  California.  The  commission 
has  appointed  A.  V.  GuiLIX)U  as  assist- 
ant chief  engineer  in  charge  of  the  Gas 
and  Electrical  Division  of  the  Commia- 
sifin.  Mr.  Guillou,  who  is  aisc  a 
graduate  nf  the  University  of  Cali- 
fomin,  has  acted  as  assistant  engineer 
in  the  Gas  and  Electric  Division  for 
the  last  three  yearv 
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Fred  A.  Lorentz  has  been  chosen  by 
the  Board  of  Public  Utilities,  of  Los 
Angeles,  as  chief  engineer  of  the  board 
to  succeed  H.  Z.  Osborne,  Jr.,  who 
recently  resigned,  his  resignation 
becoming  effective  March  1.  Mr. 
Lorentz  has  been  in  the  department  for 
the  past  twelve  years  as  engineer  in 
charge  of  street  railway  transportation. 

F.  P.  GuTELius  has  been  appointed 
resident  vice-president  at  Montreal  for 
the  Delaware  &  Hudson  Ry.  to  succeed 
C.  S.  Sims,  who  resigns  to  return  to 
his  profession  as  engineer.  Mr.  Gu- 
telius  is  one  of  the  best  known  railway 
men  in  Canada.  He  has  had  long 
service  with  the  C.P.R.,  and  was  for 
many  years  general  manager  of  the 
Canadian    Government    Rys. 
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Frank  Graves,  for  more  than  30 
years  a  builder  and  contractor  in  Los 
Angeles,  Calif.,  died  in  that  city  Feb. 
26,  aged  70  years. 

Robert  Bain,  aged  80,  a  resident  of 
California  for  40  years  and  a  pioneer 
in  the  contracting  and  construction 
field  in  Los  Angeles,  died  in  that  city 
Feb.  26. 

P.  H.  Wilson,  vice-president  of  the 
J.  G.  Wilson  Corporation,  died  in 
Rochester  February  11  after  an  illness 
ff  two  years.  Mr.  Wilson  has  been 
general  "manager  of  the  Wilson  cor- 
poration for  five  years  prior  to  his 
election  as  vice-president. 

Caft.  R.  B.  Rice,  president  of  the 
Rice  Construction  Co.,  of  Portland, 
Ore.,  died  recently,  aged  6o  years.  He 
was  formerly  connected  with  the 
Crosby  Transportation  Co.,  of  Mus- 
kegon. Mich.,  but  for  the  past  20  years 
has  been  in  the  contracting  business  in 
Portland. 

John  R.  Hansen,  assistant  to  the 
city  engineer  of  Portland,  Ore.,  died 
recently  in  Chicago,  where  he  had 
undergone  an  operation.  He  was  sev- 
enty years  of  age.  Mr.  Hansen,  a 
native  of  Norway,  had  been  in  the 
employ  of  the  engineering  department 
of  Portland  since  1891. 

William  Deforest  Stratton,  for 
many  years  president  of  the  Mobile, 
Jackson  &  Kansas  City  R.R.,  and  also 
a  railroad  contractor,  died  at  his  home 
in  Middletown,  N.  Y.,  last  week.  Mr. 
Stratton  was  78  years  of  age.  He  built 
a  number  of  important  railroad  bridges, 
among  them  being  the  Pennsylvania 
R.R.  bridge  across  the  Susquehanna 
River  at  Harrisburg,  a  bridge  across 
the  Delaware  ..t  North  Philadelphia  and 
one  across  the  Mississippi  at  Ruolo, 
Neb.,  for  the  Illinois  Central.  He  also 
was  in  charge  of  constructing  the 
Baltimore  &  Ohio  tunnel  through 
Philadelphia. 

Franklin  Cogswell  Prindle,  a  re- 
tired rear-admiral  in  the  Civil  Engi- 
neer Corps  of  the  United  States  Navy, 
died  at  the  Naval  Hospital,  Washings 
ton,  D.  C,  March  6,  aged  82  years.  Ad- 
miral Prindle  was  born  in  Vermont 
alid  received  his  early  education  in 
Arlington,  later  becoming  a  student  at 
Rensselaer  Polytechnic  Institute.  How- 
ever, he  was  not  graduated  inasmuch 
as   the    Civil    War   broke   out   shortly 
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Turbine   Maker    Installs 
Hydraulic  Laboratory 

Equipment  Provided  for  Making  Variety 

of  Complete  Tests   in  New  .$40,000 

Brick  Structure 

By  John  S.  Carpenter 

Hydraulic  Engineer,   S.  Morgan  Smith  Co., 
York,  Pa. 

TO  PROVIDE  facilities  for  testing 
hydraulic  turbines,  draft  tubes  and 
turbine  settings,  the  S.  Morgan  Smith 
Co.  of  York,  Pa.,  has  just  completed, 
at  a  cost  of  $40,000,  the  construction 
of  a  modern  test  flume.  Previously  the 
bulk  of  the  testing  work  had  to  be 
carried  on  at  the  flume  of  the  Holyoke 
(Mass.)  Water  Power  Co.,  but  owing 
to    the    increasing    demands    for    tests 

after  he  entered  college  and  he  en- 
listed in  the  Engineering  Corps  of  the 
Navy,  subsequently  winning  an  ap- 
pointment as  third  assistant  engineer. 
After  two  years'  service  at  sea  he  was 
promoted  and  returned  to  a  post  in 
New  York  City.  At  the  end  of  the  war 
he  resigned,  but  two  years  later  ac- 
cepted an  appointment  as  assistant  civil 
engineer  at  the  New  York  Navy  Yard. 
He  was  commissioned  a  civil  engineer 
in  the  Navy  in  1869,  winning  succes- 
sive promotions'  until  at  the  time  of 
his  retirement  in  1890  he  was  a  cap- 
tain. During  his  active  professional 
career  he  served  as  civil  engineer  at 
the  navy  yards  in  stations  at  Ports- 
mouth, N.  H.,  Boston,  Newport,  Brook- 
lyn, League  Island,  Norfolk,  Port 
Royal,  S.  C,  Key  West  and  Pensacola, 
Fla.,  Mare  Island,  Puget  Sound,  Yerba 
Buena  Island,  Calif.,  and  Honolulu.  In 
addition  to  his  military  careev,  he 
served  various  large  corporations  in  an 
official  capacity.  He  was  elected  a 
member  of  the  American  Society  of 
Civil  Engineers  in  1874  and  of  the  In- 
stitution of  Civil  Engineers  of  Great 
Britain  in  1883. 

William  A.  Howell,  engineer  of 
streets  and  highways  of  the  City  of 
Newark,  N.  J.,  and  former  president 
of  the  American  Society  for  Municipal 
Improvements,  died  at  his  home  in 
Newark,  March  12,  aged  63  years.  He 
had  been  in  the  employ  of  the  city 
since  1893.  Mr.  Howell  was  a  graduate 
of  New  York  University.  His  first 
engineering  experience  was  with  the 
Pennsylvania  R.R.,  serving  that  road 
in  various  engineering  capacities  foi- 
10  years,  when,  in  1889  he  was  made 
chief  engineer  of  the  New  York, 
Susquehanna  &  Western  R.R.  The  fol- 
lowing year  he  engaged  in  railroad 
engineering  in  the  West  Indies.  In 
1893  he  became  associated  with  the 
City  of  Newark  as  assistant  engineer 
of  the  Department  of  Streets  and 
Highways,  being  later  elevated  through 
the  grades  of  engineer  of  track  eleva- 
tion and  principal  assistant  engineer  to 
engineer  of  the  department.  He  was 
a  member  of  the  American  Society  of 
Civil  Engineers. 


at  that  place  it  was  often  difficult  for 
turbine  manufacturers  to  get  work 
done  in' time  to  meet  shipping  dates. 
With  its  new  test  flume,  the  S.  Morgan 
Smith  Co.  is  in  a  position  to  conduct  its 
testing  and  research  work  at  its  own 
plant. 

i  The  new  hydraulic  laboratory,  as 
shown  in  the  accompanying  illustration, 
is  a  two-story  brick  structure  24  x  72  ft. 
in  plan.  The  equipment  includes  a 
double  suction,  9,000-gal.-per-minute, 
50-hp.  pump  driven  by  induction  motor, 
giving  a  maximum  head  of  12  ft.  on 
the  turbine.  This  pump  takes  its  water 
under  a  head  from  a  weir  discharge 
pit  and  delivers  into   a   baffle  chamber 
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New   Hydraulic  Laboratory 
of  S.  Morgan  Smith  Co. 

with  an  overflow  to  keep  the  head  con- 
stant, the  flow  passing  thence  to  a 
head-race  tank.  A  valve  is  used  on 
the  discharge  to  regulate  the  overflow. 
From  the  turbine  discharge  the  water 
passes  through  stilling  racks  and  then 
over  a  sharp-crested  weir  without  end 
contractions  and  with  an  edge  of 
planed  strip  brass.  Water  passes  thence 
into  the  pump  suction  and  the  cycle 
begins  anew. 

On  the  operating  floor  are  an  Alden 
oil-type  hydraulic  brake,  Fairbanks 
scales,  and  gate  operating  mechanism. 
Constant  water  pressure  for  the  brake 
is  obtained  from  a  standpipe.  Turbine 
speeds  are  taken  from  a  revolution 
counter  similar  to  that  used  at  Holyoke. 
The  discharge  is  indicated  by  a  finely 
graduated  hook  gage  in  a  stilling  tank 
in  the  tail-race.  The  actual  and 
eft'ective  head  is  measured  by  the  differ- 
ence beween  gages  in  the  head  and  tail- 
races  and  can  be  checked  by  a  direct- 
reading  head-gage.  A  view  of  the 
operating   flow  is  shown  on  p.  513. 


Head-Race  Pit  with  Test  Turbine 
Casing  in  Place 
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Operating  Floor,  with  Hydraulic  Brake,  Scales  and  Gate  Mechanism 


One  of  the  illustrations  shows  the 
floor  of  the  head  race  pit  with  test 
turbine  casing  in  place  and  gate  rigging 
connected  up.  The  turbine  rests  on  a 
large  cast-iron  plate  which  can  be  le- 
moved  if  desired.  By  means  of  a  side 
opening  not  shown  in  the  picture  hori- 
zontal turbine  settings  also  can  be 
tested.  A  3-ton  hand  crane  is  provided 
for  taking  the  turbine  out  of  the  pit  or 
removing  draft  tubes. 

Regularity  in  taking  readings  is  pro- 
vided by  a  double  pendulum  electric 
time  clock,  which  rings  every  half 
minute. 

The  hydraulic  laboratory  design  was 
prepared  by  George  A.  Jessop,  of  the 
piigineering  department  of  the  S. 
.Morgan  Smith  Co. 


First  Pipe  Made  at  New  Plant 

On  March  1,  the  date  announced  by 
President  J.  R.  McWane  last  September, 
the  first  pipe  was  made  at  the  new  pres- 
sure pipe  works  of  the  McWane  Cast 
Iron  Pipe  Co.,  Birmingham,  Ala.,  for 
which  the  site  was  acquired  last  Sep- 
tember. The  present  plant,  the  first 
unit  of  a  larger  future  development, 
will  produce  8,000  ft.  of  small  cast-iron 
pipe  per  day.  Its  U-in.  iron  pipe,  the 
company  claims,  is  the  smallest  of  its 
kind  made.  Larger  sizes  also  are  manu- 
factured. The  pipe  is  equipped  with  the 
McWane  precalked  joint  described  in 
Engineering  News-Record,  Sept.  7, 
1922,  p.  413. 

The  McWane  company  al.so  an- 
nounces the  opening  of  sales  offices  in 
Philadelphia,  Birmingham,  Dallas,  and 
Los  Angeles,  with  warehouse  stocks  at 
other  points. 

Lumber   Standards   Committee 
Fixes  Basis  of  Measurement 

TTie  Central  Committee  on  Lumber 
Standards,  Washington,  D.  C,  an- 
nounced la.Kt  week  through  its  executive 
secretary,  R.  0.  Merritt,  that  at  a 
recent  meeting  in  Chicago  it  had 
agreed,  by  majority  vote,  to  the  "rough 
irreen"  basis  of  measurement  for  lum- 
KfT — that  is,  measurement  of  the 
lumber  sawn  full  size  as  it  falls  from 
'^10  log  and  not  its  size  when  "rough 
:  I  y." 

A  study  of  the  most  economical  and 
i>racttcal  fhicknessefl  for  standard 
boards  is  now  hfing  made  by  the  con- 
Kulting  committof  on  lumber  standards. 
It  is  agreed  that  a  board  should  not  be 
1  in.  thick  when  the  purpo.xe  for  which 
it  is  used  ran  be  served  by  a  Ics.ser 
thickness. 


Equipment  Exported 

According  to  figures  given  out  by  the 
U.  S.  Department  of  Commerce,  ex- 
ports of  power  shovels  and  other  types 
cf  construction  equipment  for  Decem- 
ber, 1922,  were  as  follows:  1  power 
shovel,  valued  at  $7,130;  556,.500  lb.  of 
dredging  machinery  valued  at  $78,193; 
nine  cranes  valued  at  $60,171;  514 
hoists  and  derricks  (except  mining) 
valued  at  $48,808. 

The  power  shovel  was  shipped  to 
British  South  Africa.  Mexico  was  the 
bigger  consumer  of  dredging  ma- 
chinery, and  Japan  took  two  cranes 
at  $25,516. 


Contractors  Outline  Program 
of  Co-operation 

From  the  report  of  the  Com- 
mittee on  Methods  prexentcd  at 
the  annual  lonvention  of  the  As- 
sociated General  Contractors  in 
Los  Angeles,  Cal.,  Jan.  30-Feb.  S. 

AS  a  result  of  the  investigation  and 
activities  of  your  Committee  on 
Methods  during  the  past  year,  the 
following  recommendations  are  made: 

(1)  That  the  Association  continue 
its  co-operative  work  with  other  associ- 
ations in  formulating  standards  and 
simplifying  dimensions  in  the  field  of 
materials   and   equipment   production. 

(2)  That  the  contact  formed  with 
equipment  manufacturers  during  the 
past  year  be  strengthened,  and  that  the 
joint  work  of  these  agencies  be  extend- 
ed to  all  subjects  of  mutual  interest. 

(3)  That  a  meeting  be  arranged 
with  officials  of  the  income  tax  unit  to 
establish  rational  values  for  the  de- 
preciation of  construction  equipment, 
and  to  provide  contractors  with  in- 
formation to  assist  them  in  properly 
making  out  their  returns. 

'4)  That  the  Association  continue 
to  improve  safety  measures  in  the  con- 
struction industry  and  co-operate  with 
the  National  Safety  Council  in  its  in- 
vestigation and  presentation  of  im- 
proved safety  methods  and  devices. 

(.S  That  the  As.<iociation  join  with 
other  associations  of  engineers,  archi- 
tects and  manufacturers  to  further  the 
study  of  seasonal  fluctuation  in  indus- 
try and  devise  means,  as  far  as  possible, 
for  its  elimination  in  both  tlie  basic 
industrif-s  of  construction  and  in  other 
lines  of  production. 


Some  Neglected  Factors  in 
the  Care  of  Equipment 

Lack  of  Cleaning  and  Lubrication  Boosts 

Power   Consumption — Periodic 

Inspection  Important 

By  Clarence  E.  Bement 

Vice-Pre.iident  and  General  .Manager. 
Novo  Engine  Co.,  Lansing,  .Mich. 

Mr.  Bemeiit'n  organization,  which 
vmnufactures  gasoline  engines,  pumps, 
air  compressors  and  hoists  for  con- 
tractors' use,  has  often  been  com- 
mended for  the  promptness  and  com- 
pleteness of  the  service  rendered  to 
})urchu.-<ers  of  its  products.  One  ex- 
ample may  be  cited: 

A  contractor  ordered  some  piston 
rings  wi'hont  specifying  size  or  type. 
Instead  of  conanming  time  in  corre- 
spondence and  keeping  a  machine  idle 
on  the  job,  the  Novo  company  shipped 
to  him  immediately  i>istoH  rings  for 
All  models  of  its  engines,  so  that  the 
contractor  might  select  those  for  his 
particular  needs  and  return  the  others. 
— Editor. 

IN  RECENT  years  much  publicity  has 
bJcn  given  the  subject  of  "Service" — 
meaning  that  branch  of  the  manufac- 
turer's business  treating  of  proper  oper- 
ation and  maintenance  of  equipment  in 
the  field.  This  extends  all  the  way  from 
."^uch  small  courtesies  as  placing  a  man 
at  the  owner's  disposal  to  instruct  his 
operator,  to  replacing  the  whole  unit 
if  it  proves  to  be  unsatisfactory.  All 
manufacturers  are  alert  to  the  impor- 
tance of  rendering  such  service  in  the 
most  eflficient  and  acceptable  manner. 

Strange  to  say,  the  importance  of 
this  service  is  more  fully  appreciated 
by  the  manufacturer  than  the  owner. 
From  the  standjioint  of  a  manufacturer 
of  equipment  u.sed  in  the  construction 
industry  we  find  a  surprising  condition 
of  indifference  with  respect  to  the 
proper  operation  and  maintenance  of 
equipment  sold  by  us,  notwithstanding 
the  fact  that  equipment  out  of  commis- 
sion becomes  a  most  serious  factor  of 
annoyance  and  expense  to  the  owner. 
The  fact  that  the  purchase  of  a  piece  of 
machinery  frequently  represents  an  in- 
vestment of  much  money  seems  to  be 
lost  sight  of,  although  its  efficient  serv- 
ice may  mean  to  the  owner  the  differ- 
ence between  profit  and   loss  on  a  job. 

Why  Breaks  Occur 

Many  constructors  do  not  have  a 
mechanic  on  the  job,  but  entrust  the 
care  and  adjustment  of  expensive  ma- 
chinery to  untrained  men.  The  result 
is  that  bearings  and  gears  break  be- 
cause concrete  is  allowed  to  collect  day 
after  day;  grerise  cups  are  broken  off 
and  the  hole  becomes  clogged  with  dirt. 
Until  the  final  crash  comes  the  power 
consumed  in  overcoming  the  friction  in 
such  plants  constitutes  a  large  per- 
centage of  the  total  consumption  of 
power — perhaps  50  per  rent  or  more. 
On  top  of  this  is  the  expense  due  to  the 
delay  while  waiting  for  the  arrival  of 
the  repair  jiarts  that  have  been  mdered. 

Witri  few  exceptions  constructors  do 
not  appreciati-  how  anxious  the  manu- 
facturer is  to  put  his  service  depart- 
ments on  the  most  efTicient  basis  or 
how  much  depends  upon  the  con- 
tractor's own  cooperation.  This  is  not 
fault-finding   crili'i-'m.      Thn    cnnKtnic. 
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tor  has  many  problems  to  solve,  and 
as  long  as  a  machine  will  run  at  all  its 
proper  care  seems  one  of  lesser  impor- 
tance. 

Lubrication  is  perhaps  the  oldest  and 
at  the  same  time  one  of  the  most  im- 
portant of  all  maintenance  problems. 
If  a  statement  representing  the  expense 
chargeable  to  improper  lubrication  or 
lack  of  lubrication  could  be  placed  before 
the  individual  owners  of  machinery  used 
in  the  construction  industry,  an  im- 
mediate and  far-reaching  reform  in  this 
phase  of  the  maintenance  problem 
would  result. 

Repair  Parts 

In  the  matter  of  repair  parts,  a  little 
foresight  on  the  part  of  the  owner  or 
opeiator  will  in  most  cases  eliminate 
delay  and  the  expense  incident  thereto. 
The  observance  of  a  few  simple  rules 
applicable  in  all  cases  would  result  in 
a  great  advantage  to  both  the  manu- 
facturer and  owner.  Care  should  be 
exercised  in  giving  complete  name,  ad- 
ress  and  point  to  which  parts  should  be 
shipped.  Complete  part  number  and 
name  of  part  should  be  specified,  as  well 
as  serial  number  of  machine  and  size, 
if  so  designated.  If  in  doubt  as  to  part 
number  and  description  send  in  old  part 
properly  tagged  for  identification. 

Constructoi's  can  save  themselves 
much  money  by  having  their  equipment 
thoroughly  examined  during  idle  pe- 
riods, either  by  their  own  mechanics  or 
one  representing  the  manufacturer. 
Worn  parts  can  them  be  replaced,  bear- 
ings rebabbitted  and  everything  put  in 
perfect  working  order.  After  this  has 
been  done  the  machines  should  be  re- 
painted, all  exposed  iron  and  steel  sur- 
faces greased,  and  then  placed  under 
cover. 

Machinery  given  such  care  and  atten- 
tion will  long  outlive  machinery  which 
receives  no  attention,  until  it  breaks 
down.  The  owner  will  be  repaid  in  the 
more  efficient  and  longer  service  to  be 
had  from  the  machine  and  this  benefit 
is  reflected  to  the  manufacturer  in  the 
more  cordial  feeling  toward  the  equip- 
ment sold  by  him. 

f  ] 
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Alpha  Portland  Cement  Co.,  Eas- 
ton.  Pa.,  has  purchased  the  assets  and 
goodwill  of  the  Continental  Portland 
Cement  Co.,  St.  Louis,  and  will  con- 
tinue the  business,  maintaining  offices 
in  St.  Louis.  It  is  the  intention  of  the 
Alpha  management  to  increase  the 
plant's  present  capacitv  of  3,200  bbl. 
daily  to  from  4,000  to  5,000  bW.  daily. 

Rix  Compressed  Am  and  Drill  Co., 
San  Francisco,  announces  the  opening 
of  its  new  quarters,  a  four-story  struc- 
ture at  505  Howard  St. 

jB.  Olney  Hough,  for  many  years 
editor  of  the  American  Exporter,  has 
resigned  from  that  position  to  establish 
himself  as  export  consultant  to  manu- 
facturers, banks  and  exporters  under 
the  name  of  B.  Olney  Hough,  Inc.,  ^7 
Battery  Place,  New  York  City.  During 
a  business  experience  of  25  years  he 
lias  been  salesman,  both  domestic  and 
foreign,  manager  and  buyer  for  manu- 
facturing plants,  and  has  operated  as 
export  merchant  in  the  United  States 
and  import  merchant  in  foreign  coun- 


tries.    He  is  the  author  of  the  book 
"Practical  Exporting." 

GiBB  Instrument  Co.,  Bay  City, 
Mich.,  maker  of  electric  welding 
equipment,  has  increased  its  author- 
ized capital  stock  from  $75,000  to  $175,- 
000.  Of  the  increase  $40,000  has  been 
sold  at  par  to  provide  increased  manu- 
facturing facilities. 

Samubx  B.  Cochrane,  secretary  and 
general  manager.  Atlas  Steel  Barrel 
Corp.,  Bayonne,  N.  J.,  died  at  his  home 
in  Brooklyn,  N.  Y.,  Feb.  27.  He  was 
63  years  old  and  became  president  of 
the  Atlas  company  10  years  ago. 

William  C.  Wright,  sales  agent  for 
the  Wyoming  Shovel  Works,  Wyoming, 
Pa.,  and  The  L.  &  I.  J.  White  Co.,  Buf- 
falo, N.  Y.,  has  been  appointed  sales 
agent  for  the  Philadelphia  district, 
effective  Feb.  1,  by  the  Steacy-Schmidt 
Manufacturing  Co.,  of  York,  Pa.,  manu- 
facturers of  kilns,  dryers,  boilers, 
stacks,  gray  iron  and  semi-steel  cast- 
ings, special  machinery  and  builders 
of  complete  lime  and  hydrating  plants. 

A.  W.  Berghoefer  has  again  become 
associated  with  the  Gifford-Wood  Co., 
manufacturer  of  elevating  and  convey- 
ing machinery  and  ice  tools,  and  will 
be  located  at  the  New  York  office. 

R.  Van  Hobtvenbekg,  formerly  gen- 
eral sales  manager  of  the  Standard 
Scale  &  Supply  Co.,  Pittsburgh,  has 
been  appointed  general  sales  manager 
of  the  Dravo  Equipment  Co.,  with 
headquarters  in  Pittsburgh. 

Chicago  Pneumatic  Tool  Co.,  New 
York,  announces  the  appointment  of 
H.  J.  Bradley  as  branch  manager,  San 
Francisco,  succeeding  J.  K.  Haigh  who 
has  been  transferred  to  the  Chicago 
branch  to  resume  sales  work. 

Laib  Co.,  Louisville,  Ky.,  manufac- 
turer of  vnrought  pipe  valves  and  fit- 
tings, has  filed  articles  of  charter 
amendment  providing  for  an  increase 
in  capitalization  from  $150,000  to 
$900,000.  The  $750,000  will  be  raised 
by  the  sale  of  2,000  shares  of  preferred 
stock  and  issuance  of  5,500  shares  of 
common  stock  at  a  par  value  of.  $100. 
Fart  of  the  5,500  shares  of  common 
stock  will  be  issued  as  a  stock  dividend. 

OxwELD  Acetylene  Co.,  Newark. 
N.  J.,  announces  that  its  western 
department  has  recently  moved  to 
larger  quarters  at  1050  Mission  St., 
San  Francisco.  Leo  Romney,  manager 
of  the  western  department,  states  that 
the  move  was  made  necessary  by  the 
rapidly  growing  business  on  the  Pacific 
Coast.  At  the  new  location  the  com- 
pany occupies  the  entire  building,  two 
stories  and  basement,  20x150  ft.,  which 
affords  better  facilities  for  the  ware- 
housing of  surplus  stocks  of  welding 
and  cutting  apparatus,  for  private  and 
general  offices  and  for  an  apparatus 
repair  service  department. 

Standard  Conveyor  Co.,  North  St. 
Paul,  Minn.,  announces  that  it  has  ac- 
quired by  purchase  all  the  rights,  titles 
and  patents  pertaining  to  the  Brown 
Portable  Conveying  Machinery  Co.'s 
line  of  portable  and  sectional  piling, 
elevating,  conveying,  loading  and  un- 
loading machinery  for  the  handling  of 
packed  and  loose  materials.  This 
machinery  has  been  manufactured  by 
the  Brown  company  at  North  Chicago 
for  ten  years.  Until  further  notice  the 
plant  will  be  continued  in  operation  by 
the  Standard  company. 


R.  W.  Heerlein  has  assumed  the 
duties  of  vice-president  and  general 
manager  of  the  newly  organized  Flint 
Structural  Steel  Co.,  Flint,  Mich.  This 
organization  is  affiliated  with  Massillon 
(Ohio)  Bridge  &  Structural  Co.,  which 
recently  purchased  the  Flint  plant  of 
the  Perkins  Structural  Steei  Co.  and 
has  in  turn  sold  it  to  the  Flint  company. 
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Equipment  and  Materials 

I  '\ 

Price  Cut  on  Portable  Conveyor 

A  reduction  of  about  16  per  cent  in 
the  price  of  its  Cub  portable  conveyor 
for  handling  sand,  stone,  and  other  loose 
material  is  announced  by  the  Link-Belt 
Co.,  Chicago.  The  new  price  is  $585  as 
against  $700  previously  charged. 

The  equipment  is  mounted  on  two 
wheels,  is  driven  by  a  2-hp.  electric 
motor,  has  a  conveyor  belt  speed  of 
250  ft.  per  minute  and  a  capacity  of 
45  cu.ft.  per  minute  with  uniform  feed- 
ing. In  explanation  of  its  price  reduc- 
tion the  company  states  that  the  loader 
has  been  placed  on  a  quantity  produc- 
tion basis,  resulting  in  substantial  sav- 
ings in  manufacturing  costs. 

Recording  Device  on  Auto  Shows 
Condition  of  Road  Surface 

To  indicate  to  highway  engineers  the 
condition  of  road  surfaces  a  record- 
ing instrument  known  as  the  Vialog. 
designed  for  attachment  to  a  passenger 
automobile  or  truck,  has  recently  been 


Dashboard  Carries  Recording  Device 

perfected  and  placed  on  the  market  by 
the  Universal  Road  Machinery  Co.. 
Kingston,  N.  Y.  As  shown  in  the  ac- 
companying illustration  of  an  inspec- 
tion car  of  the  New  York  State  High- 
way Commission,  the  device  is  installed 
on  the  dashboard.  It  is  built  almost 
entirely  of  aluminum  and  is  light  and 
compact. 

Within  the  box  is  a  paper  chart  6  in. 
wide  driven  by  a  flexible  shaft  con- 
nected to  one  of  the  front  wheels;  two 
recording  pencils  are  actuated  through 
a  connection  with  the  front  axle.  The 
paper  is  furnished  in  lengths  sufficient 
for  the  inspection  of  11  miles  of  road. 
A  clutch  is  provided  so  that  the  instru- 
ment may  be  operated  or  disengaged  at 
will. 

As  the  automobile  is  driven  over  the 
road  the  chart  moves  in  direct  ratio  to 
the  distance  traveled  (the  scale  is  1  in. 
to  50  ft.  of  road)  and  the  recording 
pencils  make  a  series  of  irregular  or 
straight  lines  depending  on  the  condi- 
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tion  of  the  pavement.  In  this  way  the 
depressions  and  high  spots,  are  located, 
measured  and  recorded.  The  moving: 
paper  chart  is  in  plain  view  of  the  ob- 
server so  that  notes  may  be  made  and 
topography  or  structures  sketched  in  as 
the  inspection  proceeds. 

Irregularities  in  the  pavement  are 
also  automatically  summed  up  and 
may  be  read  at  any  time.  This  in- 
formation may  be  reduced  to  inches  of 
irregularities  per  mile  of  pavement  by 
a  simple  calculation,  for  use  in  com- 
paring various  types  of  pavement  or 
pavements  of  the  same  type  on  differ- 
ent routes.  The  device  is  the  inven- 
tion of  Harley  Dunbar,  an  engineer  of 
the  New  York  State  Highway  Coni- 
sion. 

Portable  Air  Compressor  Mounted 
on  Ford  Truck 

A  recent  development  in  portable 
road-building  and  paving  machinery  is 
found  in  an  air  compressor  mounted  on 
a  standard  Ford  truck  which  has  been 
introduced  by  the  Ingersoll-Rand  Co., 
New  York.  The  compressor  is  firmly 
held  down  to  the  truck  chassis  by  means 
of  U-bolts,  so  that  it  is  unnecessary  to 
drill  bolt  holes  or  make  other  altera- 
tions. 

The  air-compressing  plant  consists  of 
a  two-cylinder,  vertical  compressor, 
direct-connected  to  a  four-cylinder, 
four-cycle,  tractor  type  of  gasoline 
engine;  a  radiator  and  fan  for  cooling 
the  water  for  both  the  compressor  and 
engine;  an  air  receiver;  fuel  tank  and 
other  accessories.  A  regulator  is  fur- 
nished for  automatically  throwing  the 
load   off   the    compres.sor   when    a    pre- 


dctfrminod  maximum  receiver  pri'.ssun' 
i«  reached  and  throwing  the  load  on 
the  compressor  at  a  predetermined 
minimum  prcRsure. 

With  the  outfit  there  are  also  .nup- 
l.lied  several  tool  boxes  attached  to  the 
steel  frame  holding  the  compres.sor  a:id 
'•ngine.  These  ar»-  used  for  holding 
rock  drills  and  pneumatic  tools. 

This  compressor  has  a  capacity  of  91 
lU.ft.  (if  free  air  per  minute  and  will 
operate  a  Jackhamer  rock  drill  or  two 
paving  breakers,  or  other  pneumatic 
tools  such  as  are  used  by  contractors 


and  public  service  companies  for  road 
building,  tearing  up  asphalt  for  pipe 
trenches,  erecting  steel  structures,  or 
for  general  maintenance  work. 


Leather- Waste  Flooring  Improved 
by  Asphalt  Impregnation 

An  improved  feature,  in  the  form  of 
an  impregnation  with  a  rock-asphalt 
composition,  has  been  introduced  in  the 
manufacture  of  the  leather-waste  in- 
ductrial  flooring  slabs  developed  by 
A.  C.  Denning,  of  the  Endicott-Johnson 


Corp.,  siioc  inanul.-ictui'cis,  Johnson 
City,  N.  Y.,  and  described  in  Engineer- 
ing Neiry.Rccnrd  of  Nov.  23.  1922,  p. 
908.  This  change  in  the  process  fol- 
lowed the  taking  over  of  the  distribu- 
tion of  this  product  by  the  James  A. 
f'offey  Engineering  Corp.,  New  York 
City  manufacturers  of  Minralite  mastic 
mix,  which  is  employed  in  treating 
the  i-in.  strips  of  leather  fibre  which 
aie  built  up  into  16  x  28-in.  laminated 
sheets  »  or  5  in.  thick.  With  the  as- 
phaltic  treatment  adopted  the  joints 
between  the  leather  strips  are  filled 
and  a  smoother,  more  waterproof  sur- 
face secured  than  was  the  case  with 
the  untreated  leather  fibre.  The  weight 
(if  the  treated  flooring  is  about  4  lb. 
|.cr  square  foot  and  is  being  introduced 
under  the  trade  name  "Long  Life  Fibre 
Flooring." 

The  flooring  is  designed  for  use  in 
factories,  warehouses  and  offices,  and 
.imong  the  advantages  claimed  for  it 
;ire:  Great  durability,  as  demortstrated 
hy  three  years'  tests  at  the  Endicott- 
.lohnson  plant;  resiliency,  thereby 
minimizing  the  fatigue  of  workers  who 
arc  on  their  feet  all  day;  non-slipperi- 
ness;  fire-resisting  qualities;  and  sim- 
plicity of  laying.  The  mat<>rial 
fumi.shes  a  comparatively  noiseless 
flooring  and  is  recommended  for  in- 
stallations whcrt  trucking  is  done. 


Publications  from  the 
Construction  Industry 

Elevativg  Loaders — BarbeR-Greene 
Co.,  Aurora,  111.,  has  published  a  32-p. 
illustrated  booklet  entitled  "Results  on 
Road  .Jobs."  It  presents  sketches  and 
photographs  of  a  wide  variety  of  ma- 
terial-handling installations  together 
with  brief  descriptions  of  each  job  and 
records  of  progress.  The  latter  portion 
of  the  booklet  is  devoted  to  portable 
conveyors  of  the  endless  belt  type. 


Backfiller  —  Buckeye  Traction 
Ditcher  Co.,  Findlay,  Ohio,  has  pub- 
lished an  illustrated  booklet  describing 
its  Model  D  backfiller.  The  machine  is 
mounted  on  full-length  crawler  traction 
and  has  a  boom  with  a  swinging  range 
of  160  deg. 


Rail  Steel  Reinforcement  —  Laclede 
Steel  Co.,  St.  Louis,  has  published  an 
attractively  printed  '  and  illustrated 
volume  of  84  p.  on  rail  steel  for  con- 
crete reinforcement.  Information  is 
given  as  to  the  source  and  manufacture 
of  steel  bars,  both  from  rail  steel  and 
billets,  the  various  grades  of  rein- 
forcing steel  and  the  properties  pe- 
culiar to  each.  It  is  the  aim  of  the 
liublication,  by  presenting  a  full  de- 
scription of  the  manufacture,  physical 
properties  and  use  of  rail-steel  bars, 
to  answer  attacks  on  this  product  made 
by  distributors  of  billet  bars.  The 
text,  however,  is  technical,  not  contro- 
versial, among  the  topics  discussed 
being  a  compari-son  of  the  different 
grades  of  steel,  with  particular  refer- 
ence to  crystallization,  uniformity, 
brittleness,  and  bending.  The  latter 
portion  of  the  volume  is  devoted  mainly 
to  photographs  of  structures  reinforced 
with  rail  steel  bars,  including  largo 
public  buildings,  office  and  industrial 
structures,  grain  elevators,  dams,  .sew- 
ers and  other  public  works,  bridges, 
roads  and  docks.  The  text  concludes 
with  standard  specifications  for  con- 
crete reinforcement  bars. 


Water  Snftrniiifl  ~  GkAVER  CoRP., 
Fast  Chicago,  Ind.,.  has  issued  an  R-p. 
bulletin  on  its  Zeolite  wat^r-softening 
equipment  for  industrial  and  home  use. 


Centrifugal  Piimpx  —  THE  AUJS- 
Chalmers  Manufacturing  Co.,  Mil- 
waukee, ha.s  just  published  a  ."JS-p.  illus- 
trated bulletin  entitled  "Centrifugal 
P  u  m  1)  s  and  Centrifugal  Pumping 
Units."  The  fir.st  half  of  the  text  deals 
with  the  company's  standard  types  of 
centrifugal  pump  ranging  upward  from 
a  size  of  1 J  in.  and  a  capacity  of  l.'iO 
gal.  per  minute.  Advice  is  given  re- 
garding the  application  of  both  single- 
stage  and  multi-stage  units  and  the  best 
types  of  drive  under  different  condi- 
tions. Curve.s  of  tests  are  reproduced  to 
show  wide  ranges  of  high  efficiency  with 
variable  speeds.  A  numlier  of  appli- 
cations of  the  multi-stage  pump  to  city 
pumping  service,  hydraulic  elevators, 
fire  service,  boiler  feed  supply,  unwater- 
ing  mines,  irrigation,  and  general 
industrial  use  are  illustrated  and 
described.  The  latter  portion  of  the 
bulletin  is.  di'voled  to  special  pumps  for 
unusual  services,  among  Ihi'm  a  rubber- 
lined  pump  handling  liquids  containing 
gritty  matter  and  large  horizontal  and 
vertical  centrifugal  pumps.  Several 
pages  arc  devoted  to  head-capacity 
and  to  friction  tables.  The  bulletin 
concludes  with  a  valuable  chapter  of  in- 
structions on  the  installation  and  oper- 
ulion  of  horizontal  centrifugal  pumps. 
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Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


Why  Construction  Cost  Is  High 
and— Will  It  Go  Higher? 

Volume  of  1922  Contracts  49  Per  Cent  Heavier  than  for  1921— 
Further  Cost  Inflation  Depends  on  March-May  Awards 


A  glance  at  Chart  I  shows  what  ap- 
pears to  be  a  paradox:  construction 
cost  rising  steadily  month  after  month, 
while  contract  volume  declines.  When 
prices  of  building  materials  were  at  the 
minimum,  in  May.  1922,  the  volume  of 
large  contracts  awarded  was  79  per 
cent  above   1913.     In   February,   1923, 


the  C.  V.  being  162  on  the  basis  of  four 
issues  of  Construction  News.  The  peak 
(179)  occurred  in  May.  In  these  three 
months  over  half  a  billion  dollars  worth 
of  large  contracts  was  awarded.  Vol- 
ume fell  otf  heavily  in  June  and  July, 
but  nevertheless  has  remained  consist- 
ently above  100,  and  has  thus  permitted 
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CHART  I— PRESENT  SITUATION :  COST 
RISING,  VOLUME  DECLINING 

the  cost  index  had  mounted  to  197.40, 
and  contracts  stood  at  105  compared 
with  100  in  1913.  At  present  the 
E.  N.-R.  Cost  Index  registers  205.25, 
with  the  trend  still  upward. 

Chart  II,  however,  largely  explains 
the  anomaly.     Cost  declined  throughout 

1921,  while  contract  letting  was  8  per 
cent  below  the  1913  par.  Furthermore, 
in  the  last  seven  months  of  1920  the 
Construction  Volume  Index  (C.V.) 
averaged  30  per  cent  below  1913.  The 
lowest   cost    point    occurred    in   March, 

1922,  when  the  general  decrease  from 
the  peak  was  38  per  cent.  The  very 
next  month  showed  a  3-point  increase, 
and  thereafter  construction  cost  began 
its  re-inflation.  In  March,  also,  the 
heavy  contract-letting  of   1922   began, 


CHART  II— CONSTRUCTION  COST  AND 
VOLUME   SINCE   MAY,    1921 

the  maintenance — and  even  the  con- 
tinued inflation — of  cost. 

Whether  cost  will  continue  to  ad- 
vance and,  if  so,  for  how  long,  will  de- 
pend very  much  upon  the  amount  of 
work  placed  under  contract  in  the  next 
three  months.  A  C.V.  of  less  than  120 
would  probably  check  the  rising  tide  of 
prices.  Indications  are  that  March 
contracts  will  considerably  exceed  those 
of  the  previous  month.  Anything  more 
would  be  a  mere  guess. 

At  present  the  mill  price  of  structu- 
ral steel  is  $2.25@$2.50  per  100  lb., 
with  a  decided  leaning  to  the  higher  fig- 
ure. Lumber  has  been  steady  for  the 
last  month,  as  have  brick  and  lime.  In 
the  last  few  weeks  two  large  cement 
companies  have  announced  advances. 


State  Road  Programs 

Indiana's  plans  will  probably  be  ready 
for  announcement  in  two  weeks. 

Oklahoma  reported  on  Mar.  2  that 
a  bill  was  pending  which  provides  for 
50  per  cent  of  the  automobile  taxes, 
which  aggregate  $3,500,000,  to  be  placed 
in  a  state  road  fund.  Another  bill 
provides  for  a  tax  of  2c.  per  gal.  on 
gasoline,  and  the  revenue  ($2,500,000) 
would  be  placed  in  the  road  fund.  This 
state  money  is  to  be  appropriated  to 
the  counties  according  to  their  state 
road  mileage,  and  will  be  spent  for  con- 
struction and  maintenance  of  state 
roads,  under  the  direction  of  the  state 
highway  commissioner. 

Montana  legislature  has  appropriated 
$150,000  per  year  for  the  two  fiscal 
years  beginning  July  1,  1923,  and  July  1, 
1924,  to  be  matched  with  county  road 
funds  and  Federal  Aid  on  the  basis  of 
15,  32  and  53  per  cent,  respectively. 
This  will  develop  $1,000,000  worth  of 
road  work  for  these  two  years,  pro- 
viding the  counties  put  up  $320,000  per 
year.  The  present  list  of  projects  which 
are  reasonably  certain  to  be  constructed 
with  county  and  state  funds  matching 
Federal  Aid,  and  which  will  probably  be 
placed  under  contract  this  year,  totals 
about  $650,000. 

It  is  possible  that  projects  on  the 
Federal  Aid  7  per  cent  system,  within 
Indian  reservations,  totaling  $1,200,000, 
will  go  under  construction  this  year. 


What  It  Cost  to  Build  North 
Carolina  Roads 

On  Feb.  1  the  North  Carolina  State 
Highway  Commission  let  contracts 
amounting  to  $3,030,099.  Bids  were  re- 
ceived from  165  contractors.  There 
were  twenty-one  projects  totaling 
193.67  miles,  of  which  63.68  miles  were 
concrete  or  asphaltic  paving  and  cost 
$1,933,937  or  about  $30,370  per  mile. 
This  included  grading,  draining, 
bridges,  culverts,  etc.,  but  did  not  in- 
clude the  usual  10  per  cent  for  engi- 
neering and  contingencies.  The  widtljs 
of  pavement  were  about  equally  divided 
between  16  and  18  ft. 
■  The  remaining  129.99  miles  were  of 
sand  clav  top  soil  or  earth,  costing 
:?!, 076,290,  or  about  $8,279  per  mile,  in- 
cluding grading,  draining,  structures, 
etc. 

The  concrete  bridges  and  culverts  in- 


cluded in  the  above  figures  amounted 
to  $378,877  or  $1,956  per  mile.  Such 
structures  throughout  the  entire  state 
average  about  $1,975  for  each  mile  of 
road  built. 

There  Are  1910  Miles  of  South 
Carolina  Roads 

The  total  miles  of  roads  under  main- 
tenance at  the  end  of  1922  was  1909.72 
as  compared  to  1313.5  at  the  beginning 
of  the  year.  The  total  cost  of  main- 
tenance work  supervised  by  the  depart- 
ment during  the  year  was  $474,120.78, 
of  which  $382,360.77  was  for  labor 
and  materials,  and  $91,760.01  was  for 
the  purchase  of  equipment.  The  aver- 
age cost  per  mile  per  year  was  $240.68. 
In  a  number  of  counties  the  funds  were 
insufficient  to  take  care  of  the  roads 
completed  on  the  State  Highway  Sys- 
tem, and  this  condition  became  worse 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  \vill  soon  be  called 
for,  in  Construction  News,  pp.  141  to 
159,  are  the  following: 

Apartment.  Philadelphia.  Pa.,  for  L. 
H.  Cahan  and  Sons,  $6,000,000. 

Depot,  Kansas  City,  Mo.,  for  Inter- 
urban    Central    Station   Co.,   $3,000,000. 

Office  building,  San  Francisco,  Calif., 
for  Pacific  Gas  and  Electric  Co.,  $1,- 
500,000. 

Pumping  station,  Milwaukee,  Wis., 
for  Commissioner  of  Public  Works. 
$1,500,000. 

Temple,  Milwaukee,  Wis.,  for  Mil- 
waukee Lodge  of  Elks,  $1,000,000. 

Auditorium,  Los  Angeles,  Calif.,  for 
Al  Malaikah  Temple,  A.A.O.N.M.S., 
$1,000  000. 

Hotel,  Portland.  Ore.,  for  P.  Wes- 
singer,  $1,000,00D. 

Steel  and  Sheetpiles  Placed 

for  $89  per  Ton 

Contract  pricg  for  furnishing  and 
erecting  1,360  tons  of  structural  an  J 
1,920  tons  of  steel  sheetpiling  for  an 
addition  to  the  shops  of  the  Inter- 
borough  Rapid  Transit  Ry.  at  Lenox 
Ave.  and  148th  St.,  New  York,  wa« 
$293,888.  McClintick-Marshall  Co.  The 
engineer's   estimate   was    $292,400. 

as  the  mileage  increased  during  the 
year.  It  is  estimated  that  the  funds  for 
1923  will  be  insufficient  in  almost  one 
half  of  the  counties. 
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Heaviest  February  Steel  Ingot 
Output  in  Last  Two  Years 

While  the  February  pig-iron  output 
reached  a  daily  average  of  106,935  tons, 
surpassing  all  previous  records  for  that 
month  and  showing  the  heaviest  ton- 
nage reported  since  March,  1920,  the 
steel  ingot  production  rate  fell  off  10 
per  cent  from  the  month  preceding. 

Steel  ingot  production  totals  as  re- 
ported by  the  American  Iron  and  Steel 
Institute  show  2,919,017  tons  for  Feb- 
ruary as  against  3,251,694,  in  January. 
Although  the  January  tonnage  is  the 
heaviest  reported  since  1920,  the  total 
for  February  is  nearly  30,000  tons 
greater  than  any  month  during  the  last 
two  years. 


STEEL  INGOT  OUTPUT  IN  GROSS  TONS 

1922  1921 

1,593,482      2. 203.186 

1,745.022     1,749.477 

2.370,751      1,570.978 


1923 
Januar>-   . .    .3,251.694 
February   . .  .2,919.017 
March 


A  Steady  falling  off  in  the  production 
rate  characterized  the  first  quarter  of 
1921  as  compared  with  a  gradual  gain 
in  output  during  the  corresponding 
period  of  1922.  With  the  steel  industry 
operating  at  about  90  per  cent  of  capac- 
ity as  against  80  per  cent  last  month 
and  .55  per  cent  one  year  ago,  the  out- 
put for  the  current  month  will  probably 
greatly  exceed  the  totals  for  either 
January  or  February. 


Bond  Market  Strong 

The  bond  market,  particularly  for 
municipal  securities,  has  continued 
strong  throughout  February  and  well 
into  the  first  half  of  the  current  month. 
This  development  is  due  to  the  great 
number  of  small  municipalities  taking 
advantage  of  the  current  money  market 
to  obtain  loans  for  improvement  pur- 
poses. 

According  to  the  National  City  Bank 
of  New  York,  the  City  of  Philadelphia 
sold  $8,000,000  4  per  cent  bonds,  due  in 
1953,  which  were  taken  on  a  3.88  per 
cent  basis.  Some  of  the  larger  munici- 
pal issues  of  the  month,  also  included: 
$5,000,000,  State  of  Oregon  4s  and  4is, 
to  yield  from  4.15  to  4.30  per  cent; 
$5,000,000,  State  of  West  Virginia  4s 
and  4Js,  at  an  average  price  of  99J  and 
interest;  $4,721,000,  Cleveland,  0.,  Us 
and  45s,  to  yield  from  4.10  to  4.25 
per  cent. 

Several  issues  of  5  per  cent  Canadian 
bonds  were  offered  in  the  American 
market  at  a  discount  from  par.  The 
larger  issues  included:  Montreal, 
$13,000,000;  Quebec,  $1,872,000;  Van- 
couver, $725,000  and  London,  $673,000. 

The  average  price  of  forty  standard 
bonds  listed  by  the  Wall  Street  Journal 
was  87.95,  Feb.  24  as  compared  with 
88.10,  January  24  and  86.28  on  Feb. 
24,  1922. 

Of  the  thirty-seven  representative 
issues  listed  in  the  accompanying  table, 
eleven  sold  at  par,  twenty-four  above 


and  two  below  par;  the  yields  ranging 
from  4.05  to  5.44  per  cent. 

Rates  varied  from  41  to  7  per  cent. 
The  single  4.',  issue  was  located  in 
Connecticut  with  one  at  7  per  cent  in 
California.  The  only  issue  drawng  53 
per  cent  was  sold  in  South  Carolina, 
with  one  each  at  5S  per  cent  in  South 
Dakota  and  Oregon.  All  the  6s  were 
disposed  of  in  Southern  states  with 
the  exception  of  one  in  Oregon.  The 
4is  were  confined  to  the  Middle  Atlantic 
and  Middle  Western  states  while  the 
bulk  of  the  55s  were  in  the  lower 
Mississippi  valley.  Securities  drawing 
5  per  cent  formed  the  bulb  of  the  thirty- 
seven  disposals,  and  were  fairly  well 
distributed  throughout  the  country. 

Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  141  to  159,  are  the  following 
large  projects: 

Double  track  railway,  60-mi.,  Cali- 
fornia, from  Daggett  to  Bagdad,  to 
Sharp  &  Fellows,  Los  Angeles,  $3,- 
000,000. 

Apartment,  Cleveland,  0.,  to  Kravitz 
and  Yokelson  and  E.  F.  Gibbons  Con- 
struction Co.,  $1,500,000. 

Hydraulic  machinery,  Quebec,  Can- 
ada, to  Canadian  Allis-Chalmers  Co.. 
Ltd.,  Montreal,  $1,500,000. 

Telephone  exchange,  Toronto,  Ont., 
to  Jackson-Lewes  Construction  Co.,  and 
Dominion  Bridge  Co.,  $1,000,000. 


REPRESENT.\TIVE  PUBLIC  BOND  S.\LES  DURING  MARCH,  192} 


Stat'  Purpose 

Minncsoin Amion,  buildinf 

Count!/ 

Broun.  Wi^  HiRhway  improvement 

Burlitieton.  N  .1.  Road 

Cam|iboll.  Tenn Road 

ChnutaiKiim,  N.  Y Road 

Hancock.  O Rood 

Madison,  V;i Road 

Martin.  Ind Road 

(Oravi-l  road 
R^ 
Road 
Toviuthip 
Alliance      City,      School 
Di»t...'<tarkCo..Oliio.. 


Kanuw  City  School  Dini 


iy  school 
Co..  Mo.. 


Scliool 
School 


f^u*ti  Union  Free  8chool 
Dht.  No  I.  Chaulaii- 
HoaCo,  N  Y 

"xratiinpi  School  l)i»t. 
Contra  Costa  Co., 

Cam 

.Vuniriinlilii 
fvlcrad<>.  Mont., 
niarkwell.  Okia       . 


■-.  Of 

•'KB.  MlM. 


RllV.'SiJi.' 


V  Y 

I'.rk.Mirh.. 

w.H.D... 


'«  I'.^.'  .in.  Conn.. 
l-tHn.p<t,.,„(,.N.J. 

I'lr.  fll.ifT,  V   C 

f.  r-(  ),„,,,  V  v.. 


W-,nrt>oto,8.C.. 


Wfttcr-work^i 

Park 
'  Street  paviniE 
1  .^wrr  oxtcnsioo 

IniprovrmeDta 

Sfwrr 

Pavine 
Pavini; 

Wat,*r-work». 

K|prtri''liffh(  plant 

Pavinc 

Pavinir 

Bewer 

flpwrr 

W»t<T.«nppIv 

RIpci fir  light 

Spwtt 

School 

Wat«T 

fmprfn-cmonta 

Wal<-r-worka 

Tmornvefnen* 

Road 

Psvlnir 


Rate 

Per 

Amount  Cent  Sold  For 

$146,000     4!      102.477 


605.000  5  102.9} 

1}4.000  5  102.76 

126.000  6  110.55 

250,000  5  103.897 


6,000  5S 

263,000  6 

75,000  4: 

6,300  5 

51.500  5 

7,200  5 

8,000  5 


100.82 

105.25 

100 

102.13 

102.08 

102.09 

102.10 


70,000     5       104.60 
1,000,000     4',      102.61 


150,000     5       107.229 


46.000  5 

50,000  ', 

76,000  5 

10,000  ( 

n.non  (. 

15.000  .1 
250.000 

22.6S4  5 


100 
100 
98.28 
104.05 
100.81 
101.99 

too 


35.000  5!      lOO 

I'.oon  5;     ion 

150.000  5 

2M,000  5 

135.000  41 

75,000  5! 

no.onn  4' 

12.000  '.! 

inn.oon  4j 

nn.onn  4', 

»  nnn  6      i no 

S4.non  5      ini 

QO.noo  fc      inn 

40000  5      inn 

5.158  7       inn 

14.300  5        101 

,0.000  5)      too 


Qi)   28 

ion  08 

102  30 


ini  6»» 

1  op  693 


basis 
4.33 


4  42 
5.00 
4.20 


4.59 
4  60 
4.60 
4.60 


4.40 
4.28 


5.44 
4!  30 


Dated 
.Ian.   I,  1923 


Maturity 
1938-42 


..n...Pipe 
npolu> 


Purchased  By 

&  Jaffray,  Inc..  of  Minn*^ 


"'^*- i:,'"'l  r92V40 


I.  1921) 
ind  [ 
I,  1923) 


Apr. 

Apr.  1,  1923  1924-33 

Apr.  1,  1923  1933-49 

Apr.  I.  1922  1928-29 

Mar.  1,  1923        1924 

Feb.  1,  1923        1953 

Feb.  10,  1923       1943 


The  First  Wisconsin  Co.  and  others,  of 

Milwaukee 
Rarr  Bros.  &  Co.,  Inc.,  Now  York 
I.  B.  TiErett  &  Co.,  Jackson,  and  othei> 
Barr  Bros.  &  Co.,  Inc.,  and  others  of 

New  York 
W.   I,,  .'ilavton  *  Co.,  Toledo 
iHwis  P.  Hoeentiol  Co..  Cincinnati 
First  National  Bank  of  Loogootcc 


Fcb.|26  1923     1924-33     Btocd,  Elliott  A  H.i 


Indianapolis 


Mar,  1,  1923     1926-48     .Mke-Hood  A  Co  .  Chicago 
Jon.    I.  1923        I94( 


Mar.  I,  1923     1928-52 


Mar.  1.  1923     1024-41     Bank  of  Pinole 


Jan.  I.  1923 
Feb.  3.  1923 
Mar.  I,  1923 
Deo.  12,  1923 


Serially 
1933 


Belcrnde    Walf-r    C, 
City  HinkinK  ^^lnd 
Hanchett   Bond  Co., 


ChicuKO 
Portland 


Mar.  1,  1923 
May   1,  1922 


Feb.    1.  1923 
Apr.    I,  1923 


RnbcHson    *    Ewini. 

M.rrhnnlii  Bank  *  Tni.i  (V. 

Ceo.  M.  Bechlel  A  Cn  .  Diivcnport 

Fidrlilv   National   Bank  A  Truat  Co.. 


Hihr 


>.lr 


Securilil 
,' A  llnhhuntHli'tlir 


Dee.  I,  1922 

Nov.  1,  1922 

Nov.  I.  1922 

Auk.  1.  1922 

ftppl.  30,  1922 

Nov  15,  1922 

Apr  I.  1923 

fVpl  2.  1921 
Jan.  29,  1025 
Jan  6,  1923 
Not    I.  1923 


1932-42 

1927-52 

1042 

1923  42 
1024  50 
|92V4n 

1924  32 
1951 
lOSI 

1924^  3» 
192*^33 
ADDually 


Plarkr 

Fiml   Nnl     Bank  ..I  It    Sn.ilh 
O'Brian.  Poller  *  r<.  ,  BiilTalc. 
Harris.  Small  A  I  n«.on.  D.lroll 
llallnrd  A  f  n  .   Minnenpoli. 

I  A  Mrrrifiel.l,  New  York 


Knn 


urillcCo 


II   Jlnllln.  ASnns,  B.-ton 
II    I     All<-n  A  Co     N,«  York 
Bnlph  Pair. ,  \herrlef  n 
Hli.r«or»l  A  M.rrifiold.  New  York 
r-,l.l«,n  A  f.i  .  NMhvllle 
Til.    --1..1.    ..I   W,.«i   Virainiii 
1Imi.I.  (   r.iii.rnev  ol  f<nn  J™-   nnd  Otbei 

M'vrr-Kisrr  Bank  nl  Indini.',roU» 
JoiioW.Calbeart 
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Bilui'.iinous    coal    production    reached  Production    stood    at    about    the    same  present  rate  of  output  is  33J  per  cent 

an   estimated   average   daily   output  of  figure  for  the  week  ending  Feb.  10,  but  above  the  average  for  the   same  week 

1,800,000  tons  for  the  week  ending  Mar.  in   the   meantime  dropped   to    1,735,000  in    1919   and  50   per  cent  higher  than 

10,  according  to  the  Geological  Survey,  tons   for    the    week   of   Feb.    24.      The  the  corresponding  period  in  1921. 


Weekly  Construction  Market 

nPHIS     limited     price     list     is     publisiied  Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

A  weeljly    for    the    purpose    of    giving    ■ur-  Valuable    suggestions    on    costs    of    work  materials    and     for    the     important    cities, 

rent    prices    on    the    principal    construction  can   be   had   by    noting   actual    biddings   as  The    last    complete    list    will    be    found    In 

material!?,    and    of    noting    important    price  reported  in  our  Construction  News  section,  the     issue     of     March     1;     the     next,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  April  5. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas      Chicago  apolis         Denver     Francisco      Seattle    Montreal 

Structural  shapes.  100  lb X3.44  33.95  +?4. 50  +S3.20  J3.45  33.95  33.45         33.80  33.75 

Structural  rivets,  100  lb 4.00  4.60  5. 25  3.75  4.00  +5.15  4.75           4.25  S.SO 

Reinforcing  bars,  J  in.  up,  100 lb 3.34  3.S5  3.15  +3.10  3.35  3.62i  3.30          3.80  3.25 

Steel   pipe,   black,  2'    to  d  in.   lap, 

discount 51%  53%  45%  59i%  55-5%  38%  38.2@46.5%  45%  32.76 

Cast-iron  pipe,  6 in. and  over, ton 56.50  +52.50  57.00  +54.20  +60.50  65.00  57.00         58.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.70@2.8()  +2.90          2.25  2.20  2.39  2.85  2.71  2.90  2.88 

Gravel    |  in.,  cu.yd 2.00  1.75          2.25  2.25  1.75  1.90  2.15  1.00  1.50 

Sand,cuyd             1.00  1.24          1.87^  2.25  1.00  1.00  1.50  1.00  1.25 

Crushed  stone,  I  in.,  cu.yd 1.75  2.00+2.50  2.25  2.25  3.50  2.15  3.00  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

Mft  63.00        +38.00      53.00        60.50         +44.75  51.00  39.00        29.00      95.00 

Lime,  finishing,  hydrated,  ton l6.S0@,17.10     23.00      22.50         20.00  25.50  24.00  22.00         24.00       21.00 

Lime  common,  lump,  per  bbl 300@3.25     +1.95         2.50  1.50  1.25  2.70  1.75  2.80-11.00 

Common  brick,  delivered,  1,000 23.50        4  13.00       11.00         11.00  17@19  12.00  15.50         13.00       16.50 

Hollow     building     tile,     4x12x12, 

perblock Not  used  .0859       .115  .0836  .065  ....  .11         .115 

Hollow    partition    tile     4x12x12, 

perblock  1314  .0859       .115  .0674  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal +1.02  —1.07         1.16        +1.12  1.13  +1.25  1.09  .86     +1.17 

Common  Labor : 

Common  labor,  union,  hour 60  .35     .30®.  SO .50@.55  .56J         

Common  labor,  non-union,  hour 45@.60  .30     .30®. 50         .72^       .3.5®. 50       .35®.50  .50      .30®. 70       .25 

Explanation  of  Prices — Prices  are  to  con-  ment   on   cars.      Gravel    and   crushed   stone  plus  freieht   to  railway   depot  at   any   ter- 

tractors  in  carload   lots  unless  other  ciuan-  quoted    at    pit.      We    quote    on    brown    lime  minal.     Common  lump  lime  per  180-lb.  net 

ties    are    specified       Increases    or    decreases  per    ISO-lb.    net ;    white    is    $1.70    for    Kelly  Lumber   prices   are    to    dealers    in    >-ards  ai 

from   previous   quotations   are   Indicated   by  Island  and   $1.60  for  Sheboygan.     Common  .San  Francisco,  for  No.  1  fir  common. 

+     or    —    sign.s.      For    steel    pipe,    the    pre-  labor  not  organized.                                                           Seattle  quotes  on  Douglas  fir    (delivered) 

vailing    discount    from    list    price    is    given :  Denver    quotes    on     fir    instead    of    pine,  instead    of   pine.      Lump   finishing   lime   per 

45-5%    means  a   discount   of   4a   and    o   per  Cement    "on    tracks";    gravel    and    sand    at  180-lb.  net.     Hollow  building  tfle  delivered, 

cent.     Charge  is  IJc.  per  100  lb.  tor  cutting  pj,  .   gtone   or    cars;   lime,   bricli,  hollow  tile  Hydrated   lime   in  paper  sacks.     Sand  and 

reinforced   steei    into    2-ft     lengths    or    over.  .^^„,\   lumber  Ou  job.      Tile  price    is  at  ware-  gravel  at  bunkers. 

New    York    quotations    delivered,    except  house.       Linseed    oil.    delivered,    in    wooden          n,„,„„„,    „.mte<;    on    nine    casin"       Sand 

sand,    gravel    and    crushed    stone     alongside  bbl.      Common    lump    lime    per    180-lb.    net.  .,, ''""I""'     '"   'd    lump   UraeTe?°ton     Ce^ 

dock;    common    lump    lime     in    2S0-lb.    bbl.  Atlanta    quotes    sand,    stone    and    gravel  ftone.    f/^^"^!  ^r'*ti',""P   ''"^IliPIJled  •    sand 

net,  and  hydrated  lime  f.o.b.  cars ;  tdp  "on  pg,.    i^n    instead    of   cu.yd.      Common    lump  ™  "'^,  "i!!^    stone    on    siding      brick    fob 

trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  fi,,,^  per    180-Ib.    net.  ^[^','^1  „?„"<}  and  nine  at  warehouse      Hollow 

Cement  and  concrete  laborers'   rate,   .S13c. ;  „^„^,  ^^^^^^  ,i,„^  p^^  lg„.,„    ^bL   Steel.  fhT'pJ'ft.  ''ceiSfnt ''prTce   iSTn  "ba^adian 

pick  and  shovel  men    buc.  per  nr.  cement,    cast-iron    pipe    and    crushed    stone  funds  (tlie  Canadian  dollar  stands  at  9S.00 1. 

'  •''•■"B"'  ^"o'«^^^,   "^°';?;'^^    '.'"ion  ih     net  £■<>  b.    cars,    other   materials   delivered.  Bag  charge  is  SOc.  per  bbl.    Discount  of  10c. 

Lu?^ier°d™lTv°ered Tifjob        "^        ^  San    Francisco    quotes    on    Heath   tile,    5i  per  bbl    for  payment  withir,    20   days   from 

M,..ueapoarquo?esCfir  instead  of  pine,  x    8    x    11  J.      Prices    arc    all    f.o.b,    ware-  date    of   shipment.      Steel    pipe    per    mo   ft. 

Brick,  sand  and  hollow  tile  delivered.     Ce-  houses  except  C.  I.  pipe,  which  is  mill  price  net,  Ji-in.,  m.lb  ,  b-m.,  *1U5. 


Steadily  advancing  mill  prices  re- 
flected inhigher  steel  wrarehouse  quota- 
tion.^ throughout  the  country.  Dallas 
reports  rise  of  10c.  on  structural 
shapes;  Chicago,  15c.  on  shapes  and  3e. 
on  reinforcing  bars  and  Denver  20c. 
per  100  lb.  on  structural  rivets,  during 
week.  Last  week  similar  advances 
occurred  in  New  York,  Minneapolis  and 
San  Francisco  warehouses. 

Mill  prices  of  steel  shapes  quoted  at 
minimum  of  $2.3.5  and  maximum  of 
$2.50  per  100  lb.  for  early  deliveries. 
Plate  mills  are  booked  up  for  next  three 
or  four  months  due  to  heavy  demand; 
quotations  of  $2.25  nominal,  actual  buy- 
ing at  an  average  of  $2.35,  with  some 
makers  asking  $2.50  per  100  lb.  Rein- 
forcing bars  now  $2.25  on  regular  con- 
tract tonnages,  but  $2.35@$2.50  quoted 
'  for  prompt  deliveries.  Basic,  bessemer 
and  No.  2  foundry  iron  higher  at  Pitts- 
burgh, with  growing  scarcity  of  iron 
and  steel  scrap.  Cast-iron  pipe,  6-in., 
quoted  in  Atlanta  at  $.52.50  as  against 


Changes  Since  Last  Week 

$51;  in  Chicago  at  $54.20,  up  from 
.$.53.20  and  in  Minneapolis  at  $60.50  as 
compared  with  $58.50  per  ton,  one 
week  ago. 

Concreting  materials  firmer  as  to 
price.  While  there  have  been  no 
changes  in  New  York  cement  prices 
during-  the  last  week,  no  quotations  are 
being  issued  by  dealers  unless  orders 
can  be  covered  by  the  mills.  Atlanta, 
however,  reports  rise  of  I5c.  per  bbl.  in 
cement  and  Dallas,  50  per  cu.yd.  in 
crushed  stone.  Atlanta  also  quotes  ad- 
vance of  10c.  per  bbl.  in  lump  lime  and 
$1   per   M.   on   common   brick. 

Lumber  demand,  particularly  for 
yellow  pine,  has  not  slackened  per- 
ceptibly and  prices  hold  firm  with  a 
stronger  tone.  Pine  timbers  advanced 
$1  per  M.  ft.  in  Atlanta  and  Douglas 
fir  sustained  a  similar  increase  in 
Minneapolis. 

Linseed  oil  rose  Ic.  in  New  York,  4c. 
in  Denver,  5e.  in  Chicago  and  15c.  per 
gal.    in     Montreal,     since    last     week. 


Atlanta,  however,  reports  drop  of  5c. 
per  gal.  in  5  bbl.  lots.  Linseed  oil  has 
risen  steadily  since  Jan.  1. 

Mines,  lumber  mills  and  logging 
camps  in  the  Seattle  district  reported 
operating  to  capacity;  building  con- 
struction exceeding  record  established 
during  March  of  last  year.  In  Denver, 
seven  building  trades  organizations 
have  filed  applications  with  the  State 
Commission  for  increases  in  the  wage 
schedule,  to  take  effect  April  1,  and 
amounting  to  a  general  rise  of  $1  per 
hour. 

Wages  in  the  northwest  Pacific  Coast 
lumber  mills  have  recently  increased 
approximately  5c.  per  hr.  in  virtually 
all  the  districts  of  that  section.  A  gen- 
eral advance  of  4.9  per  cent  in  wages 
of  skilled  and  commmon  labor  and  an 
increase  of  6.4  per  cent  in  the  commoii 
labor  rate  alone,  is  seen  in  the  annual 
survey  of  the  Southern  Pine  Asso- 
ciation as  of  Jan.  1,  1923,  compared 
with  Jan.  1,  1922. 
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To  Smooth  Out  the  Curves 

IN  THE  depressed  period  jusl  after  the  war,  when 
unemploj'ment  steadily  increased  and  construction 
languished,  repeated  demands  were  made  upon  the 
government  to  "take  up  the  slack,"  that  is  to  start 
much-needed  construction  which  would  call  for  the  use 
of  men  and  materials  and  tide  over  the  depression. 
Unfortunately,  the  governmsnt  agencies  were  not  then 
organized  for  such  quickly  responsive  action  and  the 
curve  of  business  had  to  take  its  course  unaided.  Since 
then,  however,  a  more  scientific  view  of  business  de- 
pressions has  arisen  at  Washington  and  the  Department 
of  Commerce,  under  Mr.  Hoover,  is  watching  construc- 
tion closely  enough  to  attempt,  at  least,  to  smooth  out 
its  curve  by  the  expedient  of  restriction  or  expansion 
of  the  government's  own  construction.  Hence  the 
Hoover  letter  to  the  President,  noted  in  the  news  pages. 
Construction  is  going  ahead  now  fully  up  to  the  capac- 
ity of  labor  and  material  to  fulfill.  The  curve  of  volume 
is  on  the  rise  and  the  curve  of  prices  is  going  along 
with  it.  The  saturation  point  will  soon  be  reached  and  ■ 
beyond  that  prices  may  go  anywhere,  with  the  invari- 
ably succeeding  dead  slump  in  volume  and  a  consequent 
long  period  of  depression  and  then  a  rise  to  the  original 
level.  It  is  only  the  part  of  wisdom  to  keep  out  of  this 
saturating  market  those  government  demands  which 
can  just  as  well  wait  for  a  time  when  men  and  mate- 
rial are  seeking  use  rather  than  the  contrary.  If  the 
President  will  now"-  follow  the  Hoover  advice  with 
absolute  orders  we  may  see  to  what  extent  the  new 
theories  of  influencing  economic  trends  are  applicable. 

The  Sentimental  Engineer 

COLD-BLOODED,  calculating,  utilitarian— so  runs 
the  popular  characterization  of  the  engineer;  a  man 
of  figures  and  machines,  necessary  for  the  workaday 
things  of  the  world  but  devoid  of  sentiment  and  a  sense 
of  beauty.  Once  in  a  while,  though,  he  surprises  the 
world,  and  his  latent  and  too  frequently  suppres^sed 
emotions  shine  through  the  overlay  of  practicality. 
Just  now  the  city  of  New  York  is  witnessing  such  a 
revelation.  Old  High  Bridge,  the  finest  example  of 
masonry  viaduct  in  America,  is  threatened  with  re- 
moval. Two  years  ago  the  engineers  of  t^e  city  thought 
they  had  won  their  campaign  to  have  the  arches  which 
constrict  the  Harlem  River  replaced  with  a  single  .''pan 
in  keeping  with  the  fine  symmetry  of  the  remaining 
spans  and  clear  of  any  possible  boat  traffic  in  the  river, 
but  last  week  the  city  fathers,  driven  by  obscure  de- 
mands, moved  to  rescind  their  prior  action  and  ordered 
the  entire  structure  rfmoved.  The  combined  engineer- 
ing forces  in  the  city  immediately  took  arms  and  at  a 
public  hearing  forced  reconsideration  of  such  unneces- 
sary ruthlesaness.  A  monument  to  a  pioneer  American 
engineer,  a  model  of  a  fast  disappearing  art  in  struc- 
tures,  an   inspiration   to   ail   who  glimpse   its  graceful 


arches  from  passing  train  or  wooded  path.  High  Bridge 
is  more  than  a  mere  mass  of  stone  and  mortar  to  be 
torn  down  and  thrown  away  after  less  than  a  century 
of  use.  The  iconoclasts  who  urge  its  destruction  have 
at  least  done  the  engineering  profession  one  service. 
They  have  shown  the  people  of  New  York  that  to  the 
engineer  the  things  of  the  spirit  are  of  some  value  in 
the  progress  of  the  world. 

An  Experiment  in  State  Ownership 

NEW  JERSEY  has  followed  in  the  ^vake  of  several 
of  her  sister  states  to  the  west  and  has  ordered 
the  construction  of  a  state  cement  plant.  It  remains 
to  be  seen  whether  she  will  follow  the  lead  still  fur- 
ther and  neglect  to  build  such  a  plant.  Resentment 
against  the  high  price  and  slow  deliveries  of  cement 
is  not  confined  to  state  highway  departments,  but  it 
remains  to  be  proved  that  these  evils  are  the  result  of 
private  o%vnership.  The  cement  companies  have  put  up  a 
pretty  fair  argument  in  defense  of  prices,  and  one  that 
can  be  answered  only  by  the  construction  and  operation 
of  a  state-o%vned  plant.  As  to  deliveries,  that  is  some- 
thing beyond  the  control  of  the  manufacturer.  Only 
actual  operation  can  determine  whether  a  state-owned 
plant  means  cheaper  cement  to  the  state.  There  is  not 
the  danger  of  political  control  that  lies  in  the  state 
ownership  of  utilities,  but  there  are  still  the  possibil- 
ities of  false  accounting,  the  loss  of  taxe?  and  the  neces- 
sity of  production  over  and  above  the  needs  of  the 
state.  If  the  state  is  to  sell  cement  to  its  citizens,  why 
not  underwear  or  coughdrops?  However,  if  New 
Jersey  wants  to  try  the  experiment  there  are  several 
other  states  that  will  be  glad  to  have  her  try.  It  may 
prove  pretty  costly  to  the  Jerseyites. 

Activated-Sludge  Progress  and  Problems 

AMONG  the  newer  methods  of  sewage  treatment  none 
l\  has  been  studied  as  closely  and  by  as  many  tech- 
nically trained  men  as  the  activated-sludge  process. 
This  is  due  to  the  promise  of  the  process  as  a  whole 
and  to  the  hope  that  at  last  a  means  has  been  found  for 
recovering  the  fertilizing  value  in  sewage.  That  the 
process  may  go  beyond  the  mere  recovery  just  mentioned 
and  add  to  the  nitrogen  in  the  sewage  is  the  belief 
expres.sed  and  elucidated  by  C.  Lee  Peck  in  his  article 
in  this  journal  last  week  on  "The  Fixation  of  Atmos- 
pheric Nitrogen  by  the  Activated-Sludge  Process."  In 
our  present  issue  Mr.  Peck  presents  other  possibilities 
and  opinions  under  the  heading,  "Economies  of  the 
Activated-Sludge  Process."  Mr.  Peck's  conclusion  in 
favor  of  paddle  or  other  mechanical  means  of  indudng 
activation  rather  than  diffu.Mpd  compressed  air  is  all 
the  more  significant  bemuse  his  conclusion  was  reached 
before  George  W.  Fuller  made  his  rorcnt  visit  to  Eng- 
land and  recorded  the  fact  that  British  practice  points 
towards  mechanical  agitation  (Engineering  News- 
bid 


520 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  12 


Record,  Feb.  15).  The  fact  remains,  however,  that 
come  of  the  British  engineers  still  hold  to  air  diffusion 
while  mechanical  agitation  has  gained  no  foothold  in 
the  United  States  and  Canada,  although  tried  here  and 
there.  Doubtless  we  shall  be  quick  enough  to  change 
to  paddles  or  wheels  whenever  their  economy  over  dif- 
fused air  has  been  established  as  of  general  application. 
Among  Mr.  Peck's  other  notable  conclusions  are:  That 
it  is  desirable  to  settle,  skim  and  aerate  the  sewage 
before  it  is  mixed  with  activated  sludge  and  to  acidu- 
late the  surplus  sludge  as  a  part  of  the  sludge  dewater- 
ing  process;  and  that  possibly  power  consumption  for 
activation  may  be  reduced  by  the  use  of  catalysts. 
Further  observations  and  experiments  will  be  needed 
before  final  conclusions  on  all  these  points  can  be 
reached.  Meanwhile  Mr.  Peck  has  rendered  a  valuable 
service  by  summarizing  his  several  years  of  painstaking 
study  of  this  interesting  subject. 

Sounder  Municipal  Finance 

THE  displacement  of  long-term  by  short-term  serial 
bonds  is  one  of  the  encouraging  signs  in  the  munici- 
pal field.  Not  so  many  years  ago,  municipal  bonds  with 
a  redemption  date  long  after  the  possible  life  of  the 
improvement  were  common.  If  these  bonds  had  sinking- 
fund  provisions  they  weighed  lightly  on  the  municipal 
authorities.  Gradually  city  charters  or  general  state 
legislation  (the  latter  notably  in  New  Jersey  a  few  years 
ago)  restricted  the  life  of  city  bonds  to  that  of  the 
corresponding  municipal  improvement  and  established 
less  easily  evaded  requirements  for  the  redemption  of 
the  bonds  when  due  instead  of  permitting  the  perpetua- 
tion and  piling  up  of  municipal  indebtedness  by  refund- 
ing. Alternative  to  sinking  funds  were  serial  bonds. 
These  restrictions,  combined  with  a  growing  public 
sense  of  the  evils  of  the  old  methods  and  an  increasing 
appreciation  of  the  merits  of  at  least  an  approach  to  the 
pay-as-you-go  plan,  have  not  only  made  serial  bonds 
common  but  have  also  shortened  the  length  of  the  series. 
As  a  current  illustration  which  presumably  is  fairly 
typical:  Of  19  separate  bond  sales  reported  by  the  New 
York  Times  for  the  week  ended  March  2,  no  less  than 
16  were  serial,  while  of  the  three  not  serial,  one  was  for 
but  three  years,  one  for  15  and  one  for  20  years.  Of 
the  16  serial  issues,  7  were  to  be  fully  paid  within  25 
years  and  11  within  31  years  while  5  were  to  be  paid 
within  from  22  to  10  years.  Of  the  entire  19  sales,  6 
were  of  bonds  to  be  entirely  paid  within  25  years.  The 
longest  life  periods  were  a  2-45-year  serial,  giving  an 
average  life  of  less  than  25  years  and  a  30-40  year 
serial  issue. 

Interstate  Co-operation 

ONE  or  two  men  sitting  in  the  Arizona  Legislature 
at  Phoenix  have  on  their  consciences  the  postpone- 
ment of  the  interstate  compact  which  would  have  set 
in  motion  the  development  of  the  Colorado  River  and 
the  protection  of  its  lower  areas  against  floods.  By  a 
tie  vote  that  legislature  refused  to  ratify  the  treaty 
which  had  been  accepted  by  five  states  and  the  ratifica- 
tion of  which  by  the  remaining  state  and  by  Congress 
awaited  only  favorable  action  by  Arizona.  It  is  impos- 
sible, however,  that  local  politics,  tempered  with  a  trace 
of  justifiable  self  protection,  should  long  hold  up  this 
novel  solution  of  a  troublous  problem.     Interstate  co- 


operation in  matters  of  public  works  is  not  unknown 
but  it  is  rare.  The  growing  interdependence  of  the 
states  in  the  utilization  of  their  natural  resources 
makes  it  more  and  more  imperative  that  they  join 
together  or  else  submit  to  a  nationalization  which  each 
state  resents.  The  Colorado  pact  is  the  most  important 
of  such  agreements  because  it  involves  such  tremen- 
dous sums  and  such  serious  consequences  of  neglect,  but 
it  is  not  unique.  Transportation,  water  supply,  sewage 
disposal  and  power  utilized  in  one  state  must  reach  over 
into  a  neighboring  state  to  make  that  utilization  com- 
plete and  secure.  Only  by  interstates  agreement  can  full 
development  be  had.  And  such  agreements  will  tend 
to  become  more  involved  and  implicative.  New  York, 
for  instance,  seeking  the  co-operation  of  Pennsylvania 
in  the  distribution  of  the  waters  of  the  interstate  Dela- 
ware—waters necessary  for  the  future  water  supply  of 
the  metropolis — may  lose  some  of  her  enthusiasm  for 
sole  control  of  power  from  her  international  border 
waters  now  that  Pennsylvania  has  protested  against 
that  selfish  view  of  water-power  development.  Governor 
Pinchot  has  not  gone  so  far  as  to  threaten  but  he  has 
at  least  indicated  wherein  lies  an  enlightened  self 
interest.  Similar  instances  are  bound  to  multiply. 
With  the  widening  demands  of  industry  and  of  the 
cities  no  state  will  be  able  to  live  to  itself  alone,  nor 
will  federal  domination  satisfy.  Interstate  co-operation 
is  the  sensible  solution. 

A  Suggestion  for  the  A.  R.  E.  A. 

DURING  six  sessions  at  last  week's  convention  of 
the  American  Railway  Engineering  Association 
there  were  presented  reports  from  twenty-four  com- 
mittees, most  of  them  dealing  with  from  three  to  a 
dozen  subjects.  All  this  matter  had  been  printed  in 
advance  but  the  discussion  was  practically  nil.  Even 
in  the  absence  of  controversial  subjects  it  seems  strange 
that  so  much  material  should  be  accepted  or  adopted 
with  practically  not  a  word  of  real  discussion  in  a  well- 
attended  meeting.  Much  of  this  material  was  simply 
"submitted  as  information"  and  thus  perhaps  failed 
to  arouse  much  interest.  It  is  true  also  that  all  of  the 
material  had  been  prepared  and  threshed  out  by  com- 
mittees, so  that  it  was  ready  for  formal  action  by  the 
convention.  Granting  freely  that  all  this  material  was 
good  and  useful,  it  seems  impossible  that  all  of  it  was 
to  such  an  extent  the  "last  word"  as  to  offer  no  room 
for  difference  of  opinion  or  even  for  expressions  of 
confirmatory  opinion  or  experience.  Is  it  not  a  fair 
suggestion,  that  the  sheer  amount  of  material,  espe- 
cially in  the  absence  of  any  one  strong  point,  may  have 
had  a  soporific  effect,  inducing  a  desire  to  let  matters 
pass  formally  in  order  that  the.  program  might  be 
carried  through?  In  planning  the  program  of  work  for 
1923,  the  association's  officers  may  well  consider  the 
possible  advantages  of  some  limitation  of  committee 
work,  to  see  whether  a  smaller  output  of  material  dur- 
ing 1923  may  result  in  greater  activity  and  interest 
on  the  floor  at  the  1924  meeting,  since  it  is  discussion 
which  adds  life  and  value  to  the  proceedings  and  the 
convention  reports.  For  many  years  the  American 
Railway  Engineering  Association  has  enjo.ved  an 
enviable  position  as  a  hard-working  society.  It  cannot 
afford  to  lapse  entirely  into  a  committee-appointing  j 
body  or  to  accept  credit,  as  a  body,  for  the  work  of  j 
separate  groups  of  a  few  members  each. 
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Primary  Education  and  the  Engineer 

SOME  weeks  ago  the  Carnegie  Foundation  for  the 
Advancement  of  Teaching  startled  the  educational 
vorld  with  a  well-considered,  though  none  the  less 
violent,  attack  on  the  sub-college  educational  system 
of  the  United  States.  It  is  the  opinion  of  this  author- 
itative body,  made  up  of  some  of  the  leading  educators 
in  the  country,  that  the  public  school  system,  partly 
because  of  its  alarmingly  rising  costs  and  partly  be- 
cause of  the  inefficiency  of  its  resulting  product,  is 
endangered  and  that  unless  we  soon  begin  some  reforms 
free  education  will  cease  to  exist  and  the  general  aver- 
age of  intelligence  and  industry  will  decrease.  These 
are  serious  charges  disturbing  indeed  to  a  people  who 
has  been  priding  itself  on  the  universality  and  efficiency 
of  its  instruction  of  youth.  They  are  charges,  more- 
over, which  have  more  than  passing  interest  to  engi- 
neering educators. 

It  is  the  contention  of  the  Foundation  that  a  very 
large  part  of  the  rise  in  cost  of  education  is  "due  to 
the  change  in  the  primary  conception  as  to  what  the 
school  is  for  and  to  the  fact  that  that  it  is  no  longer 
conceived  as  primarily  an  intellectual  agency,  but 
rather  as  an  agency  through  which  the  child  shall 
learn  something  of  every  form  of  knowledge  in  exist- 
ence, and  in  which  he  is  not  only  to  absorb  such  a 
knowledge  but  is  to  acquire  the  preparation  for  a  trade 
or  profession."  In  other  words,  the  frittering  away 
of  time  and  effort  on  the  sideshows  of  art  and  science 
and  philosophy  goes  hand  in  hand  with  the  forcing  of 
the  many  through  the  paths  that  lead  to  the  college 
which  only  the  few  ever  reach,  while  meanwhile  an 
amateurish  manual  training  is  offered  in  substitute  for 
the  serious  trade  school  instruction  necessary  for  those 
whose  pursuits  will  be  along  manual  lines. 

Unfortunately,  the  Foundation  only  states  the  dilem- 
ma; it  offers  no  solution.  There  are  hints,  promptly 
resented  in  the  public  press,  of  a  classification  of 
children  into  prospective  intellectual  and  manual  work- 
ers, but  this  is  80  manifestly  impossible  in  our  present 
social  system  and  so  contrary  to  the  American  ideal 
that  it  can  hardly  be  taken  seriously.  The  saving 
suggestion  is  for  a  return  to  fundamentals,  for  an 
elimination  of  the  fancywork  in  the  primary  schools 
and  a  concentration  on  higher  elements  in  the  high 
schools,  so  that  the  finished  product  has  a  broad  basis 
for  future  performance  in  any  line,  rather  than  a 
smattering  of  the  outlines  of  every  line. 

These,  the  pity  is,  are  mere  words,  the  like  of  which 
have  been  heard  for  .some  time  in  discussions  of  engi- 
neering education.  They  intentionally  avoid  an  attempt 
to  predict  or  discover  the  unknown  propensities  or  pos- 
sibilities of  youth,  itself  careless  of  its  future.  We  do 
not  know  what  man  the  child  is  fatherof ;  we  do  not  know 
what  specialty  the  embryo  engineer  will  embrace.  To 
that  extent  the  insistence  on  fundamentals  is  sound. 
The  difficulty  arises,  in  primary  .school  and  technical 
school  alike,  when  we  attempt  to  define  the  funda- 
mentals. Engineering  educators  are  gradually  feeling 
their  way  toward  such  a  definition  with  increasing 
success.  And  that  success  will  be  expedited  if  the 
primary  schools  begin  to  solvp  their  problem. 

The  ridiculous  list  of  misspelled  words  cited  in  these 
columns  last  week  by  a  westrTn  professor  is  a  case  in 
point.  We  are  firmly  of  the  opinion,  and  we  say  it  in 
all  seriousness,  that  a  freshman  in  an  engineering 
school  who  writes  "dubble"  should  be  summarily  dis- 


missed. There  are  words  in  the  English  language 
which  it  is  permitted  even  the  best  educated  man  to 
misspell.  Double  is  not.  one  of  them.  To  spell  it 
"dubble"  indicates  a  lack  of  common  observation  which 
is  primary  evidence  of  an  untrained  mind.  A  boy  who 
at  eighteen  is  capable  of  such  inattentiveness  simply 
has  not  the  mentality  required  of  an  engineer  or  at  least 
that  mentality  has  not  been  developed  to  a  point  where 
he  is  capable  of  absorbing  an  engineering  training. 
Who  can  doubt  that  the  difficulties  of  engineering  edu- 
cation ai-e  increased  many  fold  by  the  defects  of  pri- 
mary school  instruction  which  thrusts  such  material 
on  the  engineering  school? 

Engineers,  then,  should  be  interested  in  the  problems 
of  elementary  education,  not  only  as  citizens  and 
fathers  but  as  engineers,  because  the  coming  generation 
of  their  profession  is  involved.  They  should  cease, 
both  as  citizens  and  as  engineers,  to  leave  these  com- 
plicated questions  to  the  appointed  and  elected  boards 
of  education  and  teachers.  They  can  share  the  hope 
voiced  in  the  concluding  words  of  the  Federation's  re- 
port "that  educated  men  outside  the  profession  of 
teacher  shall  interest  themselves  in  the  general  policy 
of  education  and  in  the  fundamental  conception  under 
which  the  schools  are  to  be  operated." 


Advanced  Thought  on  Road  Maintenance 

LOCAL  pride  and  observation  is  a  controlling  factor 
J  in  road  maintenance,  according  to  J.  T.  Donaghey's 
recent  paper  at  the  roadbuilders  convention.  The  tech- 
nical advantages  of  direct  state  maintenance,  he  con- 
tends, are  wiped  out  by  the  greater  inspiration  to 
improve  the  upkeep  of  the  highways  that  maintenance 
through  the  counties  give  the  people.  They  must  be 
sold  through  the  bumps  or  lack  of  bumps  on  the  roads 
which  they  themselves  travel. 

The  case  for  county  maintenance  is  proved  by  mile- 
age figures  of  maintenance  extension.  These  figures 
de.serve  attention.  Whether  or  not  it  is  agreed  that 
the  reason  given  for  them  is  correct  the  fact  remains 
that  in  Wisconsin  in  some  way  the  voluntary  extension 
of  state  standards  of  road  maintenance  to  a  large  mile- 
age beyond  the  state  system  has  been  secured.  This  is 
accomplishment  of  an  unusual  kind. 

Wisconsin  experience  proves,  also,  that  road  main- 
tenance and  tourist  income  are  directly  related.  Roads 
are  well  kept  to  help  sell  the  state  as  a  vacation  ground. 
The  gross  sales  to  tourists  in  five  years  are  estimated 
at  $300,000,000  and  the  profits  perhaps  $60,000,000. 
Both  amounts  are  largely  accounted  for  by  the  policy 
of  keeping  a  great  mileage  of  road  perfectly  surfaced, 
plainly  marked  and  well  mapped.  While  the  tourist 
travel  is  always  only  incidental  to  the  main  use  of  the 
road  for  local  transport,  this  through  travel  is  definitely 
in  mind  in  planning  maintenance,  as  a  means  of  earn- 
ing the  cost  of  keeping  the  roads  in  repair.  This  is 
an  important  thought  and  too  few  states  are  giving 
it  consideration.  Any  state  which  has  the  natural 
attractions  of  woods,  mountains  and  streams  which 
invite  tourists  can  by  well-planned  maintenance  of  its 
roads  cultivate  travel  that  will  let  urn  all  the  cost. 

There  is  no  greater  duty  of  highway  departments 
than  to  sell  road  improvement  to  the  people.  Both  of 
the  practices  described  are  powerful  selling  agencies. 
They  have  sold  the  policy  of  large  and  continuous  road 
expenditures  more  completely  than  it  has  been  sold  in 
any  but  a  few  states  other  than  Wisconsin. 
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Economics  of  the  Activated-Sludge  Process 

Sedimentation,  Skimming  and  Aeration  Before  Activation,  with  Acidulation  of  Surplus  Sludge  Proposed 
and  Use  of  Catalysts  to  Reduce  Power  Consumption 

By  C.  Lee  Peck 

Consulting  Engineer,  New  Yorli  City 


I.  Theory  of  Aeration 

IN  THE  economics  of  activated  sludge,  aeration  is  of 
first  importance.  The  wastefulness  of  present  meth- 
ods is  evidenced  by  the  difference  between  theoretical 
and  actual  air  requirements.  The  oxygen  demand  of  a 
gallon  of  sewage  might  be  satisfied  with  0.05  cu.ft.  of 
air  and  the  actual  requirements  be  1.5  cu.ft.  Intelligent 
effort  to  increase  aeration 
efficiency  must  be  based 
upon  an  understanding  of 
the  air  needs  of  the  sewage 
and  the  factors  which  influ- 
ence the  efficiency  of  the  air 
applied. 

In  the  activated  -  sludge 
process  an  accumulation  of 
aerobic  sludge  is  relied  upon 
to  clarify  and  otherwise  re- 
move objectionable  constitu- 
ents from  the  sewage.  For 
the  purpose  of  the  present 
paper  it  is  not  necessary  to 
speculate  upon  how  this  is 
done.  It  occurs  in  the  pres- 
ence of  a  healthy  sludge. 
The  problem  is  one  of  main- 
taining a  congenial  environ- 
ment for  the  sludge.  Aerobic 
organisms  thrive  where  the 
sewage  contains  2  p.p.m.  of 
dissolved  oxygen,  or  of  oxy- 
gen held  in  lightly  bound 
chemical  compounds  which 
may  be  reduced  by  the  or- 
ganisms. Raw  sewage  is  not 
suitable  for  the  propagation 


/.  Where  power  costs  do  not  exceed  2c.  per 
kw.-hr.  and  the  amount  of  seioage  treated  exceeds 
1  m.g.d.  the  net  cost  of  treatment  should  range 
betiveen  $20  and  $30  per  million  galloyis.  This 
includes  sludge  disposal;  also  interest  and  amor- 
tization at  10  per  cent  per  annum. 

II.  Plant  design  should  include:  (1)  Prelim- 
inary treatment  by  sedimentation  and  skimming. 
(2)  Shallow  aeration,  rapid  removal  of  surface 
film,  mixing  it  ivith  the  body  of  the  liquor.  (3) 
If  bubble  aeration  is  used,  introducing  the  bub- 
bles in  as  fine  a  state  of  division  as  practicable 
and  prolonging  contact  with  the  liquor.  (U) 
Maintaiyiing  dissolved  oxygen  at  about  25  per  cent 
of  saturation.  (5)  Agitation  by  mechanism.  (6) 
Acidulatian  of  surplus  sludge. 

III.  Suggested  innovations:  (1)  Aerating  the 
skimmed  and  settled  sewage  before  mixing  imth 
activated  sludge.  (2)  Use  of  catalysts  to  decrease 
power  consumption. 

This  discussion  is  divided  into  (I)  Theory  of 
Aeration.  (ID  Aeration  Practice.  (Ill)  Sludge 
Dewatering  and  Marketing.  The  purpose  is  cost 
analysis.  Details  of  the  process  are  necessarily 
omitted. 


aerated  until  the  directly  oxidizable  substances  are 
satisfied  and  treatment  finished  by  aeration  in  the  pres- 
ence of  activated  sludge.  Until  recently  this  was 
impracticable.  The  disposal  of  the  sludge  from  pre- 
liminary sedimentation  by  known  methods  was  too 
expensive.  The  Maclachlan  process  ceems  to  have  solved 
the    problem    of    raw    sludge    disposal.      Maclachlan's 

experiments  at  Indianapolis, 

Brooklyn  and  Plainfield, 
N.  J,,  have  demonstrated 
that  such  sludge  can  be  ren- 
dered inoffensive  and  easily 
drainable.  The  sludge  is 
acidulated  by  injecting  hot 
sulfur  dioxid  gas.  When  a 
hydrogen-ion  concentration 
of  pH  3 . 8  is  approached  the 
sludge  turns  straw  color, 
the  colloids  coagulate.  In 
this  condition  it  dewaters 
readily.  Dewatering  follows 
immediately  after  gassing 
and  is  accomplished  by  col- 
lecting a  sheet  of  the  solids 
on  an  inward -flow  drum 
screen  and  squeezing  the 
water  from  the  sheet  with 
a  felt -covered  idler.  The 
idler  picks  up  the  solids, 
which  are  scraped  off  by  a 
doctor.  In  this  condition 
they  contain  about  80  per 
cent  moisture  and  may  be 
stacked  or  dried  in  the  open 
without  nuisance  or  attract- 
ing   insects.      Raw    sewage 


of  aerobic  organisms.  It  should  be  made  suitable  by  pre- 
liminary treatment  before  adding  the  sludge. 

Classification  of  Oxygen-Consuming  Agents — The 
oxygen  consuming  constituents  of  sewage  fall  within 
the  three  following  classes:  (1)  Substances  capable 
of  direct  and  practically  instantaneous  oxidation.  (2) 
Dissolved  or  colloidal  substances  which  oxidize  slowly. 
(3)  Suspended  organic  solids. 

The  sludge  itself  consumes  oxygen  at  a  fairly  uni- 
form rate.  When  raw  sewage  is  aerated  its  oxygen 
demand  is  satisfied  at  an  extremely  rapid  rate  for  the 
first  thirty  to  sixty  minutes.  This  is  not  affected  by 
the  presence  of  activated  sludge.  During  this  first 
period  the  sewage  loses  the  greater  part  of  the  gases 
which  are  toxic  to  aerobes,  CO,,,  CO,  SO^  H,S,  etc. 
This  period  might  be  defined  as  the  period  of  direct 
oxidation.  It  terminates  rather  abruptly.  Classes  (2) 
and  (3)  remain  to  be  disposed  of.  Micro-organisms 
can  economically  oxidize  by  digestion  practically  all  of 
Class  (2)  and  the  extremely  finely  divided  portion  of 
Class  (3).  The  remainder  of  Class  (3)  can  be  more 
economically  disposed  of  by  preliminary  sedimentation. 
Theoretically,    sewage    should    first    be    settled,    then 


sludge  which  has  been  treated  and  dried,  or  dewatered  to 
a  propel  condition  for  local  transport,  contains  from  4  to 
5  per  cent  ammonia  (dry  basis)  and  should  be  salable 
locally  as  a  manure. 

During  the  period  of  biologic  digestion  air  must  be 
supplied  in  quantity  sufficient  to  balance  the  demands 
of  the  process  and  to  maintain  a  congenial  environment. 
Using  filtros  tile,  this  has  been  accomplished  with  as 
little  as  0.03  cu.ft.  free  air  per  gaUon  per  hour  under 
10  ft.  head.  This  is  insufficient  to  keep  sludge  in  sus- 
pension. Mechanical  agitation  is  less  expensive  than 
compressed  air,  which  should  not  be  used. 

Factors  Affecting  Oxidation — Assuming  agitation  by 
mechanism,  there  remain  to  be  considered  and  applied 
the  factors  of  absorption  of  oxygen  by  sewage.  Some 
of  them  are:  The  amount  of  oxygen  absorbed  is 
proportional  to  (1)  the  area  and  (2)  the  time  of  contact 
and  is  (3")  inversely  proportional  to  the  amount  re- 
quired for  saturation.  That  is:  A  liquor  80  per  cent 
saturated  will  begin  to  absorb  twice  as  fast  as  the 
same  liquor  90  per  cent  saturated.  (4)  The  character 
of  film  between  gas  and  liquor  affects  the  rate  ttf 
absorption. 
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As  a  corollary  to  (3)  :  The  presence  of  unsatisfied 
radicles  (such  as  ferrous  iron,  nitrites,  etc.)  accelerates 
the  rate  of  absorption.  These  factors  modify  one 
another.  For  instance:  If  factor  (1)  alone  were  con- 
sidered, dividing  the  air  into  bubbles  of  twice  the  area 
would  double  the  quantity  of  gas  absorbed,  and  if  this 
resulted  in  doubling  the  period  of  contact,  absorption 
would  be  quadrupled.  This  does  not  work  out.  Nordell, 
in  his  study  of  bubbles  at  Milwaukee,  came  to  the 
conclusion  that  the  smaller  bubble  gave  up  its  oxygen 
more  slowly  in  proportion  to  its  area  than  the  larger 
bubble.  At  Milwaukee  also  it  was  found  that  the 
amount  of  oxygen  absorbed  from  a  given  quantity  of 
air  did  not  increase  proportionally  with  the  depth  of 
the  basin.  Power  economy  favored  the  shallower  basin. 
Although  oxygen  absorption  may  not  be  proportional  to 
increase  in  time  and  area  of  contact,  these  factors  are 
helpful  and  plant  design  should  consider  them. 

There  seems  to  be  no  factor  modifying  (3).  Effi- 
ciency demands  that  dissolved  oxygen  be  kept  as  low  as 
is  consistent  with  a  healthy  sludge.  The  microscope 
is  the  quickest  means  of  determining  the  condition  of 
the  sludge.  Oxygen  determinations  are  necessary  to 
prevent   aerating   beyond    requirements. 

The  character  of  the  surface  film  is  of  great  impor- 
tance. Gases  passing  through  greasy  or  soapy  liquors 
become  filmed  with  these  substances,  which  are  resist- 
ant to  the  passage  of  oxygen.  In  the  initial  stages 
of  aeration  considerable  scum  is  brought  to  the  top. 
It  should  be  removed  from  the  preliminary  aerator  and 
separately  disposed  of.  A  typical  analysis  of  scum 
from  a  strictly  domestic  sewage  is  given  in  Table  I. 
This  scum  was  taken  from  the  primary  aerator  and  at 
times  amounted  to  10  per  cent  of  the  suspended  solids 
in  the  sewage. 

The  factors  affecting  surface  aeration  may  be  demon- 
strated in  the  laboratory,  using  a  solution  of  pyrogallic 
acid  which  turns  black  with  oxidation.  The  effect  of  a 
drop  of  kerosene  on  the  surface  of  a  beaker,  accelera- 
tion of  oxidation  by  stirring  or  rapid  removal  of  the 
surface  film,  indicates  what  takes  place  in  the  aeration 
basins. 

It  is  possible  to  measure  with  reasonable  accuracy 
the  area  of  contact  between  air  and  liquor  undergoing 
aeration.  At  Mt.  Vernon,  when  sewage  was  being 
aerated  with  0.66  cu.ft.  of  free  air  per  gallon  under  a 
head  of  10  ft.  it  was  calculated  that  the  area  of  con- 
tact between  the  liquor  and  the  bubbles  was  3,500  sq.ft. 
The  volume  of  liquor  being  aerated  was  45,000  gal.  per 
day.  The  period  of  contact,  six  hours.  Now,  if  oxygen 
were  absorbed  from  the  open  air  at  the  same  rate  as 
from  the  bubble  an  area  of  0.778  sq.ft.  per  gallon  per 
day  and  a  period  of  contact  of  six  hours  would  be 
required.  That  is.  1,000,000  gal.  would  require  778,000 
sq.ft.  tank  area!  Haworth  aerates  1.3  m.g.d.  per  acre. 
After  making  allowance  for  air  emulsified  by  agitation 
we  are  forced  to  the  conclusion  that  a  .square  foot  of 
open  air  is  far  more  efficient  than  a  .squpre  foot  of 
bubble.  Rea.sons  need  not  be  discus.sed  here  but  without 
doubt  oxygen  ab.sorption  at  the  surface  is  important. 

CataJystH  Feu-torn  in  Oxidation — Each  of  the  factors 
which  have  been  discussed  ha.s  been  e.stablished.  by 
ample  research.  There  is  another  factor  the  value  of 
which  has  not  been  determined:  The  presence  of 
catalyat.s — in  this  connection  defined  as  radicles  which 
absorb  and  store  oxygen  in  a  condition  available  for 
the  digesting  organisms.     It  may  be  that  this  is  the 


factor  which  accounts  for  the  wide  differences  in 
aeration  requirements  of  apparently  similar  sewages. 
Experimenters  have  frequently  noted  that  some  sludges 
"kept"  better  than  others.  The  presence  of  ferric 
hydrate  has  been  mentioned  in  this  connection;  nitrates 
also.  These  may  be  supplied  by  trade  waters,  such 
as  pickle  liquors,  gas-house  waste  waters,  ground 
waters,  or  may  with  propriety  be  added. 

In  the  paper  on  "Fixation^ of  Atmospheric  Nitrogen," 
Engineering  Neivs-Record,  March  15,  1923,  p.  487,  the 
effect  of  iron  in  fixing  liquid  and  gaseous  nitrogen  was 
discussed.  Tests  have  shown  that  ferric  iron  will  give 
up  part  of  its  oxygen  to  sewage  organisms.  When 
the  reduced  salt  comes  in  contact  with  the  air  it  is 
instantly  reoxidized  to  the  ferric  salt.     Each  time  this 


TABLE  I— TYPICAL  ANALYSIS  OF  SCUM  FROM   STRICTLY 
DOMESTIC     SEWAGE 

Wet  Dry 

Per  Cent  Per  Cent 

Moisture 81   04 

Fats  (combined) 13  65  72  94 

F.ats(free) .91  4  84 

Calcium .90  4.75 

'Organic  matter 3  05  16.10 

•Inorganic , .            2.43  2.27 

*  Other  than  stated. 


happens,  an  amount  of  oxygen  equal  to  at  least  10  per 
cent  of  the  weight  of  the  ferric  iron  is  stored  in  a 
form  available  for  the  biological  demand.  This  reaction 
probably  occurs  many  times  in  the  process  of  aerobic 
digestion.  When  it  is  considered  that  the  sewage  itself 
can  be  made  to  store  but  8  to'  10  p.p.m.  of  oxygen  it 
is  evident  that  a  .small  quantity  of  iron  may  play  an 
important  part  in  air  economy. 

Dr.  Buswell  calls  attention  to  the  fact  that  when 
the  influent  sewage  contained  5'  p.p.m.  of  nitrites  and 
nitrates  the  air  consumption  was  0.7  cu.ft.  per  gallon 
of  sewage.  When  nitrites  and  nitrates  dropped  to  1 
p.p.m.  the  air  consumption  rose  to  1.4  cu.ft.  per  gallon. 
Dr.  Buswell  seems  inclined  to  believe  that  the  nitrites 
and  nitrates  were  partly  responsible  for  the  differences 
in  air  consumption.  If  this  be  the  fact,  then  they  must 
have  acted  as  catalysts.  If  we  could  assume  such  econ- 
omy to  be  effected  by  nitrates,  $2  worth  of  Chilean 
saltpeter  would  save  $14  worth  of  compressed  air. 
While  no  such  economy  can  be  expected,  this  lead  is 
worth  investigation.  Soluble  reagents  should  be  added 
to  the  sewage  as  near  the  source  as  practicable. 

In  working  out  plans  for  the  aeration  of  Indianapolis 
sewage  I  had  to  meet  the  question  of  what  to  do  with 
gas-house  wastes.  My  preconceived  judgment  was  that 
they  should  be  eliminated  because  of  their  supposed 
toxicity  and  great  oxygen  absorbing  power.  Tests 
conducted  on  sewage  containing  gas  wastes  in  their 
greatest  concentration,  in  parallel  with  tests  on 
uncontaminated  sewage,  gave  some  surprising  results. 
Aerobic  organisms  flourished  in  the  gas  contaminated 
liquor.  When,  as  frequently  happened,  the  air  supply 
failed  the  straight  sewage  sludge  died.  The  gas 
contaminated  sludge  survived.  The  gas  sludge  was 
eventually  smothered  by  accumulation  of  tar  but  a 
presumption  was  raised  that  the  reducing  agents  in  the 
gan-house  liquors  acted  as  catalysts. 

The  nature  of  sludge  organisms  makes  it  necessary 
to  consider  one  more  factor,  violent  agitation.  This  is 
destructive  of  some  of  the  organisms  and  tends  to  in- 
crease turbidity.     It  should  be  avoided. 

This  is  one  of  the  reasons  for  lack  of  success  which 
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has  attended  aeration   by   circulation  through   centrif- 
ugal pumps. 

II.  Aeration  Practice 

A  period  of  30  to  40  minutes'  detention  in  prelim- 
inary sedimentation  is  sufficient  for  removing  the  quick 
settling  solids  and  a  considerable  part  of  the  scum. 
To  insure  satisfactory  performance  all  sedimentation 
chambers  should  be  equipped  with  mechanical  means 
for  collecting  and  removing  the  sludge.  No  septic 
sludge  will  rise  in  a  mechanically  cleaned  basin.  There 
are  two  types  of  mechanical  sludge  removers  which  are 
now  performing  satisfactorily:  (1)  The  revolving 
type.  This  is  the  Dorr  clarifier.  It  operates  in  a 
cylindrical  basin,  the  bottom  of  which  is  slightly  coned. 
The  settled  solids  are  moved  to  the  center  of  the  basin 
by  a  slowly  rotating  mechanism  and  thence  removed  by 
appropriate  means.  Milwaukee  has  adopted  the  Dorr 
clarifier  after  experiments  covering  a  number  of  years. 
The  second  method  consists  of  a  submerged  flight  con- 
veyor operating  in  a  long  and  narrow  basin.  When 
properly  designed,  both  these  types  perform  perfectly. 
Neither  requires  more  attention  than  an  eight-day  clock. 
Power  consumption  will  not  exceed  i  hp.  per  m.g.d. 
capacity.  For  small  installations  first  costs  favor  the 
flight  conveyor.  When  its  unit  capacity  is  reached,  the 
clarifier   has   the   advantage   as    its   capacity   may   be 

TABLE  II— COST  OF  COMPRESSING  AIR 

(1)  No.  3  Hytor,  comprpssing  350  cu.ft.  per  min.  to  5  lb.  requires  10 
hp.,  equivalent  to  1  0  kw.  at  the  meter.  Power  cost  to  compress  500.000 
cu.ft.in24.hr.  (a  2c.  per  kw.-hr $'12 

(2)  No.  8  Hytor,  2,250  cu.ft.  per  min.  to  51b.,  97  hp.  (97  kw.)    Power 

cost  to  compress  3,250,000  cu.ft.  in  24  hr 46  56 

l3)  No.  5  B.  F.  Sturtevant  positive-pressure  blower,  delivering  696 
I'U  ft.  per  min..  28  hp.  (28  kw.)    Power  cost  to  compress  1, 000,000  cu.ft. 

in  24hr 13  '•'• 

P   H.  &  F.  M.  Roots  Co.  blower,  power  cost  to  compress  1,000,000 

cu.ft.  in  24  hr 10  56 

Adding  interest  and  amortization  at  20  per  cent  per  annum,  trans- 
mission, motors,  housing,  maintenance  and  supcrvisirn,  the  costs  cf 
compressing  1,000,000  cu.ft.  free  air  to  5  lb.  will  approximate: 

Nash  No.  3  Hytor 20.00 

Nash  No.  8  Hytor 5.00 

Sturtevant  No.  5  positive-pressure  blower 1 5 .  00 

Roots  blower '  2 .  00 

increased  by  enlarging  its  diameter  without  propor- 
tionate increase  in  first  or  operating  costs. 

Economical  Application  of  Compressed  Air — Filtros 
tile  has  been  the  medium  generally  adopted  for  diffusing 
compressed  air.  Distribution  of  the  tile  and  control 
of  circulation  are  important.  Proper  placement  of  the 
tile  may  result  in  an  air  economy  of  from  20  to  40 
per  cent.  The  plants  at  Urbana  and  Mt.  Vernon  re- 
quired an  average  of  less  than  1  cu.ft.  of  free  air  per 
gallon  of  sewage  treated.  At  Urbana,  an  earlier 
activated-sludge  plant  using  a  different  distribution  of 
filtros  tile  required  2  cu.ft.  of  air  per  gallon. 

At  Indianapolis  the  same  theory  of  circulation 
was  applied.  This  unit  operated  in  parallel  with  one 
of  the  conventional  type.  By  the  conventional  type 
is  meant  rows  of  tile  laid  across  the  aeration  channel  at 
right  angles  to  the  direction  of  the  flow.  In  the  im- 
proved method  the  tile  are  laid  along  one  side  of  the 
channel  in  rows  parallel  to  the  direction  of  the  flow. 
An  example  of  this  type  is  the  Woodstock,  Ont.,  plant, 
designed  by  F.  J.  Ure  &  Son,  Woodstock.  Messrs.  Ure 
report  that  this  plant  is  operating  satisfactorily  with 
a  consumption  of  1  cu.ft.  free  air  under  a  head  of  12 
ft.  The  cross-row  method  of  laying  tile  prevents  any 
definite  vertical  circulation  and  encourages  short  cir- 
cuiting. The  improved  method  insures  positive  circula- 
tion, prevents  short  circuiting  and  reduces  the  area 
of  filtros  required. 

Costs  of  Compressing  Air — Cost  data  have  been  sup- 


plied by  manufacturers  of  compressors  as  shovra  by 
Table  II.  Larger  size  units  will  reduce  these  figures 
somewhat.  Economical  use  of  power  requires  adjust- 
ment to  meet  varying  seasonal  and  weekly  conditions. 
This  means  the  installation  of  two  or  more  units,  even 

TABLE    III— ANALYSES    OF    DRIED    ACID-TREATED  ACTIVATED 
SLUDGES 

Mt.  Vernon,  N.  Y.  Per  Cent 

Moisture '. 9.25 

Ammonia 8.79 

Bone  phosphate  of  lime 3,70 

Insoluble 13  50 

Ferric  oxide 9.95 

Calcium  oxide* 5  92 

Magnesium  oxide 13 

Hoaston,  Tex. 

Moisture 5  74 

Ammonia 7  75 

Bone  phosphate  of  lime 5 .  66 

*  Included  also  in  bone  phosphate  of  lime. 

if  variable-speed  motors  are  used.  For  cities  under 
100,000  population  small  compressor  units  would  be 
required  and  the  table  figures  would  hold.  If  the  flow 
sheet  suggested  in  this  paper  be  followed  and  air  supply 
be  adjusted  to  requirements,  average  municipal  sewage 
can  be  aerated  the  year  round  with  an  average  air  con- 
sumption less  than  1  cu.ft.  per  gallon  under  10-ft.  head. 
Other  Methods  of  Aeration.  —  Aeration  through 
centrifugal  pumps,  inspiring  and  mixing  the  air  directly 
with  the  sewage,  has  been  tried  at  a  number  of  places. 
One  of  the  latest  commercial  installations  of  this  type 
is  at  Turlock,  Calif.  There  are  several  patents  on 
different  ways  of  applying  this  principle.  Diffusion  of 
air  by  this  method  is  ideal.  Power  consumption  is  low. 
The  disadvantage  has  already  been  mentioned. 

"Paddle  aeration"  has  been  under  development  for  a 
number  of  years.  Three  types  have  been  used:  (1) 
Haworth  places  his  paddles  in  narrow  channels  at  right 
angles  to  the  flow,  like  a  stern-wheel  steamboat.  (2) 
The  Stott  &  Jones  patent  paddles  rotate  axially  with 
the  flow  of  sewage  and  create  a  helical  direction  of 
travel,  similar  to  that  of  the  Ure  filtros  design.  This 
should  be  more  economical  of  power  than  Haworth's 
design.  (3)  In  the  Borst  patent  the  paddle  hangs 
vertically  in  a  .cylindrical  tank.  All  three  of  these  meth- 
ods have  produced  satisfactory  effluents.  Some  very 
low  power  consumptions  have  been  reported.  There  is 
another  method  which  is  a  cross  between  centrifugal 
and  paddle  circulation.  This  consists  of  a  cylindrical 
tank  with  a  central  well  of  fairly  large  diameter.  The 
central  well  is  expanded  at  the  top  to  form  an  inverted 
cone.  A  paddle  with  a  vertical  axis  is  operated  in  the 
cone  close  enough  to  the  surface  to  beat  air  into  the 
sewage.  Mixed  air  and  sewage  overflow  the  cone  and 
bottom  liquor  is  drawn  up  to  take  the  place  of  the 
overflow.  Some  of  these  paddle  methods  have  had  suffi- 
cient success  to  induce  their  commercial  adoption.  This 
indicates  that  in  some  localities  the  paddle  method  is 
considered  more  economical  than  the  compressed  air- 
filtros  method.  My  own  experience  with  paddle  aeration 
leads  me  to  believe  that  this  is  the  method  of  the  future. 
Plants  of  this  type  can  be  made  so  fool-proof  and  simple 
that  aeration  will  require  only  casual  supervision  and 
night  attendance  be  eliminated. 

Paddle  aeration  has  been  developed  to  a  point  where 
it  demands  the  consideration  of  the  engineer  contem- 
plating plant  design  to  produce  a  clear  and  stable 
effluent.  Aeration  units  can  be  designed  to  be  con- 
vertible to  filtros  aeration  without  loss  of  first  cost. 
If  paddle  aeration  produces  satisfactory  results,  it 
means  a  cheaper  plant  and  lower  operating  aosis. 
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III.  Sludge  Handling,  Dewatering  and  Marketing 

Discussion  of  sludge  disposal  may  be  divided  into: 
(1)  Factors  affecting  cost  of  disposal.  (2)  Factors 
affecting  value  of  product.  Since  value  may  be  affected 
by  preparation  methods  they  are  discussed  first. 

The  valuable  constituents  of  dried  activated  sludge 

TABLE   IV— DEWATERING    BY    PECK    FLOATING    PROCESS 

These  figures  are  averages  covering  21  weeks  testing  period. 

Per  Cent  Moisture 

InSuent  sludge 99 . 4 

Floated  sludge 89 . 2 

After  draining  one  day 77.1 

.\fterdiaining  two  days 66.5 

After  draining  three  days 59.7 

-After  draining  three  weeks 26.4 


are  phosphoric  acid  and  ammoniates.  Where  care  is 
taken  in  preparing  the  sludge  for  market  it  should 
contain  from  3  to  4  per  cent  of  bone  phosphate  and 
from  7  to  9  per  cent  of  ammonia.  The  analyses  of  two 
sludges  dried  by  commercial  processes  are  given  in 
Table  III.  Ordinary  dried  activated  sludge  contains 
from  4  to  6  per  cent  of  ammonia  ana  no  other  con- 
stituent in  sufficient  quantity  to  be  of  value. 

The  chief  factor  affecting  the  value  of  the  dried 
sludge  is  its  proportion  of  valuable  constituents.  Drying 
and  handling  costs  for  the  inert  portion  are  charged 
against  the  valuable  portion.  Example:  Assume  that 
methods  which  disregard  the  character  of  the  sludge 
produce  one  ton  of  4  per  cent  ammoniates  per  million 
gallons  sewage  treated,  and  that  the  cost  of  drying  the 
sludge  is  $15  per  ton  and  freight  and  handling  charges 
to  destination  are  $5.  The  cost  of  sludge  disposal  is 
$20  per  million  gallons.  //  by  exercising  care  in  elimi- 
nating inert  materials,  one  half  ton  of  8  per  cent 
ammoniate  is  produced,  the  cost  of  sludge  disposal  is 
reduced  to  $10.  This  is  the  reason  why,  when  high- 
grade  ammoniates  are  quoted  at  $4  per  unit,  low-grade 
may  be  marketed  with  difliculty  at  $1.50  to  $2. 

Activated  sludge  is  unknown  commercially.  For  this 
reason  brokers  will  not  pay  market  price  for  its  fer- 
tilizer constituents.  Market  quotations  should  be  dis- 
counted 25  per  cent  in  estimating  the  product's  value 
and  should  not  be  taken  to  mean  those  given  in  trade 
magazines  as  obtaining  at  Chicago,  New  York,  Balti- 
more, or  any  other  trade  center.  They  mean  the  quota- 
tions of  the  nearest  maiket  which  will  absorb  the  prod- 
uct. For  cities  of  less  than  200,000  population  this  should 
be  within  trucking  radius  of  the  plant.  Local  sale  will 
save  round  trip  freight  to  fertilizer  plant,  broker's  and 
manufacturer's  profits.  Specifically,  it  should  obtain  50 
per  cent  better  price  than  brokers  will  pay. 

The  consumption  of  fertilizer  is  seasonal.  Storage 
reservoirs  must  exist  somewhere  between  production 
and  use.  For  mo.st  crops  dried  activated  sludge  is  not 
a  balanced  fertilizer.  It  mu.st  be  used  as  a  base.  Crop 
tests  indicate  that  it  is  a  alow-acting  ammoniate.  This 
brief  review  indicates  the  necessity  for  a  careful  survey 
of  markets. 

Factom  Affe.ctinft  CnstH  of  Disposal — These  are  two: 
(1)  The  quantity  of  .sludge  produced.  (2)  The  char- 
acter of  the  sludge.  The  quantity  of  sludge  can  be 
controlled  within  considerable  limits.  Excessive  aera- 
tion decreases  the  quantity  of  the  sludge.  It  also  lowers 
the  grade  of  the  sludge  produced.  High-grade  sludge 
will  certainly  sell  for  more  than  the  cost  of  preparing 
it  for  market.  Elimination  of  grit,  coarse  .solids  and 
f)otable  solids  from  the  .sewage  insures  a  high-grade 
product.     Slow   and   sparing   aeration   means   a  double 


economy,  more  and  better-grade  sludge,  an  effluent 
lower  in  nitrogen  and  less  power  expenditure.  As  by- 
products with  high-grade  sludge  there  must  be  disposed 
of:  The  floated  and  settled  solids  from  preliminary 
sedimentation,  grit  and  screenings.  The  last  two  will 
be  disposed  of  by  the  usual  means.  Preliminary 
sedimentation  solids  will  contain  on  a  dry  basis,  4  per 
cent  ammonia.  The  amount  will  be  200  to  400  lb.  dry 
solids  per  million  gallons.  Gassing  or  acidulating  and 
draining  to  70  per  cent  moisture  will  cost  $1  per 
million  gallons  sewage.  The  scum  wiU  range  from  50 
to  100  lb.  dry  solids  and  will  drain  to  75  per  cent 
moisture.  In  this  condition  it  will  contain  about  19  per 
cent  grease.  It  has  no  value  and  may  be  disposed  of 
by  incineration  or  lagooning  at  a  cost  of  50c.  per  mil- 
lion gallons  sewage. 

The  character  of  activated  sludge  is  such  that  until 
recently  it  has  defied  all  attempts  at  commercial  dry- 
ing. High-grade  sludge  is  essentially  a  biological  jelly. 
Chemically  and  physically  it  is  closely  allied  to  gelatin. 
Like  gelatin  it  cannot  in  its  normal  condition  (bicar- 
bonate alkalin)  be  dewatered  by  pressure.  When 
rendered  slightly  acid  its  character  is  changed  and  it 
may  be  readily  drained  to  60  per  cent  moisture.  Three 
methods  have  been  developed  for  successfully  applying 

TABLE  V— COST    ESTIMATES    FOR    COMPLETE     1-M.G.D.     PLANT 

Estimated  cost  of  completed  plant $64,01 1 

Daily  operating  costs  include  interest  and  anwirtization  at  10 

per    cent.       Compressed     air-filtros    aeration    included. 

Paddle    aeration     would   reduce   first    cost    J 1 0.000  and 

operating  costs  $5  per  million  gallons. 
Estimated  operating  cost ..  $44.25 


-Apportioned  as  follows: 

I.   Racks 

?.   Raw  sewage  -sedimentat  ion . 
3,    -\eration 

4  -\i'raled  sewage  clarifier 

5  Preliminary  dewatering 

6  Sludge  circulation 

7.  Drjing.. 

8 .  .Supervision  (city  engineer) . 

9.  Miscellaneous 

Total  gross  cost  per  miliion  gallons  treated 
Sale  of  dried  sludge 

Net  cost  of  treatment 


.58 
2.13 
15  73 
1.63 
7.24 
1.66 
8  63 
3  60 
3   15 


)23-4S 


this  principle.  (1)  Floating,  developed  by  the  writer. 
(2)  Gassing,  developed  by  The  Maclachlan  Reduction 
Process  Co.  (3)  Vacuum  filtering,  developed  by  the 
Oliver  Filter  Co. 

My  first  experience  in  dewatering  sludges  by  floating 
was  in  1916.  The  sludge  was  a  gelatinous  precipitate 
from  hide  treatment  waste  waters.  Upon  adding  sul- 
phuric acid,  the  sludge  rose  to  the  top,  where  it  drained 
to  about  80  per  cent  moisture.  In  this  instance,  the 
method  was  too  expensive  for  commercial  application. 
Later,  in  designing  the  Mt.  Vernon  activated-sludge 
plant,  I  included  a  "frothing  tank,"  intending  to  sep- 
arate the  sludge  in  this  manner.  Sludge  floating  tests 
in  this  tank  were  unsuccessful.  In  the  laboratory, 
agitation  with  sulphuric  acid  resulted  in  floating  about 
one-third  of  the  sludge.  On  gentle  stirring  this  sank. 
Mr.  Neave  and  I  continued  our  sludge  dewatering  re- 
search at  Urbana.  Here  we  found  that  if  the  acid  and 
the  sludge  were  mixed  with  but  little  agitation  and 
then  gently  heated,  all  the  sludge  would  rise  to  the  top. 
The  Urbana  activated  sludge  when  settled  to  09  per 
cent  moisture  indicated  an  alkalinity  of  about  450 
p.p.m.;  1-5  c.c.  of  sulphuric  acid  per  liter  was  required 
for  successful  floating.  The  floated  sludge  contained 
from  84  to  90  per  cent  moisture  and  drained  in  a  few 
hours  to  less  than  80  per  cent  moisture. 

J.  Frederick  Jackson,  chief  of  the  Engineering  Divi- 
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sion  of  the  Connecticut  State  Department  of  Health, 
used  one  of  my  floating  units  at  New  Britain.  Using 
1  c.c.  of  sulphuric  acid  and  heating  to  30  deg.  C.  he 
obtained  the  results  given  in  Table  IV. 

The  drying  sludge  was  at  all  times  odorless  and  free 
from  insects  and  larvae.  Dr.  Jackson  states  that 
with  proper  operation  the  water  discharged  from  the 
floater  contained  less  than  100  p.p.m.  of  suspended 
solids  and  under  10  per  cent  of  the  original  nitrogen. 

In  this  connection  it  may  be  stated  that  some 
activated  sludges  seem  amenable  to  flotation.  By  flota- 
tion is  meant  the  separation  due  to  selective  affinity 
of  gas  bubbles  for  certain  solid  particles.  Where  such 
affinity  exists,  bubbles  admitted  to  the  liquor  will  seek 
out  the  particles  for  which  the  affinity  exists,  attach 
and  float.  Activated  sludge  in  general  does  not  adhe)-e 
to  gas  bubbles.  It  may  be  floated  only  by  entrapping 
gas  bubbles  in  the  sludge,  making  them  rise  en  masse. 

Maclachlan's  process  has  already  been  described. 
It  is  in  successful  operation  at  Gastonia,  N.  C,  in  con- 
nection with  a  plate  and  frame  press.  The  dewatered 
cake  averages  about  78  per  cent  moisture.  At  Houston 
it  is  operating  in  connection  with  the  "decker"  (the 
dewatering  screen  described  above).  The  product  con- 
tains about  80  per  cent  moisture.  The  remaining 
moisture  is  evaporated  in  a  Buckeye  drier.  It  is  esti- 
mated that  the  cost  of  dewatering  to  an  average  of  83 
per  cent  moisture  will  be  about  $6  per  ton  of  finished 
product,  equivalent  on  the  basis  of  1,300  lb.  of  dry 
sludge  per  million  gallons  to  $3.90  per  million  gallons 
of  sewage  treated.  This  estimate  includes  all  main- 
tenance and  depreciation  charges. 

Milwaukee  proposes  to  use  heat  and  acidulate  and 
dewater  with  Oliver  vacuum  filters  to  80  per  cent  mois- 
ture, finishing  in  direct  or  semi-direct  heat  driers. 
Indianapolis  and  Pasadena  have  awarded  contracts  for 
the   Maclachlan  process. 

Cost  comparison  of  the  dewatering  processes  would 
at  present  be  guesswork.  The  unknown  factor  is  depre- 
ciation. Allowing  for  heavy  depreciation  and,  in  the 
case  of  the  Peck  process,  for  further  drainage  and 
handling,  the  cost  of  dewatering  to  80  per  cent  moisture 
by  any  of  these  methods  will  not  exceed  $6  per  million 
gallons  of  sewage  treated.  The  proponents  of  any  of 
the  processes  probably  will  not  admit  half  that. 

Drying  to  the  ultimate  10  per  cent  moisture  can  be 
accomplished  in  direct  heat  driers.  One  pound  of  coal 
will  evaporate  6.5  lb.  of  water.  Power,  supervision, 
depreciation,  interest  and  other  changes  will  not  exceed 
the  cost  of  coal.  Losses  will  be  under  5  per  cent.  If 
1,000,000  gal.  of  sewage  be  assumed  to  produce  1,200 
lb.  of  activated-sludge  solids  and  coal  in  the  furnace 
costs  $10  per  ton,  the  costs  of  evaporation  will  be  $7.20 
per  million  gallons  of  sewage  treated.  If  the  methods 
described  above  are  followed  the  product  will  be  1,300 
lb.  of  10  per  cent  moisture,  8  per  cent  ammonia  and  4 
per  cent  B.P.L.  (bone  phosphate  of  lime)  fertilizer 
base.  If  this  can  be  marketed  at  $3.50  per  unit  for 
ammonia  and  $1  for  B.P.L.  the  value  of  the  produce  will 
be  $20.80. 

The  estimate  in  Table  V  is  based  on  unit  costs  of  $25 
per  cubic  yard  for  reinforced  co'ncrete  and  $2  for 
excavation,  with  excavation  equal  to  half  the  cubic  con- 
tents of  plant.  The  plant  is  rated  as  1,000,000  gal.  per 
day  capacity.  It  is  expected  to  discharge  a  six  days'  stable 
efl3.uent  when  operated  at  a  daily  3-hr.  overload  of  100 
per  cent  and  a  constant  overload  of  25  per  cent. 


Building  a  Dam  in  Bolivia 

A  View  of  Native  Labor  and  an  Exposition 

of  North  American  Engineering 

Ingenuity 

By  R.  a.  Bennitt 

Of  Bennitt  &  Sawyer.  Engineers  and  Constructors,  La  Paz. 
Bolivia,  Soutli  America 

CONSTRUCTION  in  the  Andes  Mountains  is  little  like 
construction  work  in  the  States.  High  prices  of  ma- 
terials, when  they  are  available,  bring  into  play  all  one's 
resource  to  keep  costs  down.  Native  labor  is  peculiar 
to  handle  and  understand  and  its  methods  are  more  or 
less  laborious.  These  factors  are  often  complicated,  as 
they  were  in  the  case  at  point,  by  the  remoteness  of  the 
job,  the  rough  character  of  the  country  and  the  scarcity 
of  local  materials.  How  such  a  job  is  tackled  is  outlined 
in  this  article,  which  treats  of  building  a  dam  15,200  ft. 
above  sea  level. 

The  dam  was  built  to  furnish  additional  power  to 
operate  the  mines  and  mill  at  the  Chojiicota  tin  mines, 
controlled  by  the  Metals  Thermat  Co.,  of  New  York 
City.  Chojiicota  is  situated  in  the  province  of  Yaco,  ap- 
proximately 100  km.  from  a  railroad,  at  an  elevation  of 
15,200  ft.  and  derives  its  name  from  Lake  Chojiicota 
(Aymara,  or  Green  Lake).  This  lake,  about  30  acres  in 
area,  and  used  as  the  reservoir  for  the  water  impounded 
by  the  dam,  is  fed  by  the  glaciers  2  km.  away.  However, 
in  the  dry  season  insufficient  water  is  furnished  to  supply 
the  needs  for  powei* — about  4  sec.-ft. 

The  power  house  built  in  1915  can  develop  230  hp.,  but 
under  the  present  scale  of  operations  but  140  hp. 
is  used.  Of  this  75  hp.  is  used  by  the  concentrating 
plant  and  65  hp.  by  the  compressors  in  the  mines. 
As  the  shortage  of  water  precluded  operating  more  than 
twelve  hours  per  day  during  the  dry  season,  it  was  de- 
cided to  raise  the  existing  dam  an  additional  4*  m.,  which 
would  give  ai  storage  of  840,000  cu.  m.  and  allow  an  ad- 
ditional draw-off  of  2  sec.-ft.  for  twenty-four  hours  dur- 
ing the  six  months  of  dn,^  weather. 

The  dam  site  is  a  narrow  rocky  gorge  at  the  foot  of 
the  lake,  whence  the  floor  of  the  caiion  pitches  steeply. 
No  flow  conduit  was  necessary,  and  the  12-m.  steel  pen- 
stock therefore  drops  directly  to  the  power  house  with  a 
gross  head  of  560  ft. 

Securing  Materials — By  far  the  greatest  cost  on  con- 
struction work  in  this  part  of  the  world  is  for  materials, 
and  for  that  reason  it  was  decided  to  build  the  dam  of 
rubble  masonry.  Quartzite  beds  in  slate  on  either  side 
of  the  caiion  settled  the  rock  question,  but  peculiarly 
enough  sand  is  difficult  to  secure  because  of  the  swift- 
flowing  streams.  However,  after  a  sieve  analysis,  it  was 
decided  that  the  fine  sand  deposited  at  the  head  of  the 
lake  would  be  suitable  if  screened.-  Accordingly  a  small 
washing  and  screening  plant  was  built  which  passed  the 
finer  sand  particles  through  a  .005-m.  mesh. 

To  transport  the  sand  to  the  dam  site  a  flat-bottom 
scow  -was  built  into  which  were  loaded  bags  of  screened 
sand.  But  when  the  "Mauretania"  was  launched  it  was 
discovered  that  the  personal  equation  had  been  lost 
sight  of,  for  no  native  dared  row  a  boat  across  the 
lake!  They  are  not  accustomed  to  water  in  any  fonn. 
but  being  good  laborers,  i.e.,  with  strong  backs  and 
weak  minds,  they  would  tow  it.  A  long  rope  and  a  lashed 
rudder  solved  this  problem. 

Description  of  Dam — The  dam  was  laid  out  on  a  curve 
with  ai  radius  of  210  ft.,  except  for  a  short  straight  sec- 
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tion  over  part  of  the  old  dam;  and  an  angle  was  made  at 
a  16-ton  anchorage  so  to  locate  the  west  wing  as  to  re- 
quire the  least  amount  of  masonry.  The  upstream  fact 
of  the  dam  was  made  vertical,  and  the  downstream  face 
given  a  batter  of  0.6:1.  A  coping  wall,  0.5  m.  x  0.5  ra., 
was  provided,  in  which  was  built  a  small  spillway  with 
provisions  for  flash-boards  to  within  2  in.  of  the  top  of 
the  coping. 

The  cross-section  of  the  dam  was  determined  from  cal- 
culations as  a  straight  gravity  section  for  hydrostatic 
pressure  only,  giving  a  nominal  factor  of  safety  against 
overturning  of  2.3,  no  allowance  being  made  for  uplift, 
wave  action,  or  ice  pressure.  However,  the  utmost  care 
was  e-xercised  in  preparing  the  rock  foundation  against 
leakage  and  sliding. 

The  mortar  used  was  one  of  cement-lime  (10  per  cent 
of  the  volume  of  the  cement  being  slaked  lime)  to  four 
of  sand.  This  mix  will  probably  seem  to  many  one  con- 
taining an  inadequate  proportion  of  cement  to  prevent 
seepage,  but  the  writer  believes  it  justifiable  under  the 
conditions.  Cement  on  the  job  cost  about  $17  U.  S.  cur- 
rency per  barrel,  and  the  cost  of  other  materials  was  in 
proportion.  The  dam  now  stands  reservoir  full  and  with 
but  slight  percolation,  which  is  gradually  lessening. 
From  time  to  time  corral  sweepings  are  thrown  into  the 
water  to  silt  up  the  voids  in  the  mortar,  reinforced,  as  it 
were,  by  the  old  "popcorn-poppe)""  method. 

Rock  for  tiie  masonry  was  blasted  out  nearby  and 
rolled  to  position  on  a  "go-devil"  running  on  a  24-in. 
Decauville  track.  All  of  it  was  handled  by  hand  with  the 
aid  of  crowbars.  Boulders  weighing  2i  tons  were  shoved 
into  position  by  this  method,  but  a  cable-way  with  a 
chain-block  was  later  installed  and  proved  to  be  more 
economical  of  time  and  labor. 

Unique  Transportation  —  This  cable  was  1\  in.  in 
diameter  and  800  ft.  long  and  was  brought  from  the 
mill-site  on  the  shoulders  of  twenty  men.  Long  cables 
brought  in  from  the  railroad  to  various  mines  in  the 
mountains  are  frequently  carried  entirely  by  mule-back. 
A  section  of  cable  weighing  about  250  lb.  is  rolled  and 
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packed  on  a  mule  at  the  head  of  the  recua  (mule  train), 
then  the  cable  is  carried  back  about  four  paces  and  rolled 
further,  etc.,  so  that  the  cable  finally  arrives  at  its  des- 
tination in  one  piece.  No  arriero  ( muleskinner)  would 
dare  pack  a  mule  or  burro  without  first  binding  his  scarf 
or  poncho  over  the  beast's  eyes.  If  asked  why  the  ani- 
mals are  broken  thus,  he  will  probably  merely  say,  with 
a  shrug  of  his  shoulders,  it  is  the  "costumbre." 

In  building  masoniy  work  one  wonders  how  the  Incas 
and  their  predecessors,  the  long-extinct  Chulpas,  managed 
theirs.  The  writer  has  seen  remains  of  their  work — rocks 
weighing  up  to  80  or  100  tons  placed  without  cementing 
material  of  any  sort,  with  the  joints  so  skillfully  made 
that  the  blade  of  a  penknife  cannot  be  inserted.  Fur- 
thermore, the  blocks  of  stone  are  not  square  but  may 
have  as  many  as  ten  or  twelve  angles,  all  parts  touching 
the  adjacent  stones  with  equal  exactitude.  The  material 
of  which  this  ma-ssive  masonrj'  is  composed  must  have 
lieen  transported  a  great  distance  for  the  surrounding 
countrj'  ha.s  not  the  same  stone. 

Labor — The  labor  used  on  the  job  was  pure  Aymara 
Indian  and  the  Cholo,  or  mixed  breed.  These  people, 
though  not  as  efficient  or  as  intelligent  as  skilled  and 
unskilled  labor  in  the  States,  are  fairly  steady  and  faith- 
ful, and  are  easily  worth  what  they  earn.  They  have 
the  custom  here,  and  also  in  Peru,  of  stopping  work  for 
fifteen  minutes  at  ten  in  the  morning  and  three  in  the 
aflernoon  to  chew  coca,  or  "acullicar."  Each  coca  leaf 
is  taken  separately,  pulled  from  its  main  stem  with  the 
tfc'h  until  (he  cheek  is  enonnously  distende<l.  A  bite 
of  mild  lye  gives  it  more  "kir-k."  Then  the  laborer  pulls 
out  his  native  cigarette  for  a  smoke.  This  cud  reposes 
thus  for  a  couple  of  hours,  (he  resulting  liquid  which  is 
swallowed,  giving  renewed  energy  and  s(reng(h. 

The  wages  of  (hcse  people  are  ridiculously  low  but  they 
save  up  just  enough  after  paying  for  (heir  chufio. 
charque,  and  rice  (o  have  a  glorious  spree  on  <10  per  cent 
alcohol  when  one  of  the  numerous  fiestas  comes  around. 
Chufio  is  a  desaicated  pf)tato  and  charque  i.s  a  mummified 
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sheep,  which,  together,  make  great  soup  if  you  like  it. 
The  ordinary  peon  earns  65  cents  to  75  cents  per  10-hour 
day,  a  mason  $1  to  $1.20,  a  driller  90  cents  to  $1,  etc., 
the  average  for  the  entire  job  being  90  cents  per  man 
day.  Seventy  per  cent  of  the  total  cost  of  the  vi^ork 
was  for  cement,  lime,  and  other  materials,  and  the  entire 
cost  per  cubic  meter  was  $11.85  or  say  $9.10  per  cubic 
yard,  including  supervision.  This  compares  favorably 
witii  concrete  costs  for  similar  work  in  the  States. 
About  i  bbl.  of  cement  per  cubic  yard  of  masoniy  was 
used,  which  was  possible  only  because  of  the  lean  mortar, 
the  use  of  large  rocks,  not  dressed,  and  the  care  taken  in 
placing  them. 

The  "Bolivian  Railroad" — Materials  for  the  interior  of 
the  mountains  are  usually  packed  in  small  packages  in 
order  that  they  may  be  carried  by  llamas,  sometimes 

called  "the  Bolivian 
Railroad."  The 
llama  will  carry 
100  lb.  and  no 
more,  so  that  if  he 
is  loaded  to  ex- 
ceed his  capacity 
he  will  simply  lie 
down  on  the  trail 
until  relieved. 
They  travel  about 
20  km.  per  day  in 
droves  of  twenty 
to  two  hundred. 
At  about  five  in 
the  afternoon  their 
Indian  drivers  re- 
move the  packs  and 
the  llamas  graze 
wherever  they  list. 
Often  they  stray  to 
some  pretty  high 
peaks,  so  that  the 
following  day  al- 
though their  native 
keepers  arise  before 
the  sun,  it  is  usually 
ten  o'clock  before 
they  are  again  on 
their  way.  After  collecting  their  animals  they  are 
huddled  close  together  with  a  long  rope  making  a  large 
ring  so  that  they  can  not  stray  away  while  being  packed. 
A  couple  of  thicknesses  of  wool  blankets  are  thrown 
over  the  woolly  backs,  then  two  packs  aggregating  100 
lb.  are  fastened  on  by  another  wool  rope  run  under  the 
llama's  belly.  All  cement  and  lime  for  the  job  was 
sacked  at  the  railroad  and  transported  in  this  manner, 
taking  five  to  seven  days  to  cover  the  100  km.  The 
native  Aymara  or  Quichua  Indian  makes  an  excellent 
llamero  for  he  has  great  patience,  and  the  speed  of  his 
mind  and  body  synchronizes  very  well  with  the  speed  of 
the  llama  he  drives. 

A  sketch  of  this  sort  would  not  be  complete  without 
telling  something  of  the  climate.  From  April  to  October 
is  the  dry  season  in  which  most  of  the  days  are  beauti- 
fully bright  and  sunshiny,  with  very  cold  nights  in  which 
the  temperature  drops  to  0  deg.  F.,  and  the  piercing 
blasts  from  the  glaciers  and  the  rare  atmosphere  will 
cause  one  considerable  discomfort  if  lie  be  not  warmly 
dressed.    The  rest  of  the  year  is  a  season  in  which  fogs. 


SETTING  ROUGH  STONES 
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sleet,  rain,  and  hail  are  always  in  order.  Intermittent 
sunshine  will  quickly  give  way  to  heavy  overcast  skies 
with  a  subsequent  downpour  of  rain  or  hail,  usually  ac- 
companied by  a  raw  wind. 

Handling  a  construction  job  in  the  Andes  Mountains 
presents  many  difficulties,  but  they  are  part  of  the  game 
which  an  American  engineer  working  in  foreign  parts 
is  obliged  to  play,  and  at  the  end  he  can  look  upon  his 
work  with  pride  as  a  good  job  well  done. 


Progress  on  the  Chicago  Plan 

By  Eugene  S.  Taylor 

Office  Manager,  Chicago  Plan  Commission 

THE  year  1922  marked  the  thirteenth  year  of  activ- 
ity on  the  part  of  the  Chicago  Plan  Commission,  and 
also  the  thirteenth  major  accomplishment  on  the  "Plan 
of  Chicago."  Created  in  1908  under  the  auspices  of  the 
Commercial  Club,  the  "Plan"  was  recognized  as  the  most 
comprehensive  and  mo.«t  beneficial  city  plan  that  had 
been  conceived  up  to  that  time.  Today  it  still  stands 
supreme  and  has  furnished  the  inspiration  for  the  mod- 
ern development  of  nearly  200  American  municipalities. 

The  various  projects  in  the  Plan  of  Chicago  are  in- 
tended primarily  to  make  Chicago  a  better  place  in 
which  to  live  and  work.  They  have  an  equally  beneficial 
result,  however,  in  that  they  will  increase  the  health, 
happiness,  contentment  and  prosperity  of  our  people. 

Nearly  every  improvement  in  the  Plan  of  Chicago  has 
both  a  humanitarian  and  a  commercial  aspect.  The 
humanitarian  effect  of  the  creation  of  1,138  acres  of 
parks,  playgrounds,  bathing  beaches  and  boulevards 
along  the  lake  front,  and  of  the  acquisition  of  25,000 
acres  of  country  playgrounds  or  forest  preser\'es  en- 
circling the  city,  is  obvious.  Their  commercial  benefits 
are  not  so  plain,  but  they  are  just  as  real.  The  commer- 
cial advantages  of  the  various  street  vddenings  and  the 
railway  terminal  rehabilitation  are  self-evident.  Their 
social  benefits  are  not  so  apparent,  until  study  reveals 
that  the  improvement  of  thoroughfares  and  of  transpor- 
tation facilities  will  make  it  easier  for  the  dwellers  in 
overcrowded  districts  to  reach  the  lake  front,  the  various 
parks  and  the  forest  preserves.  At  the  same  time  these 
improvements  add  to  the  comfort  of  all  our  citizens,  pro- 
moting their  convenience  in  moving  about  the  city,  and 
adding  to  their  health  and  well-being  by  increasing  the 
amount  of  available  light  and  air. 

Projects  now  under  way  or  in  contemplation  include 
nearly  a  score  of  widenings  and  improvements  on  im- 
portant streets,  the  forest  preserve,  good  roads,  harbor 
facilities,  park  and  lake  front  improvements,  railway 
terminals,  straightening  the  Chicago  River,  double-deck 
improvement  and  dock  on  South  Water  Street,  a  west- 
side  warehouse  district  and  the  eoning  system.  The 
completion  of  these  projects  and  of  other  betterments 
proposed  in  the  Plan  of  Chicago  is  essential  if  Chicago 
is  to  maintain  its  present  leadership. 


Fire  Loss  in  New  York  State 

In  a  recent  bulletin  issued  by  the  National  Board  of 
Fire  Underwriters,  the  fire  loss  in  New  York  State 
during  1921  amounted  to  $48,391,992,  a  figure  far  ex- 
ceeding the  loss  sustained  in  any  other  state  in  the 
Union  during  the  same  period.  The  largest  single  share 
of  this  loss  was  the  item  of  "matches-smoking",  which 
contributed  $4,099,993.  The  total  loss  represents  an 
increase  of  33  per  cent  over  the  loss  sustained  in  1918. 
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Engineering  Course  Should  Stress 
Scientific  Training 

Dean  Ketchum  Favors  Four-Year  College  Course 

with  Graduate  Courses  for  Advanced  Work — 

Teachers  Are  Vital  Factor 

Abstract  of  address  delivered  March  7,  1923  on  his 
induction  into  office  as  dean  of  the  College  of  Engi- 
neering of  the  University  of  Illinois. 
By  Milo  S.  Ketchum 

Dean,  College  of  Engint-ei-ing:.  Univt-i-sity  of  Illinois 

TODAY  the  engineering  profession  demands  that  the 
student  be  trained  intensively  in  engineering  science 
so  that  he  may  be  able  to  keep  pace  with  the  development 
of  engineering  and  of  scientific  research.  Industry  demands 
that  he  be  trained  in  the  art  of  engineering  and  prepared 
also  to  enter  the  field  of  management  and  administration. 
In  the  time  available  it  is  practically  impossible  to  give  the 
student  the  intensive  training  of  the  professional  engineer 
and  at  the  same  time  the  broad  training  to  make  him  of 
immediate  value  to  industry.  Engineering  educators  are 
divided  into  two  groups  with  respect  to  this  question. 
One  believes  in  a  training  in  physics,  chemistry,  mathe- 
matics, language  and  economics,  with  intensive  training  in 
the  fundamentals  of  engineering  and  in  the  application  of 
science  to  engineering  problems.  The  other  believes  in  a 
broader  c(ourse,  including  the  humanities  and  business 
administration,  to  make  the  graduate  of  greater  immediate 
value  to  industry  and  to  the  community.  In  such  a  course, 
the  application  of  science  to  engineering  is  considered  more 
from  the  viewpoint  of  the  administrator  and  is  intended  to 
be  a  broadening  influence  rather  than  to  make  it  possible 
for  the  student  to  solve  engineering  problems.  The  aim  is 
more  to  qualify  men  to  be  leaders  in  industry  than  to  train 
them  for  the  profession  of  engineering. 

Shall  We  Seek  Breadth  or  Depth? — The  usual  four-year 
course  does  not  give  sufficient  time  to  develop  either  of  these 
satisfactorily.  Additional  time  may  be  gained  by  increasing 
the  course  to  five  years  or  by  adding  a  graduatg  course  in 
engineering.  Although  it  was  possible  formerly  to  accom- 
plish both  these  objects  in  a  four-year  course,  the  develop- 
ment of  engineering  science  and  of  business  administration 
has  made  this  impossible.  The  result  of  such  an  attempt 
will  be  to  give  the  student  a  smattering  of  information,  with 
little  training  that  will  prepare  him  either  for  engineering 
or  for  industry.  We  must,  therefore,  choose  between  a 
training  that  is  narrow  and  deep,  or  one  that  is  broad  and 
shallow.  Few  can  excel  in  more  than  one  line,  and  those 
that  can  are  marked  men.  The  question  is,  shall  we  plan 
a  course  to  give  a  broad  training  .so  that  students  will  be 
able  to  do  many  things  in  a  very  indifferent  fashion,  or 
shall  we  limit  our  work  to  the  training  of  men  for  the 
profes.iion  of  scientific  engineering,  leaving  to  other  depart- 
ments the  training  of  those  who  expect  to  enter  business  or 
administration  immediately  after  college? 

Education  is  a  gradual  development  and  is  the  summation 
of  training  in  the  home,  in  the  elementary  and  serondary 
nchools,  in  the  university,  in  business,  in  professional  life, 
apd  of  the  best  effort  of  the  individual.  The  successful  man 
must  not  only  have  the  training  that  will  make  it  possible 
for  him  to  appreciate  art,  literature,  and  his  associations. 
but  he  must  be  able  also  to  achieve — to  do  his  share  in 
carrying  the  world's  burdens.  College  training  should  be 
intensive,  should  teach  the  student  how  he  may  best  perform 
with  hi.H  brain,  and  give  him  an  appreciation  of  what  it 
means  to  excel. 

Fire-Yrnr  Ctnime  Not  a  Snhilinn — Engineering  is  a  con- 
Ktructive  profession  which  calls  for  intensive  training  and 
perspec'tive,  the  lack  of  which  cannot  be  remedied  by 
Increasing  the  length  of  the  course.  TTie  proposed  plan 
to  spread  the  engineering  c<iurse  over  five  years,  omitting 
the  intensive  engineering  subjects,  and  adding  certain  so- 
called  humanistic  subje<-ts  and  other  subjects  intended  to 
pr'-pare  the  gr.'iduatf  for  ndmiriistrnlive   poNiliiinu.  lines  not 


solve  the  problem.  If  the  profession  is  to  advance  and  the 
demands  of  industry  are  to  be  met,  the  course  must  prepare 
the  graduate  with  a  training  and  a  vision  to  be  a  leader 
in  his  profession.  If  he  has  this,  and  in  addition,  those 
essentials  of  industry,  character,  integrity,  knowledge  of 
men  and  administrative  ability,  which  the  successful  must 
have  whether  they  are  college  graduates  or  not,  he  will  be 
a  leader  in  his  profession  and  will  have  opportunity  to  be- 
come an  administrator  or  a  leader  of  men. 

Success  as  an  engineer  will  be  due  largely  to  the  intensive 
training  while  in  college  and  success  as  an  administrator 
will  be  due  largely  to  success  as  an  engineer  and  individual 
effort.  This  opinion  is  based  on  an  experience  of  more  than 
a  quarter  of  a  century  as  an  engineering  educator,  a  prac- 
tising engineer,  a  contractor  and  as  an  administrator.  The 
most  successful  men  trained  under  my  direction  or  who 
have  come  to  my  notice  or  have  been  in  my  employ,  whether 
in  engineering,  business  or  administration,  have  almost 
without  exception  been  those  who  have  excelled  in  their 
technical  studies,  who  have  learned  to  think  straight,  who 
have  come  to  appreciate  what  it  means  to  accomplish  and 
excel. 

Research  in  Engineering — The  engineer  engaged  in  re- 
search should  have  a  thorough  theoretical  training  in  the 
sciences,  in  mathematics,  and  in  mechanics,  should  also 
have  had  a  practical  engineering  experience  and  should  have 
been  trained  in  scientific  methods  of  investigation.  Engi- 
neering research  and  engineering  experience  co-operate  in 
advancing  the  science  and  art  of  engineering.  The  engi- 
neering student  should  not  only  be  given  training  in  the 
underlying  sciences,  in  mathematics,  in  mechanics,  and  in 
the  fundamentals  of  engineering,  and  briefly  in  the  art  of 
engineering,  but  he  should  also  be  given  an  insight  into 
the  methods  of  the  worker  in  engineering  research  and 
appreciate  the  necessity  for  engineering  research.  He  should 
not  only  be  trained  to  enter  the  profession  of  engineering, 
but  should  also  be  given  a  vis.ion  that  will  make  it  possible 
for  him  to  become  one  of  the  leaders  of  engineering  and  of 
industry. 

Summary — To  sum  up;  the  preliminary  training  of  the 
engineering  student  should  include  intensive  training  in 
language,  mathematics,  history,  civics,  and  science.  The 
engineering  course  should  be  four  years  in  length.  The 
curriculum  should  include  courses  in  science,  mathematics, 
mechanics,  the  fundamentals  of  engineering  science,  and 
the  practice  of  the  art  of  engineering.  Special  empha- 
sis should  be  placed  on  training  in  engineering  science  and 
some  attention  should  be  given  to  fundamental  courses 
in  economics,  business  law,  and  government.  For  men  who 
wish  to  enter  the  higher  branches  of  technical  engineering, 
who  wish  to  become  engineering  teachers,  who  are  to  engage 
in  engineering  research,  a  graduate  course  should  be  pro- 
vided, the  length  of  which  should  vary  from  one  to  three 
years  to  fit  the  needs  of  the  graduate  student.  As  an  in- 
spiration to  the  student  and  to  the  instructor  and  to  assist 
in  training  teachers  and  graduate  students,  the  college  of 
engineering  should  engage  in  engineering  research.  The 
most  satisfactory  and  efficient  development  of  each  will 
come  from  a  combination  of  undergraduate  work  in  engi- 
neering, graduate  work  in  engineering,  and  engineering 
research. 

I mportnnce  of  the  Teacher — The  most  important  part  of 
any  institution  of  learning  is  the  teacher.  The  engineering 
teacher  should  be  a  man  who  h.is  had  a  liberal  education 
as  well  as  a  thorough  training  in  mathematics,  mechanics, 
science  and  applied  .science,  and  in  addition  should  have  had 
engineering  and  business  experience.  Much  of  the  train- 
ing in  a  knowledge  of  business  affairs,  in  a  knowledge  of 
men  and  in  the  application  of  economics  to  inilustrial 
problems  and  in  ethics,  must  be  given  incidentally.  After 
all,  the  greatest  privilege  given  to  the  college  student  is 
that  of  coming  in  direct  contact  with  men  who  have  given 
their  lives  to  literature,  economics,  science,  mathemafica 
or  engineering,  who  live  in  their  work  and  to  whom  the 
greatest  joy  is  assisting  students  to  unlock  the  storehouse 
nf  kliiiwIedK-e. 
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Some  Obligations  of  Research 
on  School  and  Industry 

Research  Needed  to  Impress  Students  with  Lack 

of  Finality  in  Engineering  and  to  Urge 

Industry  to  Further  Progress 

Extracts  from  an  address  entitled  "Importance  of 
Research  to  the  Progress  of  Industry"  at  the  induc- 
tion into  office  of  Milo  S.  Ketchum  as  dean  of  the 
College  of  Engineering  of  the  University  of  Illinois, 
March  7,  1923. 

By  E.  J.  Mehren 

Editor,  Engineering  News-Record 

THE  pursuit  of  knowledge,  the  discovery  of  truth,  has 
ever  beer^  one  of  the  goals  of  university  activity.  The 
mere  prospect  of  increasing  our  knowledge  has  been  in- 
centive enough  for  the  aspiring  spirits  that  the  universities 
have  gathered  to  their  fostering  arms.  But  if  the  mere 
pursuit  of  knowledge  for  its  own  sake  offers  sufficient  in- 
centive for  scientific  research  in  the  halls  of  learning,  the 
university  nevertheless  cannot  be  neglectful  of  the  prac- 
tical results;  for  the  university  has  a  responsibility  for 
social,  as  well  as  for  intellectual,  leadership.  Our  social 
system  today  rests  largely  on  an  engineering  and  industrial 
foundation.  Anything  that  will  improve  and  develop  that 
foundation  is  properly  a  subject  of  university  responsibility. 

To  us,  as  engineers,  there  are  more  intimate  consider- 
ations; considerations  that  have  a  profound  influence  upon 
the  spirit  that  must  animate  the  college.  If  research  is  a  sine 
qua  non  of  engineering  and  industrial  progress,  if,  in  turn, 
the  college  of  engineering  exists  as  a  servant  of  engineering 
and  industry,  supplying  it  with  the  men  who  shall  carry 
on  in  the  future,  it  is  the  bounden  duty  of  that  college  to 
cultivate  the  research  spirit  and  to  turn  out  its  men  imbued 
with  that  spirit,  imbued  with  the  belief  that  there  is  no 
finality  in  engineering  development. 

Fifty  years  ago  the  fundamental  assets  of  industrial 
success  in  this  country  were  daring  and  energy.  We  lived 
in  a  veritable  gold  mine.  Resources  were  of  unparalleled 
richness.  Little  skill  was  needed  to  wring  success  from 
such  natural  assets.  That  was  the  day  of  the  adventurer 
in  industry,  of  the  promoter,  of  men  of  shrewdness  rather 
than  of  broad  or  intensive  knowledge. 

Today,  how  different.  The  best  of  organizing  brains,  the 
greatest  of  financial  resources,  the  most  versatile  of  sales- 
manship are  not  sufficient  of  themselves  to  build  industries. 
There  must  be  knowledge,  abundant  knowledge  of  intricate 
industrial  processes.  The  richest  resources  have  been 
worked  out.  Profit  must  be  wrung  from  poorer  materials. 
Today,  as  never  before,  knowledge  is  power,  and  industrial 
knowledge,  at  the  present  stage  of  engineering  develop- 
ment, is,  more  and  more,  a  direct  function  of  scientific 
research.  Some  industries  are  farther  advanced  than  others. 
Success  in  many  industrial  operations  can  now  be  won  only 
from  the  introduction  of  great  refinements,  from  the  de- 
velopment constantly  of  new  materials  and  new  products, 
from  the  discovery  of  processes  which  shall  give  value  to  the 
materials  which  were  useless  under  cruder  processes  of 
recovery. 

Researches  of  the  recent  past  give  us  courage  for  the 
future.  We  could  easily  become  discouraged  by  contem- 
plating the  rapid  exhaustion  of  our  richer  resources.  We 
could  worry  about  the  future  of  our  children's  children. 
Were  we  at  the  stage  of  scientific  development  of  a  hundred 
years  ago  and  were  witnessing  the  present  rate  of  deple- 
tion of  our  richer  resources,  we  might  well  be  seriously 
disturbed.  As  it  is,  it  behooves  us  as  responsible  members 
of  a  world  civilization  to  use  those  resources  to  the  utmost 
possible  efficiency.  Nevertheless,  we  can  look  with  more 
complacency  on  the  situation  than  our  predecessors,  for  we 
have  at  hand  an  instrument  that  each  year  discloses  as 
valuable  treasures,  materials  and  resources  that  formerly 
were  valueless. 

Obligation  of  the  University — If  then  scientific  research 


has  come  to  occupy  a  place  of  such  great  importance  in  our 
daily  lives,  if  the  maintenance  and  further  development  of 
the  material  elements  of  our  civilization  are  dependent  upon 
new  scientific  discoveries,  if  the  industries  of  today  and 
those  of  the  future  rest  upon  the  work  of  the  research 
laboratory,  it  is  manifestly  the  obligation  of  the  engineer- 
ing college,  whose  work  it  is  to  prepare  men  to  carry  on  the 
work  of  applied  science,  to  see  that  they  are  imbued  with 
this  spirit  of  research. 

It  is  not  to  be  expected  that  every  student  leaving  the 
college  of  engineering  should  be  adapted  to  research  work. 
The  processes  of  engineering  are  complex.  They  require 
men  of  many  types,  of  varied  inclinations,  of  widely  dif- 
ferent adaptabilities.  But  all  who  leave  these  engineering 
halls  should  be  thoroughly  imbued  with  the  idea  that  there 
is  no  finality  in  engineering  development.  Some  will  engage 
in  research  work  and  develop  new  materials,  new  processes, 
new  principles;  some  will  engage  in  design,  and,  accepting 
principles  already  established,  will  work  toward  greater 
economy,  greater  efficiency  within  the  range  of  those  prin- 
ciples. Others  will  be  responsible  for  the  operation  of  the 
processes  of  production.  All,  however,  even  though  they 
may  be  unable  to  engage  in  research  work,  and  no  matter 
what  positions  they  may  occupy,  must  be  sympathetic  with 
the  spirit  of  research,  must  encourage  it,  must  lend  it  their 
support,  must  help  to  place  it  in  its  proper  place  in  the 
structure  of  American  business. 

Obligations  on  Industry — There  is  needed  throughout  the 
business  organization  of  the  land  a  better  appreciation  of 
the  function  of  research.  While  some  industries  have  gone 
far  in  introducing  scientific  inquiry  into  their  businesses, 
while  a  very  few  of  them  are  resting  their  whole  operations 
on  a  research  foundation,  most  of  our  industries  are  not 
beyond  the  stage  of  crude  experimentation.  If  university 
men  do  not  lead  in  advocacy  of  research,  whence  indeed 
shall  come  its  friends?  Our  goal  must  be  a  "mutual  deep 
appreciation,"  as  one  scientist  has  expressed  it,  between 
American  industry  and  American  science. 

Nor  can  we  be  content  with  merely  impressing  upon  the 
leaders  of  American  industry  the  need  for  and  the  utility 
of  such  research  as  is  associated  with  the  solution  of  im- 
mediate difficulties  in  manufacture  or  the  necessary  im- 
provement of  a  product.  Our  task,  with  our  broader  vision, 
should  be  to  point  out  the  necessity,  if  our  industries  are 
to  continue  to  progress,  to  push  inquiries  of  a  fundamental 
nature,  not  necessarily  connected  with  immediate  prospec- 
tive utility.  Radical  progress  can  be  expected  only  from  a 
thorough  knowledge  of  the  materials  and  processes  with 
which  we  work.  When  their  nature  is  thoroughly  under- 
stood, then  occur  those  radical  advances  which  shoot  a 
science  or  an  industry  into  a  new  era  and  open  radically 
new  fields  to  scientific  inquiry. 

In  advocating  the  necessity  of  fundamental  research, 
we  need  to  break  down  the  distinction  that  some  attempt 
to  make  between  engineering  and  scientific  research.  Engi- 
neering research,  it  is  held,  is  that  directed  at  immediate 
results;  scientific  research  relates  to  the  fundamentals.  The 
theory  is  that  one  is  useful,  the  other  is  not.  We  have 
many  instances  to  show,  as  Dr.  Steinmetz  has  put  it,  that 
"there  is  no  scientific  investigation,  however  remote  from 
industrial  requirements,  which  might  not  possibly  lead  to 
industrially  useful  developments."  Our  task,  as  university 
men,  is  to  promote  the  fundamental  researches  as  well  as 
those  that  have  an  obviously  practical  end. 

We  should  find  encouragement,  too,  in  our  efforts  to 
secure  the  general  adoption  of  research  in  industry  because 
the  American  industrial  leader  so  far  senses  the  need  for 
progress  that  he  accepts  crude  experimentation  as  a  neces- 
sary feature  of  industrial  functioning.  But  he  needs  to  be 
convinced  that  the  bungling  of  the  rule-of-thumb  ex- 
perimenter has  passed,  and  that  science  furnishes  a  superior 
tool  through  the  research  mechanisms  of  mathematics, 
physics,  chemistry  and  engineering. 

Research  and  histi-uction — It  is  not  my  function  today  to 
discuss  the  means  by  which  this  spirit  of  research  can  be 
impressed  upon  the  students  of  engineering.  Obviously,  it 
requires  something  in  addition  to  instruction  in  the  estab- 
lished principles  of  engineering,  mathematics  and  physics 
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and  in  their  applications.  Nor  is  it  sufficient  for  the  student 
to  learn  that  it  is  by  an  intensification  of  the  methods  that 
he  sees  about  him  in  the  laboratories  that  new  knowledge 
is  to  be  discovered.  It  is  from  the  spirit  of  the  institution, 
rather  than  from  any  direct  teaching  that  appreciation 
of  research  is  to  be  gained.  Capable  research  men  must  be 
pushing  their  inquiries  within  the  university  walls  where 
students  can  see  and  know  them  and  absorb  the  spirit  in 
which  these  leaders  are  working.  Teaching  by  example  is 
most  powerful.  Enthusiasm  for  painstaking  scientific  inquiry 
is  the  surest  means  of  spreading  the  gospel  of  research. 

Obviously,  there  are  many  problems  to  be  considered  in 
determining  the  relation  of  the  university  to  industry  with 
reference  to  research  work.  I  do  not  propose  to  enter  upon 
them  today.  The  two  obvious  fundamentals  are  that  industry 
has  an  obligation  to  give  financial  support  to  research  work, 
and  that  the  university  has  an  obligation  to  further  re- 
search work  that  shall  result  in  engineering  progress.  There 
is  needed  a  combination  of  industrial  financial  support  with 
university  vision  and  ability — a  combination  well  realized 
in  our  own  Engineering  Experiment  Station.  Such  a  station 
will  be  a  breeder  of  independent  laboratories  in  industry, 
but  if  the  university  keeps  its  vision  there  will  always  be 
work  ahead,  particularly  in  the  fundamentals,  no  matter 
how  many  industrial  laboratories  are  established. 

Insufficient  Utilitarians — It  would  be  unworthy  of  a  uni- 
versity were  its  research,  were  its  pursuit  of  knowledge 
inspired  solely  by  the  hope  of  useful  result.  Utilitarian 
ideals,  if  indeed  they  may  be  called  ideals,  are  weak  in 
power  of  inspiration  compared  with  those  that  are  intellec- 
tual and  spiritual.  The  university  is  indeed  a  place  of 
training  for  life — but  for  life  in  its  larger  and  finer  aspects. 
Moreover  the  university  is  a  place  of  light  and  of  leading. 
Its  duty  is  to  bring  our  knowledge  to  ever  loftier  heights 
and  to  breed  not  merely  good  workers  and  good  citizens  but 
creative  leaders,  those  prophets  who  shall  lead  us  to  new 
promised  lands.  Such  creative  men,  the  finest  flower  of 
university  effort,  "arise  spontaneously  in  an  atmosphere 
in  which  creative  men  exist  and,  in  general,  nowhere  else." 
This  atmosphere  is  the  sure  strength  of  the  university.  It  is 
that  which  distinguishes  it  from  a  mere  place  of  instruction. 

With  this  thirst  for  knowledge  at  the  basis  of  university 
enthusiasm  for  research,  utilitarian  research  will  not  only 
have  a  surer  foundation  but  will  be  immeasurably  strength- 
ened by  contact  with  the  purer  enthusiasm.  Young  men 
and  young  women  will  be  led  to  new  visions  by  acquaintance 
with  the  explorers  of  knowledge,  adventurers  into  the  un- 
known. Youth  loves  exploration  and  adventure  —  and 
research  is  exploration,  research  is  adventure. 

This,  then,  is  the  inspiring  mission  of  the  university — to 
stimulate  the  thirst  for  knowledge,  to  develop  creative  men 
and  women,  to  .send  out  with  broad  vision  and  sympathies 
the  leaders  in  life's  activities. 

Present  Extent  of  Railway  Electrification 

At  the  recent  convention  of  th"  American  In.stitute 
of  Electrical  Engineers  in  New  York,  W.  P.  Potter, 
engineer,  railway  engineering  department  of  the  General 
Electric  Co.,  offered  the  following  table,  showing  the 
present  extent  of  railway  electrification.  Thi.s  includes 
only  steam  railroads  which  have  been  electrified  or  are 
now  in  process  of  being  electrified. 

„  Roulf         .N"o    of   Eloc. 

Country  MIIpji           I>oroinotlvpg 

United  .Stntea 1.607  37S 

Switzorlanfl    gSl  i:,6 

France    BOj  ,138 

Italy    6.in  309 

Oerman>     .  .     .  ^^n  <9 

Sweden     .     .  237  4  4 

Cuba ISO  IS 

Austria     .  31(1  42 

Africa  1"'4  77 

Chile  154  42 

Enitlanfl  129  42 

flpain  4D  17 

CanaHn  49  9 

Japan    39  42 

Norwav    39  37 

Me»lro    30  10 

Braxll    2«  1« 

China   .                2i;  13 

Java   ... 25  6 


Wood-Block  Pavements  Restored 
by  Seal  Coat 

Buckled  and  Dried  Out  Pavements  Put  Into  Good 

Condition  by  Applying  a  Bituminous 

Seal  Coat  Covered  with  Sand 

By  James  A.  McElroy 

City  Engineer,  Bridgeport,  Conn. 

BRIDGEPORT,  CONN.,  has  about  150,000  sq.yd.  of 
wood-block  pavement,  all  less  than  15  years  old.  On 
some  streets  it  is  in  excellent  condition  after  ten  or 
more  years  of  service.  On  others,  especially  on  streets 
that  have  car  tracks,  it  is  in  poor  condition  in  spite  of 
the  fact  that  considerable  money  has  been  spent  on  it 
every  year  to  keep  it   in  condition. 

The  blocks  were  originally  laid  on  a  6-in.  concrete 
foundation  with  a  1-in.  sand  cushion.  The  trouble 
seems  to  be  that  after  a  few  years  the  blocks  lose  most 
of  the  oil  with  which  they  were  treated.  Then  a  few 
days  of  wet  weather  following  a  warm  dry  spell,  will 
cause  the  blocks  to  expand  and  buckle.  When  they  are 
relaid  some  of  the  old  blocks  are  broken  and  new  blocks 
are  required,  the  cost  of  which  makes  the  repair  work 
expensive. 

A  few  years  ago  I  suggested  to  one  of  the  wood- 
block companies  that  they  might  devise  some  method  of 
treating  old  blocks  on  the  street.  The  cheapest  scheme 
they  could  suggest  was  to  take  up  the  blocks  and  relay 
them  with  another  type  of  cushion.  They  estimated  the 
cost  at  $1  to  $1.25  per  square  yard,  exclusive  of  the  cost 
of  new  blocks. 

It  was  then  decided  to  seal  the  old  wood-block  pave- 
ments by  giving  them  a  surface  treatment  of  hot  road 
oil.  Tarvia  B  was  tried  on  State  St.,  which  had  buckled 
badly  during  the  hea\'j'  rains  of  last  June.  After  the 
blocks  had  been  leveled,  the  material  was  applied  with 
sprinkling  cans  at  the  rate  of  0.4  gal.  per  square  yard. 
It  was  allowed  to  stand  for  about  an  hour  and  then 
covered  with  sand,  1  cu.yd.  of  sand  to  100  sq.yd.  of 
pavement.  Covering  with  sand  immediately  after  the 
application  was  also  tried  but  it  could  not  be  seen  that 
it  made  any  difference  in  the  final  result.  It  was  found, 
however,  that  the  Tarvia  B  was  easier  to  apply  if  it 
was  heated.  After  a  few  days  under  traffic  the  treated 
blocks  had  the  appearance  of  a  new  pavement,  and 
although  considerable  wet  weather  has  been  had  since 
the  work  was  done,  the  blocks  have  shown  no  signs  of 
buckling.  This  treatment  cost  10c.  a  square  yard  for 
5,000  sq.yd. 

On  Fairfield  Ave.  and  part  of  State  St.,  Texaco 
special  macadam  binder  was  used.  The  material  was 
heated  to  a  temperature  of  250  deg.  F.  and  applied  with 
a  pressure  distributor  at  the  rate  of  0.4  gal.  per  square 
yard.  It  was  immediately  covered  with  sand,  1  cu.yd. 
of  sand  to  100  sq.yd.  At  the  end  of  a  week  the  sand 
was  well  worked  into  the  asphalt,  forming  a  thin  mat 
which  efFectually  sealed  the  block  and  gave  it  the 
appearance  of  a  sheet  asphalt  pavement.  About  13,000 
sq.yd.  were  treated  with  special  macadam  binder  at  a 
cost  of  76c.  per  square  yard. 

Director  of  Public  Works,  George  M.  Coughlin.  is  so 
well  plea.ted  with  the  results  obtained  that  he  expects 
to  treat  a  number  of  our  wood-block  streets  in  this  way 
next  year,  believing  that  if  they  are  treated  in  time, 
a  considerable  saving  in  maintenance  will  be  effected 
and  the  life  of  the  pavement  will  be  prolonged. 
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Erecting  Office  Building  Over 
Complicated  Track  Layout 

Difficulties  Met  in  Constructing  Building 

Independent  of  Railroad  Structure 

Containing  Two  Track  Levels 

CONSTRUCTION  difficulties  perhaps  unique  in  New 
York  office-building  work  have  been  encountered  in 
erecting  the  twenty-story  Park-Lexington  building  now 
under  construction  at  Park  Ave.  and  46th  St.  These 
difficulties  were  occasioned  by  the  necessity  of  carrying 
foundations  for  the  building  to  bedrock  entirely  inde- 
pendent of  the  steel  in  the  New  York  Central  R.R.'s 
double-deck  track  structure  over  which  the  building 
rises,  and  threading  the  supports  through  two  track 
levels  of  different  arrangement.     The  building  covers 


vibration  caused  by  trains.  In  the  Park-Lexington 
building,  therefore,  independent  steel  was  used  through- 
out the  foundation  in  order  to  eliminate  railroad  train 
vibration  in  so  far  as  possible.  This  required  wind 
struts  and  bracing  to  be  placed  between  the  new  col- 
umns below  the  street  level.  Nearly  1,600  tons  of 
structural  steel  were  used  below  the  Park  Ave.  level 
in  this  substructure  foundation  and  no  part  of  this  steel 
touches  the  railroad  structure  at  any  place. 

The  building  has  43  steel  columns  in  the  substructure 
work.  These  rest  on  steel  billets  from  4  in.  to  7  in. 
thick,  which  are  supported  on  independent  foundations 
of  steel  grillages  and  concrete,  in  turn  resting  upon 
bedrock.  The  excavation  for  the  column  grillages  was 
in  general  about  6  ft.  below  the  top  of  the  suburban 
level  rail  and  it  was  necessary  in  order  to  secure  ade- 


LEGEND     n  Railroaot  Structure   Columns 

n  Suburban  Level            n  Express  Level 
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FIG.  1 — L.WOUT  OF  TRACKS  AT  BOTH  LEVELS,  AND  POSITION  OF  RAILEOAD  STRUCTURE  AND  BUILDING.  COLUMNS 


the  whole  block  on  the  eastern  side  of  Park  Ave.  with  a 
depth  of  80  ft.  on  46th  and  47th  Sts. 

The  principal  difficulties  in  the  construction  work 
were  encountered  in  cutting  through  the  subui-ban  and 
e.xpress  levels  of  the  track  in  order  to  get  foundation 
steel  and  other  materials  through.  Extremely  limited 
space  necessitated  workmen  operating  much  of  the  time 
from  staging  suspended  from  girder  flanges,  as  it 
was  impossible  to  install  a  plant  which  in  any  way 
obstructed  or  interfered  with  the  operation  of  trains. 
Inasmuch  as  trains  run  frequently,  particularly  during 
rush  hours,  the  difficulties  which  the  contractor  met  are 
obvious.  The  express-ti'ain  level  tracks  are  about  22  ft. 
below  the  Park  Ave.  street  surface.  The  suburban- 
level  tracks  are  about  28  ft.  below  the  express-level 
tracks,  making  the  suburban  level  therefore  about  50 
ft.  below  the  street  surface.  The  principal  difficulties 
in  construction  were  met  in  the  suburban  level. 

The  steel  supporting  the  express  "and  suburban  levels 
of  tracks  had  been  designed  originally  to  carry  twelve- 
story  building  loads  in  addition  to  the  railroad  struc- 
ture. After  the  Grand  Central  Terminal  development 
had  been  finished,  however,  it  was  found  that  any 
building  supported  on  railroad  steel  was  subjected  to 


quate  foundation  area  to  extend  most  of  the  foundation 
grillages  under  the  suburban  level  railroad  track. 

In  order  to  minimize  transmission  of  vibration 
through  the  rock  all  of  the  43  columns  are  supported  on 
cushions.  These  cushions,  or  vibration  mats,  consist  of 
double  layers  of  sheet  lead  and  asbestos  placed  between 
the  column  bases  and  the  foundation  grillages.  Lat- 
erally, a  4-in.  clearance  space  is  maintained  between 
the  building  columns  and  the  railroad  steel  or  the 
concrete  protection  walls.    This  space  is  closed  by  cork. 

The  steel  street  viaduct  supportfng  the  street  surface 
around  the  building  is  separated  from  the  building 
itself  at  the  sidewalk  line  by  a  continuous  e.xpansion 
joint  which  is  open  4  in.  A  similar  clearance  is  main- 
tained around  all  of  the  building  columns  where  they 
pass  through  the  railroad  express  level  floor.  All  of 
the  steel  for  the  building  substructure  is  to  have  a 
2-in.  concrete  fii-eproof  covering.  The  minimum  4-in. 
clearance  is  maintained  between  the  fireproofing  surface 
and  any  pai-t  of  the  railroad  structure. 

Actual  construction  methods  in  carrying  out  the  work 
Were  necessarily  governed  by  railroad  traffic  conditions. 
In  order  to  provide  space  for  the  new  substructure 
columns  and  foundations  it  was  necessary  to  cut  away 
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large  portions  of  the  concrete  and  smaller  portions  of 
the  steel  of  the  original  railroad  structure.  The  con- 
crete cutting  was  accomplished  with  pneumatic  air 
drills  which  worked  mostly  at  night.  A  small  amount 
of  the  rock  excavation  for  the  new  column  footings  was 
accomplished  partly  with  the  aid  of  light  blasting. 
Compressed  air  for  the  drills  was  supplied  from  the 


P'IG.  :'— NEW  STEEL.  IN  ri.AiK  AT  SiT.rilDAX  LEVEL 
Some  idea  of  the  restricted  space  in  which  workmen  operated 
can  be  gained  from  this  photograph.  Concrete  connecting 
walls  first  had  to  be  cut  away,  then  where  railroad  grillage 
steel  interfered,  it  was  burned  away  to  give  a  10-in.  clear- 
ance between  it  and  building  column  grillages.  This  steel 
was  let  down  through  holes  cut  in  the  concrete  floor  of 
the  railroad  structure. 

49th  St.  power  house  of  the  New  York  Central  R.R. 
In  carrying  on  this  portion  of  the  work  it  was  neces- 
sary to  protect  carefully  the  third  rail  used  for  the 
transmission  of  electric  locomotive  power.  In  general, 
the  third  rails  were  kept  alive  and  protected  by  boards. 

Another  difficulty  was  met  when  concrete  was  poured 
for  footings.  Inasmuch  as  the  column  footings  could 
only  be  poured  one  or  two  at  a  time,  as  conditions  per- 
mitted, hand  mixing  of  material  at  each  footing  was 
the  only  satisfactory  method  that  could  be  employed. 
Concrete  materials  were  delivered  from  the  street  sur- 
face by  means  of  long  chutes. 

One  of  the  most  difficult  parts  of  the  work  was  met 
when  cutting  through  the  30-in.  steel  stringers  of  the 
old  railroad  structure  at  the  express  level  floor  was 
begun  in  order  to  provide  room  for  the  new  steel.  This 
cutting  was  accomplished  with  oxy-acetylene  torches, 
workmen  operating  from  staging  attached  to  the  flanges 
of  the  heavy  girders  just  over  the  suburban-level  tracks. 
This  staging  was  used  for  each  of  the  35  stringers  that 
were  cut  as  well  as  for  concrete  cutting  and  fireproofing 
and  the  erection  and  riveting  of  the  new  steel. 

In  the  express-level  track  area  conditions  were 
simpler  as  to  working  space.  Three  passenger  plat- 
forms separate  four  parallel  tracks.  However,  the  work 
was  hampered  by  the  fact  that  the  express-level  tracks 
do  not  line  up  above  the  suburban-level  tracks  below 
80  that  many  columns  could  not  be  carried  up  directly 
from  their  foundations  to  the  street  surface  level.  It 
wa«  nece.isary  to  offset  21  columns  on  15  girders  placed 
just  beneath  the  express-level  deck.  This  condition  was 
the  one  which  made  it  necessary  to  cut  through  the 
30-in.  steel  stringers  of  the  express-level  deck  in  order 
to  let  the  building  columns  through.  Unsupported  ends 
of  the  cutoff  stringers  were  carried  by  header  beams 
to   the    next   adjoining   stringers. 


An  interesting  feature  of  the  steel  construction  m 
the  substructure  work  is  the  employment  of  eleven  large 
distributing  girders  placed  at  the  Park  Ave.  level  which 
are  carried  the  entire  width  of  the  twenty-story  build- 
ing above.  Some  of  these  distributing  girders  are  a? 
deep  as  7  ft.  and  weigh  33  tons.  Thsy  constitute,  in 
effect,  an  elevated  foundation  upon  which  the  building 
rests. 

With  the  railroad  using  for  its  trains  the  space  in 
the  building  which  ordinarily  would  have  been  occupied 
by  boilers,  mechanical  and  electrical  equipment,  the 
owners  were  confronted  with  the  necessity  of  supplying 
heat,  power  and  light  from  other  sources.  This  diffi- 
culty was  overcome  by  obtaining  all  heat  and  electric 
power  from  the  central  power  station  of  the  New  York 
Central  R.R.  at  Park  Ave.  and  49th  Street. 


FIO.  3— ERECTING  STEEL,  AT  THE  EXPRESS  LEVELi 
Construction  was  made  casi'T  at  thi.s  level  as  steel  could  be 
handled  from  street  to  storage  between  tracks  by  derricks. 

The  Park-Lexington  building  is  to  be  a  twenty-story 
office  building  of  the  highest  class.  It  will  he  connected 
by  overhead  bridges  at  the  third,  fourth,  fifth,  and 
sixth  floor  levels  with  the  present  Grand  Central  Palace, 
just  east  of  it.  These  bridges,  however,  will  be  made 
structurally  separate  from  both  the  Grand  Central 
Palace  and  the  Park-Lexington  building  by  means  of 
steel  and  sheet  '_^ad  expansion  joints. 

Design  of  the  substructure  work  was  made  by  H.  G. 
Balcom,  consulting  engineer,  and  the  work  carried  on 
under  the  general  supervision  of  W.  .1.  Thornton,  ter- 
minal engineer  of  the  New  York  Central  R.R.  The 
Merchants  and  Manufacturers  Exchange  of  New  York 
City  is  the  owner  of  the  building.  The  con.struction 
work  both  for  substructure  and  the  building  itself  is 
being  done  by  T.  C.  Desmond  &  Co.,  Inc.,  general  con- 
tractors, with  W.  T.  Spalding  engineer  in  charge. 
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State  Road  Maintenance  Through 
County  Organizations 

Advantages  and  Disadvantages — Patrol  Organiza- 
tion— Mileage  Costs  for  Five  Years — 
Results  Show  Money  Profit 

By  J.   T.  DONAGHEY 

Maintenance  Engineer.    Wisconsin   Highway   Commission, 

Madison,    Wis. 

Paper  presented  at  the  annual  convention  of  the 
American  Builders  Association,  Chicago,  III.,  Jan. 
18,  1923. 

WISCONSIN  has  78,000  miles  of  all  classes  of  high- 
ways. At  the  time  of  taking:  over  the  maintenance 
in  the  spring  of  1918,  the  records,  showed  that  2.5.5  miles 
were  concrete;  1,775  miles  were  stone  macadam;  15,670 
miles  were  gravel,  most  of  which  was  ordinary  town  work, 
and  60,.30O  miles  were  earth.  It  was  believed  that  a  system 
containing  not  less  than  10  per  cent  of  the  total  road  mile- 
age of  the  state  would  be  required  to  serve  traffic  reasonably 
well,  and  that  eventually  the  public  would  demand  that 
not  less  than  20  per  cent  of  the  total  road  mileage  should 
be  adequately  maintained. 

Maintenance  Administration — A  plan  of  administration 
was  the  first  consideration.  The  question  was:  Should  the 
state  maintain  the  entire  system  with  a  state  organization, 
the  state  paying  the  entire  cost,  or  should  the  actual 
maintenance  work  be  done  by  each  county  and  the  county  be 
reimbursed  by  the  state  after  the  work  was  satisfactorily 
performed?  There  were  many  advocates  of  each  plan.  After 
analyzing  the  two  the  following  conclusions  were  reached : 

,4 — Under  the  state  maintenance  organization  plan  it  ap- 
peared that: 

1.  The  highway  department  would  have  closer  con- 
trol of  the  entire  maintenance  operations. 

2.  The  work  might  be  better  and  more  economically 
done  and  in  many  instances  done  more  promptly. 

3.  The  costs  of  the  work  would  be  more  accurately 
kept  and  unit  costs  of  work  could  be  shown  on  many 
specific  parts  of  the  work  which  would  be  of  consider- 
able value  on  other  similar  work  in  the  state. 

B — Offsetting  these  obvious  merits  appeared  certain  dis- 
advantages which  could  be  enumerated  as  follows: 

1.  It  would  require  an  appropriation  sufficient  to  pur- 
chase approximately  $2,000,000  worth  of  necessary 
maintenance  equipment;  this  appropriation  would  have 
been  very  difficult,  if  not  impossible,  to  obtain  from  the 
legislature  at  that  time. 

2.  It  would  require  an  organization  of  experienced 
maintenance  men  that  would  be  difficult  to  procure 
without  employing  the  very  men  who  were  employed  on 
road  work  by  the  several  counties. 

3.  It  would  result,  in  many  instances,  in  the  operation 
of  a  state  road-maintenance  crew  in  close  proximity  to 
a  county  road  crew,  which  would  be  undesirable,  as  the 
laws  permit  state  employees  to  work  but  eight  hours  a 
day  while  county  forces  may  work  ten  hours. 

4.  There  would  be  no  incentive  other  than  the  ex- 
ample of  good  maintenance  shown  by  state  work,  to 
induce  the  local  communities  to  maintain  other  roads 
not  a  part  of  the  state  trunk  system. 

5.  Criticism  of  the  work  as  a  state  organization 
would  come  from  the  other  side  of  the  road  fence,  which 
in  many  instances  would  not  be  constructive  or  help- 
ful criticism. 

C — If   a   plan   of   operating   through    d\e   counties   were 
adopted,  it  appeared  that  it  would  have  these  advantages: 

1.  The  county  organizations  previously  employed  in 
each  county  to  build  roads  could  be  utilized  to  maintain 
the  state  trunk  system;  that  is,  trained  men  familiar 
with  conditions  in  the  county  would  be  put  in  charge  of 

.  the  maintenance  work  in  each  county. 

2.  The  equipment  owned  by  the  counties  would  go  a 
long  way  in  providing  the  necessary  tools  and  ma- 
chinery for  the  maintenance  work,  removing  the  neces- 
sity of  purchasing  duplicate  machinery. 


3.  The  counties,  represented  by  their  local  officials, 
would  be  actually  doing  the  maintenance  work,  and 
the  general  public  would  not  criticise  them  as  freely  as 
it  would  state  officials  doing  such  work.  The  highway 
commission's  criticism  of  the  counties'  work  probably 
would  be  much  broader  and  more  constructive  than  the 
counties'  criticism  of  state  work  would  be. 

4.  The  fact  that  the  local  officials  were  actually  in 
charge  of  the  maintenance  work  would  inspire  them  to 
want  a  larger  mileago  maintained  locally,  and  through 
their  efforts  sentiment  would  be  developed  for  the 
proper  maintenance  of  additional  roads  in  every  com- 
munity. 

D — The   possible   defects    of    working   through    county 
organizations  appeared  to  be: 

1.  The  lack  of  co-operation  between  the  county  offi- 
cials and  the  state  highway  department. 

2.  The  possibility  of  work  costing  more  than  it 
should,  due  to  lack  of  proper  supervision. 

3.  The  possibility  that  some  of  the  work  would  be 
done  in  a  more  or  less  slip-shod  manner. 

After  weighing  both  plans,  the  commission  decided  to 
operate  through  the  counties  as  a  unit,  primarily  because 
it  believed  that  the  sentiment  ivltich  u-ould  be  created  for  the 
improvement  of  roads  other  than  those  contained  in  the 
state  trunk  highway  system  would  eventually  more  than 
offset  the  possible  inefficiency  and  other  unsatisfactory 
features   of  this   plan. 

Organizing  For  Patrol  Maintenance — For  convenience, 
the  commission  established  nine  divisions,  containing 
approximately  eight  counties  each.  A  resident  engineer, 
called  division  engineer,  is  in  charge  of  each,  with  the 
necessary  assistants  to  plan  and  supervise  the  work.  An 
assistant,  known  as  division  maintenance  engineer,  has 
charge  of  all  maintenance,  marking  and  signing.  The 
latter  visits  each  patrolman  at  least  twice  a  month,  report- 
ing each  visit  by  card  to  the  main  office.  In  1922  there  were 
10,940  visits  reported. 

Each  county  is  governed  by  a  county  board,  consisting 
of  a  representative  from  each  township  and  village  and  also 
one  from  each  ward  of  every  city.  The  county  board  elects 
a  committee  of  three  to  -epresent  it  in  all  matters  connected 
with  road  work,  and  also  elects  a  county;  highway  com- 
missioner who  has  direct  charge  of  all  road  construction 
and  maintenance  by  the  county.  Each  county  highway 
commissioner  has  an  assistant  known  as  patrol-maintenance 
superintendent  who  is  in  charge  of  maintenance.  He  visits 
each  patrolman  at  least  twice  each  week. 

The  county.road  committee  really  acts  as  a  board  of  direc- 
tors and  as  a  buffer  between  the  county  highway  commis- 
sioner and  the  county  board  on  the  one  hand  and  the  st-ate 
highway  department  and  the  county  board  on  the  other. 

Prior  to  the  selection  of  the  system  authorized  by  the 
legislature,  the  division  engineers  made  a  condition  survey 
of  all  competing  roads  showing  the  actual  conditions  exist- 
ing on  every  mile.  After  the  selection  of  the  system  another 
survey  was  made,  at  which  time  the  distance  was  measured 
accurately  and  stakes  set  each  mile  Iftcating  future  mile 
posts.  The  information  on  each  mile  shows  by  tenths  of  a 
mile  the  soil,  drainage,  type  of  surface  and  condition.  This 
information  was  very  helpful,  later  on,  in  planning  the 
patrol  system   in  each  county. 

The  law  provided  that  "each  county  must  adequately 
piaintain  the  portion  of  the  system  lying  within  the  county, 
according  to  the  specifications,  directions  and  to  the  satis- 
faction of  the  highway  commission." 

The  commission  determined  that  a  thorough  patrol  system 
must  be  in.^talled  at  the  very  beginning  which  would  cover 
every  mile  on  the  system,  whether  previously  improved  or  not. 
The  portion  of  the  system  lying  in  each  county  was  divided 
into  patrol  sections  by  the  county  coriimittee,  acting  jointly 
with  the  county  highway  commissioner  and  the  division 
engineer.  The  patrolman  for  each  section  was  selected  in 
the  same  manner.  The  county  committee  advertises  in  the 
local  press  that  on  a  certain  day  those  seeking  the  jobs  of 
patrolmen  for  the  coming  season  must  report  at  the  county 
court  house.  The  applicants  "if  new"  are  interviewed  by  the 
county  committee  and  tl. ;  division  engineer,  and  the  most 
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promising  candidates  are  given  the  positions.  Applicants 
having  served  as  patrolmen  one  or  more  seasons  are  griven 
preference  over  ne . '  men  and  usually  receive  more  salary. 

Each  patrolman  enters  into  a  written  contract  with  the 
count;,  and  gives  a  bond  in  the  amount  of  $500  for  the 
faithful  performarce  of  the  work  and  proper  care  of  the 
tools  an  .  machinery  entrusted  to  him.  The  contract  is 
also  subject  to  the  approval  of  the  division  engineer. 

On  "team  patrol  sections"  the  patrolman  must  furnish  a 
team  and  wagon,  the  county  a  light  blade  grader,  road 
planer,  plow,  slip  scraper  and  miscellaneous  small  tools. 
On  "motor  truck  or  tractor  patrol  seciions"  the  county 
furnishes  all  the  equipment. 

The  salaries  paid  on  team  patrol  sections  range  from 
$140  to  $165  per  month  for  the  1922  season;  those  on  motor 
truck  and  tractor  patrols  average  about  $110  per  month. 
The  season  extends  from  about  April  1  to  Dec.  1,  and  from 
Dec.  1  to  April  1  the  patrolman  agrees  to  work  when  re- 
quested at  a  fixed  price  per  hour. 

The  "team  patrol  sections"  average  about  6|  miles  each, 
and  as  a  rule  are  confined  to  earth  road  sections  and  those 
gravel  sections  that  carry  light  traffic.    There  are  few  trac- 


county  boards,  the  number  of  patrolmen  employed,  salary, 
cost  of  marking  and  signing,  and  total  expenditures. 

Table  II  bears  out  the  original  idea  and  proves  that  the 
plan  of  operating  through  the  counties  has  resulted  in  local 
demands  for  more  roads  to  be  maintained  each  year  by 
patrol  methods  and  consequently  a  much  greater  mileage  of 
patrolled  roads.  In  addition  to  the  7,500-nule  state  trunk 
system,  we  now  have  a  9,880-mile  county  trunk  system, 
making  a  total  of  17,380  miles  of  well  maintained  roads. 
This  gives  more  than  80  per  cent  of  our  population  direct 
service,  and  brings  patrolled  roads  within  two  miles  of  the 
remaining  20  per  cent. 

Results  Obtained — The  patrol  maintenance  plan  adopted 
in  1918,  improved  upon  from  year  to  year,  and  extended  to 
include  additional  county  highways  each  year,  has  certainly 
served  traffic  better,  and  satisfied  the  public  to  a  greater  de- 
gree than  the  expenditure  of  the  same  amount  of  money  each 
year  in  constructing  a  few  lines  of  high  type  surfacing 
would  have  done.  After  five  years  of  patrol  maintenance 
we  find  that  the  following  conditions  prevail: 

1.  Every  town,  city  or  village  in  the  state  is  on  a  well- 
maintained  and  marked  highway. 


TABLE  I— FIVE-YEAR  MAINTENANCE  RECORD  WISCONSIN  STATE  ROAD  SYSTEM 


Year    1918 

Actual  miles -maintained    

No.  patrol  sections 

Monthly  salary  team  patrol    ,      . 
Monthly  salary  motor  patrol . 
Patrol  maintenance  cost  per  mile; 
Earth 


Stone  and  gravel  surface  treated  , 
♦♦Concrete    , 

Cost  patrol  maintenance 

Cost  of  betterments 

Cost  of  marking  and  signing 


Total  expenditures 

The  above  total  expenditures  average  $278  per  mile  per  year. 

*  Final  costs  will  var>'  somewhat  from  figtires  shown,  as  the  season  is  not  complete  at  this  date  (Di 

♦♦  Annual  costs  include  all  shoulder  maintenance,  which  runs  high  on  all  surfacings  less  than  18  feet. 


1918 

1919 

1920 

1921 

*I922 

4,998.9 

4,998.9 

7,234.0 

7,260.4 

7,458.59 

561 

791 

911 

940 

$130.00 

$145.00 

$165.00 

$155.00 

$150.00 

90.00 

110.00 

125.00 

115.00 

100.00 

ns  21 

154.01 

187.24 

196.21 

186.40 

120.80 

133.63 

184.68 

193.85 

183.25 

5/;.2i 

626.33 

706.11 

682.23 

671.84 

162  21 

210.42 

220.18 

322.21 

311   85 

573.042.16 

767,302.12 

1.220,535  on 

1,326,927.24 

1,355.900  00 

396.44').  65 

488,529.68 

756,474  38 

1,028,976.04 

952,850  00 

7,888.22 

17,776    16 

28.820.61 
$2,005,829.89 

20,462.14 

41,250  00 

$977,430  93 

$1,273,607.86 

$2,381,413.85 

$2,350,000.00 

15,   1922). 


tor  patrol  sections.  They  average  about  12  miles  in  length 
and  are  generally  confined  to  earth  roads  but  are  sometimes 
preferable  on  heavy  traffic  gravel  roads  where  heavy  main- 
tenance equipment  is  necessary.  Motor  truck  patrol  sections 
average  about  18  miles,  and  are  economical  only  on  heavy 
traffic  roads  where  heavy  maintenance  equipment  is  nec- 
essary and  where  new  material  must  be  hauled  regularly, 
on  surface  treated  stone  or  gravel,  and  for  work  on  concrete 
surfacings.  We  find  that  on  earth  or  gravel  sections  where 
traffic  does  not  exceed  an  average  of  200  vehicles  per  day 
the  "team  patrol"  is  cheap  and  satisfactory. 

Costs  on  State  Trunk  Hif/hicaj/s — The  1917  legislature 
provided  for  a  5,000-mile  state  trunk  highway  system,  which 
the  legislature  of  1919  increased  to  7,500  miles.  Table 
I  shows  the  actual  miles  maintained  by  patrol  methods  each 
year,  the  number  of  patrol  sections,  the  salary  paid  patrol- 
men, the  patrol  maintenance  cost  of  each  type  per  mile, 
and  the  amount  expended  per  mile  out  of  maintenance  funds 
for  "betterments."  "Betterments"  consist  of  widening  the 
road  and  providing  drainage  with  heavy  blade  grader  work, 
light  resurfacing,  new  culverts,  and  the  cost  of  marking 
and  signing  the  system . 

Connties  Divelop  Mnintrniftiee — .Several  county  boards  as 
early  an  June,  1918,  provided  for  patrol  maintenance  on  iin- 
pf)rtant  secondary  roads.  The  growth  of  this  sentiment  is 
Hhown  hy  Table  II  .stating  the  miles  of  county  trunk  high- 
ways taken  over  for  maintenance  each  year  by  the  several 


TABLE    11— COUNTY    TRUNK-LINE 

ROAD    TAKEN    OVER    FOR 

MAINTENA.NTE  YEARLY 

FOR  FIVE 

YEA  US 

Year                            1918 

1919 

1920 

1921 

1922 

Mile*  mninUined              2,021 

5.590 

7.743 

8,980 

9,885 

Number  of  patrol- 

men                                   232 

705 

970 

1,123 

1,236 

AverajfB  monthly 
■alaryof  pnlrol- 

^men                                  $125 

$140 

tl60 

$150 

>I45 

r>wt  of  mainten- 

.nre     .                   475,000  00 
Cmi   of  mnrkinit 

1.226,267 

1,435,527 

1.867.615 

2.279,804 

and  simms 

3,600 

9.300 

8,100 

11.000 

Total   expendi- 

""■^ 1475,000.00 

tl.229,867 

11.444,(27 

»I,(7S,7I5 

»2,290.804 

1 ' '  ahmri*  total  eTppfHlMurr^ 

avemiic  1214 

PCT  milf  per  yet- 

2.  Traffic  is  distributed  over  a  large  mileage,  reducing 
congestion  on  many  highways. 

3.  The  average  speed  of  traffic  has  been  increased  at 
least  ten    miles  per  hour,   resulting  in   great  time   saving. 

4.  Night  driving  is  safe  and  practical  and  our  traffic 
census  shows  a  marked  increase  each  year  in  night  traffic. 

5.  Prosperity  immediately  becomes  noticeable.  The  farm- 
ers along  such  routes  soon  vie  with  each  other  in  promoting 
neatness  in  their  road  fences,  farm  buildings  and  entrances. 
Farm  names  appear  over  the  gateway  and  the  mail  boxes 
are  given  a  fresh  coat  of  paint.  Letterheads  even  show 
the  location  of  the  farm  by  trunk  highway  route  and  mile 
number.  Products  of  the  farm  are  sold  direct  to  the  city 
dweller  at  a  price  .satisfactory  to  both.  In  the  villages  and 
cities  along  the  routes  new  inns  or  tea  rooms,  rest  rooms 
and  garages  spring  up  to  serve  traffic. 

6.  Last,  but  not  least,  is  the  tourist,  and  our  definition  of 
a  tourist  is  any  person  using  our  highways  for  pleasure, 
whether  residents  of  Wisconsin  or  not.  Wc  realize  that 
nature  has  provided  Wisconsin  with  scenic  features  in 
abundance;  nevertheless,  the  tourist  today  would  not  be 
with  us  if  our  highways  did  not  make  traveling  by  motor 
car  a  pleasure.  As  to  the  amount  spent  by  tourists,  from  the 
most  accurate  data  available  we  are  confident  that  it  now 
exceeds  $100,000,000  annually.  The  little  village  of  Kil- 
bourn,  located  at  the  lower  entrajice  to  the  "Dells  of  the 
Wisconsin,"  containing  a  population  of  but  1,200  people, 
furnished  ua  accurate  records  kept  by  the  banks,  hotels  and 
business  houses  for  the  1922  season,  showing  that  over 
one  million  dollars  was  left  in  that  vicinity  alone  by  tour- 
ists; also  that  a  count  taken  by  the  business  men's  associ- 
ation one  night  registered  more  people  camped  in  the  village 
camping  grounds  than  were  living  in  Kilbourn.  Many 
towns  on  patrolled  highways  provide  free  camping  grounds. 

Wisconsin  is  satisfied  that  during  the  five  years  of  patrol 
maintenance,  1918-1922,  tourists  hnv  left  not  leiw  (han 
$300,000,000.  Figuring  a  net  profit  of  but  20  per  cent,  which 
\s  very  conservative,  the  profits  from  this  source  would  be 
$(50,000,000,  or  about  seven  times  the  total  expended  for 
patrol  maintenance  and  marking  and  signing  the  state  trunk 
system  since  April  1,  1918. 
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Concrete  Structures  for  D.,  L.  &  W.  R.  R.  New  Grade  Crossings 

Different  Standard   Street  Crossings  and  Elevated    Station    Structures   Used    in   East   Orange   Grade 
Elevation — Old  Masonry  Arch  Elevated  by  Concrete  Superstructure 

By  M.  Herschthal 

Concrete  Engineer,  Delaware.  Lackawanna  &  Western  R.R.. 
Hoboken,  N.  J. 


THE  most  effective  "Careful  Crossing  Campaign"  is 
that  of  grade  crossing  elimination,  a  fact  recog- 
nized by  the  management  of  the  Lackawanna  R.R.  as 
early  as  1910  when  this  work  was  begun  near  its  east  ter- 
minal on  the  Montclair  Branch  and  on  the  Morris  &  Essex 
Division  a  few  years  later.  In  turn  the  grade  crossings 
were  eliminated  at  Morristown,  Chatham,  Madison,  Con- 
vent, South  Orange,  Morris  Plains  and  Orange,  so  that 
with  completion  of  the  East  Orange  improvements,  con- 
struction features  of  which  were  described  in  Engineer- 
ing Neius-Record,  Nov.  9,  1922,  p.  778,  there  will  have 
been  eliminated  all  crossings  at  grade  between  Mount 
Tabor  and  Hoboken,  removing  all  danger  to  vehicular 
traffic  from  that  source  in  the  thickly  populated  subur- 
ban district. 

On  the  main  line  through  East  Orange,  eleven  grade 
crossings  will  be  eliminated  and  three  on  the  Montclair 
Branch,  in  addition  to  providing  a  new  crossing  at  16th 
St.  on  the  main  line  and  one  at  Rutledge  Ave.  on  the 
branch.  To  accomplish  this  the  bridge  construction  on 
the  main  line  includes  two  viaducts  in  connection  with 
each  of  the  stations,  six  undercrossings,  one  pedestrian 
subway,  the  reconstruction  of  one  overhead  footbridge 
and  the  construction  of  a  viaduct  on  top  of  the  present 
Parkway  Arch  Bridge,  in  East  Orange.  On  the  branch 
four  undercrossings  have  been  constructed. 

For  50-ft.  streets,  of  which  there  are  three  on  the 
main  line  and  two  on  the  branch,  the  type  of  bridge 
designed  was  one  with  a  2-ft.  pier,  having  arched  open- 
ings, located  on  the  center  line  of  the  street  with  24-ft. 
clear  spans  on  either  side  and  abutments  on  the  street 


FIG.  1— TYPICAL  50-FT.  STREET  UNDERCROSSING 

lines.  A  reinforced-concrete  slab  spans  across  the  pier 
from  abutment  to  abutment.  For  the  60-ft.  street,  that 
at  Greenwood  Ave.,  additional  2-ft.  piers  were  placed 
at  each  of  the  curbs  providing  two  roadway  and  two 
sidewalk  spans. 

The  remainder  of  the  undercrossings  are  for  larger 
streets  and  consist  of  circular  columns  surmounted  by 
slabs  of  the  cantilever  flat-slab  type  having  four-way 


FIG.  2 — FLAT  SLAB  TYPE  UNDERCROSSING, 
SIXTEENTH  ST.,  NEVl^ARK 

reinforcement  and  depressed  panels  at  the  column  capi- 
tals. Of  this  same  type  are  the  viaducts  in  connection 
with  the  Brick  Church  and  East  Orange  stations,  al- 
though at  the  latter  it  is  in  combination  with  other 
types. 

At  Brick  Church  the  viaduct  is  continuous  from  the 
east  street  line  of  Halsted  St.  to  the  west  street  line  of 
Harrison  St.,  a  distance  of  1,080  ft.  Originally  the 
plans  called  for  bridges  of  seven  spans  each  at  Harrison 
and  Halsted  Sts.,  open  construction  at  the  station  and 
retaining  -walls  and  fill  between  these  points.  The  en- 
hancement in  the  appearance  of  the  construction  and 
availability  of  the  open  space  for  future  use  finally 
overcame  the  obstacle  of  somewhat  increased  first  cost 
so  that  the  open  construction  was  adopted  throughout. 

The  first  designs  contemplated  the  use  of  the  fascia 
column  type  for  both  the  Brick  Church  and  East  Orange 
Viaducts  but  due  to  the  conditions  at  the  former  which 
involved  some  very  expensive  property  if  this  type  were 
adopted,  the  cantilever  type  was  designed  to  permit 
of  the  extension  of  the  driveways  under  the  viaduct, 
obviating  the  necessity  of  the  purchase  or  reconstruc- 
tion of  a  modern  and  expensive  warehouse  building. 
This  revision  materially  changed  the  character  of  the 
Brick  Church  as  compared  with  the  East  Orange  via- 
duct, in  its  structural  and  architectural  design  and  even 
in  the  station  facilities. 

Structurally  the  two  cantilevers  on  the  Brick  Church 
structures  displace  one  span  of  that  at  East  Orange, 
resulting  in  a  complete  difference  in  the  reinforcement 
of  both  columns  and  slab  in  the  two  structures.  Archi- 
tecturally, we  have  the  continuous  unbroken  cantilever 
fascia  at  Brick  Church  surmounted  by  an  iron  railing 
in  contrast  with  the  pilasters  at  each  bent  of  the  East 
Orange  viaduct,  fascia  arches  sprung  between  them  and 
an  open  concrete  balustrade  above. 
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The  headhouse  of  a  station  connecting  with  a  canti- 
lever structure  would  of  necessity  be  of  a  character 
different  from  that  of  one  with  fascia  columns  and  here 
at  Brick  Church  in  addition,  it  was  necessary  to  provide 
additional  driveway  space,  hence  a  one  way  thorough- 
fare through  the  headhouse.  All  in  all  the  final  designs 
produced  structures  at  each  of  the  stations  absolutely 
dissimilar  in  practically  all  features,  except  track  and 
platform  facilities.  The  comparative  designs  as  gov- 
erned by  the  varying  conditions  at  Brick  Church  and 
East  Orange,  are  the  subject  of  an  article  to  appear  in 
an  early  issue. 

Pafku-aij  Viaduct — The  most  unusual  structure  of 
any  on  this  improvement  is  that  at  East  Orange  Park- 
way. Prior  to  the  track  elevation  now  in  progress  the 
tracks  over  the  Parkway  were  supported  on  three  seg- 
mental masonry  arches,  the  center  one  of  which  is 
40-ft.  clear  span,  while  the  ones  on   either  side   have 
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concentrations  on  the  present  arch  rings  and  yet  be  of 
sufficiently  light  construction  not  to  increase  unduly  the 
loads  on  the  piers  and  abutments. 

The  first  alternative  was  abandoned  because  of,  first. 
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span.1  of  20  ft.  with  10-ft.  pier."  between.  The  track  was 
carried  on  an  earth  fill  retained  by  masonry  spandrel 
walls.  The  width  was  sufficient  to  accommodate  three 
tracks  although  only  two  were  then  in  operation.  The 
new  line  i.s  elevated  at  this  point  about  11  ft.  above 
the  old,  and  there  were  three  solutions  presented  to  the 
problem  of  accomplishing  this  elevation.  Fir.st,  wa.s 
the  construction  of  solid  walls  at  the  two  faces  with 
fill  between  up  to  the  subgrade  of  the  new  tracks.  An 
analysis  of  the  present  arches  and  piers  di.sclosed  the 
fact  that  this  condition  would  dangerously  increase  the 
■tresses  in  the  arch  ling  and  the  maximum  foundation 
pressures  to  the  point  of  making  the  structure  unstable; 
therefore  this  scheme  was  eliminated  from  consideration. 
There  then  remained  the  alternate  schemes  either  of 
entirely  demolishing  the  present  structure  and  building 
one  entirely  new  or  of  designing  an  open  structure  on 
top  of  the  present  one  which  would  not  result  in  any 


excessive  expense  of  the  new  construction,  .second,  the 
difficulty  and  cost  of  removing  the  present  construction 
and,  third,  lack  of  space  for  temporary  train  operation 
and  new  construction. 

The  question  then  resolved  itself  into  what  would  be 
the  type  of  open  construction  best  adapted  to  the  condi- 
tions involved.  The  present  de.sign  is  the  result.  For 
the  main  spans  reinforced-concrete  T-beams  were  de- 
signed 6  ft.  G  in.  apart  on  centers,  that  is  two  beam.^ 
per  track ;  they  are  reinforced  by  three  rows  of  steel, 
the  bars  in  the  top  row  being  bent  up  to  resist  diagonal 
tension,  for  which  purpose  stirrups  were  al.so  provided. 
These  beams  are  supported  by  piers  of  the  same  thick- 
ness as  that  of  the  .stem  of  the  beams  (2  ft.  6  in.), 
and  of  a  width  equal  to  the  10-ft.  width  of  the  arch  pier 
below  and  are  tied  together  by  a  2-ft.  thickness  of  cross 
wall  at  the  outer  ends  of  the  piers.  This  wall  acts  also 
as  a  support  for  the  two-way  slab  of  the  adjacent  span 
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which  was  made  22  ft.  11  in.  clear  longitudinally,  .so 
as  to  extend  somewhat  beyond  the  face  of  the  abutment 
and  resulted  in  panels  sufficiently  close  to  square  to 
permit  of  their  design  as  a  two-way  slab  reducing  its 
thickness,  and  hence  the  load  on  the  present  structure. 
For  the  same  reason  open  spans  were  designed  over 
the  abutment,  resulting  in  three  two-way  panels  over 
each  abutment.  The  slabs  of  these  panels  are  supported 
by  two  longitudinal  girders  and  the  fascias,  while  trans- 
versely girders  and  columns  were  designed  rather  than 


to  be  constructed  so  as  to  accommodate  two  tracks,  it 
being  planned  to  build  the  other  section,  after  the 
two  tracks  are  in  operation  on  the  new  work.  The 
construction  joints  are  shown  on  the  general  plan. 

The  structures  on  both  the  main  line  and  the  Mont- 
clair  Branch  were  designed  under  the  direction  of  the 
writer,  the  Main  St.  portion  under  that  of  A.  E.  Deal, 
bridge  engineer,  and  the  stations  under  that  of  F.  J. 
Nies,  architect.  0.  H.  Kellogg  is  the  resident  engineer 
in  charge  of  construction,  and  M.  H.  Doughty  is  the 
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FIG.  5 — DETAILS  OF  NEW  CONCRETE  TRACK  ELEVATION  OVER  OLD  MASONRY  ARCH.  AT  PARKWAY,  EAST  ORAi>GE 


solid  walls,  the  fill  being  partly  retained  by  the  end 
girders,  the  remainder  flowing  through  underneath 
them. 

All  the  piers  are  carried  on  continuous  concrete  foot- 
ings on  the  old  masonry,  the  earth  fill  being  removed  to 
permit  their  construction.  For  architectural  effect,  so 
as  to  produce  a  structure  somewhat  in  keeping  with  the 
present  construction  the  fascia  girders  were  broken  up 
into  a  series  of  arches  extending  from  end  to  end  of 
the  structure,  of  such  span  and  pier  width  as  to  be 
uniform  and  symmetrical  throughout.  In  addition  the 
piers  above  the  line  of  the  present  parapet  were  scored 
as  were  also  the  arch  rings  with  the  effect  illustrated 
in  the  view.  The  railing  is  a  combination  of  structural 
steel  and  pipe  railing.  The  result  was  the  design  of  a 
structure  which  added  but  little, additional  load  to  that 
already  carried  by  the  existing  structure  with  a  pleasing 
effect  and  economical  in  cost.  The  F.  M.  Talbot  Co.  are 
the  contractors  who  are  constructing  this  bridge. 

While  the  East  Orange  and  Brick  Church  Viaducts 
were  built  completely  clear  of  traffic,  the  Parkway 
Bridge  because  of  lack  of  temporary  track  space  had 


division  engineer,   while  both   design  and  construction 
are  under  the  supervision  of  G.  J.  Ray,  chief  engineer. 


Design  and  Construction  of  Cahokia  Station 

In  connection  with  the  description  of  foundation 
work  at  the  Cahokia  power  station,  in  our  issue  of 
Feb.  1,  pp.  219-221,  the  designers  give  the  further  in- 
formation that  the  reason  for  designing  the  station  on 
a  unit  plan  was  that  subsequent  sections  might  take 
advantage  of  developments  in  the  art.  The  site  of  the 
plant,  it  should  also  be  said,  is  almost  opposite  the 
center  of  the  city  St.  Louis.  Work  being  done  by ' 
subcontractors  includes  the  foundation  concrete  work 
(exclusive  of  piles),  which  is  being  done  by  the  Fruin- 
Colnon  Co.,  of  St.  Louis;  the  levee  work  to  El.  +  40, 
which  is  being  done  by  the  Northern  Dredge  &  Dock 
Co.,  of  Minneapolis,  and  the  foundation  pile  work,  which 
is  being  done  by  the  Raymond  Concrete  Pile  Co.,  of  New 
York.  The  general  construction  work,  as  well  as  engi- 
neering, design,  and  purchase  of  materials  and  equip- 
ment, is  being  done  by  McClellan  &  Junkersfeld,  Inc 
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American  Railway  Engineering  Association  Meeting 

Increase  in  Committee  Work  and  Large  Attendance — Progress  in  Rails — Highway  Bridge  Specifications 
Presented — Passenger  Station  Design  Under  Study — Relation  of  Association  to  Standards  Committee 


AT  THE  twenty-fourth  annual  meeting  of  the  Ameri- 
l\  can  Railway  Engineering  Association,  held  at 
Chicago  last  week,  the  growth  of  committee  work  as  the 
major  activity  of  the  association  was  apparent  not  only 
in  the  volume  and  broad  scope  of  the  reports  presented 
but  also  in  the  reduced  amount  of  open  discussion.  The 
meeting  was  unusually  active,  in  spite  of  a  somewhat 
lower  attendance  than  that  of  last  year's  meeting,  and 
plainly  reflected  the  renewed  activity  in  railway  devel- 
opment. Because  of  the  sparse  discussion  the  following 
condensed  review*  of  the  meeting  is  limited  largely  to 
an  outline  of  the  points  of  engineering  interest  in  the 
committee  reports. 

Co-operati(n  tenth  Standards  Committee — Close  co- 
operation between  the  association  and  the  American 
Engineering  Standards  Committee  was  recommended  in 
the  report  of  the  committee  on  Standardization.  At 
present  the  association  is  a  member  of  the  A.E.S.C.  only 
indirectly,  through  the  American  Railway  Association, 
although  it  has  presented  to  the  A.E.S.C.  for  adoption 
as  American  Standards  two  of  its  specifications,  those 
for  fixed  and  movable  railway  bridges.  Discussion  of 
the  report  dealt  with  the  question  of  whether  the  associ- 
ation should  become  a  member  of  the  A.E.S.C. 

A.  W.  Whitney,  chairman  of  the  latter  body,  and  J. 
A.  Capp,  vice-chairman,  addressed  the  meeting,  giving 
reasons  why  the  association  should  join.  Mr.  Whitney 
urged  that  the  A.R.E.A.  is  not  a  sufficiently  large  in- 
terest to  work  by  itself,  out  of  contact  with  other  inter- 
ests. Mr.  Capp  argued  that  raikcad  men  need  the 
broadening  effect  of  discussing  their  problems  with  other 
groups  of  men  having  related  problems.  On  the  other 
hand  C.  A.  Morse  (Rock  Island  Lines)  expressed  the 
view  that  the  association  has  enough  to  do  in  getting 
the  railways  together  in  using  the  association's  stand- 
ards, and  is  little  concerned  with  having  these  stand- 
ards approved  by  outside  interests.  He  held,  also,  that 
the  problems  of  electric  railways  and  of  industrial  track- 
age are  distinct  from  those  which  are  before  the  associ- 
ation. E.  B.  Katte  (New  York  Central)  said  that  the 
association's  committee  on  elpctricity  had  recently  been 
outvoted  in  a  national  standardizing  body  and  a  speci- 
fication adopted  that  is  less  strict  than  the  railway  in- 
tere.st  requires.  To  .show  that  the  work  of  the  A.E.S.C. 
is  too  complex  and  too  slow  for  the  association's  needs, 
he  cited  the  delay  of  more  than  two  years  in  formulating 
insulated  wire  specifications.  The  association  would 
find  itself  in  an  unsatisfactory  condition  if  it  had  not 
prepared  its  own  specification.  He  favored  continuing 
present  representation  on  the  A.E.S.C.  by  one  member. 

0.  F.  Dalstrom  '^ Chicago  &  Northwestern)  made  the 
point  that  the  a^^sociation  must  be  represented  in  the 
A.E.S.C.  in  order  to  defend  its  own  interests  and  pre- 
vent the  adoption  of  standards  not  acceptable  to  it. 
He  instanced  the  fact  that  two  railway  bridge  specifica- 
tions are  now  in  the  field,  and  that  it  is  essential  for  the. 
AMociation  to  submit  its  own  specifications  to  the 
A.E.S.C.  for  adoption,  as  it  has  done.  Vj.  A.  Frink  (Sea- 
board Air  Line)  argued  that  standardization  by  a  single 
industry,  such  as  the  railways,  can  never  equal  that 
done  by  a  national  body  such  as  the  A^.S.C. 


No  action  was  taken  by  the  meeting.  However,  R. 
H.  Aishton,  representing  the  executives  as  president  of 
the  American  Railway  Association,  spoke  at  some  length, 
expressing  the  opinion  that  the  American  Railway  Engi- 
neering Association  should  decide  how  much  representa- 
tion of  railway  interests  on  the  American  Engineering 
Standards  Committee  is  necessary,  and  that  the  A.R.A. 
would  probably  support  their  decision.  Referring  to  the 
important  fact  brought  out  in  the  prior  discussion,  that 
the  standards  collected  in  the  association's  "Manual" 
are  far  from  being  in  universal  use  by  railways,  he 
urged  that  the  association  make  it  its  first  object  to 
bring  about  the  use  of  its  own  standards. 

Rail  Failures  and  Quality — Statistics  of  rail  failures, 
presented  by  the  Rail  committee  as  in  previous  years, 
continue  to  reveal  a  deterioration  of  quality  of  rail  in 
the  1916  and  1917  rollings.  The  number  of  failures  per 
100  track-miles  during  five  years'  service  ranged  above 
200  for  the  rails  rolled  about  1910,  while  subsequent 
improvement  of  quality  brought  the  failures  of  1914 
rail  down  to  74.  The  latter  figure  increased  to  105  for 
1916  rail.  Preliminary  service  indications  for  the  roll- 
ings of  1918  and  subsequent  years  indicate  renewed 
improvement. 

New  methods  of  reporting  rail  failures  led  to  some 
active  discussion.  A  new  form  on  which  failure  repoi-ts 
are  to  be  entered  by  the  section  foremen  was  first 
adopted,  then  rejected,  but  finally,  on  a  second  recon- 
sideration, was  approved;  changes:  in  the  foi-m  to  suit 
the  needs  of  the  foremen  are  to  be  made. 

Experience  with  the  new  non-segregating  rail  steel 
specification  brought  out  a  year  ago  for  e.xperimental 
use  was  reported,  as  reproduced  in  brief  abstract. 
The  rail  so  far  rolled  under  the  specification  shows  on 
the  average  a  higher  ductility  than  earlier  rail,  by  one 
or  two  per  cent.  Whether  the  results  in  the  track  will 
also  show  greater  toughness  is  not  yet  known,  but  the 
committee  recommended  that  a  much  larger  tonnage 
of  orders  under  the  new  specification  should  be  placed 
by  the  railways,  in  order  to  give  fuller  service  data. 

Work  in  hand  by  the  committfe  includes  the  study 
of  whether  longer  rails  (.'^9  ft  length  has  been  con- 
sidered) are  desirable,  collection  of  data  on  rail  wear, 
and  study  of  canting  the  rails  inward.  Six  railways 
have  fixed  on  inclinations  of  1 :44  to  1 :20  for  canted  rail, 
the  latter  figure  being  used  by  four  of  the  six. 

New  specifications  for  heat-treated  track  bolts  and 
for  spring  nutlocks  were  adopted. 

Highway  Crnssivos— Some  sharp  di.scnssion  devel- 
oped in  connection  with  a  report  on  highway  crossings 
by  the  committee  on  Signs,  Fences  and  Crossings.  The 
committee  recommended  certain  grades  of  the  roadway 
surface  at  the  crossing,  and  suggested  that  diagonal 
crossings  should  be  converted  into  square  crossings  by 
introducing  reverse  curves  into  the  rood  alignment  on 
either  side  of  the  railway  line  (see  p.  543.).  Criticism 
was  directed  against  this  proposed  plan  of  road  re- 
location on  the  ground  of  introducing  too  much  curva- 
ture and  making  the  crossing  mrue  dangerous  to  road 
trafllc  than  before  the  change.  Hunter  McDonald 
(Nashville,  Chattanooga  &  St.  Louis  Ry.)   and  others 
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strongly  upheld  the  demand  that  the  crossing  should 
preferably  be  built  so  as  to  compel  road  traffic  to  slow 
up.  G.  A.  Mountain  (Canadian  Railway  Commission) 
said  that  many  crossings  in  Canada  have  been  relocated 
substantially  as  the  plan  shows.  It  was  proposed  to 
change  the  plan  so  as  to  place  all  the  curvature  on  one 
side  of  the  railway  line,  but  this,  as  well  as  a  proposal 
to  eliminate  the  relocation  sketch,  was  defeated,  and  the 
committee's  report  with  sketch  was  approved. 

Reports  on  bituminous  and  concrete  crossings  as 
substitutes  for  plank  crossings  indicate  that  it  is  neces- 
sary to  place  the  track  in  first-class  shape  before  laying 
the  crossing  pavement,  or  defects  may  develop. 

Iron  and  Steel  Structures — Specifications  for  the  erec- 
tion of  railway  bridges  and  for  the  design  of  highway 
bridges  were  presented.  The  former,  being  in  final 
form,  were  adopted  for  the  association's  "Manual,"  while 
the  highway  bridge  specifications  will  be  merely  tenta- 
tive for  the  coming  year.  A  set  of  rules  for  classifying 
bridges  and  locomotives  as  to  the  capacity  of  struc- 
tures was  also  presented,  as  si  tentative  draft.  These 
rules  define  the  manner  in  which  Cooper's  system  of 
loading  is  to  be  applied  as  reference  standard. 

Like  the  1920  railway  bridge  specifications  of  the 
association,  the  highway  bridge  specifications  are 
limited  to  fixed  bridges  less  than  300  ft.  in  span.  They 
are  based  on  the  purpose  of  providing  structures  suit- 
able for  "any  traffic  reasonably  to  be  expected  on  high- 
ways of  the  different  classes"  and  of  a  character  equal 
to  that  of  railway  bridges  in  unit  stresses,  details,  ma- 
terials and  workmanship.  Three  classes  of  road  traffic 
are  contemplated,  with  governing  loading  as  follows: 
Primary  highways,  three  20-ton  trucks  followed  by  a 
uniform  load  of  800  lb.  per  lin.  ft.  for  each  line  of  traffic 
and  80  lb.  per  square  foot  on  sidewalks ;  secondary  high- 
ways, three  15-ton  trucks,  600  lb.,  and  60  lb.,  with  the 
alternative  of  a  single  20-ton  truck ;  country  roads,  three 
10-ton  trucks,  600  lb.  and  60  lb.,  with  the  alternative  of 
a  single  15-ton  truck.  Impact  is  to  be  added  to  live-load 
stresses,  based  on  loaded  length  and  number  of  lines  of 
traffic,  with  a  maximum  of  80  per  cent  on  fioor  and  67 
per  cent  on  trusses  for  plank  deck,  40  per  cent  on  floor 
and  3-3  per  cent  on  trusses  for  paved  deck,  and  20  per 
cent  on  floor  and  17  per  cent  on  trusses  for  street  rail- 
way ears.  The  basic  unit  stress  for  which  the  members 
are  to  be  designed  is  16,000  lb.  per  square  inch  in  ten- 
sion, and  12,500  maximum  in  column  compression. 

Some  minor  amendments  to  the  1920  railway  bridge 
specification  were  proposed  and  adopted. 

Revision  of  I.  C.  C.  Accoi<wis^Supplementing  an 
elaborate  detail  report  including  among  other  items  a 
sheet  of  symbols  for  architectural  drawings,  the  com- 
mittee on  Records  and  Accounts  brought  up  the  sub- 
ject of  revision  of  the  Interstate  Commerce  Commis- 
sion's schedule  of  accounts  for  railways.  These  accounts 
are  now  so  badly  arranged,  as  several  speakers  empha- 
sized, that  it  is  impossible  to  determine,  for  instance, 
the  cost  of  any  one  item  of  maintenance-of-way.  Re- 
vision of  the  schedule  by  the  commission  is  already  in 
progress,  but  unless  engineering  representatives  take 
part  in  the  work  the  new  schedule  may  be  just  as  worth- 
less for  engineering  and  operating  use  as  the  old. 

Further,  as  was  brought  out  by  E.  H.  Lee  (Chicago 
&  Western  Indiana)  the  data  established  by  the  stand- 
ard accounts  determine  the  net  return  which  railways 
will  be  permitted  to  receive,  under  the  law,  and  if  the 


accounts  fail  to  show  the  true  cost  the  return  (in  rates) 
may  not  be  commensurate  to  the  cost.  It  was  therefore 
urged,  especially  by  E.  F.  Wendt  ( consuming  engineer), 
that  immediate  action  be  taken  by  the  association,  in 
connection  with  the  American  Railway  Association,  to 
bring  the  engineering  requirements  of  an  accounts 
schedule  to  the  attention  of  the  commission.  Up  to  the 
present  only  the  organization  of  the  railway  accounting 
officers  has  been  consulted  in  the  revision,  but  this 
organization  is  not  adequate  tc  represent  the  engineer- 
ing department.  The  outcome  of  extended  discussion 
of  the  difficulty  was  a  vote  in  favor  of  prompt  action 
by  the  two  associations  mentioned,  for  participation  in 
the  revision  by  a  committee  of  engineers. 

Track  and  Track  Work — Apart  from  the  subjects  of 
rails  and  track  stresses,  noted  already,  an  important 
matter  was  an  outline  of  the  requirements  for  substi- 
tute ties,  submitted  by  the  committee  on  Ties.  Although 
there  is  no  prospect  of  immediate  use  of  substitutes  for 
wood  ties  the  committee  considers  that  now  is  the  time 
for  the  railways  to  make  extensive  tests  of  such  substi- 
tutes and  to  make  close  observations  of  the  results  with 
a  view  to  further  development.  Treatment  of  white  oak 
ties  and  the  adzing  and  boring  of  ties  before  treatment 
were  recommendations  of  the  committee  on  Wood  Pre- 
servation, which  suggested  holes  tt-in.  and  J-in.  smaller 
in  diameter  than  the  size  of  the  spike  for  hardwood 
and  soft-wood   ties   i-espectively. 

A  new  cross-section  for  gravel  ballast  was  presented 
by  the  committee  on  Ballast  and  this  was  adopted  after 
brief  discussion  as  to  its  increased  width  of  roadbed: 
25  ft.  8  in.  for  single  track  and  38  ft.  8  in.  for  double 
track,  exclusive  of  ditches.  Greater  uniformity  in 
methods  of  measuring  the  size  of  stone  for  ballast  was 
also  recommended.  Chemical  killing  of  weeds  has  given 
results  which  justify  the  practice,  according  to  the  com- 
mittee on  Roadway,  even  though  certain  grasses  are  not 
affected.  Detailed  specifications  for  contract  work  in 
tracklaying  and  maintenance  were  submitted  by  the 
committee  on  Track,  which  also  presented  plans  for  cer- 
tain switch  and  frog  construction.  Both  specifications 
and  plans  were  adopted  for  the  "Manual." 

Practice  in  bending  rails  for  curves  varies  so  widely 
Ihat  the  committee  considers  it  a  matter  of  opinion  as 
to  whether  the  results  justify  the  expense.  Curve  guard 
rails  are  considered  desirable  only  for  protection  on 
extremely  sharp  curves.  The  oiling  of  track  parts  to 
prevent  corrosion  is  increasing;  details  were  giver  of 
the  methods  employed  on  several  roads.  Various  labor- 
saving  machines  and  tools  for  use  in  track  work  were 
submitted  by  the  committee  on  Rules  and  Oi'ganization 
in  connection  with  the  organization  of  labor  forces.  , 
Modified  specifications  for  conci'ete  fence  posts  of  round  ( 
and  square  section,  submitted  by  the  committee  on 
Signs,  Fences  and  Crossings,  were  adopted.  A  U-shaped 
section  of  post  was  also  considered  favorably. 

Costs,  Records  and  Accounts — Deferred  construction 
costs  chargeable  to  tracklaying  and  surfacing  are  being 
studied  by  the  committee  on  Roadway,  which  expects 
to  show  a  definite  relation  between  normal  cost  of  track 
maintenance  and  the  abnormal  cost  during  the  early 
period  of  operation  of  a  new  line.  Records  of  cost  of 
tamping  ballast  by  hand  and  machine  were  submitted  by 
the  committee  on  Ballast.  Graphic  methods  of  reporting 
engineering  data  Viy  charts  and  diagrams,  to  supplement 
tabulations  which  afford  no  prospective  or  mental  pic- 


March  22,  1923 


ENGINEERING     NEWS-RECORD 


541 


ture,  were  discussed  by  the  committee  on  Records  and 
Accounts.  Confusion  in  the  distribution  of  items  in 
accounts  occurs  frequently  owing  to  different  terms 
being  applied  to  the  same  item.  In  order  to  effect 
greater  uniformity  of  nomenclature  among  foremen  in 
the  field  and  accountants  in  the  office  the  committee  on 
Rules  and  Organization  presented  an  explanation  of  the 
work  orders  known  as  "authority  for  expenditure" 
(A.F.E.)  and  "additions  and  betterments."  In  regard 
to  the  general  contract  form  being  drafted  by  a  joint 
conference,  the  committee  on  Uniform  General  Contract 
Forms  questioned  whether  such  a  foi-m  in  itself  or  a 
form  including  an  arbitration  clause  will  be  acceptable 
to  the  Association. 

Passenger  and  Freight  Statini  Design — A  compre- 
hensive study  of  the  principles  affecting  the  design  of 
passenger  stations  for  main-line  traffic  was  a  notable 
feature  of  the  report  of  the  committee  on  Yards  and 
Terminals.  Its  purpose  is  to  develop  the  proper  rela- 
tions between  the  amount  of  business  handled  and  the 
size  and  arrangement  of  such  facilities  as  tracks  and 
platforms,  waiting  rooms,  dining  and  toilet  rooms,  ticket 
offices,  cab  service  and  various  facilities  and  concessions. 

Study  is  being  made  also  as  to:  (1)  economic  width 
and  arrangement  of  freight-house  platforms,  and  (2) 
the  cost  of  various  elements  of  freight  handling  in  one- 
level  and  two-level  freighthouses.  Design  of  multiple- 
story  freight  stations  with  warehouse  floors  was  discussed 
also  by  the  committee  on  Buildings,  which  suggested  the 
consideration  of  a  type  of  freight  terminal  having  tracks 
en  two  levels.  Systems  of  numbering  buildings  for  record 
purposes  were  reviewed.  Except  for  a  slight  objection 
to  the  former  committee's  recommendation  of  long 
tracks  and  high  platiorms  in  large  passenger  stations 
both  reports  were  accepted  without  discussion.  Specifi- 
cations for  tile  and  other  building  material  were  also 
adopted,  these  being  presented  by  the  latter  committee 
as  part  of  a  comprehensive  set  of  building  specifications. 

Plans  for  single-  and  multiple-story  pile  and  framed 
trestles  with  open  and  ballasted  decks  were  submitted 
by  the  committees  on  Wooden  Bridges  and  Trestles,  as 
modifications  of  previous  designs.  All  of  these  were 
adopted  for  the  "Manual."  The  committee  also  dis- 
cussed the  question  of  .shear  in  timber  stringers  and 
submitted  a  progress  report  on  the  recommendation  of 
specific  grades  of  timber  for  specific  railway  purposes. 
Culverts  of  corrugated  metal  were  accorded  an  unfavor- 
able opinion  by  the  committee  on  Roadway. 

Deterioration  of  concrete  structures  and  developments 
in  the  art  of  making  concrete  were  two  subjects  of  the 
report  of  the  committee  on  Masonry,  the  matter  being 
submitted  a.s  information  and  without  conclusions.  In 
regard  to  the  committee's  suggestion  that  alkali  may 
affect  concrete  either  by  seepage  water  or  by  direct  con- 
tact with  the  ground,  G.  A.  Mountain  (Canadian  Gov- 
ernment Railway  Commission)  referred  to  troubles  in 
northwest  Canada  which  indicate  direct  ground  contact 
U  the  cause. 

Ashpits  were  the  only  subject  of  a  brief  report  by  the 
committee  on  Shops  and  Engine  Terminals.  The  report 
covered  capacity,  track  layouts  and  ash-handling  me- 
thods, but  made  no  recommendations.  It  was  adopted 
as  a  substitute  for  matter  already  included  in  the 
"Manual.' 

Relative  merits  of  cast  iron,  steel,  wood  and  other 
materials   for  pipe  lines  were  discussed    in   the  report 


of  the  committee  on  Water  Service,  with  the  conclusion 
that  cast-iron  is  most  satisfactory  for  underground 
water  service  under  all  conditions,  wood-stave  pipe  is 
satisfactory  where  conditions  are  suitable  and  "genuine 
wrought  iron"  pipe  for  lines  above  ground.  Stand- 
ardization of  methods  of  water  analysis  and  the  use  of 
oil-engine  pumps  were  also  included,  together  with 
specifications  for  contract  work  on  wells,  pipe  lines, 
tanks  and  machinery. 

Economic  Subjects — How  to  obtain  and  retain  labor 
and  how  to  organize  labor  for  efficient  and  economical 
work  are  two  important  problems  now  facing  the  rail- 
road engineer,  according  to  the  report  of  the  committee 
on  Economics  of  Labor.  Similar  views  were  presented 
in  the  address  of  the  president.  In  discussion  of  this 
report,  W.  Beahan  (New  York  Central  R.R.)  pointed 
out  that  colored  labor  is  plentiful  and  may  be  introduced 
into  sections  where  hitherto  it  has  not  been  used.  But 
this  class  of  labor  requires  special  handling  by  men  who 
understand  it  and  its  peculiarities.  Men  of  some  kind 
are  needed  for  railway  work  and  it  is  up  to  the  engineer 
to  develop  and  make  effective  use  of  such  labor  as  is 
available.  This  conomittee  is  considering  methods  of 
organizing  forces  for  maintenance  work  and  as  a  pre- 
liminary it  submitted  studies  outlining  in  detail  the 
methods  of  renewing  rails  and  ties. 

Three  subjects  relating  to  both  engineering  and  trans- 
portation were  dealt  with  at  considerable  length  by  the 
committee  on  Economics  of  Railway  Operation:  (1) 
Detei-mining  the  effect  of  double-tracking  on  train 
operation;  (2)  calculating  the  cost  of  moving  freight 
traffic,  to  show  the  cost  of  handling  various  commodities 
between  ceilain  points  or  to  compare  operating  costs  on 
different  divisions  or  lines;  (3)  determining  allowances 
for  maintenance-of-way  expenses  due  to  increased  use 
and  increased  investment. 

Preservative  treatment  of  piles  and  timbers  was  dis- 
cussed by  the  committee  on  Wood  Preservation,  which 
advocated  perforating  or  incising  the  surface  of  Douglas 
fir,  since  this  practice  gives  better  and  more  uniform 
penetration,  aids  seasoning  and  tends  to  prevent  check- 
ing. Creosote,  zinc-chloride  and  mixtures  of  these  ma- 
terials have  been  used  successfully  with  Douglas  fir. 
The  report  suggests  a  mixture  of  creosote  and  pe- 
troleum oil  as  permitting  the  injection  of  a  larger  volume 
of  preservative  without  material  increase  in  cost. 

Information  as  to  the  elaborate  current  investigation 
of  marine  piling  in  waters  infested  by  wood  borers  was 
supplemented  by  particulars  of  different  methods  of  pro- 
tecting the  piles  and  by  specifications  for  the  prepara- 
tion, treatment  and  handling  of  creosoted  yellow  pine 
piles.  Returns  received  by  the  committee  as  to  the  life 
of  creosoted  timber  in  structures  indicate  15  to  2.5 
years  in  open-deck  bridges.  15  to  30  years  in  ballasted- 
deck  bridges  and  15  to  40  years  in  docks  and  wharves. 

Revised  specifications  for  crossings  of  electric  wires 
over  railways,  submitted  by  the  committee  on  Elec- 
tricity, were  adopted.  It  was  announced  also  that  on 
account  of  the  activity  of  various  state  public  service 
commissions  in  regard  to  such  specifications  the  Board 
of  Direction  in  1922  authorized  the  appointment  of 
members  in  each  state  as  local  representatives  of  this 
committee.  A  brief  statement  on  water  power  con- 
tained the  recommendation  of  a  report  on  the  utilization 
of  water  power  for  electric  operation  of  railways,  with 
special  reference  to  the  S-t.  Lawrence  River  development. 
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Developments  in  the  Railway  Engineering  Field 

Abstracts  of  Eight  Committee  Reports  Presented  to  the  American  Railway 
Engineering  Association  at  Its  Annual  Convention  in  Chicago,  March  13-15 


Metal  and  Concrete  Ties 

Committee  on  Ties 

EXTENSIVE  tests  of  substitute  ties,  as  possible  replace- 
ment for  the  usual  wood  ties,  are  desirable,  notwith- 
standing the  improbability  of  immediate  general  use.  Only 
by  such  means  and  gradual  development  can  a  satisfactory 
substitute  be  produced.  The  larger  railways  should  make 
extensive  tests  of  one  or  more  kinds  of  ties,  the  engineer- 
ing departments  following  up  the  tests  with  a  view  to  de- 
veloping defects  and  determining  improvements.  It  is 
believed  that  some  substitute  ties  not  suitable  for  high- 
speed main  tracks  may  be  found  economical  in  side  tracks, 
thereby  conserving  the  timber  supply  for  main-track  use. 
Further,  some  ties,  on  account  of  high  first  cost,  can  be 
used  economically  only  in  heavy  service  tracks.  Some  of 
the  fundamental  considerations  in  the  design  of  substitute 
ties  are  as  follows: 

The  substitute  tie  must  have  sufficient  strength  to  pre- 
vent failure  and  sufficient  bearing  surface  to  support  the 
loads  and  provide  against  undue  deflection  in  the  rail.  It 
should  be  designed  to  resist  the  forces  tending  to  disturb 
gage,  surface  and  line  and  to  permit  restoration.  Rail 
fastenings  must  be  of  sufficient  strength  to  maintain  gage, 
and  so  designed  as  to  permit  a  reasonable  change  of  width 
or  thickness  of  the  base  of  rail,  or  variation  of  gage  with- 
out change  in  the  tie  and  vidthout  taking  the  tie  from  the 
ti-ack.  The  fastenings  should  be  such  as  to  ofi'er  as  little 
obstruction  to  derailed  wheels  as  possible.  They  should 
permit  shimming,  the  change  of  defective  rail,  or  the  re- 
newal of  rails,  and  should  be  replaceable  without  disturbing 
the  tie.  If  the  design  provides  a  separate  support  under 
each  rail,  united  by  a  transverse  member,  this  member  must 
be  sufficient  to  maintain  gage  and  plane  and  to  withstand  a 
reasonable  amount  of  damage  incident  to  derailment.  The 
tie  should  be  of  such  shape  that  it  will  not  only  resist  the 
tendency  of  track  to  get  out  of  line,  but  also  permit  the 
track  to  be  thrown  back  to  line.  Projections  on  the  base 
that  project  into  the  ballast  and  make  it  necessary  to  lift 
the  track  out  of  surface  before  relining  are  therefore  objec- 
tionable. Ties  clamped  in  pairs  which  enclose  such  an 
amount  of  ballast  that  the  ballast  must  be  removed  before 
the  track  is  lined,  add  a  material  burden  to  the  labor  neces- 
sary for  lining. 

The  tie  should  have  sufficient  length  and  breadth  to  pro- 
vide a  bearing  surface  per  rail  length  of  track  at  least 
equal  to  that  obtained  with  wood  ties  for  the  same  class 
of  track,  without  reducing  the  space  between  the  ties  to 
such  an  extent  as  to  make  tamping  difficult.  It  should  have 
sufficient  stiffness  as  a  beam  to  develop  the  full  bearing 
area  on  the  roadbed. 

Where  electric  insulation  is  to  be  provided,  the  design 
should  permit  of  insulation  without  material  change  in  the 
tie  proper.  The  fastenings  must  be  such  that  the  insula- 
tion material  vnll  not  be  subjected  to  abrasion  or  to  great 
stress  other  than  compression.  The  annual  cost  per  unit 
of  length  of  track  for  renewals  and  track  maintenance 
should  compare  favorably  with  that  of  wood  ties.  Economy 
in  renewals  depends  upon  first  cost  and  durability. 
Economy  in  maintenance  will  depend  upon  how  closely  the 
requirements  specified  are  met. 

Experience  indicates  that  some  of  the  features  produc- 
tive of  failure  in  substitute  ties  are  as  follows:  (1)  Lack 
of  efficient  protection  against  corrosion;  (2)  failure  of  rail 
,  fastenings;  (3)  failure  of  insulation;  (4)  loss  of  beam 
strength  due  to  weakening  tie  in  vicinity  of  rail  to  accom- 
mof'^ite  rail  fastening  features;  (5)  sharp  interior  angles 
or  square  holes  from  which  cracks  are  developed;  (6)  lack 
of  resistance  to  derailed  wheels;  (7)  base  of  tie  such  as  to 
render  tampino-  difficult  or  impossible  and  maintenance  of 


proper  surface  of  track  impracticable;  (8)  tie  not  holding 
track  to  line,  and  making  lining  of  track  impracticable; 
(9)  lack  of  beam  strength  causing  breakage  on  yielding 
roadbed;  (10)  lack  of  protection  in  concrete  ties  from 
abrasion  by  ballast;  (11)  lack  of  provision  for  expansion 
and  contraction  in  combination  ties  of  steel  and  concrete. 


Ballast  and  Machine  Tamping 

Committee  on  Ballast 

AN  INVESTIGATION  made  by  the  committee  on 
Ballast  as  to  sizes  of  stone  ballast,  indicates  that  the 
Association's  standard  range  of  S  to  2  A  in.  is  used  exten- 
sively, but  other  sizes  range  in  minimum  from  i  to  Ih  in. 
and  in  maximum  from  li  to  3  in.  Greater  uniformity  in 
measuring  the  size  is  needed,  since  some  specfications  men- 
tion a  ring  through  which  the  stone  is  to  pass  in  any  posi- 
tion, while  others  specify  the  sizes  of  holes  in  screens. 
Cost  data  of  track  surfacing  done  by  machine  and  by  hand, 
as  given  in  the  report,  are  summarized  in  the  accompany- 
ing table. 

COST  OF  SURFACING  TRACK  BY  MACHINE  AND  HAND   TAMPING 

Hand  or  Kind  of  Cost  Per  Foot  Cost  Per  MUe         Feet  Per  Man 

Machine  Ballast  of  Track,  Cents  of  Track.  Dollars        Per  Hour 

Pneumatic  Stone  6.7to8.56  420to559       4to6.73ndl5 

Pneumatic  Gravel  502                            5.6 

Pneumatic  Sand  3.61                     

Electric  Stone  367                            4.9 

Hand;  picks  .Stone  8.3toll  625  to  550                    2.5 

Hand;  bars  Gravel  500                            4.85 

Hand;  bars  Sand  4.2                      


Curve  Rails  and  Guard  Rails 

Committee  on  Track 

RETURNS  from  more  than  a  hundred  railroads  indicate 
that  the  practice  of  precurving  rails  differs  wdely  in 
the  same  section  of  country,  even  where  the  physical  and 
operating  conditions  of  roads  are  much  the  same.  There- 
fore it  seems  to  be  a  matter  of  opinion  as  to  whether  the 
results  obtained  in  precurving  rail  justifies  the  expense. 
Further  study  is  to  be  given  to  the  ultimate  economy  ot 
this  practice  and  its  effect  on  stresses  in  the  rail. 

The  general  use  of  guard  rails  for  protecting  curves  is 
not  reconunended,  but  guard  rails  for  protecting  extremely 
sharp  curves  in  special  locations  are  desirable,  especially 
on  heavy  grades  where  superelevation  is  a  compromise  be- 
tween requirements  of  passenger  and  freight  service,  or 
where  there  is  no  superelevation.  Their  principal  function 
is  to  prevent  derailments. 

Local  conditions  will  govern  as  to  whether  the  advantages 
of  guard  rails  outweigh  the  disadvantages  on  added  cost  of 
track  structure  and  maintenance.  Allowable  speeds  should 
not  be  increased  on  curves  because  guard  rails  are  installed. 

Treating  White-Oak  Ties 

Comm  ttee  on  Wood  Preservation 

IT  IS  recommended  that  all  so-called  "sap"  ties  of  the 
.species  usually  included  under  the  term  "white  oaks" 
should  be  given  a  preservative  treatment  in  order  to  obtain 
economy  from  their  use.  The  so-called  "heart"  ties  of  the 
species  usually  included  under  the  term  "white  oaks"  can 
be  treated  efficiently  so  that  they  should  withstand  decay 
in  a  manner  similar  to  other  treated  ties,  if  proper  precau- 
tions are  taken.  A  decision  to  treat  such  ties  should  be 
made  only  after  a  study  on  each  particular  line  and  in  each 
particular  locality  has  shown  that  treatment  will  result  in 
economy. 
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Experience  with  New  Rail  Specifications 

Committee  on  Rail 

LAST  year  the  rail  committee  presented  a  new  rail  speci- 
>  fication  for  experimental  use,  and  thie  rail  manufac- 
turers' association  agreed  to  roll  rail  under  it  for  trial  pur- 
poses. The  specification  was  framed  with  a  view  to  obtaining 
quiet-setting,  non-segi-egating  steel;  it  provides  for  a  mini- 
mum silicon  content  of  0.20  per  cent  in  the  finished  steel. 
About  75,000  tons  of  such  rail  have  been  rolled,  represent- 
ing some  800  heats.  The  committee  now  reports  that  in- 
creased ductility  of  the  rail-head  metal  resulted. 

"The  extent  to  which  the  steel  is  oxidized  when  poured 
into  the  ingot  molds  is  probably  the  most  important  variable 
in  general  mill  practice.  Many  believe  that  excessive 
segregation  in  the  upper  central  part  of  the  ingot,  with  con- 
sequent brittleness  in  the  center  of  the  rail  head,  can  be 
largely  restrained  by  such  mill  practice  and  specified  analysis 
as  will  insure  the  quiet  setting  of  the  steel  in  the  ingot 
molds. 

"The  association  has  undertaken  to  test  this  conclusion  by 
authorizing  circulation  of  the  so-called  'Specifications  for 
Experimental  Lots  of  Dead-Setting  Open-Hearth  Carbon 
Steel  Rails,'  and  has  requested  the  railways  to  secure  a  sub- 
stantial amount  rolled  to  its  provisions.  So  far  only  four 
such  rollings  have  been  made  and  as  yet  the  quantity  is  too 
small  to  warrant  general  conclusions.  The  results  of  test 
appear  to  show  an  increased  toughness  in  the  rail  head. 
The  committee  expresses  keen  interest  in  the  showing  and 
urges  the  Association  membership  to  co-operate  in  securing' 
a  sufficient  tonnage  this  year  so  that  ample  data  may  be 
available." 

All  the  rail  tested  showed  higher  ductility  than  required 
under  the  association's  1915  specification,  and  all  but  one  lot 
met  the  more  severe  requirement  of  the  1920  specification, 
v.'hi^h  had  been  considered  prohibitively  high.  Segregation 
appears  to  be  reduced  by  one-half,  and  ductility  increased 
several  per  cent,  while  on  the  other  hand  there  is  somewhat 
greater  evidence  of  pipe  lamination  at  the  top  of  the  upper 
rail,  shown  best  by  a  nick-and-break  test. 

*  *     * 

Care  of  Railway  Work  Equipment 

Committee  on  Rules  and  Organization 

THE  ORGANIZATION  for  handling  and  care  of  the  work 
equipment  of  a  railroad  should  have  at  its  head  a  super- 
visor of  work  equipment,  reporting  to  the  chief  engineer  or 
the  chief  engineer  of  maintenance  according  to  the  rail- 
road's organization.  He  would  have  charge  of  all  hoists, 
locomotive  cranes,  steam  shovels,  ditchers,  spreaders,  rail 
laying  cranes,  tie-tamping  machines,  motor  cars,  etc.  The 
distribution  of  the  machines  for  the  season  would  be  ar- 
langed  by  the  supervisor  of  work  equipment  in  conference 
with  the  chief  engineer  or  whatever  officer  decides  for  the 
whole  system  the  season's  expenditures. 

*  *     * 

Corrugated  Metal  Culverts 

Committee  on  Roadw:  y 

IT  SEEMS  to  be  the  general  opinion  of  railroad  engineers 
who  have  used  corrugated  metal  culverts  that  they  arc 
not  satisfactory  and  that  their  use  in  general  railway  work 
should  be  discouraged.  But  it  is  hard  to  secure  definite 
information  as  to  failure  of  these  pipes.  To  secure  any  rea- 
sonable service  from  these  culverts  the  material  must  be 
high  grade  metal  as  nearly  pure  as  possible  and  with  rust- 
resisting  properties.  The  galvanizing  alone  is  not  suffi- 
cient tc  protect  the  metal  from  rust.  Reports  also  show 
the  desirability  of  using  sheets  of  proper  gage  and  that  a 
much  heavier  sheet  must  be  used  in  the  pipes  of  larger 
diameter.  The  best  results  seem  to  be  secured  when  the 
top  of  pipe  is  placed  not  less  than  3  ft.  or  more  than  10  ft. 
below  Rubgrade.  Pipes  should  not  be  used  in  sizes  with  a 
diameter  in  excess  of  48  in. 

Some  g"<  i\  results  have  been  secured  with  the  corrugated 
culverts  under  highway  appro. iches  at  road  crossings,  where 
their  coat   is  much   less  than   cast-iron   or  concrete   pipe, 


and  in  some  cases  less  than  vitrified  bell-end  pipe.  Some 
satisfactory  results  are  also  reported  where  the  pipes  have 
been  used  in  construction  work,  where  cost  of  hauling  cast- 
iron  or  concrete  pipe  to  the  job  is  excessive,  the  corrugated 
pipe  being  later  renewed  with  the  concrete  or  cast  iron 
pipe  after  track  is  laid  to  the  site. 
*     *     • 

Plan  and  Construction  of  Highway  Crossings 

Committee  on  Signs,  Fences  and  Crossings 
(Specifications  approved  as  Recommended  Practice) 

1.  A  railroad  grade  crossing  should  be  so  constructed  that 
it  will  not  limit  the  traffic  on  a  highway,  in  respect  to  the 
number  of  vehicles  or  load  carried  by  the  highway. 

2.  The  grade  of  the  surface  of  the  highway  should  be  level 
v/ith  the  top  of  the  near  rail  for  a  distance  of  1  ft.  outside 
thereof;  should  be  3  in.  lower  10  ft.  outside  of  the  rail;  and 
should  be  not  more  than  3  in.  higher  nor  9  in.  lower  than 
the  top  of  the  rail  at  points  30  ft.  from  it,  measured  at 
right  angles  thereto.     The  grade  beyond  these  30-ft.  points 
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FIG.  1— APPROACH  GRADES  FOR  HIGHWAY  CROSSINGS 

should  not  exceed  that  which  prevails  in  the  section  of  the 
country,  for  highways  of  the  class  under  consideration 
(Fig.    1). 

3.  When  a  highway  ci-osses  a  railroad  at  an  angle  less 
than  a  right  angle,  consideration  should  be  given  to  changing 
the  alignment  of  the  highway,  so  that  the  portion  within  the 
limits  of  the  railroad  right-of-way  would  be  at  right  angles 
to  the  track   (Fig.  2). 

4.  The  width  of  embankments  at  the  crown,  and  of  cuts 
exclusive  of  ditches,  should  be  not  less  than  20  ft. 

5.  Ample  drainage  for  track  and  highway  should  be  pro- 
vided. 

G.  A  crossing  should  be  constructed  with  continuous  sur- 
face between  points  not  less  than  8  in.  outside  of  each  rail. 
The  surface  should  be  not  more  than  3-in.  below  the  top  of 


AiKiNAt,  HIGHWAY  t-ROSSINC. 


the  rail  and  should  bo  beveled  at  each  end.  F'langeway.'f 
2i  in.  wide  should  be  i)rovided  on  straight  track  and  on 
curves  of  8  degrees  and  under,  and  2J  in.  wide  on  curves  in 
excess  of  8  degrees.  They  should  be  flared  at  the  ends 
to  3i  in.     There  should  !"•  »<>  'Mil  i.ilnl'j  within  the  rrossint' 
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Stresses  in  Timber 

Committee  on  Wooden  Bridges  and  Trestles 

IN  COMPUTING  the  horizontal  shear  in  timber  stringers 
for  railway  trestles  the  opinion  has  been  given  by  J.  A. 
Newlin,  of  the  Forest  Products  Laboratory,  that  it  would 
be  safe  to  ignore  all  wheel  loads  between  the  quarter-points 
of  the  span  and  its  supports.  The  committee's  study  of 
existing  trestles  seems  to  confirm  this  view,  that  the  in- 
clusion of  all  wheel  loads  in  figuring  horizontal  shear  is  too 
severe  in  estimating  the  stress  put  on  the  timber. 

To  find  some  means  for  expressing  the  phenomenon  that 
as  a  load  approached  the  point  of  support  in  a  beam  it 
might  be  increased  without  apparent  greater  probability 
of  failure  from  horizontal  shear,  the  problem  of  the  un- 
checked beam  was  studied  from  the  theoretical  side  and 
two  solutions  were  advanced  for  verification.  But  Mr. 
Newlin  expressed  the  opinion  that  the  presence  of  checks 
and  defects  was  of  such  great  influence  on  the  useful 
strength  of  the  timber  that  formulas  deduced  upon  the 
assumption  of  unchecked  timber  would  be  of  little  service. 
Useful  results  could  be  obtained  only  by  making  a  series  of 
tests  for  the  purpose  of  determining  an  empirical  formula 
to  express  the  loss  of  strength  due  to  the  presence  of  checks 
of  measurable  length  and  position.  A  search  of  literature 
on  timber  mechanics  has  shown  scant  treatment  of  the 
problem  of  horizontal  shear  in  wooden  beams. 


Combination  Freighthouses  and 
Warehouses 

Committee  on  Buildings 

MULTIPLE-LEVEL  freighthouses  and  warehouses, 
such  as  are  in  successful  operation  in  a  number  of 
cities,  represent  a  development  which  has  marked  advan- 
tages, particularly  in  large  cities  where  property  values  are 
high  and  adequate  space  for  terminal  expansion  is  not 
available.  The  increasing  tendency  toward  separation  of 
grades  of  railway  tracks  and  city  streets  is  a  condition  very 
favorable  to  the  construction  of  a  multiple-story  freight- 
house,  with  such  additional  floors  for  storage  warehouse 
purposes  as  local  conditions  may  demand. 

Structures  of  this  class  may  be  divided  into  four  distinct 
types:    (1)    All  tracks  and  driveways  on  the  lower  level; 

(2)  tracks  on  lower  level  and  driveways  on  second  level  or 
both  levels;  (3)  tracks  on  the  second  level  and  driveways 
on  lower  level  only  or  on  both  levels;  (4)  tracks  on  both 
levels  and  driveways  on  the  lower  level  or  on  both  levels. 
Separation  of  track  and  street  levels  is  not  requird  in 
the  first,  but  is  required  for  the  second  and  third  types. 
The  fourth  type  is  practically  unknown  in  this  country  but 
the  committee  suggests  that  it  should  be  given  considera- 
tion in  certain  cases. 

The  principal  considerations  in  the  selection  of  the 
multiple-level  plan  for  freighthouses  are  as  follows:  (1) 
relation  of  land  values  to  freight  revenue;  (2)  relation  of 
building  cost  to  freight  revenue;  (.S)  required  operating 
capacity;  (4)  provision  for  future  expansion;  (5)  value  of 
storage  space;  (6)  value  of  air  right  development;  (7)  re- 
lation of  track  and  street  grades  and  its  effect  on  operat- 
ing cost  and  capacity;  (8)  character  of  freight  and  its 
effect  on  cost  of  handling;  (9)  relative  cost  of  handling- 
freight  in  a  long  one-level  house  and  in  a  shorter  multiple- 
level  house  using  mechanical  means  for  handling  freight 
between  different  levels.  The  mechanical  means  generally 
considered  for  handling  freight  from  one  level  to  another 
are:    (1)    Elevators,  electric  or  hydraulic;    (2)    escalatot-s; 

(3)  gravity  chutes;  (4)  conveyors  of  belt  or  endless  chain 
type;  (5)  telfers.  Only  the  elevator  and  escalator  are  in 
general  use  in  freighthouses,  "on  account  of  the  diversity 
'in  size  and  weight  of  shipments.  The  elevator  is  more 
efficient  and  economical  in  operation  than  the  escalator,  as 
its  use  involves  no  reloading.  It  is  cheaper  in  operation 
and  is  operated  only  when  needed. 


Photo-Recording  Extensometer  for 
Impact  Tests 

Instrument  Developed  at  Bureau  of  Public  Roads 

Gives  High  Multiplication  Without 

Lag  or  Inertia  Effects 

AFTER  two  years  of  development  a  photo-recording 
.  extensometer  of  high  sensitiveness  and  low  lag 
or  inertia  has  been  developed  in  the  laboratory  of  the 
Bureau  of  Public  Roads,  Washington.  Preliminary 
tests  of  the  instrument  have  proved  entirely  success- 
ful. 

The  primary  use  of  the  extensometer  is  expected 
to  be  in  high-speed  work  such  as  impact  experiments 
on  bridges,  for  which  service  it  was  important  to  reduce 
mass  effects  to  a  point  where  they  could  not  falsify  the 
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FIG.  1— MECHANICAL  AND  OPTICAL.  LEVER  SYSTEM  OF 
NEW  EXTENSOMETER 

indication  of  the  instrument.  In  test,  alternations  of 
motion  up  to  a  speed  of  100  per  second  were  found  to 
have  no  influence  on  the  results. 

A  description  of  the  instrument  has  just  been 
prepared  by  Earl  B.  Smith,  of  the  Bureau  of  Public 
Roads,  who  with  A.  T.  Goldbeck  did  the  principal  work 
in  developing  the  instrument. 

For  obtaining  high  magnification  without  the  dis- 
turbing influence  of  the  mechanical  parts  moving  at 
high  velocities  and  accelerations,  the  principle  of  the 
optical  lever  was  applied,  in  connection  with  a  single 
mechanical  lever  and  a  pivoting  mirror.  The  arrange- 
ment is  represented  in  diagram  in  Fig.  1,  where  A  and 
B  are  the  two  gage  points,  B  being  fixed  and  A  pivoted 
near  its  base  and  connected  by  a  short  link  to  a  pivoting 


FIG. 


-INTERIOR  OP  EXTENSOMETER 


mirror.  A  beam  of  light  from  a  lamp  and  lens  is  re- 
flected by  this  mirror  to  a  screen  near  the  back  of  the 
case.  A  vertical  slot  in  this  screen  allows  a  point  of 
light  to  pass  through  to  a  moving  film  just  back  of  the 
screen.     Thus  the  indicating  portion  of  the  instrument 
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j  VIBRATION'S 
PER  SECOND 


3  .MIUES  PER  HOUR 


6  VIBRATIOXP 
PER  SECOND 


9  IIILES  PER  HOUR 


20   VIBRATIONS 
PER  SECOND 


1  JULES  PER  HOUR 


FIG.  4 — SPECIMEN  RECORDS  T.VKEN  WITH  INSTRUMENT 


has  only  two  moving  parts,  the  pivoted  gage  point  and 
the  pivoted  mirror,  whose  combined  inertia  effect  is 
extremely  small.  Magnifications  of  500  or  more  are 
obtainable,  but  generally  magnifications  of  200  are 
provided  for. 

Recording  is  accomplished  by  moving  the  film  by 
means  of  a  small  electric  motor  in  the  back  of  the 
instrument  case,  which  drives  the  film  rolls  by  worm 
and  spur  gearing.  A  12-volt  storage  battery  will  oper- 
ate both  the  motor  and  the  lamp.  Fig.  2  shows  a  view 
of  the  interior  of  the  instrument  with  cover  removed, 
the  movable  gage  point  being  at  the  right  and  the  film 
rolls  in  the  middle  compartment.  The  clamp  shown  be- 
low the  instrument  at  the  right  is  used  in  fastening  it  to 
a  member  whose  extension  or  .stress  is  to  be  measured. 

The  instrument  is  attached  to  a  bridge  mem- 
ber as  represented  in  Fig.  3.  Here  can  be  seen  also 
the  arrangement  of  the  gage  points.  The  fixed  gage 
points  really  consi.st  of  three  side  by  side,  of  which 
the  two  outer  ones  are  about  A  in.  longer  than  the 
middle  one  and  are  intended  for  use  when  the  instru- 
ment ia  applied  to  a  flat  surface;  on  narrow  plates  or 
bars  and  on  round  members  the  middle  gage  point 
would  be  used. 

Regular  commercial  "vest-pocket  kodak"  films,  1!  in, 
v.'ide,  fit  the  instrument  as  normally  made.  For  special 
work  spools  may  be  provided  to  take  motion-picture 
films,  which  will  permit  of  taking  long  records. 

In  tests  of  the  in.strument  the  movable  gage  point 
wa.s  o.scillated  by  an  electric  motor  drive  at  speeds 
ranging  from  2  to  100  vibrations  per  second.  Thro 
typical  records  are  shown  at  the  left  in  Fig.  .4.  Tbi 
total  movement  of  the  gage  point  in  this  test  was 
0.003  in.,  and  it  was  found  that  the  amplitude  of  the 
curve  on  the  film  was  the  same  for  all  speeds.  In 
these  records  the  magnification  was  250.  The  irregu- 
larities in  slow-speed  curves  are  due  to  operating  by 
hand. 

In  further  trials  of  the  in.strument  it  was  applied 
to  the  members  of  several  highway  bridges  under  truck 


traffic.  The  right-hand  diagrams  in  Fig.  4  represent 
the  extensions  in  the  lower  chord  of  a  fixed  panel 
through  Pratt  truss  bridge,  when  a  3-ton  truck  was 
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run  over  the  bridge  at  speeds  of  3,  9  and  20  miles  per 
hour.    The  large  impact  effects  are  evident. 


546 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  12 


From  Job  and  Office 

Hints  That  Cut  Cost  and  Time        For  the  Contractor  and  the  Engineer 


8i 


Good  Soil  Permits  Rapid  Pipe  Laying 
in  Deep  Trench 

REMARKABLE  .soil  conditions  account  for  the  ab- 
.  sence  of  bracing  in  the  16-ft.  trench  for  a  36-in. 
reinforced-concrete  sewer  pipe  being  laid  in  Slocum  St., 
near  the  Dixie  Highway  in  Trenton,  Mich.  An  oc- 
casional jack  was  used  only  as  a  precautionary  measure 
for  the  protection  of  the  workmen.     No  borings  were 


% 


LAYING  36-IN.  CONCRETE  PIPE  IN   16-FT.   TRENCH 
Men  standing"  on  trench  machine  cut  down  the  bank  at  the 
left    which    accounts    for    its    ragged    appearance    compared 
with  tlie  riglit  'hand   side.      Progress  of  100  ft.   or  inore  per 
day  in  cuts  11  lo  13  ft.  deep. 


made  previous  to  construction  but  data  collected  after 
opening  the  trench  showed  a  3-ft.  layer  of  top  soil  or 
flaky  clay,  and  8-ft.  layer  of  yellow  clay  and  then  blue 
clay  with  no  water  In  any  of  the  material  which  was 
encountered. 

Normally  the  Pawling  &  Harnischfeger  excavator 
used  cuts  a  27-in.  trench  but  with  side  cutters  is  capable 
of  making  a  40-in.  trench.  Since  the  outside  diameter 
of  the  pipe  was  greater  than  40  in.  spading  of  one  ban'; 
was  necessary.  This  work  was  accomplished  by  movin;? 
the  machine  ahead  about  5  ft.  and  then  men  standing 
on  the  boom  cut  down  the  bank  by  hand.  Further 
widening  was  unnecessary  as  pipe  4  ft.  long  was  used 
which  permitted  the  lower  half  of  the  joint  to  be  filled 
with  mortar  from  the  inside  and  the  upper  half  from 
the  outside  of  the  pipe.  Even  with  the  spading  handi- 
cap, progress  of  100  ft.  or  more  per  day  was  made  in 
cuts  14  to  15  ft.  deep,  and  a  maximum  of  80  ft.  in  a 
17-ft.  cut. 


Hoad,  Decker,  Shoecraft  &  Drury,  of  Ann  Arbor,  were 
consulting  engineers,  for  whom  M.  R.  Dickie  acted  as 
resident  engineer.  The  pipe  was  manufactured  by  the 
Independent  Concrete  Co. 


Home-Made  Concrete  Bucket 

By  G.  W.  McAlpin. 

Point  Pleasant,    W.    Va. 

A  HOME-MADE  controllable  bottom-dump  concrete 
bucket  is  shown  in  the  accompanying  sketch.  It 
consists  of  an  ordinary  3-ft.  diam.  dirt  bucket  from 
which  the  bottom  has  been 
cut  and  a  new  one,  made  of 
two  doors  and  sloping 
.^ides  installed.  Doors  are 
r,  in.  X  24  in.  of  ni-in.  sheet 
ii'on,  and  hinged  (with 
three  hinges  each)  to  the 
sloping  sides,  leaving  an 
opening  12  in.  x  24  in. 
They  are  kept  at  a  suffi- 
cient distance  from  the 
bottom  so  as  to  swing  wide 
open,  and  still  not  be  dam- 
aged, when  the  bucket  is 
.•<et  down.  The  sloping 
sides,  also  of  sheet  iron, 
are  drawn  in  from  the  cir- 
cumference of  the  old  bucket  to  the  12  in.  x  24  in.  doer 
opening  so  that  the  contents  of  the  bucket  will  flow 
out  easily. 

A  li-in.  diam.  round  iron  handle  bends  and  runs 
under  the  bottom  of  the  bucket  to  form  the  latch,  the 
operation  of  which  is  clearly  shown  in  the  sketch.  By 
controlling  the  handle  the  doors  may  be  opened  to  the 
desired  width. 


1< y-o- A 

Section  thrgugh  Center 

COXCRETB  BUCKET  MADE 
OF  3-FT.  DIRT  BUCKET 


Advantages  of  Least-Squares  Adjustment 
of  Survey  Observations 

By  Hugh  C.  Mitchell 

U.  S.  Coast  and  Geodetic  Survey,  Washington,  D.  C. 

ADVANTAGES  of  a  least-squares  adjustment  of  sur- 
l\, vey  observations  may  be  brjefly  considered  with 
regard  to  triangulation  and  precise  levels  which  form 
the  basic  control  for  many  classes  of  detailed  surveys. 
These  advantages  may  be  grouped  in  two  general 
classes:  The  advantage  of  having  the  most  probable 
results ;  and  the  advantage  of  having  the  final  results. 

The  least-squares  adjustment  of  a  triangulation  gets 
out  of  that  triangulation  everything  that  is  in  it.  It 
takes  into  consideration  every  condition  imposed  by  the 
observations,  so  that  each  adjusted  length  and  azimuth 
and  therefore  each  position,  is  as  good  as  the  combined 
observations  will  afford.  This  means  a  great  deal. 
Neglecting  this,  a  survey  may  be  made  with  a  high 
degree  of  precision  (of  instruments  and  methods'),  and 
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yet  through  injudicious  computing,  not  necessarily  in- 
accurate in  its  arithmetical  operations,  lose  much  of 
that  accuracy  which  the  observations  were  designed  to 
secure.  Thus  a  triangulation  may  be  computed  piece- 
meal and  when  separate  parts  are  fitted  together  it 
may  be  found  necessary  to  force  a  large  discrepancy 
into  some  small  link  connecting  two  such  pieces. 

Having  the  final  results  from  a  triangulation  haa 
great  economical  value.  Surveys  based  on  such  triangu- 
lation will  then  be  final  insofar  as  horizontal  control  is 
concerned,  and  results  obtained  for  this  control  survey 
can  be  upset  only  by  upsetting  the  observations  them- 
selves. There  is  no  "cut  and  try"  or  "hit  or  miss"  in 
the  least-squares  adjustment  of  a  triangulation,  a 
traverse,  or  a  level  net.     Work  based  on  such  data  will 


Thirty-Inch  Force  Main  Lowered 
Into  Subaqueous  Trench 

IN  ORDER  to  connect  the  pumping  station  of  the  Des 
Moines,  Iowa,  municipal  water  plant  with  the  city, 
it  was  necessary  that  the  30-in.  force  main  be  carried 
across  Raccoon  River.  A  railroad  trestle  was  first  con- 
structed and  from  this  a  locomotive  crane  excavated 
a  trench  in  which  the  pipe  was  to  be  placed.  Alongside 
the  railroad  trestle  pile  bents  were  put  in  at  each  joint 
in  the  force  main.  Pipe  was  then  hung  from  these  two- 
pile  bents  as  indicated  in  the  accompanying  view,  by 
means  of  long  full-threaded  1-in.  rods  fitted  with  hook 
bolts.  When  the  lowering  was  ready  to  be  done  a  man 
was  placed  at  each  threaded  rod  and  at  a  given  signal 
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not  be  subject  to  change  because  of  a  revision  of  basic 
data;  if  more  accurate  control  is  required  it  can  be 
secured  only  V)y  obtaining  more  accurate  observations. 
By  a  least-squares  adjustment  of  the  control  a  survey 
may  proceed  in  any  direction,  by  any  route,  acro.ss  the 
net  of  the  control,  and  the  engineer  has  no  worry  about 
running  into  ."^ome  uneliminated  errors. 

The  city  which  makes  a  preci.se  survey  of  its  arra  and 
neglects  to  have  a  least-squares  adjustment  made  of  that 
survey  is  limiting  its  use— cutting  down  its  efficiency 
to  a  very  small  percentage  of  its  full  value.  It  is  much 
like  the  man  who  builds  a  large  plant,  then  uses  only 
a  small  pf)rtion  of  that  plant  and  that  for  storage  pur- 
poses. Another  form  of  the  same  neglect  of  oppor- 
tunity, for  that  is  what  it  is,  is  where  a  city  makes 
detailed  and  accurate  maps  of  its  area,  and  then,  by 
refusing  to  publish  them,  selfishly  limits  their  use  to 
its  own  departments,  and  even  to  them  makes  their  use 
difficult  and  uneconomical.  The  publication  of  such 
maps  would  put  them  not  only  in  the  hands  of  the  city 
employees  and  of  local  private  engineering  concerns, 
but  would  give  them  also  to  the  map  using  public. 


gave  a  full  turn  to  the  nut  on  the  rod.  Lowering  was 
done  in  three  hours  and  only  six  hours  before  a  flood 
which  carried  the  trestle  away. 

Alvord,  Burdick  &  Howson  were  consulting  engineers 
"n  the  job.  A.  T.  Luce  was  the  contractor's  superin- 
tendent, L.  A.  Mullins  being  the  contractor. 


Priming  Dynamite  Cartridges  a  New  Way 

ONE  of  the  drawbacks  in  the  use  of  explosives  in 
cold  weather,  says  a  recent  issue  of  the  du  Pont 
magazine,  especially  with  the  cap  and  fuse  method  of 
piming.  is  the  difficulty  of  tying  the  fuse  securely  to 
the  dynamite  cartridge  so  that  it  cannot  pull  out. 
Misfires  and  burned  up  charges  often  result  from  care- 
less priming,  both  among  farmers  and  miners.  The 
fuse  with  the  cap  attached  must  be  securely  fastened 
to  the  dynamite  cartridge  .so  that  the  side  spit  of  the 
fuse  cannot  ignite  the  dynamite.  A  new  kink  in  prim- 
ing consists  of  the  standard  method  of  priming  in  the 
side  of  the  cartridge  near  the  top.  though  fa.stening  the 
fuse  with  a  tarred  string.     A  piece  of  tarred  string: 
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15  in.  long  and  about  as  thick  as  the  twine  used  by 
hardware  dealers  for  tying  up  about  a  5-lb.  package 
of  nails,  does  away  with  tying  knots.  _ 

After  the  cap  with  fuse  attached  is  inserted  in  the 
dynamite  cartridge,  two  or  three  turns  are  taken  with 
the  tarred  string  about  the  fuse  about  an  inch  from 
the  cap,  and  then  two  turns  are  taken  around  the  dyna- 
mite cartridge  and  the  fuse.  The  priming  is  then 
finished  with  as  many  more  turns  around  the  fuse  as 
will  use  up  the  string.  This  makes  a  tight  firm  opera- 
tion which,  if  properly  carried  out,  will  hold  the  cap 
securely  in  place. 

Platform  on  Rollers  Used  in  Setting 
Heavy  Granite  Columns 

IN  DELIVERING  and  setting  up  23-ton  granite  col- 
umns for  the  Anglo  &  London  Paris  National  Bank 
Building  in  San  Francisco,  the  contractors  used  a  low- 


GRANITE  COLUMN  BEING  RAISED  FROM  TRAILER. 
Note  sand  bags  at  base  of  column  on  rolling  platform  which 
has  moved  forward  from  rear  of  trailer. 

bed  trailer  on  which  each  column  was  loaded  with  the 
column  footing  resting  on  bags  of  sand  carried  by  a 
platform  on  rollers.  As  the  top  of  the  column  was  raised 
the  platform  rolled  forward  on  the  trailer  bed  and  the 
.sand  cushion  prevented  any  chipping  or  snipping  of 
the  finished  column  base.  When  the. column  swung  free 
in  the  air  the  shears  carrying  the  tackle  were  drawn 
back  toward  the  building  by  block  and  tackle  until  the 
column  hung  over  the  base  and  could  be  lowered  to  the 
'place  and  plumbed.  Some  of  the  columns  were  set  within 
a  period  of  thirty  minutes  after  arriving  on  the  job. 

Six  such  columns  were  set.  A  pair  of  shear  legs  were 
used  for  the  first  two,  but  for  the  remaining  four  the 
space  available  at  the  footing  did  not  permit  of  the 
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use  of  shear  legs  nor  was  it  convenient  to  use  a  derrick 
with  tackle  dropped  from  the  top  of  ■  the  structure. 
Accordingly  a  55-ft.  gin  pole  18  in.  square  was  sub- 
stituted foi"  the  shear  legs  first  used.  This  is  said  to 
have  been  fully  as  safe  and  satisfactory  in  operation  as 
the  shears. 

The  tackle  consisted  of  a  two-part  derrick  fall  and  a 
lifting  fall  with  four  parts,  making  six  parts  in  all, 
thi'ough  which  a  i-in.  cable  was  reaved. 

The  columns  were  supplied  and  set  in  place  by  the 
McGilvray-Raymond  Granite  Co.  of  San  Francisco 
under  the  personal  supervision  of  Harry  McGilvray, 
superintendent  of  construction. 


Wide  Area  Covered  by  Pile  Cut-Off  Saw 

IN  THE  construction  of  the  Hudson  Ave.  generating 
station  for  the  Brooklyn  Edison  Co.  extremely  heavy 
loads  to  be  imposed  upon  foundations  required  the 
driving  of  pile  foundation  supports  very  close  together, 
the  spacing  in  some  sections  being  on  3-ft.  centers. 
With  them  so  close  together  there  was  presented  to  the 
contractor  a  problem  of  wholesale  cutting  of  piles  to 
grade.  The  cut-off  saw  herein  described  and  pictured 
was  developed  by  the  Frederick  Snare  Corporation,  con- 
tractors, and  it  worked  so  efficiently  that  more  time  was 
required  to  clean  up  after  the  cutting  had  been  done 
than  was  used  in  the  actual  cut-off  operations. 

As  indicated  in  the  accompanying  photograph,  the 
machine  has  a  motion  in  both  lateral  and  longitudinal 
directions.  Lateral  motion  of  the  saw  is  provided  by 
mounting  the  carriage  on  crane  rails  with  an  lli-ft. 
span.  These  rails  are  clipped  to  stringers  resting  on 
heavy  steel .  I-beams.  The  frame  is  braced  laterally 
with  timbers  and  by  light 'angles  diagonally.  This  crane 
rail  frame  is  mounted  upon  16-in.  wheels  (there  being 
four  sets  of  wheels  spaced  at  about  25-ft.  centers) 
running  on  40-lb.  railroad  rails  set  on  heavy  planking 
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which  rests  upon  piles  that  have  been  cut  off  and 
blocked. 

The  40-in.  circular  saw  is  mounted  in  an  A-frame 
and  driven  from  the  saw  carriage  by  belt.  Power  for 
the  saw  is  supplied  by  a  40-hp.  motor.  In  order  to 
move  the  saw  carriage  laterally  an  endless  cable  passes 
through  snatch  blocks  at  either  end  of  the  track  and 
then  over  a  reversible  steam-driven  cable  drum  on  the 
saw  carriage. 

The  whole  structure  moves  forward  by  being  wedged 
from  behind.  As  rail  sections  are  vacated  they  are 
taken  up  and  placed  in  front  so  that  but  two  short  rail 
lengths  are  in  use  at  a  time. 

This  rig  has  been  found  extremely  effective  and  oper- 
ates as  well  on  land  as  over  water.  When  dismantled 
its  parts  can  be  easily  handled  by  a  20-ton  locomotive 
crane. 

G.  L.  Knight  is  designing  engineer  for  the  Brooklyn 
Edison  Co.,  and  Robert  K.  Munroe  is  the  resident 
engineer. 


Compressfed  Air  Reheated  to  Drive  Water 
Trench  Excavating  Equipment 

RATHER  an  ingenious  method  is  being  used  in  fur- 
.  nishing  air  power  to  excavating  machinery  in 
Cleveland  where  the  city  is  laying  several  miles  of 
water  intake  mains  from  Kirtland  Pumping  Station  to 
the  new  Baldwin  Reservoir  and  purification  plant.  Be- 
cause it  was  felt  work  should  progress  rapidly  as  pos- 
sible with  as  little  obstruction  to  street  traffic  and  with 
every  precaution  being  taken  to  avoid  defacing  resi- 
dences and  buildings  along  the  route.  Use  of  steam 
.shovel  equipment  producing,  large  volumes  of  soft-coal 
smoke  wa.s  impossible.  Instead,  compressed  air  was 
employed  for  all  machinery.  As  the  work  is  done  both 
day  and  night  it  was  also  necessary  to  avoid  noisy 
exhaust  of  steam  engines  as  much  as  possible. 

An  air  compressor  plant  with  two  angle  compound 
units  was  established  at  a  central  point.  They  have  a 
rated  capacity  of  784  cu.ft.  per  minute  each  at  250  r.p.m. 
and  supply  an  abundance  of  air  at  125  lb.  pressure. 
Each  compressor  is  driven  by  short  belt  connection  from 
a  220-volt  three-phase  slip-ring  motor  of  150  hp. 

From  the  compressor  house  a  6-in.  main  leads  alioiit 
4,000  ft.  north  and  a  4-in.  main  for  about  3,600  ft.  ii 
the  other  direction  along  the  trench.  The.se  mains  an 
equipped  with  numerous  tees  to  which  the  various 
machines  can  be  connected. 

The  unique  feature  of  the  machinery  operation  lay  in 
the  fact  that  in  order  to  have  compressed  air  of  suffi- 
cient pressure  to  drive  equipment  efficiently  it  was  re- 
heated. Two-inch  hose  connected  the  shovel  to  the  main. 
Thl*  hose  is  led  through  one  of  the  openings  in  the  side 
of  the  sectional  track  and  connected  with  the  hollow 
swivel  pin  on  which  the  shovel  revolves.  Thence  it  runs 
into  the  bf)iler  and  there  reheated  by  means  of  a  light 
wood  fire  which  is  maintained  in  the  boiler  for  that 
purpose. 

The  work  has  been  under  the  close  personal  super- 
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vision  of  A.  B.  Roberts,  Director  of  Utilities,  City  of 
Cleveland;  A.  V.  Ruggles,  Commissioner  of  Water;  and 
G.  W.  Bowers  and  F.  R.  Sullivan,  assistant  engineers  in 
direct  charge  of  the  work.  The  contractor  is  Peter  F. 
Connolly,  Boston,  Mass. 

Material  from  which  this  article  was  prepared  was 
supplied  by  the  Sullivan  Machinery  Co.,  whose  air  com- 
pressor plant  was  used. 


Signboard  Gives  Bridge  Erection  Progress 

By  William  A.  Schuerman 

C.  C.  C.  &  St.    L.   Ry.  Co.,   Cincinnati,   Oliio 

KEEPING  the  public  informed  as  to  progress  of 
construction  which  has  a  general  appeal  is  well 
illustrated  by  a  signboard  erected  at  the  site  of  con- 
struction of  the  Belle  Isle  bridvre  at  Detroit.    The  board 


I'llOGKEHS    CHART    O.N     BI-:i^LE    l.-^Ll-;     UlUDtili    WOlUv 

i.s  placed  in  a  conspicuou.s  position  on  the  approach  to 
the  Hridge  and  all  who  cross  over  to  Belle  Isle  on  the 
wood  bridge  mu.st  pass  by  the  sign. 

The  accompanying  view  shows  the  sign  as  it  appeared 
in  December,  1922.  All  the  important  facts  are  in- 
dicated, the  chart  can  be  easily  intei-preted  and  it  is 
always  kept  up  to  date.  Board.<<  similar  to  this  one 
might  well  be  erected  to  indicate  progress  on  all  impor- 
tant construction  jobs. 
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Handling  36-In.  Cast-Iron  Water  Pipe 

IN   HANDLING   2,200  tons   of   36-in.   Class  D   water 
pipe  for  replacement  at  the  feed  main  for  the  City 
of  Schenectady,  the  following  method   was   used: 

At  the  railroad  siding,  pipe  was  loaded  from  cars 
to  a  motor  truck  by  means  of  a  standard  railroad  yard 
crane  and  a  pair  of  pipe  hooks.  The  rigging  on  the 
truck  was  a  pneumatic  dump  body  with  sides  removed 
and  three  2-in.  planks  bolted  crossways  on  the  truck 
platform,  one  at  each  end  and  one  in  the  middle.     To 


UNLOADING  36-IN.  I'lI'Iil  I'ROM  MOTOR  TKUCK 

these  planks  were  bolted  two  8x8-in.  timbers  spaced 
far  enough  on  either  side  of  the  center  of  the  truck 
so  that  when  the  36-in.  pipe  was  lowered  between  them 
it  was  kept  from  rocking. 

With  the  pipe  in  place  on  the  truck,  a  binder  chain 
was  thrown  over  the  pipe  from  the  one  side  of  the 
frame  to  the  other  and  made  tight  with  an  elm  binder. 
In  loading  pipe  on  the  truck,  the  bell  end  was  always 
placed  toward  the  back  so  that  it  hung  over  the  truck 
end. 

With  the  truck  backed  into  position  at  delivery  points 
,the  hoist  was  operated  until  the  pipe  would  slide.  When 
the  bell  touched  the  ground,  the  truck  body  was  chained 
so  that  there  would  be  no  back  lash  as  the  pipe  left 
the  back  of  the  platform.  A  lOxlO-in.  timber  was  placed 
behind  the  truck  so  that  us  the  pipe  dropped  the  tim- 
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ber  would  catch  the  pipe  about  3  ft.  from  the  spigot 
end.  By  the  time  the  pipe  left  the  end  of  the  platform, 
there  was  only  a  drop  of  a  few  inches  to  the  timber. 
With  a  3  i -mile  haul  each  way,  one  truck  driver  with 
three  helpers  unloaded  as  high  as  15  sections  a  day  by 
this  method  and  not  a  single  pipe  was  damaged  in 
handling  the  entire  2,200  tons.  The  contractor  who  han- 
dled the  pipe  was  Ellis  C.  Edgar,  of  Scotia,  New  York. 


Tightening  Tension  Bars  of  a  Bridge 
by  Heating  and  Upsetting 

By  Wm.  J.  Titus 

Bridge  Engineer,  Indiana  State  Highway  Commission. 
Indianapolis 

DURING  1921  the  Muscatatuck  River  was  deepened 
and  widened  for  several  miles  of  its  length  in 
Jackson  Co.,  Indiana,  and  it  was  necessary  for  the  state 
highway  commission  to  lengthen  its  bridge  over  this 
stream  near  the  Millport  Knobs,  and  to  make  extensive 
repairs  on  it,  including  the  tightening  of  the  diagonal 
truss  members.  For  the  latter  operation  an  ingenious 
method  was  used,  the  bars  being  heated  to  forging 
temperature  and  upset  by  sledging,  without  removal 
from  place. 

The  bridge  was  built  in  1884,  with  two  pin-connected 
steel  truss  spans,  a  158  ft.  4  in.  double-intersection 
through  truss  with  parallel  chords,  and  a  69  ft.  4  in. 
south  approach  span,  which  is  a  ponj'  Pratt  truss.  In 
the  1921  improvement  the  river  was  widened  60  ft.  on 
the  north  side,  so  that  it  was  necessary  to  remove  the 
old  limestone  abutment  and  replace  it  with  a  concrete 
pier  with  much  deeper  foundations  resting  on  35-ft.  wood 
piles.  A  new  70-ft.  pony  Pratt  truss  was  then  added 
at  the  north  end  of  the  present  structure,  together  with 
a  new  concrete  abutment  resting  on  long  piles.  The 
superstructure  of  the  old  bridge  was  in  a  fair  state 
of  preservation,  but  it  would  have  been  very  difficult 
and  expensive  to  dismantle  and  re-erect  it  in  order  to 
permit  the  dredge  boat  in  the  river  to  pass.  A  new 
main  truss  span  would  have  been  quite  expensive,  so 
that  an  agreement  was  arranged  with  the  dredging 
contractor  whereby  the  dredge  boat  was  partially  dis- 
mantled in  order  to  move  it  beneath  the  old  steel  span. 
The  state  was  thus  enabled  to  place  the  old  bridge  in 
excellent  condition  at  a  total  cost  of  |17,000. 

During  the  long  life  of  the  bridge,  several  loop-bar 
truss  diagonals  of  the  main  span 'had  become  loose,  and 
there  was  a  great  amount  of  noise  and  rattle  under 
moving  loads.  It  was  thoug'ht  advisable  to  correct  this 
feature  at  the  time  the  bridge  was  repaired.  But  a 
difficult  problem  was  presented :  The  old  loop-bars  were 
not  provided  with  turnbuckles,  and  these  could  not  be 
installed  without  two  welds  in  each  bar.  It  was  not 
possible  to  substitute  new  eyebar  members  without  .sup- 
porting the  old  truss  upon  falsework. 

At  first  it  was  planned  to  replace  the  diagonal  mem- 
bers one  at  a  time  with  new  bars  with  turnbuckles  and 
a  yoke  at  each  end,  which  could  be  inserted  in  the  box- 
section  top  chords  and  around  the  panel-point  pins 
without    the    necessity    of    removing    the    pins.      This 
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method  of  repair  was  clumsy  and  at  best  unsatisfactory. 
After  further  study  there  was  finally  worked  out  a 
very  simple  and  ingenious  method  of  shortening  the 
members,  by  heating  and  upsetting  them. 

The  first  thing  done  was  to  determine  how  much  the 
loose  loop-bars  should  be  shortened.  A  gage  was  made 
of  4 -in.  round  reinforcing. steel,  about  4  ft.  long,  with 
the  ends  turned  at  right  angles  about  2  in.  long  and 
sharpened  to  form  prick  points.  The  loop-bar  diago- 
nals were  then  in  tui-n  wedged  up  tight  against-  the 
lower  panel-point  pin  A,  Fig.  2,  and  a  prick  mark  D 
made  at  gage  length  from  the  center  of  the  pin,  by 
striking  the  end  of  the  gage  with  a  light  hammer.  The 
wedge  at  the  lower  end  of  the  loop-bar  was  then  re- 
moved, and  the  bar  was  wedged  down  tight  against  the 
upper  panel-point  pin  B.  One  point  of  the  gage  was 
again  placed  at  the  center  of  the  lower  pin  A,  and  an- 
other prick  point  was  made  at  the  upper  end  of  the  gage, 
at  C.  Care  had  to  be  taken  that  all  sag  in  the  loop  bar 
was  removed,  in  order  that  the  distance  between  the 
two  prick  marks  C  and  D  should  indicate  the  exact 
amount  which  the  bar  must  be  shortened  in  order  to 
carry  its  share  of  the  stress  in  the  panel.  The  dis- 
tance between  prick  points  C  and  D  varied  from  ^  in. 
in  some  cases  to  as  much  as  1  in.  in  others.  The 
diagonal  bars  averaged  about  1x1 1  in.  in  section. 

These  gage  marks  were  too  far  dowTi  on  the  diagonal 
members  for  convenience  in  measuring  while  the  bar 
was  being  shortened.  The  two  prick  points  were  there- 
fore transferred  nearer  to  the  middle  of  the  bar  (C 
and  D'),  and  a  third  point  was  established  at  gage  length 
below  ly. 

The  loop-bar  was  anchored  to  its  neighboring  bar  to 
prevent  sagging,-  and  was  then  heated  to  a  bright  cherry 
red  by  the  use  of  a  one-man  forge  placed  on  a  movable 
platform.  The  heat  was  applied  within  the  gage  dis- 
tance, a  metal  shield  being  used  to  prevent  the  heating 
of  the  neighboring  diagonal,  which  was  of  cour.<^e  carry- 
ing all  of  the  .shear  in  the  panel.  To  have  allowed  this 
neighboring  diagonal  to  heat  would  have  permitted  its 
elongation  under  load  and  the  serious  distortion  if  not 
failure  of  the  truss.  When  the  diagonal  bar  had  been 
heated  to  the  proper  temperature,  the  forge  was  re- 
moved and  the  member  was  quickly  upset  by  driving 
with  a  sledge  at  the  lower  end,  the  upper  end  being 
wedged  down  tight  against  the  upper  pin.  The  driving 
wa.s  done  against  a  heavy  backing-out  rivet  punch,  with 
one  end  placed  again.st  the  lower  loop  of  the  diagonal. 
It  was  npce-^sary  to  use  carr  that  the  member  did   not 
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buckle  under  the  driv- 
ing, instead  of  upset- 
ting as  desired. 

While  this  sledging 
was  being  done,  a 
third  man  held  the 
gage  with  its  lower 
end  at  the  lower 
transferred  prick 
point  and  watched 
carefully  the  move- 
ment of  the  upper  end  of  the  gage  toward  the  upper 
prick  point  C.  In  oi-der  to  make  the  proper  allow- 
ance for  shrinkage  during  the  cooling  of  the  metal,  it 
was  necessary  to  stop  the  driving  when  the  upper  gage 
point  was  approximately  iV,  in.  from  the  upper  prick 
point.  Sometimes  the  member  would  get  too  cool  before 
the  necessary  amount  of  upsetting  had  been  completed, 
and  it  would  be  necessary  to  reheat  it. 

Upon  completion  of  the  upsetting  to  the  proper  point, 
the  bar  was  allowed  to  cool,  the  wedges  at  the  upper  end 
were  removed,  and  the  bar  was  tested  to  determine  its 
tightness  and  tension,  as  compared  to  the  other  diagonal 
member  in  the  same  panel.  If  the  member  had  been 
shortened  too  much,  the  other  member  would  be  loose, 
and  the  distribution  of  stress  in  the  entire  truss  would 
be  disturbed.  It  was  therefore  necessary  in  one  or  two 
cases  to  reheat  a  diagonal  member  and  allow  it  to 
elongate  from  the  stress  existing  in  it.  By  careful 
work  on  the  part  of  the  men,  it  was  possible  to  so  adjust 
the  length  of  the  diagonal  members  throughout  the 
bridge  that  the  unit  stresses  existing  in  them  were 
believed  to  be  very  nearly  uniform. 

Ten  diagonal  members  were  tightened  in  this  manner, 
at  a  total  cost  of  $97.86  for  labor,  exclusive  of  super- 
vision, making  a  unit  cost  of  approximately  $10  for  each 
bar.  This  method  was  simple  and  expedient,  and  the 
cost  was  several  hundred  dollars  less  than  it  would  have 
been  by  the  use  of  any  other  method  which  was  con- 
sidered. The  results  were  very  gratifying,  as  all  the 
rattle  of  loose  diagonal  meml>ors  was  eliminated  and 
the  strength  of  the  truss  was  practically  doubled.  The 
entire  structure  ha.s  since  been  carefull.v  cleaned  with 
wire  brushes  and  given  three  coats  of  paint. 

The  work  was  done  by  the  Oregonia  Bridge  Co.,  in 
connection  with  their  contract  for  lengthening  the  old 
bridge  and  adding  the  now  pier  and  nbutnicni.  The 
method  of  tightening  the  loop-bar  diagonal  members 
was  worked  out  largely  by  R.  T.  Spencer  of  that  firm, 
who  was  in  direct  charge  of  the  work  for  his  company. 
The  work  was  done  under  the  supervision  of  W.  R. 
Britton,  field  bridge  engineer  for  the  Indiana  High- 
way Commission. 


552 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  12 


Letters  to  the  Editoi* 

This  department  aims  to  be  a  forum  for  the 
uiscussion  of  ths  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 
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Diagram  Giving  Capacity  oi  Trapezoidal  Channels 
of  1  to  1  Slope  in  Inch-Acres  per  24  Hours 

Sir — Herewith  is  a  diagram  which  I  have  calculated  and 
plotted  and  have  used  during  my  drainage  practice.  It  was 
part  of  a  paper  on  "Design  of  Open  Ditches"  that  was 
read  before  the  Association  of  Ontario  Land  Surveyors 
Feb.  21. 

The  diagram  has  been  prepared  to  give  immediate  com- 
parison between  the  cross-section  of  the  ditch  and  the  area 
of  the  watershed.  An  ordinary  provision  is  1  in.  of  runoff 
in  24  hours,  and  the  diagram  shows  on  the  scale  of  ordi- 
nates  the  inch-acres  capacity  per  24  hours  of  trapezoidal 
channels  with  side  slopes  of  1  to  1.  Values  are  calculated 
and  plotted  with  n  =  0.02,5  and  .s  =  0.10  per  100  ft.  For 
these  values  of  n  and  s  the  capacities  of  the  ditch  with  dif- 
ferent bottom  widths  and  different  depths  of  flow  are  read 
directly  on  the  diagram.     The  velocity,  and  therefore  the 


Depth    of   Flow,    Feet 

CAPACITY  OF  TRAPEZOIDAL  DRAINAGE  CHANNELS  IN 

INCH-ACRES  PER  TWENTY-FOUR  HOURS 

=   0.1  per  cent  with  cor- 


inch-acres  capacity,  varies  as  the  square  root  of  the  sur- 
face slope  of  the  water,  and  when  the  slope  is  greater  or 
less  than  0.10  per  hundred  the  capacity  may  be  increased 
or  diminished  by  a  ratio  representing  this  square  root;  an 
auxiliary  scale  is  drawn  for  this  purpose  showing  a  range 
of  surface  slopes  from  0.01  to  1  ft»  per  hundred,  and  by 
applying  a  pair  of  dividers  to  this  scale  and  transferring 
to  the  logarithmic  scale  of  inch-acres  the  capacity  is  indi- 
cated at  once.  Also  the  velocity  varies  inversely  with  the 
coefficient  of  friction,  and  the  inverse  ratio  of  any  desired 
coefficient  of  friction  to  the  coefficient  0.025  is  also  indi- 
cated on   the   auxiliary   diagram    and    can   be   transferred 


with  dividers  to  the  scale  of  inch-acres.  Allowance  for  any 
surface  slope  and  for  any  coefficient  of  friction  may  be 
made  in  one  operation  with  a  pair  of  dividers  and  the  re- 
quired capacity  immediately  determined.  The  following 
are  illustrative  examples: 

Bottom  Width,  Capacity  Per  24  Hr 

Ft.  In.-Acres 

10  10,000 

10  7.000 

10  12.500 

10  15.000 

10  5.000 

10  7,500 

The  line  on  the  diagram  marked  "maximum  efficiency"  in- 
dicates those  sections  for  which  a  given  sectional  area  pro- 
vides the  maximum  carrying  capacity. 

The  diagram  was  originally  calculated  by  Kutter's 
formula,  but  has  been  recently  checked  by  Manning's 
formula  with  the  result  that  there  is  no  noticeable 
difference.  George  A.  McCubbin. 

Surveyor  and  Civil  Engrineer. 

Chatham,  Ont.,  Feb.  17,  1923. 
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n 
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Ft. 

0.025 

0   10 
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0.025 
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0.020 

0    10 
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0.020 
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0  035 

0  05 

6 

0.040 

0   15 
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The  Mot(H"  Truck  Transportation  Problem 

Sir: — I  note  with  interest  the  article  in  Engineering  News- 
Record,  March  1,  1923,  p.  378,  on  "Solving  the  Motor  Truck 
Overload  Problem."  There  appears  in  the  same  issue  an 
article  on  the  traffic  situation  in  large  cities;  a  problem 
that  is  indeed  growing  to  alarming  proportions.  Both  sub- 
jects have  a  particular  bearing  one  on  the  other  and  both 
on  the  community. 

The  tremendous  battle  for  existence  fought  by  our  munici- 
pal carriers  and  great  railways  is  a  subject  for  serious  con- 
sideration and  of  vastly  more  importance  than  whether  a 
truck  should  run  empty  or  carry  twenty  tons.  The  primary 
question  as  I  see  it  is  whether  or  not  motor  truck  trans- 
portation is  economically  sound.  Your  article  brings  out 
prominently  the  proper  co-ordination  of  the  roadbeds  and 
loading  on  railroads  and  should  have  shown  that  this  well 
preserved  balance  was' made  possible  by  the  financial  earn- 
ings of  the  carrier  itself  and  was  due  in  no  way  to  support 
from  the  state.  The  question  then  arises,  does  the  heavy 
motor  truck,  that  is  really  a  menace  to  our  railroads,  pay 
its  proportionate  share  of  damage  done  to  our  roads,  and  is 
it  capable  of  so  doing  without  making  the  cost  of  this  type 
of  transportation  prohibitive?  Someone  has  said  that  com- 
petition is  the  life  of  trade  and  in  so  far  as  this  applies 
to  the  survival  of  the  fittest  it  is  well  said,  but  for  the  pub- 
lic deliberately  to  finance  one  side  of  the  competitive  issue 
and  utterly  disregard  the  other  is  an  unsound  policy.  If  the 
community  financed  the  upkeep  of  the  railroad  roadbeds 
and  yards,  would  they  not  be  justified  in  expecting  a  cor- 
responding reduction  in  freight  rates?  Yet  on  the  other 
hand  the  public  goes,  on  building  and  maintaining  roadbeds 
for  another  type  of  carrier  that  has  not  yet  by  any  means 
proved  itself  as  economically  sound  as  the  railroad,  thus 
fostering  a  condition  of  railroad  breakdown  similar  to  that 
Canada  is  facing. 

If  the  motor  truck  could  by  its  own  strength  eliminate 
the  railroad  either  as  a  short  or  long  carrier  we  are 
naturally  justified  in  giving  it  moral  support  and  it  would 
not  need  financial  aid.  Your  article  suggests  that  some 
manufacturers  need  heavily  loaded  and  fast  trucks.  This 
being  true  they  can  well  afford  t6  pay  for  it.  To  your 
suggestion  that  communities  might  be  kept  employed  repair- 
ing roads,  I  should  reply  that  I  have  no  desire  personally 
to  move  my  money  from  one  pocket  to  the  other,  nor  can  I 
see  the  advantage. 

If  the  motor  truck  can  carry  its  own  burdens,  it  is  a  com- 
mercial success  and  a  decided  advantage  to  society,  but  in 
my  opinion  as  a  carrier  of  freight,  it  is  a  miserable  economic 
failure  particularly  as  applied  to  a  distance  carrier. 

I  could  go  on  indefinitely  citing  damage  unpaid  for  by 
this  class  of  transportation  such  as  public  protection,  and 
traffic  congestion,  but  will  conclude  with  the  sincere  wish 
that  some  enterprising  and  able  writer  will  soon  put  the 
motor  truck  before  your  readers  in  its  proper  light. 

Camden,  N.  J.  WiLUAM  H.  ASPDEN. 

March  7,  1923. 
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Another  Method  for  Deriving  Cost  Curves  I.  According   to  the   Coulomb   theory;   the  pressure   as- 

Sir— In  reading-  the  article  on  "Cost  Curves  for  Building  s^nied  to  act  normally  to  the  wall,  i.e.  horizontally. 

Estimates"  in  your  issue  of  Feb.  15,  it  seemed  to  the  writer  ,  "•  According  to  the  general  wedge  theory;  the  pressure 

that  the  matter  could  be  much  simplified  bv  using  the  well-  f'^^^^  inclined  to  the  normal  at  an  angle  0',  where  tar.  0' 

Known  and  easy  method  of  substituting  the  known  values  '^  *!l«  coefficient  of  friction  bet^veen  wall  and  fill. 

in  the  stated  equations  from  which  the  constants  can  be  ^^\  According  to  the  modified  wedge  theory;  0'  assumed 

readily  established.      Thus,  using  the  calculated  examples  ^"^ifr    ?         ,■        ^     ^i      -r.     ,  ■ 

(A)  and  (C),  as  is  done  by  the  author,  we  obtain  the  two  ^\  According  to  the   Rankine  theory;  pressure  always 

equations-  parallel  to  the  surface  of  the  fill.     Since  no  wedge  is  as- 

■  Building  (A)  284.89  =  1,267  a  +  K  ^"""f'  we  cannot  have  any  values  for  the  weight  of  the 

Building  (C)  533.07  =  4,928  a  +  K  wedge  or  the  vvedge  angle.                                     ,      ,      ,       , 

„  ,  .        ,                   .                 ,      .                  „ '               ,  In  all  the.se  theories  we  assume  that  the  angle  of  natural 

Solving  these  equations  we  obtain:    a  =  0.0678  and  K  =  slope  is  equal  to  the   angle  of  internal   friction.     To   save 

199.00;  and  the  equatwn  of  unit  costs  becomes  space  only  the  results  for  the  cases  of  horizontal  and  max- 

X  =  0.0678  +  199/1/.  imum  sloped  fills  are  given.    The  symbols  in  the  formulas 

The  calculated  examples  are  taken  too  close  together  to  are: 

give  an  accurate  curve  if  it  is  to  be  much  extended,  but  ^^  weight  of  the  wedge- 

all  of  the  examples  should  be  used  in  establishing  the  con-  p'  total  pressure*           ' 

slants  of  the  equation.      This  can  easily  be  done  by  using  fj'^  horizontal  component; 

the  method  of  least  squares  for  cases  in  which  the  number  ^'  angle  of  natural  slope* 

of  unknown  quantities  is  less  than  the  number  of  equations.  ^\  angle  of  friction  between  wall  and  fill; 

The  procedure  is  perhaps  too  well  known  to  be  given  space  g   angle  between  vertical  wall  and  plane  of  rupture, 

here,  but  the  results  give  a   —    0.0679  and  K   =   198.21.  ~,          ,           r  *i.     i  ui                          i.  j  l      , 

Ti,^^„  „„^,,  v,,,^  t.i;^i,4^i,r^^ +i,„c„  ^;, „i,        u              4.1.  The  values  of  the  table  were  computed  by  drawing  the 

Ihese  vary  but  slightly  irom  those  given  above  because  the  11,  ■       a.  •       i      r  i.i     xi.        x               <.-            n           , 

..o„„„  «-F  ,,„!„„>  ;-?,„,.,,  c, 11                    -o   WT   r>.r„„..  ,„  equilibrium  triangle  of  the  three  forces  acting  nn  the  wedtre 

range  01  values  IS  very  small.                  F.  W.  Dalrymple.  j     t.^.  ■   ■       ii.        1  i-       u  i.            rr       j  tt7  •     i.           % 

Wooi,;.,^/,^    n    r     T?„i,    or?    1000  and  obtaining  the  relation  between  H  and  TI'  in  terms  of 

Washington,  D.  C,  Jteb.  27,  1923.  .,            ,        %,.      ..^     i-         •         ,v         .•     „,t,.          1 

the  angles.     Simplification  gives  the  ratio  ///IT    as  above. 

The  value  for  0  is  found  by  substituting  the  value  for  H 

Earth  Pressure  Formulas  and  Their  irom  the  first  row  of  the  table.     The  detail  is  omitted  be- 

Inconsistencies  cause  of  its  length;  note  however  that  if  we  set  0  for  0'  in 

Theorv  II,  there  result  the  values  under  III;  and  with  zero 

Sir— In  Engineering  Ncivs-Record  of  Feb.  8,  p.  270,  M.  for  0'',  the  values  under  I.      A  value  for  the  ratio  H/W  of 

Hirschthal  states  that  the  standard  formulas  for  the  lateral  zero,  since  H  is  not  zero,  can  only  mean  that  the  wedge  is 

pressure  of  earth  are  inconsistent,  since  for  the  case  of  a  infinite,  in  other  words,  the  plane  of  rupture  coincides  with 

vertical  wall  and  horizontal  fill  the  pressure  is  given  as  the  plane  of  slope.     The  inconsistencv  does  exist  in  these 

l!rfe-tan-i(90''  -  0)  while  the  weight  of  the  corresponding  formulas,  but  not  as  Mr.  Hirschthal  pointed  out. 

"wedge  of  pressure"  is  hvh\an  i(90°  -  0)   or  a  ratio  of  To  see  the  relative  values  more  clearlv,  assume  the  case 

tan   UOO'  -  0)  to  1,  while  m  the  case  of  a  vertical  wall  of  fe  =  20  ft.,  w  =  100  lb.  per  cu.ft.,  0  =  34  deg.,  0'  =  25 

and  fill  at  the  angle  of  repose  the  total  pressure  is  liviv'  deg.    Then  the  following  values  result: 
COS0,  which  is  also  the  weight  of  the  wedge. 

There  are  two  errors  in  the  above  argument.     The  first  "^ nnri^nnta|Fiil — ^. j-Fili  .\i  Natural ^siopc — — 

is  the  assumption   that  the  plane   of  rupture  bisects   the      // 5.550      4,620      4.300    5.650     n.Roo     i3.8co     13.800     I3.80( 

angle  between  the  vertical  wall  and  the  plane  of  repose  in      '' 5,650      5,100      5,200     5,650     13,800     '5.200     16,700     16,70C 

both   cases;    this   is   only   true   for  the   special   case   of  a      "  0.532     o.360     0.442    O.ooo     a. 000     O.ooo    

horizontal  fill.     The  second  is  the  use  of  the  formula  Iwh'       '  ,„„  „„    ,,„  ,„ „, 

^    I.-  V  •   1   •   J  V   iu   T>   1  •    ii-       -11   i.        * 28°  00'  32°  40'  32°  10'  56°     56°     56°  

cos  0,  which  IS  derived  by  the  Rankine  theory  without  any 

reference  to  a  wedge  and  acts  obliquely.  The  above  is  in  no  way  intended  to  prove  or  disprove  any 

To  make  this  perfectly  clear,  the  following  formulas  for  theory;  that  can  only  bo  done  by  experimental  data, 

the  lateral  pressure  against  a  vertical  wall   are  tabulated:  Brooklyn,  Feb.  11,  1923.                                    JACOB  Feijo. 


HORIZONTAL  FILL 


I 

II 

III 

IV 

J  wh'  tan'  i   (90°— 0) 

H 

cot  (0  Jf  0) 
or  tan  \  (90°  —  0) 

i    (90°  —  0) 

,     wh^  cos'  0 
^     (n  -H  1)» 

,          w/i'  cos'  0 

'  (1  +   V2  sin  0)' 

H 

cos  0 

cot  (0  -f-  rt) 

tan  0  =  ^^  '^f   ^      tan  2  0 
cos  2  0 

same  as  1 

,,^hrrrTf  -./"'"  <*  +  '^')  «'"^ 

p 

V                 003  0' 

H 

COS0' 

COS  (0  -f-  fl)  cos  0' 

// 

W 

sin  (0  -f  0'  -f-  ») 

tan  fl  =  I  '^Un  (<*  +  f )  |Un  ((>  +  «')  -|-  cot*) 
—tan  (0  -f-  0') 

B 

FILL  AT  NATURAL  SLOPE 

// 

I  wh'  cos'  0 

same  as  I 

game  as  I 

.<<amc  as  I 

r 

H 

H 

CO9  0'     • 

H 

cos  0 

cos  0 

II 

cot  (0  +  fl)    =0 

cos  0'  cos   (<f>  +  0) 

sin  («  -f-  0'  -1-  9) 

cot  (0  -t-  fl)   =0 

»' 

^ 

90°  —  0 

cos  0  sin  (0  +  0') 

90'  — 0 

''*"  "   ~  co.^  0'  —  cos  (0  +  0')  cos  0 

wtmmnKuwiBHitf'w.^nmm 
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News  of  the  \Nfeck 

CURRENT    EVENTS     IN     THE    CIVIL    ENGINEERING     AND    CONTRACTING     FIELDS 


News  Brevities 


Amendment    of   the   New   York   City 

zoning  regulations  which  reduced  from 
150  to  75  ft.  the  permissive  height  of 
buildings  on  Fifth  Ave.  was  sustained 
on  March  13  iDy  a  Justice  of  the  State 
Supreme  Court. 

By  a  bill  recently  introduced  in  the 
New  York  State  Assembly  the  state 
is  authorized  to  issue  $5,000,000  for 
its  share  in  the  elimination  of  certain 
grade  crossings  by  the  Long  Island 
Railway  Co. 

The  Interstate  Commerce  Commission 
will  hold  a  meeting  in  Denver  Colorado, 
April  16,  to  discuss  the  consolidation  of 
certain  Western  railroads.  The  Colo- 
rado Society  of  Engineers  has  appointed 
V.  A.  KaufFman  to  be  present  as  an 
observer  for  the  engineering  society. 

Senator  O'Brien  has  introduced  into 
the  New  York  State  Legislature  an 
amendment  to  the  engineering  licens- 
ing law  to  exempt  from  examination 
and  payment  of  fees  persons  employed 
as  civil  engineers  in  any  department 
of  the  state. 

No  communication  from  Henry  Ford 
has  been  received  by  the  Federal  Power 
Commission  at  this  writing  since  the 
authorizing  of  a  preliminary  permit  in 
his  favor  for  the  High  Dam  on  the 
Mississippi.  Despite  the  rather  exact- 
ing conditions  in  the  permit,  it  is  antici- 
pated, however,  that  he  will  accept  it. 

Application  has  been  made  to  the  In- 
terstate Commerce  Commission  by  the 
Great  Northern  R.R.  for  permission  to 
issue  $60,000,000  in  5  per  cent  gold 
mortgage  bonds,  of  which  the  railroad 
proposes  to  sell  $20,000,000  immedi- 
ately. Approximately  $55,000,000  of 
the  issue  is  said  to  represent  expendi- 
tures made  by  the  railroad  between 
1911  and  1921  on  betterments. 

Harbor  and  port  construction  work 
calling  for  an  appropriation  of  57,050,- 
000  yen  ($27,945,975)  is  contemplated 
in  the  program  to  be  introduced  into 
the  present  session  of  the  Japanese  Diet. 
The  principal  ports  that  will  benefit  by 
the  bill,  if  it  is  approved,  are  Yokohama, 
Kobe,  Nagasaki,  Moji,  Tsuruga  and 
Shimonoseki.  According  to  a  recent 
issue  of  Commerce  Reports  Kobe  is  to 
receive  the  greatest  part  of  the  appro- 
priation, or  about  $14,500,000. 

The    Asia    Development   Co.,    one    of 

the  new  American  firms  to  operate  in 
the  Orient,  has  signed  a  contract  with 
the  provincial  government  of  Shantung 
for  closing  the  break  in  the  Yellow 
River  in  Li-Chinhsien  Shantung.  Work 
involves  the  repair  of  the  3-mile  break 
in  the  dikes  and  the  retention  of  the 
river  in  its  old  course.  The  contract 
is  said  to  involve  $1,500,000.  Paul  P. 
Whitham,  a  Seattle  engineer  who 
sers-ed  for  several  years  as  special 
agent  and  trade  commissioner  for  the 
Bureau  of  Foreign  and  Domestic  Com- 
merce is  president  of  the  company. 


Hoover     Proposes     Interstate 
Treaty  for  Superpower  Plan 

Washitigtoti    Correspondence 

The  next  step  toward  the  realization 
of  the  superpower  plan  in  the  North- 
east, George  Otis  Smith  announced  on 
Mar.  10,  will  be  a  conference  between 
members  of  the  superpower  advisory 
board  with  representatives  of  the 
eleven  state  commissions  having  juris- 
diction over  public  utility  matters. 
Commerce  Secretary  Hoover  believes 
the  most  workable  scheme  to  insure  the 
co-ordination  of  these  regulating  bodies 
would  be  the  drafting  of  an  interstate 
treaty  along  the  lines  of  the  Colorado 
River  Compact. 

An  early  effort  will  be  made  to  have 
a  legal  study  undertaken  of  the  exist- 
ing state  statutes  or  regulations  which 
would  interfere  with  or  hamper  the 
carrying  into  effect  of  the  superpower 
project. 


Albany  Engineers  Endorse  Plan 
to  Merge  State  Agencies 

In  a  resolution  passed  recently  by  the 
Albany  Society  of  Engineers,  endorse- 
ment was  given  of  the  proposed  Senate 
resolution  which  would  amend  the  state 
constitution  providing  for  the  creation 
of  nineteen  civil  departments.  At  the 
same  time  the  resolution  of  the  eng;- 
neei's  contains  a  recommendation  that 
the  words  "engineering  and"  be  inserted 
so  that  the  proposed  new  department 
may  read  "engineering  and  public 
works."  The  resolution  is  based  upon 
the  view  that  because  of  the  relation 
of  engineering  to  all  public  works 
specific  recognition  should  be  given,  and 
because  the  successful  and  proper  plan- 
ning, prosecution  and  ultimate  effective- 
ness and  utilization  of  all  public  works 
are  dependent  upon  proper  engineering 
design,  supervision  of  construction  ^nd 
operation. 


D.  W.  Davis  Made  Assistant 
Secretary  of  Interior 

D.  W.  Davis,  formerly  Governor  of 
Idaho,  has  been  appointed  a  special 
Assistant  Secretary  of  the  Interior.  He 
was  added  to  Secretary  Work's  staff  be- 
cause of  his  knowledge  of  irrigation  and 
reclamation  matters. 

Mr.  Davis  served  as  Governor  of 
Idaho  for  two  terms,  from  January  6, 
1919  to  January  1,  1923.  His  home  is  at 
American  Falls.  He  was  a  member  of 
the  Idaho  State  Senate  in  1912  and  in 
1914.  While  Governor  of  Idaho  he 
formed  the  Western  States -Reclamation 
Association.  He  has  been  president  of 
that  organization  since  its  founding  in 
1919. 

Mr.  Davis  was  born  in  Wales  in  1873. 
He  came  to  America  in  his  infancy. 
During  his  boyhood  he  worked  as  a 
coal  miner  in  Iowa.  While  still  a  youth 
he  moved  to  Idaho.  He  has  had  \\-ide 
experience  in  all  of  the  questions  affect- 
ing the  public  lands. 


Action  on  Demolition  of  High 
Bridge  Postponed 

Numerous  Protests   Hold  Up   Board  of 

Estimate  Plan  to  Tear 

Down  Structure 

Protests  by  engineers,  architects  and 
others  against  the  tentative  decision  to 
tear  down  High  Bridge  (Engineering 
Netrs-Record,  March  15,  p.  508)  made 
on  March  16  before  the  Board  of  Esti- 
mate and  Apportionment,  New  York 
City,  were  followed  by  the  adoption 
of  a  resolution  requesting  the  Depart- 
ment of  Plant  and  Structures  to  "re- 
examine, investigate  and  report  with 
all  convenient  speed"  in  the  matter  of 
removing  piers  and  some  of  the  present 
short  arches  and  building  a  longer  arch 
to  carry  the  Old  Croton  Aqueduct  across 
the  Harlem  River.  The  preamble  to 
the  resolution  stated  that  the  Depart- 
ment of  Water  Supply  had  reported  on 
Jan.  30  and  Feb.  27  of  this  year  that 
surveys  of  the  present  structure  and 
horings  in  the  bed  of  the  Harlem  River 
have  sho^^'n  that  it  would  be  feasible  to 
remove  these  piers  and  substitute  a 
single  arch  for  them  and  the  arches 
that  would  be  destroyed. 

3Iany  Protest 

Among  those  who  requested  that  the 
bridge  be  spared  because  of  its  engi- 
neering, architectural,  and  historic  in- 
terest were  Charles  M.  Leavitt,  Presi- 
dent of  the  American  Institute  of  Con- 
sulting Engineers;  E.  S.  Jarrett,  Daniel 
E.  Moran,  Lincoln  Bush,  and  Ralph 
Modjeski,  representing  the  New  York 
Section  of  the  American  Society  of 
Civil  Engineers;  Nelson  P.  Levins, 
former  Chief  Engineer  of  the  Board  of 
Estimate,  representing  the  Russell 
Sage  Foundation;  Mr.  Barber  and  Ar- 
nold W.  Brunner,  representing  the 
American  Institute  of  Architects. 

During  the  discussion.  High  Bridge 
was  spoken  of  as  a  worthy  memorial  to 
John  B.  Jer\'is,  engineer  for  the  Croton 
water  supply.  Donn  Barber,  of  the 
American  Institute  of  Architects,  de- 
clared that  it  would  be  criminal  to  tear 
down  that  historic  structure,  which  he 
declared  is  "one  of  the  finest  examples 
of  early  American  engineering  and 
architecture." 

Built  in  18?6 

The  general  plan  for  the  Croton  sup- 
ply, as  proposed  by  Major  D.  B.  Doug- 
las, was  approved  by  the  City  Council 
on  March  11,  1835,  and  later  on  by  a 
popular  vote  of  17,330  to  5.963.  Major 
Douglas  was  made  chief  engineer,  lo- 
cated the  aqueduct  and  made  plans  for 
it. 

These  plans  were  modified  in  some 
details  and  the  aqueduct  was  con- 
structed under  the  direction  of  John  B. 
Jervis,  who  succeeded  Major  Douglas 
as  chief  engineer  in  October,  1836. 
Water  was  passed  through  the  aque- 
duct on  June  27,  1842. 

The  population  of  New  York  City 
was  then  in  the  neighborhood  of  375,000. 
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A.  R.  E.  A.  Annual  Meeting 
Is  Well  Attended 

Standardization    and    Labor    Economics 
are  Emphasized — Numerous  Mat- 
ters in  24  Reports  Accepted 

That  labor  economics  is  the  coming 
great  problem  of  the  railway  engineer 
as  well  as  of  industry  in  general  was 
the  opinion  expressed  in  the  presiden- 
tial address  of  J.  L.  Campbell  (EI  Paso 
&  Southwestern  Ry.)  at  the  opening- 
meeting  of  the  24th  annual  convention 
of  the  American  Railway  Engineei'ing 
Association,  held  in  Chicago,  March 
13-15.  Mr.  Campbell  dwelt  upon  the 
difficulties  of  this  problem  as  compared 
with  physical  problems.  He  believes 
that  its  solution  lies  in  equal  assimila- 
tion and  practice  of  the  principles  of 
the  Christian  religion  by  both  em- 
ployers and  employees.  Development 
of  standardization  and  especially  the 
need  of  a  wider  use  of  adopted  stand- 
ards of  design  and  practice  were  also 
dealt  with  by  Mr.  Campbell,  who 
pointed  out  that  there  is  a  division  of 
opinion  in  the  Association  as  to  whether 
it  should  continue  its  affiliation  with  the 
American  Engineering  Standards  Com- 
mittee, the  adverse  reasoning  being 
that  the  railways  constitute  so  large 
and  distinctive  an  industry  that  they 
should  make  their  o\vn  standards  with- 
out entangling  alliances.  This  matter 
came  up  later  in  the  discussion  of  the 
report  of  committee  on  Standardization, 
which  is  composed  of  the  chairmen  of 
the  several  committees  and  which 
recommended  close  co-operation  with 
the  A.  E.  S.  C.  It  was  in  part  also  the 
subject  of  a  brief  address  by  R.  H. 
Aishton,  president  of  the  American 
Railway  Association. 

Committee   Reports 

Reports  of  the  twenty-four  commit- 
tees had  been  printed  in  advance  and 
aggregated  nearly  1,100  pages.  Every 
report  was  presented  and  acted  upon, 
so  that  obviously  there  were  few  ex- 
tended discussions,  .most  of  the  matter 
being  accepted  formally  by  resolution. 
With  the  new  edition  of  the  "Manual" 
issued  only  recently  there  were  com- 
paratively few  additions  proposed,  but 
all  of  these  were  adopted.  The  great 
bulk  of  the  material  in  the  reports  was 
submitted  as  information  and  was  ac- 
cepted without  dispute  and  with  very 
little  comment.  In  fact  the  action  of 
the  convention  was  mainly  in  stamping 
the  work  of  the  committees  with  the 
formal  approval  of  the  Association. 
The  registration  at  the  192.3  meeting 
totaled  66.5  members  and  168  guests,  as 
compared  with  707  and  178  in  1922. 

A  memorial  hour  was  set  aside  dur- 
ing one  session  for  brief  addresses  pay- 
ing tribute  to  the  professional  ability 
and  high  personal  character  of  the  lite 
A.  S.  Baldwin  Hllinois  Central  R.R.), 
C.  E.  Lindsay  (New  York  Central  R.R  ) 
and  William  McNab  (Grand  Trunk 
Ry.)  At  the  annual  dinner  the  prin- 
cipal addresses  were  by  Hon.  F.  B. 
Carvel,  chief  commissioner  of  the 
Board  of  Railway  Commissioners  of 
Canada;  Floyd  W.  Parson^  (formerly 
Mitor  of  Cnal  Af/e),  and  Judge  Harry 
y.  O.xborne,  president  of  the  New 
Jersey  Board  of  Public  Utility  Commis- 
Hioner.s. 

An  increase  of  fifty  in  membership 
was  shown  by  the  report  of  the  secre- 
tary. With  ninety-six  new  members 
and  the  los»  of  forty-six  members  by 


M.,    K.   &   T.   Ry.   Places   Large 

Order  for  Water  Softeners 

As  part  of  a  move  for  providing  bet- 
ter water  for  its  locomotives  a  contract 
for  twenty-four  water  softening  plants 
has  been  placed  by  the  Missouri,  Kan- 
sas &  Texas  Ry.  with  the  Graver  Cor- 
poration, East  Chicago,  Ind.  This 
order  includes  fourteen  plants  with  a 
capacity  of  5,000  gal.  per  hour,  the 
others  ranging  from  8,000  to  30,000- 
gal.  capacity.  Two  of  the  larger  plants 
will  have  storage  tanks  of  100,000-gal. 
capacity.  For  proportioning  the  chem- 
icals the  weir  type  of  device  will  be 
used,  as  the  closer  accuracy  of  the  new 
submerged-orifice  method  of  the  Graver 
concern  is  not  required  for  large  water- 
softening  plants. 


New  England  Extension  of 
Grand  Trunk  Certain 

Only  the  failure  of  the  Rhode  Island 
General  Assembly  to  grant  a  two-year 
extension  of  the  charter  permitting 
construction  stands  in  the  way  now  of 
completing  the  Southern  New  England 
extension  from  Palmer,  Mass.,  to  tide- 
water at  Providence,  of  the  Grand 
Trunk  Ry.  This  announcement  has 
been  made  by  John  S.  Murdock,  of 
Providence,  vice-president  of  the 
Southern  New  England.  As  a  result 
of  such  assurance,  the  floor  leader  in 
the  Rhode  Island  House  has  introduced 
an  act  renewing  the  road's  charter  for 
two  years.  The  extension  is  designed 
to  link  the  Central  Vermont,  a  sub- 
sidiary of  the  Grand  Tinink,  with  deep 
water  at  Providence.  The  right-of-way 
is  already  largely  graded.  The  road 
will  run  through  one  of  the  busiest  in- 
dustrial sections  of  the  country.  Work 
has  been  held  in  abeyance  since  1912, 
original  construction  having  been 
started  in  1910. 


death  and  resignation,  the  net  member- 
ship on  March  1,  1923,  was  2,010,  as 
compared  with  1,960  in  1922. 

Financial  conditions  were  reported 
as  being  satisfactory,  the  receipts  for 
1922-1923  having  been  $45,280  or  $3,283 
in  excess  of  expenditures,  while  the 
present  cash  assets  amount  to  $45,025. 
The  revised  edition  of  the  "Manual  of 
Recommended  Practice"  was  issued 
during  the  year.  An  amendment  to  the 
constitution  which  provides  more  flexi- 
bility in  setting  the  date  of  the  an- 
nual meeting  was  adopted  by  a  ballot 
vote  of  696  to  57  during  1922. 

Excursions  arranged  for  the  day 
after  the  convention  included  inspection 
of  the  concrete  investigation  work  of  the 
Structural  Materials  Research  Labora- 
tory at  Lewis  Institute,  fire  tests  of 
concrete  at  the  Underwriters  Labora- 
tories and  a  visit  to  the  Hawthorne 
works  of  the  Western  Electric  Co. 
There  was  also  a  trip  to  the  Forest 
Products  Laboratory  at  the  University 
of  Wisconsin,  Madison,  Wis. 

Oflicers  elected  for  the  year  1923-24 
are  as  follows:  President,  Edward  H. 
Lee,  president  and  chief  engineer,  Chi- 
cago &  Western  Inrliana  R.R.;  vice 
presidents,  George  J.  Ray,  chief  engi- 
neer, Delaware,  Lackawanna  &  West- 
ern R.R.,  and  J.  M.  R.  Fairbairn,  chief 
engineer.  Cana<lian  Pacific  Ry.,  the 
former  holding  over  from  1922.  The 
treasurer  is  G.  H.  Bremner,  and  the 
Recretary  E.  H  iiitii.  both  being  re- 
elected. 


Edw  ard  H.  Lee  Elected  Head 
of  Railroad  Engineers 

New  President  of  A.  R.  E.  A.  Has  Beei 
Prominent  in  Development  of  Chi- 
cago Terminal  Facilities 

Edward  H.  Lee,  elected  president  of 
the  American  Railway  Engineering  As- 
sociation, is  vice-president  and  chief 
engineer  of  the 
Chicago  &  Western 
Indiana  R.R.  Co- 
and  the  Belt  Rail- 
way Co.  of  Chi. 
cago.  These  two 
lines  form  one  ol 
the  most  important 
passenger  and 
freight  termina' 
systems  of  Chicagt 
and  Mr.  Lee  har 
been  prominent  in 
the  development  of  the  city's  railway 
terminal  facilities. 

Mr.  Lee  was  born  at  Dayton,  Ohic 
and  was  educated  at  the  old  Ohio  Uni 
versity  and  the  University  of  Wooster 
After  working  for  several  years  oi 
different  railroads,  some  of  which  an 
now  parts  of  the  Baltimore  &  Ohio 
R.R.  and  Norfolk  &  Western  R.R.  he 
went  to  the  Union  Pacific  R.R.  and 
then  to  the  Elgin,  Joliet  &  Eastern 
Ry.,  of  which  he  was  office  engineer  and 
then  chief  engineer.  Following  this  he 
had  two  or  three  years  experience  as 
partner  in  a  contracting  firm.  In 
1897  he  returned  to  the  railway  field  as 
chief  engineer  of  the  two  companies 
mentioned  above.  Later  he  was  made 
vice-president  and  during  the  war  time 
period  of  government  control  of  the 
railways  he  was  president  of  both  cor- 
porations, but  resumed  the  combined 
position  of  vice-president  and  chief  en- 
gineer when  the  railways  were  re- 
turned to  their  owners. 

The  design  and  construction  of  ex 
tensive  track  elevation  work  on  lint 
of  busy  traffic  was  carried  out  under 
his  direction,  as  well  as  the  reconstruc- 
tion of  the  great  freight  classification 
and  transfer  yard  at  Clearing,  where 
the  cars  move  by  gravity  and  the  yard 
switches  are  controlled  from  an  ele- 
vated tower  by  electro-pneumatic  ap- 
paratus. On  the  track  elevation  work 
Mr.  Lee  was  a  pioneer  in  the  extensive 
use  of  machinery,  including  the  use  of 
unloader  plows  and  spreaders  in  plac- 
ing the  great  amount  of  sand  filling, 
and  the  use  of  locomotive  cranes  for 
handling  track  material,  raising  tem- 
porary bridges  and  throwing  track.  He 
has  advocated  particularly  the  use  of 
double-deck  freight  houses  to  economize 
high-value  land  areas,  and  the  recent 
project  for  the  reconstruction  of  the 
Dearborn  Station  of  the  Chicago  & 
Western  Indiana  R.R.  on  a  greatly  en- 
larged scale  was  prepared  under  him. 

Reservoir  for  Pennsylvania  R.R. 

at  Enola  Yard 

A  .3,000,000-gal.  reservoir  formed  by 
an  earth  embankment  and  lined  with 
concrete  is  to  be  built  by  the  Pennsyl- 
vania R.R.  at  the  Enola  yard  on  the 
low-grade  freight  line,  ju.st  west  of 
Harrisburg,  Pa.  Water  will  be  pumped 
from  the  Susquehanna  River  to  the  re- 
servoir, giving  a  gravity  supply  t«  the 
shops  and  yards.  This  increase  in  the 
water  supply  is  part  of  a  general  plan 
to  improve  the  facilities  at  Enola  in 
order  to  insure  more  rapid  handling  of 
trains  in  fast  freight  service. 
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Additions  to  Water-Power 
Plants  Are  Authorized 

California    Developments    Include    Pit 
River,    Caribou    Extensions — Holt- 
wood  Station  To  Be  Completed 

Caribou  Extension — Plans  for  the 
immediate  installation  of  a  third  unit 
of  22,000-kw.  capacity  in  the  Caribou 
plant  on  the  North  Fork  of  the  Feather 
River  in  California  have  been  an- 
nounced by  J.  B.  Black,  general  man- 
ager of  the  Great  Western  Power  Co. 
The  addition  to  the  generating  capacity 
of  the  company  will  entail  the  expendi- 
ture of  approximately  $1,500,000.  Sur- 
veying parties  are  already  in  the  field 
and  preliminary  engineering  work 
under  way.  Bids  for  hydraulic  and 
electrical  equipment  will  be  called  for 
within  the  next  fifteen  to  thirty  days. 
The  installation  will  include  penstock, 
turbine,  generator,  exciter,  trans- 
formers and  other  electrical  equipment. 
Tunnels  and  transmission  lines  are  al- 
ready completed.  Increased  load  de- 
mands constitute  the  reason  for  the 
enlargement  of  the  plant. 

At  the  present  rate  of  growth  the 
added  power  will  be  required  within  a 
year  and  it  is  expected  that  the  instal- 
lation will  be  completed  within  that 
time.  The  present  Caribou  plant  was 
placed  in  operation  in  the  summer  of 
1901.  The  equipment  includes  two 
30,000  horsepower  double  overhung  im- 
pulse wheels  operating  under  a  head  of 
1,080  ft.  and  two  11,000-v.  22,223  kva. 
generators.  The  ultimate  capacity  of 
the  plant  is  six  such  units. 


of  the  Skagit  River  development  to  the 
city  of  Seattle  will  be  called  for  April 
13  according  to  C.  F.  Uhden,  chief  en- 
gineer of  the  project.  Specifications 
will  be  completed  by  Mar.  30  and  will 
be  on  file  in  the  office  of  the  chief  en- 
gineer, 1400  Alaska  Building,  Seattle. 
The  line  will  bring  power  from  the 
Gorge  Creek  plant,  the  first  unit  of 
Seattle's  municipal  development  pro- 
gram on  the  Skagit  River,  to  a  substa- 
tion outside  the  city.  The  plant,  which 
will  have  an  initial  capacity  of  34,500 
kw.,  will  be  completed  late  in  1923.  It 
is  planned  to  have  the  transmission  line 
ready  for  operation  at  the  same  time. 


Skagit  River  Development — Bids  for 
the  construction  of  100  miles  of 
165,000-v.  transmission  line  and  tele- 
phone line  from  the  Gorge  Creek  plant 


Holtwood  Station — Completion  of 
the  Holtwood  (McCall  Ferry)  power 
station,  on  the  Susquehanna  River,  of 
the  Pennsylvania  Water  &  Power  Co., 
delayed  almost  ten  years  by  the  war, 
is  finally  to  be  brought  about.  A  con- 
tract has  been  given  the  I.  P.  Morris 
department  of  the  William  Cramp  & 
Sons'  Ship  &  Engine  Building  Co.  for 
the  remaining  hydraulic  machinery 
needed,  principally  consisting  of  two 
20,000  hp.  Francis  turbines  of  the 
I.  P.  Morris  design. 

The  addition  of  this  equipment  will 
bring  the  station  up  from  110,000  to 
150,000  hp.  capacity,  for  which  it  was 
originally  planned.  The  present  hy- 
draulic equipment  consists  of  eight 
turbines,  all  of  I.  P.  Morris  design  and 
construction,  but  the  two  new  wheels 
will  not  only  be  much  larger  and  more 
powerful  than  any  of  the  older  ones, 
but  the  delay  has  enabled  the  Cramp 
company  to  embody  in  them  a  number 
of  the  latest  improvements,  evolved 
since  the  original  installation  was 
made,  in  design  of  draft  tubes,  etc., 
which  will  I'esult  in  increased  efficiency 
of  the  station  as  a  whole. 


The  Holtwood  station  operates  on  an 
average  effective  head  of  54  ft.,  the  con- 
crete dam  being  55  ft.  in  height  and 
half  a  mile  long.  The  present  battery 
of  generators  is  of  the  three-phase,  2.5- 
cycle  type,  with  11,000  voltage  at  the 
generator  terminals.  This  is  stepped 
up  by  transformers  to  70,000  volts  in 
the  long-distance  transmission  lines. 

The  two  new  turbines  are  by  no 
means  the  largest  which  the  Cramp 
company  now  has  on  hand.  Work  is 
n,ow  approaching  completion  on  the 
two  70,000  hp.  Francis  turbines  for 
Niagara  Falls  in  the  Cramp  I.  P. 
Morris  shops.  These  will  be,  when  in- 
stalled, the  most  powerful  hydraulic 
turbines  ever  constructed. 


Pit  Number  3 — Construction  of  Pit 
Number  3,  the  second  of  a  chain  of 
power  houses  which  will  ultimately  de- 
velop over  600,000  hp.  from  the  waters 
of  the  Pit  River  in  Northern  Cali- 
fornia, will  start  within  the  next  thirty 
days  according  to  an  announcement 
made  by  John  A.  Britton,  vice-presi- 
dent and  general  manager  of  the  Pa- 
cific Gas  and  Electric  Co.  'The  plant 
will  have  a  capacity  of  three  27,000 
kva.  units  and  will  be  completed  by  the 
fall  of  1925.  The  development  will  in- 
volve a  cost  of  about  $17,000,000. 

Pit  Number  3  will  be  located  about 
twelve  miles  below  Pit  Number  1 
power  house.  Installation  will  involve 
the  construction  of  a  diversion  dam  125 
ft.  high  at  a  point  two  and  one  half 
miles  below  Pecks  Bridge  on  the  high- 
way between  Burney  and  Bartle.  From 
this  point  a  tunnel  approximately 
22,000  ft.  in  length,  having  a  capacity 
of  3,000  sec-ft.,  will  carry  the  water 
to  a  point  above  the  site  of  the  power 
house.  The  plant  will  operate  under  a 
static  head  of  313  ft. 


City  of  Newark  Extends  Port  Terminal  Development 


Under  contracts  recently  awarded,  the 
Department  of  Streets  and  Public  Im- 
piovements  of  the  City  of  Newark  is  ex- 
tending the  Port  Newark  terminal  devel- 
opment. The  channel  from  the  govern- 
ment project  in  Newark  Bay  as  far  as  the 
western  pierhead  line  of  the  bay  has  been 
dredged  to  30  ft.  by  the  federal  govern- 
ment. From  this  line  to  the  crossing  of  the 


Central  R.  R.  of  New  Jersey  the  work  is  in 
the  hands  of  the  Port  Newark  administra- 
tion. The  first  dredging  that  was  done  in 
this  section  provided  for  a  width  of  400  ft. 
and  a  depth  of  2 1  ft.  Later  the  northerly 
half  of  this  channel  was  deepened  to  30  ft. 
and  7,000  ft.  of  marginal  dock  was  built. 
The  present  project  is  to  widen  the 
channel  to  670  ft.   beginning  at  its  west 


end.  alongside  the  Central  R.  R.  of 
New  Jersey,  and  extending  for  1,200  ft. 
eastward;  and  to  deepen  it  to  be  30  ft.  for 
the  full  width.  This  will  involve  about 
525,000  cu.yd.  of  dredging  which  is  being 
carried  on  by  the  Atlantic,  Gulf  Sb  Pacific 
Co.  of  New  York.  A  contract  for  1,000  ft. 
of  dock-wall  has  been  awarded  to  Allen 
Spooner  &  Sons,  Inc. 
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The  initial  step  in  the  development 
will  be  the  construction  of  an  exten- 
sion of  the  Pit  River  R.R.  The  line 
will  branch  off  at  Cayton  Valley  and 
will  follow  the  river  in  a  southwesterly 
direction,  a  distance  of  five  miles  to 
the  dam  site.  The  road  will  then  ex- 
tend five  miles  further  to  the  site  of 
the  power  house.  A  gravity  road  will 
lower  the  material  to  the  construction 
camp  at  the  dam  site  before  work  on 
the  permanent  dam  is  started.  A  tem- 
porary diversion  dam  and  tunnel  will 
be  constructed.  The  driving-  of  the 
four-mile  turn  will  start  immediately. 
The  installation  will  also  require  the 
instruction  of  eight  miles  or  more  of 
double  circuit  220-kv.  transmission  line 
from  power  house  number  three  to  the 
main  transmission  system. 


H        am 

L 


Another  Hearing  on  Carquinez 
Strait  Bridge  Held 

A  public  hearing  was  held  in  San 
Francisco  March  6  before  Major  U. 
S.  Grant,  III,  Engineer  Corps,  U.  S.  A., 
to  receive  the  application  of  the  Rodeo- 
Vallejo  Ferry  Co.  for  permission  to 
build  a  bridge,  in  accordance  with  the 
franchise  recently  secured  from  Contra 
Costa  County,  and  to  hear  any  objec- 
tions or  protests. 

The  Rodeo-Vallejo  Ferry  Co.  has  se- 
cured the  approval  of  the  California 
State  Engineer  and  holds  a  franchise 
from  the  supervisors  of  Contra  Costa 
County  to  build  a  bridge  across  Car- 
quinez Strait  from  Valona  to  Morrow 
Cove,  provided  construction  is  begun 
before  June  5,  1923  and  completed 
within  three  years.  A  previous  hear- 
ing before  army  engineers  was  held 
on  this  project  and  was  reported  in 
Engineering  Netvx-Record  Nov.  30, 
1922,  p.  949.  The  March  6  hearing 
was  made  necessary  by  changes  in 
plans  made  to  conform  to  restrictions 
imposed  by  the  franchise,  and  because 
of  the  desire  of  the  Rodeo-Vallejo  Ferry 
Co.  to  submit  to  the  War  Department 
two  alternative  plans,  one  for  a  canti- 
lever and  the  other  for  a  suspension 
bridge,  either  of  which  would  meet  the 
requirements  of  the  franchi.se  as 
granted   by   Contra   Costa   County. 

The  cantilever  bridge  would  require 
a  pier  centrally  located  in  the  Strait 
but  would  leave  a  clear  channel  on 
either  side  of  the  central  pier  1,070  ft. 
wide.  Two  other  piers  would  be 
within  the  pier  head  lines  and  each 
would  be  reached  by  a  .500-ft.  approach 
anchor-span.  The  suspension  design 
calls  for  a  1,9.50-ft.  center  span  with 
two  approach  span.s  of  97.5  ft.  each. 

The  applicant  asks  that  approval  be 
grrantod  for  either  type  of  bridge,  thus 
making  it  po.s.sible  to  call  for  com- 
petitive bids  on  both  types.  However, 
if  the  War  Department  can  give  ap- 
proval on  only  one  type,  preference  was 
expres.'ted  for  the  cantilever  structure 
because  of  its  lower  cost.  Admiral 
J.  S.  McKean,  f'ommandant  of  Mare 
Island  Navv  Yard,  .stated  that  neither 
type  of  bridge  would  be  a  menace  to 
navigation  and  that  while  the  center 
pier  might  be  con.sidend  an  obstruction, 
the  disadvantage  of  having  a  central 
pier  wa.i  more  than  offset  by  getting 
the  two  shore  piers  inside  the  pier 
head  line.i. 

Charles  Derloth,  Jr..  is  chief  engi- 
neer of  the  Rodeo-Vallejo  Ferry  Co. 
and  Wm.  H.  Burr  of  New  York  City 
Is  consulting  engineer. 


Eugene  Young  A.G.C.  Secretary 

Eugene  Young,  formerly  secretary  of 
the  Minneapolis  Builders  Exchange, 
has  been  appointed  secretary  of  the 
Associated  Gen- 
eral Contractors 
of  America.  He 
takes  the  place  of 
G.  W.  Buchholz, 
V^ho  recently  re- 
Si^jned  to  enter  the 
contracting  field. 
In  the  selection  of 
Mr.  Young,  the 
Association  has 
obtained  a  man 
well  qualified  to 
assume  the  duties 
of  such  an  office. 
His  success  in  or- 
ganization work,  and  in  dealing  with 
labor  problems  in  M;nnesota  is  well 
known  in  construction  circles;  and 
as  ^monument  to  his  executive  ability 
he  left  the  Builders  Exchange  a  mem- 
bership of  380,  a  modern  12-stoi-y  office 
building,  and  a  surplus  in  its  treasury. 


Engineering  Employment  Still 
on  the  Up-Grade 

Engineering  services  continue  to  be 
in  demand  in  most  sections  of  the  coun- 
try, but  particularly  in  the  Middle 
West.  The  outlook  for  technical  em- 
ployment is  active  and  favorable,  re- 
ports the  employment  department  of 
the  American  Association  of  Engineers 
which  outlines  the  situation  as  follows: 

The  past  six  months  have  been  ex- 
ceptionally good  for  the  office  engineer 
and  the  expert  engineer.  This  demand 
is  expected  to  continue  for  some  time. 
The  number  of  plans  being  prepared 
indicates  an  up-tone  of  strength  and  a 
large  demand  for  construction  engi- 
neers and  estimators,  provided  con- 
struction does  not  reach  its  limit  in 
labor  supply  and  material. 

Engineering  activities  are  starting  to 
show  signs  of  life  in  the  northwest 
section  where  weather  conditions  have 
caused  a  general  pause.  Building, 
municipal  construction  and  road  work 
are  starting,  with  manufacturing  com- 
ing along  strong.  In  California  engi- 
neering work  continues  good.  The 
southwest  section  has  been  poor  for  the 
civil  engineer  but  excellent  for  the 
miner.  The  mountain  states  show  an 
early  spring  start  with  a  number  of 
oil,  mining  and  general  engineering 
projects  under  way.  The  central  states 
have  on  hand  a  large  volume  of  con- 
struction work,  much  of  which  is  be- 
ing rushed  to  completion  and  much  new 
work  being  started.  The  coal  mining 
region  indicates  continued  r.ctivity  with 
a  fair  demand  for  technical  services 
from  that  section.  Engineering  work 
is  not  as  active  in  the  eastern  states, 
particularly  in  New  York  and  Massa- 
chusetts, and  business  is  not  as  opti- 
mistic, although  the  supply  and  demand 
ff)r  engineers  about  halancea.  The 
•following  table  shows  the  trend  of  em- 
ployment for  the  whole  country: 


« 


» 


1,872 


Anpllc«nt»f'.r<TripIoyinml.,  I.2i6  1,018 

r'»rili..t..rr,^rivi..l     i36  462 

Monn-foTTol  I.I2»  666        1,428 

M.-nplBr«I  149  105           156 

The  average  salary  of  positions  filled 
was  ?19.5  a  month. 


New  York  Railroad  Club  Discusses 
National  Transportation 

At  a  meeting  of  the  New  York  Rail- 
road Club  held  in  that  city  on  March 
16,  J.  Rowland  Bibbins,  consulting  en- 
gineer and  formerly  manager  of  the 
department  of  transportation  of  the 
Chamber  of  Commerce  of  the  United 
States,  presented  a  paper  on  "Our  Na- 
tional Transportation  System."  Mr. 
Bibbins  outlined  the  development  of  the 
several  transportation  agencies  and 
emphasized  the  need  for  a  better  inte- 
gration of  the  railroads,  highwavs  and 
waterways  in  the  interest  of  more  effi- 
cient transportation  service  to  indus- 
try. As  a  beginning  he  urged  the 
intensive  study  of  the  several  metro- 
politan   areas    of    congestion. 

The  paper  was  discussed  by  Capt. 
S.  B.  Moore,  consulting  engineer;  Col. 
Willard  Chevalier,  Engineeriiif/  Neirs- 
Record;  D.  L.  Turner,  consulting  engi- 
neer. New  York  Transit  Commission; 
Col.  H.  D.  Emerson,  consulting  engi- 
neer; Col.  Charles  Hine,  consulting 
engineer;  J.  C.  Lincoln,  traffic  man- 
ager. New  York  Merchant's  Associa- 
tion; W.  E.  Symons,  mechanical  engi- 
neer; J.  Shirley  Eaton,  consulting 
engmeer  and  J.  S.  Marvin  of  the  Na- 
tion Automobile  Chamber  of  Commerce. 

Railway  Revenues  Increased 
During  1922 

According  to  a  recent  bulletin  issued 
by  the  Bureau  of  Railway  Economics, 
the  total  operating  revenues  of  Class 
1  railways  and  large  switching  and 
terminal  companies  in  the  United 
States,  in  1922  amounted  to  $5,617,- 
252,6.56.  This  compares  with  $5,573,- 
153,133  in  1921,  representing  an 
increase  of  0.8  per  cent.  The  total 
operating  expenses  amounted  to  $4,- 
455,050,216  for  1922.  This  is  a  de- 
crease over  1921  of  3.2  per  cent.  The 
net  raijway  operating  mcome  amounted 
to  $776,665,960,  or  an  increase  over 
1921  of  26  per  cent. 


Engineering  Foundation  Elects 
Officers  at  Annual  Meeting 

At  the  annual  meeting  of  the  Iward 
of  Engineering  Foundation  Charles 
F.  Rand,  treasurer  and  past  president 
of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  was  re- 
elected chairman,  and  Edward  Dean 
Adams  of  New  York,  fellow  of  the 
American  Society  of  Civil  Engineers, 
was  chosen  first  vice-chairman.  Frank 
B.  Jewett,  president  of  the  American 
Institute  of  I^lectrical  Engineers,  was 
elected  second  vice-president,  and  Al- 
fred D.  Flinn  was  re-elected  director. 
Joseph  Struthers  is  treasurer  and 
Henry  A.  Lardner,  assistant  treasurer. 
Dr.  W.  F.  M.  Goss,  president  of  the 
Railway  Car  Manufacturers  Associa- 
tion, was  elected  to  the  foundation 
board  to  succeed  George  M.  Basford, 
and  Col.  Arthur  S.  Dwi 'ht  was  chosen 
to  succeed  Edwin  Ludlow.  Other  mem- 
bers of  the  board  for  the  coming  year 
are  George  H.  Pegram,  Bancroft  Gher- 
ardi,  Silas  H.  Wooflnrd.  Prof.  Arthur 
L.  Walker.  John  H.  Bnrr,  H.  Hobart 
Porter,  Dr.  Dhvid  .S.  Jacobus,  Prof. 
Herbert  M.  Boylston,  E.  Wilbur  Rice, 
Jr.,  Elmer  A.  Sperry,  and  J.  Vipond 
Davies.  president  of  the  United  Kngi- 
neering  .Society.  The  executive  com- 
mittee consists  of  Messrs.  Rand,  Adams, 
Pegram,  Jewett  and  Porter, 
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Calendar 


Annaal  Meetings 


AMERICAN  ASSOCIATION  OP  EN- 
Gl.XEERS.  Chicago;  Annual  Con- 
vention, Norfolk,  Va.,  May  7-9. 

AMERICAN  SOCIET.Y  OF  CIVIL. 
E.N'GINEERS,  New  York ;  Spring 
Meeting,  New  Orleans,  La.,  April 
lS-20. 

NATION.\L.  FIRE  PROTECTION  AS- 
SOCIATION ;  Boston  ;  Annual 
Meeting.    Chicago,    May    8-lU. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, New  York  City ;  An- 
nual Convention,  Detroit,  Mich., 
May  21-25. 

AMERICAN  SOCIETY'  FOR  TEST- 
ING MATERIALS,  Philadelphia  ; 
Annual  Meeting.  Atlantic  City, 
N.  J.,  June  25-29  or  30. 


The    Rochester    Engineering    Society 

v;ill  be  host  to  the  New  York  Section 
of  the  American  Water  Works  Asso- 
ciation at  its  last  meeting-  of  the  year, 
in  Rochester,  Apr.  7.  The  address  of 
the  principal  speaker,  Alvin  H.  Dewey, 
manager  of  the  Rochester  &  Ontario 
Water  Co.,  will  be  followed  by  an  in- 
spection of  buildings  and  equipment  of 
the  Rochester  repair  department  and 
yards.  The  speaker  at  the  banquet  in 
the  evening  will  be  Dr.  Samuel  W. 
Stratton,  president  of  Massachusetts 
Institute  of  Technology. 


Personal  Notes 


^ 


William  R.  Casey,  formerly  civil 
engineer  with  A.  E.  Stephens  Co., 
Springfield,  Mass.,  has  become  associ- 
ated with  McClintock  &  Craig,  engi- 
neers and  architects,  of  that  city. 

C.  I.  Rhodes,  chief  hydraulic  engi- 
neer for  the  California  State  Railroad 
Commission,  has  resigned  to  enter 
private  practice  as  consulting  engineer 
in  association  with  C.  H.  Loveland,  of 
San  Francisco.  Mr.  Rhodes  has  been 
with  the  commission  for  five  years,  for 
the  past  two  years  holding  the  position 
of  chief  of  the   hydraulic   division. 

F.  W.  Epps,  for  the  past  five  years 
bridge  engineer  of  the  Kansas  High- 
way Commission,  has  resigned  and  en- 
tered consulting  bridge  and  road  engi- 
neering with  H.  S.  McFadden,  under 
the  firm  name  of  the  Kansas  Engineer- 
ing Co.  This  firm  has  been  doing  road 
work  in  Kansas  for  the  past  four  years. 
.Mr.  Epps  is  secretary  of  the  Kansas 
Section  of  the  American  Society  of 
Civil  Engineeis,  a  member  of  the  ex- 
ecutive committee  of  the  Kansas  Engi- 
neering Society,  and  president  of  the 
Topeka  Engineers  Club. 

Alfred  H.  Terry,  formerly  city  engi- 
neer of  Bridgeport,  Conn.,  and  also 
engineer  during  the  war  for  the  United 
States  Housing  Corp.,  was  elected 
president  of  the  Connecticut  Society  of 
Civil  Engineers  at  the  annual  meeting 
held  recently  at  Hartford. 


Edward  Burr,  who  recently  retired 
from  the  Corps  of  Engineers  with  the 
rank  of  colonel  and  who  served  with 
rank  of  brigadier-general  during  the 
World  War  in  France,  has  been  re- 
tained as  one  of  the  consultants  on  the 
staflf  of  the  chief  engineer  of  the  Board 
of  Estimate  and  Apportionment,  New 
York  City,  in  connection  with  the  Nar- 
rows Tunnel  project.  General  Burr 
retired  Feb.  23>  being  at  that  time 
U.  S.  District  Engineer  in  charge  of 
the  First  District,  New  York  City,  a 
station  which  he  had  held  since  his  re- 
turn from  France.  During  his  term  of 
service  in  New  York  City,  he  was  in 
charge  of  river  and  harbor  improve- 
ments, including  all  federal  matters  in 
New  York  Harbor  east  of  the  Jersey 
state  line.  These  improvements  ag- 
gregated a  total  estimated  cost  exceed- 
ing $50,000,000  and  included  operations 
for  moving  all  classes  of  material  from 
harbor  mud  to  ledge  rock.  Previous  to 
the  World  War,  General  Burr  was 
senior  assistant  to  the  Chief  of  Engi- 
neers and  was  acting  chief  of  engineers 
for  periods   totaling   ten   months. 

IsADORE  Walzer,  former  county  as- 
sistant engineer  of  Nassau  County, 
New  York,  for  the  state  highway  com- 
mission, has  resigned  to  accept  a  posi- 
tion as  secretary  and  treasurer  of  the 
newly-organized  Heling  Construction 
Corp.,  engineers  and  contractors  of 
Lindenhurst,  L.  I. 

Lawkence  W.  Cox  has  resigned  as 
assistant  city  engineer  of  Dubuque, 
Iowa,  to  become  city  manager  of  May- 
wood. 

L.  D.  Parks,  until  recently  county  en- 
gineer of  Comanche  and  Erath  Counties, 
has  been  appointed  county  engineer  of 
Eastland  County,  at  Eastland,  Texas, 
succeeding  W.  R.  Eccles,  resigned.  Mr. 
Parks  is  a  graduate  of  Texas  A  &  M 
College.  He  was  assistant  sewer  engi- 
neer of  the  City  of  Houston  prior  to  the 
war,  during  which  he  served  as  an  offi- 
cer in  the  air  service. 

L.  0.  Forsgard  has  resigned  as  city 
engineer  of  Palestine,  Texas,  .to  be- 
come city  engineer  of  Nacogdoches.  Mr. 
Forsgard  is  a  graduate  of  Texas 
A  &  M  College  and  was  formerly  assist- 
ant engineer  with  the  City  of  Houston. 

Reeds  &  Thorpe,  engineers  of  Hart- 
ford, Conn.,  have  dissolved  partner- 
ship, Mr.  Reeds  retiring.  George  H. 
Thorpe  will  continue  the  business 
under  his  own  name. 

Alvin  G.  Andrew  was  elected  as 
borough  engineer  for  Tyrone  at  a 
meeting  of  the  council,  succeeding  the 
late  R.  A.  Zentmyer..  Mr.  Andrew 
was  formerly  associated  with  the  Penn- 
sylvania R.R.  Co.  as  assistant  super- 
visor of  the   Tyrone  division. 

Donald  des  Granges,  formerly  with 
Cram  &  Ferguson,  Boston  architects, 
has  joined  the  organization  of  Stone 
&  Webster,  Inc.,  of  Boston,  as  engineer 
in  the  structural  division.  During  the 
war  Mr.  des  Granges  was  engaged  in 
architectural  work  in  Prance  on  the 
development  of  the  port  of  St.  Nazaire 
and  other  A.  E.  F.  operations. 

Walker  B.  Lounsberry,  of  Bing- 
hamton,  N.  Y.,  has  been  appointed  as 
assistant  city  engineer  of  that  city  by 
W.  Earl  Weller,  the  city  engineer. 


Arthur  Richards.  Columbus,  Ohio, 
has  been  chosen  city  engineer  of  Chilli- 
cothe.  He  is  a  gi-aduate  of  Ohio  State 
University,  department  of  civil  engi- 
neering, and  following  his  graduation 
was  employed  by  the  city  of  Columbus 
for  several  years.  He  then  went  to 
the  Panama  Canal  where  he  was  em- 
ployed for  six  years  on  construction 
work.  Since  1918  he  has  been  bridge 
engineer  of  Franklin  County,  Ohio.  Mr. 
Richards  succeeds  Henry  M.  Redd, 
who  resigned  recently. 

Fred  Grumm  has  been  appointed 
office  engineer  in  the  headquarters  office 
of  the  California  State  Highway  Com- 
mission at  Sacramento.  Mr.  Grumm 
goes  to  Sacramento  from  the  Fresno 
office  where  he  has  been  located  recently 
as  assistant  division  engineer. 

R.  W.  Hebard,  member  of  the  firm  of 
R.  W.  Hebard  &  Co.,  Inc.,  engineers 
and  contractors  of  New  York,  has  been 
elected  a  director  of  the  International 
Railways  of  Central  America.  The  In- 
ternational Railways  comprise  the  ex- 
isting railway  mileage  in  the  Republics 
of  Guatemala  and  Salvador. 

C.  V.  Waddington,  engineer  for  the 
Kansas  Gas  and  Electric  Co.,  Wichita, 
Kansas,  has  been  appointed  secretary 
and  treasurer  of  the  Kansas  Engi- 
neering Society  to  fill  the  vacancy  made 
by  the  resignation  of  C.  P.  Buck  of 
Topeka. 

F.  B.  Goedike,  has  heen  appointed 
engineer  for  York  Township,  including 
a  large  suburban  area  of  Toronto.  Mr. 
Goedike  is  a  graduate  of  Queen's  Uni- 
versity, Kingston,  and  has  had  an 
extensiv.:  experience  in  railroad,  hai'- 
bor  and  waterworks  construction. 

Arthur  V.  Moninger,  formerly  chief 
engineer  with  Donaldson  and  Meier, 
architects,  Detroit,  Mich.,  has  joined 
the  staff  of  the  Federal  Bond  and  Mort- 
gage Co.,  of  Detroit,  as  construction 
manager.  Mr.  Moninger  has  spent  con- 
siderable time  in  contractors'  organiza- 
tions and  in  his  new  position  will  have 
supervision  over  the  construction  of  a 
large  variety  of  building  projects. 
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John  Farrell,  for  70  years  a  con- 
tractor in  Montreal,  died  Mar.  16,  aged 
96.  He  constructed  the  two  original 
gas  works  in  Montreal  and  remained 
active  in  business  until  a  few  years 
ago. 

David  Dexter  Clarke,  former  chief 
engineer'  of  the  Water  Bureau  of 
Portland.  Ore.,  died  recently,  aged  79 
years.  Mr.  Clarke,  who  was  born  in 
South  Hadley  Falls.  Mass.,  went  to 
Portland  in  1864  and  took  up  immedi- 
ately the  practice  of  civil  engineering. 
Several  years  later  he  was  engaged  in 
government  surveying  work  in  Wash- 
ington State,  but  returned  to  Portland 
and  became  assistant  to  the  chief  engi- 
neer of  the  Portland  Water  Bureau. 
In  1917  he  retired  from  active  ser\nce, 
though  he  maintained  almost  daily 
touch  with  water  bureau  officials  until 
a  month  before  his  death. 


March  22,  1923 
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Railway  Appliances  Shown 
at  Chicago  Exhibit 

Development  of  Small  Tools  Indicated — 

Train-Control  Systems  Displayed 

at  Coliseum  Last  Week 

{Engineering  News-Record  Staff  Repent) 

RAILWAY  work  is  promising  so 
wide  a  field  for  the  near  future 
that  the  annual  National  Railway  Ap- 
pliances Exhibition,  held  at  Chicago  in 
connection  with  the  convention  of  the 
American  Railway  Engineering  As- 
sociation, March  13-15,  was  of  more 
practical  interest  than  it  has  been  for 
the  past  few  years.  Although  the  ex- 
hibits were  fewer  in  number  than  in 
some  previous  years  they  lacked  little 
in  comprehensiveness,  the  reduction 
being  mainly  in  the  number  of  indi- 
vidual exhibits  of  different  classes 
rather  than  in  the  classes  themselves. 
There  were  more  than  160  exhibits  at 
the  Coliseum,  but  some  firms  which 
usually  exhibit  were  content  this  year 
to  have  representatives  in  attendance 
at  the  convention  at  the  Congress 
Hotel.  Novel  or  special  features  in 
the  products  on  display  were  rare,  the 
exhibits,  with  few  exceptions,  being 
standard  or  well  established  materials, 
devices  and  appliances. 

Track  and  Track  Appliances 
Rails,  frogs  and  switches  were 
notably  limited  and  only  well-known 
rail  joints  were  included,  the  usual 
experimental  joints  being  absent. 
Switchstands  were  numerous  and 
there  were  some  special  frog  guard- 
rails, including  ordinary  and  man- 
ganese steel  rails,  cast-steel  guards  of 
the  American  Chain  Co.  and  a 
"girder"  guard,  consisting  of  a  heavy 
bar  supported  in  chairs,  of  the  Posi- 
tive Rail  Anchor  Co.  Bumping  posts 
were  also  in  evidence.  Such  smaller 
appliances  as  spikes,  bolts,  washers, 
tie-plates  and  rail  anchors  were  fairly 
numerous. 

Track  Machinery  and  Tools 
There  were  only  a  few  of  the  ma- 
chines for  heavy  work,  such  as  steam 
shovels,  ditchers,  spreader  cars,  loco- 
motive cranes  and  weed-killing  (chemi- 
cal) cars.  They  were  represented 
mainly  by  models  and  drawings.  A 
notable  exception  was  a  Koehring  con- 
crete mixer  mounted  on  flanged  wheels 
and  intended  for  miscellaneous  scat- 
tered or  isolated  railway  jobs  requir- 
ing amounts  of  concrete  too  small  for 
regular  work-train  .service.  Ballast- 
tamping  machines  were  displayed,  both 
electric  and  pneumatic  tampers  requir- 
ing traveling  power  or  compressor 
outfits. 

Smaller  tools  and  mechanical  ap- 
pliances were  in  much  greater  number 
and  it  appears  that  it  is  in  this  class 
of  appliances  that  greater  development 
may  be  expected.  They  included  small 
portable  hoists  for  laying  rails,  a  tie- 
spacing  device,  the  Owen  tie-puller  for 
renewing  ties,  ballast  cleaners,  track- 
lining  jacks  of  the  Rail  Joint  Co.  and 


the  Idol  Co.,  a  Q.  &  C.  snow  melter  for 

use  at  switches,  an  IngersoU-Rand  rail 
drill,  and  the  Rawls  and  Woolery 
mowers  attached  to  motor  cars.  The 
number  and  variety  of  motor  cars  for 
section  and  bridge  gangs  was  very 
large.  Hand  tools  for  track  work  were 
numerous,  including  the  Wood  Co.'s 
shovels  of  molybdenum  steel. 

Engine  Terminals  and  Shops 

Exhibits  in  the  engine  terminal  and 
shop  class  were  much  less  numerous 
than  usual,  particularly  in  regard  to 
railway  buildings.  Models  represented 
an  Ogle  reversible-hoist  coaling  station 
and  a  new  design  of  Roberts  & 
Schaefer  ash-pit  with  mechanically  op- 
erated car  receiving  the  ashes  and 
traveling  up  an  inclined  track  to  dis- 
charge into  an  ash  car.  Several  water 
columns  and  oil  columns  were  ex- 
hibited; also  an  oil-engine  centrifugal 
pump,  windmill  pumps  and  water- 
softening  plants.  Wood  and  steel  ele- 
vated tanks  were  represented  and  the 
Chicago  Bridge  &  Iron  Works  showed 
a  self-supporting  steel  dome  roof  on 
tanks.  For  enginehouse  work  there 
were  smokojacks  and  ventilators  and  a 
Nichols  electric  tractor  for  turntables. 
Prominent  among  building  materials 
were  the  zinc  shingles  and  corrugated 
sheeting  of  the  Illinois  Zinc  Co.;  other 
exhibits  in  this  line  included  wood- 
block flooring  and  asbestos  and  asphalt 
shingles. 

Three  or  four  makes  of  steel  fence- 
posts  were  shown.  Highway  crossing 
signals  were  numerous,  with  both 
flashing  and  revolving  lights.  A  cross- 
ing with  Headley  bituminous  macadam 
paving  was  shown  as  an  improvement 
upon  ordinary  planking,  and  there  were 
two  unusual,  but  little  used,  types  of 
cattle  guards,  one  of  these  being  com- 
posed of  rollers. 

Bridoes  and  Structures 
Practically  the  only  bridge  exhibits 
were  the  Raymond  cast-in-place  piles 
and  the  Massey  precast  concrete  piles 
and  slab  spans  for  bridge  and  trestle 
decks.  Others  of  the  few  exhibits  in- 
cluded concrete  cribbing  for  retaining 
walls,  culverts  of  corrugated  iron  pipe, 
concrete  pipe  and  cast-iron  sections. 

In  the  miscellaneous  class  may  be 
listed  the  Clark  dump-car,  several 
torch  welding  and  cutting  devices, 
leadized  pipe,  chemical  toilets,  two  or 
three  weed-killers  and  different  makes 
of  industrial  motor  trucks  for  shop  and 
factory  use.  Signals  were  less  nu- 
merou.'i  than  usual  and  most  of  them 
used  lights  instead  of  semaphores.  On 
the  other  hand,  there  were  four  or  five 
automatic  train-control  systems. 

New  OtTiCFms  Elected 
At  the  annual  meeting  of  the  Na- 
tion Railway  Appliances  Association 
officers  were  elected  as  follows:  Presi- 
dent, L.  W.  Shugg,  General  Electric 
Co.,  .Schenertady,  N.  Y. ;  vice-president, 
A.  J.  Filkins,  Paul  Dickinson  Co.,  Chi- 
cago; secretary,  C.  W.  Kelly,  Kelly- 
Derby  Co.,  Chicago. 


Should  Equipment  Makers 
Feature  Record  Runs? 

Figures  for  Unusual  Performances  Are 

Subject   to   Misconstruction   by 

Engineers  and  Contractors 

By  K.  H.  Talbot 
Koehring  Co.,  Milwaukee,  Wis. 


There  has  long  existed  a  considerable 
diversity  of  opinion  among  manufac- 
turers of  construction  equipment  and 
materials  as  to  the  advisability  of  attempt- 
ing to  capitalize  record  performances. 
While  temporary  advantages  may  be 
secured  by  featuring  unusual  runs,  it  is 
open  to  question  whether  this  practice, 
in  the  end,  benefits  either  the  maimer  or 
the  user  of  construction  machinery. 

The  Koehring  Co.,  of  Milwaul^ee, 
manufacturers  of  concrete  mixers,  loco- 
motive cranes  and  rotary  graders,  has 
established  a  definite  policy  on  this  sub- 
ject which  is  set  forth  in  the  following 
statement .  — Editor. 


AS  TO  the  desirability  of  presenting 
.  record  runs  in  advertisements  and 
in  articles  for  publication,  the  Koehring 
Co.  has  always  felt  that  it  is  a  mistake 
to  use  any  language  in  its  advertising 
that  gives  a  wrong  impression  to  any 
one,  whether  or  not  he  be  familiar  with 
the  machine  advertised.  The  policy  of 
this  organization,  therefore,  is  to  use 
nothing  in  its  advertising  that,  how- 
ever construed,  would  be  detrimental  to 
the  construction  industry.  Figures  on 
record  runs  made  with  machines  over 
short  periods  of  time  are  misleading  as 
to  the  amount  of  work  that  can  be  com- 
pleted in  a  year. 

To  the  uninitiated,  and  even  to  the 
engineer  and  road  official  who  are  not 
conversant  with  the  actual  quantity  of 
concrete  that  can  be  laid  with  a  con- 
tractor's organization,  the  publishing  of 
such  information  leads  to  conclusions 
as  to  the  quantity  that  can  be  placed 
per  year.  The  tendency  is  to  feel  that 
there  must  be  a  considerable  discrepancy 
between  the  eflfectiveness  of  the  con- 
tractors' organization  on  work  in  their 
own  vicinity  and  that  in  some  other 
part  of  the  country. 

With  machines  of  the  size  that  are 
now  being  generally  adopted  the  receiv- 
ing, handling  and"transportation  of  the 
material  requires  organization.  A  high- 
way represents  the  labor  and  equipment 
required  to  handle  this  part  of  the  work 
as  well  as  the  labor  and  material  re- 
quired to  mix  and  place  the  concrete. 
Conditions  may  arise  where  economy 
dictates  the  desirability  of  carrying  a 
heavy  payroll  expense  to  drive  the  ma- 
chine at  its  utmost  capacity  throughout 
the  whole  construction  season,  and  there 
may  be  conditions,  over  which  the  con- 
tractor has  no  control,  that  reduce  the 
amount  of  material  that  can  be  eco- 
nomically delivered  to  the  machine. 

It  is  not  possible  for  the  manufac- 
turer of  construction  equipment  to  know 
the  conditions  surrounding  the  indi- 
vidual construction  jobs,  nor  should 
he  furnish  information  that  may  be 
used  a.s  a  means  of  arriving  at  an  aver- 
age figure  for  work,  based  on  maximum 
runs  over  short  periods.  This  last  state 
ment  is  in  line  with  the  policy  adopted 
by  this  company  four  years  ago,  namely, 
to  offer  to  contractors  all  information 
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possible  to  assist  in  obtaining  the  ut- 
most from  the  equipment  manufactured 
by  us.  We  have  always  differentiated 
between  the  service  that  should  be  given 
by  a  manufacturer  of  equipment  and  the 
service  that  should  be  given  by  a  con- 
sulting engineer.  In  other  words,  a 
manufacturing  company  may  offer  to  a 
contractor  a  suggestion  based  on  past 
experience  but  it  cannot  take  the  re- 
sponsibility of  furnishing  figures  on 
which  an  estimate  of  cost  can  be  based. 

[In  next  week's  issue  other  mantv- 
facturers  will  discuss  their  policies  on 
featuring  record  runs  or  performa/nces. 
— Editor.] 


Hoover  Commends  Progress  in 
Lumber  Standardization 

W.  A.  Durgin,  chief,  Division  of  Sim- 
plified Practice,  U.  S.  Department  of 
Commerce,  who  was  delegated  to  rep- 
resent Secretary  Hoover  at  the  annual 
convention  of  the  Southern  Pine  Asso- 
ciation and  the  National  Lumber  Manu- 
facturers' Association  at  New  Orleans, 
at  the  end  of  his  own  speech  on  lumber 
standardization  March  20,  read  a 
message  from  Mr.  Hoover,  from  which 
the  following  is  quoted: 

"The  better  part  of  a  year  has  passed 
since  the  representatives  of  your  in- 
terests and  all  other  lumber  interests 
met  with  us  in  the  Department  of  Com- 
merce to  initiate  plans  for  coordinated 
voluntary  action  for  national  simpli- 
fication and  standardization  of  sizes 
and  qualities  of  lumber  and  the  de- 
velopment of  suitable  machinery  within 
the  trade  to  secure  their  observance. 
During  these  ten  months  a  substantial 
organization,  heading  up  in  your  Cen- 
tral Lumber  Committee  and  the  con- 
sulting committee  of  technical  experts, 
has  been  developed,  and  I  am  informed 
that  progress  has  been  made  toward 
adjusting  the  viewpoints  of  various 
sections  of  the  country  and  formulating 
standards  which  shall  have  nationwide 
acceptance. 

"Most  of  the  earlier  obstacles  appear 
to  be  safely  past.  With  the  exception 
of  one  group  which  persists  in  mis- 
representing the  motives  and  objects 
of  our  common  undertaking,  I  think 
all  lumber  interests  are  agreed  on  the 
fundamental  importance  of  these  plans, 
not  only  in  themselves  and  for  their 
immediate  benefit  to  lumber  producers 
and  distributors,  but  because  of  the 
convincing  demonstration  they  will 
carry  of  the  intent  of  you  lumbermen 
to  place  your  business  on  a  plane  of 
highest  business  ethics  and  widest 
national  service. 

"The  far-reaching  economies  in  trans- 
portation and  construction,  the  elimi- 
nation of  waste  of  our  forest  resources, 
the  better  protection  to  the  consumer, 
the  better  understanding  of  the  quality 
of  American  business  men,  are  all  great 
objects  to  be  attained. 

"I  have  stated  repeatedly  that  my 
only  thought  in  these  undertakings  is 
to  make  the  Department  of  Commerce 
of  value  in  cooperation  for  measures 
which  must  be  carried  out  through  the 
machinery  of  the  trade  itself,  as  a  mat- 
ter of  self-government  in  the  trade. 
I  am  uttterly  opposed  to  any  attempt 
to  extend  the  arm  of  government, 
but  I_  am  equally  convinced  that  these 
questions,  so  vital  to  the  stability  of 
our  national  industrial  fabric,  can  gain 
great  weight  through  proper  Govern- 
ment support  to  the  efforts  of  the 
trades." 


Motor  Industry  Registers 
Third  Largest  Month 

FebiTjary  motor-vehicle  production 
was  the  third  largest  month  on  I'ecord, 
according  to  shipping  reports  made 
March  7  to  the  diiectors'  meeting  of 
the  National  Automobile  Chamber  of 
Commerce  in  New  York  City.  The 
output  of  270,995  cars  and  trucks  is 
regarded  by  the  industry  as  indicative 
of  a  big  year,  as  February  is  usually 
a  light  period.  The  production  figure 
for  the  past  month  is  125  per  cent 
greater  than  the  second  month  in  1921. 

The  previous  high  mark  for  February 
was  180,000  in  1920. 

The  production  figures  for  the  three 
record  months  are:  289,011  in  June, 
1922;  272,538  in  August,  1922;  and 
270,995  in  February,  1923. 


Contractors'  Graveyards 

Discussion  by  Alfred  Carlson, 
Seattle.  Wash.,  at  the  conven- 
tion of  the  Associated  General 
Contractors  at  Los  Angeles,  Jan. 
30-Feb.   3. 

A.  P.  Creensf elder's  report  for 
the  Committee  on  Methods  might 
be  enlarged  with  regard  to  vqtdp- 
ment  waste.  Going  through  the 
country  you  see  the  carelessness 
that  many  farmers  show  in  the  care 
of  their  equipment.  On  every  farm 
1  passed  here  or  elsewhere,  and 
over  the  country,  the  machinery 
stands  outside.  When  the  farmer 
finishes  his  work,  he  dumps  his  ma- 
chinery on  the  nearest  acre  lot  that 
he  doesn't  want  to  use — puts  it 
there  with  no  shed,  and  there  it 
stands  and  rasts. 

That  practice  is  true,  also,  of 
contractors.  Go  through  your  cities 
and  villages  to  the  contractors' 
equipment  yards  and  see  how  their 
equipment  looks.  1  call  them  the 
contractor's  graveyards.  There 
stand  concrete  mixers  that  had 
been  used  and  left  full  of  concrete. 
They  look  as  if  they  have  been  im- 
mersed in  concrete  and  left  there 
to  stand,  representing  a  loss  of 
thousands  of  dollars. 

You  never  find  a  contractor's 
warehouse;  you  can't  find  a  single 
thing.  I  think  one  of  the  greatest 
losses  is  that  due  to  carelessness 
of  the  contractor  and  his  crew. 
When  they  are  through  with  a  job, 
they  slam  the  equipment  on  the 
truck  and  get  it  back  into  the  yard 
and  it  is  there  in  a  heap  and  no- 
body cares  for  it.  When  you  want 
a  ten-cent  tool,  you  take  a  dollar  of 
time  to  find  it. 

It  is  left  to  the  superintendent  or 
purchasing  agent  to  order  equip- 
ment and  he  orders  equipment  you 
can't  use. 


Discuss  Uniform  Motor  Parts 

Wider  adoption  of  standards  in  auto- 
mobile and  motor  truck  construction, 
with  particular  regard  to  uniform  sizes 
for  certain  parts,  were  discussed^  March 
9  at  a  meeting  of  representatives  of 
various  interested  associations  called 
by  the  Division  of  Simplified  Practice 
of  the  U.  S.  Department  of  Commerce. 
A  central  committee  was  created  to 
carry  out  a  program  of  standardization. 
The  first  subjects  to  be  considered  will 
be  spark  plugs,  roller  bearings,  storage 
batteries  and  tires. 


Business  Notes 


=J 


Truscon  Steel  Co.,  Youngstown, 
Ohio,  announces  that  F.  H.  Maloney 
was  appointed  Feb.  15  general  agent 
for  its  railroad  department,  covering 
the  southwest  territory,  with  head- 
quarters at  St.  Louis. 

GiBB  Instrument  Co.,  Bay  City, 
Mich.,  manufacturer  of  electric  welding 
equipment,  has  opened  a  sales  office  in 
the  General  Motors  Building,  Detroit, 
in  charge  of  F.  M.  Luchs,  formerly 
chief  engineer  for  the  company. 

Eastern  Foundry  Co.,  Boyertown, 
Pa.,  has  recently  been  organized  for 
the  manufacture  of  cast-iron  soil  pipe, 
fittings  and  plumbing  specialties.  For 
its  personnel  the  new  organization  has 
drawn  largely  upon  the  Sanitary  Co. 
of  America,  the  controlling  interest  in 
which  has  been  disposed  of  by  E.  M. 
Rhoads  vi'ho  heads  the  new  organiza- 
tion with  the  title  of  president  and 
treasurer.  The  other  officers  of  the 
Eastern  Foundry  Co.,  all  former  mem- 
bers of  the  Sanitary  Co.,  are  B.  W. 
Frederick,  vice-president;  Grant  P. 
Bechtel,  secretary;  Daniel  G.  Burkert, 
purchasing  agent;  and  Harry  R.  Trout, 
general  superintendent. 

A.  E.  Enstell,  formerly  with  the 
Equipment  Corporation  of  America,  has 
established  a  business  of  his  own  at 
1628  Market  St,  Philadelphia,  for  the 
purchase,  sale  or  rental  of  new  and 
used  contractors  equipment. 

Morrison  &  Risman  Co.,  Inc.,  Buf- 
falo, N.  Y.,  manufacturers  and  jobbers 
in  railway  track  equipment,  has  been 
incorporated,  with  a  capital  of  $500,000 
fully  paid  in.  The  officers  of  the  com- 
pany are:  S.  Morrison,  president;  S. 
Risman,  vice-president;  R.  L.  Morrison, 
treasurer;  and  S.  H.  Risman,  secretary. 
The  company  maintains  general  offices 
in  Buffalo,  N.  Y.,  district  sales  office 
in  Philadelphia,  and  has  works  and 
warehouses  in  East  Buffalo,  N.  Y.,  and 
Lebanon,  Pa. 

Dodge  Sales  &  Engineering  Co., 
Mishawaka,  Ind.,  which  for  the  past 
eight  years  has  been  operating  as 
the  selling  subsidiary  of  the  Dodge 
Manufacturing  Co.  and  the  Dodge  Steel 
Pulley  Corp.,  has  been  consolidated 
with  the  parent  company,  the  Dodge 
Manufacturing  Corp.,  organized  last 
July.  The  distribution  of  Dodge  prod- 
ucts, including  power  transmission  ap- 
pliances and  h^avy  oil  engines,  will  be 
conducted  by  the  sales  department  of 
the  Dodge  corporation,  with  Duncan  J. 
Campbell,'  general  sales  manager  in 
charge,  and  John  A.  Beynon,  assistant 
general  sales  manager.  Activities  of 
the  advertising  department,  under  the 
direction  of  William  W.  French,  include 
a  complete  program  of  dealer  co-opera- 
tion. 

Detroit  Steel  Products  Co.  has 
opened  a  branch  office,  in  charge  of 
C.  W.  Moon,  at  22  North  5th  St.,  Read- 
ing, Pa.,  to  better  serve  the  architects 
and  engineers  in  central  Pennsylvania. 
Mr.  Moon  has  been  connected  with  the 
company  for  seven  years  as  sales 
engineer. 
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Equipment  andMdteridls 

Portable  Compressor  Designed  for 

Road  Building  and  Other  Uses 

For  breaking  pavements  with  air- 
operated  drills  and  for  other  uses,  such 
as  erection  of  structural  steel  and  work 
incidental  to  trenching  and  pipe-laying, 


the  Buhl  Co.,  Chicago,  has  developed 
a  portable  compressor  weighing  2,700 
lb.  and  having  a  capacity  of  80  cu.  ft. 
of  free  air  per  minute.  It  is  mounted 
on  a  four-wheel  steel-channel  frame, 
is  driven  by  a  16-hp.  gasoline  engine, 
and  has  overall  dimensions  as  follows: 
Width,  66  in.,  length,  105  in.,  and 
height,  70  in. 

The  air  receiver,  mounted  on  the 
front  of  the  truck,  is  a  cylinder  24  in. 
in  diameter  and  42  in.  high.  Cooling 
of  the  gas  engine  and  compressor  water 
is  accomplished  by  a  radiator  and  a 
belt-driven  fan.  One  of  the  features 
of  this  outfit  emphasized  by  its  manu- 
facturers is  the  use  of  mechanical 
four-speed  oilers  which  pump  fresh  oil 
to  all  main  and  connecting-rod  bear- 
ings and  to  cylinders.  The  governor 
is  of  the  positive  gear-driven,  built- 
in  type,  and  the  compressor  unloader 
is  positive  in  its  operation. 

Variable  Weight  Grab  Bucket  for 
Rehandling  and  Excavating 

Designed  for  both  rehandling  and  ex- 
cavation, the  new  Universal  grab 
bucket  (Type  W)  designed  by  the 
Mead-Morrison      Manufacturing      Co., 


Roston,  in  ^izes  ranging  from  i  to  2  cu. 
•<i.  h;.s  a  v;iriety  of  U.ie.s.  To  secure  the 
maximum  bite  at  closing  the  hinge-shaft 
and  the  pivot  point  of  the  yokes  and 
links  are  off  center.  This  feature,  the 
manufacturers    claim,     increases    the 


closing  leverage,  so  that  the  bucket  does 
not  lift  but  stays  where  it  drops  and 
digs  down. 

For  different  services  the  bucket  is 
equipped  with  removable  counter- 
weights on  the  lever  arm,  while  the 
purchase  at  the  sheaves  may  be  changed 
at  will  to  either  2,  3,  4  or  5-part 
arrangement,  according  to  the  job  at 
hand.  Experience  shows  that  the 
bucket  rehandles  best  with  two  or  three- 
purchase  reeving  and  no  weight,  while 
excavating  takes  four  or  five-purchase 
reeving  with  two-thirds  of  the  weights 
in  place. 

Another  feature  of  the  design  allows 
the  shell  to  be  renewed  in  the  field. 
The  usual  arrangement  of  hinges  and 
stiffener  is  modified  so  that  they  are 
connected  to  form  a  framework  to 
which  the  shells  are  bolted  and  may  be 
disconnected  without  disconnecting  any 
other  part  of  the  grab.  For  excava- 
ting in  hard  pack  material  removable 
cast-steel  teeth  may  be  bolted  to  the 
cutting  edges. 


Make  Stronger  Rope  By  Replacing 
Inner  Yarns  with  Fibre  Core 

By  a  new  fonn  of  Manila  rope  struc- 
ture, increased  strength  and  durability 
are  secured  in  the  larger  sizes — above 
1  in.  diameter.    The  new  rope,  a  prod- 


CoRE  OF  Unspitn  Hemp  (Below)  Re- 
places Twisted  Yarns  (Top) 

uct  of  the  Whitlock  Cordage  Co.,  New 
York  City,  differs  from  other  types  in 
that  the  inside  yarns  have  been  replaced 
by  a  core  of  unspun  hemp,  protected 
by  a  sheath  of  outside  yarns.  This  new- 
process  rope  has  been  given  the  name 
Fibore.  It  is  the  invention  of  Herbert 
V.  Whitlock  and  is  covered  by  basic 
patents. 

In  the  ordinary  type  of  rope  (except- 
ing the  smaller  sizes)  the  strands  are 
made  up  of  layers  of  yarns  twisted 
around  one  another.  When  rope  of  this 
sort  is  subjected  to  lensional  stress  the 
yarns  do  not  pull  as  a  unit,  but  rupture 
succcs.-^ively,  layer  by  layer,  beginning 
with  the  inner  yarns.  These  center 
yarns,  forming  a  helix  of  the  same 
pitch  but  of  smaller  diameter  than  the 
I'Uter  yarns,  have  a  shorter  length  and 
.ire  therefore  first  stressed  to  this  limit 
of  strength. 

With  the  Fibore  rope,  however,  the 
forces  act  differently,  all  of  the  straight 
inside  fibres  composing  the  core  being 
.subjected  to  a  uniform  pull.  This  type 
of  rope  structure,  it  is  claimed,  adds 
from  10  to  .30  per  cent  to  the  strength 
of  the  rope  and  increases  durability, 
inasmuch  as  all  friction  occurs  between 
fibres  esFentially  parallel  to  each  other 
and  not  between  yarn  rubbed  against 
yarn.     Other  advantages  mentioned  by 


the  manufacturer  are  easier  handling 
due  to  great  flexibility,  less  permanent 
stretch  and  greater  elasticity.  Splicing 
is  accomplished  in  practically  the  same 
way  as  when  using  ordinary  rope.  In 
making  "tapered"  splices,  or  long 
transmission  splices,  division  of  the 
fibre  core  is  made  in  the  same  manner 
as  when  separating  the  usual  center 
yams. 

1= 
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Cevient  Prices  and  Profits — Cement 
Information  Service,  New  York  City, 
has  published  a  15-page  pamphlet  en- 
titled "Concerning  Cement."  The  ma- 
terial is  an  answer,  from  the  cement 
manufacturer's  point  of  view,  to 
charges  which,  according  to  the  fore- 
word, are  unfounded  and  have  affected 
the  relations  between  the  cement  in- 
dustry and  the  public.  The  subject 
matter  includes  prices,  profits,  com- 
petition, production,  and  construction 
cost. 


Leaning  Wheel  Graders — J.  D.  Adams 
&  Co.,  Indianapolis,  in  a  56-page  illus- 
trated booklet  sets  forth  the  application 
of  its  leaning-wheel  graders  to  road 
construction.  A  back-sloper  attach- 
ment may  be  employed  on  the  graders 
for  cutting  ditches.  The  leaning-wheel 
feature  balances  the  weight  of  the  ma- 
chine against  the  side  load  of  earth  on 
the  blade,  the  angle  of  inclination  of 
the  wheels  being  adjustable.  The 
booklet  describes  in  detail  the  construc- 
tion and  adjustment  of  these  graders, 
which  are  made  in  a  number  of  sizes, 
the  largest  being  the  Road  King  No.  12, 
with  a  12-ft.  blade  for  tractors  of  25 
drawbar  horse-power  or  more.  The 
illustrations  are  well  selected  and  show 
the  application  of  the  graders  and 
back-sloper  attachment  to  a  wide  vari- 
ety of  work.  Other  types  of  equip- 
ment, including  scarifier  attachment, 
road  maintainers  or  drags,  scrapers, 
plows,  and  wheeled  scrapers  are  de- 
scribed. 


River  Bank  Protection  —  Woods 
Bros.  Construction  Co.,  Lincoln,  Neb., 
has  published  a  32-p.  illustrated  book- 
let on  the  practical  application,  by 
means  of  standard  current  retards,  of 
the  principle  of  sedimentation  to  the 
replacement,  protection  an  1  conserva- 
tion of  river  banks  subjected  to  erosion, 
wash  or  cutting.  The  methods  described 
involve  the  use  of  the  Bignell  pile  as  a 
permanent  .submerged  anchorage  for 
the  retards.  These  piles  are  rcinforced- 
concrcte  columns  14  in.  square  and  20 
ft.  long  with  a  4-in.  pipe  running 
through  the  center  to  which,  at  inter- 
vals, are  connected  small  pipe  jets 
with  upturned  ends.  Water  at  from 
150  to  200  lb.  per  square  inch  pressure 
is  forced  through  the  central  pipe  open- 
ings and  the  side  jets  to  sink  the  pile. 
The  retards  consist  of  mats  of  trees 
larger  than  8  in.  in  diameter  at  the 
butt  that  are  anchored  by  cables  to 
the  piles.  The  booklet  describes  the 
processes  of  constructirm  in  detail, 
while  .sketches  and  photogrrapha  illus- 
trate the  sequence  of  operations.  There 
is  also  a  section  describing  the  action 
caused  by  the  completed  retards.  This 
Rvstcm  of  river  bank  protection,  it  is 
claimed,  has  been  responsible  for  sav- 
ing large  areas  of  valuable  farm  land. 
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Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


Reasonable  Prices  Will  Make 
1923  a  Banner  Year 

Falling  Prices  of  1921  Produced  Heavy 

Construction  of   1922 — Cost  Is 

Higher  Than  1921  Average 

Decline  from  the  record  prices  of 
1920  began  in  November  of  that  year, 
and  proceeded  steadily  until  December, 
1921.  The  cost  curve  then  remained 
fairly  flat  for  the  next  six  months,  the 
long  upward  swing  (which  still  con- 
tinues) starting  with  June,  1922.  The 
rise  is  43  points. 

Construction    volume    reacted    very 


State  Road  Programs 

Illinois  will  enter  the  1923  construc- 
tion Reason  with  approximately  800 
miles  of  pavement  under  contract.  The 
state  expects  to  let  contracts  for  at 
least  200  miles  of  additional  pavement, 
and  plans  are  also  under  way  to  com- 
plete at  least  1,000  milcz  of  standard 
18-ft.  pavement  during  the  season  of 
1923.  Ample  funds  have  been,  or  will 
be  appropriated  by  the  State  Legisla- 
ture now  in  session,  to  take  care  of  this 
program;  the  funds  coming  from  the 
$60,000,000  Bond  Issue  passed  in  1918, 
also    from   current   motor    vehicle    fee 
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favorably  to  the  falling  prices  in  the 
latter  half  of  1920  and  throughout  1921. 
Cost  to  build  had  become  so  great  by 
June,  1920,  (the  peak),  that  eight 
months  of  falling  prices  elapsed  before 
the  volume  of  construction  equaled  the 
1913  volume.  The  very  next  month, 
March,  1922,  contracts  were  awarded  at 
the  rate  of  more  than  60  per  cent  above 
the  1913  rate.  April  was  50  per  cent 
above  1913,  and  May  reached  the  maxi- 
mum of  79  per  cent. 

With  this  prospective  record  demand, 
began  the  cost  rise  which  now  is  viewed 
with  gravity  by  far-seeing  men  in  the 
industry. 

The  E.  N.-R  Cost  Index  averaged 
201.78  for  1921,  when  the  Volume  Index 
was  only  88.  The  Cost  Index  is  now 
205.25.  True,  contract  volume  holds 
above  the  pre-war  rate,  and  March 
promises  to  be  a  record  month.  Some- 
where, however,  there  is  a  breaking- 
point,  where  the  volume  curve  will  Isend 
downward  and  remain  low  for  a  long 
while  despite  possible  thirteenth-hour 
efforts  to  stimulate  business. 

At  present,  demand  is  good,  and  1923 
may  boom  along  despite  the  increasing 
cost  pressure.  With  reasonable  cost  a 
banner  year  is  certain. 


collections  and  Federal  Aid  financing. 

New  Mexico  road  program  will  be 
announced  within  the  next  six  weeks. 
The  Legislature  having  recently  ad- 
journed, a  flood  of  bills  for  new  work 
and  appropriations  are  being  signed 
by  the  Governor. 


Finished  Products  React  to  High 
Raw  Materials  Prices 

The  National  Industrial  Conference 
Board  in  its  weekly  sttrvey  of  indus- 
trial and  trade  conditions  throughout 
the  country  issues  the  following: 

Conditions  in  industry  and  trade  are 
generally  accepted  as  sound  and  busi- 
ness is  active.  A  reflection  of  this  im- 
provement is  evidenced  by  the  fact  that 
in  some  commodity  lines  the  problem 
is  not  one  of  closing  new  contracts,  but 
rather  of  meeting  all  demands  and  mak- 
ing prompt  deliveries. 

Prices  of  many  raw  materials, 
like  steel,  pig  iron,  copper,  cotton 
and  silk  have  been  on  the  increase. 
Finished  commodities  are  now  be- 
ginning to  react  to  these  higher 
prices  in  the  commodity  market.  Many 
steel  mills  report  a  shortage  of  corn- 


Delay  Federal  Construction, 
Hoover  Advises  President 

Industry  Now  Taxed  to  Full  Capacity 

by  Private  Demands — Government 

Should  Not  Compete 

In  connection  with  the  foregoing 
estimate  of  the  situation.  Secretary  of 
Commerce  Hoover's  advice  to  the  Presi- 
dent to  hold  government  construction 
in  abeyance,  at  least  for  several  months, 
on  the  ground  that  private  work  will 
tax  the  full  capacity  of  the  construc- 
tion industry,  is  apropos.  Mr.  Hoover's 
letter,  in  part,  is  as  follows: 

"1.  The  year  1922  was  a  year  of  very 
large  employment  and  activity  in  the 
construction  trades  and  at  the  end  of 
the  year  stocks  of  construction  mate- 
rials were  very  much  reduced.  Since 
the  beginning  of  the  present  yea» 
there  has  been  even  more  activity  than 
in  the  same  period  last  year  and  the 
contracts  let  in  the  past  few  months  are 
of  larger  volume  than  any  hitherto 
entered  into  in  a  similar  period.  Ad- 
vance orders  for  construction  materials 
are  upon  a  very  large  scale. 

"2.  Labor  in  the  construction  trades 
and  in  the  manufacture  of  material  is 
not  only  at  full  employment  but  there 
is  actually  a  shortage  in  many  direc- 
tions. 

"3.  Transportation  facilities  available 
for  the  building  materials  are  fully 
loaded  and  almost  constant  car  short- 
ages are  complained  of  with  consequent 
interruption  in  production. 

"My  conclusion  from  all  this  is  that, 
at  least  for  the  next  several  months, 
the  trades  will  be  fully  occupied  in 
private  construction,  all  of  which  is 
generally  needed  by  the  country. 

"For  the  Government  to  enter  into 
competition  at  the  present  moment  will 
give  no  additional  employment  to  labor 
and  no  additional  production  of  mate- 
rials but  must  in  the  broad  sense  in  the 
end  displace  that  much  private  con- 
struction. The  governments,  nationally 
and  locally,  are  in  a  much  better  posi- 
tion to  hold  construction  work  in  abey- 
ance than  are  private  concerns,  and  are 
in  better  position  to  speed  up  in  times 
of  less  demand  as  we  did  in  the  last 
depression  as  the  result  of  the  Un- 
employment Conference.  We  can  by 
this  means  contribute  something  to  a 
more  even  flow  of  employment  not  only 
directly  in  construction  work  but  in  the 
material  trades. 

"I  would  recommend,  therefore,  that 
you  direct  the  different  divisions  of  the 
Government  to  initiate  no  new  work 
that  is  not  eminently  necessary  to 
carry  on  the  immediate  functions  of 
the  Government  and  that  there  should 
be  a  slowing  down  of  work  in  progress 
so  much  as  comports  with  real  economy 
in  construction,  until  after  there  is  a 
relaxation  in  private  demands." 

mon  labor,  which  causes  considerable 
concern  in  view  of  the  spring  exodus  ^ 
of  those  who  favor  outdoor  employment. 
This  gives  weight  to  reports  that  a 
wage  advance  will  be  made  in  this  in- 
dustry before  long. 
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Recent  Unit  Bids  On  Large  Contracts 

Reservoir — Wellsville,  Ohio 

Bids  were  opened  by  Dept.  Pub.  Serv.,  Feb.  14,  for  constructing  earthen 
reservoir,  (A)  A.  W.  Hinaman,  Canton,  Pa.;  (B)  Allison-Harris  Co.,  West 
Liverpool;  (C)  Ambursen  Constr.  Co.,  Grand  Central  Terminal,  New  York  City. 
The  unit  bids  were  as  follows: 


Reservoir  and  dam  complete  of  concrete  construction  (liimp  sum) . 

26  acres  clearing  reservoir  and  dam  site 

12,965  cu.yd.  earth  excavation  at  dam  site 

161  cu.yd.  rock  excavation  at  dam  site 

60,000  cu.yd.  earth  excavation  at  Borrow  Pit 

2  acres  seeding  embankment 

1 00  sq.yd.  sodding  embankment 

6,285  sq.j'd.  rip-rapping  (dry) 

1,195  cu.yd.  rip-rapping  (grouted) 

too  cu.yd.  clay  puddle 

355  cu.yd.  rubble  masonry 

I,270cu.yd.  concrete  (1-3-6) 

lOcu.yd.  concrete  ( 1-2-4) 

26,446  lb.  steel  reinforcement 

.  54  squares  triangle  mesh  reinforcement 

I  gate  house,  complete,  (lump  sum) 

I  gatehouse  operating eqmpment  (lump  sum) 

.  37  ton  cast  iron  screens.  .  .  ._ 

2. 32  ton  special  c.i.  lugged  pipe 

22  ton  3-spans  foot  bridge 

1,000  cu.\'d.  road  grading 

500  cu.yd.  crushed  stone 

Possible  extras: 

Common  labor,  200  hrs 

.Skilled  labor,  100  hrs 

Team  labor,  1 00  hrs 

Extended  totals 


B 


50.00 

.70 

2.00 

.70 

25.00 

.25 

2.00 

2.50 

1.00 

15.00 

20.00 

21.00 

.06 

2.25 


1.00 

1.00 

$114,083 


80.00 

.90 

2.00 

.70 

260.00 

.33 

2.75 

3.25 

3.00 

10.00 

17.00 

20.00 

.05 

10.00 

6.635.00 


C 

$134,800 

100.00 

2.00 

6.00 


Gain  in  Car  Loadings  Due  to 
Coal  and  Merchandise 

All  Seasonal  Records  Broken — Heaviest 

Since  Dec.  9 — Increase  in  Demand 

— Fewer  Bad   Order  Cars 

With  freight  loadings  totaling  917,896 
cars  for  the  week  ending  March  3, 
freight  traffic  continues  to  break  all 
previous  records  for  this  season  of  the 
year,  according  to  the  American  Rail- 
way Association. 

The  total  for  the  week  was  an  in- 
crease of  124,781  cars  over  the  corre- 
sponding week  last  year,  and  206.529 
cars  in  excess  of  the  corresponding 
period  in  1921.  It  also  exceeds  by  a 
considerable  margin  the  same  weeks  in 
1918,  1919  and  1920. 


Filtration  Plant — Baltimore,  Md. 

Bids  were  opened  by  Bd.  Awards,  March  7,  for  addition  to  Montibello  filtration 
plant,  (A)  Carozza-Rowe  Contg.  Co.,  624  North  Gilmore  St.;  (B)  Consolidated 
Eng.  Co.,  Calvert  Bldg.;  (C)  Sanford  &  Brooks,  Commerce  and  Water  Sts. 
The  unit  bids  were  as  follows: 


Clearing  and  grubbing  Oump  sum) 

365.000  cu.yd.  excavation 

74,000  cu.yd.  rolled  embankment 

270  cu.yd.  class  A  concrete 

30,800  cu.yd.  class  B  concrete 

I4,600cu.vd.  class  C  concrete 

3,760. 000  ib.  steel  reinforcement 

50,0001b.  expansion  plates 

15,0001b.  miscellaneous  steel  work 

30, 000  lb.  iron  castings 

5,800  ft.  pipe  railings   

1 65  t  on  1a>'ing  B&S  pipe 

1 10  ton  la\-ing  B&.^  specials 

350  ton  laying  flanged  specials  and  Talves. 

1 90  ton  set  ting  sluice  gates 

6  hatchways 

4.000duct.  ft.  6bre  conduit 

600  ft.  t.c.  drains 

1,620  ft.  sheet  metal  piping 

CTrys.  vat.  foundations  Oump  sum) 

Tar  roofing  (lump  sum) 


A 

B 

C 

$15,000.00 

$1,450.00 

$2,000.00 

.65 

.74 

.15 

.14 

.295 

50.00 

46.30 

41.50 

18.30 

19.50 

20   10 

12.05 

11.50 

1.160 

.05 

.0525 

.052 

.045 

.15 

.08 

.06 

.18 

.16 

.06 

.10 

.13 

1.50 

1.90 

1.70 

25.00 

18.00 

54  50 

25.00 

20.50 

63.00 

35.00 

27.60 

44  00 

35  00 

25  00 

52.00 

150  00 

165.00 

200.00 

10 

.26 

.26 

.50 

.55 

.50 

.50 

1   40 

1.40 

2.000.00 

1.000.00 

800.00 

700  00 

400.00 

350.00 

$1,248,955 

$1,310,194 

$1,414,816 

— Nov  .->K---Dec---»4< — Jan 
CAR  SHORTAGE  SINCE  PEAK 

The  increase  of  87,673  cars  over  the 
week  ending  Feb.  24  was  largely  due 
to  heavier  shipments  of  coal  and 
merchandise  and  miscellaneous  freight, 
which  includes  manufactured  products. 

Loadings  for  the  week  of  March  3 
were  the  heaviest  of  any  week  since 
Dec.  9,  1922,  and  indicate  a  stimulation 
in  business  unprecedented  for  this  time 
of  the  year. 

NUMBER  OF  CARS  LOADED  WITH  REVENUE 


Extended  totals 

Paving — Salina,  Kan. 

Following  are  lowest  three  bids  opened  by  city,  March  7,  for  paving,  curbing 
and  guttering  various  streets,  (A)  M.  R.  Ammerman,  248  North  Market  St., 
Wichita,  (awarded  contract  for  brick  pavement,  alternate  No.  2) ;  (B)  Cook  & 
Ransome,  Ottawa;  (C)  Tibbets  &  Pleasant,  Tulsa,  Okla.  The  unit  bids  were 
as  follows: 


FREIGHT 

Week  Ended 

1923 

1922 

1921 

Mar.       3 

917.896 

793,115 

711,367 

Feb.     24 

830,223 

728,925 

659,642 

Feb.     17 

817.778 

773,275 

692,007 

Feb.     10 

853,289 

777,791 

687.867 

Feb.      3 

565,675 

747,895 

699,718 

Jan.     27 

871,164 

740,386 

701.605 

Jan.     20 

865,578 

731,109 

708.658 

24. 000 cu. yd.  excavation  and  (frading 

5.000 cu.yd.  conrirto  curbinsc  altornate  No.  I 

5,000 cu.yd  concrftr  rurbins,  alternate  No.  2. 

35.000  cii  yd.  combinpd  curb  and  (f\itter.  alternate  No.  I. ... 
35.000 cuvd-  combined  curb  and  Riitter,  alt«mat«No.  2. . . . 

80.000  cij.yd.  brick  pa\HnK.  altematr'  No.  I 

«0.000cuyd.hrirknft\-inK.  alt^rnaipNo.  2 

80, 000 cu  yd.  nuphallic  concr^to  pavrment.  altcmatG  No.  I.  . 
80.000 r>j  yd  imphaliicconcrptc  pavement,  alternate  No.  2.. 
80.000ru  yd  finfnrc^^d  concrete  pavement,  alternate  No.  I. 

Concrete  h'^a^irr  at  end  of  pavement , 

Cubic  yarrlx  extra  concrptr     

Bq  ft.  new  concrrt/*  walkn  4-in. 

Sq.ft.  roncT**t''  walk  taken  tip  and  relaid 

Hq.1t.  briek  walk  taken  up  and  relaid 

Bq.yd.  old  brick  pavement  relaid  with  aapbaltfiDer 

Ca.jrd.  extra  brolc^n  stone  or  frmveJ 

Cn.jrd.extraaand 


Extender!  tofaU  brick,  paving   

Ext*'ndcd  total*  fl^phaltic  runcrete  pavfnff .  . 
Extend*^!  t"'nl*  rc-inforerd  concret**  pavinic. 
An  U>ta\8  on  Alternate  No.  2. 


$0.70 

$0.70 

$0.75 

.40 

.75 

.67 

.40 

.65 

.52 

.80 

.90 

.92 

.80 

.80 

.77 

3.29 

3.28 

3.18 

J.  19 

3.22 
2.98 

2.30 

3.90 

2.28 

2.60 

.40 

.50 

10.00 

20.00 

15.00 

.18 

.14 

.10 

.10 

.10 

.10 

.10 

3.2$ 

5.00 

J. 00 

2.25 

$301,200 

$303,250 

$305,150 

$231,200 

$279,550 

$229,200 

$256,050 

Last  Week's  Contracts  About 
the  Same  as  Year  Ago 

Last  week'R  Construction  News  aec- 
tior.  was  the  heaviest  on  record.  Its 
nineteen  pages  carried  856  tip.q  to  con- 
struction men.  The  nrincipal  increase 
wan  in  proposed  worK  which  had  not 
yet  reached  the  contract-awarded  stage. 


The  value  of  contracts  for  the  week  of 
March  AH  was  $37,226,000,  again.st 
$38,000,000  for. the  same  week  last  year 
and  f2.''..000,000  for  the  corresponding 
period  in  1921.  The  average  weekly 
value  for  March,  1920,  wn.'^  $37,000,000 
the  same  as  ]a^i  week. 

Of  the  $37,226,000  awarded  during  the 
week,   $17,138,000   was  for   public    im- 


Demand  for  freight  cars  in  excess  of 
the  current  supply  amounted  to  80,633 
cars,  Feb.  28,  an  increase  of  3,733  since 
Feb.  23. 

Fewer  freight  cars  were  in  need  of 
repairs  on  Feb.  15  than  at  any  time 
during  the  last  two  years.  On  that 
date,  206,585  or  9.1  per  cent  of  cars 
on  all  lines  were  in  bad  order.  This 
represents  a  decrease  since  Feb.  1  of 
2,886. 

Locomotives  in  need  of  repairs.  Feb. 
15,  totaled  15,581,  an  increase,  due  to 
bad  weather  conditions,  of  169  over  the 
total  of  Feb.  1.  This  represented  24.1 
per  cent  of  locomotives  on  all  lines. 

New  freight  cars  of  all  descriptions 
on  order  Feb.  15,  totaled  97,932,  an 
increase  of  29,600  over  the  number  on 
order  Jan.  1,  1923. 

provcments  and  $20,088,000  for  private 
projects.  Building  awnrds,  above  a 
minimum  value  "f  $150,000  and  amount- 
ing to  $12,217,000  for  tho  week,  were 
divided  as  follows:  $10,237,000  for 
privatf  and  $1,980,000  for  public  build- 
ings. Canadi,-!!)  lettines  reached  a  total 
value  of  $4.fi.'S0,()00  as  against  $4,806,000 
for  the  Southern  and  $4,828,000  for  the 
Western  sections  of  the  United  States. 
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Structural  Steel  Sales  Increase 

A  further  increase  in  sales  of  fab- 
ricated structural  steel  is  reported  for 
February  by  the  Department  of  Com- 
merce through  the  Bureau  of  the  Cen- 
sus. Sales  amounted  to  80  per  cent  of 
shop  capacity  as  against  76  per  cent 
for  January.  Total  sales  reported  for 
February  by  151  Arms,  with  a  shop 
capacity  of  219,9.55  tons  per  month, 
amounted  to  176,787  tons,  the  highest 
since  last  May. 

Tonnage  booked  each  month  by  164 
identical  firms,  with  a  capacity  of  223,- 


FABRICATED  .STRUCTURAL  STEEL  .SALE8 
Actual  Per  Cent  Estimated 
Tonnage  of  Total 

1922  Booked        Capacity       Booking 

April S    197,796  89  222.500 

May ■     181,503  81  202,500 

.lune 162,876  73  182,500 

July 153,903  69  172,500 

August 152.253  68  170,000 

September 143,566  64  160,000 

October 128,315  58  145.000 

November 108,593  49  122,500 

Deoember 130,082  58  145,000 

1923 

January 168.336*  76  190,000 

February 176,787**         80  200,000 

*Reported  by  161  firms  with  a  capacity  of  222,605 
tons.  **Reported  by  151  firms  with  a  capacity  of 
219,955  tons. 


355  tons  per  month,  is  shown  in  the 
accompanying  table,  pro-rated  to  a 
capacity  of  250,000  tons  per  month,  to- 
gether with  the  per  cent  of  shop 
capacity  represented  by  these  bookings. 

Building  tips  in  Construction  News 
last  week  totaled  270,  and  55  were  for 
buildings  to  cost  $500,000  and  over. 
These  latter  aggregated  $50,000,000,  in 
the  following  stages :  38  proposed  build- 
ing jobs,  to  cost  $38,000,000;  9  bids- 
desired,  $6,150,000;  2  bids-received, 
over  $2,000,000;  6  contracts  awarded^ 
$4,000,000. 


Weekly  Construction  Market 


THIS  limited  price  list  is  published 
weekly  for  the  purpose  of  giving  cur- 
rent prices  on  the  principal  construction 
materials,  and  of  noting  important  price 
changes    on    the    less    important    materials. 


Moreover,   only  the  chief  cities  are  quoted. 

Valuable  suggestions  on  costs  of  work 
can  be  had  by  noting  actual  biddings  as 
reported  in  our  Construction  News  section. 

The    first    issue    of    each    month    carries 


complete  quotations  for  all  construction 
materials  and  for  the  Important  cities. 
The    last    complete    list    will    be    found    In 


the     issue 
April  5. 


of    March     1 ;     the    next,    on 


Steel  Products:  New  York 

Structural  shapes,  100  lb ?3.44 

Structural  rivets.  100  lb 4.00 

Reinforcing  bars,  f  in.  up, lOOjb 3.34 

Steel   pipe,   black,  2§  to  6  in.  lap, 

discount 51% 

Cast-iron  pipe,  6 in.  and  over, ton -(-57.20 

Concreting  Material: 

Cement  without  bags,  bbl 2.70@2.80 

Gravel,  j  in.,  cu.yd 2.00 

Sand,  cu.yd _. 1.00 

Crushed  stone,  f  in.,  cu.yd ,^  1.7S 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 63.00 

Lime,  finishing,  hydrated,  ton 16.80@17.10 

Lime  common,  lump,  per  bbl 3.00@3.25 

Common  brick,  delivered,  1,000 23.50 

Hollow     building     tile,     4x12x12, 

per  block Not  used 

Hollow    partition    tde     4x12x12, 

per  block 1314 

Linseed  oil,  raw,  5  bbl.  lots,  gal -rl  .04 

Common  Labor: 

Common  labor,  union,  hour 60 

Common  labor,  non-union,  hour 45@.60 


Atlanta     Dallas     Chicago 


53.95 
4.60 
3.85 

53% 
52.50 


2.90 
1.75 
1.24 
2.00 


?4.50 
5.25 
3. IS 

45% 
57.00 


2.25 
2.25 
i.87i 
2.50 


38.00  53.00 

23.00  22.50 

1.95  2.50 

13.00  -Ml. 60 


?3.20 
3.75 
3.10 

S9|% 
-1-55.20 

2.20 

2.25 
2.25 
2.25 


60.50 

20.00 

1.50 

11.00 


Minne- 
apolis 

$3.45 
4,00 
3.35 

SS-5% 
60.50 


2.39 
1.75 
1.00 
2.25 


44.75 

25.50 

1.2S 

17@19 


.0859 


.0859 
—1.05 


.115 


.115 
1.16 


.0836 


.35     .30®.  SO 
.30     .30®. 50 


.0674 
1.12 


.72* 


-(-1.16 


.35®.  SO 


Denver 

$3.95 

5. IS 

-1-3. 97i 

38% 
65.00 


2. 85 
1.90 
1.00 
3.S0 


SI  .00 

24.00 

2.70 

12.00 

.065 

.065 
1.25 


.SO@.SS 
.3S@.50 


San 
Francisco 

$3.45 

4.75 
3.30 


Seattle   Montreal 


-(-$4.00 
-(-4.50 
-(-4.00 


38.2@46.5%  45% 
57.00        58.00 


2.71 
2. IS 
1.50 
2.15 


39.00 

22.00 

1.75 

15.50 


2.90 

1.00 
1.00 
3.00 


-(-30.00 
24.00 
2.80 
13.00 


.108 
1.09 


.11 


.11 

.86 


$3.75 
5.50 
3.25 

32.76 
55.00 


2.88 
1.50 
1.25 
1.90 


95.00 
21.00 
11.00 
16.50 

.115 


1.17 


.S6\ 

.50      .30®. 70 


.25 


Explanation  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
45-5%  means  a  discount  of  45  and  5  per 
cent.  Charge  is  15c.  per  100  lb.  for  cutting 
reinforced   steel   into    2-ft    lengths   or   over. 

New  York  quotations  delivered,  except 
sand,  gravel  and  crushed  stone,  alongside 
dock ;  common  lump  lime,  in  280-lb.  bbl. 
net.  and  hydrated  lime  f.o.b.  cars  ;  tile  "on 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b. 
Cement  and  concrete  laborers'  rate,  Sljc. ; 
pick  and  shovel  men,  60c.  per  hr. 

Chicneo  quotes  hydrated  lime  in  50-lb. 
bags ;  common  lump  lime  per  180-lb.  net. 
Lumber  delivered  on  Job. 

Minneapolis  quotes  on  flr  instead  of  pine. 
Brick,  sand  and  hollow  tile  delivered.     Ce- 


ment on  cars.  Gravel  and  crushed  stone 
quoted  at  pit.  We  quote  on  brown  lime 
per  180-lb.  net :  white  is  $1.70  for  Kelly 
Island  and  $1.60  for  Sheboygan.  Common 
labor  not  organized. 

Denver  quotes  on  fir  instead  of  pine. 
Cement  "on  tracks"  ;  gravel  and  sand  at 
pit :  stone  on  cars ;  lime,  brick,  hoUow  tile 
and  lumber  on  job.  Tile  price  is  at  ware- 
house. Linseed  oil,  delivered,  in  wooden 
bbl.      Common    lump    lime   per    180-lb.    net. 

Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  180-lb.  net. 

Dallas  quotes  lime  per  180-lb.  bbl.  Steel, 
cement,  cast-iron  pipe  and  crushed  stone 
f.o.b.   cars,   other   materials  delivered. 

San  Francisco  quotes  on  Heath  tile,  5  J 
X  8  X  11  J.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 


plus  freight  to  railway  depot  at  any  ter- 
mimil.  Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  dealers  in  >'ards  at 
San  Francisco,  fOr  No.  1  fir  common. 

Seattle  quotes  on  Douglas  fir  (delivered) 
instead  of  pine.  Lump  finishing  lime  per 
180-lb.  net.  Hollow  building  tfle  delivered. 
Hydrated  lime  in  paper  sacks.  Sand  and 
gravel  at  bunkers. 

Montreal  quotes  on  pine  casing.  Sand, 
stone,  gravel  and  lump  lime  per  ton.  Ce- 
ment, lime  and  tile  are  delivered :  sand, 
gravel  and  stone  on  siding ;  brick  f.o.b. 
plant ;  steel  and  pipe  at  warehouse.  Hollow 
tile  per  ft.  Cement  price  is  in  Canadian 
funds  (the  Canadian  dollar  stands  at  97.77). 
Bag  charge  is  SOc.  per  bbl.  Discount  of  lOc. 
per  bbl.  for  payment  within  20  days  from 
date  of  shipment.  Steel  pipe  per  100  ft. 
net ;  2i-in.,  $32.76  ;  6-in..  $108. 


Consequent  to  recent  advances  in  coke, 
iron  and  steel  scrap  and  pig-iron  prices, 
structural  shapes  are  now  quoted  at  a 
minimum  of  $2.35  per  100  lb.,  Pitts- 
burgh mill,  with  $2.50  applying  on  spec- 
ified deliveries.  Plates  are  also  at  a 
minimum  of  $2.35,  with  offers  of  $2.50(5) 
$2.60  to  secure  deliveries  in  thirty  to 
sixty  days.  Bar  mills  are  completely 
sold  up  for  the  next  quarter.  A  mini- 
mum of  $2.35,  however,  is  quoted  on 
large  tonnages,  with  small  lots  for  quick 
shipment  not  under  $2.50  per  100  lb. 

Reinforcing  bars  quoted  in  Denver 
warehouses  at  $3.97i  as  against  $3.62i 


Changes  Since  Last  Week 

per  100  lb.;  in  Seattle,  $4,  advanced 
from  $3.80.  Seattle  also  reports  ad- 
vances of  20c.  on  steel  shapes  and  25c. 
per  100  lb.  on  structural  rivets. 

Bessemer  pig  iron  up  2oc.,  basic,  SOc. 
and  No.  2  foundry,  $1.50  per  ton  at 
Pittsburgh.  Following  pig-iron  rise, 
cast-iron  pipe,  6-in.,  advanced  tto  $57.20, 
from  $56.50  per  ton.  in  New  York;  Chi- 
cago quotes  $55.20,  compared  with  $54.20 
per  ton,  one  week  ago. 

Lime,  brick  and  concreting  materials, 
generally,  show  marked  price  stability 
in  the  current  market.  Brick,  however, 
advanced  60c,  per  M  in  Dallas. 


Lumber  mills,  particularly  yellow 
pine,  are  sold  up  for  some  weeks  ahead; 
price  levels  remaining  fairly  firm.  Seat- 
tle, however,  reports  a  rise  in  Douglas 
fir,  to  $30,  as  compared  with  $29  per  M 
ft.  b.m.,  last  week.  The  inadequate  car 
supply  in  the  Southeastern  lumber  dis- 
tricts is  reported  to  be  growing  in  seri- 
ousness. 

Raw  linseed  oil,  in  5  bbl.  lots,  advanced 
to  $1.04,  f.o.b.  New  York,  as  against 
$1.02;  in  Minneapolis,  $1.16,  compared 
with  $1.13  per  gal.  Atlanta  reports  a 
decrease  to  $1.05,  from  $1.07  per  gal., 
one  week  ago. 
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Educating  the  Highway  Amateur 

SEARCH  for  the  universally  supreme  type  of  road 
is  persistent.  Last  week  at  Harrisburg,  Pa.,  at  the 
conference  of  highway  officials  called  by  Governor 
Pinchot,  evidence  of  the  quest  appeared  repeatedly  in 
the  questions  raised  for  answer.  It  is  difficult  for  the 
heads  of  government  not  trained  as  engineers  to  avoid 
the  notion  that  there  is  somewhere  to  be  found  a  univer- 
sally best  road  and  that  it  will  be  disclosed  if  road 
officials  will  go  into  conference  and  talk  enough  about 
the  subject.  At  the  Harrisburg  conference  it  proved 
easy  as  usual  to  raise  a  dispute  between  partisans  of 
different  types  of  roads  and  as  usual  this  dispute  ar- 
rived nowhere.  The  useful  effort  of  the  conference  was 
the  determination  with  which  the  engineer  delegates 
drove  home  the  truth  that  the  selection  of  road  type 
and  its  design  are  widely  different  problems  in  different 
sections  of  the  country  and  that  knowledge  of  traffic 
and  its  probable  ti'end  is  essential  to  intelligent  selec- 
tion and  design.  There  is  no  universally  best  road 
surface  any  more  than  there  is  a  best  type  of  bridge 
or  a  best  size  of  shoes.  If  this  fact  can  be  established 
in  the  minds  of  public  officials  it  will  pay  to  hold  many 
conferences  like  that  called  by  the  Governor  of  Pennsyl- 
vania even  though  they  develop  no  thought  with  which 
the  road  expert  is  not  familiar. 

To  Safeguard  Municipal  Bonds 

IN  1922  the  American  people  invested  a  billion  and  a 
quarter  dollars  in  municipal  and  state  bonds.  This 
is  a  tremendous  business  and  one  closely  related  to  that 
common  bugbear  of  all  of  us,  taxes.  And  yet  it  is  a 
business  controlled  for  the  most  part  by  inexpert  men, 
the  results  of  whose  mismanagement  are  concealed  in 
the  maze  of  governmental  accounting.  The  common 
assumption  is  that  a  city  or  a  state  cannot  go  bankrupt, 
that  the  issuance  of  obligations  is  so  safeguarded  by 
laws  that  there  will  always  be  ample  security  for  all 
legal  debt.  The  facts  are  that  the  rising  cost  of  gov- 
ernment and  the  multiplication  of  governmental  units 
overlapping  the  same  community  assets  have  made 
repudiation  a  growing  possibility.  A  few  such  pos- 
sibilities, not  specified  by  location,  are  indicated  in  a 
report  just  issued  by  the  Institute  of  Public  Service, 
of  New  York  City.  Gaylord  C.  Cummin,  an  engineer 
of  long  experience  in  municipal  finance,  has  been 
looking  into  the  books  of  some  of  our  cities  and 
coi'nties  and  he  finds  some  alarming  facts.  Many  mu- 
nicipal issues  are  not  legally  valid,  many  can  never  be 
paid  off  under  present  practices,  some  bad  faith  has 
l>een  revealed  and  mismanagement  and  confusion  of 
accounts  is  general.  Much  of  this  abu.se  is  uninten- 
tional; it  is  due  to  the  ignorance  of  the  office  holder 
appointed  or  elected  to  a  job  which  requires  experience 
and  financial  knowledge.  Only  a  little  of  it  is  due  to 
corruption.  But  as  long  as  the  public  will  buy  the  con- 
dition will  continue.  It  is  proposed,  therefore,  to  or- 
ganize   a   so-called    Municipal    Bond    Service,    for   the 


benefit  of  the  buyer,  a  service  which  by  publicity  will 
try  to  educate  both  the  buyer  and  the  seller  of  govern- 
mental bonds  to  the  dangers  in  unwise  financing.  So 
far  the  idea  is  embryonic,  but  the  facts  are  authentic 
and  the  future  is  threatening.  The  proposal  for  reform 
is  most  commendable. 

Why  Not  a  Smaller  Cement  Sack 

NO  LITTLE  part  of  the  current  high  price  of  cement 
is  due  to  the  expense  of  the  cloth  sack.  The  material 
from  which  these  sacks  are  made  has  been  constantly 
rising  in  price  until  now  each  new  sack  costs  the  cement 
manufacturer  approximately  twice  as  much  as  he 
charges  for  it.  Part  of  this  is  paid  by  the  cus- 
tomer, a  part  is  absorbed  by  the  re-use  of  such  bags 
as  are  returned  and  rebated  for  but  a  great  deal  is 
lost  because  of  the  loss  of  bags  after  one  use  and  be- 
cause of  the  cost  of  renovation.  Obviously,  a  paper 
bag  strong  enough  to  stand  transportation  and  thrown 
away  after  one  use  would  mean  a  saving  to  both  maker 
and  u^er.  Paper  strong  enough  for  the  purpose  is 
available  but  the  main  factor  against  its  use  is  the 
apparent  fact  that  the  user  demands  his  cement  in 
quarter-barrel,  that  is  1  cu.ft.,  sizes  and  paper  sacks 
of  that  size  will  not  stand  the  necessary  wear  and  tear. 
Fifty-pound,  or  approximately  i  cu.ft.,  paper  sacks  on 
the  contrary  seem  to  stand  up  under  any  normal  service 
but  the  cement  companies  are  reluctant  to  attempt  them 
because  of  the  impression  among  engineers  and  con- 
tractors that  the  present  standard  sack  is  so  convenient 
as  a  unit  of  measure.  Is  this  a  fact?  Is  there  in- 
herently more  difficulty  in  measuring  with  the  more 
easily  handled  and  cheaper  J  cu.ft.  paper  sack  than  with 
the  standard  1  cu.ft.  cloth  sack?  The  cement  manu- 
facturers would  like  to  know. 

A  First  Step  Which  Should  Count 

SLOWLY  but  surely  the  idea  is  taking  hold  that 
transportation  today  is  a  unit  problem,  not  to  be 
separated  into  its  hitherto  antagonistic  highway,  water- 
way and  railway  elements.  The  unprejudiced  student, 
not  hampered  by  allegiance  to  any  one  of  the  three 
services,  has  long  recognized  the  necessity  for  some 
better  co-ordination,  some  superior  means  which  would 
assign  to  each  its  economic  field  and  would  interlace 
the  three  to  the  greater  good  of  each  and  of  the  people 
who  pay  the  bills.  History  and  practice  and  prejudice 
all  have  worked  against  any  such  co-ordination,  but  now 
the  drive  of  economic  events  is  forcing  even  the  pro- 
ponents of  each  to  admit  its  necessity.  Given  a  nece.s- 
sity  and  enough  people  who  recognize  that  necessity, 
a  consequent  solution  is  only  a  matter  of  time.  That 
is  why  the  coming  meeting  of  the  Chamber  of  Com- 
merce of  the  United  States,  at  which  the  co-ordination 
of  transportation  is  the  major  subject,  is  a  hopeful 
sign.  Such  conferences  as  this  can  effect  little  direct 
action,  but  by  bringing  together  the  best  minds  in  many 
complementary  fields  there  can  result  a  statement  of 
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the  problem  which  i.s  the  first  requirement  for  its  solu- 
tion. The  railways  today  are  more  willing  than  ever 
before  to  admit  the  place  of  the  motor  truck  in  the  short 
haul  and  distribution  field;  the  motor  truck  interests 
are  just  about  ready  to  concede  their  inability  to  make 
money  in  the  long  hauls;  the  sane  waterway  advocates 
may  doubtless  be  persuaded  to  throw  overboard  the 
lunatic  fringe  who  see  in  the  canal  and  river  the  cure 
of  all  our  economic  ills.  When  all  of  them  sit  around 
the  same  table  some  useful  compromise  should  emerge. 

Floor  Load  Data 

OPPORTUNITY  is  given  by  the  floor  load  measure- 
ments in  the  Equitable  Building,  reported  in  this 
issue,  to  bring  together  much-needed  data  on  the  floor 
loads  which  occur  in  different  classes  of  building  occu- 
pancies. There  are  few  figures  on  record  concerning 
such  loads.  Building  laws  prescribe  loads  for  design, 
which  loads  vary  picturesquely  from  city  to  city;  and 
for  the  rest,  a  very  rough  sort  of  guessing  is  depended 
upon  by  designers.  There  is  a  fair  justification  for 
this  process  of  guessing,  since  floors  must  be  made 
strong  enough  to  carry  not  only  the  particular  loads 
of  this  or  that  tenant  but  any  load  that  may  chance  to 
occur  in  the  varied  conditions  of  a  long  period,  under 
changing  occupancy.  Occasional  heavy  concentrated 
loads  are  as  likely  to  endanger  a  floor  as  excessive  dis- 
tributed loading.  The  necessary  basis  for  all  sound 
judgment  of  proper  design  loading  is  a  large  and  com- 
prehensive collection  of  data  on  actually  existing  floor 
loads.  The  Equitable  Building  weighings  constitute  an 
excellent  beginning  toward  such  a  compilation.  If 
engineers,  architects,  and  industrial  men  in  different 
fields  will  contribute  each  a  little  item  of  data  from  his 
own  observation,  a  collection  of  load  figures  may  be 
obtained  that  will  have  commanding  importance  in 
fixing  a  sound  and  economical  basis  for  building  design. 
These  contributions  will  be  of  additional  value  if  they 
include  observations  on  load  concentrations  that  may  be 
expected  in  normal  use,  though  the  fundamental  im- 
portance will  lie  in  the  figures  on  actual  loads  of  regular 
occurrence,  and  on  their  grouping.  How  important  the 
latter  will  be  is  plainly  enough  indicated  in  the  sample 
sketches  accompanying  the  Equitable  data,  which  show 
very  clearly  that  in  most  cases  the  larger  part  of  the 
loading  comes  upon  one  or  two  of  the  floor  members 
and  that  the  required  floor  strength  is  quite  different 
from  that  indicated  by  the  average  square  foot  figures. 
When  such  data  are  obtained  from  many  different  kinds 
of  buildings — not  merely  office  buildings — we  will  be 
a  step  nearer  the  ideal  of  efficiency  and  economy  in 
building  design. 

Publicity  for  Public  Works 

FIFTY  thousand  dollars  for  a  publicity  campaign  of 
engineering  facts!  That  is  what  the  Sanitary  Dis- 
trict of  Chicago  has  appropriated  to'  broadcast  facts 
relating  to  its  reason  for  being  and  its  side  of  the 
water  diversion  controversy  with  the  federal  govern- 
ment. Just  how  much  water  does  Chicago  need  to  divert 
from  Lake  Michigan  and  the  Great  Lakes  system  to 
protect  its  water  supply  and  maintain  its  remarkably 
low  typhoid  death  rate?  Perhaps  a  better  way  of  put- 
ting the  question  would  be  to  ask  just  how  much  should 
be  allotted  to  Chicago.  As  the  question  now  stands 
most  people  in  Chicago,  if  they  know  anything  at  all 


about  the  controversy,  see  mainly  the  health  side  of 
it  with  water  power  decidedly  as  a  side  issue,  while 
most  people  outside  of  Chicago,  if  they  know  or  care 
anything  about  the  case,  see  principally  the  fact  that 
Chicago  persists  in  making  an  illegal  and  disproportion- 
ately large  diversion  of  water  from  the  Great  Lakes.  The 
average  individual  soon  is  lost  in  the  maze  of  lowered 
lake  levels,  early  gentlemen's  agreements  in  Congress, 
Illinois  Valley  protests,  huge  costs  for  sewage  treat- 
ment, dilution  factors,  states  rights,  prehistoric  outlets 
and  actual  present-day  diversions,  an  intricate  conglom- 
eration of  law  and  engineering,  romance  and  sanitary 
science.  Surely  $50,000  is  small  enough  for  an  adver- 
tising appropriation  for  this  $75,000,000  going  concern 
whose  main  business  is  to  maintain  the  health  of 
3,000,000  people. 

The  1922  Typhoid  Honor  RoU 

SANITARY  engineers,  public  health  officers,  and  all 
others  who  have  contributed  in  any  way  to  the 
rapid  decline  of  typhoid  fever  in  the  United  States 
during  recent  years  are  to  be  congratulated  on  the  re- 
markable showing  for  the  year  1922  just  made  available 
through  the  prompt  annual  survey  of  typhoid  fever  in 
cities  of  100,000  and  over  now  made  for  the  eleventh 
time  by  the  Journal  of  the  American  Medical  Associ- 
ation. Eighteen  cities,  as  compared  w'ith  the  previous 
high  record  of  ten,  are  on  the  1922  typhoid  honor  roll, 
as  having  a  typhoid  death  rate  of  two  or  less  per 
100,000.  Three  of  these  eighteen  cities  reported  no 
deaths  whatever  from  typhoid  and  seven  cities  had  a 
typhoid  death  rate  of  from  1  to  0.  All  but  five  of  the 
entire  sixty-nine  cities  had  typhoid  death  rates  of  less 
than  ten.  The  highest  in  the  list  were  Trenton  with 
15.9  and  Nashville  with  16.2,  both  well  under  the  20 
per  100,000,  which  for  many  years  was  considered  a 
creditably  low  rate. 

The  mass  figures  for  the  fifty-seven  cities  for  which 
figures  going  back  to  1910  are  available  show  a  decline 
in  the  typhoid  death  rate  from  19.52  to  3.15  per  100,000, 
while  the  total  deaths  dropped  from  4,114  to  851,  al- 
though from  1910  to  1922  the  total  population  under 
consideration  increased  from  21  to  27  millions.  This 
is  an  actual  saving  of  3,263  persons  from  death  by 
typhoid  in  1922  as  compared  with  1910.  A  far  larger 
saving  would  be  shown  by  computing  the  typhoid  deaths 
year  by  year  at  the  1910  rate. 

The  1922  record  for  the  sixty-nine  cities  is  most 
gratifying,  full  of  uncertainties  as  to  the  causes  of 
some  of  the  highly  divergent  rates  as  it  certainly  is. 
For  instance,  although  the  Jounml  comments  on  the 
probable  causes  of  the  typhoid  rank  held  by  some  of 
the  cities,  it  does  not  attempt  anything  of  the  sort 
for  Trenton,  which,  it  is  only  fair  to  that  city  to  state, 
had  a  1921  rate  and  also  an  average  for  the  five  years 
1916-20  far  below  the  figure  for  1922.  Trenton  uses 
filtered  Delaware  River  water  and  there  is  no  apparent 
reason  why,  so  far  as  the  public  water  supply  is  con- 
cerned, its  typhoid  rate  should  not  be  as  low  as 
Paterson's,  which  also  has  a  filtered  water  (from  the 
Passaic),  but  Paterson  had  a  typhoid  death  rate  in  1922 
of  only  2.1  as  compared  with  Trenton's  15.9.  Jersey 
City  and  Newark  in  the  same  state,  both  with  unfiltered 
.supplies  from  upland  sources,  had  a  1922  death  rate 
of  1.6  and  2.7  respectively.  Why  Trenton  makes  so  poor 
a  shewing  is  a  proper  subject  for  investigation. 
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More  College-Bred  Engineers 
for  the  Railways 

ENGINEERING  personnel  problems  on  the  railways 
have  become  sufficiently  acute  for  the  higher  offi- 
cials to  take  cognizance  of  them.  Studies  have  disclosed 
that  college  men  are  not  going  into  the  service  of  the 
railways;  in  fact,  investigators  find  that  only  about  5 
per  cent  of  the  engineering  graduates  seek  railway  em- 
ployment. This  is  far  different  from  the  old  days  of 
extensive  construction  when  civil  engineering  and  rail- 
way engineering  were  practically  synonymous,  and  the 
young  engineer  drifted  naturally  into  railway  work. 

Those  who  have  the  interests  of  the  railways  at  heart 
recognize  that  the  problems  of  the  railway  today  cannot 
be  met  satisfactorily  by  the  man  whose  greatest  asset 
is  his  energy  and  physical  strength,  his  ability  to  drive 
things  through  to  a  physical  conclusion.  Officials  with 
a  wider  appreciation  of  the  economic  aspects  are  now 
needed,  and  they  can  be  secured  best  from  among  men 
of  technical  training,  rather  than  from  those  who  come 
up  through  the  ranks  as  foremen,  roadmasters  and 
telegraph  operators.  The  problem  now  is  one  of  oper- 
ation, of  improvement  and  increased  facilities  and  of 
efficient  m.aintenance  of  equipment  and  roadbed.  It  is 
a  transportation  question  which  involves  economics,  and 
deals  more  intimately  with  the  complications  of  a  highly 
specialized  civilization  than  with  the  lines  and  grades, 
mules  and  mess  camp  of  a  construction  job.  Engineers, 
but  of  a  different  type,  are  needed  just  as  much  as  in 
the  old  construction  days. 

Unquestionably  it  was  the  appreciation  of  the  short- 
age and  need  of  college  men  in  railway  work  which  led 
to  the  appointment  by  the  American  Railway  Engineer- 
ing Association  of  its  recently  announced  committee  on 
education.  So  far,  apparently,  the  A.  R.  E.  A.  commit- 
tee has  concerned  itself  mostly  in  suggesting  to  the 
colleges  methods  whereby  they  may  improve  the  teach- 
ing of  transportation.  But  the  difficulty  now  is  not  so 
much  in  presenting  better  collegiate  material  to  the 
railways  nor  even  in  persuading  the  railways  that  they 
need  the  college  trained  engineer.  What  must  be  done 
is  to  persuade  the  young  engineer  that  he  has  a  future 
in  the  railway. 

While  one  of  the  objects  of  the  committee  will  be  to 
let  the  colleges  know  the  kind  of  teaching  needed,  the 
education  on  the  part  of  the  Association  must  extend  to 
the  railways  themselves.  It  will  be  their  great  obliga- 
tion to  take  care  of  tho  student  when  he  is  ready  to 
enter  the  railway's  employ.  Probably  this  point  of 
overcoming  the  reluctance  of  the  roads  to  encourage  and 
develop  its  technical  recruit,  once  he  is  in  the  service, 
is  the  greatest  service  the  committee  can  render. 

Assurance  that  railway  technical  employees  have 
equal  opportunity  with  those  outside  will  go  a  long  way 
toward  recruiting  more  of  them.  Officials  must  recog- 
nize that  if  these  men  are  to  be  loyal  to  them,  they 
themselves  must  be  loyal  to  the  trained  employee,  whose 
attainments  mu.'<t  be  recognized  by  rca.Monably  adequate 
compensation  and  by  advancement.  Some  of  the  tra- 
ditions that  stand  in  the  way  of  promotion  can  undoubt- 
edly be  done  away  with  sufficiently  to  enable  the  in- 
dividuals in  the  engineering  staff  to  progress  toward 
the  top  in  at  least  as  favorable  a  manner  as  the  un- 
tutored maintenance-of-way  man  or  telegraph  operator. 
The  railways  have  a  reputation  of  being  a  poor  place 
to  work,  a  place  where  many  of  the  desirable,  modern 


factors  are  lacking.  Few  engineers  at  present  would 
recommend  that  their  own  sons  seek  railway  employ- 
ment. 

When  the  committee's  work  has  been  assimilated  by 
the  officials  on  the  roads,  the  collegiate  problem  of  pro- 
ducing men  to  fill  these  positions  of  promise  will  prob- 
ably be  found  to  have  solved  itself. 


Land  Dredges  for  Southern  Drainage  Work 

rr  seems  a  fair  conclusion  from  the  records  given  in 
the  article  on  drainage  ditching  in  Mississippi  that 
walking-dredge  service  in  southern  overflow  and  marsh 
lands  is  a  question  of  weather  and  land  conditions. 
Where  these  are  favorable,  or  even  where  they  are  not 
notably  bad,  the  land  excavator  has  an  economic  place 
in  drainage  ditching  which  cannot  be  overlooked.  Cer- 
tainly it  should  not  be  put  out  of  consideration  because 
delta-land  ditching  practice  in  the  past  has  not  given 
it  recognition. 

Briefly  the  situation  which  confronts  drainage  engi- 
neers is  this.  Excavation  by  floating  dipper  dredges 
is  so  much  less  expensive  that  it  is  cheaper  to  dig  a 
ditch  large  enough  to  give  the  dredge  passage  than  to 
reduce  the  yardage  by  digging  a  smaller  ditch  requir- 
ing the  use  of  other  equipment.  Engineers,  therefore, 
have  designed  drainage  ditch  systems  for  construction 
by  floating  dredges.  This  has  resulted  in  the  upper 
reaches  of  ditch  being  larger  than  need  be  to  satisfy 
the  requirements  of  hydraulic  design.  In  brief,  unsym- 
metrical  ditch  systems  have  commonly  been  designed 
and  built  to  meet  the  requirements  of  a  construction 
method. 

Again,  with  floating  dredges,  ditches  have  generally 
had  to  be  excavated  from  outlet  to  source  and,  as  a 
navigable  channel  is  at  all  times  a  requisite  of  con.struc- 
tion,  it  has  also  been  necessary  to  joint  up  adjacent 
ditches  by  connecting  channels  not  required  except  to 
shift  the  dredge  from  one  unit  of  the  system  to  another. 
A  method  of  avoiding  these  objections  by  using  a 
combination  outfit  of  floating  dredges  and  land  dredges 
of  the  "walking"  type  is  suggested  in  the  article 
referred  to.  This  article  makes  out  an  excellent  case 
for  the  walking  dredge  as  a  companion  to  the  floating 
dredge  in  drainage  ditching.  Its  case  will  be  improved 
when  full  advantage  of  its  possibilities  is  taken  in  de- 
signing ditch  systems.  For  example,  the  common  cus- 
tom of  paying  for  a  minimum  size  of  ditch  based  on 
floating  dredge  requirements  instead  of  for  the  actual 
size,  however  small,  of  ditch  dug  is  a  case  for  remedy. 
AH  things,  however,  are  not  favorable  to  the  walking 
dredge.  It  has  been  developed  mostly  in  northern 
drainage  work  and  particularly  in  Minnesota  and  north- 
ern Wisconsin.  In  these  fields  the  conditions  are  gen- 
erally more  favorable  than  in  the  delta  lands  of  the 
south  for  a  heavy  land-traveling  machine.  The  swamp 
land  and  muskeg  of  the  north  are  fairly  substantial 
ground  in  the  dry  summer  sea.son  and  in  winter  the 
soil,  though  soaked,  is  stiffened  by  frost.  Some  of  the 
slough  lands  of  the  delta  region  are  seldom  dry  for 
any  considerable  period  and  when  wet  are  impassable 
for  any  heavy  land-traveling  machine.  As  indicated  in 
the  article,  the  chief  causes  of  delay  in  walking-dredge 
work  were  slipping  off  wet  banks  into  the  ditch  and 
miring  in  the  "dr>'"  bayous.  Weather  and  land  con- 
ditions are  the  factors  controlling  success. 
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Flat-Slab  Designs  for  Two  Railway  Elevated  Stations 

Varying  Conditions  at  Adjacent  Sections  of  Lackawanna's  East  Orange  Grade  Elevation  Viaduct 
Required  Two  Differing  Types  of  Flat-Slab  Details  and  Design 


By  M.  Hirschthal. 


Concrete   Engineer, 


&  Western   R.R., 


AS  A  PART  of  the  third-tracking  and  grade  elevation 
iV  of  Lackawanna  R.R.  through  East  Orange,  N.  J., 
it  was  necessary  to  build  two  elevated  structures  with 
the  new  stations  at  Brick  Church  and  East  Orange, 
consisting  each  of  a  long  stretch  of  flat-slab  reinforced- 
concrete  viaduct  with  station  facilities  at  both  the  street 


"A,"  "B,"  "C"  and  "D,"  except  at  the  two  ends  where 
row  "D"  on  the  north  side  is  omitted.     (Fig.  1.) 

Transversely  the  columns  are  spaced  21  ft.  on  centers 
with  7  ft.  2  in.  and  7  ft.  54  in.  cantilevers,  resulting  in 
panels  only  slightly  oblong.  This  transverse  spacing 
prevails  throughout  the  tangential  section  while  for  the 
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FIG,   1— DETAILS   OF  THE  BRICK  CHURCH   VIADUCT  AND   STATUlX.    DELAWARE,   LACK.\ WANNA  &  WESTERN  R,R. 
Drawing  shows  plan  of  station,  three  typical  longitudinal  sections   including  expansion  joint,  and  two  typical  cross-sections. 


and  track  levels.  As  noted  in  E /lyineering  News-Reco)-d, 
March  22,  1923,  p.  536,  the  Brick  Church  viaduct  has  its 
outer  row  of  columns  set  back  from  the  face  of  the 
viaduct  resulting  in  cantilevers,  while  the  East  Orange 
viaduct  has  fascia  columns.  Architecturally  and  struc- 
turally this  results  in  two  quite  different  types  of  struc- 
ture, a  comparis:.n  of  which  is  the  subject  of  this  article. 
Brick  Church  General  Details — The  Brick  Church  via- 
duct is  an  all-concrete  structure  1,085  ft.  long  from  end 
to  end  and  may  be  considered  as  consisting  of  three  parts, 
viz: — one  at  each  end  of  sufficient  width  only  for  the 
acommodation  of  three  tracks,  anch  the  one  (by  far  the 
largest)  in  the  vicinity  of  the  station  pi-oper,  providing 
platform  facilities  for  the  latter  and  therefore  consider- 
ably wider  than  the  ends  mentioned  above.  The  columns 
are  arranged  in  52  transverse  bents  20  ft.  apart  c.  to  c. 
except  at  the  west  end  and  in  four  longitudinal  rows. 


curved  portion  at  either  side  the  three  southerly  rows 
are  kept  on  a  continuous  line  until  the  near-curb  lines 
(bents  4  and  49)  of  Harrison  and  Halsted  Sts.  are 
reached;  the  constriction  is  confined  to  the  northerly 
panel,  the  column  line  being  kept  parallel  to  the  north 
face  with  an  overhang  similar  to  that  at  the  tangent 
section.  This  arrangement  obtained  except  at  the  stair- 
ways and  at  the  elevator  shaft  of  the  island  platform 
where  of  necessity  the  lines  of  columns  were  displaced. 
Harrison  St.  at  the  west  end  of  the  viaduct  is  an  im- 
portant and  much  traveled  thoroughfare,  crossing  the 
tracks  at  an  angle  of  about  86  deg.  with  the  tangent  to 
the  express  track  produced.  A  line  of  columns  was 
placed  at  that  angle  along  the  center  line  of  the  street 
•  and  two  20  ft.  clear  spans  were  provided  on  either  side 
for  driveways,  making  the  column  spacing  22  ft.  8  in. 
c.  to  c.  measured  at  right  angles  to  the  column  bents, 
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while  the  spans  adjacent  to  the  driveway  on  either  side 
were  made  18  ft.  9  in.  centers.  Bents  47  to  52  inclusive 
are  parallel  to  the  street  line. 

For  the  transverse  spacing  at  this  end  the  southerly 
row  of  columns  was  continued  to  the  abutment  while  on 


the  north  platform  is  made  part  of  this  section  of  the 
viaduct,  the  expansion  joint  being  located  at  the  head 
of  these  stairs  because  of  the  change  in  cross-section 
at  the  end  of  the  platform. 
At  Halstead  St.  the  requirements  are  not  quite  as 


FIG.  2 — SIDE  VIEW  OF  TWO  Tn..\T-.«I^.\Ii   VIADfCTS  ON  Till-;  I.ACKA WA.NN.V   <iltADI';   ELKVATIU.N 
Upppr  vUw   shown   Rrick   Church   stiillon    and   vlartiicl   with        mation  and  dhows  In  Ihi-  fnn-groiind  (h>.  faxria  column  with 
columnii   net   bark    from    the    parappi    and    rantllpvpr    ulab :        thro   archM".   which   arp  mnroly  nhowlnit  nrchci..   and    In   the 
lower  view  Is  the  Main  Street  crossing  of  the  liast  Or.-inKe        mld-vlpw  the  i»Ipp1  skew  brldsp  rrosslnR  Main  Street. 


tha  north  side  the  line  of  columns  was  made  parallel  to 
the  north  fa.'^cia  from  the  point  where  the  third  longi- 
tudinal row  (C)  of  columns  intersects  the  east  curb 
column  bent  (49).  The  interior  row  of  columns  was 
located  centrally  between  these  two.  To  minimize  the 
effect  of  expansion  upon  it,  the  exterior  stairway  from 


severe  and  driveways  of  16  ft.  4  in.  clear  between  curbs 
were  found  to  be  satisfactory,  so  that  it  was  not  neces- 
sary to  disturb  the  longitudinal  column  spacing,  of  20  ft. 
centers,  prevailing  along  the  main  part  of  the  viaduct; 
the  transverse  column  arrangement  is  similar  to  that 
at  the  Harrison  St.  end  with  reference  to  the  fascias. 
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Here  again  the  north  stairway  was  made  part  of  the 
end  section  of  the  viaduct  for  the  same  reason. 

To  obviate  the  necessity  of  driving  to  either  end  of 
the  viaduct  when  desiring  to  reach  some  point  on  the 
other  side  a  double  driveway  is  provided  on  the  line  of 
Prospect  Place,  (bents  18  to  20),  adjacent  to  the  station. 

The  main  portion  of  the  viaduct  running  for  the  full 
length  of  the  platforms  is  divided  into  three  sections 
by  two  expansion  joints  consisting  of  a  double  row  of 
columns  6  ft.  on  centers  making  two  of  the  sections 


•i 
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FIG.   3— REINFORCEMENT  OP  A   TYPICAL.   PLAT    SLAB   OK 
THE  BRICK  CHURCH  VIADUCT 

about  250  ft.  long  and  the  third  about  300  ft.  in  length. 
The  longitudinal  column  spacing  is  20  ft.  centers 
throughout  this  main  portion  of  the  viaduct  with  3  ft. 
overhangs  at  the  expansion  joints.  The  station  is  located 
midway  between  expansion  joints,  in  order  that  its  con- 
nection with  the  viaduct  may  be  affected  by  temperature 
stresses  as  little  as  possible. 

The  columns  are  circular  in  cross-section  and  are 
designed  as  hooped  reinforced  columns,  both  the  longi- 
tudinal bars  and  spiral  reinforcement  being  considered 
as  taking  the  vertical  load  as  well  as  the  concrete  in  the 
ratio  of  the  moduli  of  elasticity  of^the  two  materials. 
The  longitudinal  bars  extend  and  are  bent  into  the  slab. 
The  columns  are  all  supported  on  spread  reinforced- 
concrete  footings,  the  double  row  of  columns  at  the  ex- 
pansion joints  being  carried  on  single  footings  for  each 
pair  of  columns. 


Loadings — The  slab  is  designed  to  take  locomotive 
loadings  as  well  as  those  of  the  platforms  and  the  canopy 
column  concentrations,  the  following  methods  being  pur- 
sued in  figuring  the  moments  due  to  the  engine  loading: 

A  system  of  spans  from  one  expansion  joint  to  the 
next  is  taken  as  a  unit  of  a  continuous  structure.  The 
train  load  consists  of  two  E-65  engines  followed  by  a 
uniform  load  of  6.500  lb.  per  lin.  ft.  and  was  so  placed 
as  to  satisfy  the  conditions  respectively  of  m-aximura 
column  reactions,  maximum  negative  moments  at  the 
support  adjacent  to  the  end  and  over  the  interior  col- 
umns, and  also  of  maximum  positive  moments  at  the 
centers  of  the  end  and  interior  spans.  For  the  com- 
putation of  moments  in  the  transverse  direction,  a  uni- 
form load  w  was  assumed  so  placed  along  the  line  of 
tracks  (longitudinally)  as  to  produce  maximum  moments 
corresponding  to  those  found  for  the  conditions  of  the 
locomotive  concentrations,  and  the  moment  from  this 
uniform  load  was  equated  to  that  derived  for  the  con- 
centrations from  which  resulted  the  equivalent  uniform 
load.  This  gave  the  basis  for  the  moments  transversely ; 
the  live-load  being  spread  over  13  ft.  and  each  track 
located  on  the  transverse  column  system  the  maximum 
moments  for  one  track,  two  tracks  or  three  tracks 
loaded  was  obtained  and  the  maximum  used.  Moments 
were  then  found  for  the  dead-load  including  the  canopy 
column  concentrations  as  well  as  for  end  column  re- 
straint and  together  with  the  impact  combined  to  obtain 
maximum  conditions. 

The  next  step  was,  the  distribution  of  these  moments 
over  the  various  bands.  The  maximum  {wsitive  live-load 
moment  longitudinally,  was  considered  spread  over  13  ft. 
and  resisted  by  the  two  half  longitudinal  bands  and 
the  two  diagonal  bands  in  inverse  ratio  of  the  distance 
of  the  center  of  each  band  to  the  center  of  loading ;  the 
resulting  moment  in  the  diagonals  was  increased  by 
the  ratio  of  the  spans.  Since  the  diagonals  also  resist 
a  portion  of  the  moment  transversely,  one  half  the 
average  of  the  transverse  moments  at  the  edge  of  each 
panel  was  considered  distributed  to  the  transverse  and 
diagonal  bands  in  proportion  to  their  spans.  \Vhen  the 
diagonals  were  of  unequal  length,  the  sum  of  their  por- 
tion of  the  longitudinal  and  transverse  moments  was 
distributed  between  them  inversely  as  the  square  of  the 
diagonal  spans.    The  dead-load  moments  were  likewise 

LL' 

distributed  and  impact  added  by  formula  ■  • 

DL+LL 

The  reduction  of  these  moments  for  the  design  of 
column  capitals  and  the  shortening  of  span  resulting 
therefrom,  was  based  on  the  coeificients  of  the  Chicago 
Building  Code,  viz:  0.8  for  negative  moments,  0.6  for 
positive  moments  of  main  bands  and  0.4  for  positive 
moment  of  diagonal  bands. 

The  reinforcing  steel  was  then  selected  for  each  band 
based  on  a  thickness  of  slab  1  ft.  8' in.  with  10  in.  addi- 
tional for  the  drop  panels,  the  required  number  of  bars 
being  bent  up  over  the  supports  and  carried  into  the 
adjacent  panels,  while  temperature  steel  was  provided 
in  the  upper  plane  in  the  longitudinal  direction  as  sho%vn 
in  the  typical  panel.  Fig.  3. 

Stairways — One  of  the  interesting  features  of  this 
viaduct  is  the  design  of  the  stairvs'ays,  already  referred 
to,  at  each  end  of  the  westbound  platforms.  Inasmuch 
as  the  whole  .structure  has  cantilever  fascias,  it  was 
necessary  to  design  a  cantilever  stairway  and  in  order 
to  provide  sufficient  vertical  clearance  under  the  soflit  of 
the  stairs  to  permit  of  use  as  a  portion  of  the  driveway, 
it  became  imperative  to  make  a  turn  in  the  stairway. 
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parallel  to  the  street  line.  This  turn  in  the  stairway 
produced  complications  of  two  kinds,  which  resulted, 
first,  in  sloping  the  main  slab  in  order  to  provide  suffi- 
cient headroom  for  pedestrians  along  the  stairway,  and 
second,  in  a  two-way  cantilever  slab  for  the  stair  plat- 
form at  the  turn  so  as  to  provide  the  maximum  head- 
room under  the  slab  for  the  driveway.  To  make  the 
sidewalk  of  the  street  accessible  to  the  space  under  the 
main  viaduct  there  was  left  an  opening  under  the  stair 
stringers  sufficiently  wide  to  form  a  passage.  A  flight 
of  stairs  in  each  direction  from  the  platform  connecting 
the  island  stainvay  with  thart  from  the  north  platform 
provides  access  both  to  the  sidewalks  of  the  street  and 
the  walk  under  the  viaducts. 

Station  Details — The  station  construction  both  under 
the  track  slab  and  in  front  of  the  viaduct  is  of  rein- 
forced concrete  up  to  the  elevation  of  the  track  platforms 


A  novel  feature  of  the  design  of  this  viaduct,  also 
present  at  the  East  Orange  structure,  is  the  placing  of 
drainage  channels  under  the  platforms  at  their  edges 
and  pitching  the  slabs  slightly  in  that  direction  to  take 
care  of  the  water  from  the  tracks,  platforms,  and  also 
from  the  canopy  roofs,  by  means  of  pipes  emptying 
into  the  channel.  Shallow  openings,  4  ft.  x  12  in.  are 
provided  immediately  above  the  waterproofing  and  the 
protection  coat,  at  ten-foot  intervals,  while  clean-cut 
openings,  2  ft.  x  2  ft.  8  in.  so  designed  as  to  permit  of 
flushing  in  case  of  necessity  are  left  every  forty  feet. 

The  waterproofing  which  was  carried  clear  across  the 
slab  and  up  the  sides  of  the  parapets  consists  of  a  two- 
ply  membrane  of  asphalt-saturated  "Karnak"  cloth  laid 
in  "Karnak"  asphalt  protected  with  two  ,■  in.  thick  layers 
of  asphalt  mastic  for  the  slab,  and  brick  for  the  para- 
pets.    The  expansion  joint  is  waterproofed  in  addition 


Longif-udinol     Sections 

FIG.  4— EAST  ORANGE  STATIO.V.   DELAWARE,  LACKAWAN.VA   &   WESTERN'   GRADE   ELEVATION 
Drawing  shows  plan   of  track  level  with   under  structure  shown   dotted,   typical   longitudinal 


and  is  of  brick  above  that  line,  the  molding  on  the  via- 
duct fa.scia  being  carried  around  the  station  building  as 
the  line  of  demarkation  between  the  concrete  and  brick- 
work.    Concrete  walls  under  viaduct  are  brick-faced. 

For  architectural  reasons  as  well  as  to  facilitate 
driving  in  and  out  of  the  station  there  was  provided  a 
large  opening  at  the  street  fascia  of  the  station  building 
requiring  the  con.-itructlon  of  a  long-span  reinforced- 
concrete  girder  which  supports  reinforced-concrete 
beams,  spanning  from  the  main  viaduct  slab  to  this 
girder.  Pockets  were  provided  in  the  main  slab  so  that 
these  floor-beanxs  would  transfer  their  reactions  directly 
to  the  viaduct  columns  along  the  lines  of  which  they 
were  placed.  To  nrenare  for  subsequent  erection  of 
the  canopy  columns  supported  by  these  beams,  openings 
as  well  as  anchor  bolts  wore  provided,  and  the.'ie  ocrnrring 
near  the  supports  of  the  beams  required  sperial  pro- 
visions for  shear  in  the  form  of  haunches  and  stirrups 
closely  spaced. 


octlons  and   cross-section. 

with  sheet  copper  and  asphaltic  cement  filled  as  per 
detail  in  Fig.  1  which  is  the  type  that  has  been  used  on 
all  the  viaducts. 

The  columns,  fascias  and  the  faces  of  the  abutments 
are  bush-hammered  in  order  to  enhance  the  appear- 
ance of  the  structure,  as  well  as  to  remove  surfaces 
otherwise  used  for  literary  purposes  by  the  juveniles. 

The  construction  work  wa.s  carried  along  in  trans- 
verse sections  of  three  to  four  bays  each  from  west  to 
east  without  any  serious  delays.  The  11.  F.  Curtis  Co., 
which  had  the  contract  for  this  section  of  the  work, 
elected  to  u.se  steel  sectional  forms  for  both  the  viaduct 
and  the  retaining  walls. 

DetailK  of  EaM  Oranac  Strurturr — The  viaduct  In 
connection  with  the  East  Or.Tnge  station  is  842  ft.  long 
and  in  contrast  to  that  at  Brick  Church,  comprises  three 
HifTorent  types  of  construction.  The  problem  presented 
itself  of  harmoniously  connecting  them  architecturally 
as  well  as  structurally.    It  would  not  bp  amiss  to  state 
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the  reason  for  the  variation  in  type   of  construction. 

Main  St.  is  the  most  important  thoroughfare  in 
East  Orange  with  a  double-track  trolley  line,  and 
heavy  vehicular  traffic  requiring  wide  driveways  26  ft. 
clear  between  curbs.  This,  coupled  with  the  facts  that 
the  center  lines  of  tracks  and  street  form  an  angle  whose 
skew  is  65  deg.  and  the  tracks  on  a  curve  tend  to 
accentuate  the  skew,  results  in  fascia  spans  of  70  ft. 
for  the  inside  (concave  side)  of  the  curve,  and  75  ft. 
for  the  outside,  precluding  the  use  of  reinforced  con- 
crete for  this  portion  of  the  structure.  The  triangular 
section  remaining  west  of  this  construction  is  more- 
over not  adaptable  for  column  and  four-way  slab  con- 
struction which  prevails  east  of  Main  St.  so  that  the 
girder  and  slab  type  was  substituted. 

Due  to  the  presence  of  the  street  car  line  operated 
by  the  overhead  trolley  system,  a  minimum  overhead 


Fla,t  Slab  Design — East  of  Main  St.  the  structure 
is  a  cantilever  flat  slab  supported  on  34  bents  of 
columns;  bent  34,  the  end  of  the  triangle,  consists  of 
a  single  column  increasing  to  a  5-column  bent  on  the 
east  row  of  the  expansion  joint,  bent  28.  The  longi- 
tudinal spacing  of  the  bents  for  this  section  is  21  ft. 
4  in.  c.  to  c.  to  conform  with  station  requirements,  the 
station  occupying  practically  the  whole  length.  Bent 
26  is  located  along  the  center  line  of  Arlington  Ave., 
which  forms  an  angle  of  about  86  deg.  with  the  center 
line  of  express  track  and  the  two  adjacent  bents,  27  and 
25  with  a  spacing  of  18  ft.  &i  in.  centers  parallel  to  the 
line  of  26  provide  13  ft.  10  in.  clear  roadways.  The 
remainder  of  the  bents  are  placed  at  right  angles  with 
the  center  line  of  express  track  and  20  ft.  apart  c.  to  c. 
except  the  five  in  the  vicinity  of  Munn  Ave.,  at  the  east 
end  of  the  viaduct,  which  are  18  ft.  6  in.  centers. 


Sec+ion  A-A 


FIG.  .1— PLAN  SHOWaNG  DETAILS  OF  SKEW  STEEL  BRIDGE  ACROSS  MAIN  STREET 


clearance  of  14  ft.  was  required,  and  to  obviate  the 
necessity  of  increasing  the  grade  of  the  railroad  tracks 
at  this  point  due  to  excessive  slab  depth  a  floor  slab 
was  designed  of  30  in.  girder  beams  varying  in  spacing 
from  2  ft.  to  5  ft.  filled  solid  with  concrete,  with  3  in. 
protection  both  top  and  bottom  forming  a  solid  floor 
3  ft.  thick,  ( Fig.  5) .  The  fascia  girders  were  not  en- 
cased because  of  the  increased  load  and  because  all  por- 
tions are  accessible  to  painting.  An  expansion  joint  was 
located  near  the  center  of  the  east  sidewalk  span,  both 
the  structural  steel  construction  and  reinforced-con- 
crete  work  being  cantilevered  from  the  spans  beyond. 

The  girder  beams  are  supported  by  three  lines  of 
piers,  2  ft.  6  in.  thick,  with  arched  openings,  the  ends 
of  the  piers  encasing  the  structural  steel  columns  which 
support  the  fascia  girders.  These  piers  are  carried  on 
continuous  reinforced-concrete  spread  footings  for  the 
full  length,  requiring  an  I-beam  grillage  only  at  the 
center  column  which  carries  the  two  75-ft.  span  girders. 

The  triangular  section  west  of  the  structui'al  steel 
spans  consists  of  a  pier  2  ft.  thick  with  arched  openings 
symmetrical  with  those  of  the  other  side  of  the  10-ft. 
.«idewalk,  surmounted  by  a  reinforced-concrete  slab  which 
is  continued  over  the  rest  of  the  triangular  section  until 
the  abutment  is  reached,  being  supported  by  the  fascia 
columns  and  arched  girders  as  well  as  a  row  of  columns 
and  girders  on  either  side  of  the  stairway.  The  thick- 
ness of  the  slab  over  the  sidewalk  span  is  1  ft.  7  in. 
and  the  reinforcement  is  normal  to  the  pier  line  while 
the  slab  over  the  remainder  of  the  area  is  2  ft.  7  in. 
thick,  the  reinforcement  being  varied  for  the  varying 
spans  normal  to  the  line  of  the  staii^way. 


Due  to  the  fact  that  this  viaduct  has  fascia  columns 
there  are  five  longitudinal  rows,  marked.  "A,"  "B,"  "C," 
"D"  and  "E,"  for  facilities  similar  to  those  of  Brick 
Church  carried  by  four  rows.  Since  the  curvature  along 
the  track  at  this  viaduct  is  taken  by  the  eastbound  ti-ack, 
it  is  the  southerly  panels  that  are  made  to  vai-y  while 
the  "B,"  "C,"  "D"  and  "E"  rows  of  columns  are  kept 
parallel  and  20  ft.  apart  c.  to  c,  resulting  in  square 
panels;  the  south  face  and  column  row  "A"  are  carried 
parallel  to  the  eastbound  track  and  this  end  spacing 
varies  from  17  ft.  5  in.  to  11  ft.  3  in.  The  stairway  at 
Munn  Ave.  beginning  at  bent  6  reduces  the  column  spac- 
ing for  the  two  northerly  rows  from  20  ft.  to  15  ft. 
centers  from  this  point  to  the  abutment.  Fig.  4  shows 
the  general  plan,  the  parts  under  the  slab  being  shown 
dotted,  and  longitudinal  cross-sections. 

The  triangular  section  was  completely  isolated  by  an 
expansion  joint  transversely  at  bent  28  and  one  parallel 
to  the  street  line  at  the  end  of  the  cantilever.  The  only 
other  expansion  joint  is  at  bent  it  which  is  also  the 
center  between  two  driveways  providing  access  from 
one  side  to  the  other  between  streets.  Like  those  of  the 
Brick  Church  viaduct  the  columns  are  circular  and 
hooped  except  the  fascia  columns  which  for  architec- 
tural reasons  are  of  a  combined  section.  All  the  columns 
are  supported  on  independent  spread  footings.  The 
design  of  the  slab  is  similar  to  that  at  Brick  Church 
with  the  difference,  however,  that  the  ends  were  con- 
sidered restrained  by  means  of  the  fascia  columns  and 
arches  and  thus  affected  the  moments  transvei-sely 
while  the  triangular  section  with  its  hea\Y  cantilever 
and  variation  of  number  of  bays  presented  a  variety  of 
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conditions  of  loading  to  be  investigated.  The  resulting 
moments  were  treated  similarly  to  those  described  in 
connection  with  the  Brick  Church  viaduct  and  the 
reinforcement  selected  using  similarly  a  1  ft.  8  in.  thick- 
ness of  slab  and  10  in.  additional  at  the  drop  panels. 

Expansion — The  difficulty  in  connection  with  the  de- 
sign of  the  expansion  joints  east  of  Main  St.  was  that 
of  determining  the  direction  of  the  expansion  and  its 
action  on  the  structural  steel  section  with  its  longi- 
tudinal girder  parallel  to  the  track  and  transverse  floor 
beams  normal  to  the  street  line,  together  with  the  action 
on  the  triangular  reinforced-concrete  section.  It  was 
determined  to  put  one  joint  transversely  at  the  end  of 
the  triangle  as  well  as  one  along  the  hypotenuse  which 
is  the  junction  of  the  structural  steel  and  concrete 
structures.  The  detail  of  the  intersection  of  these  two 
joints  which  now  appears  simple,  with  a  puzzle  until 
solved.  The  details  of  this  intersection  as  well  as  other 
details  of  this  joint  are  shown  in  Fig.  6.  For  architec- 
tural effect  the  fascia  columns  at  all  the  expansion  joints 
were  made  single  instead  of  double  columns  and  were 
split  as  shown  also  in  Fig.  6.  This  same  cause  resulted 
in  the  treatment  of  the  canopy  columns  and  suppoiis 
so  that  they  were  carried  by  one  section  and  cantilevered 
over  the  other. 

The  station  itself  is  of  brick  with  gray  terra  cotta 
trimmings — Renaissance  style.  The  entrance  to  the  sta- 
tion on  Arlington  Place  being  several  feet  higher  in 
elevation  than  that  at  Main  St.,  the  plaza  was  set  at 
the  elevation  of  the  waiting  room  floor  level,  so  that 
the  stairway  to  the  island  platform  could  be  reached 
without  descending  a  flight  of  stairs.  Stairs,  however, 
provide  access  to  Main  St.  and  Arlington  Ave.  sidewalks. 
The  ai-chitectural  treatment  of  the  viaduct  was  a 
problem  not  only  of  producing  a  pleasing  structure  but 
also  of  keeping  the  various  portions  in  harmony  while 
treating  them  in  accordance  with  the  material  of  which 
they  were  constructed.  The  design  of  the  portals  over 
the  sidewalk  spans  accomplishes  this  purpose,  completely 
separating  the  two  materials  yet  forming  a  connection 
between  them.  To  increa.se  the  eff"ectiveness  of  the  treat- 
ment the  structural  steel  girders  were  painted  concrete 
color.  All  the  columns  are  faced  with  pilasters  project- 
ing above  the  top  of  the  railing  and  connected  with  flat 
.,  segmental  arches,  below  the  slab.  The  balustrade  be- 
■  tween  the  pilasters  is  of  open  concrete  construction. 
"  The  canopy  columns  on  this  viaduct  differ  from  those 
of  Brick  Church  which  are  of  structural  steel,  in  being 
of  concrete,  and  therefore  subject  to  architectural  treat- 
ment. Concrete  arches  are  sprung  between  the  canopy 
'olumns  which  were  first  poured  to  the  springing  line  of 
the  arches  and  which  were  provided  with  steel  plates 
f-mbedded  and  secured  with  anchor  bolts  firmly  bonded 
into  the  columns.  After  the  structural  steel  bracket  was 
bolted  to  the  plate  above  mentioned,  and  the  I-beam 
purlin."?  erected,  the  concrete  canopy  roof  .slab  was  poured 

B  together  with  the  arches  and  the  coping  which  wa.s  added 
to  enhance  the  appearance. 

To  prepare  for  future  electrification  suflficient  plat- 
form clearances  were  provided,  for  third-rail  installa- 
tion, as  well  as  foundation.s  for  catenarj'  supports,  so 
either  emergency  would  be  met.  The  detail  of  the 
catenar>'  support  for  the  platfoi-m  »'u\e  was  so  designed 
18  not  to   interfere  with   pedestrians. 

The  expansif)n  joint  through  the  .stairs  from  the  island 
platform  was  treated  somewhat  differently  from  that  at 
Brick  Church.     The    stairs  were  cut  immediately  below 


the  main  slab  and  the  stairs  and  strings  below  this  point 
were  cantilevered  from  the  columns  at  the  stair  landing. 
Construction  —  The  sequence  of  construction  was 
governed  by  the  necessity  of  having  the  Main  St.  cross- 
ing covered  at  the  earliest  possible  moment;  this  por- 
tion of  the  construction  was  therefore  first  completed 
followed  by  the  portion  west  of  this,  after  which  the 
flat  slab  work  east  of  Main  St.  was  poured,  the  columns 
of  course  being  poured  in  advance  of  the  slabs.  The 
forms  in  this  structure  were  of  wood,  e.xcept  for  the 
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FIG.  6— DETAIL.S  OF  EAST  ORAXGE  VIADUCT 

circular  columns,  forms  for  which  were  of  steel.  Hyde, 
McFarlin  &  Burke  handled  this  work.  The  waterproof- 
ing for  this  viaduct  is  similar  to  that  at  Brick  Church 
with  the  exception  that  Hastings  asphalt  mastic  blocks, 
11  in.  thick,  were  substituted  for  the  mastic  laid  in 
place,  resulting  in  quite  a  saving  of  time. 

A  comparison  of  the  two  types  of  viaducts  is  interest- 
ing. The  advantages  of  the  cantilever  type  (Brick 
Church)  are  economy  of  construction  particularly 
where  foundation  work  is  expensive,  the  simplicity  of 
the  architectural  treatment,  greater  rapidity  of  con- 
struction, and  the  availability  of  the  space  under  the 
cantilevers  for  driveway,  hence  less  property  damages. 
The  advantages  of  the  column  fascia  type  (East  Orange) 
are  the  elimination  of  the  cantilevers,  amenability  to 
special  architectural  treatment,  greater  freedom  in  the 
location  and  design  of  stainvays,  the  availability  of 
greater  space  under  the  viaduct  for  commercial  use,  and 
better  connections  with  the  station  construction. 

These  viaducts  were  designed  under  the  direction  of 
the  writer,  with  thp  Main  St.  crossing  under  A.  E.  Deal, 
bridge  engineer,  and  the  stations  under  F.  .1.  Nies.  archi- 
tect. O.  H.  Kellogg  is  resident  engineer  and  M.  H. 
Doughty,  division  engineer.  Both  design  and  construc- 
tion are  in  final  charge  of  George  J.  Ray,  chief  engi- 
neer of  the  railroad. 
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Analysis  of  Principles  Affecting 
Passenger  Station  Design 

Abstract  of  a  report  submitted  by  the  Committee 
on  Yards  and  Terminals  to  the  annual  convention  of 
the  American  Railway  Engineering  Association  held 
in  Chicago,  March  15-17. 

A  COMPREHENSIVE  analysis  of  the  principles  affect- 
ing the  design  of  passenger  stations  deals  specially 
with  the  proper  relations  between  the  amount  of  business 
handled  and  the  size  and  arrangement  of  the  various  station 
facilities.  Conclusions  presented  are  given  below  and  the 
accompanying  table  indicates  the  relations  which  should 
exist  between  business  handled  and  facilities  provided  in 
passenger  stations  for  main-line  traffic. 

1.  The  through  and  loop  types  of  stations  are  superior 
to  the  stub  type  from  the  standpoint  of  train  operation. 

2.  The  number  of  station  and  approach  tracks  required 
to  handle  a  given  traffic  depends  on  type  of  station,  location 
of  coach  and  locomotive  facilities,  size  of  station,  length  of 
station  tracks,  character  of  traffic,  design  of  throat  and 
method  of  operation. 

3.  For  through  passenger  train  operation  a  stub  terminal 
station  will  accommodate  on  an  average  two  trains  per 
track  per  hour,  and  a  through  terminal  station  between  two 
and  three  trains  per  track  per  hour. 

4.  A  ratio  of  from  2.5  to  3  station  tracks  to  one  throat 
track  should  be  adequate  if  the  throat  is  properly  designed. 

5.  All  stations  should  have  a  sufficient  number  of  long 
station  tracks  to  accommodate  the  longest  trains. 

6.  Station  platforms'  at  car-floor  level  are  superior  to 
those  at  the  level  of  top  of  rail,  as  the  hazard  and  incon- 
venience resulting  from  the  use  of  car  steps  are  eliminated 
and  the  handling  of  passengers  is  expedited.  However, 
the  high  platforms  interfere  with  inspection  of  equipment. 

7.  There  are  many  advantages  in  the  use  of  separate 
platforms  for  trucking  and  for  passengers,  as  station  opera- 
tion is  facilitated  and  passengers  are  saved  annoyance. 

8.  The  requirements  of  through  passenger  and  suburban 
service  are  so  dissimilar  that  it  is  desirable  to  make  a  com- 
plete separation  of  the  two  classes  of  service. 

9.  Ramps  are  desirable  where  their  use  does  not  in- 
crease the  distance  traveled  to  reach  a  given  point,  and 
where  the  gradients  are  not  in  excess  of  10  per  cent. 

10.  The  principal  station  facilities,  such  as  information 
booth,  ticket  office,  baggage  check  counter,  parcel  check 
room,  etc.,  should  be  located  in  proper  sequence  along  the 
line  of  travel  and  should  be  clearly  indicated. 

11.  A  complete  separation  of  inbound  and  outbound 
traffic,  particularly  in  large  stations,  is  desirable,  so  that 
there  will  be  no  conflict  between  lines  of  travel  moving 
in  opposite  directions. 

12.  Constructing  rentable  office  space  in  connection  with 
passenger  stations  offers  opportunities  for  assisting  in 
carrying  the  interest  charge  resulting  from  the  construc- 
tion of  stations. 

13.  If  the  station  building  is  surmounted  by  an  office 
building  the  entrances  to  the  latter  should  be  independent 
of  the  station.  However,  consideration  should  be  given  to 
the  possible  patronage  of  occupants  of  the  office  building. 

14.  A  passenger  concourse  is  very  desirable  and  is  used 
eff'ectively  in  many  stations  as  an  exit  passage  way,  which 
permits  arriving  passengers  to  reach  the  street  without 
passing  through  the  station. 

15.  The  required  width  of  passenger  concourse  depends 
upon  the  character  and  amount  of  traffic  and  number  of 
entrances  and  exits  from  the  concourse. 

16.  A  train  concourse  is  advantageous,  as  it  permits  of 
serving  one  station  platform  by  several  train  gates  or  con- 
versely the  serving  of  several  platforms  from  one  train 
gate.  In  stub  stations  it  permits  trucking  from  one  plat- 
form to  another  without  entering  the  passenger  concourse. 

17.  A  width  of  20  ft.  for  a  train  concourse  is  adequate 
if  it  is  not  used  extensively  for  trucking. 

18.  The  waiting  rooms  should  be  located  at  one  side  of 
the  line  of  travel,  but  near  to  the  passenger  concourse  and 
adequately  equipped  with  bulletin  boards,  clocks  and  other 


information  devices  so  that  passengers  will  be  content  to 
remain  in  the  waiting  room. 

19.  The  practice  of  installing  pay  toilets  is  increasing. 
They  are  favorably  considered  where  installed  and  are  the 
source  of  a  substantial  revenue. 

20.  Ticket  offices  should  be  located  adjacent  to  the  direct 
line  of  travel,  but  should  be  so  arranged  that  passengers 
waiting  to  secure  tickets  will  not  interfere  with  the  general 
flow  of  traffic. 

21.  The  parcel  check  rooms  should  be  easily  accessible 
for  both  inbound  and  outbound  passengers  and  should  have 
every  facility  for  handling  parcels  quickly.  Where  the 
amount  of  business  justifies,  separate  counters  should  be 
provided  for  receiving  and  delivering  parcels. 

22.  The  extent  of  cab  facilities  depends  on  the  size  of 
the  city,  character  of  taxicab  service  and  other  means  of 
local  transportation.  In  cities  where  good  taxicab  service 
is  provided  at  a  reasonable  rate  an  ever-increasing  per- 
centage of  passengers  is  using  that  service  as  a  means  of 
reaching  and  leaving  the  station. 

23.  Concessions  have  proved  profitable  in  most  stations 
and  are  desirable  not  only  for  producing  revenue  but  as  a 
facility  which  adds  to  the  comfort  of  the  passenger. 

24.  The  relation  which  should  exist  between  business 
handled  and  the  size  of  facilities  is  subject  to  variation  due 
to  local  conditions,  class  of  traffic,  tj^jc  of  service  rendered, 
outside  competition,  large  variations  in  estimates  of  normal 
rush-hour  business  handled  and  the  varying  ideas  of  what 
constitutes  adequate  service. 

25.  The  following  table  represents  under  average  con- 
ditions the  relations  which  should  exist  between  business 
handled  and  the  size  of  through  passenger  (not  suburban) 
station  facilities: 

RELATIONS    BETWEEN    BUSINESS    HANDLED    .\ND    F.\CIUTIES 
PROVIDED  AT  PASSENGER  STATIONS 

Facility  Required  for  Normal  Number  of  Rush- 
Station  Facility  Unit  Hour  Passengers  Indicated 

Passengers     250  500  750   1000   1500  2000  3000  4000  5000 
Area  of  main  wait- 

ingroom lOOsq.ft,.       30     53     72       89     112     128     155     178     200 

Seating  capacity  of 

main       waiting 

room No.ofseats    143  213  270     315     400     465     570     665     750 

Area    of    women's 

waiting  room....      lOOsq.ft.  5       7       9       11       14       17       23       29       35 

Area  of  men's  wait- 

ingroom lOOsq.ft..        5       6       7         8         9       II        14       16 

Total  area  for  wait- 

ingpurposes.      .      lOOsq.ft.         55     88   116     137     167     195     238     275     306 
Total  seats  in  wait- 
ing areas  No.  of  seats  190  300  390     470     590     700     880  1050  1200 
Total  area  of  lobby, 

concourse  and  all 

waitingrooms  lOOsq.ft.  80   152  208     256     320     376     472     552     624 

Area  of  men's  toilet 

rooms lOOsq.ft.  4       6       8        10        13        l>       20       26       31 

Number   of   men's 

water  closets  . .  Number..  6  9  12  15  19  23  29  35  41 
Number  of  urinals.  Number...  5  8  10  12  15  17  20  23  25 
Number  of  men's 

lavatories Number...       3       5       7         9       II        13       18       22       26 

Area    of    women's 

toilet  rooms lOOsq.ft.  3       4       5         6         8       10       13       16       18 

Number  of  women's 

water  closets  ...  Number..  7  9  12  14  17  19  23  27  30 
Number  of  women's 

lavatories Number  3       5       7         9        II        13        17       21        25 

Area  of  ticket  offices    lOOsq.ft.  4       7       9        II        14        17       21        26   . 

Number   of   ticket 

windows Number...        3       5       7         8        II        13        16        18       21 

Number    of     tele- 
phone booths. .. .     Number.    .        3       4       5         7        10        13        19       25       31 
Area   of   telegraph 

faculties Sq.ft 100   130   150     170     210     230     280     310     330 

Total  area  of  dining 

and  lunch  rooms      lOOsqft.  9      14      19       24       34       43       63       83      102 

Total    number    of  • 

s^-ats    in    dining 

and  lunch  rooms  Number.  .  34  53  72  93  129  173  249  327  407 
Area  of  kitchen..  lOOsq.ft.  5       8     II        14       20       26       38       50       62 

.\rea  of  news  stand     Sq.ft 115    185  240     290     380     450     565     695     820 

Number  of  barber 

chairs Number..         2       3       3         4         4         5         6         7         8 

Number  of  Pieces  of  Baggage   Handled  Daily 

Pieces         250  500  750   1000   1500  2000  3000  4000  5000 

Area     of    baggage  ^  _     .,_, 

room .      lOOsq.ft.  20     33     45       60       87      112      166     219     272 

Baggage  room  tail-  .  , 

board  frontage..      Lin.ft.  38     62     79       95      125      150     194     230     263 

Number  of  Parcels  Handled  Daily 
Pieces         250  500  750   1000   1500  2000 
-\rea      of      parcel 

checkroom lOOsq.ft.  4       6       8        10        14        18 

Number  of  Pieces  of  Hand-Baggage  Handled  Daily 
Pieces         250  500  750   1000   1500  2000  3000 
.\rea  of  hand-bag- 
gage facilities  lOOsq.ft  4       6       7         8        10       12        16 
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Pocket  Strain  Gage  Gives  Stresses 
in  Concrete  Roads 

Instriiirent  Slightly  Larger  Than  a  Fountain  Pen 

Gives  Well  Co-ordinated  Results 

in  Field  Tests 

By  a.  T.  Goldbeck 

Chief  Division  of  Tests,  Bureau  of  Public  Roads,  Washington.  D.  C. 

WHEN  the  modulus  of  elasticity  of  the  concrete  is 
known  the  strain  or  deformation  of  the  top  or 
bottom  surface  of  the  slab  is  a  direct  indication  of 
the  stress  produced.  Hitherto  it  has  been  almost  im- 
possible to  measure  these  deformations  under  moving 
loads  because  there  have  been  no  instruments  suitable 
for  the  purpose. 

A  strain  gage  for  the  measurement  of  deformations 
in  the  top  fibers  of  a  concrete  road  surface  must  occupy 
very  little  space.  It  must  be  capable  of  being  installed 
beneath  the  concrete  surface  so  that  the  motor  truck 
wheel  may  run  directly  over  the  position  of  installation. 
It  must  be  very  sensitive  to  extremeely  small  changes 
in  length;  it  must  be  self-recording;  and  finally,  it 
must  be  capable  of  recording,  accurately,  deformations 
which  take  place  very  rapidly.  With  these  thoughts  in 
mind  the  graphic  strain  gage  illustrated  by  Fig.  1  was 
developed.  A  study  of  Fig.  1  shows  that  this  instru- 
ment consists  primarily  of  a  simple  bell-crank  lever 
attached  to  the  frame  of  the  instrument  by  means  of 
a  thin  steel  ribbon  which  serves  as  a  knife  edge  and 
also  as  a  spring.  The  end  of  the  short  arm  of  the 
bell-crank  lever  bears  against  a  movable  plunger.  The 
long  arm  of  the  bell-crank  lever  is  sharpened  to  a  point 
which  rests  upon  a  smoked  glass  plate  held  by  a  spring 
clip  to  the  frame  of  the  instrument.  A  small  movement 
of  the  plunger  is  multiplied  approximately  75  times  on 
the  smoked  glass  record. 

This  instrument  is  used  for  stress  determinations  in 
concrete  roads  in  the  following  manner:  By  means  of  a 
star  drill,  a  recess  about  6  in.  long  and  ?  in.  in  cross- 
section  is  cut  in  the  top  surface  of  the  road.  Small 
brass  plates,  having  countersunk  holes,  are  set  in  plaster 
of  paris  at  the  ends  of  this  recess.  The  strain  gage 
is  placed  in  the  recess,  the  movable  plunger  bearing 
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against  one  plate  and  the  adjustable  screw  of  the  in- 
strument fitting  into  the  conical  hole  in  the  other  plate. 
Adjustment  is  made  until  the  needle  is  approximately 
in  the  center  of  the  smoked  glass  plate.  This  plate 
is  then  slid  along  to  that  the  needle  scratches  a  short 
base  line  on  the  record.  A  sheet  of  steel,  not  more 
than  tW  in.  in  thickness,  is  then  laid  on  the  road  surface 
over  the  instrument  and  a  motor  truck  is  run  over  the 
instrument,  if  desired,  or  in  any  other  position  on  the 
road.  If  a  number  of  runs  are  to  be  made  the  same 
smoked  glass  record  may  be  used  for  recording  approxi- 
mately ten  runs.  This  is  accomplished  simply  by  sliding 
J)i reef  ion  Cf  moiion 
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FIG.   a— TTriCAI.  RKCOnnS  from   STRAIN'   GAGE 
Records  show  lonRltudinnl  strrs!i  on  top  of  6-ln.  plain  slab 
6  In.  from  side  under  5-ton  Packard  truck. 

the  plate  a  small  amount  to  change  the  position  of  the 
record. 

The  record  thus  obtained  consists  of  a  short  line,  part 
of  which  lie--^  on  one  side  of  the  base  line,  indicating 
tonsion,  and  part  on  the  other  side,  indicating  the 
maximum  comprcsBion  which  was  produced  by  the  test 
run.  The  smoked  glass  plato  is  then  remnvod  from  the 
instrument  and  is  dipped  into  ,1  very  thin  snlulion  of 
copal  varnish  or  of  cnllndioii,  aftrr  which  it  may  be 
handled  without  destroying  the  record.  The  record  is 
properly  marked  and  is  later  examined  under  a  micro- 
scope to  determine  the  length  of  lines  recorded.    These 
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FIG.  3— CO-ORDINATION  OF  TENSION  AND  COMPRESSION 


lines  are  directlty  indicative  of  the  stress  produced  in 
the  concrete.    In  Fig.  2  there  are  shown  typical  records. 

The  ordinates  above  the  horizontal  base  lines  for  the 
different  runs  indicate  compression  in  the  top  fiber. 
The  instruments  were  placed  6  in.  from  the  side  of 
the  road  in  a  longitudinal  direction  and  were  located 
with  respect  to  a  transverse  joint  as  indicated  by  the 
dimensions  given.  The  dotted  ordinates  below  the  base 
lines  indicate  tension  in  the  top  fibers.  The  high 
stresses  in  compression  in  the  top  fibers  correspond 
to  high  stresses  in  tension  in  the  bottom  fibers.  This 
is  very  well  illustrated  in  Fig.  3  which  shows  tests  made 
with  two  instruments,  one  installed  at  the  top  of  the 
road,  the  other  at  the  bottom.  It  will  be  seen  here  that 
approximately  the  same  stress  in  tension  is  produced 
at  the  bottom  of  the  slab  as  compression  in  the  top 
of  the  slab  with  the  neutral  axis  lying  in  the  center. 

Referring  again  to  Fig.  2  there  are  shown  some  rec- 
ords in  which  the  motor  truck  ran  over  a  I  x  4-in.  strip 
of  wood.  The  impact  thus  resulting  immediately  under 
the  wheel  is  considerable.  Referring  to  run  No.  8  in 
which  impact  was  produced  by  the  rear  wheel  striking 
the  road  surface  2  ft.  from  one  corner  of  the  slab,  there 
is  shown  to  be  high  compression  produced  in  the  top 
fibers  immediately  under  a  wheel  and  therefore  high 
tension  in  the  bottom  fibers.  It  is  thus  illustrated  that 
even  when  the  wheel  is  placed  quite  close  to  the  corner 
of  a  slab  high  tension  may  be  produced  on  the  bottom 
rather  than  on  the  top  of  the  slab.  No  doubt  under 
favorable  conditions  the  reverse  condition  of  stress  may 
result. 

The  one  outstanding  feature  of  the  investigations 
thus  far  made  is  the  fact  that  at  the  edge  of  the  slab 
the  highest  stress  in  tension  is  apt  to  occur  immediately 
under  the  wheel  on  the  bottom  of  the  slab,  and  at  the 
corner  of  the  slab  high  tension  may  also  be  produced  in 
the  top  fibers. 

From  recent  investigations  on  fatigue  it  would  seem 
that  if  the  fiber  stress  produced  by  loading  exceeds 
approximately  50  per  cent  of  the  modulus  of  rupture 
of  concrete,  not  very  many  applications  of  such  high 
loads  can  be  made  without  causing  cracking  of  the 
concrete.  On  the  other  hand,  if  the  loads  applied  pro- 
duce a  stress  in  the  top  or  bottom  fibers  less  than  50 
per  cent  of  the  modulus  of  rupture  of  the  concrete  those 
loads  may  be  applied  a  very  large  number  of  times 
without  producing  cracking.  The  fiber  deformations 
measure  the  fiber  stresses  when  the  modulus  of  elas- 
ticity of  the  concrete  is  known, 'and  if  we  wish  to 
determine  whether  or  not  any  particular  concrete  road 
is  being  over-stressed  by  heavy  trucks  this  can  readily 
be  done  by  taking  sti-ess  measurements  such  as  I  have 


described  and  the  actual  test 
procedure  would  require  only 
a  few  hours. 

It  has  been  suggested  also 
that  by  such  measurements  a 
highway  department  could  de- 
termine quite  accurately  when 
to  impose  seasonal  restrictions 
on  heavy   loads   and  when   to 
withdraw  such  re.strictions.    It 
would  seem  that  every  high- 
way department  should  know 
what    factor    of    safety    their 
concrete    roads    have    under 
their  legal  limit  of  loading,  and  with  the  means  now 
developed  this  information  can  be  obtained  with  com- 
parative ease. 


Bc*om  Surfoc^ 


Coatings  That  Prevent  End  Cheeks 
When  Drying  Lumber 

WOOD  dries  more  rapidly  from  the  end  grain  than 
from  the  side  grain,  and  is  apt  to  check  and  split 
during  seasoning  unless  end  drying  is  retarded  by  some 
means.  For  this  reason  it  is  advisable  to  use  a  water- 
resistant  end  coating  on  wood  during  air  seasoning  or 
kiln  drying,  especially  on  woods  which  are  difficult  to 
dry  and  on  short  kiln  samples.  The  Forest  Products 
Laboratory,  Madison,  Wis.,  gives  the  following  pre- 
cautions : 

Either  the  cold  or  the  hot  coatings  can  be  used  effectively 
for  drying  temperatures  up  to  140  deg.  F.  Temperatures 
much  above  this  cause  blistering  in  the  cold  coatings  but 
make  the  hot  coating  plastic  enough  to  form  new  surfaces 
as  fast  as  the  old  ones  break.  For  this  reason  the  hot  coat- 
ings are  apt  to  be  more  effective  than  the  cold  coatings  for 
temperatures  from  140  up  to  170  deg.,  where  they  liquefy  to 
such  an  extent  that  they  run  off.  No  coating  has  been 
found  which  is  entirely  satisfactory  for  temperatures  above 
170  deg.  Cold  coatings  are  perhaps  somewhat  better  than 
hot  coatings  for  temperatures  above  170  deg.  and  for  use 
on  kiln  samples  when  the  temperatures  are  high  enough  to 
cause  the  loss  of  part  of  a  hot  coating. 

Cold  coatings  to  be  effective  should  have  about  the  con- 
sistency of  heavy  syrup.  The  amount  of  filler  required 
ranges  from  two  to  four  parts  by  weight  to  one  of  the 
vehicle.  Cold  coatings  used  at  the  Forest  Products  Lab- 
oratory have  been  found  effective  about  in  the  following 
order,  the  most  effective  being  placed  first:  Hardened  gloss 
oil  and  air-slacked  lime  with  the  oil  evaporated  to  the 
consistency  of  thin  syrup  before  adding  the  lime  (very 
cheap);  chinawood  oil  and  barytes  (cheap);  linseed  oil  and 
white  lead,  very  heavy  (moderate  cost);  linseed  oil  and  red 
lead,  very  heavy  (moderate  cost);  high-grade  spar  varnish 
and  barytes   (expensive). 

The  hot  dips  are  effective  in  the  following  order:  213-deg. 
coal-tar  pitch  (cheap);  254-deg.  coal-tar  pitch  (cheap);  rosin 
and  lampblack,  100  parts  of  rosin  fo  7  parts  of  lampblack 
(moderate  cost). 

Some  asphalts  are  highly  moisture-resistant,  but  they  are 
hard  to  apply  because  of  the  high  temperatures  required  to 
make  them  plastic.  Paraffine  has  proved  satisfactory  as  an 
end  coating  for  stock  during  air  seasoning,  but  cannot  be 
used  in  the  kiln  because  of  its  low  melting-point. 

Excessive  shrinkage  of  the  wood  and  rough  handling  often 
cause  the  end  coatings  to  chip  or  shear  off,  and  a  fresh 
application  of  the  coating  must  be  made. 

To  reduce  end-drying  sufficiently  there  must  be  a  thick 
coating  over  the  entire  end  surface.  When  hot  dips  are 
used,  the  wood  should  be  dipped  half  an  inch  into  the 
liquid. 
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Spread-Base  Caissons  in  Boston 
Bank  Foundation 

Backfill  Around  Small  Shaft  Over  Working 

Chamber  Acts  as  Load  to  Assist 

Sinking  of  Caissons 

A  DEPARTURE  from  conventional  methods  of  foun- 
dation construction  has  been  made  in  the  founda- 
tions of  the  First  National  Bank  building,  Milk  and 
Devonshire  Sts.,  Boston. 

This  building  is  shaped  like  a  blunt  wedge,  107  to 
160  ft.  wide  and  260  ft.  long,  will  have  ten  stories  above 
the  street  and  two  below,  and  will  have  its  lowest  base- 
ment floor  33  to  49  ft.  below  the  curb.  The  borings 
taken  show  hardpan  at  a  grade  varying  from  El.  — 35 
to  — 37,  or  from  55  to  57  ft.  below  the  curb.  This 
hardpan  is  glacial  till,  composed  of  hard  packed  sand 
and  boulder  clay,  and  is  overlain  by  a  layer  of  fine 


In  building  such  a  caisson  a  starting  pit  is  dug  and 
sheeted  the  size  and  depth  of  the  spread  base.  In  the 
pit  is  cast  the  reinforced-concrete  working  chamber, 
which  has  no  steel  cutting  edge.  Over  the  working 
chamber  is  built  a  hollow  concrete  shaft,  which  forms 
the  passage  through  which  the  soil  is  removed  and 
which,  when  filled  with  concrete,  becomes  the  pedestal 
for  the  steel  column  of  the  building. 

While  it  was  generally  assumed  that  a  load  upwards 
of  8  tons  per  square  foot  on  the  hardpan  was  safe,  in 
view  of  the  lack  of  actual  data  it  was  considered  impor- 
tant to  definitely  establish  its  bearing  value.  The  first 
caissons  were  therefore  designed  on  a  basis  of  5  tons 
per  square  foot,  to  give  an  extra  margin  of  safety,  and 
when  sunk  to  the  hardpan  were  utilized  for  making 
tests.  The  hardpan  at  this  level  is  under  a  considerable 
hydraulic  head,  and  while  the  material  is  very  hard 
under  normal  conditions  it  readily  softens  under  an  un- 
balanced head.     This  was  proven  by  the  first  two  tests. 
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.sand  varj'ing  from  8  to  10  ft.  in  thickness,  above  which 
is  blue  clay.  The  hardpan  was  at  such  a  reasonable 
depth  below  the  lower  basement  of  the  bank  that  it 
seemed  wise  to  carry  the  foundation  of  so  important  a 
structure  to  this  material. 

It  was  found  that  the  sand  stratum  was  under  a  con- 
.siderable  hydraulic  head,  and  could  not  be  penetrated  by 
open  methods  below  El.  • — 25  without  loss  of  ground, 
which  would  be  likely  to  do  serious  damage,  as  the  sur- 
rounding heavy  buildings  rest  on  the  clay  above  the 
fland. 

Under  these  conditions  a  combination  of  open  well 
and  pneumatic  methods  was  applied  by  means  of  a  .spe- 
cial caisson  system  devised  by  the  Charles  R.  Gow  Co., 
the  foundation  contractors.  This  system,  for  which  pat- 
ents are  pending,  represents  a  development  by  this  firm 
of  its  ordinary  method  of  sinking  open  caissons,  result- 
ing in  the  use  of  precast  concrete  caissons  with  working 
chamber  larger  than  the  superimposed  shaft,  a  construc- 
tion by  which  earth  loading  is  used  in  sinking  in  place 
of  external  loading  and  the  air  leakage  minimized.  A 
typical  section  of  one  of  these  caissons  is  shown  in 
Fig.  2. 


which  were  made  on  unconfined  bottom  areas  with  the 
air  pressure  removed  and  relatively  little  water  on  the 
area  being  tested.  Both  of  these  tests  developed  serious 
settlement,  as  expected,  the  unbalanced  head  softening 
the  hardpan  so  that  it  bore  no  resemblance  to  the  hard, 
unyielding  material  which  in  compressed  air  could  be 
flaked  off  only  with  difficulty  by  the  use  of  a  sharp 
miner's  pick. 

A  third  test  was  then  made  on  a  steel  plate  with  its 
edges  under  a  concrete  seal  3  ft.  thick,  poured  under 
compressed  air.  After  this  concrete  had  set  and  the 
air  pressure  and  lock  were  removed,  the  caisson  was 
immediately  filled  with  water  to  approximately  the  nor- 
mal hydraulic  head,  and  a  very  satisfactory  test  was 
made,  which  proved  that  the  soil  was  capable  of 
supporting  8  tons  per  square  foot  without  excessive 
settlement.  However,  in  view  of  the  importance  of  the 
structure  and  its  intimate  relation  to  surrounding  build- 
ings, a  more  conservative  loading  seemed  warranted. 
Therefore,  a  unit  soil  load  of  5  tons  per  square  foot  for 
the  exterior  and  5i  tons  per  square  foot  for  the  interior 
caissons  was  established  as  the  basis  of  design. 

This  loading  required  caisson  bases  of  varying  sizes, 
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ranging  from  6  x  6  f t.  up  to  10  x  31  ft.    In  all  there  are 
104  caissons. 

In  preparing  to  sink  the  caisson,  after  the  starting 
pit  is  excavated  and  the  bell-base  cast  therein,  a  short 
section  of  shaft  is  constructed  before  further  excavation 
is  started.  When  this  is  properly  set  and  the  inside 
forms  stripped,  excavation  is  started  from  within,  a 
portion  of  the  excavated  material  being  carried  away 
and  the  rest  deposited  on  the  bell  as  it  sinks,  to  increase 
th6  weight  and  as  backfill.  The  weight  of  the  caisson 
and  the  .backfill  is  sufficient  for  sinking.  According  to 
Col.   Gow  of  the  contracting  firm,  with  this   form  of 


At  this  point  two  steel  diaphragm  lockheads  are  set 
and  bricked  in  the  shaft,  thus  forming  an  air  lock,  and 
the  balance  of  the  excavation  is  carried  on  under  air 
pressure,  varying  from  10  to  18  lb.  per  square  inch. 
Muck  is  taken  out  in  heavy  canvas  bags  instead  of  in 
buckets  as  before,  as  these  bags  are  more  easily  stored 
in  the  confined  space  within  the  lock. 

The  caissons  under  air  are  lowered  by  momentarily 
reducing  the  pressure  and  thus  utilizing  what  might 
be  called  air  hammer  in  addition  to  the  weight  of 
the  caisson  and  backfill  to  force  the  drop.  The  cais- 
sons are  at  all  times  kept  on  line  by  bracing  the  shafts 


FIG.  3— FOUNDATION  SITE  AT  START  OF  CAISSON  WORK,  FIRST  NATIONAL,  BANK,  BOSTON 


caisson  the  deeper  it  sinks  the  easier  it  goes,  due  to  the 
increasing  load  and  the  practically  constant  friction  of 
the    bell    sides.      As    excavation    proceeds,    additional 


FIG.  4— BAGS  OP  EARTH  READY  FOR  HOISTING  FROM 
WORKING   CHAMBER 

lengths  of  shaft  are  added  as  required;  this  process  is 
continued  until  the  condition  of  the  bottom  becomes 
hazardous. 


against  the  sides  of  the  starting  pit  and  undercutting 
rapidly  at  points  which  show  a  tendency  to  lag. 

When  hardpan  is  thus  reached  all  the  overlying  mate- 
rial is  cleared  and  reasonably  leveled.  A  concrete  seal 
of  proper  thickness  is  placed,  and  allowed  to  set  24  hr. 
under  pressure,  at  a  temperature  of  about  80  deg.  F. 
When  this  has  been  done,  the  lockheads  are  removed  and 
the  balance  of  the  caisson  is  concreted.  To  date  prac- 
tically all  the  caissons  for  half  the  building  are  com- 
plete and  the  method  has  worked  out  very  satisfactorily. 

The  methods  applied  on  this  work  were  in  fact  a  de- 
velopment from  the  open  caisson  system  known  as  the 
"Gow  caisson  pile"  originally  designed  by  Col.  Gow  for 
underpinning  buildings  along  the  Washington  St.  sub- 
way, in  Boston.  It  consists  of  'excavating  in  the  open 
with  the  aid  of  telescoping  steel  cylinders  driven  dowti 
one  inside  the  other  as  excavation  proceeds,  until  the 
desired  stratum  is  reached,  and  then  constructing  the 
footing  by  belling  out  from  this  shaft — with  or  without 
the  use  of  sheeting,  dependent  on  the  material  in  which 
the  belling  is  done — in  somewhat  the  same  manner  as 
employed  in  the  Chicago  well  system. 

The  First  National  Bank  employed  Stone  &  Webster 
as  general  contractors,  for  whom  the  Charles  R.  Gow 
Co.,  New  England  agents  of  the  Raymond  Concrete  Pile 
Co.,  devised  the  methods  and  are  the  foundation  sub- 
contractors. York  &  Sawyer  are  the  architects  for  the 
bank  and  H.  G.  Balcom  is  their  consulting  engineer. 
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Records  of  Walking  Dredge  Work  in  Delta  Land  Drainage 

Best  Results  Shown  in  Dry  Digging — Wet  Weather  Causes  Trouble — Delays  Classified — Comparison 
Made  With  Floating  Dredges — Combined  Plant  Superior 

By  Albert  S.  Fry 

Morgan  Engineering  Co.,  Memphis,  Tenn. 


WALKING  dredges  were  used  fo  excavate  approxi- 
mately 3,000,000  cu.yd.  of  earth  in  constructing 
113  miles  of  drainage  channels  in  the  Black  Bayou  and 
Murphy  Bayou  drainage  districts  in  Washington 
County,  Mississippi.  Comparison  of  these  machines 
with  floating  dredges  and  records  of  output  and  par- 
ticularly of  delays  make  this  work  of  special  interest  to 
drainage  engineers  and  contractors. 

Material  and  Equipment — The  soil  ranged  from  a 
sandy  loam  to  a  stiff  wax  gumbo.  The  greatest  width 
which  the  machines  could  span  was  about  30  ft.,  which 
limited  the  maximum  base  width  to  12  ft.  with  the  side 
slopes  fixed  at  1  on  1  and  with  depths  ranging  up  to  8  ft. 
Excavated  material  for  the  greater  part  of  the  work 
was  deposited  on  both  sides  of  the  channel  leaving  a 
berm  10  ft.  wide  between  the  margin  of  the  excavation 
and  the  toe  of  the  spoil  bank  as  shown  in  Fig.  1.  Open- 
ings for  drainage  into  the  new  channels  were  left  at 
intervals  of  approximately  500  ft.  On  part  of  the  work, 
the  "walkers"  were  used  to  make  a  pilot  cut  down  the 
line  of  al  ditch  too  large  for  the  machine  to  excavate 
full  size,  and  in  this  case  all  of  the  spoil  was  thrown  on 
one  side  of  the  channel,  leaving  the  other  side  free  to 
receive  the  balance  of  the  excavation  which  was  done  by 
a  floating  dredge.  These  machines  are  known  as  cross- 
walking   dredges. 

Each  machine  consisted  principally  of  a  wooden  deck 
wide  enough  to  straddle  the  excavation  and  strong 
enough  to  support  the  machinery,  the  load  from  the 
deck  being  carried  through  a  large  wooden  truss,  Fig.  2, 
on  each  side  to  four  wooden  shoes  at  the  corners.  These 
shoes  support  the  machine  while  it  is  working.  Midway 
between  each  pair  of  side  .shoes  is  a  similar  shoe  which 
is  arranged  on  a  sliding  mechanism  and  does  not  move 
with  the  machine. 

When  ready  to  walk,  the  machine  is  raised  so  that  its 
weight  is  resting  pivoted  on  the  center  shoes  and  is  re- 
moved from  the  corner  shoes.  The  entire  machine  then 
slides  forward  and  the  weight  is  again  brought  onto  the 
comer  shoes.  The  center  shoes  are  returned  to  position 
and  the  machine  is  ready  to  walk  again  or  to  con- 
tinue excavation.  Each  machine  had  a  boom  42  ft. 
long  and  a  bucket  rated  at  li  cu.yd.  The  bucket  is  a 
shovel  or  pan,  the  general  shape  of  which  is  shown  by 
Fig.  3  and  which  excavates  about  double  its  rated  capac- 
ity by  reason  of  its  shape  and  the  method  of  digging. 
The  distance  between  the  inside  of  the  shoes  was  about 
30  ft.  for  machines  1  and  2,  the  Black  Bayou  District 
dredges,  and  32  ft.  for  Machine  6,  the  Murphy  Bayou 
District  dredge. 

Each  machine  was  operated  by  oil  engines.  The 
crew  con.sisted  of  four  men :  a  shovelman  of  consider- 
able experience  to  operate  the  levers  which  control  the 
hoist  and  backing  lines  with  which  the  digging  is  done; 
a  craneman  to  control  the  swinging  and  dumping  movp- 
ments;  an  engineer  to  run  the  engines  and  look  after 
the  machinery,  and  an  oiler.  In  addition,  a  teamster 
was  required  to  haul  fuel  and  supplies,  and  a  dynamite 
man  to  blast  stumps  from  the  path  of  the  fxcavator. 


There  was   also   a   man   in  charge   of   each   machine. 

In  building  Machine  6,  as  a  result  of  experience  with 
Machines  1  and  2,  the  distance  between  shoes  was  in- 
creased because  the  first  two  machines  had  difficulty 
in  doing  satisfactory  work  on  the  maximum  size  of 
ditch  where  top  width  and  width  between  shoes  are 
the  same. 

Progress  and  Otitput — All  three  machines  maintained 
good  rates  of  progress  after  they  were  once  in  opera- 
tion, considering  the  conditions  under  which  they  had  to 
work.     Machine  1  completed  its  contract  on  Nov.  21, 


FIG.  1— DITCH  DUG  BT  WALKING  DREDGE 
Shoes  of  dredge  form  well  packed  bcmvs  on  each  side  of 
the  ditch.         ^ 

1920,  Machine  2  on  Dec.  27,  1920,  and  Machine  6  about 
Sept.  15,  1921.  Table  I  shows  the  total  work  done  by 
each  machine  together  with  the  average  monthly  prog- 
ress. In  this  table,  25  days  are  deducted  from  the  total 
time  Machine  6  was  on  the  job  for  time  that  it  was 
digging  on  another  job.  The  progress  of  the  three 
machines  is  shown  graphically  in  Fig.  4. 

The  best  individual  record  was  made  by  Machine  No.  2 
excavating  five  miles  of  new  channel  in  five  weeks,  about 
125,000  cu.yd.  which  is  a  monthly  rate  of  100,000  cu.yd. 
This  record  was  made  under  most  favorable  conditions 
for  a  machine  of  this  type  straightaway  digging  in  dry 
ground.  The  channel  excavated  had  a  bottom  width 
of  6  ft.  for  the  upper  two  miles,  8  ft.  for  the  next  two 
miles,  and  10  ft.  for  the  fifth  mile.  The  depth  of  exca- 
vation averaged  about  8  ft.  and  the  maximum  depth 
for  a  short  distance  wa.s  10.2  ft.  Following  this  record, 
the  machine  slowed  up,  but  in  the  succeeding  three 
weeks  such  a  rate  was  maintained  that  during  the  first 
eight  weeks  of  operation  166,000  cu.yd.  of  earth  were 
moved  at  a  monthly  rate  of  83,000  cu.yd.  During  this 
time,  6.fi  miles  were  excavated,  3.3  miles  per  month. 

Machine  6  exhibited  the  second  best  monthly  record 
by  excavating  89,600  cu.yd.  in  March.  1921.  Four  miles 
of  channels  were  dug,  the  bottom  widths  ranging  from 
6  to  12  ft.  and  the  depths  from  7  to  9  ft.    In  September, 
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1920,  this  machine  excavated  87,300  cu.yd.  from  a  ditch 
with  a  bottom  width  of  12  ft.  nearly  equalling  its  best 
record. 

Machine  1  made  no  monthly  record  that  approaches 
either  that  of  Machine  2  cr  Machine  6;  it  did,  however, 
perform  more  consistently  over  the  length  of  its  contract 
than  the  other  machines.  Its  best  record  was  set  for 
the  first  five  months  of  1919  when  273,600  cu.yd.  were 
excavated  at  a  monthly  rate  of  54,700  cu.yd.,  about  2^ 
miles  of  new  channel  being  excavated  per  month. 

Delays  Recorded — A  record  was  kept  by  the  resident; 
engineer  of  the  time  lost  by  each  machine  whenever  this 
time  was  as  much  as  a  day.  The  progress  chart  Fig.  4 
shows  the  durations  of  and  reasons  for  the  principal  de- 
lays, but  the  scale  is  such  that  delays  of  less  than  about 
7  days  cannot  be  shown.  On  each  job  there  were,  of 
course,  many  delays  of  a  few  days  which  are  not  ap- 
parent on  the  chart. 

The  delays  recorded  were  of  four  general  classes: 
(1)  Walking  the  machine  across  country  from  a  com- 


1  n  ,    _— SIDE  TKUSSES  CARRY  LOAD  TO  CORNER  SHOES 

pleted  ditch  to  the  beginning  of  excavation  on  another 
ditch;  (2)  soft  condition  of  the  ground  and  high  water 
in  the  ditches;  (3)  repairs  to  the  dredge  or  its  ma- 
chinery; and  (4)  scarcity  of  labor  and  epidemic  sick- 
ness of  the  crew  forcing  a  shutdown.  The  percentage 
of  total  time,  counting  from  the  date  each  machine 
began  excavation,  consumed  by  delays  is  shown  foi:  each 
dredge  by  Table  II. 

It  will  be  observed  that  each  machine  lost  nearly 
the  same  per  cent  of  time  in  moving  from  one  piece  of 
work  to  the  next.  The  layout  of  the  ditch  systems  was 
such  that  the  distance  between  the  end  of  work  on  one 
ditch  and  the  beginning  of  work  on  the  next  was  usually 
from  1  to  2  miles.  This  distance  was  ordinarily  walked 
and  the  machine  was  digging  again  in  from  3  to  8  days. 
In  a  few  instances,  however,  considerably  more  time  was 
lest.  For  example.  Machine  No.  6  lost  25  days  in  walk- 
ing between  the  heads  of  two  ditches  only  about  li  miles 
apart,  the  boggy  nature  of  the  ground  near  the  upper 
end  of  one  of  the  ditches  making  it  almost  impossible 
for  the  machine  to  go  through. 

Soft  or  wet  ground  is  probably  the  greatest  drawback 
that  walking  machines  have  in  excavating  ditches  in  the 
kind  of  country  found  in  the  Mississippi  delta.  Wher 
the  ground  is  dry  and  firm,  a  walking  dredge  can  movi 
along  at  a  rapid  rate  but  when  the  ditch  location  rum 
'  through  especially  low  boggy  ground  or  follows  a  bayou 
the  great  weight  makes  operation  very  difiieult  and 
uncertain  and  results  in  miring.  After  rains,  the  soil 
on  the  berms  becomes  soft  and  slippery.     At  such  time. 


the  machines  had  considerable  difficulty  in  working  and 
several  times  were  unable  to  keep  their  footing  and 
slipped  into  the  ditch.  Excessive  rainfall  which  pro- 
duced high  stages  of  water  in  the  low  bottom  lands  and 
in  the  ditches  made  working  practically  impossible  and 
it  was  necessary  to  suspend  work  until  the  waters  had 
gone  down.  Machines  1  and  2  were  delayed  only  a  few 
days  by  high  water  as  they  were  favored  by  unusually 
dry  weather  during  the  greater  part  of  the  time  they 
were  at  work  and  the  time  lost  by  these  two  machines 
for  the  second  cause  of  delays  represents  almost  entirely 
delays  from  having-  to  go  through  boggy  ground  or 
bayous  or  from  slipping  into  the  ditch. 

Repairs  occupied  from  9.3  to  12.9  per  cent  of  the  total 
operating  time.  The  repairs  necessary  were  such  as 
might  be  expected  in  the  operation  of  the  machines  on 
the  kind  of  work  performed. 

Machines  1  and  2  began  work  in  the  early  part  of 
1918,  at  which  time  labor  was  scarce  owing  to  the  war. 
However,  no  great  amount  of  time  was  lost  from  this 
cause.  Common  labor  to  clear  the  right-of-way  ahead 
of  the  machines  w.as  scarce  and  was  also  inefficient  and 
on  occasions,  the  dredges  were  delayed  for  short  intervals 
waiting  for  right-of-way  to  be  cleared  ahead  of  the 
machine.  The  first  influenza  epidemic  attacked  prac- 
tically all  the  men  in  the  crew  of  Machine  1,  and  11  days 
were  lost  on  that  account.  Machine  6  lost  practically  no 
time  from  lack  of  labor,  the  only  occasion  being  a  few 
days  for  the  crews  to  celebrate  on  holidays. 

Comparison  With  Floating  Dredges — The  chief  ad- 
vantage of  walking  dredges  lies  in  the  fact  that  the 
upper  ends  of  drainage  systems  can  be  dug  to  the  size 
required  to  fit  into  a  balanced  drainage  plan.  In  the 
past,  in  the  South,  the  floating  dredge  has  been  the 
chief  means  used  for  digging  the  upper  end  or  lateral 
canals  as  well  as  the  larger  outlet  canals  of  a  drainage 
system.  This  has  been  because  the  floating  dipper 
dredge  has  been  the  cheapest  knovim  method  of  excavat- 
ing earth  channels  and  it  has  been  cheaper  heretofore 
to  pay  for  the  volume  of  excavation  in  the  minimum 
sized  ditch  that  can  be  dug  by  a  small  floating  dredge 
than  it  has  been  to  excavate  a  smaller  ditch  by  some 
other  means. 

The  weight  and  amount  of  machinery  on  the  smallest 
dipper  dredges  in  use  are  such  as  to  require  a  width  of 
hull  which  necessitates  digging  a  ditch  about  12  or  14  ft. 
on  the  bottom  with  side  slopes  of  1  to  1  or  i  to  1  in  order 

T.\BLE  I— PROGRESS  SUMM.\RY  OF  W.XLKING  DREDGE  WORK 


Total  Exc. 
Cu.Yd. 

867,700 
MM, 100 
1,092,000 


Total  Mila 
Exc. 
32  8 


45,600 
50,200 
46.300 


to  permit  the  passage  of  the  hull.  From  a  hydraulic 
standpoint,  a  ditch  of  this  size  is  not  required  for  the 
upper  few  miles  of  each  lateral  ditch  in  an  economically 
planned  drainage  system  for  fiat  lands.  The  construction 
of  such  ditches  by  fioating  dredges  to  over-size  dimensions 
has  resulted  in  the  unbalancing  of  many  drainage  sys- 
tems by  funnelling  the  runoff  from  excessive  rains  down 
these  upper  ends  of  canals  to  the  detriment  of  the  lands 
farther  down  stream  where  the  limits  of  economic 
drainage  have  permitted  the  construction  of  channels 
which  are  only  large  enough  to  take  care  of  the  amount 
of  water  required  by  the  hydraulic  basis  of  design  and 
which  are  not  of  sufficient  size  to  carry  off,  without  over- 
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FIG.  3— FRONT  VIEW  OF  WALiQNG  DREDGE 

Dipper  shaped  and  operating  like  a  scoop  has  considerable 
overload  capacity. 

flowing,  the  amount  in  excess  of  the  hydraulic  require- 
ments which  comes  down  from  the  upper  canals.  Fur- 
thermore, a  floating  dredge  must  be  large  enough  to  dig 
the  channels  which  lie  between  and  connect  the  upper 
ands  of  the  canal  system  and  furnish  outlets  for  these 
upper  ends.  The  size  of  the  connecting  channels  is 
usually  determined  by  hydraulic  requirements  and  a 
dredge  large  enough  to  dig  these  channels  is  of  such 
size  that  it  must  excavate  the  upper  ends  of  the  laterais 
oversize. 

The  walking  dredge  offers  a  solution  to  this  difficulty 
and  by  its  use  on  the  upper  ends  of  lateral  canals,  a  per- 
fectly balanced  drainage  system  can  be  constructed. 
Ordinarily  the  absolute  cost  is 
not  increased  for  it  is  quite 
usual  in  walking  dredge  excava- 
tion to  pay  for  the  volume  of 
material  that  would  be  paid  for 
if  the  work  was  done  by  a  float- 
ing machine.  In  both  the  Black 
Bayou  and  Murphy  Bayou  Dis- 
tricts, the  contractor  received 
payment  for  ditches  with  a  bot- 
tom width  of  12  ft.  although  the 
actual  widths  constructed  were 
6,  8,  10,  and  12  ft.  depending  on 
the  hydraulic  capacity  required. 

Another  virtue  of  the  walking 
dredge  a.s  compared  to  the  float-       "   J  '  A 
ing  dredge  la  that  it  requires  no  Moch.neHafe 
water.    There  are  probably  few 
drainage   districts   where   con- 
struction has  not  been  seriously 

delayed  by  the  lack  of  sufficient  water  to  float  the  hulls  of 
dipper  dredges.  In  the  Black  Bayou  District,  the  walk- 
ing machine.s  were  making  steady  progress  while  floating 
dredges  were  forced  to  lie  idle  for  several  months  because 
the  time  when  the  latter  were  ready  to  start  work  was 
during  one  of  the  driest  periods  ever  known  in  central 
Missis.«ippi. 

One  other  advantage  of  the  walking  dredge  is  its 
flexibility  in  moving  from  one  ditch  to  another.  A 
floating  dredge  must  dig  a  connected  system  of  drains 
as  floating  is  the  only  means  of  transportation  which 
the  dredge  has  without  the  dredge  being  torn  down  and 
rebuilt.  The  walking  dredge,  can  dig  a  di.sconnected 
system  of  ditches  and  can  dig  a  few  miles  on  the  upper 


end  of  one  channel,  then  walk  across  country  a  mile  or 
more  if  necessai-y  to  the  upper  end  of  another  channel 
and  thus  progressively  excavate  the  upper  ends  of  the 
ditches. 

This  ability  of  the  walking  dredge  to  travel  across 
country  from  one  ditch  to  another  also  permits  of  dif- 
ferent design  of  a  drainage  system  than  whei'e  floating 
equipment  is  used.  In  the  latter  case,  the  canal  system 
must  be  so  laid  out  that  the  ditches  in  any  job  to  be 
done  by  one  machine  form  a  connected  system  which  the 
machine  can  dig  by  floating  its  way  around  on  all  of  the 
work.  Where  a  walking  dr>,dge  can  be  used,  the  de- 
signer is  free  to  lay  out  a  ditch  system  without  the 
necessity  of  the  ditches  connecting.  This  may  be  of 
decided  advantage  in  certain  cases.  For  example,  Fig. 
5  shows  a  rearrangement  of  some  of  the  channels  in  the 
Murphy  Bayou  District  that  was  made  after  it  was 
found  that  a  walking  dredge  was  to  be  used  for  part  of 
the  work.  At  the  time  the  drainage  system  was  de- 
signed, it  was  not  known  what  type  of  machinery  would 
be  used  for  construction  and  consequently  the  design 
was  made  so  that  floating  equipment  could  be  used.  After 
the  contract  was  let  for  the  work  to  be  done  by  walking 
machines  the 
ditches  shown  in 
the  sketch  were 
relocated.  About 
1,500  ft.  of  Ditch 
9  were  omitted 
just  below  the 
junction  with 
Ditch  10,  and 
Ditch  10-A  was 
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FIG.  4— PROGRESS  CHART  OF  DREIKIE  OPERATIONS 
Delays  noted  are  summarized  according  to  four  principal  causes  In  Tabic  II. 

added  to  furnish  a  new  outlet  for  the  upper  part  of 
Ditch  9  and  for  Ditch  10.  This  change  made  possible  a 
better  drainage  unit  in  so  far  as  Ditches  9  and  10  were 
concerned,  and  also  relieved  the  main  outlet  for  the  dis- 
trict from  taking  care  of  the  drainage  from  these 
ditches.  It  also  permitted  the  raising  of  the  grade  line 
and  the  decrease  in  size  of  the  lower  end  of  Ditch  9, 
which  made  po.ssible  a  desirable  re-location  not  feasible 
under  the  original  layout.  The  net  result  was  a  better 
design  and  a  saving  in  cost. 

There  are  many  drainage  units  that  do  not  require 
the  construction  of  ditches  larger  than  a  walking  dredge 
can  dig  and  where  this  is  true,  the  system  can  ordinarily 
be  completed  sooner  with  this  type  of  machine.     It  is 
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also  possible  to  partially  excavate  outlets  down  channels 
where  the  finished  width  is  greater  than  the  machine  can 
dig,  the  excavated  spoil  all  being  deposited  on  one  bank 
and  the  channel  ultimately  being  excavated  to  full  size 
by  a  floating  dredge  or  other  excavator,  placing  the  bal- 
ance of  the  material  on  the  opposite  bank.  This  plan 
of  operation  sometimes  serves  to  furnish  a  partial  outlet 
for  a  drainage  unit  at  an  earlier  time  than  would  be 
possible  if  it  were  necessary  to  wait  for  the  work  to  be 
done  by  a  floating  excavator.  This  was  done  in  the 
Black  Bayou  District  when  a  walker  made  a  pilot  cut  on 


FIG.   5 — REDESIGN   OF   DRAINAGE  UNIT 

Use  of  walking  di-eriges  capable  of  traveling  overland  madv 
it    possible    to   reduce   size    and    to   omit   connecting  ditches. 

a  large  outlet  canal  to  provide  a  partial  outlet  for  a 
system  of  ditches  dug  by  the  walker  and  which  other- 
wise would  have  had  no  outlet  until  a  floating  dredge 
could  have  excavated  the  whole  channel  several  months 
later.  In  a  large  drainage  district  a  combination  of 
walking  and  floating  excavators  will  provide  drainage 
and  complete  the  work  quicker  than  will  floating  equip- 
ment alone. 

Naturally  the  walking  dredge  has  its  drawbacks. 
Most  troublesome  of  all  is  the  leaving  of  short  dams 
across  a  ditch  for  the  machine  to  walk  upon  when  re 
quired  to  cross  the  ditch.  For  example,  the  dredge  may 
have  excavated  a  lateral  ditch  for  a  few  miles  down  to 
the  junction  of  this  lateral  with  its  outlet  canal,  the  lat- 
ter having  been  already  dug  by  a  floating  dredge  or 
other  excavator.  The  walker  will  then  leave  a  dam 
across  the  lateral,  usually  about  40  or  50  ft.  long,  but 
sometimes  even  longer,  to  walk  upon  in  leaving  the 
ditch. 

'  Dams  were  left  in  some  cases  at  curves  in  the  ditches 
because  of  the  inability  of  the  machine  to  make  a  short 
turn  and  cut  the  ditch  around  the  curve.  When  heavy 
rains  fill   the  new  excavation  behind  the  walker,  the 


difficulties  of  excavating  from  under  water  coupled  with 
the  advantages  of  working  in  a  dry  or  almost  dry  ditch 
are  such  that  the  machine  will  leave  a  short  dam  of 
earth  to  hold  back  the  water  and  will  start  new  excava- 
tion on  the  downstream  face  of  the  dam.  In  the  course 
of  the  whole  job,  these  short  dams  accumulate  in  num- 
ber. Before  final  acceptance,  it  is  necessary  to  remove 
all  of  these  dams  by  means  of  dynamite,  teams,  and 
scrapers,  or  men  and  shovels.  The  dredge  itself  cannot 
go  back  over  the  work  because  it  is  not  equipped  with 
backing  machinery.  On  one  ditch  plugs  were  left  at 
intervals  of  about  every  quarter  of  a  mile,  the  plugs 
being  removed  later  on  by  a  floating  dredge  following 
down  the  ditch  from  another  part  of  the  work. 

There  is  nothing  difficult  in  the  actual  removal  of 
such  dams  of  earth  but  it  is  one  of  those  little  things 
on  a  big  drainage  job  that  the  resident  engineer  usually 
finds  it  hard  to  have  done.  These  dams  represent  small 
pieces  of  work  scattered  over  a  big  area  and  are  usually 
fairly  inaccessible  so  that  the  contractor  needs  consid- 
erable urging  to  remove  them. 

The  operation  of  walking  dredges  is  also  hindered  to 
a  certain  extent  by  the  fact  that  the  machines  can  only 
travel  forward.  It  is  absolutely  necessary  to  complete 
the  work  the  first  time  over  or  finish  it  by  other  means. 

Walking  dredges  are  greatly  handicapped  when  forced 
to  work  in  boggy  ground  or  bayous  or  to  work  after 
heavy  rains  which  soften  the  top  soil  and  make  the  foot- 
ing slippery  and  insecure.  The  machines  are  very 
heavy  and  mire  down  badly  in  soft  ground.  The  record 
of  progress  and  delays  previously  discussed  brings  out 
this  fact  very  clearly.  In  some  cases  in  soft  ground  logs 
and  poles  were  laid  on  the  berms  to  make  better  foot- 
ing for  the  shoes.  This  practice  proved  objectionable, 
however,  because  the  logs  and  poles  would  fall  into  the 
ditch.  The  performance  of  the  machines  in  digging 
ditches  in  bayous  and  very  low  boggy  ground  demon- 
strates that  these  machines  are  not  well  adapted  to 
working  under  such  conditions,  although  short  sections 
of  such  ditches  can  be  excavated  as  parts  of  contracts, 
the  major  part  of  which  consists  of  work  to  which  the 
machine  is  better  suited. 

The  great  weight  of  the  machines  on  the  berms  some- 
times tends  to  produce  caving  of  the  banks  where  the 
ground  is  soft  or  unstable.  Slippery  berms,  even  on 
ground  otherwise  solid,  after  rains  are  also  likely  to 
cause  a  machine  to  slide  into  the  ditch.  Extricating  the 
machine  is  a  difficult  and  costly   task  and   delays  the 

TABLE  II— SUMMARY  OF  MAJOR  DELAYS 

.—Total  Days  Lost—  Per      Cent      of      Total 


No.  2     No.  6 


MovinK  dredge 

Ground  soft  or  wet 

Repairs    , 

Lal)or  scarcity  and  sickness 

Totals 


Mach. 

No.  I 
5.9 
7  6 
10  4 


No.  2  No.  6 

71  7.9 

15  7  13.2 

12.9  8.6 

1.9  0.5 


work.  One  of  the  machines  in  the  Black  Bayou  District 
partially  overcame  this  disadvantage  by  removing  with 
the  shovel  the  wet  slushy  material  from  the  surface  of 
the  berms  before  moving  forward,  scraping  off  in  this 
way  just  enough  earth  to  get  down  to  a  solid  footing. 

High  water  in  the  excavated  channel  usually  forces 
a  shutdown  until  the  water  recedes.  Some  work  was 
done  by  all  three  machines  with  the  ditch  filled  or  nearly 
filled  with  water  but  the  water  was  a  handicap  and 
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progress  was  slow.  As  mentioned  before,  the  method  of 
leaving  dams  in  a  ditch  to  hold  back  the  water  was  re- 
sorted to  in  such  cases.  The  walking  machine  prefers 
just  enough  water  in  the  ditch  to  make  the  dipper  shed 
well. 

The  Black  Bayou  dredges  were  built  to  span  a  top 
width  of  about  30  ft.  and  the  Murphy  Bayou  machine 
about  32  ft.  In  certain  cases,  where  the  bottom  width 
was  12  ft.  and  the  cut  was  more  than  8  or  9  ft.  the  ma- 
chines were  unable  to  span  the  full  top  width  of  ditch. 
In  such  instances,  shoe  tracks  were  cut  down  on  either 
side  of  the  ditch  to  such  a  depth  as  would  reduce  the 
width  to  be  spanned  to  the  distance  between  shoes.  This 
inability  to  span  the  ditch  made  it  necessary  to  cut 
down  sometimes  3  or  4  ft.  into  the  berms.  Where  this 
was  done,  the  actual  width  of  unexcavated  berms  was 
necessarily  reduced.  The  practice  of  benching  down 
into  the  slopes  of  the  ditch  was  not  especially  desirable 
but  was  the  only  way  that  the  work  could  be  done  by  the 
machine.  This  kind  of  construction  also  made  necessary 
the  excavation  of  considerable  yardage  in  excess  of  that 
required  which  necessarily  tended  to  delay  progress, 
increase  the  cost  to  the  contractor,  and  make  larger 
spoil  banks  than  would  result  from  the  actual  ditch 
prism  itself.  Constant  vigilance  was  required  by  the 
resident  engineers  and  inspectors  to  prevent  the  ma- 
chine operators  from  cutting  the  top  width  too  narrow 
where  the  width  was  nearly  the  same  as  that  of  the  ma- 
chine span. 

A  point  that  may  be  mentioned  as  affecting  the  rela- 
tive cost  of  work  done  by  a  floating  dredge  or  a  walk- 
ing dredge  is  that  the  clearing  ahead  of  the  latter  within 
the  top  width  of  the  channel  is  more  costly  because  the 
stumps  must  be  blasted  out.  The  enormous  strength  of 
the  floating  dredge  enables  stumps  of  huge  dimensions 
to  be  lifted  or  nosed  out  of  the  channel  section  with 
little  or  no  blasting  required. 

The  work  was  carried  out  under  the  supervision  of 
the  Morgan  Engineering  Co.,  Memphis,  Tenn.,  under  the 
direction  of  Ned  H.  Sayford,  vice-president.  E.  C.  Wild 
was  resident  engineer  on  the  Black  Bayou  District  and 
T.  P.  Anderson  was  resident  engineer  on  the  Murphy 
Bayou  District.  The  contractor  for  all  the  work  was 
the  J.  B.  Arpin  Dredging  Co.  of  Grand  Rapids,  Wis. 


Results  of  Water  Waste  Survey  in  Detroit 

A  three-year  pitometer  survey  of  water  waste  in 
Detroit,  Mich.,  resulted  in  a  saving  of  22. .5  m.g.d.  or 
24  gal.  per  capita.  Of  this,  9. .5  m.g.d.  was  underground 
main  leakage,  3.4  m.g.d.  unmetered  fixture  leakage  and 
9.6  m.g.d.  metered  fixture  leakage.  These  figures  are 
given  in  the  latest  annual  report  of  George  H.  Fenkell, 
superintendent  and  general  manager.  He  states,  with 
reference  to  the  extent  to  which  metering  reduced  house 
waste,  that  while  universal  metering  ha.s  not  entirely 
eliminated  house  waste  it  has  helped  to  reduce  it  con- 
siderably. Metering  reduced  the  quantity  u.scd  for 
pprinkling,  for  cooling  in  summer  and  for  preventing 
freezing  in  winter  but  it  had  not  materially  reduced  the 
waste  through  defective  and  leaking  fixtures.  Of  33.906 
services  investigated  for  leaking  plumbing  fixtures  50 
per  cent  were  found  wasting  through  leaking  toilets, 
taps,  etc.  Upon  notice  of  defective  fixtures  owner.**  of 
unmetered  services  in  most  cases  were  found  10  days 
later  to  have  had  repairs  made.  The  yearly  saving  un- 
covered by  the  .'survey  netted  $204,000. 


A.  A.  E.  Helps  to  Expose  "Chief 
Draftsman  Dobe  " 

Interests  Advertising  Clubs  in  Unfair  Advertising 

Which  Is  Vigorously  Condemned  by 

Vigilance  Committee 

FOR  a  number  of  years  advertisements  similar  to  the 
following  have   been   appearing   in  diffei'ent  papers 
throughout  the  country. 


MEN  WANTED  to  become  draftsmen 
—Salary  $250  to  $300  monthly  when 
competent.  Chief  draftsman  will 
train  you  at  your  home,  also  furnish 
FREE  all  tools.  Training  given 
until  in  position  at  above  salary. 
Address  Chief  Draftsman  Dobe,  19.51 
Lawi-ence,  Div.  75,  Chicago. 

In  1918  members  of  the  American  Association  of  En- 
gineers became  concerned  about  this  advertising  and 
began  to  urge  the  Association  to  cleanse  advertising  of 
misleading  statements  concerning  educational  qualifi- 
cations and  salaries  of  engineers. 

In  the  fall  of  1921  resolutions  passed  by  the  Phila- 
delphia Chapter  and  a  letter  from  Robert  W.  Shelmire 
came  before  the  National  Executive  Committee,  which 
pledged  the  association  to  do  all  in  its  power  to  stop 
such  misleading  advertising  and  directed  that  in  such 
endeavors  the  assistance  be  enlisted  of  the  Associated 
Advertising  Clubs  of  the  World  and  the  United  States 
Post  Office.  A  committee  of  the  Chicago  Chapter  con- 
sisting of  W.  A.  Artingstall,  chairman,  Paul  Hansen, 
and  Robert  W.  Shelmire,  was  appointed  to  collect  data 
for  the  assistance  of  the  National  Vigilance  Committee. 
Since  then  the  Association  has  been  active  in  its  efforts 
to  get  action  in  the  case  but  has  not  been  successful 
until  last  month  when  the  National  Vigilance  Commit- 
tee of  the  As.sociated  Advertising  Clubs  of  the  World 
issued  as  its  Bulletin  No.  48  the  following: 

"Chief  Draftsman  Dobe"  purports  to  be  an  experienced 
employer  of  draftsmen  for  a  large  and  well-known  firm 
of  engineers.  He  offers  to  train  personally  (by  corre- 
spondence)  candidate  student  draftsmen. 

Advertising  extensively  in  magazines,  "Chief  Draftsman 
Dobe"  tells  an  interesting  story. 

By  assembling  various  statements  taken  from  the  Dobe 
copy  and  follow-up  literature,  it  is  found  that  a  15-year- 
old  boy  with  ability  to  read,  write,  use  figures  and  follow 
instructions,  can  .study  under  Dobe  for  the  equivalent  of 
throe  to  six  weeks  of  solid  eight-hour  days,  and  then  be 
prepared  to  earn,  and  in  fact,  is  guaranteed  a  salary  of 
$250  to  $300  a  month  with  $450  on  the  side  at  home. 

A  magnificent  set  of  drafting  tools  are  advertised  "Free" 
as  an  inducement  to  prospective  students.  However,  the 
approximate  sum  of  $65.00  is  charged  for  the  cour.se  and 
must  be  paid  before  the  "free  tools"  belong  to  the  student. 

Investigation  of  the  truth  of  the  claims  that  positions 
l)aying  $250  to  $.300  per  month  will  be  available  to  Dobe 
graduates,  shows  that  not  one  of  a  number  of  engineering 
contractor."*  will  retain  a  draftsman  in  a  permanent  posi- 
tion paying  $250  a  month  without  years  of  experience. 

The  "Chief  Draftsman  Dobe"  copy  is  exceedingly  mis- 
loading.  Young  men  expecting  exceptional  results  are  di.s- 
illusionod  becau.se  of  the  exaggerated  promises  made.  The 
so-called  "Free  OflTer"  is  used  in  direct  violation  of  the 
recommendations  of  this  committee  inasmuch  an  the  "Offer" 
cannot  be  acquired   without   the   expenditure  of  money. 

The  confidence  of  the  public  and  the  reputations  of  the 
advertising  and  engineering  professions  are  ridiculed  and 
belittled  by  advertising  of  the  "Chief  Draftsman  Dobe"  type. 
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A  Study  of  Office-Building 
Live-Loads 

Weighings  of  Occupancies  in  Equitable  Building 

Show  Average  Loadings  Ranging  From 

1  to  87  Pounds  Per  Square  Foot 

With  an  introduction  by  Ira  H.  Woolson,  Chairman, 
Building  Code  Committee,  Department  of  Commerce 

The  following  article,  based  upon  a  study  made 
by  C.  T.  Coley,  manager  of  the  Equitable  Building, 
New  York  City,  describes  a  survey  made  of  existing 
floor  load  conditions  in  that  building,  the  most  com- 
plete study  of  its  kind  of  which  I  have  knowledge. 
The  work  was  undertaken  at  the  request  of  the  Build- 
ing Code  Committee  of  the  U.  S.  Department  of 
Commerce.  The  efficient  thoroughness  with  which 
this  work  was  done  is  plainly  evident. 

The  committee  has  received  numerous  requests  to 
standardize  building  code  requirements  for  allowable 
floor  loads  in  all  ordinary  occupancies.  Existing  re- 
quirements are  widely  variant,  even  in  cities  near 
each  other.  These  variations  result  in  annoyance  and 
confusion  to  architects  and  engineers,  and,  so  far  as 
such  requirements  are  unduly  severe,  they  waste  ma- 
terial and  uselessly  increase  building  costs.  The 
committee  desires  to  comply  with  these  requests,  and 
to  this  end  is  endeavoring  to  secure  all  possible  infor- 
mation of  actual  floor  load  analyses  or  calculations 
upon  every  kind  of  occupancy,  except  that  for  private 
dwellings,  which  is  of  minor  importance  and  has 
already  been  treated  in  an  earlier  report. 

Very  little  is  found  in  print  upon  the  subject.  A 
search  of  the  libraries  of  Congress  and  of  the  United 
Engineering  Societies  revealed  practically  nothing 
upon  the  weight  of  ordinary  commercial  or  industrial 
occupancy,  except  some  excellent  studies  of  office 
occupancies  made  by  C.  H.  Blackall,  of  Boston,  and 
an  extensive  analysis  of  loading  due  to  motor  truck 
storage,  by  E.  L.  Verveer,  Engineering  News-Record, 
Feb.  9,  1922,  p.  238).  The  weight  of  human  beings 
in  congested  and  freely  moving  masses  has  also  been 
quite  well  determined  by  Prof.  L.  J.  Johnson  in  this 
country  and  Prof.  W.  C.  Kernot  in  Australia.  Prof. 
C.  J.  Tilden  (Transactions,  American  Society  of 
Civil  Engineers,  1913),  also  made  rather  extensive 
studies  of  the  impulse  effect  of  moving  masses  of 
people  in  sitting,  rising,  and  rapid  movement  from 
one  position  to  another,  as  on  bridges  or  boats. 

Doubtless  many  investigations  of  floor  loading  have 
been  made  for  private  purposes  in  various  classes 
of  occupancy,  and  if  copies  of  these  could  be  obtained 
for  Secretary  Hoover's  Committee  they  would  be  of 
real  service  in  its  work.  Office  building  loadings  are 
now  fairly  well  covered,  though  additional  infor- 
mation would  be  helpful.  We  are  greatly  in  need  of 
data  on  loadings  in  schools,  churches,  hotels,  assembly 
halls,  theatres,  hospitals,  workshops,  factories,  print- 
ing establishments,  machine  shops,  public  garages, 
etc.  If  a  person  has  any  floor  load  studies  and  has 
not  the  opportunity  to  have  the  work  duplicated,  but 
would  be  willing  to  loan  the  material  to  the  com- 
mittee, it  would  be  very  gladly  received  and  promptly 
returned  after  being  summarized.  It  is  also  hoped 
that  this  appeal  may  stimulate  others  to  make  similar 
surveys  in  some  of  the  above  name  occupancies  for 
the  aid  of  the  committee.  Ira  H.  Woolson. 

New  York,  Feb.  28. 


DURING  the  latter  part  of  1922,  9  detailed  investiga- 
tion was  made  of  live-loads  on  several  floors  of  the 
Equitable  Building,  New  York  City.  This  structure  is 
well  known  as  perhaps  the  largest  office  building  in  the 
world,  and  the  varied  nature  of  its  occupancy  made 
observations  possible  which  should  be  useful  in  the 
design  of  future  office  buildings  and  proper  regulation 


of  those  already  in  use.  The  study  was  instigated  by 
the  Department  of  Commerce  Building  Code  Committee, 
which  is  investigating  the  possibilities  of  greater 
economy  in  structural  design,  and  the  objects  were 
to  determine  the  maximum,  minimum  and  average  floor 
loads  existing  in  actual  office  practice;  the  nature  and 
distribution  of  such  loads ;  and  the  relations  which  they 
should  bear  to  the  assumptions  for  design  of  floor  slabs, 
floor  beams  and  columns  as  governed  by  prevailing 
building  code  pi-actice.  With  this  in  mind  it  was  nec- 
essary to  determine  the  actual  weights  of  office  fur- 
niture and  merchandise,  also  its  location  with  reference 
to  partitions  and  floor  beams.  In  order  to  cover  a  wide 
range  of  usual  office  building  occupancies,  three  floors 
were  selected,  representing  light,  medium  and  heavy 
classes  of  occupancy,  and  the  entire  area  of  these  three 
floors  was  surveyed.  Several  other  oflSces  on  various 
floors,  representing  what  appeared  to  be  unusually 
heavy  occupancy,  also  were  investigated.  The  whole 
survey  covered  over  200  rooms. 

The  investigation  was  planned  and  supervised  by  C.  T. 
Coley,  M.  E.,  manager  of  the  building.  A  force  of  five 
men  equipped  with  platform  scales  and  field  book  spent 
several  days  weighing  and  tabulating  every  article  of 
furniture  within  the  areas  mentioned.  Sketches  were 
prepared  for  each  office,  showing  the  location  and 
weights  of  all  articles  of  furniture,  so  that  the  distribu- 
tion of  loads  could  be  quite  closely  determined.  Figs. 
1,  2  and  3  are  typical  examples  of  these  sketches. 

General  Results  —  Following  is  a  brief  tabulation 
showing  the  outstanding  features  of  the  report  on  this 
study;  Fig.  4  also  summarizes  the  observations 
graphically.  It  will  be  noted  that  little  difference  exists 
in  the  average  loading  of  the  floor  selected  as  the 
heaviest  in  the  building  and  that  which  appeared  at  fir.st 
glance  the  lightest. 

MAXIMUM,  MINIMUM  AND  AVERAGE  LIVE-LOADS 

IN  EQUITABLE  BUILDING 

No.  of  Maximum  Minimum  Average 

Offices  Lb.  Sq.Ft.  Lb.  Sq.Ft.  Lb.  Sq.Ft, 

Light  occupancy  floor    (20th)             67  55  4  .87  10  26 

Mediumoccupancyfloor(37th)             64  30  73  3  27  10  67 

H<-avy  occupancy  floor  (1 1th)              62  33.84  5.00  13.96 


Total  and  average 

Selected     heavy     occupancies 
throughout  building.        .    , 


103 


11.6 
42  4 


The  weights  given  do  not  include  the  radiators,  which 
averaged  200  lb.  each,  with  two  to  each  bay,  located 
under  the  windows.  These  would  add  approximately 
1  lb.  per  square  ft.  for  all  exterior  bays. 

The  weight  of  the  partitions  was  not  included  in 
the  calculations.  These  in  general  are  3-in.  hollow  tile 
plastered  each  side,  and  a  careful  weighing  of  one  which 
was  being  removed  showed  a  weight  of  30  lb.  per  square 
foot,  or  approximately  350  lb.  per  running  foot. 

The  weight  of  occupants  has  been  taken  at  150  lb.  per 
person,  which  figure  is  probably  too  high,  as  a  consider- 
able portion  of  such  occupants  is  females,  whose  average 
weight  probably  would  not  exceed  120  lb. 

Discussion  of  Results— The  careful  sketches  of  load 
arrangement  make  it  possible  to  throw  some  light  on  the 
prevailing  method  of  assuming  uniformly  distributed 
live  loads  as  a  basis  for  floor  design,  and  help  to  indicate 
what  relation  such  assumptions  should  bear  to  actual 
total  loads.  Examination  of  bays  for  which  the  live 
load  was  more  than  25  lb.  per  square  foot  shows  wide 
variation  in  the  distribution  of  such  loads.  The  larger 
proportion  was   found,   as   might  be  expected,  within 
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a  zone  approximately  3  ft.  wide  around  the  walls,  the 
remainder  being  distributed  variously  in  the  centers 
of  the  rooms.  In  one  or  two  cases,  however,  the 
major  proportion  of  all  the  load  was  situated  away  from 
the  walls  and  this  condition  must  be  provided  for  by 
designers.  There  is  also  the  probability  that  prac- 
tically all  furniture  may  be  collected  in  the  central 
portion  of  a  floor  area  when  occupants  are  moving,  or 
when  painting  or  cleaning  is  in  progress.  The  sketches 
show  that  the  heavier  loads,  such  as  library  shelves  and 
double  filing  cabinets,  are  likely  to  be  located  away  from 
walls  and  partitions,  obviously  for  ease  of  access. 


cases  with  contents  weighed  much  more,  but  these 
weights  were  distributed  over  such  a  large  area  that 
they  could  not  be  regarded  as  concentrated.  Of  35  safes 
and  safe  cabinets,  22  weighed  less  than  1,000  lb.;  5  be- 
tween 1,000  and  2,000  lb. ;  2  each  weighed  2,200  lb.  and 
2.360  lb. ;  one  each  weighed  2.800  lb..  3,000  lb.,  3,500  lb. 
and  4,250  lb.  This  seems  to  indicate  that  if  care  in  reg- 
ulation of  occupancies  were  exercised,  considerable 
economies  might  be  possible  in  providing  for  concen- 
trated loads.  To  what  extent  such  regulation  is  prac- 
tical is  a  matter  for  deliberation. 

As  would  naturally  be  expected,  the  live-loads  were 
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FIGS.   I    TO  3— TYPICAL  OFFICES  WITH   HEAVY  TO    LIGHT  OCCUPANCY 


Fig,   I — File  Room  of  Bonding  Compan.v 
Summaru  of  Load*. 


Floor  covering.  linoleuma 

78     File  drawers.  1 01b 

Racks  for  same .  

2     Card  cabincw.  100 and  3001b. 

6  Card  cabinets,  501b     

I     Flat  top  desk 

7  Steel  file  cabinets,  3401b...... 

7     Steel  file  cabinets.  2001b 

5     Wooden  file  cabinets.  2501b... 
5     Step  ladders,  50 lb 


Total 

Total  floor  area.  420  sq.ft. 
Load  per  sq.ft..  78.31b 


Lbs. 

630 

21.780 

4.500 

400 

300 

200 

2.380 

1.400 

1.250 

250 

32,890 


Fig.  2 — File  Room  of  Electric  Company 
Summary  of  Loads. 


Fig.  3 — Office  of  Electric  Company 


Floor  rovorine.  linoleum 
FilecabineiH.  300 lb 
Tables  ("    iSOand  1001') 
Dp<ik 


Watercooler 

Chair?  f<i   351b     . 
Persons  (J.   1501b. 


Total 

Total  floor  area.  4508q.ft. 
Load  per  sq.ft.,  35  21b. 


Lbs. 
675 
14,100 
250 
200 
25 
90 

Summary  of  Loads. 

Floor  covering,  linoleum 

Flat  top  desks  ("   4001b 

Chairs, 3 snivel  ci  35 lb.,5arm (8)  251b. 

Bookcases  ("   4401b 

File  ca.-^cs  O  2731b 

Stands  (n   25  lb 

Lbs. 
488 

1,200 
230 
880 

1,092 
50 

70 
450 

Hat  tree  ("     18  lb.,  ouspidnrs  and 
bai>kets,   301b 

48 
1,050 

IS,860 

90 

Total 

Total  floor.-"*,  325sq.fl. 
Loadpersq.f..,  15  51b. 

5.128 

Among  the  heaviest  occupancies  found  is  the  stack 
room  of  a  large  law  library.  The  entire  floor  area  is 
covered  with  rows  of  steel  stacks  placed  back  to  back 
with  32-in.  aisles  between  rows,  and  extending  from 
floor  to  ceiling,  the  story  height  being  11  ft.  7  in. 
There  is  a  main  aisle  4  ft.  wide  crossing  the  middle  of 
the  room  at  right  angles  to  the  stack  rows.  The  total 
weight  was  taken  as  found  and  consisted  of  the  fol- 
lowing : 

Lb 
556shelvMofbook«.  75Ib..  41700 

n4eTOpty.helv«..  iSlb.  2  "50 

BfK.k.  on  floor 500 

71>dden  100 

2  persons,  1501b 300 

Total  45.450 

.Area.  588 s'^iiare feet : 
I.oadp«ra«iubrefoot,  77  3  lb. 

It  ifl  evident  that  if  the  possibility  of  all  .^helves  being 
filled  should  be  considered,  th«>  average  loading  would 
be  increased  to  87  lb.  per  .Mquarr  foot. 

Safes — Examination  of  all  the  floor  sketche.q  .shows 
but  eight  articles  of  furniture  (.safes)  over  2,000  lb.  in 
weight.     A  number  of  sectional  filing  cases  and  book- 


found  lighter  next  the  outside  walls.  Single-row  filing 
cases,  cabinets,  safes,  bookcases  and  bins  are  usually 
located  against  blank  interior  walls.  Whether  by  acci- 
dent or  otherwise,  the  heavier  loads  were  not  found 
where  partitions  cut  up  the  floor  space  into  small  rooms, 
indicating  that  allowance  may  not  be  necessary  for  both 
removable  partitions  and  heavy  floor  loads. 

Cnmbinntinn  nf  Loadinffx  —  Several  instances  were 
found  where  two  adjacent  floor  bays  supported  average 
loads  of  25  lb.  or  more,  but  in  no  ca.se  were  two  adjacent 
bays  in  excess  of  an  average  of  40  lb.  per  square  foot. 

There  are  but  two  or  three  instances  in  the  floor  plans 
discus.sed  where  three  oflices  or  store  rooms  meet  at  the 
same  column  and  it  is  probable  that  this  condition  will 
be  found  but  rarely  in  buildings  designed  for  a  sufl"!- 
ciency  of  light  and  ventilation.  In  vitnv  of  this  and  of 
the  surprisingly  light  average  floor  loads  di.scovered,  it 
becomes  an  interesting  f|uestion  whether  in  a  building 
of  this  type  further  reductions  in  loads  a.ssumed  for 
column  design  could  br  made  with  .safety.  The  build- 
ing was  designed  for  a  live  load  of  100  lb.  per  square 
foot  on  the  first  floor  and  75  lb.  on  all  others. 
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Cincinnati  Weighings — A  less  exhaustive  but  never- 
theless interesting  investigation  of  office  floor  loading 
was  recently  made  for  the  committee  by  Capt.  M.  W. 
Mclntyre,  manager  of  the  Union  Central  Life  Insurance 
Co.  building,  Cincinnati.  This  study  included  several 
large  sections  of  different  stories  devoted  to  clerical  and 
filing  purposes.  Each  individual  piece  of  furniture  was 
not  weighed,  but  the  average  weight  of  representative 
articles  was  carefully  ascertained  and  this  result  applied 
to  furnishings  of  four  floors. 

All  files,  desks,  etc.,  were  considered  as  being  100  per 


^  office  Floor  Loads -Pounds  per  Square  Foot. 

FIG.  J— FREQUENCY  OP  FLOOR  LOADS.  EQUITABLE  BLDG. 

cent  full  or  furnished  with  all  necessary  accessories. 
Following  are  the  results  of  Capt.  Mclntyre's  investi- 
gations : 

Weight  of 

Area,  No.  Pieces  Total  Furniture 

Square  of  Weight  PerSq.Ft. 

Feet  Furniture  Lb.  Lb. 

SectionA 10,339  635  104,478  10.05 

•SectionB 9,303  637  27,085  2.91 

SectionC 7,348  273  36.306  4.92 

SectionD 10,339  702  121,388  11.74 

Average 9,332  561.5  72,314  7  405 

Weight  of  employees,  computed  at  the  rate  of  150  lb. 
each,  added  from  0.9  to  1.75  lb.  per  square  foot  of 
floor  area.  Seven  individual  offices  similarly  surveyed 
showed  an  average  weight  of  furniture  of  7.66  lb.  per 
square  foot.  This  building  incidentally  was  designed 
to  carry  a  live  load  of  100  lb.  per  square  foot  on  base- 
ment and  first  floor,  75  lb.  on  stairways  and  corridors, 
and  50  lb.  on  other  floors. 

Insurance  Office — The  committee  has  investigated 
the  live  loads  in  a  reference  room  of  a  New  York  in- 
surance company,  equipped  with  heavy  steel  filing  cases 
for  large  Sanborn  insurance  map  books.  This  was 
considered  to  represent  unusually  heavy  occupancy.  The 
cases  were  placed  back  to  back  and  occupied  a  floor 
space  approximately  5  ft.  x  22  ft.  and  were  55  in.  high. 


It  was  found  that  the  case  with  its  aisles  for  access 
occupied  a  space  of  247  sq.ft.  and  weighed  with  con- 
tents 10,620  lb.  Observation  showed  it  liable  to  use 
by  no  more  than  12  men  simultaneously.  The  total  load 
thus  occasioned  amounted  to  50.3  lb.  per  square  foot. 

Boston  Studies — C.  H.  Blackall,  a  prominent  archi- 
tect of  Boston,  Mass.,  and  Arthur  G.  Everett,  of  the 
Boston  Building  Department,  published  in  the  Ameri- 
can Architect  and  Building  Ne^vs  for  April  15,  1893, 
the  results  of  their  investigation  of  three  prominent 
office  buildings  of  that  city.  The  buildings  were  ex- 
amined very  carefully  and  copious  notes  taken  of  room 
dimensions,  occupancy  and  details  of  contents.  Average 
weights  were  assumed,  based  on  averages  for  the 
various  articles  of  furniture.  The  human  occupancy 
was  taken  as  the  greatest  known  to  have  occurred  in 
each  of  the  offices  investigated.  The  nature  of  occu- 
pancy was  sufficiently  diverse  to  be  representative.  Fol- 
lowing is  a  resume  of  the  results  obtained : 

Total  Weight 

No.  of        Total  Area,          Weight,  PerSq.Ft. 

Building                            Offices             Sq.Ft.                   Lb.  Lb. 

Rogers  BIdg 41                  18,127            294,9841b.  15.8 

AmesBldg 70                 32,151             544,4191b.  15.6 

AdamsBIdg 99                 26,183            425,1091b.  15.7 

Average 15.3 

The  ten  heaviest  loadings  in  each  building  averaged 
25.9,  29.8  and  29.0  lb.  per  square  foot  respectively.  The 
highest  load  found  was  40.2  lb.  per  square  foot.  In 
only  12.4  per  cent  of  the  offices  was  the  floor  load  in 
excess  of  25  lb.  per  square  foot,  and  in  only  26  per  cent 
did  it  exceed  20  lb. 

Mr.  Blackall  recently  conducted  a  similar  investiga- 
tion of  live-loads  in  the  Little  Building,  Boston,  which  is 
reported  in  the  American.  Architect  and  Architectural 
Review,  Jan.  3,  1923.  Sixty-four  offices  were  surveyed, 
the  results  indicating  live-loads  even  less  than  those 
discovered  in  his  earlier  investigations.  The  maximum 
floor  load  was  14.7  lb.  per  square  foot,  and  but  four  ii 
offices  had  loadings  over  10  lb.  per  square  foot.  The  " 
minimum  loading  discovered  was  1.3  lb. 

A  full  interpretation  of  the  data  described  discloses 
many  significant  facts  which  space  does  not  permit  of 
presenting  here.  A  detailed  report  on  floo?  loads  in 
office  buildings  and  other  occupancies  will  be  prepared 
by  the  committee  as  soon  as  sufficient  infonnation  is 
obtained,  and  recommendations  for  minimum  floor  load 
requirements  will  be  made. 

Mr.  Blackall's  data  of  1893  were  the  only  important 
source  of  information  on  this  subject  until  the  investi- 
gations! recently  completed.  A  few  isolated  observa- 
tions on  school  floor  loads  have  been  published,  and  the 
Building  Code  Committee  has  been  able  to  obtain  from 
private  sources  some  additional  infonnation  on  other 
occupancies.  The  total  is  lamentably  small,  however, 
and  all  who  can  and  are  willing  to  supply  reliable  in- 
formation of  this  sort  are  sti-ongly  urged  to  report  it 
to  the  committee's  office  at  the  Department  of  Com- 
merce, Washington. 


Cost  of  S;eal  Coat  on  Wood  Block 

Through  error  the  cost  of  placing  a  bituminous  seal 
coat  on  wood  block  paving  as  described  by  James 
McElroy  in  Engineering  News-Record,  March  22,  1923, 
p.  531,  was  given  as  76c.  per  square  yard.  The  figure 
should  be  7.6c.  About  13,000  sq.yd.  were  sealed  at 
this  cost. 
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Ten-Year  Test  Shows  Pavement 
Wear  and  Repair 

Traffic  Tonnage  of  Street  Increases  Threefold — 

Areas  Repaired  from  3  to  150  Per  Cent — 

Openings  Affect  Condition 

By  R.  a.  MacGregor  ' 

Assistant  Engineer.   Department  of  Public  Works, 
Manhattan  Borough,   New   York   City 

A  NUMBER  of  sections  of  test  pavements  were  laid 
on  Second  Ave.,  from  Houston  St.  to  23rd  St., 
Borough  of  Manhattan.  New  York  City,  in  1912  and 
1913.  Sheet  asphalt,  both  manufactured  and  rock, 
asphalt  blocks  of  manufactured  and  rock  asphalt, 
Medina  sandstone,  wood  blocks  and  granite  blocks  were 
all   represented. 

Generally,  the  length  of  each  kind  of  pavement  was 
two  blocks  with  one  or  two  intersections,  though  the 
variations  of  a  kind  were  less  than  a  block  in  some 
cases.  Second  Ave.  was  chosen  as  the  traffic  was  prac- 
tically uniform  over  the  length  repaved;  also>  the 
amount  of  traffic  was  heavy  enough,  both  in  amount  and 


block  of  asphalt  blocks:  two  blocks  of  short-leaf  pine; 
two  blocks  of  rock  asphalt  sheet,  and  two  blocks  of 
granite,  with  portland  cement  joints. 

The  asphalt  blocks  of  manufactured  asphalt  were 
made  and  laid  in  compliance  with  the  standard  specifica- 
tions of  1911,  which  permitted  considerable  variation  in 
grading  of  aggregate  and  in  penetration,  etc..  of  the 
asphaltic  cement.  Actually  over  12  or  13  different 
variations  of  penetration  and  ductility  of  asphaltic 
cement  were  used,  but  without  any  outstanding  im- 
provement over  the  blocks  laid  prior  to  this  test. 

The  rock  asphalt  blocks  were  specified  to  be  of  mate- 
rial from  the  mines  at  Ragusa,  Sicily,  as  was  the  rock 
sheet  asphalt.  The  rock  asphalt  blocks  and  the  rock 
sheet  asphalt  were  only  2\  in.  thick,  while  the  ordinary 
asphalt  blocks  and  sheet  asphalt  were  3  in.  thick. 

The  wood  blocks  were  of  long-leaf  and  short-leaf  pine, 
both  kinds  treated  with  three  kinds  of  oil,  heavy  and 
light  creosote  oil  and  water  gas  tar  and  with  16  lb.  and 
20  lb.  of  oil  per  cubic  foot,  making  12  variations  in 
all.  A  small  area  in  one  intersection  was  laid  with 
Australian  tallow  wood,  a  hard  wood  much  like  white 
oak.     It  was  untreated,  but  had  a  color  like  very  old 


TABLE  SHOWING  PERCENTAGE  OF  AREA  REPAIRED  ON  SECOND  AVE.  TEST  PAVEMENTS 


Kind  of 
Pavement 

Houston  St.  to  3rd  St.  .\sphaK  Block 

3rd  St.  to  4th  St  Medina  Cubes 

3pd  St.  to  4th  .St..  west  .side  Medina  Cubes 

3rd  St  to  4th  St.,  cast  side  Durax 

3rd  St.  to  4th  St.,  west  side  Asphalt  Cone. 

4th  St.  to  5th  St Medina  Large 

4lh  St.  to  5th  St White  Oak  Bl. 

5th  St.  to  7th  St Short-Leaf  Pine 

7th  St.  to  9th  St.          ..  Sh.  .\sph.Open 

9th  St.  to  11th  Si  R.  .\sph.Bl. 

l1thSt.tol3th.St     .  Sh   .^sphClosc 

DthSt.  to  ISthSl Long  Leaf  Pine 

r  5th  St.  to  1 7th  St Asph  Bl. 

I7thS' .  I9th8t Short-Leaf  Pine 

19th  St.  to  21st  St Rock  Sh.  Asph. 

2l«t  to  23rd  St Gran.  Bl. 


1913 

1914 

1915 

1916 

0   1 

1.7 

5.7 

3.1 

2.2 

9.2 

6.6 

9^2 

I.*jd 

Dec. 

1915 

0 

I^id 

Oct. 

1921 

6.6 

3.0 

4.7 

Laid 

1922 

0 

0 

0 

0 

0 

0 

6   0 

4.0 

0 

3  0 

9.0 

18.4 

0 

0.1 

4.0 

0.4 

0.1 

0 

0 

0 

13.0 

6.0 

19.0 

17.3 

0.5 

0 

0 

0.4 

16.3 

15.2 

16.0 

20.9 

1917 

1918 

1919 

1920 

1921 

Total 

28.2 

23.8 

12.2 

24.9 

II. 0 

110.7 

10.2 

3.8 

41^9 

5816 

1417 

0 

2.7 

0 

5.4 

0 
0 

8.1 

4.7 

25.8 

5.2 

6.5 

2.4 

58  9 

0 

0  8 

6 

6 

'6:i 

0.9 

4.4 

9.6 

12 

2.4 

7.6 

35.2 

37.3 

15.6 

23.0 

31.5 

11.4 

149.2 

3   1 

4   5 

0.4 

3.4 

1.7 

17.6 

0.1 

0.2 

0 

0.6 

2  0 

3.0 

35.7 

29.1 

5.0 

32.5 

6.6 

164.2 

0 

0.5 

0.2 

0.3 

1.5 

3  4 

29.8 

12.9  (Entirely 

resurfaceti 

in   111.1   to 

1919) 

1919 

0 

0 

0 

0 

0 

10.5 

in  individual  truck  weights,  to  give  results  in  a  reason- 
able time. 

Traffic  Conditions — In  1911  the  traffic  varied  from  59 
tons  per  foot  of  width  to  91  tons,  an  average  of  72  tons, 
with  about  90  per  cent  of  it  on  iron  tires.  In  1916  the 
traffic  was  from  144  to  188  tons  per  foot  of  width  w^th 
an  average  of  167  tons  and  about  59  per  cent  on  iron 
tires.  Since  1916  no  traffic  count  has  been  made  on 
these  particular  blocks,  but  a  count  on  this  avenue 
farther  north  shows  an  increase  in  tonnage  of  29  per 
cent,  making  a  probable  average  today  of  about  220  tons 
per  foot  width  per  day  of  10  hour.<».  All  the.se  traffic 
counts  were  made  from  8  a.m.  to  6  p.m. 

A  double-track  street  railway  extends  the  full  length 
and  this  area  was  paved  with  asphalt  or  with  the  same 
kind  of  pavement  as  the  side  road.  The  number  of 
tons  per  foot  width  is  calculated  on  the  full  width  of  the 
roadway,  viz.,  60  ft.,  but  owing  to  the  comparatively 
light  street  car  traffic,  this  does  not  materially  affect 
the  weight  per  foot  of  width.  However,  considering 
standing  vehicles  and  .street  cars,  the  traffic  lane  next 
to  car  tracks  probably  carries  50  per  cent  more  than 
the  average. 

Kinrln  of  Pavement — The  first  three  blocks  were  laid 
with  asphalt  blocks;  then  two  blocks  of  Medina  sand- 
stone. 3<-in.  cubes  and  .5-in.  deep  blocks;  two  blocks  of 
short-leaf  pine;  two  blocks  of  sheet  asphalt,  open 
binder;  two  blocks  of  rock  asphalt  blocks:  two  blocks  of 
asphalt,  close  binder;  two  blocks  of  long-leaf  pine;  two 


white  oak.  The  blocks  were  about  the  same  size  as  the 
pine  blocks,  and  have  been  entirel.v  replaced. 

The  granite  section  was  laid  with  standard  blocks  5 
in.  deep  on  a  1-in.  sand  cushion.  The  joints  were  filled 
with  a  Portland  cement  grout. 

The  1915  annual  report  shows  the  condition  of  the 
various  pavements  in  December,  1915,  three  years  after 
completion. 

In  the  spring  of  1921  a  careful  examination  of  the 
wood  block  pavements  was  made  by  the  writer  and  some 
other  paving  engineers.  These  engineers  found  no 
material  difference  in  the  kinds  of  wood,  except  that  the 
long-leaf  pine  showed  slightl.v  less  wear  than  the  short- 
leaf  pine  and  that  the  water  gas  treated  block  showed 
up  at  least  as  well  as  any  and  perhaps  a  little  better 
than  the  other  oils.  The  location  of  the  various  oils 
and  treatments  was  not  known  to  these  engineers  until 
after  inspection. 

An  examination  was  made  in  October,  1922,  by  the 
writer  and  the  following  notes  were  made: 

AHphalt  Block  (Houston  St.  to  3r<l  St.)— The  surface  is 
in  fair  condition,  though  wavy.  Deformation  of  blocks  is 
common.  One  measured  11  in.  wide  and  12  in.  long,  many 
7  in.  wide  and  12  in.  long.  The  oripinal  size  was  5  in.  wide 
and  12  in.  long.  Courses  are  bowed  from  18  to  20  in.  in 
10  ft.  This  deformation  provps.  in  the  writer's  opinion,  the 
want  of  uniformity  in  the  blocks,  though  the  method  of  man- 
ufacture would  aeem  to  insure  it. 

Durnr  f3rd  St.  to  4th  St.) — This  shows  some  wear  at  the 
joints  in  the  intersection  of  ^r.i  st    under  the  cross  traffic, 
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hut  the  rest  of  the  area  shows  practically  no  wear,  the  blocks 
are  smooth  and  the  joint  filler  flush  with  the  surface. 

(A  new  pavement  of  white  oak  blocks  laid  1922,  from 
4th  St.  to  5th  St.) 

Shsrt-Leaf  Wood  Blocks  (5th  St.  to  7th  St.)— The  sur- 
face is  practically  perfect;  6  or  7  blocks  were  found  in  the 
light  oil  section,  showing  decay  in  one  end  for  1  to  2  in. 

Sheet  Asphalt— Open  Binder  (7th  St.  to  9th  St.)— Sur- 
face is  very  wavy  all  over;  waves  short  and  about  i  in. 
deep;  general  condition  is  fair. 

Rock  Asphalt  Blocks  (9th  St.  to  11th  St.) — No  joints  can 
be  seen  and  entire  surface  must  have  been  covered  with 
sheet  asphalt  patches. 

Sheet  Asphalt— Close  Binder  (11th  St.  to  13th  St.)— The 
surface  is  much  better  than  the  open  binder  area,  with 
about  one-third  as  many  waves  and  these  i  in.  or  less  in 
depth. 

Long-Leaf  Pine  Blocks  (13th  St.  to  15th  St.)— The  sur- 
face is  practically  perfect;  no  decayed  blocks  were  found. 

Asphalt  Blocks  (15th  St.  to  17th  St.)— The  surface  is 
very  wavy;  courses  are  bowed  21  to  3  ft.  in  10  ft.,  with 
hollows  1  to  IJ  in.  in  depth. 

Short-Leaf  Pine  Blocks  (17  St.  to  19th  St.)— The  surface 
is  practically  perfect;  no  decayed  blocks  were  found. 

Rock  Sheet  Asphalt  (19th  St.  to  21st  St.)— This  has  been 
entirely  resurfaced  by  the  burner  method. 

Granite  Blocks  ivith  Cement  Grout  (21st  fo  23rd  St.)  — 
The  cement  joints  are  all  about  i  in.  below  the  surface  and 
about  one-fifth  of  the  area  has  been  repoured  with  asphalt 
filler.  The  blocks  have  worn  smooth  and  the  surface  is  very 
good. 

The  accompanying  table  gives  the  percentage  of 
repair  on  each  test  area. 

These  test  pavements  prove  the  wonderful  wearing 
qualities  of  wood  blocks  if  the  pavement  is  not  damaged 
and  weakened  by  cuts.  About  5  per  cent  of  the  areas 
between  5th  St.  and  7th  St.  and  between  13th  St. 
and  15th  St.  was  disturbed  by  cuts  and  about  10  per 
cent  between  17th  St.  and  19th  St. 

While  the  rock  asphalt  pavements  in  this  test  have 
given  poor  results,  many  other  rock  asphalt  pavements 
throughout  the  borough  have  given  excellent  wear,  most 
of  them  having  been  laid  between  1897  and  1900. 

The  comparison  of  close  and  open  binder  is  decidedly 
in  favor  of  the  close  binder,  repairs  being  just  half 
and  the  surface  now  much  better. 

Conditions  on  this  street  have  been  such  as  to  give 
practical  uniformity  throughout  as  to  cuts  and  traffic 
and  these  test  pavements  afford  a  good  object  lesson. 


Municipal  Leagues  and  the  Engineer 

After  10  years'  existence  the  membership  of  the 
League  of  Minnesota  Municipalities  has  grovra  to  200, 
with  full-time  officials  and  field  agents  working  jointly 
with  the  Municipal  Reference  Bureau.  It  supports  a 
magazine  and  has  16  committees  on  civic  problems. 
What  the  league  does  for  the  engineer  was  stated  by 
Carlos  W.  del  Plaine  recently  before  the  Minnesota 
Surveyors  and  Engineers  Society: 

Wherever  a  municipality  is  an  active  member  of  the 
league,  there  the  work  of  the  engineer  is  made  easier.  The 
reason  for  this  is  that  no  city  or  village  can  be  an  active 
member  of  the  league  vnthout  realizing  the  necessity  of 
efficiency  in  government.  And  no  municipal  government 
is  efficient  unless  it  has  a  competent  engineer  supervising 
the  work  done.  The  league  gives  engineering  advice  to  its 
members  but  does  not  do  any  engineering  work  whatsoever. 
Instead  it  urges  that  competent  engineers  be  employed 
and  emphasizes  the  fact  that  real  economy  is  effected  when 
good  engineers  are  employed  at  reasonable  prices  rather 
than  any  kind  of  an  engineer  merely  because  he  is  low- 
priced. 


Refuse  Incinerators  Advised  for  City 
of  Boston 

ABANDONMENT  of  garbage  reduction  at  Boston, 
.  Mass.,  and  the  building  of  eight  incinerators  of 
the  type  being  promoted  by  the  Balmer  Corporation, 
New  York  City,  together  with  the  substitution  of  the 
contract  system  of  garbage  and  refuse  collection  for 
the  60  per  cent  of  the  material  now  being  collected  by 
the  city  direct,  are  the  chief  recommendations  of  a 
I'eport  recently  made  to  the  city  authorities  by  ColoneL 
George  A.  Johnson,  consulting  engineer,  New  York 
City.  It  is  assumed  that  Coleman  Brothers  Co.,  the 
present  contractors  for  garbage  disposal  by  reduction, 
would  willingly  terminate  the  contract  piecemeal  as  the 
proposed  incinerators  were  completed.  Utilization  of 
heat  from  the  incinerators  for  the  production  of  electric 
current  for  sale  by  the  city  is  proposed  in  the  report. 
The  incinerators  would  be  similar  to  those  at  Mon- 
tevideo, Uruguay,  and  the  plant  contracted  for  recently 
by  the  City  of  Charlestovra,  W.  Va. 

Colonel  Johnson's  summary  of  estimates  for  his  plan, 
slightly  rearranged  but  with  no  change  otherwise,  is 
given  in  the  accompanying  table.  It  will  be  noted  that 
by  assuming  a  heavy  decrease  in  the  cost  of  collection 
and  a  considerable  revenue  from  heat  and  clinker 
utilization,  and  by  assuming  also  that  the  present  con- 
tractor would  cancel  the  unexpired  portion  of  his 
ten-year  contract  in  force  July  1,  1922,  Colonel  Johnson 
figures  a  "potential  annual  saving"  of  $543,506  by 
means  of  the  changes  which  he  proposes,  or  about  one- 
third  of  the  total  present  annual  cost  of  garbage,  ashes 
and  refuse  disposal. 

Colonel  Johnson's  report,  without  the  numerous  and 
voluminous  appendixes,  is  printed  in  the  Boston  City 
Record  for  March  3. 


ESTIMATED  POSSIBLE  SAVINGS  ON  GARBAGE,  ASHES  AND 
REFUSE  COLLECTION  AT  BOSTON,  MASS.,  AS   GFV^N 
IN  REPORT  BY  COL.  GEORGE  A.  JOHNSON 
Total    combined    refuse,    482,147    tons    annually,    of    which    the 

garbage   amounts   to   78.609    tons ;    ashes,    371,278    tons ;   rubbish. 

32.260   tons. 

Total  cost  of  collection  and  transport  to  destructor  sta- 
tions of  482,147  tons  of  combined  refuse $864,390 

Annual  saving:  over  present  collection  costs , .         461,415 

Total  cost  of  building  and  completely  equipping  the  eight 
destructor  stations,  having  a  total  daily  rated  capac- 
ity of  1.9.50  tons,  or  711,750  tons  annually,  which  is 
48  per  cent  in  excess  of  the  total  present  annual  pro- 
duction of  combined  refuse 2,255,000 

Annual  cost  of  operation  and  maintenance  of  the  eight 
destructor  stations,  including  a  10  per  cent  fixed 
charge  on  the  capital  investment  to  cover  interest, 
depreciation   and  sinking  fund 640,930 

Total    cost    of    building    auxiliary    power    development 

plants  at  [6  of  the  8]  stations 1,023,695 

Annual  cost  of  operation  and  maintenance  of  the  6 
auxiliary  power  development  plants,  including  a  fixed 
charge  of  10  per  cent  on  the  capital  investment  to 
cover  interest,  depreciation  and  sinking  fund 222,869 

Combined  cost  of  building  the  eight  destructor  stations 

and   the  6   auxiliary   power   development  plants....     3,828,695 

Combined  annual  cost  of  operation  and  maintenance  of 
8  destructor  stations  and  the  6  auxiliary  power  sta- 
tions, including  fixed  charges  to  cover  interest  on  the 
capital  investment,  sinking  fund,  repair^  and  replace- 
ments           863,799 

Annual  revenue  derivable  from  electric  current  produced 
at  the  6  auxiliary  power  stations,  based  on  present 
amounts  of  refuse,  and  with  current  valued  at  Ic. 
per  kw.-hr 477,350 

Annual   revenue  from  clinker  from  8  stations,  167,820 

tons  at  $0.30   per   ton 50,346 

Revenue  derivable  from  marketable  electric  current  and 

clinker  produced   527,696 

Net  total  cost  to  the  city  for  the  incineration  of  482,147 

tons  of  combined  lefuse  annually 3J6,10» 

Total  annual  net  cost  of  collection,  delivery  and  incinera- 
tion (made  up  of  net  cost  of  incineration,  $336,103, 
plus  $864,390  for  cost  of  collection  and  transport  to 
destructor  stations  of  482,147  tons  of  combmed 
refuse)     ,••■.• •      1.200,493 

Present  total  cost  to  the  city  for  refuse  collection  and 

disposal r9nn'4ql 

Net  cost   under  new  plan    i,^uu,'J3o 

Potential  annual  saving  by  adoption  of  the  new  program 
involving  collection  and  incineration  of  the  combined 
refuse 548,506 
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Railways  of  Russia,  the  Balkans 
and  the  Baltic  States 

Russian  Problem  of  Long  Standing — Fair  Progress 

in  the  Balkans — Many  Gages  a  Problem 

in  the  Baltic  States 

This  is  the  last  of  three  articles  on  V  e 
European  railway  situation  by  the  London  eon  :- 
spondent  of  Engineering  News-Record.  The  fir.-.t 
on  the  general  subject  appeared  in  the  issue  (f 
Mar.  8,  and  the  second  on  conditions  in  France, 
Germany  and  Poland  in  the  issue  of  Mar.  15. 

THE  present  deplorable  state  of  the  Russian  railways 
is  due  not  entirely  to  the  Soviet  revolution  but  also 
to  the  lack  of  railway  development  in  the  policies  of 
Czarist  governments.  The  lack  of  suitable  railways 
was  felt  long  before  the  war  when  there  were  insufficient 
trains  to  carry  the  ordinary  passengers  in  addition  to 
the  products  of  industry.  True,  certain  lines  appeared 
well  organized  and  service  on  these  routes  was  good ; 
on  the  lines  running  from  east  Gei-many  to  Petrograd 
and  Moscow,  for  example.  But  here  the  influence  of 
other  countries  aside  from  Russia  was  felt,  because  the 
traffic  on  these  lines  was  largely  international  both  in 
passengers  and  freight.  Where  Russia  alone  had  to 
be  served  the  sj'stems  were  deplorably  organized. 

The  need  Russia  felt  then  has  been  made  even  greater 
today  owing  to  the  lack  of  organization  of  any  type 
throughout  the  country.  The  lines  are  laid  out  on  the 
main  economic  routes,  and  usually  well-laid,  but  the 
majority  of  them  have  been  uncared  for  for  the  past 
eight  or  nine  years  and  relaying  with  new  metal  and 
ties  has  become  an  urgent  necessity. 

Physical  Condition  Cuts  Capacity — As  matters  now 
stand  the  ties  and  track  support  are  in  so  bad  a  con- 
dition that  freight  trains  of  only  moderate  weight  can 
pass  over  at  greatly  reduced  speeds,  or  on  some  sec- 
tions train  services  are  impossible.  In  other  cases  the 
metal  must  be  entirely  renewed  and  a  heavier  type  laid 
before  any  sort  of  traffic  can  pass.  Bridges  also  are 
lacking  and  those  destroyed  during  the  revolution  have 
only  been  rebuilt  in  part.  A  few  have  been  i-ebuilt  on  a 
permanent  basis  on  one  or  two  of  the  main  routes,  but 
on  the  whole  it  may  be  said  that  80  per  cent  of  the 
railway  bridge.s  need  renewal.  The  same  applies  to 
other  equipment  such  as  depots  and  repair  sheds.  Tbat 
part  of  this  very  essential  equipment  which  was  not 
totally  destroyed  was  rifled.  Up  to  now  very  little  has 
been  done  to  replace  this  equipment,  while  the  railway 
signalling  and  telegraphic  services  are  conspicuous  by 
their  ab.sence. 

Of  rolling  stock  there  is  very  little  of  serviceable 
valup.  At  present  the  number  of  locomotives  available 
for  haulage  is  under  10,000  while  an  additional  12,000 
are  rusting  in  the  yards  for  lack  of  major  or  minor 
repairs.  The  number  of  passenger  coaches  which  will 
hold  the  track  average  about  two  per  locomotive  in 
addition  to  one  per  locomotive  awaiting  n-building  or 
repairs.  The  freight  cars  available  for  transport  are 
about  twenty  per  locomotive  with  another  ten  held  up 
for  repair.  In  some  of  the  larger  cities  workers  are 
engaged  in  repairs  to  ihc  railway  stock  but  this  work 
is  necessarily  slow  hecau.se  the  machine  tools  and  other 
equipment  hav(!  been   in   use  since  about   1912. 

Naturally,  on  account  of  the  huge  areas  to  be  served 
by  transport   it  is  impossible  to  tifle  over  the  present 


period  by  employing  road  services;  in  fact  the  roads 
that  do  exist  are  just  about  in  as  sad  a  condition  as 
the  railways,  so  no  palliative  can  be  looked  for  in  this 
direction. 

Concentrate  on  Food  Carriers — The  Soviet  transit 
authorities  are  endeavoring  to  remedy  the  existing 
state  of  affairs  by  concentrating  their  efforts  on  the 
reorganization  of  those  lines  which  are  essential  to  the 
transport  of  foodstuffs.  There  are  various  long  lines 
reaching  to  the  food-growing  districts  and  these  before 
the  war  carried  the  bulk  of  the  Russian  traffic.  Here 
the  present  track  is  to  be  renewed  where  necessary  and 
heavier  rails  laid  to  carry  the  heavier  freight  trains 
which  will  be  run  when  the  agricultural  industry  has 
again  got  into  its  stride.  This  applies  particularly  to 
southeast  Russia,  where  it  is  hoped  to  develop  grain 
growing  to  a  large  extent,  and  also  to  the  service  be- 


pa'ssiAs  rRi.xciPAi,  railway  links 

tween  Petrograd,  Mo.scow  and  the  Black  Sea  ports. 
Unfortunately  for  railway  con.struction,  Russia  is  not 
a  highly  industrialized  country  like  Britain,  for  example, 
and  that  material  which  can  be  constructed  in  Russia 
must  be  transported  over  very  long  distances  to  the 
point  of  use.  Again,  a  large  part  of  the  new  material 
must  be  purchased  outside  Russia  when  finances  or 
guarantees  are  available,  and  when  some  sort  of  trans- 
port from  the  Russian  ports  to  the  shops  and  damaged 
systems  can  be  organized. 

Russia  is  enormously  handicapped  in  the  work  of 
railway  con.struction  by  the  fact  that  her  system  was 
quite  inadequate  before  any  war  or  revolution  damage 
was  done.  Her  system  was  under  very  irregular  con- 
trol and  lines  were  laid  either  for  military  purposes  or 
as  the  result  of  the  influence  of  some  industrial 
magnate. 

The  lack  of  skilled  railway  personnel  also  is  felt. 
The  majority  of  qualified  enginpcrs,  belonging  as  they 
did  to  the  bourgeoisie,  were  either  imprisoned  and 
executed  or  driven  from  the  country.  Russia,  before 
any  sort  of  railway  system  can  exist  in  her  country, 
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has  to  attract  and  safeguard  foreign  interests  as  well 
as  skilled  technical  brains. 

The  Balkan  Raihvays — A  railway  map  of  the  Balkan 
Lountries,  Jugoslavia,  Albania,  Bulgaria  and  Greece,  will 
show  a  distinct  scarcity  of  railway  lines.  Three  main 
lines  traverse  Jugoslavian  territory,  two  Bulgarian  and 
one  Greek.  Aside  from  the  connections  between 
Budapest  and  Trieste  and  Fiume,  and  the  projected  line 
from  Belgrade  to  Cattaro,  there  seem  to  be  no  lines 
impinging  on  the  northern  side  of  the  Adriatic.  Despite 
this  the  Balkans  are  among  the  most  important  of  the 
railway  areas  in  Europe.  Direct  rail  communication 
between  western  Europe  and  the  East  must  pass  right 
through  the  Balkan  countries.  The  business  man  from 
France  or  Germany  to  Constantinople  must  pass 
through  Belgrade,  the  capital  of  Jugoslavia,  and  this 
city  was  the  center  of  a  vast  continental  traffic  includ- 
ing express  routes  from  France  to  Russia,  Poland  to 
Greece,  London  to  India  and  Russia  to  the  Adriatic. 

This  favorite  fighting  ground  of  Europe  has  had  a 
large  part  of  its  system  destroyed  and  the  remainder 


RAILWAYS   IN  THE   BALKAN  STATES 

completely  disorganized.  Serbia,  now  part  of  Jugo- 
slavia, suffered  early  in  the  war,  and  the  entire  system 
was  demolished,  railway  track  and  bridges  being  blown 
up.  That  part  of  Austria-Hungary  which  is  now  under 
the  Jugoslavian  monarchy  underwent  some  damage  to 
the  railway  system,  but  this  was  practically  confined 
to  the  rolling  stock,  the  permanent  way  and  bridges 
being  little  interfered  with.  The  Bulgarian  system  was 
kept  in  fairly  good  condition  by  German  engineers  but 
since  the  war  there  has  been  no  organization  at  all,  and 
the  future  railway  system  must  be  reconstructed  almost 
from  the  beginning  as  far  as  personnel  is  concerned. 
The  locomotives  and  rolling  stock  especially  are  among 
the  most  primitive   in  Europe. 

Balkans  Make  Progress — The  Balkans  have,  however, 
not  been  slow  to  reconstruct.  The  Serbian  or  other 
Jugoslavian  lines  were  in  a  condition  to  carry  freight 
within  a  year  of  the  armistice,  though  locomotives  and 
rolling  stock  are  still  very  shoi't  of  that  country's  re- 
quirements. Owing  to  the  fact  that  Jugoslavia  is  a  new 
state,  created  at  Versailles,  immense  difficulties  have 
■  been  in  the  way  of  reorganization,  and  materials,  money 
and  skilled  labor  are  lacking.  However,  this  state  has . 
been  able  to  raise  sufficient  money  and  find  enough  men 
to  put  the  lines  in  order  so  that  heavy  traffic  can  be 


carried  at  a  reasonable  speed  on  all  the  lines  of  the  pre- 
war system.  In  addition  new  lines  are  to  be  built 
linking  Belgrade,  the  capital,  with  Ca,  aro,  the  state's 
new  port  on  the  Adriatic. 

It  is  in  rolling  stock,  however,  thai  Tugoslavia's  chief 
need  lies.  For  normal  passenger  anr  reight  operation 
this  new  state  requires  upwards  of  ',[»00  locomotives 
and  0,000  cars  and  coaches.  She  no\'  possesses  about 
60  p  r  cent  of  each  requirement,  and  of  these  half  are 
cons  antly  under  repair,  owing  to  the  fact  thpt  the  V^est 
of  tl  e  rolling  stock  was  captured  during  the  -vat  aud 
takei  into  foreign  territory.  In  addition  to  this  i  ardi- 
cap,  the  railway  repair  shops  and  depots  now  \  ithin 
Jugoslavian  territory  were  destroyed  during  the  vd.'. 
This  necessitated  repairs  to  locomotives  and  cars  berng 
done  in  foreign  shops,  and  labor  troubles  in  the  sho'-s 
of  the  repairing  concerns  have  proved  a  serious 
hindrance  to  the  normal  operation  of  the  Jugoslavian 
railway  system.  The  bulk  of  this  work  was  undertaken 
by  Austria  where  the  currency  was  favorable.  The  roll- 
ing stock  situation  has  been  partially  improved  by 
taking  reparations  from  Germany  in  the  form  of  loco- 
motives. Delivery  of  this  material  has  been  on  the 
whole  good  and  has  enabled  Jugoslavia  to  go  ahead  with 
the  reorganization  of  traffic. 

Shortage  of  Rolling  Stock — The  other  systems  in  the 
Balkans  have  suffered  less  from  permanent  way  destruc- 
tion but  quite  as  much  from  the  wearing  out  of  rail 
stock.  Bulgaria  now  is  very  short  of  locomotives  and 
has  placed  contracts  in  German  shops  for  the  construc- 
tion of  new  stock.  The  rolling  stock  position  in  Greece 
is  especially  serious  and  she  has  practically  no  equip- 
ment in  really  first-class  condition.  On  the  other  hand, 
her  system  was  practically  untouched  by  the  war.  The 
Greek  railways  were  never  of  very  much  account,  how- 
ever, so  that  her  shortages  affect  the  I'est  of  Europe 
very  much  less  than  the  deficiencies  in  Jugoslavia  and 
Bulgaria. 

The  Balkans  as  a  whole  are  suffering  from  the  lack  of 
skilled  railway  workers  and  much  of  the  present  labor 
has  practically  no  experience  of  either  rail  maintenance 
or  operation.  This  is  due  not  only  to  war  losses  but  the 
upheaval  caused  by  the  division  of  Austria-Hungary  and 
the  various  industrial  and  political  disturbances  which 
are  notoriously  inseparable  from  southeast  Europe. 
The  eight-hour  day  is  also  a  contributory  factor  to 
unrest  and  inefficiency.  More  workers  have  had  to  be 
taken  on  for  less  work  and  this,  combined  with  a 
greatly  increased  wages  bill,  has  driven  operating  costs 
to  an  unprecedented  height. 

Owing  to  the  shifting  of  political  boundaries  Jugo- 
slavia especially  finds  herself  unable  to  cope  with  the 
present  traffic  demands.  To  deal  with  existing  and 
potential  traffic  the  existing  routes  are  to  be  reinforced 
by  one  or  more  lines,  depots  are  to  be  doubled  in  num- 
ber and  in  size  and  pre-war  repair  sheds  rebuilt  and 
their  number  increased.  The  Balkan  area  is  not  short 
of  skilled  executives  but  they  are  rapidly  coming  to 
the  realization  that  forces  of  specialized  workers  are 
essential  to  successful  railway  operation.  Accordingly 
the  state  is  taking  this  problem  in  hand  and  making 
specialized  instruction  a  part  of  the  reorganization 
scheme. 

The  difficulty  now  is  lack  of  adequate  finances,  in 
spite  of  certain  sums  raised  abroad,  in  America  for 
example,  and  an  item  on  next  year's  budget  of  some 
million  dollars  or  so. 
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The  Baltic  States — One  of  the  great  problems  con- 
fronting the  three  new  states,  Esthonia,  Latvia  and 
Lithuania,  is  the  reorganization  of  the  railway  system. 
These  three  states  are  on  the  east  of  the  Baltic  and 
were  formerly  part  of  the  Russian  Empire.  The  result 
of  this  was  that  all  the  railway  systems  in  Russia 
turned  about  the  two  chief  cities,  Petrograd  (then 
St.  Petersburg)  and  Moscow.  Consequently,  when 
these  three  states  were  created  they  found  themselves 
saddled,  not  with  complete  railway  systems,  rolling 
stock  and  staffs,  but  outlying  sections  of  a  former  sys- 
tem ■<.vith  rolling  stock  and  staff  grouped  round  the 
Russian  capital.  Latvia  is  the  best  off  of  these  three 
because  railways  had  been  constructed  to  serve  the 
port  of  Riga.  All  three  republics  suffer  not  only  from 
shortage  of  the  lines  but  also  from  the  fact  that  they 
all  run  straight  from  Poland  through  to  Russia. 

The  Gage  Problem — Another  handicap  in  the  situa- 
tion is  that  these  three  new  states  have  probably  the 
largest  assortment  of  gages  that  it  would  be  possible 
to  find  anywhere.  Latvia  has  both  the  standard  gage 
(4  ft.  8i  in.)  and  the  Russian  broad  gage.  The  other 
two  states  have  lines  of  both  these  gages  in  addition 
to  one  or  two  meter-gage  lines,  and  also  side  lineb 
of  apparently  any  gage  that  it  pleased  the  engineer 
to  lay  down.  This  complexity  of  gages  means  a  large 
amount  of  complete  rebuilding  before  through  traffic 
can  be  run,  on  all  except  one  or  two  lines. 

Lithuania,  the  most  southern  of  these  states,  has 
a  total  railway  mileage  of  3,200  km.,  rather  more  than 
half  being  broad  gage,  the  rest  being  made  up  of  the 
standard  and  narrow  gages.  Most  of  this  system  has 
fallen  temporarily  into  disuse  because,  during  the  war, 
first  the  Russians  seized  their  locomotives  and  rolling 
stock,  then  the  Germans  took  a  hand — between  the  two, 
Lithuania  was  left  with  next  to  nothing.  She  actually 
possesses  now  about  10  broad-gage  and  60  narrow- 
gage  locomotives,  about  3,000  freight  cars,  and  300 
passenger  coaches;  hardly  sufficient  stock  to  make  the 
systems  pay.  Before  the  war  this  section  of  the 
Russian  railways  yielded  a  net  profit  of  ten  million 
rubles,  it  is  now  less  than  a  hundredth  of  that  sum. 

Situation  in  Esthonia — Esthonia  is  slightly  better  off, 
due  to  the  fact  that  her  proximity  to  Petrograd  has 
given  her  rather  a  larger  network  of  lines,  and  also 
because  the  important  port  of  Reval  is  in  her  territory, 
'lost  of  this  system  is  built  on  the  Russian  broad  gage 
f5-ft.)  while  subsequent  or  less  important  lines  have 
been  made  narrower.  In  all,  this  republic  owns  650  km. 
of  state-owned  narrow-gage  line  and  300  km.  of 
privately-owned  narrow-gage.  Owing  to  the  flat  natur<' 
of  the  country  railway  construction  is  easy  and  no 
natural  obstacles  are  found.  As  a  matter  of  fact  the 
grades  in  E.xthonia  nowhere  exceed  0.01  per  cent  and 
all  curves  have  a  radius  exceeding  1,300  ft.  Esthonia 
Is  fortunate  in  that  the  majority  of  her  lines  wen- 
Constructed  by  Russian  engineers,  whose  construction 
code  was  very  strict.  So  far  as  railway  stock  is  con- 
cerned this  .state  possesses  200  locomotives,  450  pas- 
senger coaches  and  about  5,000  freight  car.s — inadequate 
■for  efficient  transport  in  normal  times,  but  quite  good 
•nough  to  cope  with  present  traffic  needs. 

Except  at  the  important  centers  of  Riga  and  Reval 
the  repair  shops  and  depots  are  but  poorly  equipped. 
The  greater  proportion  of  the  repairs  in  pre-war  times 


were  executed  in  Russia,  while  the  well-equipped 
repair  shops  existing  in  the  areas  under  discussion  were 
stripped  either  during  the  war  or  during  the  revolution. 
The  greatest  need  of  these  Baltic  states  is  the  serv- 
ice of  skilled  technical  personnel.  The  engineers 
formerly  were  Russians,  servants  of  the  Czarist  govern- 
ment, and  now  either  dead  or  living  in  foreign  countries. 
The  same  applies  to  the  skilled  railway  workmen.    Most 


B.\LTIC    RAIL    LINES    NOT    INDEPENDENT   SVSTEM.S 

of  these  were  withdrawn  into  the  Russian  army  and. 
after  the  revolution,  put  to  work  on  Russian  railways. 
In  these  circumstances  the  three  republics  find  them- 
selves compelled  to  train  an  entirely  new  staff,  both  of 
skilled  engineers  and  laboi-ers. 


Fewer  Marine  Borers  in  San  Francisco 
Bay  in  1922 

MARINE  borers  in  San  Francisco  Bay  were  less 
prevalent  in  1922  than  in  1921  due  to  fewer  avail- 
able breeding  places  and  a  shorter  season  because  of 
the  higher  percentage  of  fresh  water  and  also  colder 
temperatures.  Examinations  made  by  the  San  Fran- 
cisco Bay  Piling  Committee,  as  reported  at  a  recent 
meeting  of  the  American  W«od  Preservers'  Association, 
indicate  that  the  ravages  of  "Teredo  navalis"  may  be 
much  curtailed  if  "marine  sanitation"  is  persisted  in. 
Such  "sanitation"  according  to  Charles  A.  Kofoid  and 
Robert  C.  Miller  who  have  charge  of  the  biological  sec- 
tion of  the  committee,  consists  in  the  removal  of  un- 
treated timbers  which  might  serve  as  breeding  places 
and  a  general  "policing  up"  to  remove  from  the  shores 
of  the  bay  driftwood,  old  hulks,  etc.,  which  might 
provide  foci  of  infection  for  commercial  structures. 

Practically  without  exception,  says  the  report,  re- 
placements have  been  made  with  treated  piles  and 
engineers  have  shown  a  disposition  to  remove  old  piling 
before  driving  the  new,  rather  than  following  the 
careless  practice  of  re-driving  alongside  of  the  old  piles, 
leaving  the  untreated  stumps  to  harbor  a  niultitude  of 
borers.  Attacks  by  Trrrrfn  on  untreated  timbers,  which 
reached  a  climax  in  1919  and  1920.  were  considerably 
less  in  1921  and  had  .still  further  declined  in  1922. 
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Eighteen  of  69  Large  Cities  on 
1922  Typhoid  Honor  Roll 

No  Typhoid  Deaths  in  Providence,  New  Bedford 

and  Yonkers — Nashville  Has  Highest  and 

Trenton  Next  to  Highest  Rate 

OF  THE  69  cities  in  the  United  States  with  a  popula- 
tion of  100,000  and  over,  typhoid  statistics  for 
1922  show  18  cities  on  the  honor  roll  with  from  0  to  2 
deaths  from  typhoid  per  100,000;  29  cities  fall  in  the 
next  class  with  rates  from  2.1  to  5;  17  rank  from  5.1  to 
9.2 ;  and  5  have  typhoid  rates  of  from  10.2  to  16.2.  The 
figures  for  each  of  the  69  cities  are  shown  in  Table  I, 
which  is  one  of  ten  tables  published  in  the  Journal  of 
the  American  Medical  Association  for  March  10,  1923, 
as  part  of  its  eleventh  annual  survey  of  typhoid  fever 
in  the  larger  cities  of  the  United  States.  Table  II, 
from  the  same  source,  presents  mass  figures  for  the 
years  1910  to  1922  inclusive,  covering  57  cities  as 
against  the  69  for  the  year  1922  alone.  Table  II  shows 
that  although  the  population  of  these  57  cities  in- 
creased from  21  to  27  millions  from  1910  to  1922,  the 
total  typhoid  deaths  decreased  from  4,114  to  851  and 
the  typhoid  death  rate  per  100,000  from  19.59  to  3.15. 
With  the  exception  of  slight  increases  in  1913  and  1921 
as  compared  with  the  immediately  preceding  year,  the 
decline  has  been  continuous. 

Part  of  the  Journal's  comment  on  the  result  of  its 
survey  are  as  follows: 

The  slight  check  that  occurred  in  1921  to  the  almost 
steady  decline  of  twelve  years  has  been  followed,  as  we 
predicted  last  year,  by  a  further  decrease.  Compared  with 
1921,  46  cities  showed  a  diminished  and  only  23  an  increased 
typhoid  rate.  It  does  not  seem  over  sanguine,  knowing 
what  we  do  of  modes  of  typhoid  dissemination,  to  believe 
that  city  typhoid  rates  will  decline  still  further.  We  are 
certainly  not  manufacturing  typhoid  carriers  in  the  United 
States  as  abundantly  as  we  were  fifteen  years  ago. 

Trenton  affords  the  highest  typhoid  rate  in  northern 
cities,  and  finds  itself  in  the  third  rank,  having  for  its 
only  companions  four  southern  cities  with  a  large  negro 


TABLE  I— DEATHTIATES  FROM  TYPHOID  IN  1922 
Honor  Roll  (from  0.  0  to  2. 0)— 18  Cities 

NewBedford 0.0        Scranton 

ProNidence 0.0         Springfield 

Vonkers 0.0        DesMoines 

Bridgeport 0.6        Jersey  City 

Grand  Rapids.    .  0  6        Syracuse 

Cambridge 0.9         Albany 

Chicago 10        Akron 

Columbus II         Minneapolis 

Boston 1.4        St.  Paul. 


Paterson 2.1 

Cleveland.    ...  22 

New  York 2  2 

San  Francisco 2  2 

Milwaukee.    .  2  5 

Rocbester.    .  .  2  5 

Lowell..  2  6 

Newark.   .      .  2  7 

Philadelphia  2  7 

Hartford..  .  .  2  8 

Seattle 2  8 

Cincinnati 2  9 

Oakland 3  0 

Worcester 3.1 

Salt  Lake  City 3.2 


Portland 

BuSalo 

Dayton 

Los  .Angeles . . 
Toledo.    ... 

Baltimore 

Tacoma   .  - 

St.  Louis 

Omaha 

Richmond 

Pittsburgh 

Kansas  City,  Mo. 
Detroit 


Second  Rank  (from  S.Oto  10.01— 17  Cities 
Youngstown 


Wilmington,  Del. 

Washington,  D.  C  5  2 

Indianapolis.  .    .  5  4 

San  Antonio  5  6 

Camden ...  5.7 

Spokane 5.7 

DaUas  5  8 

New  Haven...  5.8 

•Denver 5  9 

Third  Rank  (from 

New  Orleans 10  2 

Atlanta 10.9 

Binningham 12.5 


Norfolk. 

Kansas  C^ty,  Kan. 

Houston 

Fort  Worth 

LouisvHlc 

Memphis 

Reading 


10  to  20)— 5  Cities 

Trenton. 

Nashville 


Total  Population  (57  Cities) 
Estimated  bv  the 

U.  S.  Census 
Bureau  Methods 
20,996,035 

Tj-phoid 

Deaths 

4.114 

3,391 

2.775 

2.892 

2,408 

2,068 

1.842 

1,647 

1.557 

987 

921 

978 

851 

Typhoid 

Death  Rate 

Per  100,000 

19.59 

21,545.014 

15.74 

22,093.993 

12  56 

22,642,972 

12.77 

23,191,951 

10.38 

23,740,930 

8.71 

24,205,359 

7.61 

24,740,068 

6.6S 

24,971,278 

6.23 

25,526,186 

3.87 

26,154,013 

3.52 

26.561,469 

3.68 

26.936,843 

3.15 

TABLE    II— TOTAL   AVERAGE   TYPHOID    DEATH    RATE    (1910-192HI 


1910 
1911 
I9I2 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 


population,  and  surrounded  by  rural  areas  in  which  typhoid 
is  far  more  prevalent  than  in  the  neighborhood  of  Trenton. 
Trenton  and  Reading  might  perhaps  profit  by  an  anti- 
typhoid campaign.  Is  there  any  reason  why  these  cities 
should  have  consistently  higher  typhoid  rates  than  Pater- 
son and  Scranton? 

As  Table  I  shows,  Reading  has  the  highest  rate  of 
the  cities  in  what  the  Journal  calls  the  second  rank, 
having  had  a  typhoid  death  rate  in  1922  of  9.2  per 
100,000.  Paterson  fell  just  short  of  getting  on  the 
honor  roll,  its  rate  having  been  2.1.  The  Scranton  rate 
of  1.4  was  still  lower. 

The  Trenton  typhoid  rate  in  1921  was  only  8.9  and 
the  average  for  the  years  1916-20  still  lower — 8.6 — 
while  for  1911-15  the  average  was  22.3.  Nashville 
shows  steady  improvement:  16.2  for  1922  against  20.^ 
in  1920,  20.7  for  the  five  years  1916-20;  40.2  for  1911-15 
and  for  1906-10  the  very  high  average  of  61.2  typhoid 
deaths. 

Canadian  Institute  Committee 
Reports  on  Salaries 

First  Part  of  Classification  Report,  Now  Before 

Members,  Deals  With  Salaries — Section 

Relating  to  Fees  Will  Follow 

PART  I  of  the  report  of  the  committee  on  classifica- 
tion and  remuneration  of  engineers  dealing  with 
compensation  and  classification  for  those  not  in  consult- 
ing practice  has  been  received  by  the  council  of  the 
Engineering  Institute  of  Canada  and  published  for  the 
information  of  its  membership.  It  is  anticipated  that 
the  report  will  be  discussed  in  the  various  branches 
and  that  the  branches  will  express  their  wishes  with 
regard  to  its  adoption  by  the  Institute.  Part  II,  relat- 
ing to  fees  for  special  work,  particularly  in  consulting 
practice,  is  expected  by  the  council  at  an  early  date. 

The  committee  was  constituted  in  March,  1920.  In  its 
deliberations  it  has  taken  account  of  reports  from  the 
various  branches  of  the  Institute,  from  the  British 
Columbia  Technical  Association,  and  from  certain  engi- 
neering societies  in  the  United  §tates,  as  well  as  that 
of  Engineering  Council.  It  has  availed  itself  also  of 
information  published  from  time  to  time  in  the  tech- 
nical press  and  has  considered  the  classification  of  the 
Dominion  government  engineering  and  allied  services 
made  under  the  supervision  of  the  Civil  Service  Com- 
mission of  Canada. 

The  committee  considers  a  standardized  classification 
as  being  a  first  essential  toward  any  concerted  effort 
for  proper  engineering  compensation  and  has  devoted 
much  study  to  the  formulation  of  an  appropriate  classi- 
fication and  scale  of  remuneration.  With  some  altera- 
tion, it  has  adopted,  as  a  basis  for  its  classification, 
that  proposed  by  Engineering  Council,  but  it  has  dis- 
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carded  the  subdivision  into  professional  and  sub-profes- 
sional service.  It  has  also  given  to  the  college  graduate, 
for  the  first  year  or  so  after  graduation,  less  advantage 
over  the  non-graduate  with  experience,  but  has  allowed 
a  greater  advantage  thereafter  until  the  higher  posi- 
tions are  reached.  The  committee  points  out  that  the 
title  attached  to  an  engineering  position  need  not  neces- 
sarily indicate  the  grade  that  would  be  accorded  that 
position  in  its  classification.  The  title  of  "chief  engi- 
neer" of  a  small  industrial  concern  or  municipality 
might  in  the  matter  of  duties  and  qualifications  corre- 
spond to  a  grade  considerably  lower  than  that  of  a  chief 
engineer  who,  in  a  position  of  great  importance,  might 
have  to  be  a  man  of  the  highest  engineering  ability 
with  executive  attainments.  The  committee  accords  the 
title  of  chief  engineer  to  such  positions  only  and  con- 
siders them  as  outside  the  scope  of  classification. 

Proposed  Classification — The  classification  prepared 
by  the  committee  contemplates  eight  grades  as  follows: 
Grade  I,  assistant  chief  engineer;  Grade  II,  engineer; 
Grade  III,  senior  assistant  engineer;  Grade  IV,  assist- 
ant engineer;  Grade  V,  junior  assistant  engineer;  Grade 
VI,  junior;  Grade  VII,  senior  aid,  and  Grade  VIII, 
junior  aid. 

An  assistant  chief  engineer  (Grade  I)  would  have 
admini.strative  charge  of  a  technical  organization  or  a 
main  division  thereof,  determine  general  policies  under 
limitations  of  law,  regulation,  or  other  fixed  require- 
ments, would  have  final  responsibility  in  the  preparation 
of  reports,  estimates,  designs  and  specifications,  and 
for  the  construction,  maintenance  or  operation  of  engi- 
neering works,  would  have  full  charge  of  collection  and 
presentation  of  data  in  valuation  proceedings,  or  direct 
the  most  comprehensive  lines  of  engineering  research. 
To  qualify  for  this  grade  the  committee  requires  an 
appropriate  training  and  experience  of  at  least  twelve 
years,  of  which  at  least  four  years  shall  have  been 
spent  on  similar  work  in  a  subordinate  position  and  at 
least  five  years  in  responsible  charge  of  important  work, 
together  with  fundamental  training  equivalent  to  that 
represented  by  a  professional  degree  from  a  recognized 
institution,  or  additional  experience  of  at  least  four 
years.  Position.s  corresponding  to  this  grade  might  be 
assistant  chief  engineer,  city  engineer,  superintending 
engineer   for   a   province,   etc. 

The  engineer  (Grade  II)  would  have  responsible 
charge  of  determining  policies  for  a  major  subdivision 
of  an  organization,  under  general  administrative  direc- 
tion and  within  the  limits  of  general  policies;  would 
prepare  for  final  executive  action  reports,  estimates, 
de.'<ign9,  specifications  and  valuation  studies  and  data, 
would  have  immediate  charge  of  construction,  main- 
tenance or  operation  of  engineering  works  of  major 
importance,  direct  major  lines  of  engineering  research 
or  furnish  for  executive  action  expert  advice  on  engi- 
neering works,  or  policies.  Hi.s  qualifications  should 
comprise  profe.'^sional  practice  or  executive  charge  of 
work  for  at  lea.tt  eight  years,  of  which  at  least  throe- 
years  have  been  spent  in  similar  work  in  a  subordinate 
position,  and  at  least  three  years  in  responsible  charge 
of  work,  fundamental  training  equivalent  to  that  repre- 
sented by  a  professional  degree  from  a  recognized  school 
or  at  least  four  years  of  additional  experience.  Posi- 
tions corresponding  to  this  grade  might  be  engineer, 
district   engineer,  designing  engineer,   etc. 

The    senior   assistant    engineer    (Grade    III)    would, 


under  general  administrative  and  technical  direction, 
have  responsible  charge  of  an  intermediate  division  of 
an  organization,  exercise  independent  engineering  judg- 
ment and  assume  I'esponsibility  in  studies  and  computa- 
tions and  would  have  immediate  charge  of  construction, 
maintenance  and  operation  of  important  engineering 
works,  or  conduct  or  direct  important  lines  of  engi- 
neering research.  Qualifications  should  include  active 
professional  practice  or  executive  charge  of  work  for  at 
least  five  years,  of  which  at  least  three  have  been  spent 
in  similar  work  in  a  subordinate  position  and  at  least 
one  year  in  responsible  charge  of  work;  training  equiv- 
alent to  that  represented  by  a  professional  degree  from 
a  school  of  recognized  standing,  or  at  least  five  years  of 
additional  experience.  Positions  corresponding  to  this 
grade  would  be  senior  assistant  engineer,  division  engi- 
neer, or  engineer  of  a  department. 

Assistant  engineer  (Grade  IV)  would,  under  specific 
administrative  and  technical  direction,  have  responsibil- 
ity for  the  conduct  of  a  minor  subdivision,  collection  and 
compilation  of  data  for  special  items  of  engineering 
study,  immediate  charge  of  field  survey  projects,  or  of 
design  and  construction,  would  lay  out  and  develop  work 
from  specifications  and  supervise  the  work  of  a  drafting 
or  computing  force,  or  conduct  specific  tests  or  investi- 
gations of  apparatus,  materials  or  processes.  Qualifica- 
tions should  include  experience  of  at  least  three  years, 
of  which  one  year  shall  have  been  spent  on  similar 
duties  in  subordinate  positions;  fundamental  training 
equivalent  to  that  represented  by  a  professional  degree 
from  a  school  of  recognized  standing,  or  additional 
experience  of  at  least  five  years.  Positions  correspond- 
ing to  this  grade  would  be  assistant  engineer,  esti- 
mating engineer,  chief  engineering  draftsman,  engineer 
on  construction,  etc. 

The  junior  assistant  engineer  (Grade  V)  would, 
under  immediate  supervision,  take  charge  of  drafting 
squads,  direct  a  field  party  on  surveys  or  construction, 
direct  the  computation  of  surveys  and  estimates,  design 
minor  engineering  works,  compute  data  for  reports  or 
records,  investigate  minor  details  of  engineering  work, 
perform  tests  of  apparatus,  material  or  processes,  or 
have  charge  of  inspection  of  engineering  works  under 
construction.  Qualifications  should  include  experience 
of  at  least  two  years  in  similar  duties  in  a  subordinate 
position,  fundamental  training  equivalent  to  that  repre- 
sented by  a  professional  degree  from  a  school  of  recog- 
nized standing,  or  an  education  equivalent  to  graduation 
from  a  high  school  and  at  least  four  years  of  additional 
experience.  Positions  corresponding  to  this  grade  would 
be  junior  assistant  engineer,  inspecting  engineer,  etc. 

A  junior  (Grade  VI)  would  supervise  the  plotting 
of  notes  and  maps  and  be  competent  to  use  surveying, 
measuring  and  drafting  instruments,  take  charge  of 
parties  on  survey  or  construction  work,  to  design 
details  from  sketches  and  specifications,  to  compute 
data  for  reports  or  records,  to  inspect  or  investigate 
minor  details  of  engineering  works,  to  supervise  con- 
struction or  repairs  or  to  check  plans,  surveys,  and  other 
engineering  data.  Qualifications  should  include  experi- 
ence for  at  least  one  year  in  similar  work  in  a  subordi- 
nate position,  fundamental  training  equivalent  to  that 
represented  by  a  professional  degree  from  a  school  of 
recognized  standing  or  education  equivalent  to  gradu- 
ation from  high  school  and  at  least  three  years  of  addi- 
tional experience.  Positions  corresponding  to  this  grade 
would  be  senior  draftsman,  inspector,  etc. 
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Senior  aid  (Grade  VII)  would  prepare  general  work- 
ing drawings  where  design  is  furnished,  plot  notes  and 
prepare  maps,  design  simple  structures,  make  com- 
putations and  compile  data  for  reports  and  records, 
prepare  routine  tests  of  apparatus  or  materials,  run 
surveying  instruments  and  adjust  and  care  for  same, 
compute  surveys  and  estimates,  make  minor  engineering 
computations,  and  inspect  incidentally  construction  or 
repair  work.  Qualifications  should  include  experience 
for  at  least  two  years  in  work  of  a  nature  to  qualify 
for  this  grade,  education  equivalent  to  graduation  from 
a  high  school,  and  familiarity  with  the  use  of  the  slide 
rule  and  of  logarithmic  and  other  simple  mathematical 
tables.  Positions  corresponding  to  this  grade  would  be 
draftsman,  levelei',  transitman,  etc. 

Junior  aid  (Grade  VIII)  would  trace  and  letter  maps 
and  plans,  make  simple  drawings  from  sketches  and 
data,  make  minor  calculations,  run  type  or  leveling  rod, 
perform  other  miscellaneous  subordinate  duties  in  sur- 
vey party  and  field  or  office  as  directed.  Education 
should  be  equivalent  to  graduation  from  a  high  school. 
Positions  would  be  tracer,  chainman,  rodman,  etc. 

Proposed  Compensation — In  arriving  at  a  scale  of 
remuneration  the  committee  has  taken  into  account  the 
opinion  of  members  of  the  Institute  throughout  Canada 
as  to  reasonable  compensation  and  points  out  that  these 
show  a  very  wide  range,  especially  in  the  higher  grades. 
The  variation  does  not  appear  to  be  a  matter  of  location 
and  as  an  illustration  it  cites  the  report  of  the  Van- 
couver branch,  where  the  scale  of  remuneration  pro- 
posed by  a  committee  appointed  by  the  branch  was 
raised  from  15  to  20  per  cent  for  the  intermediate 
grades  at  a  general  meeting  of  the  bi-anch.  No  attempt 
was  made  to  give  difi'erent  salary  schedules  for  the 
various  services,  such  as  railroad,  municipal  or  indus- 
trial. Duties  of  the  same  nature,  the  committee  says, 
should  command  the  same  remuneration,  other  condi- 
tions being  the  same,  whether  the  work  is  done  in  the 
service  of  a  railroad,  municipality,  or  industrial  con- 
cern. The  range  between  minimum  and  maximum 
allows  latitude  for  the  varying  abilities  of  individuals. 

The  committee  feels  that  while  the  rates  of  remunera- 
tion proposed  may  seem  too  low  to  many  members  of 
the  Institute,  it  would  be  advisable  to  be  moderate  in 
the  first  scale ;  otherwise  there  would  be  danger  of 
defeating  the  object  for  which  the  schedule  is  designed. 
It  points  out  also  that  there  would  be  no  hope  of  mak- 
ing a  schedule  effective  if  it  be  made  so  high  that  many 
members  of  the  profession  not  members  of  the  Institute 
would  be  satisfied  to  accept  lower  salaries.  The  com- 
mittee is  of  the  opinion  that  salary  ranges  for  the 
engineering  positions  in  the  Dominion  government  serv- 
ice are  inadequate  for  the  professional  qualifications 
exacted.  It  recommends  adjustments  to  give  either 
higher  salary  ranges  for  the  present  specifications  or 
reduced  qualifications  for  the  present  salary  ranges,  if 
it  is  desired  to  attract  and  retain  a  staff  of  properly 
qualified  engineers  for  government  service.  The  follow- 
ing table  summarizes  the  recommendations  of  the  com- 
mittee as  to  the  grades,  experience,  and  salaries: 


Blowout  in  Relaid  Cast-iron  Pipe 

By  McKean  Maffitt 

Superintendent  Water-Works,  Wilmington,  N.  C. 

A  RECENT  blowout  in  an  8-in.  water  main  at  Wil- 
mington, N.  C,  together  with  a  number  of  similar 
blowouts  a  few  years  ago,  illustrates  the  results  of  care- 
lessness in  handling  cast-iron  pipe  and  the  importance 
of  thorough  inspection  of  pipe  when  it  is  being  handled. 

In  1910  the  Wilmington  water-works  was  partly  re- 
built. All  of  the  work  was  done  by  contract  under  the 
supervision  of  engineers  employed  by  the  city.  In  the 
course  of  this  work  certain  mains  were  moved  from 
one  street  to  another.  The  pipe  was  to  be  taken  out 
of  the  ditch,  cleaned,  re-coated,  inspected  and  tested 
before  being  relaid.  There  was  no  gi-eat  care  used  in 
the  handling  of  the  pipe  and  the  inspection  and  testing 
must  have  been  very  slack.  Immediately  after  installa- 
tion we  had  four  blowouts  from  cracked  pipe.  In  every 
case  the  tar  could  be  seen  in  the  cracks  showang  that 
the  cracks  were  simply  covered  up  with  the  tar  coating. 

In  the  next  thirteen  years  we  had  no  trouble  with  this 
pipe,  but  a  few  weeks  ago  there  was  a  blowout  under 
normal  pressure  conditions.  The  immediate  cause  of 
the  blowout  was  a  crack  about  4  ft.  in  length,  running 
along  the  longitudinal  axis  of  the  pipe  with  several 
smaller  cracks  radiating  out  from  the  large  crack  in 
every  direction.  An  examination  of  the  metal  of  several 
pieces  of  the  broken  pipe  showed  cracks  that  were  full 
of  rust,  cracks  that  were  partly  in  new  metal  and  partly 
old  metal.  One  of  these  cracks,  which  was  visible  from 
the  inside  of  the  pipe  but  not  visible  from  the  outside 
of  the  pipe,  was  so  bold  that  the  piece  of  metal  shewed 
the  crushing-in  of  the  pipe  (a  straight  edge  showed  a 
misalignment  of  nearly  A  in.). 

The  marvel  is  that  this  pipe  should  have  held  the 
domestic  and  fire  pressure  for  thirteen  years  without 
showing  any  sign  of  leakage.  It  also  shows  that  a  little 
carelessness  in  handling  cast-iron  pipe  will  materially 
injure  it,  though  a  thorough  inspection  should  have 
shown  the  cracks  present. 
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T.N.T.  Moves  Rock  on  Tieton  Dam  Project 

Twice  in  the  construction  of  the  Tieton  Dam  for  the 
Yakima  irrigation  project  in  Washington,  large  quanti- 
ties of  rock  have  been  loosened  and  moved  by  the 
explosion  of  charges  of  T.N.T.  The  first  blast,  fired 
on  March  5,  1922,  used  five  tons  of  the  explosive  and 
the  second  blast  fired  on  Dec.  19,  1922,  employed  11.4 
tons  of  T.N.T.  Both  blasts  were  on  the  line  of  the 
spillway  excavation  and  were  so  located  that  rock  blown 
off  into  the  canyon  below  would  serve  as  part  of  the 
fill  for  the  dam.  In  the  first  blast  the  explosive  was 
loaded  into  three  pockets,  spaced  26  ft.  apart,  and 
located  74  ft.  in  from  the  surface  of  the  bluff,  measured 
horizontally.  The  central  charge  consisted  of  1.5  tons 
and  the  two  other  pockets  each  contained  1.75  tons  of 
explosive.  This  blast  broke  up  and  loosened  22,100 
cu.yd.  of  rock,  of  which  13,700  cu.yd.  fell  into  the  river 
channel  within  the  limits  of  the  dam  fill.  In  the  second 
blast  the  explosive  was  placed  in  eight  pockets,  two 
containing  1.2  tons  each,  and  the  other  six  1.5  tons 
each,  all  spaced  about  34  ft.  apart  and  located  about 
50  ft.  horizontally  from  the  face  of  the  hillside.  This 
blast  loosened  19,000  cu.yd.  The  work  is  under  the 
direction  of  F.  T.  Crowe,  construction  engineer,  U.  S. 
Reclamation  Service,  Rimrock,  Wash. 
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Letters  to  the  Editoi* 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
thet  efore,  asked  to  make  their  letters  short. 


5= 


^i^> 


A  Graphic  \  ew  of  German  Economic  Conditions 

Sir — The  tw  accompanying  dia^ams  show  in  an  im- 
pressive way  t  economic  catastrophe  that  has  occurred 
in  Central  Eu  e.  The  data  are  taken  from  a  great 
number  of  contiui_ts,  mainly  for  factories  and  other  build- 
ings of  the  ribbed-slab  floor  type,  carried  out  by  a  large 
reinforced-concrete  firm  on  the  German  upper  Rhine.  For 
those  living  in  a  country  of  more  or  less  sound  economic 


1919  I9Z0  1921        '  "  1922 

3-YEAR  RISE  IX  GERMAN   CONCRETE  COSTS 

conditions,  it  will  be  difficult  to  imagine  what  an  increase  of 
prices  by  hundreds  of  per  cent  in  one  week  or  less  means. 
Calculations,  disposition,  right  business  methods  are  im- 
possible of  execution.  The  fatal  curves  shov.'  what  is  hap- 
pening— a  convergence  towards  a  vertical  asymptote! 
Neustadt,  a.  d.  Hdt.  3.  Feb.  1923.  Arn.  Escher. 
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Baltimore  Water  Sedimentation 

Sir — In  my  article  published  in  your  issue  of  Feb.  1, 
p.  204,  "Experiments  on  Formation  of  Floe  for  Sedimen- 
tation," I  note  that  while  the  curves  in  Figs.  2  and  3  are 
plotted  correctly,  the  legend  is  reversed.     It  should  be: 

velocity  0.96-1.1.';    (solid  line) 

velocity   1.15-1.25    (broken  line) 

velocity  1.26-1.35    (dotted  line) 


This  incorrect  presentation  produces  an  entirely  different 
conclusion  from  that  expressed  in  the  text  of  the  article. 
Baltimore,  Md.,  Edward  S.  Hopkins, 

Feb.  21,  1923.  Chemist. 


Treatment  Conditions  in  Concrete  Tests 

Sir — With  reference  to  the  effect  of  integral  water- 
proofing compounds  on  the  strength  of  concrete  it  is 
important  to  bear  in  mind  the  difference  to  be  expected 
between  tc.tts  of  specimens  cured  under  ideal  laboratory 
conditions  and  tho.se  cured  under  conditions  more  nearly 
similar  to  what  is  found  on  the  job. 

In  the  tests  of  the  U.  S.  Bureau  cf  Standards  reported 
in  Technologic  Paper  174,  comparison  was  made  between 
the  effects  of  CAL,  a  patented  calcium  oxychloride  com- 
pound, on  concrete  specimens  (6  x  12  in.  cylinders)  cured 
In  damp  sand,  and  exactly  similar  specimens,  made  at  the 
MDie  time,  stored  in  the  laboratory  air  at  an  average 
temperature  of  about  66°  F.  and  an  average  relative 
humidity  of  6.'>  per  cent. 

The  results  of  28  day.s  showed  an  average  strength  of 
94.6  per  cent  of  normal  (average  strength  of  untreated 
specimens)   for  the  treated  concrete  stored  in  damp  sand. 


and  an  average  of  104  per  cent  of  normal  for  the  treated 
concrete  stored  in  air. 

In  the  same  series  of  tests  1:3  mortar  specimens  stored 
in  air  showed  an  average  strength  of  28  days  of  108  per 
cent  of  normal,  for  specimens  treated  with  5  per  cent  of  the 
compound. 

Richard   H.   Catlett, 
Hagerstown,   Md.,     Gen.  Mgr.  CAL  Chemical  Co.,  Inc. 
March  2,  1923. 

Ton-Mile  Freight  Costs  on  Great  Lakes 

Sir — Engiyieering  News-Record,  Feb.  22,  1923,  p.  364, 
gives  a  table  credited  to  a  committee  of  the  Western  Society 
of  Engineers,  showing  the  annual  interest  and  maintenance 
cost  of  several  waterways  and  the  similar  cost  per  ton-mile 
of  freight  traffic.  It  occurs'  to  me  that  it  might  be  of 
interest  to  your  readers  to  compare  the  data  given  vrith 
those  pertaining  to  the  Great  Lakes. 

In  the  following  table  the  figures  appearing  in  your 
printed  article  are  rearranged  but  unchanged.  A  slight  dis- 
crepancy appears  in  the  data  on  the  Allegheny  Waterway. 
Assuming  the  correctness  of  the  first  and  second  columns, 
the  ton-mile  cost  in  the  third  column  should  be  0.028  instead 
of  0.016  as  printed.  However,  the  effect  of  any  such  typo- 
graphical error  does  not  affect  the  totals,  appreciably. 


waterway  impro\'ement  costs 

Total    Annual    Cost  o(  Improve- 

Cost    (Includes  ment  per    1.000 

Ton-Miles  Annual  Mainten-  Ton-Miles   per 

Per  Year     ance  plus  5"~",  of  Year,  Including 

Waterway                     (Millions)        First  Cost)  Maintenance 

Allegheny   10  2              $288,000  $16  00 

Mississippi  (mouth  of  Missouri 

toCairo) 175                     989,000  5.65 

Warrior  system 173                    775,000  4.47 

Monongahela 782                 1,700,000  2.16 

Mississippi    (Vicksburg  to  New- 
Orleans) 750                 1,600,000  2.15 

Sacramento 96                    132.750  I   38 

Ohio     4.220                4,600,000  MO 

Total— River  waterways 6,206               10.084,750  1.62 

Great  Lakes  system 60,420                6,309,000  0.104 


The  data  ;for  the  Great  Lakes  appearing  in  the  above 
table  were  taken  from  the  1921  Annual  Report  of  the  Chief 
of  Engineers,  U.  S.  Army.  The  first  cost  of  all  federal 
improvements  on  the  various  channels,  locks,  canals,  and 
harbors,  have  been  considered  for  the  projects  located  on 
Lakes  Erie,  Huron,  Michigan,  Superior,  and  their  connecting 
waterways.  Five  per  cent  of  this  first  cost  has  been  added 
to  the  annual  cost  of  lock  and  canal  operation  and  main- 
tenance dredging  (averages  of  the  five  years  1917  to  1921) 
to  obtain  tha  "Total  annual  cost." 


Inter-lake  channels: 
St.  Marys  River  includini  locks  and 

No.  of 
Harbors 

10 
13 
7 
II 
14 

57 

First   Cost 
New  Work  to 
June  30.  1921 

»25.5«7,45l 
821,385 
2,370.483 
12.869,225 
11,417,179 
7,860.808 
11,987,792 
6.619.994 
26.829.586 

$106,363,903 

Average  Annual 

Maintenance. 

I9I7-I92I 

Si.  Clftir  River 

LakeSt.  Clair 

$270,998 

Detroit  River 

116.754 

138.525 

130.452 

Detroit  District 
Buffalo  District 

Total 

102,288 
231.757 

$990,774 

The  ton-miles  credited  to  the  Great  Lakes  include  only 
commerce  passing  through  the  locks  at  Sault  Ste.  Marie — 
that  is,  commerce  to  or  from  Lake  Superior,  and  represents 
the  average  thereof  for  the  five  year  period  1917  to  1921. 
No  records  are  readily  available  which  furnish  statistics  for 
the  shipping  between  Lake  Michigan  and  Lakes  Huron  and 
Erie,  nor  of  the  local  commerce  confined  to  a  single  lake. 
The  additional  tonnage  thus  concerned  would  .«ubstantiBlly 
reduce  the  figure  $0,104  given  for  the  "Great  Lakes  System" 
supra. 
Detroit,  Mich.  E.  M.  Markham. 

March  8,  1923.  U.  S.  District  Engineer. 
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Protecting  Steel  Bridges  from  Locomotive  Blast 

Sir— The  protection  of  steel  bridges  from  the  blast  of 
locomotives  is  an  important  question  and  I  read  with  inter- 
est the  article  on  that  subject  in  Engineerhuj  Nexus-Record 
of  Dec.  7,  1922,  p.  968.  In  the  Chicago  &  Western  Indiana 
R.R.  and  the  Belt  Ry.  Co.  of  Chicago  we  have  had  consider- 
able success  in  protecting  the  underside  of  overhead  steel 
bridges  with  poured  concrete.  As  the  evidence  and  con- 
clusions presented  in  your  article  were  unfavorable  to  that 
method  of  protection,  you  might  be  interested  in  our  ex- 
perience. 

The  typical  condition  of  the  underside  of  our  overhead 
bridge  at  Hammond  Junction  (85th  St.  and  Stewart  Ave.), 
Chicago,  is  shown  in  Fig.  1.  This  bridge  was  built  in  1916, 
has  appro.ximately  17J  ft.  clearance,  and  an  I-beam  floor 
encased  in  concrete.  It  is  similar  to  the  Rock  Island  Lines 
bridge  over  our  tracks  at  79th  St.,  built  two  years  previ- 
ously (in  1914)  and  shown  in  Fig.  1  of  the  above  article, 


heavy  switching  traffic.  Fig.  3  is  a  general  view  beneath 
this  viaduct,  in  which  the  concrete  above  the  busy  leads  is 
in  excellent  condition.     Incidentally,  although  the  exposure 


FIG.   1— POURED   CONCRETE  PROTECTS   BRIDGE   FLOOR 

the  principal  difference  being  that  the  steel  at  Hammond 
Junction  was  encased  in  poured  concrete  instead  of  in 
gunite.  This  photograph  was  taken  Jan.  8,  1923,  seven 
years  after  completion  of  the  bridge. 

The  concrete  is  in  excellent  condition,  the  form  marks 
still  being  plainly  visible,  even  directly  over  the  locomotive 
blast.  The  small  holes  in  the  sides  of  the  concrete  casing 
•were  provided  so  that  cast  iron  plates  could  be  installed 
directly  over  the  blast,  but  these  have  never  been  consid- 
ered necessary.  The  tracks  that  pass  under  this  bridge 
also  pass  under  the  Rock  Island  bridge  at  79th  St.  (less 
than  a  mile  north)  and  the  traffic  is  almost  identical  at  the 
two  bridges.  As  conditions  at  those  two  bridges  are  so 
much  alike,  especially  as  respects  traffic,  clearance  and  age, 
the  excellent  condition  of  the  steel  protection  at  both  places, 
concrete  at  Hammond  Junction  and  gunite  at  79th  Street, 
indicates  that  either  concrete  or  gunite,  if  of  good  quality 
and  workmanship,  will  successfully  withstand  locomotive 
blast  for  a  considerable  period. 

Two  other  points  on  our  line  where  concrete  protection 
for  steel  overhead  bridges  has  given  satisfaction  are  the 
street  viaducts  over  the  Belt  Railway  at  Cicero  Ave.  and 
Crawford  Ave.,  at  the  Clearing  yard,  Chicago.  A  long 
viaduct  carries  Cicero  Ave.  over  the  busy  ladder  and  lead 
tracks  at  the  west  end  of  the  westbound  receiving  and  east- 
bound  departure  yards  at  Clearing.  This  viaduct  was  built 
in  1914  and  has  22  ft.  clearance.  It  consists  of  two  plate 
girders  carrying  an  I-beam  floor  encased  in  concrete.  The 
photogiaph  shown  in  Fig.  2  was  taken  Jan.  8,  1923,  and 
shows  the  excellent  condition  of  the  concrete  directly  over 
,  a  heavy  traffic  lead  after  nine  years  service. 

The  Cravirford  Ave.  viaduct  is  of  similar  construction, 
located  a  mile  east  of  Cicero  Ave.  and  at  the  east  ends 
of  the  same  yards.  It  was  built  at  the  same  time,  has  the 
same  clearance,  and   the  tracks  under  it  likewise   caiTy   a 


PIG.    2— STEEL    I-BEAMS    ENCASED    IN    CONCRETE 

for  this  last  picture  was  only  three  seconds,  the  photographer 
spent  nearly  an  hour  getting  the  picture  because  of  the 
many  engine  movements  and  the  resulting  smoke. 

In  addition  to  the  three  structures  shown  in  the  ac- 
companying figures,  the  use  of  poured  concrete  protection 
has  been  made  with  good  results  on  a  number  of  other 
structures  on  these  two  railroads.  Our  experience  with 
poured  concrete  has  not  been  the  same  as  the  examples  of 
such  encasement  referred  to  in  an  article  of  Dec.  7,  1922. 
In  fact  we  have  had  fairly  good  success  v/ith  the  poured 
concrete  protection.  Without  in  any  way  questioning  the 
results  obtained  from  the  use  of  gunite  casing,  the  writer 
feels  that  in  view  of  the  successful  use  of  poured  concrete 


FIG.    3— CRAWFORD   AVENUE   VIADUCT   WITH   CONCRETE 
FLOOR  PROTECTION 

in  certain  instances,  definite  conclusions  cannot  be  stated 
with  respect  to  this  important  subject,  without  a  wider  in- 
vestigation than  that  given  in  the  article  mentioned. 

F.  E.  Morrow, 
Chicago                         Asst.  Chief  Engineer:   C.  &  W.  I.  R.R. 
Feb.  23, 1923. 

Sweden  Has  118  Water- Works  Plants 

Sweden  had  118  water-works  plants  in  1920,  with  283 
administrative  officers  and  1,050  "\vorker.s,"  according 
to  the  Swedish  Year  Book  for  1922.  The  population  of 
Sweden  at  the  close  of  1921  is  given  as  nearly  6,000,000. 
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News  of  the  Week 

CURRENT     EVENTS     IN     THE    CIVIL    ENGINEERING    AND    CONTRACTING     FIELDS 


The     permissive    city     manager    bill 

passed  by  the  recent  session  of  the  New 
Jersey  Legislature  has  been  signed  by 
Governor  Silzer. 

The  New  Jersev  Senate  has  passed 
the  house  bill  devoting  $875,000  of 
money  to  be  derived  by  the  state  from 
disposition  of  the  Morris  Canal  to  the 
purchase  of  right-of-way  for  the  ship 
canal  proposed  to  connect  the  Atlantic 
Ocean  with  the  Delaware  River. 

Following  rejection  of  both  bids  for 
the  Port  of  Newark,  the  War  Depart- 
ment is  seeking  to  find  possible  private 
buyers.  The  only  two  bids  submitted 
were  those  of  the  City  of  Newark, 
$3,000,000;  and  of  Frederick  C. 
Schneider,  New  Brunswick,  $1,000,000. 

The   salary    of    T.   Chalkley    Hatton, 

chief  engineer,  Milwaukee  Sewerage 
Commission,  has  been  raised  to  $15,000 
a  year.  The  increase  is  attributed  by 
the  organ  of  the  Engineers  Society  of 
Milwaukee  to  the  great  importance  of 
the  work  to  be  done  in  the  next  year, 
and  to  appreciation  by  the  commission 
of  the  value  of  Mr.  Hatton's  services. 

Contract  for  the  excavation  and  con- 
crete work  for  the  additional  filter 
plant  for  the  Baltimore  water-works 
was  awarded  March  21  to  the  Carozza- 
Rowe  Construction  Co.,  of  Baltimore, 
the  lowest  bidder,  at  $1,248,955.  Wil- 
liam A.  Megraw  is  water  engineer  and 
James  W.  Armstrong  filtration  engi- 
neer of  Baltimore. 

Regrouping  of  railroad  systems  east 
of  the  Mississippi  River  and  north  of 
the  Ohio  and  Potomac  Rivers  will  be 
consitlered  at  hearings  on  tentative  con- 
solidation plans  by  the  Interstate  Com- 
merce Commission  beginning  in  Wash- 
ington May  16.  The  plan  outlined  two 
years  ago  by  the  Commission  regrouped 
these  systems  into  nine  large  groups. 

.As  a  result  of  the  disastrous  Ward 
Island  fire  in  New  York  City  recently  a 
bill  has  been  introduced  into  the  New 
York  State  Senate  proposing  an  issue 
of  $50,000,000  in  bonds  for  the  construc- 
tion of  buildings  for  the  care,  support, 
instruction  and  training  of  wards  of 
the  state.  The  bill  provides  submission 
of  the  bond  issue  to  the  people  at  the 
1923  general  election. 

Letrislatinn  authorizing  a  bond  issue 
of  $7.S,00n,000  for  the  construction  of 
a  state  highway  sy.stem  in  Tennessee 
has  just  been  introduced  into  the  legis- 
lature. Under  the  terms  of  the  bill 
4,000  miles  of  high-class  highways  will 
be  constructed  in  7J  years,  using  ap- 
proximately $10,000,000  per  year, 
Bonds  are  to  be  retired  in  30  years. 
If  passed,  the  bill  will  go  to  the  people 
for  a  referendum  vote. 


Illinois  Central  R.R.  to  Build  to 
Metropolis  Bridge 

To  meet  the  requirements  of  its 
heavy  main-line  traffic  the  Illinois 
Central  R.R.  plans  a  175-mile  diversion 
in  Illinois  to  connect  with  the  double- 
track  bridge  over  the  Ohio  River  at 
Metropolis,  thus  supplementing  the 
present  route  over  the  single-track 
bridge  at  Cairo.  For  this  purpose  the 
Southern  Illinois  &  Kentucky  Ry.  has 
been  incorporated  to  build  a  line  from 
Edgewood  to  Metropolis,  111.,  connect- 
ing with  the  Padueah  &  Illinois  R.R. 
which  operates  the  Ohio  River  bridge. 
There  is  to  be  a  branch  also  from 
Akin  to  Benton  to  connect  with  a  local 
coal  railroad.  The  incorporators  in- 
clude C.  H.  Markham,  president  of  the 
Illinois  Central  R.R. 

In  replying  to  some  objections  to  the 
new  line  which  have  been  advanced  by 
towns  along  the  present  route,  Mr. 
Markham  has  pointed  out  that  the  new 
line  will  not  take  traffic  from  the  old 
one.  Furthermore,  it  will  open  up  a 
section  of  Illinois  which  is  not  now 
provided  with  railway  facilities.  To 
increase  the  traffic  capacity  of  the 
present  line  would  require  gi-ade  re- 
duction and  double  tracking  at  an  esti- 
mated cost  of  $24,000,000,  while  the 
cost  of  the  new  single  track  line  with 
a  maximum  grade  of  0.3  per  cent  will 
be  only   about  $17,000,000. 


Water-Power  Bill  Commits  N.  Y. 
to  $200,000,000  Expenditure 

Water-power  bills  have  been  intro- 
duced in  both  houses  of  the  N.  Y. 
legislature  which  commit  the  state  to 
a  policy  of  development  at  public  ex- 
pense state-owned  water  powers  of  the 
Niagara  and  St.  Lawrence  rivers  and 
the  transmission  to  municipalities  of 
electric  current  and  energy  involving 
an  ultimate  expenditure  of  $200,- 
000,000. 

For  this  year's  activities  $1,000,000 
is  to  be  appropriated.  The  work  of 
construction  is  to  be  done  under  the 
supervision  of  the  state  engineer  and 
surveyor  who  for  the  purposes  of  the 
law  is  made  commissioner  of  hydro- 
electric power.  Under  the  appropri- 
ation provided  the  commissioner  will 
organize  his  bureau,  make  maps,  plans 
and  surveys,  ascertain  just  what 
municipalities  wish  to  take  advantage 
of  the  law,  and  report  to  the  1924  ses- 
sion of  the  legislature  where  the  initial 
development  will  be  made,  the  cost  of 
construction  and  the  cost  of  transmis- 
sion, including  the  building  of  the  nec- 
essary transmission  lines.  A  unique 
feature  of  the  measure  is  that  under 
it  all  existing  transmission  lines  are 
made  common  carriers. 

Other  provisions  of  the  bill  include 
the  vesting  of  complete  control  of  rates 
in  the  commissioner  of  hydro-electric 
power,  and  the  exclusion  of  all  private 
enterpri.se  from  exploitation  of  power 
in  the  St.  Lawrence  and  Niagara  RivefB. 


Lower  Mississippi  Problems 
Feature  Engineers'  Meeting 

Spring  Session  of  American  Society 

at  New  Orleans  to  Discuss 

Troublesome  River 

The  river  and  harbor  problems  of 
the  lower  Mississippi  River  will  fur- 
nish the  technical  discussions  at  the 
spring  meeting  of  the  American 
Society  of  Civil  Engineers  to  be  held  in 
New  Orleans  April  18-21.  Papers 
which  will  be  presented  include: 

"The  Work  of  the  Corps  of  Engi- 
neers on  the  Lower  Mississippi,"  Lan- 
sing H.  Beach,  Major  General  and 
Chief  of  Engineers,  U.  S.  Army; 
"The  Economic  Location  of  Jetties," 
Henry  C.  Ripley,  consulting  engineer, 
Detroit,  Mich.;  "The  Success  of  the 
Levees  During  the  Flood  of  1922," 
A.  L.  Dabney,  consulting  hydraulic  ^^ 
engineer,  Memphis,  Tenn.;  "The  High  Mr 
Water  Fight  at  Old  Town,  Arkansas, 
in  1922,"  Louis  H.  Parmelee.  consult- 
ing engineer,  Helena,  Ark.;  "The 
Mouths  of  the  Mississippi  River," 
Elliott  J.  Dent,  Lieut.-Col.,  Corps  of 
Engineers,  New  Orleans;  "River  Con- 
trol," John  Klorer,  city  engineer,  New 
Orleans,  La.;  "Revival  of  Commercial 
Transportation  on  the  Mississippi 
River,"  M.  J.  Sanders,  manager.  In- 
ternational Mercantile  Marine  and  the 
Frederick  Leyland  Co.,  Ltd.,  New  Or- 
leans, La. ;  "The  Port  of  New  Orleans, 
John  F.  Coleman,  consulting  engineer. 
New  Orleans;  "The  Port  Development 
Problem  of  the  Ix)wer  Mississippi," 
Samuel  M.  Young,  chief  engineer. 
Board  of  Port  Commissioners,  New  Or- 
leans; "The  Necessity  of  an  Experi- 
mental Hydraulic  Laboratory  for  the 
Solution  of  River  Problems,"  John  R. 
Freeman,  Past-President,  Am.Soc.C.E.; 
and  "The  Economics  of  Transporta- 
tion on  the  "Mississippi  River,"  Senator 
Joseph  E.  Ransdell,  Louisiana. 

Excursions  Planned 

Besides  technical  sessions,  excur- 
sions which  are  scheduled  include  one 
through  the  old  section  of  the  city  of 
New  Orleans;  another  by  automobile 
through  the  city  which  will  terminate 
in  a  tea  at  the  Country  Club;  and  an 
all-day  excursion  by  steamer  to  points 
of  interest  in  New  Orleans  harbor, 
Inner  Harbor  Canal  and  Lake  Pontchar- 
train. 

The  address  of  welcome  to  the  visit- 
ing engineers  will  be  given  by  John  M. 
Parker,  Governor  of  Louisiana.  The 
response  will  be  made  by  Charles  F. 
Loweth,  the  president  of  the  American 
Society  of  Civil   Engineers. 

The  program  as  a  whole  has  been 
prepared  under  the  direction  of  the 
Committee  on  Technical  Activities  and 
Publications,  of  which  Richard  L. 
Humphrey  is  the  chairman.  The  other 
members  are  John  N.  Chester,  C.  E. 
Grun.oky.  John  P.  Hogan,  and  J.  J. 
Yates.  The  local  arrangements  are  in 
charge  of  committees  under  the  general 
chairmanship  of  W.  B.  Gregory. 
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Arch  Dam  Investigation  Body 
Meets  in  San  Francisco 

At  a  meeting  in  San  Francisco  of 
the  recently  foi-med  advisory  committee 
of  Engineering  Foundation  on  the  in- 
vestigation of  arch  dams,  preliminary 
plans  were  laid  for  carrying  on  the 
vjfork,  a  number  of  existing  dams  from 
which  useful  information  could  be 
obtained  by  making  measurements 
were  selected  and  the  work  of  making 
the  measurements  was  assigned.  A 
statement  of  the  organization  and 
pui-poses  of  the  committee  was  pub- 
lished in  Engineering  News-Record 
Nov.  16,  1922,  p.  857.  The  meeting 
held  in  San  Francisco  on  Feb.  26  was 
attended  by  Prof.  C.  Derleth,  Jr.,  chair- 
man; F.  E.  Weymouth,  M.  M. 
O'Shaugnessy,  D.  C.  Henny,  Wynn 
Meredith,  R.  P.  Mcintosh  and  Fred  A. 
Noetzli. 

Provided  sufficient  funds  are  avail- 
able, the  committee  pi'oposes  to  build 
later  one  or  more  small  dams  for  ex- 
perimental purposes  upon  which  tests 
can  be  made  to  try  out  various  theories 
and  get  information  that  could  not  be 
secured  by  measuring  existing  dams. 
Particular  attention  will  be  given  to 
deflections  and  deformations  caused  by 
temperature  changes  as  resei^voir  con- 
ditions vary  from  full  to  empty. 

Decision  was  made  to  make  complete 
studies  of  deflections,  stresses,  tem- 
perature effect,  etc.,  on  the  following 
avch  and  multiple  arch  dams:  Hatch 
Hetchy  and  Lake  Eleanor  dams  of  the 
Hetch  Hetchy  project;  Lake  Spaulding 
Dam,  Pacific  Gas  &  Electric  Co.;  dam 
No.  6,  Southern  California  Edison  Co.; 
Clear  Creek  Dam  in  Oregon;  Hubaiit 
Dam  in  Montana;  and  Black  Canyon 
Dam  in  Idaho;  (these  last  three  all 
under  the  jurisdiction  of  the  U.  S. 
Reclamation  Service) ;  Kerckhoff  Dam, 
San  Joaquin  Light  &  Power  Corp.,  and 
Lake  Hodges  Dam  near  San  Diego. 
Measurements  on  each  of  these  dams 
will  be  under  the  supei-vision  of  a  local 
committee  of  four  engineers  of  which 
the  chairman  will  be  a  member  of  the 
main  advisory  committee. 

It  is  expected  that  the  whole  in- 
vestigation will  extend  over  a  period 
of  two  or  three  years  so  as  to  secure 
data  on  all  possible  reservoir  stages. 

Funds  for  this  work  could  be  only 
partly  provided  by  Engineering  Foun- 
dation and  the^main  part  of  the  neces- 
sary money  is  to  be  secured  from  in- 
terests that  would  benefit  by  the  work 
of  the  committee.  Primarily  these 
benefits  are  expected  to  make  possible 
the  construction  of  more  economical 
dams  of  these  tvpes. 

Fred  A.  Noetzli,  605  Market  St.,  San 
Francisco,  is  secretary  and  local  treas- 
urer of  the  committee. 


New  York  Dwelling  Tax  Exemp- 
tion Held  Unconstitutional 

The  tax  exemption  ordinance  of  New 
York  City  under  which  dwellings  of 
moderate  cost  put  under  construction 
during  the  two  years  ending  April  1, 
1923,  were  to  be  exempt  from  taxation 
for  ten  years  has  been  declared  un- 
constitutional by  John  M.  Tierney,  a 
justice   of   the    State    Supreme    Court. 

The  legislative  act  on  which  the 
New  York  City  ordinance  rests  author- 
ized any  municipality  in  the  state  to 
make  exemptions  of  the  kind  indicated. 
Justice  Tierney  holds  that  the  act 
violates  Article  3,  Section  1,  of  the 
New  York  State  Constitution,  which 
prohibits  the  passage  of  "a  private  or 
local  bill  granting  to  any  person,  firm, 
or  corporation  an,  exemption  from  tax- 
ation on  real  or  personal  property." 

Speedy  appeal  to  the  two  higher 
courts  of  the  state  is  proposed. 


New  Jersey  Engineers  License 
Law  Effective  April  8 

The  New  Jersey  act  licensing  profes- 
sional engineers  and  land  surveyors 
enacted  in  1921,  becomes  effective  April 
8.  After  that  date  "no  county,  city, 
town,  township,  village,  borough,  or 
other  municipal  corporation  or  other 
political  subdivisions  in  the  state  shall 
engage  in  the  construction  or  mainte- 
nance of  any  public  work  involving 
professional  engineering,  or  land  sur- 
veying for  which  plans  and  specifi- 
cations and  estimates  have  not  been 
made  by,  and  the  construction  of 
maintenance  supervised  by  a  licensed 
professional  engineer  or  land  surveyor." 
Improvements  costing  less  than  $2,000 
are  exempted.  Applications  for  licenses 
without  examination  must  be  in  the 
hands  of  the  State  Board  of  Profes- 
sional Engineers  and  Land  Surveyors, 
710  Trust  Company  Building,  Jersey 
City,  by  April  8. 


Colliding  Interurban  Car  in  Ohio 
Wrecks  Steel  Bridge 

An  interurban  car  on  the  Northwest- 
ern Ohio  Railway  &  Power  Co.'s  line 
between  Toledo  and  Sandusky  struck 
the  trusses  of  a  100-ft.  steel  span  over 
Portage  River  at  Oak  Harbor  on 
March  7,  and  wi-ecked  it  and  went 
down  with  the  span.  There  were 
about  twenty  passengers  on  the  car, 
but  no  fatalities  resulted.  Investiga- 
tion showed  that  the  rear  truck  of  the 
car  left  the  track  as  the  car  neared  the 
bridge,  causing  the  car  to  move  over 
to  one  side  and  strike  the  end  post  of 
the  bridge.  The  front  truck  of  the  car 
remained  on  the  track  in  the  fall. 


Burlington  Line  to  Build  Cut-Off 

A  16-mile  low-grade  single-track  cut- 
off line  between  Frederick  and  Ver- 
mont, 111.,  is  to  be  built  by  the  Chicago, 
Burlington  &  Quincy  R.R.  to  avoid  the 
three  miles  of  1.25  per  cent  pusher 
grade  against  northbound  coal  and  ton- 
nage freight  trains  on  the  present  line 
between  these  points.  The  new  line 
will  have  a  maximum  grade  of  0.25  per 
cent  and  will  save  three  miles  in  dis- 
tance. Passenger  trains  and  local 
freight  trains  in  both  directions,  as 
v,-ell  as  southbound  through  freight 
trains  (having  a  large  percentage  of 
empty  cars),  will  continue  to  be  op- 
erated over  the  present  line.  The  cost 
of  the  new  work  is  estimated  at 
$1,750,000.  This  improvement  has  been 
planned  by  C.  L.  Persons,  assistant 
chief  engineer,  under  the  direction  of 
A.  M.  Newton,  chief  engineer. 


Western  Society  Nominates 

Nominations  for  the  officers  of  the 
Western  Society  of  Engineers  on  the 
official  ticket  are  announced  as  follows: 
President,  C.  A.  Morse,  chief  engineer, 
Chicago,  Rock  Island  &  Pacific  Ry.; 
vice-presidents,  E.  T.  Howson,  western 
editor.  Railway  Age;  Horace  Carpen- 
ter, consulting  engineer,  the  Arnold  Co. 
and  H.  H.  Clark,  consulting  gas  engi- 
neer; treasurer,  G.  W.  Hand,  assistant 
to  president,  Chicago  &  North  Western 
Ry. ;  trustee  for  three  years,  M.  M. 
Fowler,  with  Genral  Electric  Co.; 
members  of  Washington  Award  Com- 
mission for  three  years,  J.  L.  Hecht, 
vice-president.  Public  Service  Co.  of 
Northern  Illinois,  and  W.  W.  DeBerard, 
western  editor.  Engineering  News- 
Record.  A  ticket  "by  petition"  may  br 
named  at  any  time  prior  to  April  20. 


Shaw\'er  Succeeds  Emerson  as 
Wyoming  State  Engineer 

Frank  C.  Emerson,  state  engfineer 
of  Wyoming  since  1921  when  he  was 
appointed  by  Governor  Robert  D. 
Carey,  has  been  succeeded  by  Casper 
D.  Shawver,  city  engineer  of  Cheyenne. 
Mr.  Emerson  was  appointed  for  a  six- 
year  terrn,  and  when  it  became  doubt- 
ful that'  the  new  governor  would 
reappoint  him  he  sought,  it  is  alleged, 
confirmation  of  his  commission  at  the 
hands  of  the  1923  state  senate.  This 
alleged  usurpation  of  executive  power 
resulted  in  the  summary  dismissal  of 
Mr.  Emerson  by  Governor  Ross.  How- 
ever he  refused  to  yield  his  office  to 
his  successor  until  forced  to  by  court 
action. 

Mr.  Shawver  was  deputy  state  engi- 
neer from  1915  until  1920. 
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N.  Y.  Power  Discussed  at 
Joint  Conference 

Local    Sections    of    Founder    Societies 

Bring  Out  Features  of  Metropolitan 

District  Requirements 

The  main  auditorium  of  Engineering 
Societies  Building,  New  York  City,  was 
practically  filled  on  the  evening  of 
March  21  at  the  joint  meeting  of  the 
New  York  Sections  of  the  four  national 
engineering  societies  at  which  was  dis- 
cussed the  problem  of  hydro-electric 
power  for  the  New  York  City  metro- 
politan district. 

The  problem  which  was  to  be  dis- 
cussed was  outlined  in  the  preliminary 
paper  by  Col.  F.  W.  Scheidenhelm, 
which  stated  that  the  conference  was 
called  to  bring  to  the  attention  of  the 
group  of  societies  the  question  of  the 
availability  of  hydro-electric  power  for 
the  metropolitan  district,  New  York 
City.  Col.  Scheidenhelm  outlined  the 
general  problem  of  the  joint  utilization 
of  steam  and  hydro  power  and  empha- 
sized the  current  development  toward 
having  hydro  power  supplementary  to 
steam  rather  than  the  earlier  relation 
in  which  the  opposite  occurred.  As  a 
result  of  this  there  is  required  what  is 
called  excessive  development  of  hydro- 
power,  by  which  is  not  meant  that  there 
is  an  engineering  waste  but  that  there 
is  a  greater  development  than  would  be 
warranted  if  only  hydro  power  with  its 
low  power  factor  were  available. 

SuPER-PowEK  Survey  Results 

The  second  speaker  was  W.  S.  Mur- 
ray, consulting  engineer  of  New  York, 
who  outlined  the  main  results  of  the 
super-power  survey  of  which  he  was  the 
engineering  head  in  its  relation  to  the 
New  York  district.  He  said  that  of  the 
great  sources  in  the  general  eastern 
district,  Niagara  would  probably  even- 
tually come  into  the  New  York  district 
whereas  the  St.  Lawrence  would 
eventually  come  into  the  Boston  and 
New  England  district.  For  the  remain- 
ing interior  streams  of  New  York  avail- 
able for  hydro  power  in  New  York  City 
there  are  the  Susquehanna,  the  Dela- 
ware, and  the  Hudson.  The  Susque- 
hanna is  a  run-of-river  proposition  with 
few  storage  facilities.  It  is  possible, 
however,  to  develop  800,000  hp.  in  con- 
nection with  the  super-power  scheme. 
The  Delaware,  on  the  contrary,  is  a 
storage  river,  with  a  capacity  almost 
equal  to  that  of  the  Susquehanna.  The 
Hudson  is  also  a  storage  river  with 
1.50,000  kw.  development  possible  by 
19.30  and  4.30,000  kw.  in  the  eventual 
development  of  the  super-power 
scheme. 

George  A.  Orrok,  of  the  New  York 
Edison  Co.,  emphasized  the  characteris- 
tics of  a  metropolitan  service  such  as 
his  company  gives.  He  called  atten- 
tion to  the  prime  necessity  of  a  metro- 
politan electric  service,  that  is,  con- 
tinuity, and  indicated  that  the  danger 
of  severance  of  this  continuity  was  the 
main  possible  objection  against  the  use 
of  hytVro-electric  power. 

Operation  of  hydro-electric  plants 
was  the  subject  of  the  paper  by  F.  A. 
Allner,  general  superintendent  of  the 
Pennsylvania  Water  &  Power  Co., 
•which  operates  the  100,000  kw.  Holt- 
wood  plant  on  the  Susquehanna  River. 
Mr.  Allner  showed  a  number  of  charti 
to  prove  that  the  continuity  scrvire 
from  his  hydro-electric  plant  was  re- 
markably high. 

The    final    paper    was    by    Lorin    E. 


Additional  Paving  Brick  Variety 
Eliminated 

The  Standing  Committee  on  Simpli- 
fication of  Varieties  of  Paving  Brick, 
co-operating  with  the  Department  of 
Commerce,  met  in  Washington,  March 
27,  and  eliminated  an  additional  variety 
from  the  "recognized"  types  and  sizes. 
The  variety  eliminated  is  the  repressed 
hillside  brick,  4x3ix8J  in. 

This  variety  was  eliminated  because 
the  committee  regarded  it  essentially 
as  a  special  brick  and  because  its 
volume  in  the  year  1922  constituted 
only  4.1  per  cent  of  the  total  shipments. 

The  committee  re-affirmed  its  action 
of  last  year  in  eliminating  as  a 
recognized  variety  the  wire-cut-lug  hill- 
side brick,  the  restoration  of  which  had 
been  requested  by  Frank  B.  Dunn. 

Further  details  regarding  the  com- 
mittee's action  and  of  the  survey  on 
which  the  deliberations  were  based  will 
be  published  next  week. 


More  on  F.A.E.S.  Traveling 
Expenses 

Two  of  the  members  of  the  commit- 
tee of  the  Board  of  Directors  of  the 
Am.  Soc.  C.  E.  appointed  to  prepare  the 
arguments  for  that  society  joining  the 
Federated  American  Engineering  So- 
cieties have  commented  further  on  the 
statement  made  by  C.  M.  Holland,  of 
the  opposing  committee,  as  to  the 
traveling  expenses  of  the  F.A.E.S. 
(Engineet'ing  News-Record,  March  1, 
1923,  p.  412).  These  two  members, 
Richard  L.  Humphrey  and  Arthur  P. 
Davis,  say: 

"The  undersigned  regret  that  Chair- 
man Holland  should  attempt  to  divert 
attention  from  his  erroneous  statement 
that  'last  year  traveling  expenses  alone 
amounted  to  $15,000.'  by  his  further 
statement — 'the  ifavorable  arguments 
also  are  misleading  on  this  point,  in 
that  they  lead  to  the  inference  that 
only  .$6,600  was  spent  fior  travel  during 
1922,  whereas  the  statement  of  the 
Federation  shows  that  $8,417.65  was 
spent  for  that  purpose.' 

"The  statement  in  the  arguments  in 
favor  of  the  society  joining  the 
F.A.E.S.  is  correct;  the  item  for  travel 
in  the  estimated  expenses  for  1923  of 
$8,600  includes  $1,900  for  the  traveling 
expenses  of  the  secretary  leaving 
$6,600  for  the  'mileage  for  members 
of  the  council  and  of  its  executive 
board'  as  stated  in  the  favorable  argu- 
ments. Mr.  Holland  in  his  ineffectual 
attempt  to  point  loxxt  an  error  in  the 
favorable  arguments  makes  another 
misstatement  when  he  says  'the  state- 
ment of  the  Federation  shows  that 
$8,417.6.5  was  spent  for  that  purpose,' 
i.e.,  for  travel  for  1922.  The  financial 
statement  of  the  F.A.E.S.  shows  that 
but  $7,682.70  was  spent  tor  travel  in 
1922." 


Imlay,  consulting  engineer  of  the 
Niagara  Falls  Power  Co.,  and  detailed 
the  progro.ss  which  has  been  made  in 
long  distance  transmission.  These 
papers  took  practically  all  of  the  eve- 
ning and  in  the  remaining  short  period 
discussion  was  limited  to  the  formal 
disruRsion  by  Col.  J.  P.  Iloiran,  consult- 
ing engineer  of  William  Barclay  Par- 
sons, on  the  New  York  State  survey  of 
water  power,  and  W.  F.  Finlay,  Jr., 
vice-president  of  the  American  Water- 
Works  &  Electric  Co. 


Engineering   Council   Board 
Would  Make  Coal  Survey 

Storage  Investigation  Authorized  At 

Cincinnati  Meeting — Transport 

Committee  Continued 

Decision  to  undertake  a  nationwide 
coal  storage  investigation  was  reached 
by  the  Executive  Board  of  the  American 
Engineering  Council  of  the  Federated 
American  Engineering  Societies  at  its 
meeting  in  Cincinnati,  March  23-24. 
General  endorsement  of  the  plan  for 
government  reorganization  submitted  to 
Congress  with  the  approval  of  President 
Harding  and  Cabinet,  and  continuance 
of  the  Committee  on  Transportation, 
were   other  features  of  the  meeting. 

The  object  of  the  coal  survey  is  "to 
determine  the  facts  relating  to  the  engi- 
neering, chemical,  and  economic  factors 
involved  in,  and  their  influence  upon 
coal  storage  at  the  mine  and  by  large 
and  by  other  consumers  of  coal." 

The  Coal  Commission,  it  was  stated 
by  Executive  Secretary  L.  W.  Wallace, 
was  relying  upon  engineering  methods 
and  engineers.  The  opinion  was  ex- 
pressed that  the  study,  to  be  of  the 
greatest  benefit,  should  be  completed 
not  later  than  November  1. 

The  Committee  on  Procedure  of  the 
American  Engineering  Council  some 
weeks  ago  authorized  the  appointment 
of  a  Committee  on  Transportation  to 
report  to  the  Executive  Board  as  to 
what,  if  anything,  the  American  Engi- 
neering Council  could  do  with  propriety 
and  effectiveness  in  relation  to  the 
transportation  problem  of  the  Ameri- 
can people. 

Max  Toltz,  chairman  of  the  committee 
appointed,  made  a  progress  report  to 
the  Executive  Board,  pointing  out  that 
the  task  was  such  a  ramified  one  that 
the  committee  would  require  more  time 
in  which  to  advise  the  Executive  Board. 
He  further  indicated  that  probably  the 
best  service  the  American  Engineering 
Council  could  render  would  be  to  co- 
operate with  a  number  of  national 
organizations  which  had  been  working 
in  this  field  for  years.  It  was,  there- 
fore, voted  to  continue  the  committee, 
instructing  it  to  continue  its  confer- 
ences with  various  groups  concerned. 

J.  Parke  Channing  of  New  York, 
chairman  of  the  new  Committee  on 
Government  Reorganization  as  Re- 
lated to  Engineering  Matters,  made  a 
progress  report  indicating  the  active 
participation  of  the  Federation  in  this 
sphere.  The  attitude  of  the  committee 
toward  the  plan  now  before  Congress 
is  expressed  in  the  followng  statement 
issued  by  Chairman  Channing: 

"As  a  whole  engineers  favor  the  pro- 
posed plan  of  reorganization  of  the 
executive  departments  as  it  applies  to 
engineering  activities,  upon  which  ac- 
tivities they  feel  themselves  competent 
to  pass. 

"While  the  propo.scd  plan  is  not  in 
every  detail  that  one  advocated  by  the 
National  Public  Works  Department 
Association,  engineers  feel  tb.Tt  the 
scheme  is  a  great  stop  in  advance." 

Concerning  the  registration  of  engi- 
neers, the  following  resolution,  moved 
by  Gardner  S.  Williams  of  Ann  Arbor, 
Mich.,  was  adopted: 

"Resolved,  That  it  is  the  sense  of 
this  Executive  Board  that  American 
Engineering  Council  should  continue  to 
collect  and  keep  up  to  date  a  record 
of  the  engineers  registration  and  licens- 
(PonrltiKcd  on  p.  601) 
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Research  Main  Topic  Before 
Sewage- Works  Meeting 

Tests  by  New  Jersey  Experiment  Sta- 
tion Reviewed — Urge  Investiga- 
tion of  Potts  Charges 

The  main  topic  at  the  eighth  annual 
meeting  of  the  New  Jersey  Sewage- 
Works  Association,  held  at  Trenton, 
March  14,  was  the  research  work  being 
carried  out  at  the  state  experiment  sta- 
tion, New  Brunswick,  N.  J.,  under  an 
appropriation  of  $10,000  made  half  and 
half  by  the  State  Legislature  to  the 
station  and  to  the  New  Jersey  State 
Department  of  Health.  The  associa- 
tion has  a  research  committee  which  is 
co-operating  in  the  investigation.  The 
subject  was  introduced  by  Dr.  Thomas 
J.  Headlee,  director  of  the  station.  A 
detailed  account  of  the  investigations 
now  being  made  was  given  by  Dr.  Wil- 
helm  Rudolphs.  The  studies  being 
made  are  under  the  direction  of  a  full- 
time  bacteriologist  and  a  chemist,  a 
botanist,  and  a  zoologist,  these  three  giv- 
ing part  time  to  the  work.  The  investi- 
gations embrace  detailed  observations 
on  what  is  going  on  in  Imhoflf  tanks 
and  sprinkling  filters  at  the  Plainfield 
joint  disposal  works  near  New  Bruns- 
wick. 

In  the  discussion  of  this  paper  the 
opinion  was  expressed  by  members  of 
the  engineering  staff  of  the  New  Jer- 
sey State  Department  of  Health  that 
the  Plainfield  tanks  cannot  be  taken  as 
representative  Imhoff  tanks,  since  they 
are  operated  intermittently  instead  of 
continuously. 

Chemicals  in  Sludge  Drying 

Dr.  Rudolphs  also  stated  that  studies 
are  being  made  of  the  use  of  chemicals 
to  hasten  drying  on  sludge  drying  beds 
and  that  alum  for  this  purpose  was 
giving  promising  results. 

A  paper  summarizing  the  experiences 
in  New  Jersey  under  the  act  provid- 
ing for  the  licensing  of  superintendents 
and  operators  of  sewage-works  was 
read  by  C.  A.  Capen,  Jr.,  assistant 
sanitary  engineer.  New  York  State  De- 
partment of  Health.  Candidates  for 
licenses  are  given  instruction  by  repre- 
sentatives of  the  department  before 
taking  an  examination.  Altogether  207 
licenses  have  been  issued,  but  some  of 
these  have  been  for  a  second  man  at 
the  same  sewage-works. 

Practically  all  municipalities  in  the 
state  seem  to  think,  said  Mr.  Capen, 
that  their  responsibility  is  ended  when 
they  had  spent  money  on  the  construc- 
tion of  sewage- works ;  that  is,  the 
municipalities  generally  are  unwilling 
to  spend  the  necessary  money  for  op- 
eration. One  of  the  difficulties  met  is 
the  discharge  of  the  sewage-works  op- 
erators on  change  of  the  party  in  con- 
trol of  the  city  administration.  Diffi- 
culty is  also  experienced  in  getting  the 
cities  to  see  the  necessity  for  spend- 
ing money  to  send  men  to  Trenton  for 
instruction  and  examination  and  to  pay 
for  the  substitute  operator  while  candi- 
dates are  away.  The  State  Depart- 
ment of  Health  notifies  cities  where  the 
operator  has  not  taken  out  his  license. 
Beyond  this  all  that  can  be  done  in  case 
of  failure  to  take  out  a  license,  is  to 
,  refer  the  case  to  the  attorney  general. 

The  association  adopted  a  resolution 
requesting  the  governor  of  the  state  to 
make  a  speedy  investigation  of  the 
charges  against  Clyde  Potts  (a  member 
of  the  association)  brought  by  the 
Direct  Oxidation  Disposal  Corporation 


Walter  J.  Francis  Succeeds  to 
Canadian  Institute  Presidency 

Following  the  death  of  Arthur  St. 
Laurent,  who  was  president  of  the  En- 
gineering Institute  of  Canada  (see 
Engineering  News- 
Record,  March  15, 
p.  510),  Walter  J. 
Francis,  consulting 
engineer  of  Mon- 
treal and  senior 
vice  -  president  of 
the  Institute,  was 
made  president  at 
a  regular  meeting 
of  the  council  on 
March  27. 

Mr.  Francis' 
earliest  profession- 
al experience  was 
secured,  after  graduation  from  the 
University  of  Toronto,  in  railroad 
work  in  Canada.  In  1898  he  en- 
tered the  service  of  the  Department  of 
Railways  and  Canals  of  Canada  having 
charge  of  the  design  and  construction 
of  lift  locks  on  the  Trent  canal.  Later 
he  was  in  charge  of  the  construction  of 
a  large  hydro-electric  plant  for  the 
West  Kootenay  Power  Co.  and  in  1907 
was  made  assistant  manager  and  chief 
engineer  of  the  Dominion  Engineering 
&  Construction  Co.  of  Montreal. 

Mr.  Francis  was  engineer  for  the 
royal  commission  of  inquiry  into  the 
Quebec  bridge  disaster  and  reported  on 
the  wreck,  developing  in  detail  the 
theory  for  the  collapse.  Since  1910  his 
consulting  work  has  included,  among 
other  things,  designs  and  reports  on 
many  hydro-electric  and  steam  power 
plants,  investigations  and  reports  on 
buildings,  especially  foundations,  and 
municipal  investigations  for  Edmonton 
and  other  Canadian  towns  and  cities. 

Besides  being  a  member  of  the  En- 
gineering Institute  of  Canada,  he  is  a 
member  of  the  American  Society  of 
Civil  Engineers,  a  charter  member  of 
the  American  Institute  of  Consulting 
Engineers,  a  member  of  the  Institution 
of  Civil  Engineers,  and  various  other 
technical,  semi-technical,  and  social 
organizations. 


$10,000,000  Appropriated  for 
Washington  State  Roads 

At  the  recent  session  of  the  Washing- 
ton State  Legislature  $10,314,245  was 
appropriated  for  a  two-year  road  pro- 
gram, which  has  been  initiated  this 
year.  In  addition,  $300,000  was  made 
immediately  available  for  maintenance 
work,  $1,670,000  for  continuing  work 
on  the  Pacific  Highway,  and  $1,- 
000,000  to  match  federal  aid.  The 
legislature  also  changed  the  title  of 
the  supervisor  of  highways  to  state 
highway  engineer  and  transferred  him 
from  under  the  supervision  of  the 
department  of  public  works  to  the 
highway  commission,  which  is  composed 
of  the  governor,  state  treasurer  and 
three  appointed  members. 

in  connection  with  the  alleged  delay  of 
the  State  Board  of  Health  in  acting 
upon  the  Trenton  sewage-works  plan. 
The  resolution  requested  investigation 
not  only  of  the  charges  against  Mr. 
Potts,  but  also  an  investigation  of  the 
standing  of  the  company. 

The  election  of  officers  resulted  in 
the  continuation  in  office  of  S.  Fisher 
Miller  as  president  and  Myron  E. 
Puller  as  secretary  and  treasurer. 


Failure  to  Ratify  Compact 
Holds  Up  Power  Projects 

Ck)lorado   River   Developments 

Postponed  Aggregate  More 

Than   $100,000,000 

Washington  Con-espondence 

Failure  to  ratify  the  Colorado  River 
Compact  is  regarded  by  Federal  offi- 
cials as  a  greater  calamity  to  the  West 
than  is  generally  appreciated  at 
present.  The  fourteen  major  projects 
which  have  been  halted  by  the  action 
of  Arizona,  if  allowed  to  proceed  would 
contribute  very  importantly  to  the 
prosperity  of  the  entire  West.  It  hap- 
pens that  Arizona  itself  is  affected  ad- 
versely as  much,  if  not  more,  than  any 
single  state.  The  only  encouraging 
aspect  of  the  situation  is  that  the  com- 
pact stands  and  can  be  ratified  at  any 
time  in  the  future. 

The  Girand  project  at  Diamond 
Creek  involves  the  ultimate  investment 
of  $70,000,000.  The  initial  investment 
would  be  two-thirds  of  that  amount. 
This  project,  from  which  Arizona 
would  be  practically  the  entire  bene- 
ficiary, is  delayed  indefinitely  along 
with  the  other  thirteen  projects. 

Another  of  the  large  projects  which 
is  delayed  is  that  of  the  Southern 
California  Edison  Co.,  which  contem- 
plated the  development  of  a  series  of 
projects,  the  most  important  of  which 
was  the  great  reservoir  at  Lee's  Ferry. 
That  company  was  prepared  to  begin 
preliminary  investigation  and  work  im- 
mediately on  the  ratification  of  the 
compact.  In  that  instance  the  delay  is 
likely  to  work  against  the  best  inter- 
ests of  the  Colorado  basin  since  it  is 
forcing  the  Southern  California  Edison 
Co.  to  commit  itself  more  and  more  to 
the  development  of  higher  cost  power 
on  the  headwaters  of  the  San 
Joaquin.  Imperial  Valley  suffers  from 
the  fact  that  the  development  planned 
by  the  Southern  California  Edison  Co. 
would  have  done  much  to  move  the 
flood  menace  on  the  lower  river. 

The  Flaming  Gorge  project  of  the 
Utah  Power  and  Light  Co.  on  Green 
River  is  another  of  the  big  projects 
halted  by  the  failure  to  ratify.  That 
company  is  ready  to  go  ahead  with  its 
project  which  would  develop  100,000 
hp.  and  create  a  storage  of  1,500,000 
acre-ft. 

The  plans  of  the  Denver  Gas  and 
Electric  Co.  for  the  development  of 
power  at  Kremmling  on  the  Colorado 
have  been  interfered  with  seriously. 
The  fact  that  the  company  is  prepar- 
ing to  erect  a  large  steam  plant  near 
Boulder  indicates  that  it  has  lost  hope 
of  being  able  to  develop  the  Kremmling 
site  in  time  to  meet  the  demands  which 
will  be  made  upon  it  for  additional 
power. 

Fourth  Firestone  Road  Essay 
Contest  Announced 

The  Highway  Education  Board, 
Washington,  D.  C,  has  announced  the 
fourth  annual  road  essay  contest  which 
carries  a  prize  of  a  four-year  uni- 
versity scholarship.  This  year's  sub- 
ject is  "The  Influence  of  Highway 
Transport  Upon  the  Religious  Life  of 
My  Community."  The  contest  is  open 
to  high  school  students  throughout  the 
country  and  essays  are  to  be  submitted 
to  the  respective  high  school  principals 
by  May  1.  The  donor  of  the  scholar- 
ship is  Harvey  S.  Firestone,  of  Akron, 
Ohio. 
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A.  R.  E.  A.  Appoints  College 
Co-operative  Committee 

Personnel  of  the  committee  of  the 
American  Railway  Engineering  Asso- 
ciation on  co-operative  relations  with 
universities  has  recently  been  named 
as  follows:  Chairman,  R.  H.  Ford, 
assistant  chief  engineer,  C.  R.  I.  &  P. 
Ry.;   R.   N.   Begien,  general  manager, 

B.  &  0.  R.R.,  Western  Lines;  W.  C. 
Gushing,  engineer  standards,  Pennsyl- 
vania System;  J.  M.  R.  Fairbaim, 
chief  engineer,  Canadian  Pacific  Ry.; 
W.  0.  Faucette,  chief  engineer,  Raleigh 
&  Charleston  R.R.;  E.  T.  Howson, 
editor  Railway  Age;  E.  B.  Katte,  chief 
engineer,  electric  traction,  N.  Y.  C. 
R.R.;    C.    A.    Morse,    chief    engineer, 

C.  R.  I.  &  P.  Ry. ;  G.  J.  Ray,  chief  engi- 
neer, D.  L.  &  W.  R.R.;  H.  R.  Safford, 
vice-president,  C.  B.  &  Q.  R.R.;  W.  B. 
Storey,  president,  A.  T.  &  S.  F.  R.R.; 
Dean  Wm.  G.  Raymond,  State  Univer- 
sity of  Iowa;  Prof.  Henry  E.  Riggs, 
University  of  Michigan;  Prof.  George 
F.  Swain,  Harvard  University;  Brig. 
Gen.  C.  H.  Mitchell,  dean  faculty  of 
applied  science.  University  of  Toronto. 
A  few  more  may  be  added.  The  details 
of  the  organization  of  the  committee 
were  worked  out  by  H.  R.  Safford,  E.  H. 
Lee  and  J.  M.  R.  Fairbaim.  In  Engi- 
neering News-Record,  Feb.  1,  p.  201, 
the  scope  and  purpose  of  the  committee 
were  noted. 

Engineering  Council  Board  Would 
Make  Coal  Survey 

iConcluded  from  p.  599) 

ing  laws  .  .  .  for  use  of  the  constituent 
societies  of  the  Federated  American 
Engineering  Societies  and  others,  but 
that  it  assumes  no  control  over  the 
actions  of  such  constituent  societies  in 
regard  thereto." 

The  Executive  Board  voted  to  co- 
operate in  the  movement  to  bring  about 
uniform  safety  legislation,  to  broaden 
the  program  of  its  Reforestation  Com- 
mittee, to  study  the  question  of  con- 
stituting the  American  Engineering 
Council  a  clearing  house  on  elimination 
of  waste,  and  to  work  with  the  National 
Safety  Council  in  plans  for  Conserva- 
tion Week. 

(  ] 

Enainoerind  Societies 


Calendar 


Annoal  Meetlnc* 


AMERICAN  AS.S0CIAT10N  OF  EN- 
GI.VEERS,  Chicago;  Annual  Con- 
vention, Norfolk,  Va„   May  7-9. 

AMERICAN  .SOCIETY  OF  CIVIL 
ENGINEKRS,  .New  York:  Spring 
Meeting,  New  Orleans,  La.,  April 
18-20. 

NATIONAL  FIRE  PROTECTION  AS- 
SOCIATIO.N  :  Boston  ;  Annual 
Meeting,    Chicago.    May    S-10. 

AMERICAN  WATER  WORK.S  ASSO- 
CIATION, .N<w  Y'ork  City:  An- 
nual Convention,  Detroit.  Mich., 
May  21-2.i. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia: 
Annual  Mefting,  Atlantic  City, 
N.  J..  Juno  25-29  or  30. 


time  Arthur  T.  SafFord  will  speak  on 
twenty-five  years'  progress  in  the  use 
of  water  power  with  auxiliary  steam 
power  in  New  England  textile  mills. 

The  Social  Organization  of  Hun- 
garian Engineers,  New  York,  recently 
elected  the  following  officers:  President, 
Alexander  Strobl ;  vice-president,  Dr. 
Adalbert  Edek,  of  the  Rockefeller  In- 
stitute; secretary-treasurer,  Julian  J. 
Wittal,  consulting  engineer. 

The  Harvard  Engineering  Society  will 
elect  officers  at  the  annual  meeting  to 
be  held  in  New  York,  April  19.  The 
nominating  committee  has  prepared  the 
following  ballot:  President,  Charles  J. 
Tilden;  first  vice-president,  Lionel  S. 
Marks,  Cambridge;  second  vice-presi- 
dent, Charles  Gilmati,  New  York  City; 
secretary,  Theodore  R.  Kendall,  New 
York  City,  and  treasurer,  Edric  B. 
Smith,  New  York  City. 
C 
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The  Providence  Entrineerine  Society 

will  hoM  a  joint  mcpting  of  its  power 
and  textile  sections  March  30,  at  which 


Ivan  C.  Pettekson  and  L.  0.  Hop- 
kins, formerly  manager  and  chief  en- 
gineer, respectively,  of  the  Chicago 
Bascule  Bridge  Co.,  severed  their  con- 
nection with  that  company  on  Mar.  1, 
and  are  now  engaged  in  a  consulting 
engineering  practice,  specializing  in 
movable  bridge  design,  under  the  firm 
name  of  Peterson,  Hopkins  &  Co.,  at 
118  North  La  Salle  Street,  Chicago, 
111. 

Frank  W.  DeWolf  has  resigned  his 
position  as  chief  of  the  state  geologi- 
cal survey  of  Illinois  to  become  chief 
geologist  of  the  Humphreys-Fohs  oil  in- 
terests, with  office  in  the  Great 
Southern  Life  Building,  Dallas,  Texas. 

Dr.  Ira  N.  Hollis,  since  1913  the 
president  of  Worcester  Polytechnic  In- 
stitute, has  tendered  his  resignation  to 
the  Board  of  Directors.  Dr.  Hollis 
will  remain  with  the  Institute  until  a 
successor  has  been  secured.  He  wishes 
to  leave  teaching  work  to  devote  some 
time  to  literary  work.  After  graduation 
from  Annapolis  in  1878  Dr.  Hollis 
spent  three  years  in  the  Mediterranean, 
cruising,  later  being  promoted  to  the 
grade  of  assistant  engineer  and  being 
assigned  as  professor  of  marine  engi- 
neering at  Union  College,  .Schenectady. 
In  1884  he  served  on  the  advisory  board 
that  built  the  four  ships  of^the  White 
Squadron  and  spent  some  months  in 
the  inspection  of  machinery  on  the 
Atlantic  coast.  On  the  West  cnast  he 
spent  three  years  at  the  Union  Iron 
Works  where  some  of  the  early  ships 
for  the  new  navy  were  then  building. 
Previous  to  his  election  to  the  presi- 
dency of  Worcester  Polytechnic  Dr. 
Hollis  was  professor  of  engineering 
at  Harvard  to  which  position  he  was 
elected  in  1893.  Dr.  Hollis  is  a  former 
vice-president  and  past-president  of 
the  American  Society  of  Mechanical 
Engineers. 

Herman  Foucner,  for  some  time 
past  president  of  the  Fougncr  Con- 
crete Steel  Co.,  New  York  City, 
has  been  elected  vice-president  of 
Thomp.son-Starrctt  Co.  also  of  New 
York.  Mr.  Fougnrr  has  for  a  long  time 
been  prominent. in  roncretx'  and  struc- 
tural steel  design  and  construction  and 
has  .oerved  various  organizations  hi 
technical  and  executive  capacities.  He 
was  with  .Millikcn  Brothers.  New  York 
City,  for  a  number  of  years,  serving 


them  not  only  in  the  New  York  office 
but  in  Port  Arthur,  China,  where  as 
engineer,  he  superintended  the  erection 
of  the  extensive  steel  construction  in 
the  Imperial  Russian  NaN^y  Yard.  He 
also  was  the  sole  representative  of 
Milliken  Brothers  in  the  Far  East. 
Later  he  became  head  engineer  in  the 
Johannesburg  branch  in  South  .Africa. 
His  early  engineering  in  the  United 
States  ■tt'as  with  the  Pencoyd  Iron 
W  orks  and  the  American  Steel  Foundry 
Co.,  the  latter  of  St.  Louis. 

E.  W.  Davis,  county  engineer  of 
Gregg  County,  Texas,  has  been  ap- 
pointed county  engineer  of  Anderson 
County,  at  Palestine. 

Andrew  Hamilton  of  Hamilton  & 
Shreve,  consulting  engineers  of  Fayette- 
ville,  Arkansas,  has  been  appointed 
district  engineer  for  the  National  Lime 
Association  at  Dallas,  Texas. 

M.  H.  MacLeod,  vice-president  in 
charge  of  construction,  Canadian  Na- 
tional Railways,  has  been  appointed 
consulting  officer  to  the  executive  board 
of  the  road. 

A.  H.  NiCKEKSON,  who  since  1904  has 
been  with  the  American  Agricultural 
Chemical  Co.,  has  resigned  to  accept 
a  position  with  Stone  &  Webster,  Inc., 
in  the  mechanical  division.  Mr.  Nick- 
erson  started  with  the  former  company 
as  chief  engineer,  holding  that  position 
until  1921  when  he  was  made  manager 
of  the  manufacturing  department. 

0.  Thage  is  now  connected  with  the 
St.  Louis  Structural  Steel  Co.,  steel 
fabricators  of  East  St.  Louis,  as  a 
structural  engineer.  He  formerly  occu- 
pied a  similar  position  with  the  St. 
Joseph  Structural  Steel  Co.  of  St. 
Joseph,  Mo. 

George  C.  Stowell  has  become  asso- 
ciated wth  H.  J.  Kemper,  general 
contractor  of  Los  Angeles,  Calif.,  as 
construction  engineer.  He  was  for- 
merly a  superintendent  of  construction 
for  the  Home  Builders  Service  Bureau 
of  Atascadero,  Calif. 

John  R.  Caldwell,  of  Madison,  Wis., 
has  been  appointed  county  engineer  for 
Dane  County,  Wisconsin,  to  succeed 
E.  J.  Smith  who  has  resigned  to  enter 
private  practice. 

Herman  Guise,  of  Kewaunee,  Wis., 
has  been  appointed  county  highway 
engineer  for  Kewaunee  county  to  suc- 
ceed Moses  Shaw,  who  has  resigned. 

G.  L.  Chi'RCH  is  now  employed  on 
survey  work  with  the  Mississippi  River 
Commission,  third  district,  engaged 
principally  in  revetment  and  levee 
work.  He  was  formerly  an  assistant 
engineer  with  the  Southern  Improve- 
ment Co.  Mr.  Church  is  stationed  at 
Grand   Lake,   Ark. 

H.  F.  IlArsLEiN  is  now  structural 
engineer  with  the  Concrete  Steel  Co., 
having  recently  severed  his  connection 
with  Andrew  Kent  Robertson  as  sales 
engineer. 

The  Rantiolph-Perkins  Co.,  con- 
sulting engineers.  Chicago,  have  been 
retained  by  the  City  of  Terre  Haute, 
Indiana,  to  make  a  preliminary  inves- 
tigation and  report  on  a  comprehensive 
plan  for  reconstructing  and  extending 
the  present  .sewer  system.  The  prob- 
able cost  will  be  $1,000,000. 

R.  A.  C  Henry,  formerly  special  en- 
gineer. Department  of  Railways  & 
Canals,  Ottawa,  ha.*  been  annointed 
director  of  the  bureau  of  econoinica  (A 
the  Canadian  National  Rya. 
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From  the  ^fanufacturers  point  of  Vi^^ 


A  Point  of  Contact 
Between  Maker  and  User  of  ^^ 

Construction  Equipment  and  Materials  J) 


J^ 


Water-Works  Manufacturers 
Name  Convention  Committees 

For  the  annual  convention  of  the 
American  Water  Works  Association, 
to  be  held  in  Detroit,  May  21-25,  the 
Water  Works  Manufacturers  Associa- 
tion has  announced,  through  President 
Edgar  J.  Buttenheim,  the  personnel  of 
five  committees  as  follows: 

TrmisportaUon — Chairman,  Walter 
H.  Van  Winkle,  Water  Works  Equip- 
ment Co.,  New  York;  T.  C.  Clifford, 
Pittsburgh  Meter  Co.,  East  Pittsburgh; 
Raymond  Simon,  R.  D.  Wood  &  Co., 
Worcester,  Mass.;  Joseph  Ivy,  Ameri- 
can Cast  Iron  Pipe  Co.,  Kansas  City, 
Mo.;  H.  Brown,  Neptune  Meter  Co., 
Chicago,  III.;  H.  M.  Lofton,  Columbian 
Iron  Works,  Chattanooga,  Tenn. 

Entertainment  —  Chairman,  Burt 
Hodgman,  National  Water  Main  Clean- 
ing Co.,  New  York;  William  Sherwood, 


Sack  Supersedes  Barrel  as  Unit 
of  Measurement  for  Cement 

As  the  unit  of  measurement  for  the 
quotation,  sale  and  invoice  of  portland 
cement,  the  sack  instead  of  the  barrel 
was  adopted  by  the  Marquette  Cement 
Manufacturing  Co.,  Chicago,  March  19. 
In  announcing  its  new  policy  the  com- 
pany says  that  "there  is  no  logical 
reason  why  a  product  shipped  and  used 
by  the  sack  should  be  quoted  and  sold 
on  another  unit  of  measurement." 
Users  of  the  Marquette  company's 
product  are  requested  to  order  by  the 
sack  instead  of  by  the  barrel,  four 
sacks  being  the  equivalent  of  1  bbl. 

Inquiry  at  the  New  York  office  of  the 
Portland  Cement  Association  developed 
the  fact  that  no  concerted  move  among 
the  country's  cement  producers  to  adopt 
the  sack  unit  of  measurement  was  con- 
templated. 


How  "Ideal  Section"  of  Lincoln  Highway  Is  Being  Built 


Mechanical  equipment  is  playing  a 
large  part  in  the  construction  of  the 
"  I  deal  Section"  of  the  Lincoln  Highway, 
the  I  l-mile  length  of  40-ft.  concrete  pave- 
ment between  Dyer  and  Schererville, 
Ind.,  32  miles  south  of   Chicago.      The 

pavement  is  being  constructed  in  half 
widths,  comprising  20-ft.  strips,  for  which 
the  concrete  is  finished  with  a  Lakewood 
road  fin  isher  shown  in  the  accompany- 
ing photograph,  following  close  behind  a 

Koehring  paver.  The  contractor  is  J. 
C.  O'Connor  <S-  Sons,  Fort  Wayne,  Ind. 


Following  the  completion  of  the  first 
half  of  the  pavement  the  standard  wheels 
of  the  finisher  were  replaced  with  a  special 
set.  the  outside  ones  being  double-flanged 
while  those  on  the  inside,  which  traveled 
on  the  finished  concrete,  had  a  flat  tread. 
The  photograph  shown  is  from  the  flies 
of  the  Lincoln  Highway  Association. 
A  detailed  description  of  the  design  of 
the  "  I  deal  Section"  by  W.  G,  Thompson, 
consulting  highway  engineer,  appeared 
in  "Engineering  News-Record"  of  June 
15,  1922,  p.  982. 


Hersey  Manufacturing  Co.,  New  York; 
John  H.  Stutt,  E.  I.  Du  Pont  de 
Nemours  Co.,  Philadelphia;  John  F. 
Reagan,  Neptune  Meter  Co.,  New 
York;  George  Smith,  Michigan  Valve 
&  Foundry  Co.,  Detroit;  Vincent  Mc- 
Carthy, R.  D.  Wood  &  Co.,  Chicago. 

Exhibit — Chairman,  George  McKay, 
Jr.,  Leadite  Co.,  Philadelphia;  J.  D. 
Capron,  U.  S.  Cast  Iron  Pipe  & 
Foundry  Co.,  Philadelphia;  C.  C.  Ben- 
ney.  Simplex  Valve  &  Meter  Co. 

Go//— Chairman,  M.  F.  Tiernan, 
Wallace  &  Tiernan  Co.,  Newark,  N.  J.; 
Karl  Mann,  "Fire  &  Water  Engineer- 
ing," New  York;  E.  Case,  Pitometer 
Co.,  New  York;  John  Sosnowski,  Board 
'of  Water  Commissioners,  Detroit; 
R.  W.  Conrow,  Central  Foundry  Co. 

P)-ess — Chairman,  I.  S.  Holbrook, 
Engineering  Neivs-Record,  New  York. 


Alabama  Power  Co.  Makes  Aerial 
Survey  of  Tallapoosa  Basin 

As  a  preliminary  step  in  studies  for 
the  development  of  additional  power 
the  Alabama  Power  Co.,  Birmingham, 
has  undertaken  an  aerial  survey  of  the 
Tallapoosa  River  basin  involving  about 
500  sq.mi.  of  hilly  country  in  eastern 
Alabama.  The  methods  employed  fol- 
low, in  general,  those  used  in  the  aerial 
survey  of  the  Tennessee  River  in  1921 
(see  Engineering  News-Record,  Oct.  5, 
1922,  p.  552).  On  the  new  work,  how- 
ever, a  number  of  improvements  in 
technique  will  be  made  as  the  result  of 
experience  on  the  previous  work.  The 
technical  direction  of  the  survey  for 
the  Alabama  Power  Co.  is  in  charge 
of  Gerard  H.  Matthes,  U.  S.  assistant 
engineer,  Chattanooga. 


Should  Equipment  Makers 
Feature  Record  Runs? 

Opinion  Favors  Conservatism — Average 

Daily  Performance  the  Best 

Criterion  of  Service 

In  last  week's  issue  (p.  559)  a  dis- 
cussion of  policy  regarding  the  featur- 
ing of  record  runs  or  performances  of 
equipme^it  and  materials  was  opened 
by  K.  H.  Talbot,  speaking  for  the 
Koehring  Co.,  Milwaukee.  In  this  and 
succeeding  issues  the  points  of  view  of 
other  manufacturers  will  be  given. — 
Editor. 

By  H.  E.  Bilungton 

Vice-President  for  Sales,  Thew  Shovel  Co., 
Lorain,  Ohio 

WE  DO  not  favor  the  featuring  of 
record  runs  in  our  advertising 
but  we  do  at  times  mention  results 
obtained  on  specific  jobs  under  specific 
conditions.  In  every  case  a  photo- 
graph is  included  which  shows  the  na- 
ture of  the  work  and  the  surrounding 
conditions. 

There  are  so  many  factors  entering 
into  the  results  which  may  be  obtained 
by  any  shovels  that  we  hesitate  even 
to  make  guarantees.  This  is  not  a 
matter  of  design  or  workmanship  so 
much  as  the  specific  conditions  under 
which  they  work.  Much  of  the  effi- 
ciency of  any  machine  depends  on  the 
operator.  The  class  of  material  to  be 
handled  must  be  considered.  Then  the 
matter  of  transportation  is  important. 
There  are  very  few  shovels  that  can- 
not handle  more  material  than  can  be 
taken  away  from  them  unless  they  are 
of  a  size  which  is  obviously  too  small 
for  the  job. 

While  the  experienced  contractor 
cannot  be  fooled  by  figures  obtained  on 
ideal  jobs  under  ideal  conditions  or  by 
figures  which  represent  a  record-day 
run  under  pressure,  the  man  just  en- 
tering the  field  may  be  misled.  This 
may  cause  him  to  bid  on  jobs  at  a 
figure  too  low  to  be  profitable  to  him 
or  anyone  else.  This  action  is,  of 
course,  reflected  on  the  seasoned  con- 
tractor who  actually  knows  his  costs. 

Our  policy  is  based  on  the  belief 
that  the  advertising  of  record  runs 
injures  the  new  contractor,  injures  the 
older  contractor  through  inexperienced 
competition  and  injures  us  through  the 
consequent  depression. 


By  W.  A.  Gather 

General    Sales    .Assistant,    Worthington 
Pump  &  Machinery  Corp.,  New  York 

SHOULD  record  runs  be  advertised? 
Certainly  yes — and  also  positively 
no!  To  my  mind  the  whole  matter  de- 
pends upon  one  thing,  namely,  the  im- 
pression created  in  the  reader's  mind. 

Some  machines  operate  almost  auto- 
matically.. They  are  started  and 
stopped  by  hand,  but  in  between  these 
two  events  the  machine  takes  care  of 
itself;  a  steam  pump  is  representative 
of  this  group.  I  believe  that  if  Worth- 
ington builds  a  certain  type  of  steam 
pump  that  is  above  the  usual  in  quality 
and  the  ability  to  live  long,  giving  us 
an  example  of  long  service,  we  are 
justified  in  advertising  this  particular 
performance.  The  impression  we  wish 
to  give  is  that  this  style  of  pump  is 
durable,  and  if  the  pump  is  durable  no 
harm  and  some  good  is  done. 
Along  these  lines  is  an  advertise- 
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ment  featuring  a  Worthington  gas  en- 
gine that  broke  all  records  for  con- 
tinuous operation.  This  was  due  in  a 
very  large  measure  to  the  machine 
itself — so  we  advertised  the  record  run. 

There  are,  however,  certain  machines 
whose  capacity  and  performance  de- 
pend so  much  upon  the  skill  with  which 
they  are  operated  that  it  is  quite  mis- 
leading to  quote  records.  An  exag- 
gerated example  of  this  can  be  had  in 
an  ordinary  shovel.  The  output,  or 
capacity  here  is  entirely  up  to  the  man 
who  handles  the  shovel.  In  a  lesser  de- 
gree the  same  is  true  of  steam  shovels 
and  concrete  mixers.  In  such  cases 
there  may  be  some  reasonable  doubt  as 
to  the  advisability  of  advertising  big 
capacity  records,  unless  the  copy  is 
prepared  in  such  a  way  as  to  produce 
the  impression  that  the  machine  under 
discussion  is  capable  of  standing  hard, 
severe  and  ordinary  machine  break- 
ing service. 

In  our  work  we  have  not  been  able 
to  draw  a  definite  line  in  this  matter 
but  decide  each  case  separately.  We 
did  and  still  do  advertise  the  world's 
record  for  gas  engine  continuous  duty. 
But  we  deliberately  laid  aside  the  truly 
marvelous  record  of  low  maintenance 
cost  for  several  hundred  water  meters. 
Why?  Simply  because  we  didn't  want 
to  create  the  impression  that  all  of 
our  meters  would  do  the  same. 


By  Lion  Gardiner 

General    Sales    Manager,    Lakewood 
Engineering   Co..    Cleveland 

I  AGREE  with  Mr.  Talbot's  com- 
ments relative  to  the  use  of  record 
runs  in  advertising  matter.  Such  runs 
are  misleading,  particularly  because 
'.he  stage  frequently  is  set  to  make  a 
good  showing  through  tuning  up  the 
organization  for  the  run  and  being  sure 
that  there  is  an  adequate  supply  of 
material  available. 

When  we  consider  the  factors  of 
material  and  labor  supply,  weather 
conditions  and  similar  variables  which 
80  materially  affect  the  job  progress, 
it  must  be  admitted  that  as  a  basis  for 
estimating  such  data  are  not  valuable. 
There  may  be  the  indication  of  maxi- 
mum capacity  from  a  mechanical 
viewpoint,  but  what  really  counts  is 
the  day-m-and-day-out  continuity  of 
operatic. :s.  From  this  viewpoint  long- 
time average  runs  will  offer  more 
benefit  to  the  manufacturer,  and  at 
least  be  of  more  value  to  the  reader, 
than  the  occasional  flashes. 
_  In  the  same  category  falls  the  pub- 
lishing of  cost  data  in  terms  of  dollars. 
Nothing  can  be  gained  unless  the  num- 
ber of  men,  the  hourly  rate  and  many 
other  conditions  are  given.  For  ex- 
ample, the  fact  that  a  steel  tower  can 
be  erected  for  $1..50  per  foot  might 
mean  one  thing  in  an  open  territory 
but  be  an  entirely  different  figure  under 
highly  unionized  conditions.  Data  such 
as  are  under  discussion  require  care- 
ful analysis  and  a  complete  account  of 
the  variable  conditions;  otherwise  their 
influence  may  be  unfortunate. 


By  R.  G.  Miller 

StcTKlary    nnfl    Sales    Mnnaeer, 
Browning   Co..    Cleveland 

WE  CERTAINLY  agree  with  the 
Koehring  Co.  and  no  not  believe 
in  any  kind  of  a  display  which  will 
mislead  prospective  purchasers.  In  a 
few  cases  we  have  based  our  advertis- 
ing on  performances  of  certain  cranes. 


Additional  Comment 

Forthcoming  issues  will  contain 
comment  on  the  subject  of  record 
runs  by: 

H.  S.  Strovse 

Pawling  &  Harnischfeger  Co. 

H.    B.    BUSHXELL 

Western  Wheeled  Scraper  Co. 
H.  T.  Gracelt 
Marion  Steam  Shovel  Co. 
J.  H.  Gregobt 

Barber-Greene   Co. 
I>.  C.   Grove 

Blaw-Knox  Co. 
M.  Ram  SAT 

Bay  City  Dredge  Works. 
C.  F.  Messinger 

Chain  Belt  Co. 
C.  F.  Ebert 

Osgood  Co. 


but  these  have  always  been  average 
runs  and  where  the  cost  of  operation 
has  been  used,  it  has  been  taken  over 
a  period  of  from  10  to  12  years. 

Some  members  of  our  organization 
feel  that  possibly  we  are  a  little  too 
conservative  in  our  statements,  but  our 
policy  is  to  sell  locomotive  cranes  only 
when  they  are  the  most  efficient  ma- 
chinery possible  for  the  job. 


By  Julius  S.  Holl 

Advertising    JIanager,     Link-Bett    Co., 
Chicago 

IAGEE  with  Mr.  Talbot.  On  all  en- 
gineering jobs  designed  and  built  by 
this  company,  our  policy  is  to  with- 
hold advertising  for  one  year.  There- 
after, we  can  advertise  a  performance 
and  not  a  promise  of  a  performance. 
Mr.  Piez,  our  president,  made  this 
ruling  some  15  years  ago. 

Most  new  products  brought  out  by 
this  company  are  manufactured  on  a 
small  scale  and  sold  to  customers  who 
will  try  out  the  machines  under  varied 
conditions  of  service.  Sometimes  we 
wait  several  years  before  we  attempt 
to  exploit,  through  advertising,  the 
merits  of  such  equipment.  The  Link- 
Belt  automatic  chain  tightener  used  on 
automobile  front  ends  was  sold  two 
years  befpre  any  advertisement  of  it 
appeared  in  the  trade  press. 

(To  Be  Continued  Next  Week) 
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W.  J.  Savage,  since  1920  manager  of 
sales  has  been  promoted  to  the  position 
of  vice-president  of  the  Heltzel  Steel 
Form  &  Iron  Co.,  Warren,  Ohio. 

B.  C.  Collier,  vice-president  and 
general  manager  of  the  Cement  Gun 
Co.,  Allentown,  Pa.,  has  been  made 
president  of  the  company,  succeeding 
W.  J.  Roberts,  who  recently  resigned. 

.Tamer  Allinson,  formerly  manager 
of  the  New  York  office  of  the  Allifion 
Steel  Products  Co.,  has  been  appointed 
sales  manager,  succeeding  James  L. 
Barrett,  resigned. 

Charter  Gas  Engine  Co.,  Sterling, 
111.,  announces  the  purchase  of  the  en- 
tire Mictz  oil-engine  business  hereto- 
fore carried  on  in  New  York  City  by 
the  August  Miotz  Corp.  and  the  Re- 
liance Oil  Engine  Corp.  All  physical 
assets  of  the  Mietz  organization  are 
being  moved  to  the  Charter  plant  in 
Illinois. 


C.  B.  Gould,  formerly  sales  engineer 
in  the  home  office  of  the  Barber-Greene 
Co.,  Aurora,  111.,  has  been  made  district 
manager  and  placed  in  charge  of  the 
company's  office  in  Detroit.  Mr.  Gould 
is  a  graduate  of  the  University  of  Illi- 
nois and  has  served  with  the  company 
more  than  a  year.  He  was  previously 
with  the  engineering  and  erection  de- 
partment of  the  Stephens-Adamson  Co. 

Clifford  F.  Messinger,  for  the  past 
three  years  general  sales  manager  of 
the  Chain  Belt  Co.,  Milwaukee,  has  been 
elected  second  vice-president.  He  was 
graduated  from  the  Sheffield  Scientific 
School,  Yale  University,  in  1911  and 
entered  the  employ  of  the  Chain  Belt 
Co.  the  same  year,  where  he  has  occu- 
pied the  positions  of  advertising  man- 
ager, manager  of  concrete  mixer  sales 
and  general  sales  manager.  He  is  also 
a  director  of  the  company  and  a 
director  of  the  Interstate  Drop  Forge 
Co.,  Milwaukee. 

Q.  &  C.  Co.,  New  York  City,  has  been 
placed  in  charge  of  sales  for  the  Inter- 
state one-piece  guard  rail  formerly 
manufactured  and  sold  by  the  Inter- 
state Railway  Supply  Co.,  Cleveland. 
The  device  will  be  known  as  the 
Q.  &  C.  Interstate  one-piece  guard  rail. 
This  company  has  also  been  appointed 
sole  selling  agent  for  the  Trench-Zepp 
stone  ballast  cleaner,  made  by  Little- 
ford  Bros.,  Cincinnati.  The  device  vnW 
be  known  as  the  Q.  &  C.  Zepp  stone 
ballast  cleaner. 

Reading  Iron  Co.,  Reading,  Pa., 
manufacturer  of  wrought-iron  pipe, 
has  appointed  LawTence  F.  Whitney  as 
assistant  to  G.  Bronson  Philhower, 
Jr.,  district  sales  manager  for  New 
England,  with  headquarters  at  Boston. 
Mr.  Whitney  had  formerly  served  with 
the  Kay  Manufacturing  Co.,  South 
Norwalk,  Conn.,  and  is  the  inventor  of 
the  free  floating  flexible  shaft  coupling 
which  bears  his  name. 

TocH  Bros.,  New  York  City,  an- 
nounce the  removal  of  their  executive 
and  sales  offices  from  320  Fifth  Ave. 
to  110  East  42nd  St.,  New  York.  This 
is  the  fourth  move  that  the  company 
has  made  in  seventy-five  years. 

C.  J.  Jackson  has  been  appointed  to 
the  sales  force  of  the  G.  Drouve  Co., 
Bridgeport,  Conn.,  manufacturer  of 
Anti-Pluvius  skylight  and  sash  opera- 
tors. 

Federal  Paving  Co.,  Chicago,  at  its 
recent  annual  meeting  underwent  a  re- 
organization. Frank  Novotny  was 
elected  president,  succeeding  W.  S. 
Pace,  who  has  severed  his  connections 
with  the  organization.  The  other  officers 
elected  were:  B.  Weis,  vice-president; 
Morris  Sabath,  treasurer;  and  Albert 
Sabath,  secretary. 

A.  S.  Mirick  has  been  appointed  dis- 
trict engineer  of  Western  Pennsylvania, 
with  headquarters  at  Pittsburgh,  for 
the  Eastern  Paving  Brick  Manufac- 
turers' Association.  Mr.  Mirick  is  a 
grraduate  of  Cornell  University  and  han 
had  an  engineering  experience  extend- 
ing over  a  period  of  more  than  20  years, 
a  large  portion  of  that  time  in  charge 
of  road  and  street  paving.  Amonjr 
other  connprlions,  he  has  been  with  the 
New  York  State  Highway  Commission, 
the  State  of  Nebraska,  as  chief  road 
engineer  and  lately  in  private  practice 
as  consulting  engineer  on  municipal 
and  highway  construction. 
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Equipment  and  Materials 

^  \ 

Improved  Shaft  Bearing  for 
Light  Centrifugal  Pump 

The  Evinrude  Motor  Co.,  Milwaukee, 
announces  a  recent  improvement  in  the 
bearing-  equipment  of  its  contractor's 
light-weight  centrifugal  pump.  To  sup- 
port the  pump  shaft  at  the  lower  end 
a  ball  thrust  bearing  has  been  provided 
in  place  of  the  lignum  vitae  plug  here- 
tofore used.  After  a  six  months'  test 
the  company  has  found  that  the  ball 
bearing  greatly  increases  the  life  of 
the  lower  bearings  and  also  makes  the 
pump  operate  more  effectively.  This 
improvement  can  be  installed  in  pumps 
now  in  the  hands  of  users. 

Crane  Excavator  Combines  Five 
Units  in  One  Machine 

Combining  five  units  in  one  machine 
the  gasoline  crane  excavator  made  by 
the  Koehring  Co.,  Milwaukee,  may  be 
used  as  crane,  dragline,  clamshell,  pile 
driver,  or  power  shovel.  All  models 
are  equipped  with  four-cylinder  gaso- 
line engines  and  mounted  on  multi- 
planes. Three  sizes  of  machines  are 
provided  having  lifting  capacities  at 
12-ft.  radius  «f  7,  12,  and  20  tons. 

Among  the  distinctive  features 
claimed  by  the  manufacturer  for  this 
crane  excavator  is  its  interchange- 
ability  on  clamshell  or  dragline  work, 
where  it  is  necessary  merely  to  change 
buckets  and  shift  a  clutch.  The  outfit 
uses  a  two-line  speed,  the  higher  speed 
for  clamshell  and  the  lower  for  drag- 
line operation,  resulting  in  a  greater 
yardage  of  clamshell  work  than  could 
be  obtained  by  a  machine  limited  to 
speed  designed  only  for  dragline  work. 
Conversion   of   the   outfit   to   a   power 


Portable  Acetylene  Generator 

The  Alexander  Milburn  Co.,  Balti- 
more, manufacturer  of  oxyacetylene 
welding  and  cutting  equipment,  has 
recently  placed  on  the  market  an  addi- 
dition  to  its  line 
in  the  form  of  a 
portable  acetylene 
welding  generator 
designed  to  obviate 
the  use  of  high- 
pressure  cylinders. 
The  generator  is 
of  30  lb.  carbine 
capacity,  or  equiv- 
alent to  150  cu.ft. 
of  cylinder  gas. 
It  has  few  parts, 
operates  automati- 
cally without  clock 
or  motors  and  has 
a  steel  body,  weld- 
ed throughout.  All 
parts  are  acces- 
sible. 

This  generator 
is  intended  to  meet 
a  demand  for  a  source  of  acetylene  gas 
without  the  transportation  delays  and 
higher  costs  of  depending  on  cylinder 
gas.  It  weighs  200  lb.,  is  5  ft.  3  in. 
high  and  has  a  diameter  of  24  in.  at 
its  base. 


Welding  Detail  Aids  Reclamation 
of  Steel  Valve  Bodies 

The  fact  that  the  composition  of  the 
filler  rod  often  has  much  to  do  with 
the  success  of  oxyacetylene  welding  is 
demonstrated  in  the  following  instance 
cited  by  the  Linde  Air  Products  Co., 
New  York: 

A  valve  manufacturer,  who  was  suc- 
cessfully employing  oxyacetylene  weld- 
ing to  reclaim  iron  castings  in  which 
defects  showed  up  during  machining, 
was  not  meeting  with  equal  success  in 
his  attempt  to  reclaim  defective  cast- 
steel  valve  bodies.     This  manufacturer 


shovel  is  effected  by  a  change  of  booms 
and  the  addition  of  dipper  handle. 

Stress  is  laid  upon  the  ability  of  the 
Koehring  crane  excavator  to  boom  in 
and  out  under  load  continuously,  a  de- 
sirable feature  in  restricted  quarters. 
This  result  is  accomplished  by  the  use 
of  a  spurgear  drive,  preventing  cut- 
ting of  the  threads,  and  by  an  outside 
double  equalizing  band  friction  clutch 
equalizing  stresses  on  boom  members. 
An  advance  in  design  also  is  claimed 
for  the  steering  mechanism,  which,  •by 
shifting  one  lever  to  any  of  four  posi- 
tions, makes  the  machine  turn  right  or 
'left  or  travel  forward  or  backward,  at 
high  speed  or  low  speed.  All  levers 
are  banked  at  the  front  right-hand 
side. 


made  many  efforts  to  overcome  the 
difficulties  he  encountered  and  finally 
consulted  an  oxyacetylene  engineer. 

After  the  engineer  had  made  several 
test  welds,  using  different  kinds  of  filler 
rod,  he  found  that  a  particular  rod, 
which  the  manufacturer  had  never 
tried,  produced  satisfactory  welds  on 
the  cast-steel  valve  bodies.  This  dis- 
covery has  resulted  in  the  reclamation 
of  quantities  of  defective  cast-steel 
valve  bodies,  and  in  the  saving  of 
considerable  time  formerly  wasted  on 
unproductive  machine  work. 

National  Lumber  Manufacture 
Association  held  its  twenty-first  a 
nual  meeting  at  the  Grunewald  Hot 
New  Orleans,  March  21-22. 


Publications  from  the 
Construction  Industry 


Mechanical  Mncking  —  LAKE  Su- 
perior Loader  Co.,  Duluth,  Minn.,  ex- 
plains in  a  24-p.  illustrated  booklet  the 
operation  of  its  mechanical  mucking 
device,  called  the  Shuveloder,  for 
handling  broken  rock  in  tunnels  and 
mines.  The  device  is  operated  by  com- 
pressed air  and  has  an  overall  length 
of  6  ft.,  width  of  4  ft,  and  height  of 
4i  ft.,  and  weighs  4,600  lb.  A  dipper 
pivoted  on  a  pair  of  arms  is  crowded 
into  the  material  to  be  loaded,  swnang 
upward  through  a  vertical  arc  of  about 
270  deg.,  and  discharged  into  narrow- 
gage  cars  directly  behind  the  machine. 
The  booklet  presents  operating  data  in 
the  form  of  several  reports  indicating 
the  economy  of  the  Shuveloder  over 
hand  mucking. 

Rail  Steel  Reinforcement — The  vol- 
ume which  was  reviewed  in  this  column 
in  the  March  1.5  issue,  p.  515,  and 
credited  to  the  Laclede  Steel  Co.,  St. 
Louis,  was  published  by  the  Reinforc- 
ing Bar  Division  of  the  Rail  Steel 
Products  Association,  of  which  the 
company  named  is  a  member.  The  fol- 
lowing companies,  members  of  the  as- 
sociation, are  in  a  position  to  distribute 
copies  of  the  book:  Laclede  Steel  Co., 
St.  Louis;  Calumet  Steel  Co.,  Chicago; 
Inland  Steel  Co.,  Chicago;  Burlington 
Steel  Co.,  Ltd.,  Hamilton,  Ont.,  Can.; 
Buffalo  Steel  Co.,  Tonawanda,  N.  Y.; 
Pollak  Steel  Co.,  Cincinnati. 


Road  Building  Equipment  —  Good 
Roads  Machinery  Co.,  Inc.,  Kennett 
Square,  Pa.,  has  published  an  illus- 
trated general  catalog  of  48  pp.  cover- 
ing its  line  of  road  and  street  building 
machinery.  The  equipment,  which  is 
explained  in  detail,  includes  road 
graders  with  blades  ranging  in  length 
from  5  to  10  ft.,  all-steel  road  drags  of 
three  types,  including  a  two-blade,  a 
three-blade  and  a  three-way  drag  de- 
signed to  cover  a  road  18  ft.  wide,  both 
stationary  and  portable  rock  crushing 
and  screening  equipment,  road  rollers, 
scarifiers,  pressure  distributors  for 
bituminous  materials,  and  heating 
kettles. 


Pile  Hammers  —  McKiernan-Terry 
Drill  Co.,  New  York,  in  a  68-p.  illus- 
trated bulletin  just  published,  makes  an 
unusually  complete  presentation  of  the 
uses  on  various  types  of  construction 
of  its  eight  sizes  of  light  and  heavy 
double-acting  pile  hammer  operated 
either  by  steam  or  compressed  air. 
After  a  iDrief  (Jescription  of  the  design 
and  operating  features  of  this  equip- 
ment and  data  on  typical  performances, 
the  bulletin  devotes  26  pp.  to  illustra- 
tions and  descriptions  of  the  pile  ham- 
mers on  jobs  involving  light  and  heavy 
sheetpiling  (both  timber  and  steel), 
round  wooden  piles,  pipe  piles,  and  bat- 
ter or  brace  piles.  These  pages  are 
replete  with  hints  as  to  rigging  for  a 
wide  range  of  conditions.  There  is  a 
discussion,  vnth  sketches,  of  pile  ham- 
mer ways  and  leads  and  the  selection  of 
he  proper  size  of  hammer.  The  book- 
et  concludes  with  detailed  specifica- 
ions,  lists  of  repair  parts,  and  infor- 
lation  on  pile  pulling  with  the 
IcKieman-Terry  hammers. 
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Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


Car  Shortage  Relief  in  Quicker 
Moves  and  Heavier  Loads 

That  the  greatest  transportation  ne- 
cessity today  is  the  addition  of  improve- 
ments that  icill  move  freight  cars 
faster,  and  action  on  the  pai-ts  of  ship- 
pers to  utilvte  them  to  more  nearly 
their  full  carrying  capacity,  is  brought 
out  in  the  following  statement  by  Mr. 
M.  J.  Gonnley,  chairman  of  the  Car 
Set-vice  Division  of  the  American  Rail- 
iray  Association,  in  his  address  before 
the  Cincinnati  Traffic  Club,  March  IS: 

There  existed  during  the  first  eight 
months  of  1922  an  average  daily  sur- 
plus of  equipment  for  the  entire 
country  of  270,750  cars.  The  severe 
shortage  began  about  September  1  with 
a  shortage  of  58,670  cars  and  reached 
a  peak  of  179,239  on  October  31. 

From  1912  to  1922  this  country  ex- 
perienced 30  months  of  car  shortage 
with  a  maximum  at  any  one  time  of 
179,000  cars.  During  the  same  period 
there  has  been  90  months  of  surplus 
with  the  surplus  reaching  a  maximum 
of  495,000  cars. 

Difficulty  Not  Lack  of  Cars 

A  great  many  people  attribute  the 
difficulties  during  1922  to  a  lack  of  cars 
and  make  the  statement  that  what  is 
needed  is  additional  cars  and  some  new 
theoretical  way  of  handling  them.  We 
believe  the  records  will  justify  the 
statement  that  the  shortage  in  1922  was 
more  largely  made  up  of  transportation 
shortage  than  car  shortage.  In  sub- 
stantiation of  this  statement,  we  have 
figures  to  indicate  that  if  all  of  the 
cars  of  the  country  during  the  months 
of  September,  October  and  November, 
1922,  had  moved  at  the  rate  of  thirty 
miles  per  car  per  day  instead  of  the 
average  actually  made  of  25.9  miles 
per  car  per  day  it  would  in  effect  have 
resulted  in  adding  333,903  cars  to  the 
ownership.  It  is  well  recognized  that 
thirty  miles  per  car  per  day  is  an  ideal 
figrure  and  has  been  closely  attained  in 
the  past,  and  without  abnormal  in- 
terference might  have  reached  that 
point  during  the  months  mentioned. 
Generally  speaking,  it  should  be  re- 
membered that  on  the  basis  of  the 
present  car  ownership  of  the  country, 
the  addition  of  one  mile  per  car-per  day 
in  the  movement  has  the  effect  of  add- 
ing approximately  100,000  cars  to  the 
ownership. 

Likewise  if  all  the  cars  of  the  coun- 
try had  been  loaded  to  an  average  of 
thirty  tons  per  car.  a  figure  attained 
in  the  past  at  different  times,  instead 
of  the  actual  avora>re  of  27.7  tons  per 
car,  it  would  in  effect  have  added  188,- 
357  cars  to  the  ownership. 

Thereforr,  we  are  firmly  of  the 
opinion  that  the  greatest  necessity  to- 
day is  the  adding  of  improvements 
•  hat  will  move  the  car  faster  and  action 
on  part  of  all  interested  to  utilize  it 
to  more  nearly  its  carrying  capacity. 
This  involves  l-romotivcs,  additional 
main  lines,  extension  of  yard  facilities, 
enlarged  shops,  enlarged  en-rine  houses, 
and  in  our  opin'on,  lastly  comes  the 
riue^tion  of  additional  cars. 


Business  Briefs 

Call  mon:y  advanced  to  6  per  cent, 
March  26,  for  the  fourth  time  this  year, 
due  to  recall  of  funds  by  interior  banks. 
Last  week  5@6  per  cent;  year  dgo,  3J 
@6  per  cent. 

Time  loans  quiet  at  5J  per  cent, 
March  26.  Last  week,  5i@5J  per  cent 
for  60@90  days;  year  ago,  4J@5J  per 
cent. 

Commercial-paper  firm  at  5@5J  per 
cent;  unchanged  during  week,  with  year 
ago  rate,  45@5J  per  cent. 

Bank  debits.  .$10,188,000,000  for  week 
ending  March  23,  against  $9,355,000,000 


^ 


If  Government  Postpones 
Letting  Contracts 

Federal  Work  Only  3  Per  Cent  of  All 

Construction — Other    Public 

Work  29  Per  Cent 

Mr.  Hoover's  advocacy  of  restricted 
federal  construction  at  this  time,  in 
view  of  the  economic  situation  in  the 
industry,  makes  pertinent  a  brief  in- 
quiry into  the  probable  effect  of  such  a 
policy.  Of  the  billion  and  a  half  of  con- 
tracts reported  last  year  in  Construc- 
tion News,  only  2.8  per  cent  were  for 
federal    government    projects.      Since 


VALUE  OF  LARGE  PIUVATE  AND  PUBLIC  CONSTRUCTION 


for  preceding  week.  Guln  lue  chiefly 
to  payment  of  first  instalment  of  1922 
income  taxes. 

P'oreign  exchange  shows  strong  re- 
covery in  French  and  Belgian  francs. 
French  franc,  March  26,  6.61c.;  week 
ago,  6.46c.;  year  ago,  8.94 Jc.  Belgian, 
5.71  Jc;  week  ago,  5.B6ic.;  year  ago, 
8.32c.  Mark  at  .488c.;  week  ago,  .48ic.; 
year  ago,  30Jc. 

Building  permits  for  February  valued 
at  $216,748,107  in  149  cities,  against 
$133,011,394  in  same  month  last  year, 
according  to  Bradstreet's. 

Commercial  failures  (Dun's)  totaled 
391  for  entire  country,  week  ending 
March  22.  against  544  during  same 
week  in  1922. 


Bids  Wanted  on  Big  .lobs 

Amontr  the  projects  on  which  bids 
arc  cither  asked  or  will  soon  be  called 
for,  in  Construction  News  pp.  177  to  191, 
are  the  following: 

Office  building,  Philadelphia,  Pa.,  for 
C.  H.  K.  Curtis,  $5,000,000. 

Bank,  St.  Louis.  Mo.,  for  Federal 
Reserve  Bank  of  St.  Louis,  $2,.50O,000. 
(ConUnurd  on  p.  6ft6) 


Jan.  1,  this  year,  large  contracts  of  all 
kinds  totaled  about  $420,000,000,  of 
which  $12,000,000  or  2.9  per  cent  was 
federal,  exclusive  of  government  build- 
ings. 

Although  stopping  further  contract- 
letting  by  the  government  would  have 
little  physical  influence  there  would  be  a 
decided  moral  effect.  Besides  this  there 
would  always  be  the  possibility  that 
the  states,  counties  and  municipalities 
might  follow  the  example  of  the  federal 
government.  Even  the  possibility  of 
such  united  action  should  tend  to  steady 
prices.  Contracts  let  last  year  for  pub- 
lic improvements  other  than  federal 
amounted  to  29  per  cent  of  the  total 
value,  or  ten  times  the  federal.  Fig- 
urea  on  large  projects  were  as  fol- 
lows: water-works,  $.'!fi,220.00n;  sewers, 
$43,584,000;  bridges.  $43,477,000;  streets 
.ind  roads,  $334,694,000. 

The  relative  importance  of  pri- 
vate construction,  and  public  work 
other  than  federal  is  shown  by  the 
chart.  Here  are  given  the  monthly 
value  of  contracts  reported  in  Evginerr' 
ing  Neu'H-lirrnrd.  The  June,  August 
and  November  figures  are  for  flvo 
issues,  instead  of  the  usual  four. 
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Office  building,  Philadelphia,  Pa.,  for 
Philadelphia  Electric  Co.,  $2,000,000. 

Hotel,  Asheville,  N.  C,  for  G.  Vander- 
bilt  and  Battery  Park  Hotel  Companies, 
.$1,500,000. 

School  buildings.  New  York,  N.  Y., 
for  Board  of  Ilducation,  500  Park  Ave., 
$1,915,000  and  $1,400,000,  respectively. 

Store    and    office,    Omaha,    Neb.,    for 


C.  &  R.  C.  Cook  of  Chicago,  $1,000,000. 

Hotel,  Madison,  Wis.,  for  Wisconsin 
Hotel  Realty  Co.,  86  Michigan  St.,  Mil- 
waukee, $1,000,000. 

Bridge,  Blair,  Neb.,  for  Chicago  and 
North  Western  R.R.,  $1,000,000. 

Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts      awarded      in      Construction 


News,  pp.  177  to  191,  are  the  following 
large  projects: 

Railroad  and  telegraph  system,  330 
mi.,  between  Casper  and  Miles  City, 
Montana,  to  Peterson-Shirley  and  Gun- 
ther,  Omaha,  Neb.,  $12,000,000. 

Office  building,  Los  Angeles,  Calif.,  to 
C.  J.   Kuback   Co.,   $2,200,000. 

Hotel,  Chicago,  111.,  to  Shank  and  Co., 
$2,000,000. 


Weekly  Construction  Market 

THIS     limited     price     list     is      published  Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weekly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     for    the     important    cities. 

rent    prices    on    the    principal    construction  can    be   had   by    noting   actual    biddings   as  The    last    complete    list    will    be    found    In 

materials,    and    of    noting    important    price  reported  in  our  Construction   News  sectioa  the     issue     of     March     1 ;      the     next,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  April  5. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco      Seattle    Montreal 

Structural  shapes,  100  lb...   ?3.44  +$i.20  J4.50  S3. 20  33.45  S3. 95  +23.60         554.00  $3.75 

Structural  rivets,  100  lb 4.00  -)-4.8S  5.25  3.75  4,00  5.15  4.75           4.50  5. SO 

Reinforcingbars,  fin.  up.lOOlb 3.34  -J-4.10  3.15  3.10  3.35  3.97i  4-3.40          4.00  3.25 

Steel  pipe,   black,  2\  to  6  in.  lap, 

discount 51%  -1-52%  45%  59|%  SS-5%  38%  38.2@46.5%  45%  32.76 

Cast-iron  pipe,  6 in.  and  over. ton H-62.00  -|-5S.00  57.00  —53.20  60.50  65.00  -1-60.00        58.00  55.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.70@2.80  2.90  2.25  2.20  2.39  2.85  2.71  2.90  2.88 

Gravel,  J  in.,  cu.yd 2.00  l..'S  2.25  2.25  1.75  1.90  2.15  -1-1.25  1.50 

Sand.cu.yd 1.00  1.24  1.87^  2.25  1.00  1.00  1.50  -1-1.25  1.25 

Crushed  stone,  f  in.,  cu.yd 1.7S  2.00  2.50  2. 25  2.2S  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12, 20  ft.  and  under, 

M.ft 63.00  38.00      53.00        60.50  44.75  51.00  39.00        30.00      95.00 

Lime,  finishing,  hydrated,  ton 16.80@17.10    -23.00      22.50         20.00  25.50  24.00  22.00        24.00       21.00 

Lime  common,  lump,  per  bbl 3.00@3.25         1.95         2.50  1.50  1.25  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000 23.50  13.00       11.60         11.00  17@19  12.00      —15.00         13.00       16.50 

Hollow     building     tile,     4x12x12, 

perblock Notused  .0859       .115  ....  .0836  .065  ....  .11         .115 

Hollow    partition    tile     4x12x12, 

perblock 1314  .0859       .115  .0674  065  .108  .11 

Unseed  oil,  raw,  5  bbl.  lots,  gal -1-1.08  -1-1.17        1.16        -1-1.15        -1-1.22  1.25       -M.15  .86        1.17 

Common  Labor: 

Common  labor,  union,  hour 60  .35     .30®. 50       50@.5S  .S6J         

Common  labor,  non-union,  hour 45®. 60  .30     .30®. 50         .72^       .35®. 50       .3S@.50  .50      .30®. 70       .25 

Explanation  of  Prices — Prices  are  to  con-  ment   on   cars.      Gravel   and   crushed  stone  plus  freight   to   railway   depot  at   any   ter- 

tractors  in  carload   lots  unless  other  quan-  quoted   at    pit.      We   quote   on    brown    lime  minal.     Common  lump  lime  per  ISO-lb.  net 

ties   are   specified.     Increases    or    decreases  per    180-lb.    net ;   white    is    $1.70   for   Kelly  Lumber  prices  are   to   dealers   in   >xirds   at 

from  previous   quotations  are   indicated   by  Island  and  $1.60  for  Sheboygan.     Common  San  Francisco,  for  No.  1  flr  common. 

+    or    —    signs.     For   steel    pipe,    the    pre-  labor  not  org^inized.  Seattle  quotes  on  Douglas  fir   (delivered) 

vailing    discount    from    list    price    is    given:  Denver    quotes    on    fir    instead    of    pine,  instead   of   pine.      Lump    finishing   lime   per 

45-6%   means  a  discount  of   4o   and   5   per  Cement    "on    tracks";    gravel    and    sand    at  isO-lb.  net.     Hollow  building  tile  delivered, 

cent.     Charge  is  15c.  per  100  lb.  for  cutting  pjt .   stone  on  cars;   lime,   brick,  hollow  tile  Hydrated   lime   in  paper  sacks.     Sand  and 

reinforced   steel   into    2-ft.    lengths   or   over.  a„|j  lumber  o-i  job.     Tile  price  is  at  ware-  gravel  at  bunkers. 

New    York    quotations    delivered,    except  house.      Linst   d    oil,    delivered,    in    wooden  Ar„„»,»„i    n,mtP«    on    nine    casino       Sand 

sand,   gravel   and   crushed   stone    alongside  bbl.      Commoi,    lump   lime   per    180-lb.    net.  ^,'^""*|^^'   ?"°^SSSmp'^hme   pe?®ion     Ce^ 

dock;    common    lump    lime,    m    280-lb.    bbl.  Atlanta    quofis    sand,    stone    and    gravel  ^^°Jlf   fi^JJI^'ni^nie    are  ^eli?ered°    sand 

net.  and  hydrated  lime  f.o.b.  cars;. tile  "on  p^^   ton    instead    of   cu.yd.      Common    lump  Sl'l"'',  "i^^    s?one    on    siding      br^k    fob 

^?men?ai"d'1fo1,c;ltl"fabor1;i™?a?e^'8Uc'':  '""''  "^^  ^'"-"'-   '"''■  funtl  s?e"e1  and"p1pe  at  wlV"e1ibuL" Vifow 

nfr.v?L  Shovel  mfn    fiOc    ner  hr                     '  I""'"*  """'es  lime  per  180-lb.  bbl.    Steel,  file    per    ft.      Cement    price    is    in    Canadian 

'^  rhi        „    rnynff.f^hvrtr^?Prt    [ime'  in    'iO  lb  cement,    cast-iron    pipe    and    crushed    stone  funds  (the  Canadian  dollar  stands  at  98.28). 

h,S^     r-nmrnnn   inmn   I^e   ner   18o"lb    net  f-o.b.   cars,    other   materials   delivered.  Bag  charge  is  SOc.  per  bbl.    Discount  of  10c. 

Lumber  dXeredS^'^lob        ^  San    Francisco    quotes    on    Heath   tile,    5i  per  bbl,   for  payment  withiii    20   days   from 

BTiTmeapoUsquofes^on  fir  instead  of  pine,  x    8    x    llj.      Prices    are    all    f.o.b.    ware-  da'e    ot   shipment.      Steel   pipe   per   100   ft. 

Brick,  sand  and  hollow  tile  delivered.     Ce-  houses  e.xcept  C.  I.  pipe,  which  is  mill  price  net,  2i-in.,  $^...b,  b-m.,  »iu». 


Apparently  reflecting  an  expectation 
of  wage  advances  and  consequent  higher 
costs,  steel  mills  are  showing  a  dis- 
inclination to  accept  forward  business. 

With  the  pig-iron  output  at  the  heav- 
iest point  in  several  months.  No.  2 
foundry  iron  rose  50c.;  bessemer,  $1.50 
and  basic,  $2  per  gross  ton  at  Pitts- 
burgh, during  week.  Furnace  coke  also 
rose  to  the  extent  of  2.5c.  per  net  ton, 
due  to  increased  foreign  demand. 

Actual  quotations  on  steel  plates 
stood  at  $2.40(ffi$2.65  per  100  lb.,  f.o.b. 
Pittsburgh,  with  $2.30,  mentioned  nom- 
inally. Plate  mills  are  heavily  booked 
and  show  a  tendency  to  decline  orders. 
Oil-tank  plate  inquiries  show  no  let  up 
and  railroad  car  buying  is  heavier. 
Structural  shapes  and  bars  are  $2.30(5) 
$2.60  per  100  lb.  on  current  business. 


Changes  Since  Last  Week 

with  $2.25  no  longer  quoted  by  the  mills. 

Atlanta  warehouses  advanced  shapes, 
rivets  and  bars,  25c.  per  100  lb.,  during 
week;  San  Francisco  reports  rise  of 
15c.  on  shapes  and  10c.  on  reinforcing 
bars.  Wrought  steel  pipe  prices  were 
advanced  in  Atlanta  by  a  reduction  of 
one  point  in  the  discount  from  list. 

Consequent  to  the  rise  in  coke  and 
pig  iron,  cast  iron  pipe  rose  $2.50  in 
Atlanta;  $3  in  San  Francisco  and  $4.80 
per  ton  in  New  York. 

Lumber  prices  remain  very  firm 
throughout  the  country,  with  no  changes 
reported.  Production  is  slightly  above 
normal,  with  shipments  107  per  cent 
and  orders,  103  per  cent  of  normal  pro- 
duction, according  to  the  National  Lum- 
ber Trade  Barometer  of  Mar.  23.  The 
National  Lumber  Manufacturers'  Asso- 


ciation reports  that  orders,  thus  far 
this  year,  exceed  production  by  about 
640,000,000  ft.,  notwithstanding  the 
great  increase  in  output;  and  that  ship- 
ments are  less  than  100,000,000  ft.  under 
orders.  This  condition  reflects  improve- 
ment in  transportation  facilities  and 
results  of  the  campaign  in  the  building 
trades  to  store  materials  in  anticipation 
of  needs  as  much  as  possible,  in  order  to 
avoid  transportation  congestion  in  the 
peak  months  of  Autumn. 

Sand  and  gravel  advanced  25c.  per 
cu.yd.  at  bunkers  in  Seattle.  Common 
brick,  however,  declined  SOc.  per.  M.  in 
San  Francisco. 

Linseed  oil  advanced  3c.  in  Chicago; 
4c.  in  New  York;  6c.  in  both  Minne- 
apolis and  San  Francisco  and  12c.  per 
gal.  in  Atlanta. 
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Demolition  Risks 

TWO  fatal  building  accidents  were  added  to  the  record 
in  the  past  week,  one  occurring  during  construction 
and  one  during  demolition.  The  former  is  still  wrapped 
in  mystery,  but  it  is  evidently  an  accident  of  quite 
exceptional  character,  whose  teachings  are  likely  to  be 
concerned  with  the  details  of  construction.  The  other 
accident,  however,  has  a  more  general  aspect,  particu- 
larly important  because  little  recognized  in  the  past. 
Demolition  has  a  fairly  bad  record ;  it  has  produced 
many  accidents,  and  while  few  of  them  have  been  serious 
they  all  combine  to  show  that  safety  receives  less  con- 
sideration in  demolition  than  in  construction  of  build- 
ings. There  are  two  obvious  reasons  for  this:  the  low 
grade  of  competence  and  craftmanship  engaged  in  much 
of  the  work,  and  the  fact  that  the  woi'k  is  done  as 
cheaply  as  possible  and  without  any  specification  control. 
Fut  at  the  root  of  the  matter  lies  a  failure  to  recognize 
that  public  safety  is  involved  in  demolition  just  as  much 
as  in  erection.  It  is  true  that  demolition  is  simpler  work 
and  does  not  require  the  same  technical  ability  as  con- 
struction; but  unless  both  skill  and  caution  are  applied 
it  will  be  unsafe  work,  so  that  experienced  supervision 
and  inspection  are  essential.  When  these  requirements 
are  fully  taken  account  of  in  building  practice  and  re- 
gulation, demolition  accidents  will  not  give  much  further 
trouble. 

Enforcing  a  Code  of  Ethics 

THANKS  to  an  active  publicity  campaign  the  daily 
press  is  giving  considerable  space  to  the  new  code 
of  ethics  of  the  American  Society  of  Mechanical  Engi- 
neers. We  read,  for  instance,  that  "the  code  is  said  to 
mark  an  advance  in  engineering  ideals"  and  that  "the 
society  hopes  it  will  ultimately  apply  to  the  entire  engi- 
neering profession  of  the  United  States,"  just  as  though 
the  mechanical  engineers  were  here  breaking  new  trails, 
leading  a  reluctant  profession  into  the  paths  of  right- 
eousness. The  facts  are  that  the  American  Institute 
of  Electrical  Engineers  has  had  a  code  of  ethics  since 
1912,  the  American  Society  of  Civil  Engineer.*  since 
1914  and  the  mechanicals  themselves  a  code,  of  which 
the  current  one  is  only  a  revision,  since  the  latter  year. 
What  the  mechanical  engineers  can  do,  and  what  their 
late.'t  move  promises  that  they  will  try  to  do.  is  to 
e.stablish  some  active  method  of  enforcing  the  code.  In 
their  new  Committees  on  Professional  Conduct,  both  the 
A.  S.  M.  E.  and  the  Am.  Soc.  C.  E.  have  the  making  of 
a  real  ethical  force  which  the  engineering  profession 
now  lacks — bodies  which  not  only  interpret  a  code  and 
thereby  build  up  a  common  law  of  engineering  conduct 
but  which  also  take  punitive  action  in  specific  cases. 
Engineering  today  has  not  the  analogue  of  the  lawyers' 
grievance  committees,  which  on  their  own  initiative  or 
by  complaint  investigate  individual  lapses  from  the  code 
and,  if  necessary,  prosecute  the  guilty.  There  arc  just 
now  one  or  two  cases  which  crv  out  for  some  such 
procedure  in  the  engineering  profession,  but  they  r?- 


main,  as  always,  merely  the  subject  of  office  and  society 
gossip,  with  the  dangerous  and  unfair  connotations  that 
gossip  always  involves.  A  code  of  ethics  is  only  the 
first  step  toward  professional  integrity.  Some  way 
must  be  developed  of  enforcing  the  code. 

A  Prospective  Power  Czar 

IF  GOVERNOR  SMITH'S  water-power  bill  just  intro- 
duced into  the  New  York  State  Senate  becomes  law.  New 
Y'ork  will  have  in  its  service  the  most  powerful  engineer 
in  the  world.  This  bill  as  written  constitutes  a  new 
officer,  a  commissioner  of  hydro-electric  power,  who  ex 
officio  is  the  state  engineer  and  surveyor.  This  officer 
can  take  over,  control  and  utilize  the  waters  of  the 
Niagara  and  the  St.  Lawrence.  He  can  transmit  the 
power  developed  from  these  rivers  anywhere  in  the 
state.  He  can  contract  with  any  municipality  for  the 
sale  of  such  power.  He  can  purchase,  lease  or  other- 
wise acquire  any  privately  owned  land,  easements,  in- 
terests, riparian  rights,  structures,  etc.,  which  appear  to 
him  to  be  necessary  for  the  development  of  power.  He 
can  condemn  real  estate.  He  can  build  anything  neces- 
sary for  the  development  or  transmission  of  power.  He 
can  sell  any  power  at  any  rate  he  chooses  without  inter- 
ference from  public  service  or  utility  commission. 
Finally,  he  can  exercise  such  other  and  further  powers 
and  authority  "as  may  be  necessary  or  incidental  to  the 
carrying  out  and  accomplishment  of  the  provisions  and 
purposes  of"  the  above  sentences.  For  the  present  this 
autocrat  is  only  to  have  $1,000,000  at  his  command,  but 
the  prospective  activities  of  his  office  would  soon  require 
many  hundred  times  that  amount.  Such  a  proposed  law 
by  its  very  absurdity  demonstrates  some  of  the  difficul- 
ties of  putting  into  cold  type  the  state  control  of  water 
power. 

Crossing  Rights 

Af^  ECHO  of  old-time  views — or  perhaps  it  was  more 
» than  an  echo — made  itself  heard  in  a  discussion  of 
highway  crossings  at  the  recent  meeting  of  the  Ameri- 
can Railway  Engineering  Association.  The  subject  was 
a  committee  report  dealing  with  revision  of  grades  and 
alignment  of  highways  at  railway  crossings,  the  align- 
ment change  being  planned  particularly  to  reduce  the 
danger  of  accident.  Several  speakers  in  commenting 
upon  the  report  took  the  attitude  that  the  crossing 
should  be  made  as  difficult  as  possible  for  the  road  user, 
apparently  on  thr-  ground  that  this  would  force  him  to 
be  careful.  It  was  urgefl  that  the  road  near  the 
crossing  should  be  laid  out  with  sharp  curves,  and  as 
much  curvature  as  possible,  so  that  road  vehicles  would 
have  to  slow  down  or  stop.  Whether  this  would  conduce 
to  safety  is  questionable.  In  fact  one  speaker  at  the 
meeting  made  the  sensible  remark  that  a  crossing  so 
huilt  would  cause  the  motorist  to  be  more  occupied 
with  the  difficulty  of  the  curve  and  less  with  the  pos- 
sible approach  of  a  train,  so  that  safety  would  be 
fpdiirfd  r.'-'her  than   increased.      It   is  worth   while  re- 
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calling  in  the  same  connection  the  injunction  given 
(by  the  railroad)  at  many  crossing  points,  namely,  to 
come  to  a  full  stop  before  crossing.  Its  intent  is  laud- 
able, but  its  value  is  in  doubt,  at  least  when  there  is 
a  curve  in  the  railroad  line  and  ample  growth  of  brush 
at  the  crossing,  as  often  happens.  Similarly  it  is  doubt- 
ful whether  crossing  safety  is  promoted  by  making  the 
highway  as  troublesome  as  possible  at  the  track  inter- 
section. Rough  crossings,  which  compel  a  very  abrupt 
checking  of  speed  and  often  result  in  stalling,  probably 
have  more  than  one  fatal  accident  to  their  credit.  The 
road-crossing  problem  is  not  an  easy  one  under  the  best 
of  conditions,  and  it  will  continue  to  demand  much 
study  and  conscientious  planning.  Its  solution  will  not 
be  promoted,  however,  by  approaching  it  in  the  old-time 
spirit  of  antagonism  between  railway  and  highway  inter- 
ests. Railway  men  who  approach  the  crossing  problem 
in  the  antagonistic  spirit  of  past  days  will  probably 
find  that  they  are  working  against  the  interests  of  the 
railway  as  much  as  against  that  of  the  highway.  They 
hasten  the  day  when  universal  abolition  of  grade  cross- 
ings will  be  demanded. 

Concrete  Rock  Borers 

LITTLE  marine  bugs  with  unnatural  appetites  for 
^  stone  have  been  known  for  many  years,  but  they 
have  had  more  of  a  biological  than  an  engineering  sig- 
nificance. Because  some  of  them  have  recently  been 
active  in  Southern  California  waters  and  around  the 
Caribbean  is  no  reason  for  alarm,  even  though  they 
seem  to  have  transferred  their  taste  from  natural  to 
artificial  stone.  This  is  well  emphasized  in  the  current 
letter  of  Mr.  Squire  of  the  California  State  Harbor 
Commission.  There  is  no  indication  that  such  borers 
are  a  serious  menace  to  concrete  in  sea  water.  Cer- 
tainly, their  activities  should  not  be  confused  in  impor- 
tance with  the  less  lively  but  much  more  widespread  and 
dangerous  activity  of  the  sea  water  in  which  they  live. 

Taking  All  the  Credit 

TOO  frequently  in  engineering  organizations  is  heard 
the  complaint  of  the  subordinate  that  the  chief 
takes  all  the  credit,  to  build  up  for  himself  a  reputation 
which  he  can  capitalize.  For  such  self  seeking  engi- 
neers a  paragraph  in  a  recent  letter  from  one  of  our 
most  distinguished  consulting  engineers  preaches  a 
good  sermon.  "When  I  was  starting  professional 
work,"  he  writes,  "one  of  the  older  men  who  did  a  good 
deal  to  get  me  started  in  life  told  me  that  to  succeed 
in  professional  relations  it  was  necessary  to  let  the 
other  fellow  have  most  of  the  credit.  If  a  man  could 
do  the  required  work  and  get  some  fair  share  of  the 
compensation  that  belonged  to  him,  it  was  better  to  let 
the  other  fellow  have  some  of  the  compensation  and  as 
much  credit  as  he  could  get.  Looking  at  it  now,  it  is 
quite  clear  to  me  that  my  old  friend  was  right.  If  a 
man  gets  too  much  credit  for  anything  he  does  he  is 
on  the  road  to  trouble."  This  is  pragmatic  and  not 
ethical  and  should  therefore  appeal  to  the  man  who  is 
in  the  habit  of  grabbing  all  the  credit.  His  aim  is  to 
benefit  himself  and  he  is  not  to  be  influenced  by  con- 
siderations of  what  is  right  and>  proper.  When,  there- 
fore, a  successful  engineer,  who  firmly  believes  in  the 
■  essential  rightness  of  a  becoming  modesty,  testifies  to 
the  practical  value  of  such  modesty,  his  words  take  on 
a  double  significance.  When  a  course  is  both  right  and 
profitable  only  a  fool  will  not  follow  it. 


Closed  Specifications  for  Highways 

FAITH  in  competition  and  fear  of  trusts  are  combined 
in  about  equal  parts  in  the  legislative  and  executive 
activities  which  have  made  the  past  winter  notorious  in 
highway  history.  In  New  Jersey  a  law  compelling  open 
specifications  has  been  enacted,  and  vetoed  by  the  Gov- 
ernor and  passed  again  over  the  veto,  and  the  highway 
department  has  been  given  power  to  build  a  plant  and 
manufacture  cement  for  state  works.  In  Ohio  a  com- 
mittee of  senators  is  investigating  the  charge  that  the 
materials  interests  are  subverting  highway  management 
and  the  Governor  is  refusing  compensation  for  old  con- 
tracts and  approval  of  new  contracts  where  "one  kind  of 
material  only  is  specified,"  and  has  sent  official  notice 
to  the  highway  commissioner  that  "in  every  case  where 
you  ask  for  bids  on  brick,  concrete  or  other  high-priced 
construction,  I  demand  that  you  also  ask  for  bids  on 
cheaper  types,  such  as  macadam  or  gravel."  Other  states 
exhibit  a  less  pronounced  mania,  but  in  general,  through- 
out the  country  it  is  open  season  for  closed  specifica- 
tions. 

The  manifest  absurdity  of  some  of  the  action  which 
has  been  taken  does  not  relieve  the  situation  from 
serious  aspects.  Any  disposition  evinced  by  legislators 
and  heads  of  government  to  usurp  the  technical  func- 
tions of  their  state  engineering  departments  is  dan- 
gerous. Such  usurpation  is  exactly  what  the  orders  of 
the  Governor  of  Ohio  amount  to.  The  absurdity  of  his 
"demand"  indicates  the  lengths  to  which  interference 
by  those  not  trained  in  engineering  may  proceed.  The 
development  of  a  state  highway  system  best  adapted  to 
the  traffic  requirements  of  all  the  people,  with  a  provi- 
dent eye  to  the  future,  is  a  complex  engineering  problem. 
If  the  engineers  appointed  are  not  capable  of  the  task 
other  more  capable  engineers  may  be  secured.  Only 
failure  will  follow  any  attempt  of  governor  or  legisla- 
ture to  substitute  as  technical  experts. 

So  much  for  general  administration  policy.  It  is  this 
policy  that  should  dictate  practice  in  respect  to  closed 
or  open  specifications.  The  closed  specification  is  not 
inherently  vicious.  It  is  absolutely  sound  engineering 
in  certain"  instances  to  call  for  a  specific  road  material 
which  may  be  patented  or  othei-wise  privately  controlled. 
The  practice  becomes  vicious  only  when  the  selection  is 
influenced  by  dishonest  motives  or  when  the  ignorance 
or  prejudice  of  the  engineer  make  him  incapable  of 
sound  decision.  It  is  true  also  that  sales  managers  have 
not  always  hesitated  to  play  on  the  ignorance  or  prej- 
udice or  honesty  of  the  engineer.  There  has  been  mis- 
use of  the  closed  specification.  Commonly,  however, 
this  has  been  by  township  and  county  road  departments. 
Very  few  state  highway  departments,  if  any  at  all.  can 
be  justly  accused  of  employing  closed  specifications 
commonly  or  even  frequently. 

Altogether  the  closed  specification  offers  little  danger 
to  the  public  purse  or  to  the  quality  of  highways  secured 
if  it  is  employed  by  competent  and  honest  engineers. 
It  is  wise  to  be  suspicious  of  its  use  exclusively  because 
competent,  and  honest  engineering  never  finds  one  kind 
or  type  of  road  always  best.  It  is  of  very  doubtful 
efficacy  to  legislate  against  it  because  no  law  can  be 
drawn  which  gives  the  road  purchaser  adequate  power 
of  selection  which  cannot  also  be  evaded  if  the  agent  of 
the  public  finds  it  to  his  interest.  Any  danger  which 
the  closed  specification  invites  or  the  open  specification 
can  possibly  repel  is  one  which  can  be  overcome  by 
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responsible  and  honest  engineering.  In  the  end,  whether 
specifications  are  optn  or  closed,  it  is  the  engineer  who 
picks  the  construction.  The  obvious  duty  of  the  legis- 
lature and  governor  is  to  pick  good  engineers  and  pay 
enough  to  get  a  good  selection  to  pick  from. 


Closing  the  Chicago  River 

Two  proposals  to  close  the  Chicago  River  are  now 
being  considered  seriously  by  different  official 
organizations.  The  first  involves  the  age-old  contro- 
versy of  fixed  versus  movable  bridges.  The  second  is 
an  ambitious  program  of  roofing  the  entire  river  within 
the  downtown  district  to  make  a  low-level  boulevard. 
The  first  is  in  the  hands  of  a  committee  of  the  City 
Council  and  the  second  has  been  brought  to  the  consid- 
eration of  the  City  Plan  Commission. 

To  an  engineer  new  to  the  city's  problems  it  would 
seem  an  enormous  economic  waste  not  to  close  the  river. 
When  this  engineer  has  lived  in  Chicago  long  enough 
to  hear  of  the  long  litigation  over  closing  the  Ogden 
ditch,  so  narrow  a  historic  stream  that  not  even  a  row- 
boat  could  navigate  it,  and  the  recent  controversies 
with  Congress  over  filling  up  Bubbly  Creek,  he  realizes 
the  undue  power  accruing  to  vested  interests  and 
riparian  property  holders.  But  if  this  new  engineer 
investigates  the  steep  descending  grade  of  shipping  in 
the  Chicago  River  since  the  80's  and  90's  he  will  find 
that  ultimate  abandonment  of  the  river  for  shipping 
is  plainly  indicated.  Perhaps  if  he  is  a  taxpayer  the 
large  sums  required  for  new  movable  bridges  will  fur- 
ther intrigue  his  investigative  turn  of  mind.  It  will 
lead  him  to  search  for  the  reason  why  an  insignificant 
little  creek  which  at  best  is  only  an  elongated  slip 
should  continue  to  be  a  restrictive  thong  around  the 
neck  of  one  of  the  greatest  downtown  business  dis- 
tricts in  the  world.  Plenty  of  arguments  will  be  found 
on  both  sides,  but  those  for  the  shipping  interests  have 
rapidly  diminished  while  those  arising  out  of  congested 
traffic  conditions  and  expanding  V)usiness  requirements 
are  steadily  on  the  increase.  For  years  the  business  build- 
ing area  has  been  restricted  by  the  river  to  the  north 
and  west  and  by  the  railroad  terminals  to  the  south. 
The  railroad  situation  has  been  worked  over  so  much 
that  it  now  resolves  itself  largely  into  financial  bar- 
gaining among  the  various  lines.  The  river  barrier  has 
been  accepted  as  fixed  and  only  recently  has  a  start  been 
made  to  build  a  few  business  structures  to  the  west 
and  along  Michigan  Ave.  to  the  north. 

Undoubtedly  the  time  has  been  ripe  for  several  years 
for  someone  seriously  to  propose  river  elimination. 
Angus  Hibbard,  a  local  consulting  engineer,  has  recently 
seized  the  opportunity,  which  has  arisen  because  of  the 
objections  to  the  plan  to  eliminate  the  South  Water  St. 
produce  market  and  make  of  it  a  double-deck  thorough- 
fare, to  propose  a  double-deck  river  roof.  His  plan  is 
being  widely  discussed.  About  the  same  time  the  City 
Council  committee  proposed  to  find  out  why,  under 
present  conditions,  fixed  bridges  cannot  be  built.  Both 
proposals  which  lead  to  the  same  result  so  far  as  ship- 
ping is  concerned,  call  for  a  careful  consideration  of 
statistics  bearing  on  the  case,  and  then  a  clear  state- 
ment of  the  whole  situation  in  a  campaign  of  educa- 
tion to  be  placed  before  the  business  interests  of  the 
city.  Eventually,  river  elimination  or  closure  in  Chi- 
cago— and,  for  that  matter,  in  Milwaukee  and  in 
Cleveland — will    come    about. 


No  Royal  Road  in  Sewage  Treatment 

THE  growing  tendency  to  give  sewage  p  prelimi- 
nary treatment  before  sending  it  through  an  acti- 
vated-sludge plant,  and  in  general  the  adoption,  sooner 
or  later,  of  supplementai-y  processes  in  the  case  of  every 
method  brought  out  as  new,  self  contained  and  yielding 
an  effluent  of  high  degree,  is  freshly  illustrated  by  the 
sewage-works  of  Graham,  Texas. 

In  its  simplest  original  form  the  activated-sludge 
process  consisted  of  the  accumulation  and  activation  of 
sludge,  sedimentation,  decantation  of  the  clarified  liquor 
and,  eventually,  periodic  removal  of  surplus  sludge. 
Soon  it  was  found  that  separate  sedimentation  tanks 
were  advantageous.  Leaving  out  of  account  here  the 
sludge-dewatering  problem  and  trials  of  paddles  in 
place  of  air  for  agitation,  it  may  be  noted  that  besides 
the  supplementary  or  separate  sedimentation,  various 
preliminary  methods  of  treating  the  sewage  before  acti- 
vation were  used  until  now  some  one  of  them  seems  to 
have  become  common  practice. 

At  the  Graham  sewage-works  the  designer  has  adopted 
grit  chambers  and  the  septic  tank  for  preliminary  treat- 
ment. His  claims  for  results,  given  elsewhere  in  this 
issue,  can  better  be  judged  after  more  extensive  and 
varied  experience.  It  seems  obvious  that  if  money  is 
spent  for  septic  or  other  preliminary  treatment  there 
should  be  less  air  or  power  required  for  activation  and 
a  less  volume  of  final  sludge,  or  if  not  these  then  some 
other  compensating  advantages. 

As  to  the  name  adopted  for  the  combination  (pat- 
ented) in  use  at  Graham— "sept-aer-sed" — it  should  be 
noted  that  it  seems  better  designed  for  promotion  pur- 
poses than  for  technical  nomenclature.  Activated- 
sludge  plants  from  the  start  have  combined  aeration 
and  sedimentation,  whether  or  not  septic  treatment  has 
ever  been  used  as  preliminary  to  activation. 

The  most  daring  and  perhaps  novel  feature  of  the 
Graham  plant  is  night  storage  of  the  septic  tank  efflu- 
ent, brought  about  automatically  when  the  air  blowers 
for  activation  are  shut  down.  One  would  suppose  that 
this  would  upset  the  functioning  of  the  filtros  plates 
and  the  whole  activation  process. 

As  suggested  at  the  outset,  however  promising  any 
new  and  at  first  blush  self-contained  process  of  sewage 
treatment  may  be,  provided  it  is  designed  to  yield  a 
high-grade  effluent  on  the  one  hand  and  on  the  other  to 
solve  the  final  sludge  problem,  time  and  experience  gen- 
erally lead  to  the  adoption  of  supplementary  treatment 
— preliminary,  final  or  both.  In  extreme  cases  we  may 
-see  a  combination  with  more  than  three  elements. 

Fortunately,  local  conditions  do  not  always  demand 
the  highest  possible  degree  of  sewage  treatment.  In 
such  cases,  the  choice  of  a  treatment  process  may  be 
several  elements  of  one  of  the  several  possible  combina- 
tions for  highest  results,  range  from  one  such  element 
to  two  or  three  or  more.  There  is  as  yet  no  single 
straight  royal  road  through  the  sewage  disposal  field. 
It  is  rather  a  choice  between  various  roads,  none  royal, 
and  all  mpre  or  less  bewildering  on  the  one  hand  and 
on  the  other  between  various  humble  paths.  In  all  cases 
a  guide  is  required.  The  wise  city  will  choose  as  a 
guide  a  competent  disinterested  engineer  rather  than 
a  person  or  company  devoted  to  .some  proprietary  proc- 
ess of  sewage  treatment,  held  up  to  laymen  city  officials 
as  the  only  solution  for  any  and  every  local  sewage 
problem. 
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Concrete  Frame  and  Exterior  for  High  Tower  Building 

Medical  Arts  Building  at  Dallas,  Tex.,  255  Ft.  Above  Basement  Floor,  Laid  Out  in  Cruciform  Plan 
With  Beam  and  Girder  Floors  to  Insure  Rigidity 

By  W.  J.  Knight 

Consulting  Engineer,   St.   Louis,   Mo. 
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EXTREME  height  and  a  cruciform  floor  plan  mark 
the  new  Medical  Arts  Building  at  Dallas,  Tex.,  as  a 
novel  tj'pe  of  reinforced-concrete  structure,  in  which 
both  height  and  plan  developed  some  unique  problems 
of  design.  The  building  is  intended  for  the  exclusivK,^ 
use  of  the  medical  and 
dental  professions  and 
occupies  a  prominent 
corner  location  in  the 
center  of  the  city. 
The  first  three  floors 
occupy  the  entire 
irregular  shaped  lot 
but  to  increase  air 
and  light  all  floors 
above  the  third  as- 
sume the  shape  of  a 
cross,  111  ft.  6  in.  x 
111  ft.  6  in.,  with 
window  openings 
along  the  three  faces 
of  each  wing.  Each 
wing  of  the  cross  is 
39  ft.  6  in.  wide  by 
36  ft.  4i  in.,  and 
has  a  total  height 
of  255  ft.  from  base- 
ment floor  to  the  top 
of  reinforced-concrete 
roof.  Office  suites 
located  in  the  four 
wings  have  direct  ac- 
cess to  a  central  lobby, 
octagonal  in  shape, 
and  four  high  speed 
elevators.  The  first 
floor  is  to  be  occupied 
by  stores  devoted  to 
the  exclusive  sale   of 

articles,  drugs,  etc.,  common  to  the  medical  profession. 
An  octagonal  well  opening  is  located  in  the  center  of 
the  lobby  for  the  purpose  of  furnishing  additional 
ventilation  for  this  portion  of  the  building.  All  floors 
of  all  offices  consist  of  cement  finish  properly  hardened 
to  resist  wear  and  dusting.  The  corridors  and  lobbies 
are  finished  with  terrazzo. 

The  cost  of  a  structural  steel  frame  was  also  esti- 
mated for  this  building,  but  since  the  same  amounted 
to  about  $75,000  in  excess  of  reinforced  concrete,  the 
latter  material  was  selected,  not  only  for  the  frame  but 
for  the  face. 

Panels  of  all  wings  and  center  part  of  the  building 
consist  of  reinforced-concrete  ribs  or  joists  5  in.  wide 
by  22  in.  deep  and  3  ft.  11  in.  c.  to  c,  extending  in  two 
directions.  The  top  slab  over  joists  is  2 J  in.  thick  and 
'  reinforced  with  triangular  mesh  laid  in  two  directions. 
Joists  in  elevation,  Sec.  A-A,  Fig.  3,  are  reinforced  with 
two  1-in.  round  rods,  one  straight  with  hooks  at  each  end 
and  the  other  bent  up  near  the  supports.    Those  in  sec- 


KIG.  1— THK  MKDICAL  ARTS 
BUILDING  AT  DALLAS,  TEX., 
REINFORCED  CONCRETE  AND 
255  FT.  HIGH  ABOVE  BASE- 
MENT FLOOR 


ion  in  Sect.  A-A  are  reinforced  with  two  li-in.  rods 
f  nchored  at  each  end.  This  type  of  floor  construction 
was  adopted  primarily  to  give  increased  rigidity  to  the 
structure,  in  the  event  of  high  winds,  besides  permitting 
the  same  form  units  to  be  used  for  each  consecutive 
floor.  Each  floor,  in  addition,  is  circumscribed  by 
sprandrel  beams  of  unusual  depth  and  cross-section. 

The  typical  floor  panels  are  designed  for  the  following 
superimposed  and  dead-loads:  Cement  finish  9  lb.;  par- 
titions, 20  lb.;  ceiling  and  plaster,  10  lb.;  live-load,  50 
lb. ;  dead-load  of  floor,  82  lb. ;  total,  171  lb.  per  square 
foot  dead-  and  live-load.  The  first  floor,  which  consists 
of  flat-slab  construction,  is  designed  for  a  live-load  of 
150  lb.  per  square  foot,  having  for  its  supports  addi- 
tional intermediate  auxiliary  columns  extending  from 
basement  to  first  floor  level. 

Each  of  the  four  elevator  shafts  are  inclosed  by  12-in. 
concrete  walls  extending  from  basement  to  twelfth  floor 
and  8-in.  thick  walls  above  the  twelfth  floor  level..  These 
walls  are  reinforced  as  individual  stayed  column  units, 
each  about  15  x  12  in.  with  longitudinal  i-in.  round  rods 
from  basement  to  sixth  floor  and  i-in.  round  longitu- 
dinals above  the  sixth  floor.  The  column  stays  are  i  in. 
round  spaced  12  in.  c.  to  c.  (Fig.  3.)  All  walls  of 
elevator  shaft  were  designed  and  utilized  as  columns  to 
support  their  respective  loads  from  floors  above,  and  also 
to  serve  as  stiffeners  to  aid  in  counteracting  the  over 
turning  action  of  high  winds.  The  reinforcement  of 
each  wall  unit  in  each  stoi-y  was  assembled  and  wired 
together  on  the  ground  and  later  hoisted  into  place. 
The  walls  inclosing  stairway  and  stack  are  reinforced- 
concrete  faced  with  brick  veneering. 

All  column  foundations  rest  on  hard  solid  rock,  with 
an  assumed  maximum  safe  bearing  value  of  18  tons 
per  square  foot.  All  foundation  piers  are  tapered  on 
four  sides  from  first  floor  level  to  1  ft.  below  basement 
floor,  such  that  the  areas  of  bases  are  sufficient  to 
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satisfy  the  assumption  of 
18  tons  per  square  foot  or 
less  as  conditions  required. 
(Fig.  4.) 

At  the  fifteenth  and 
sixteenth  floors  it  was  neces- 
sary to  offset  Columns  1  to  8 
inclusive  for  architectural 
reasons.  This  presented 
rather  an  awkward  situation 
in  the  absence  of  supporting 
girders,  which  were  deemed 
objectionable.  Fig.  5  shows 
the  design  of  offset  for 
Column  8  at  the  fifteenth 
floor  and  the  construction 
employed  to  transfer  the  load 
through  vertical  shear  in  the 
fourteenth  story  column  to 
the  column  in  the  story  be- 
neath. The  column  in  the 
fourteenth  story,  31x60  in., 
is  designed  with  two  spiral 
column  units  and  banded  to- 
gether with  2-in.  round  ties 
12  in.  c.  to  c.  The  column 
in  the  thirteenth  story  is 
33x33  in.  and  reinforced  as 
indicated.  Any  tendency  of 
eccentric  load  from  column 
in  fifteenth  story  to  cause 
bending  in  column  of  four- 
teenth story  is  opposed 
laterally  by  the  floor  con- 
struction at  the  fourteenth 
and  fifteenth  floors  and  also 
by  the  resistance  offered  by 
the  deep  spandrel  beams 
which  converge  at  this  point. 

Wind  Stresses — The  struc- 
ture is  designed  for  a  wind 
pressure  of  20  lb.  per  square 
foot  of  wall  surface,  with- 
out considering  any  reduc- 
tion in  the  unit  stresses 
resulting  therefrom  in  the 
concrete  and  steel.  All  re- 
suits  were  obtained  from  cal- 
culations made  according  to 
the  "cantilever  method." 
The  distance  from  floor  to 
floor  for  all  stories  from 
the  fourth  to  and  including 
the  eighteenth  floor  and 
attic  is  11  ft.  6  in.  Consider, 
for  example,  the  fifth  story 
of  Columns  7  and  8.  The 
horizontal  wind  load  at  each 
floor  above  and  including  the 
fifth  is  equal  to  11.5  y  17.33 
X  20  =  4,000  lb.  At  attic 
the  wind  load  is  equal  to 
28.75  X  17.33  X  20  =  9,950  lb. 
wind  is: 

4,000  X  971.75  = 
9.950  X  155.25  = 

Total  moment. 
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The  total  moment  from      Assuming  36   ft.  as   the  average  distance  c.   to  c.   of 
Columns  7  and  8  we  have  (18A'  X  18)  -f-  (18A'  X  18) 
3gg,^QQ(j  =  5.431,7.36,  or  648^  =  5,431.736;  X  =.  8,380.     The 

■\  r^AATKiL  direct  stress  in  fifth  story  column  is  equal  to  18X  := 

1,544,738  jg  ^  gggQ  ^  150.840  lb.     The  total  horizontal  shear 

.5,431,7.38  in   fifth  story  for  the  two  columns  is  the  sum  of  the 
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wind  loads  above,  or  62,000  lb.     The  total  horizontal 
shear  in  fourth  story  is  66,000  lb.     (Fig.  7.) 

Referring  to  Fig.  7: 

M,  =  20,520  X  18  =  369,360  ft.lb. 
M,  =  33,000  X  3.25  =  107,250  ft.lb. 
The  thrust  =  4,000/2  =  2,000  lb. 

Spandi-el  beams  S37  (see  details  Fig.  3)  are  12x60 
in.  The  combined  moments  from  wind,  floor  and 
masonry  loads  were  computed.  These  beams  are  de- 
signed for  a  maximum  positive  moment  of  546,000  ft.lb. 
or  6,552,000  in. lb.  and  a  maximum  negative  moment  at 
the  face  of  each  support  due  to  wind,  of  330,000  ft.lb. 
or  3,960,000  in.lb.  Two  intermediate  concrete  struts, 
12  in.  X  3  ft.  102  in.,  extending  from  fourth  floor  level 
to  attic  floor,  were  designed  to  furnish  sufficient  lateral 
stiffness  for  the  rectangular  compression  flanges  of  all 
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FIG.  6 — DETAILS  OF  FRAME  AT  MANSARD  ROOF 


inverted  spandrels. 

All  rods  of  beams  and  panels  at  free  bearing  ends 
were  hooked  regardless  of  whether  the  theoretical  cal- 
culations required  anchorage,  in  order  to  insure  a  rigid 
frame. 

The  mansard  roof  construction  is  rather  involved  due 
especially  to  the  necessity  of  suspending  from  the  ends 
of  reinforced-concrete  cantilever  beams,  the  loads  from 
two  house  tanks  located  in  the  pent  house  story  be- 
neath the  roof,  and  weighing  40,000  lb.  each.     (Fig.  6.) 

The  assumed  principle  of  continuity  and  the  effective 
rigidity  of  joints  as  applied  to  the  design  of  reinforced- 
concrete  frames  of  the  roof,  gave  results  somewhat  in 
excess  of  calculations  made  in  true  accordance  with 
the  theory  of  rigid  frame  construction.  Before  the  de- 
sign of  the  roof  frames  was  undertaken  a  close  investi- 
gation was  made  of  the  tests  performed  by  the  Uni- 
versity of  Illinois,  in  1918,  of  rigidly  connected  rein- 
'  forced-concrete  frames.  The  results  of  these  tests  were 
somewhat  inconsistent  with  theoretical  computations. . 
The  discrepancies  ran  up  to  50  per  cent  and  in  some 
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paratively  small,  it  was  deter- 
mined to  make  calculations  on 
a  more  logical,  practical  and 
conservative  basis,  and  then 
to  check  the  results  by  utiliz- 
ing theories  applicable  to  this 
particular  form  of  construc- 
tion. 

Viewed  in  the  light  of  pro- 
f  e  s  s  i  0  n  a  1  differences  of 
opinion,  which  have  created 
ominous  forebodings  in  the 
mind  of  the  average  lajinan 
and  others  who  are  not  versed 
in  the  art  of  design,  it  would 
appear  that  reinforced-con- 
crete buildings  should  be 
limited  within  certain  heights, 
implying  that  height  and  not 
unit  stresses  in  the  materials, 
is  the  dominant  factor  that 
should  control  whether  the  de- 
sign is  safe  and  in  accordance 
with  good  practice.  The  term 
"good  practice,"  as  relates  to 
reinforced-concrete  design,  is 
being     frequently    disturbed, 
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instances  even  greater.  The  area  of  roof  being  com- 
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FIG.  7 
See  also 


-METHOD  OF  FIGURING  WIND  STRESSES 
lind  stress  diagram  for  spandrel  beam  on  Fig.  3. 


from  time  to  time,  by  many  engineers  who  are  unwilling 
to  accept  conclusions  based  only  on  arbitrary  selection, 
or  from  the  mere  fact  that  precedents  fail  to  exist. 
Justification  for  a  subsequent  design  may  not  always  be 
exemplified  by  past  experience. 

The  height  of  any  reinforced-concrete  building  de- 
pends entirely  upon  the  limitating  size  permissible  for 
the  columns  and  the  permissible  proportion  of  members 
that  furnish  resistance  to  stresses  induced  by  high 
winds  and  normal  loads  in  combination. 

Due  to  the  position  of  the  largest  columns  in  the  fin- 
ished structure  the  unusual  column  sizes  did  not  present 
a  condition  that  was  considered  objectionable.  Refer- 
ring to  Fig.  2,  showing  typical  floor  framing  plan,  Col- 
umns 1  to  8  inclusive  are  56  x  56  in.  in  the  first  story 
and  reinforced  with  twenty-five  li-in.  round  longitu- 
dinal rods  and  "a-in.  round  spirals  having  a  pitch  of 
2  in.  These  columns,  in  the  first  story,  are  designed  to 
support  2,580,000  lb.,  of  which  180,000  is  due  to  wind. 

The  structural  design  of  the  building  was  made  by 
W.  J.  Knight,  consulting  engineer,  St.  Louis,  Mo.,  M.  F. 
Marks,  principal  assistant.  C.  E.  Barglebaugh  of  Dal- 
la.s,  Texas,  was  architect  and  George  W.  Hewitt,  of 
Dallas,  was  the  general  contractor.  Cary-Schneider 
Investment  Co.  are  the  owners  and  S.  W.  Straus  &  Co. 
of  New  York  and  Chicago  are  underwriters. 


Public  and  Private  Water  Supplies  Compared 

Comparison  of  public  water  supplies  with  private 
supplies  in  Iowa  made  by  J.  J.  Hinman,  Jr.,  at  a  recent 
meeting  in  Iowa  Engineering  Society  indicated  that  the 
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public  flupplie.s  are  the  more  sanitary.  The  diagram 
^hnw.i  conditions  as  classified  by  analyses  made  in  the 
Board  of  Health  laboratory  in  the  period  from  July  1, 
1915  to  July  1,  1922. 


Moisture-Resistant  Coatings  for  Wood 

SHRINKING  and  swelling  and  internal  stresses  caus- 
ing warping  and  checking  are  brought  about  in 
wood  by  changes  in  the  moisture  content.  Such  changes 
are  occurring  continually  when  wood  is  exposed  to 
changing  atmospheric  conditions,  and  the  only  way  to 
prevent  or  retard  them  is  to  protect  the  wood  from 
the  air  with  some  moisture-resistant  finish  or  coating. 
In  order  to  determine  the  protection  against  moisture 
afforded  by  various  coatings,  a  series  of  tests  is  being 
conducted  by  the  U.  S.  Forest  Service,  at  the  Forest 
Products  Laboratory,  Madison,  Wis. 

Linseed  oil,  although  it  is  probably  recommended  more 
frequently  than  most  of  the  other  materials  for  moisture- 
proofing  wood,  was  found  in  the  absorption  tests  to  be  quite 
ineffective.  Five  coats  of  hot  oil  followed  by  two  coats 
of  floor  wax  failed  to  give  any  great  protection. 

Oil  paints  form  a  film  over  wood  which  is  very  durable 
even  in  exterior  locations.  Laboratory  tests  show,  however, 
that  such  a  film,  although  it  may  be  continuous,  does  not 
prevent  moisture  changes  in  wood.  Graphite  paints  and  spar 
varnish  are  about  as  effective  as  the  ordinary  oil  paints 
with  the  heavier  pigments. 

Cellulose  lacquers  rank  somewhat  higher  than  the  fore- 
going in  moisture-resistance.  Considerable  improvement 
can  probably  be  effected  in  them  by  the  addition  of  solids. 
They  have  the  advantages  that  they  are  fast  drying  and 
that  the  films  they  form  over  the  wood  are  very  elastic. 

Rubbing  varnishes  afford  considerably  more  protection 
against  moisture  than  do  spar  or  long  oil  varnishes.  The 
larger  amounts  of  gum  solids  present  in  rubbing  varnish 
probably  account  for  their  greater  moisture  resistance. 

Enamel  coatings  made  by  the  addition  of  pigments,  such 
as  barytes,  to  ordinary  varnish  are  about  as  effective  as 
rubbing  varnish. 

A  bronze  coating  composed  of  a  cheap  gloss  oil  and 
aluminum  powder  proved  in  tests  to  be  superior  in  mois- 
ture-resistance to  any  of  the  coatings  mentioned  above. 
This  mixture  is  very  fast  drying;  three  coats  can  be  applied 
in  the  course  of  half  an  hour. 

The  aluminum-leaf  coating  developed  at  the  Forest  Prod- 
ucts Laboratory  particularly  for  the  protection  of  airplane 
propellers,  is  highly  efficient  in  preventing  moisture  changes 
in  wood. 

Some  asphalt  and  pitch  paints  are  highly  moisture- 
resistant.  They  are  rather  cheap  and  may  be  applied  almost 
any  place  where  their  color  is  not  objectionable.  Attempts 
to  discover  a  means  of  covering  asphalt  and  pitch  paints 
with  lighter-colored  materials  have  met  with  little  success. 

For  temporary  protection  against  moisture  chang?s, 
vaseline  smeared  over  varnish  is  one  of  the  most  moisture- 
resistant  coatings  yet  tested.  Another  temporary  protec- 
tion, a  heavy  coat  of  paraffine,  is  about  as  effective  as 
rubbing  varnish. 

The  following  table  gives  the  results  of  moisture  absorp- 
tion tests  on  panels  coated  with  the  diflTerent  preparations. 
The  percentages  are  based  on  average  amounts  of  moisture 
absorbed  per  unit  surface  area  by  coated  and  uncoated 
panels  subject  to  a  humidity  of  9.5-100  per  cent  for  14  days. 

TREAT.MRNT 

ppprcntasp 
Efficiency 

Alumlnum-lraf  prooomi — anphatt  paint  banc   >8 

Thrcp  ooHlR  Hpar  varnlxh   roatcd   with   va»i<?Itne    9S 

Three  coatu   nf  aKphall    palm    t( 

Alumlnum-I'ar   pror<i<s — np.ir  v.TrnlBh    hage    B.") 

Ahimlniim-lfaf   prnrrss — <<>l|nlnpr    lacriunr   bBKP    94 

Ahimlnum-lcjif    priicino — oil    palnl    Iihbp    9.1 

Thr>-<.    ioai«    of   aluminum    tirnn7.<'    (.|ul.|<   .trying)    92 

A    hravv    loallne    of   paraftlne     .  91 

Thr.T  '..al«  of  rul.l.lne  varnlflh    .  89 

Thrif   >  r,;iifl   of  enamel    , 88 

Ttire.-  fo;iC  of  orange  nhellar  87 

Thrfe  eoat!.   of  rellulooe   Iar<iuer    78 

Sheet    pyralln    B/lonn  In.   Ihirk   itlucd   to  vooA    88 

Thr<e  loalu  of  eraphlle    paint     81 

Thr'-e  roat«  of  mpar  vamlith    60 

Three  coata  of  white    lead    oil     I>4 

Five  roaiR  of  llnnewl  oil  applied  hot  and  two  ooata  of  wax  38 

No  coating    00 
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Flood  Conditions  and  Land  Filling 
at  Cairo,  111. 

Proposed  Haising  Grade  of  Low  Areas — Sand  Boils 

in  Leveed  Area  Caused  by  Underground 

Sources  and  Not  by  Rivers 

THAT  sand-boils  and  seep  water  inside  the 
area  protected  by  levees  at  Cairo,  111.,  are  fed  by 
ground  water  and  not  by  the  adjacent  rivers  is  an  im- 
portant conclusion  presented  in  a  recent  report  on  flood 
protection  for  the  city  and  an  adjacent  drainage  district. 
A  second  important  feature  is  that  the  report  recom- 
mends raising  the  grade  of  all  low  areas  of  the  city 
within  the  levees  by  means  of  a  municipally  operated 
suction  dredging  plant. 

Owing  to  public  apprehension  during  the  long  dura- 
tion of  the  1922  flood  a  special  improvement  commission 
was  appointed  by  the  city  in  co-operation  with  several 
civic  organizations.  This  commission  engaged  the  engi- 
neering firm  of  C.  E.  Smith  &  Co.,  St.  Louis,  Mo.,  to 
report  on  flood  and  drainage  conditions  in  the  city  and 
in  the  drainage  district.  The  investigation  was  made 
by  W.  C.  Curd,  consulting  engineer,  Chicago,  who  was 
at  that  time  Chicago  manager  of  the  company.  A  brief 
abstract  of  his  detailed  report  follows. 

Flood  Conditions — A  difficult  problem  in  flood  protec- 
tion by  levees  and  pumping  plants  has  been  faced  by  the 
city  of  Cairo  for  many  years,  as  the  city  is  situated  on 
a  low  and  flat  peninsula  at  the  confluence  of  the  Ohio 
and  Mississippi  rivers.  Both  of  these  streams  are  sub- 
ject to  periodical  heavy  floods,  but  fortunately  the 
e.xcessive  stages  in  the  two  rivers  do  not  occur  at  the 
same  time.  Porous  sandy  soil  affords  a  poor  founda- 
tion for  the  protective  levees.  The  population  of  the 
city  in  1920  was  about  15,200. 

From  a  60-year  record  it  appears  that  the  greater 
number  of  floods  has  come  from  the  Ohio,  owing 
largely  to  climatic  conditions.  Of  53  floods  since  1869, 
22  occurred  in  April,  14  in  March,  and  8  in  February, 
or  41.5,  26.4  and  15  per  cent  of  the  total.  The  Ohio 
drainage  area  of  203,900  square  miles  has  an  annual 
rainfall  of  40  to  45  in.,  of  which  approximately  32  per 
cent  is  runoff.  In  the  upper  Mississippi  valley,  with 
172,000  square  miles  of  drainage  area,  the  rainfall  is 
34  in.  and  the  runoff  27  per  cent,  while  in  the  Missouri 
drainage  area  of  527,000  square  miles  the  rainfall  is 
only  20  in.  and  the  runoff  only  12  per  cent.  In  the 
Ohio  valley  the  heaviest  rainfall  occurs  during  January, 
February  and  March,  but  in  the  Missouri  and  upper 
Mississippi  valleys  it  is  in  May  and  June.  Since  the 
Ohio  drainage  area  is  the  most  southerly,  it  receives 
the  eflfect  of  the  storms  from  the  Gulf  while  the  other 
two  drainage  areas  are  still  icebound. 

Floods  from  all  streams  tributary  to  the  Ohio  and 
the  Mississippi  have  never  fully  combined  at  Cairo  and 
such  an  occurrence  is  a  remote  probability,  according 
to  the  report.  But  should  they  combine,  "a  flood  of 
twice  the  volume  of  any  that  has  so  far  occurred  may 
be  expected."  In  some  instances  a  great  flood  in  one 
river  has  combined  with  an  average  stage  in  the  other 
and  this  combination  has  produced  record  stages  at 
Cairo,  but  as  a  rule  the  combined  flood  runout  of  the 
Ohio,  Cumberland  and  Tennessee  rivers  comes  first, 
then  that  of  the  upper  Mississippi  and  lower  Missouri, 
and  finally  that  of  the  upper  Missouri. 


Levee  work  on  the  Mississippi  below  the  mouth  of 
the  Ohio  has  increased  flood  heights  and  appears  to 
have  raised  the  stage  of  the  1922  flood  at  Cairo  2i  to 
3  ft.  above  what  it  would  have  been  with  the  natural 
bank  overflows  of  ten  years  ago.  But  the  city  levees, 
with  a  crown  elevation  of  60  ft.  on  the  Cairo  gage, 
have  still  a  freeboard  of  5  ft.  above  the  maximum  stage 
of  April  4,  1913.  This  stage  was  54.8;  next  to  this 
was  54  ft.  on  April  6,  1912,  and  53.6  ft.  on  March  26, 
1922.  Beginning  with  1862,  there  have  been  fifteen 
floods  above  the  50-ft.  stage. 

Cairo  Levees — Since  the  first  levee  was  built  in  1828 
there  has  been  a  gradual  but  intermittent  grovrth  in 
size  and  extent  of  the  levees,  marked  in  earlier  days 
by  occasional  destruction  resulting  in  disastrous  flood- 
ing. At  the  present  time  a  total  of  about  $2,500,000 
has  been  spent  on  the  levees  by  the  city,  the  drainage 
district  and  the  U.  S.  Goveimment,  with  the  result, 
according  to  the  report,  that  the  people  should  now  have 
"abundant  faith  in  the  security  given  their  homes  and 
property."  A  continuous  levee  system  of  about  twenty 
miles  suri'ounds  Cairo  and  the  Cairo  drainage  district 
and  the  enclosed  area  is  divided  by  a  cross  levee  near 
the  north  city  limits.  In  case  of  a  levee  break  in  either 
section  the  other  section  can  be  shut  off  by  flood  gates 
in  the  cross  levee.  All  the  levees  are  reported  to  be 
in  good  condition. 

Most  of  the  levees  are  occupied  by  railway  tracks, 
which  is  considered  a  favorable  condition  on  account 
of  the  greater  crown  width  and  cross-section,  the  com- 
pacting of  the  material  by  traffic  and  the  better  main- 
tenance by  railway  forces.  In  ordinary  cases  the  larger 
cross-section  required  for  railway  use  would  cover  the 
line  of  saturation,  so  that  the  usual  banquette  for  high 
river  levees  could  be  omitted. 

But  at  Cairo  this  saturation  line  is  raised  where  seep 
water  stands  against  the  inner  side  of  the  levee  and 
the  base  thus  becomes  saturated  from  both  sides.  As 
a  result  some  sloughing  of  inside  slopes  has  occurred 
and  more  may  be  expected  unless  the  seepage  is  kept 
away  from  the  levees  either  by  pumping  or  by  filling 
the  land  to  a  height  sufficient  to  serve  as  a  banquette. 
The  report  recommends  the  latter  method  as  affording 
additional  stability  and  safety  and  also  reducing  the 
objectionable  standing  water  inside  the  protected  area. 

Three  slides  in  the  Ohio  levee  occurred  in  1915,  but 
were  repaired  by  means  of  steel  and  wood  sheeting 
and  rock-filled  cribs.  The  report  states  that  undoubtedly 
these  were  caused  by  ground-water  breaking  through 
to  the  river  after  the  flood  of  that  year  had  receded. 
It  is  considered  that  the  bank  at  each  of  these  slides 
has  fully  settled  and  that  no  further  trouble  will  occur. 
Caving  of  the  right  bank  along  the  Ohio  is  occurring 
above  the  Illinois  Central  R.R.  bridge,  the  current  being 
thrown  against  this  bank  by  a  deflection  dike  built  on 
the  Kentucky  side  opposite  Mound  City,  111.,  by  the 
U.  S.  Government.  Some  revetment  has  been  placed 
but  the  report  advises  the  city  to  petition  for  further 
protection  on  account  of  the  menace  to  the  levees. 

Sa7id  Boils  due  to  Ground  Water — Both  sand  boils 
and  seep  water  are  experienced  at  Cairo  during  floods 
and  cause  considerable  alarm.  Along  the  lower  Missis- 
sippi River  it  is  the  general  belief  that  sand  boils  are 
formed  by  river  water  working  through  small  channels 
under  the  levees.  But  the  report  states  positively  that 
sand  boils   at   Cairo  are   fed   by  ground-water   in  the 
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underlying  sand  and  gravel  formation  and  not  from 
the  river.  This  formation  is  about  375  ft.  in  thickness 
and  is  underlaid  by  rock.  In  regard  to  this  question 
the  report  is  quoted  as  follows: 

Seep  water  is  underground  water  which,  under  pressure, 
works  its  way  to  the  surface  and  spreads  out  over  the  low 
areas.  Sand'  boils  are  small  springs  bubbling  vertically 
out  of  the  ground,  the  water  being  under  sufficient  hydro- 
static pressure  and  velocity  as  to  carry  in  suspension  silt 
and  sand  from  underlying  strata  which,  on  reaching  the 
surface,  settles  out  and  builds  up  around  the  rim  of  the 
boil  in  the  form  of  a  frustum  of  a  cone.  Sand  boils  and 
seep  water  in  Cairo  are  of  the  same  origin,  the  one  being 
a  gradual  increase  in  elevation  of  ground-water  over  a 
large  area,  whereas  the  other  is  a  rise  concentrated  at  some 
point  of  weakness  in  the  formation  where  insufficient  re- 
sistance is  offered  to  prevent  a  rapid  flow  of  ground-water 
to  the  surface. 

The  popular  belief  throughout  the  Mississippi  Valley  is 
that  sand  boils  and  seep  water  are  fed  by  the  river,  through 
small  channels  in  or  under  the  levee.     It  can  be  stated  posi- 


It  will  also  be  noted  that  the  ground-water  runs  high 
in  carbonates  of  calcium  and  magnesium.  These  salts  come 
from  limestone  and  are,  unquestionably,  taken  into  solution 
by  rain  water  as  it  percolates  from  the  ground  surface 
downward  through  the  limestone  bluffs  which  line  the  Mis- 
sissippi and  Ohio  valleys  above  Cairo.  The  mineral  content 
must  be  in  water  before  it  reaches  the  sand  and  gravel 
under  Cairo.  There  is  nothing  in  that  formation,  in  the 
way  of  mineral  salts,  that  is  soluble  in  water. 

Borings  made  to  determine  why  the  sand  boils  were 
prevalent  in  certain  areas  indicated  that  the  reason 
was  a  weakness  in  the  surface  formation,  the  ground- 
water under  pressure  passing  up  readily  through  the 
sand  wherever  the  covering  is  thin.  In  the  typical 
section  given  herewith  the  dotted  line  represents  the 
ground  water  level  at  the  time  the  borings  were  made. 
In  each  location  bored  this  level  is  fairly  uniform  on 
either  side  of  the  boil  but  at  the  boil  it  drops  down 
sharply  into  the  water-bearing  sand. 

This  condition  indicates  the  influence  of  capillarity  upon 
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lively  and  authoritatively  that  the  sand  boils  and  seep  water 
in  Cairo  are  not  in  any  manner  connected  with  the  rivers, 
but  accompany  floods  only  as  a  result  of  high  pressure  upon 
the  underground  flow.  Cases  are  known  where  underground 
connections  or  channels  have  been  developed  between  rivers 
and  leveed  areas,  but  such  cases  should  more  properly  be 
classed  as  "blow,  outs"  rather  than  sand  boils,  for  they  gen- 
erally appear  in  locations  where  logs,  stumps  or  roots  in 
process  of  decay  have  not  been  removed  in  constructing 
the  levee. 

The  mineral  content  of  water  affords  one  of  the  most 
positive  proofs  of  its  source.  In  the  analyses  given  in  the 
accompanying  table,  it  will  be  noted  that  there  is  no  simi- 
larity between  the  water  in  the  rivers  and  that  from  sand 
boils,  the  Bucher  well  or  the  seepage.     These  latter  are  all 
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grotind  water.  The  Ohio  water  contains  8.98  graipn  of 
mineral  salts  per  gallon,  the  Mississippi  12.4P>  grains,  while 
the  sand  boils,  seep  water  and  well  water  vary  from  28  to 
42  grains,  or  three  to  four  times  that  found  in  the  river 
water. 


the  height  of  water  in  a  tight  clay,  but  in  the  greater 
porosity  of  the  sand  formation  at  the  boil,  capillarity  has 
little  effect  and  the  water  is  found  at  its  true  static  level. 
At  flood  time,  when  the  ground-water  is  under  prcs.sure,  less 
resistance  is  offered  in  the  sandy  soil  and  the  water  rises 
quickly  to  the  surface. 

In  this  cross-section  there  will  also  bo  found  an  explana- 
tion of  why  the  ground  settles  down  at  some  boils  and  why 
it  does  not  at  others.  It  depends  entirely  upon  the  forma- 
tion and  whether  there  is  sufficient  velocity  in  the  water 
through  the  boil  to  scour  out  enough  material,  at  one  point, 
to  create  a  cavity  that  \n\\  break  down.  This  is  the  dis- 
quieting fact  about  sand  boils,  for  it  can  never  be  foretold 
what  the  formation  is  in  that  vicinity  or  what  the  velocity 
of  the  boil  will  be. 

Seu'em  and  Drainage  Pwrn/w— The  city  has  an  exten- 
sive .sewerage  system,  but  it  appears  that  the  seep  water 
situation  has  imposed  a  condition  on  the  .sewers  for 
which  they  were  not  designed.  Radical  changes  are 
recommended  including  the  division  of  the  city  into 
several  sewer  districts,  each  to  have  its  own  main  sewer 
with  a  pumping  station  at  the  mouth.  In  this  way  the 
flow  height  of  each  district  could  be  regulated  in  flood 
time  to  meet  any  conditions  of  storm  water  or  seep  water. 

Four  electrically  operated  pumping  stations  are 
maintained  in  Cairo  to  handle  drainage  and  sewage  at 
flood  time,  but  a  resetting  of  the  pumps  to  give  better 
head  conditions  is  recomm<Mided  as  a  means  of  securing 
less  power  consumption  and  greater  pumping  capacity. 
It  is  stated  that  in  this  way  the  present  aggregate 
pumping  capacity  of  45,700  gal.  per  minute  at  minimum 
head  and  38,500  at  maximum  head  could  be  increased 
to  68,500  and  49,600  gals,  respectively.    It  is  also  recom- 
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mended  that  the  pump.s  should  be  so  operated  that  the 
sewers  will  not  be  under  pressure  but  will  flow  not 
more  than  half  full  during  storms.  At  present  the 
low  areas  throughout  the  city  are  said  to  afford  suffi- 
cient reservoir  capacity  when  full  to  flood  the  entire 
city  to  a  depth  of  nine  inches.  As  these  areas  are  filled 
or  otherwise  eliminated  additional  pumping  facilities 
will  be  required,  which  facilities  would  be  located  with 
reference  to  the  new  sewers  recommended. 

Filling  the  Leveed  Areas — Not  only  is  filling  recom- 
mended along  the  levees,  to  protect  their  bases  from 
seep  water,  as  noted  above,  but  the  report  advocates 
filling  all  the  low  areas  within  the  city  to  an  elevation 
of  1  to  3  ft.  above  the  present  street  grades  as  a  means 
of  presenting  sand  boils  and  seep  water.  The  greater 
depth  of  fill  would  be  to  provide  sufficient  cover  at 
sand  boil  areas  or  additional  stability  to  the  inner 
slopes  of  levees.  The  fills  would  be  from  1  to  7  fi. 
deep  in  general,  but  would  have  depths  of  12  to  17  ft 
in  a  few  places.  This  filling  would  aggregate  about 
3,150,000  cu.yd.  in  the  city  and  1,250,750  cu.yd.  in  the 
drainage  district,  or  a  total  of  4,400,750  cu.yd. 

Suction-dredging  is  considered  the  only  economical 
method  of  placing  the  material  and  for  this  work  the 
fine  sand  of  the  Ohio,  with  variable  percentages  of  silt 
and  clay,  is  preferable  to  the  coarse  sand  of  the  Missis- 
sippi. At  certain  points,  however,  the  distance  from 
the  Ohio  is  too  great  and  the  dredge  would  have  to 
work  in  the  Mississippi.  It  is  estimated  that  the  dis- 
charge would  have  12i  to  15  per  cent  of  solids. 

An  interesting  detail  is  a  proposition  to  carry  the 
discharge  pipe  along  the  Ohio  River  bridge,  since  the 
dredge  would  work  over  a  bar  on  the  Kentucky  side, 
so  that  navigation  would  interfere  with  a  floating  line 
of  pontoons.  From  the  dredge  there  would  be  1,000  ft. 
of  floating  line  extending  to  the  16-in.  riser  of  an  18-in. 
line  about  3,300  ft.  long,  suspended  from  the  bridge. 
The  Cairo  end  of  this  pipe  would  be  about  60  ft.  above 
the  general  ground  surface,  thus  affording  gravity  flow 
to  long  distances  before  a  relay  or  booster  pump  would 
be  required  to  reach  remote  areas. 

A  municipal  electrically-operated  dredging  plant  for 
the  filling  program  is  recommended,  with  a  capacity 
of  about  1,000,000  cu.yd.  per  year.  Its  operating  cost 
is  estimated  at  7  to  8c.  per  cubic  yard  of  material 
delivered,  while  interest,  depreciation  and  other  over- 
head expenses  would  make  a  total  cost  of  about  12c. 
per  yard.  It  is  predicted  that  when  the  work  is  under 
way  public  opinion  will  favor  a  continuance  of  the  filling 
beyond  the  quantity  estimated  and  that  when  the  work 
is  finished  it  will  not  be  difficult  to  sell  the  plant  at 
a  good  price  for  similar  work  at  other  communities. 

Under  the  plan  proposed  the  city  would  purchase  the 
plant  by  a  bond  issue  and  would  take  care  of  mainte- 
nance and  overhead  expenses  by  general  taxation.  The 
operating  cost  of  8c.  per  yard  could  be  charged  directly 
against  the  property  filled  and  would  amount  to  about 
$1.50  per  front  foot  for  a  5-ft.  fill  on  an  ordinary  city 
lot.  It  is  suggested  also  that  the  dredge,  with  its  own 
generating  plant  on  board,  could  furnish  excess  current 
for  municipal  uses  and  that  during  flood  stages,  when 
dredging  must  be  stopped,  current  could  be  supplied 
to  operate  the  drainage  pumps  which  handle  sewage 
and  seep  water.  Furthermore,  by  this  filling  program, 
much  of  the  low  area  which  is  now  useless  would  be 
converted  into  good  sites  for  factories  and  other  in- 
dustrial development. 


England's  Four  Railway  Systems 

SINCE  all  the  numerous  large  and  small  railways  of 
England  and  Scotland  (with  a  few  exceptions  not 
yet  disposed  of)  are  now  amalgamated  to  form  four 
great  systems  it  is  of  interest  to  record  particulars  of 
the  mileage  equipment  and  business  of  these  systems. 
Then  geneial  geographical  arrangement  is  shown  in  the 
accompanying  cut,  but 
they  overlap  and  inter- 
lock to  a  considerable 
extent,  so  that  there  are 
still  many  competitive 
routes.  The  names  of  the 
new  systems  are  as  fol- 
lows: London,  Midland  & 
Scottish  Ry. ;  London  & 
Northeastern  Ry. ;  Great 
Western  Ry. ;  Southern 
Ry.  From  statistics  given 
in  the  Railway  Gazette, 
London,  the  accompanying 
table  has  been  prepared. 
Traffic  and  financial  fig- 
ures given  in  this  table 
are  the  totals  for  1921  for 
the  several  railways  now 
combined  in  each  of  the 
new  systems.  The 
steamers  listed  are  mainly 
for  the  cross-channel  serv- 
ice maintaining  direct 
communication  with  Ireland,  France,  Belgium  and  Hol- 
land. 


GROUPING   OF   BRITISH 

RAILWAYS 
Territories  occupied  are  as 
follows:  A,  London  & 
Northeastern  Ry.  ;  B.  Lon- 
don. Midland  &  Scottish 
Ry. ;  C,  Great  Western  Ry. ; 
D,  Southern  Ry. 
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STATISTICS  OF  ENGLAND'S  NEW  RAILWAY  .SYSTEMS 

L.,  M    &  S.  L.   &   N.   E.        Gt.  West           Southern 

Ry.  Ry.                      Ry              Ry. 

Aiea     indicated     bv 

letter  on  map          .  B  A                         C                        D 

Miles  of  line  7,790  6,500 

Miles  of  track  includ- 

ingsidings 20,100  17,500 

Locomotives 10,400  7.70L 

Passenger  cars 27,000  20,000 

Freightcars    315,000  297,000 

Companycars     ...  22,300  16,500 

Electric    motor    and 
trail  cats  and  efec- 

tric  locomotives. .  .  551  153 

Rail  motor  cars. ....  .  32  10 

Steamships 72  22 

Motor  vehicles:  pass- 
enger 12  70 
'Motor  vehicles: 

freight  and  parcels.  1.130  140 

Canals,  miles     350  295 

Passengers  carried...  338,687,000  232,000.000 

Freight,  tons 19,300.000  19,000.000 

Coal    and    minerals, 

tons     63,150,000  65,000,000 

Cattle,  he.id     .          .  6,937,000  6,200.000 

Trainmiies,      passen- 
ger.                      ,    .  61.000,000  46,000,000 

Trainmiies,  freight .. .  41.800.000  32.000,000 

Trainmiies.  electric  3,831,000  730,000 

Trainmiies.  rail  mot  or  384,500 

Engine  miles,  steam 

including  switching  178.380.000  132.000,000         74,500,000         34.000,000 

Gross  receipts $553,750,000  $450,000,000     $227,500,000     $165,000,000 

Total    operating    ex- 
penditure   $473,000,000  $392,500,000     $192,500,000     $142,500,000 
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28,000,000 

17,200,000 

330,000 

611,000 


31,000,000 
5,800,000 
4,711,000 


How  to  Get  Better  Engineering  Contracts 

To  bring  home  to  the  individual  engineer  the  neces- 
sity of  the  practical  application  of  the  principles  of 
ethics  in  all  of  his  relations  with  the  public  and  with 
his  fellow  engineers,  a  committee  of  the  Minnesota  Sur- 
veyors and  Engineers  Society  recommends  a  wider  cir- 
culation of  codes  of  ethics,  and  more  particularly  the 
approval  or  disapproval  of  forms  of  contracts  for  engi- 
neering services  by  engineering  societies. 
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Effects  of  Grouting  and  Gravel 
Packing  Around  Tunnel 

Excavation   Over  Tunnel  Shows   Grout   Flow 

Through     Fissures  —  Gravel     Shooting 

Effective  in  Preventing  Settlement 

By  W.  E.  Thompson 

Assistant  Engineer,  New  York  Transit  Commission, 
New  Yorli  City 

THE  recent  removal  of  the  material  over  and  be- 
tween a  pair  of  cast-iron  lined  tunnels  of  the  New 
York  rapid  transit  subway  for  a  length  of  approxi- 
mately 350  ft.  under  Willoughby  St.,  Brooklyn,  in  con- 
nection with  the  building  of  a  station  at  Lawrence  and 
Willoughby  Sts.  offered  an  opportunity  to  observe  the 
results  obtained  by  the  separate  injection  of  screened 
gravel  packing  and  cement  grout  through  the  grout 
holes  in  the  cast-iron  lining  at  the  time  the  tunnels  were 
driven  a  few  years  ago.  The  excavation  uncovered  also 
a  timbered  drift,  60  ft.  long,  which  had  been  driven 
between  the  tubes  shortly  after  they  were  constructed, 
and  disclosed  the  effect  upon  the  surrounding  soil  of  the 
grout  injected  through  the  poling  boards  of  the  roof. 
Fig.  1  shows  a  typical  section  through  the  excavation. 
The  results  noted  are  of  particular  interest  as  showing 
the  extent  to  which  the  group  penetrated  and  filled 
cracks  and  voids  in  the  overlying  material,  at  the  same 
time  failing  to  disclose  a  single  instance  of  its  having 
penetrated  the  interstices  between  the  particles  of  bank 
sand.  The  action  of  the  gravel  packing  is  interesting, 
because  it  was  in  connection  with  the  construction  of 
the  rapid  transit  subway  tunnels  that  this  material  was 
used  for  the  first  time  as  a  filling  for  the  cavity  left 
by  the  passage  of  a  shield. 

The  Willoughby  St.  tubes  were  driven  in  1915  and 
1916,  and  the  small  timbered  drift  was  excavated  in 
1918.  The  tubes  connect  with  the  Montague  St.-White- 
hall  St. -East  River  Tunnel,  now  under  operation  by  the 
N.  Y.  Consolidated  R.R.  (B.  R.  T.),  and  are  of  similar 
construction.  The  material  through  which  they  passed, 
where  the  recent  excavation  for  the  station  was  made, 
consisted  of  loose  sand  and  gravel  mixed  with  cobble- 
stones. This  was  overlaid  by  a  stratum  of  stiff  sand 
and  clay,  containing  many  boulders,  which  extended 
from  a  few  feet  above  the  tops  of  the  tubes  to  the 
surface  of  the  ground.  Numerous  subsurface  struc- 
tures also  were  present  in  the  street  over  the  tunnels 
as  showTi  in  Fig.  1. 

As  the  route  of  the  railroad  extended  through  narrow 
streets,  lined  with  buildings  and  containing  many  sub- 
surface structures  in  the  form  of  water  and  ga.-i  main.s, 
sewers  and  electric  ducts,  it  was  evident  that  the  pre- 
vention of  settlement  necessarily  must  be  a  very  impor- 
tant part  of  the  work.  In  order  to  accomplish  this 
purpose  the  contract,  in  addition  to  requiring  the  use  of 
great  care  in  driving  the  tunnels,  provided  for  the 
injection  of  cement  grout  through  the  segments  of  the 
cast-iron  lining  for  the  purpose  of  filling  all  voids  out- 
side the  tube.^.  This  method  was  in  accord  with  the 
best  previous  practice,  but  it  has  these  disadvantages; 
it  is  difficult  to  confine  the  grout  and  prevent  its  return 
into  the  tail  of  the  shield  and  it  requires  time  for  the 
grout  to  set  before  becoming  effective,  thereby  causing 
delays  which  result  in  slow  tunneling  progress.  To 
overcome  the.se  disadvantages,  the  contrartDrs  intro- 
duced the  use  of  screened  gravel  as  a  filling  fnr  the  an- 


nular cavity  left  by  the  passage  of  the  shield,  supple- 
menting this  by  injecting  grout  as  provided  in  the  con- 
tract. The  injection  of  gravel  filling  possessed  the 
advantages  that  the  gravel  could  be  injected  during  the 
shove  immediately  behind  the  shield,  and  it  became  ef- 
fective at  once  to  support  the  surrounding  material, 
thereby  promoting  rapid  tunneling  progress.  It  was 
found  also  that  the  grout  would  not  readily  penetrate 
through  the  gravel  and  leak  into  the  tail  of  the  shield 
and  it  was  possible,  therefore,  to  keep  the  grout  closer 
to  the  shield  than  could  otherwise  have  been  done. 

The  gravel  was  of  such  size  that  it  all  passed  a  1-in. 
screen.  It  contained  33  per  cent  voids  when  packed, 
and  was  injected  by  means  of  an  air  blast  at  a  pressure 
of  80  to  90  lb.  per  square  inch.  The  gravel  was  fed  into 
the  discharge  lines  from  two  tanks  mounted  on  a  mov- 
ing platform  behind  the  shield  and,  to  facilitate   its 


FIG.  1— CROSS-SECTION  OF  TUBES  LOOKING  WEST 
Grout  was  found  in  pockets  underneath  the  4  8-in.  water 
main  to  which  it  penetrated  through  fissures  in  the  ground 
lying  above  the  tunnels.  Figs.  3  and  4  show  the  conditions 
at  points  marked  Y  and  X  respectively. 

passage  through  the  discharge  lines,  the  tanks  were 
filled  with  water  to  the  level  of  the  top  of  the  gravel. 
In  the  Willoughby  St.  tunnels,  the  best  results  were  ob- 
tained by  injecting  gravel  through  the  top  segments 
while  the  shield  was  being  shoved  ahead,  for  the  erec- 
tion of  the  next  ring,  the  length  of  the  shove  being 
2  ft.  2  in.  Before  starting  each  shove  the  pipes  and 
valves  were  set  in  place  in  the  upper  grout  holes  of 
the  ring  that  was  about  to  pass  out  of  the  tail  of  the 
shield,  and  connection  was  made  to  each  of  the  pipes 
in  turn.  As  many  successive  connections  were  made 
with  each  pipe  as  were  possible,  the  gravel  being  in- 
jected to  refusal  each  time.  The  time  consumed  by  each 
shove  was  usually  about  fifteen  minutes,  and  upon  its 
completion,  gravel  was  injected  through  the  plates  below 
the  spring  line,  beginning  at  the  lowest  plate.  On  the 
approach  .sections  of  the  river  tunnels  where  the  work 
was  done  under  compressed  air,  it  was  the  practice  to 
inject  the  gravel  first  through  the  bottom  plates,  work- 
ing up  to  the  top  of  the  tunnel  as  the  shield  advanced. 
Grout,  consisting  of  one  part  sand  and  one  part  nat- 
ural cement,  about  the  consi.<itency  of  cream,  was  in- 
jected through  the  grout  holes  beginning  at  the  bottom 
segment  of  each  ring,  then  making  a  connection  to  each 
segment,  moving  upward  to  the  top  of  the  tunnel.  The 
grout  was  injected  at  a  pressure  of  90  lb.  per  square 
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inch,  usually  through  the  tenth  ring  back  of  the  shield. 
Before  grouting,  it  was  necessary  to  open  a  passage  for 
the  grout  by  forcing  a  rod  out  through  the  gravel  which 
lay  over  the  grout  hole,  as  it  was  found  that  in  general 
the  grout  would  not  penetrate  through  the  gravel.  The 
arrangement  of  grout  and  gravel  plant,  as  finally  adopted 
is  shown  on  Fig.  2.  For  a  length  of  3,758  feet  of  single- 
track  tunnel  under  Willoughby,  Fulton  and  Montague 
Sts.,  the  average  amount  of  gravel  injected  was  30.6 
cu.ft.  per  ring,  2  ft.  2  in.  in  width,  and  the  average 
amount  of  1 : 1  natural  cement  grout  injected  was  32 
bags  per  ring,  equivalent  to  approximately  35  cu.ft.  of 
set  grout  in  place.  The  theoretic  void  outside  the  cast- 
iron  lining,  left  by  the  passage  of  the  shield  was  31 


a  maximum  thickness  of  2i  in.  where  the  grout  had 
penetrated  to  a  void  under  the  main,  caused  by  settle- 
ment of  the  underlying  ground.  As  would  be  expected, 
there  was  considerably  more  grout  in  the  soil  over  the 
timbered  drift  than  in  other  parts  of  the  cut.  Although 
the  grout  penetrated  freely  through  the  smallest  of 
fissures  and  cracks  in  the  stiff  stratum,  there  were  no 
instances  of  grout  mixed  with  the  surrounding  soil.  Ex- 
amples of  the  manner  in  which  the  grout  penetrated 
this  material  are  shown  on  Figs.  3  and  4.  In  these 
cases,  as  previously  mentioned,  the  grout  was  injected 
at  a  pressure  of  90  lb.  per  square  inch.  It  is  a  matter 
of  record  also  that  thin  neat  grout,  under  the  high 
pressure  of  300  lb.  per  square  inch  would  not  impreg- 
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FIG.  2— ARRANGEMENT  OF  PLANT  FOR  PLACING  GRAVEL  PACKING  AND  GROUT 


cu.ft.  per  ring.  The  actual  cavity,  however,  was  some- 
what larger,  owing  to  the  ploughing  action  of  the  shield 
and  to  the  loss  of  some  material  at  the  face  of  the 
heading. 

The  results  obtained  by  the  injection  of  gravel  pack- 
ing and  cement  grout  as  described  above  were  very 
satisfactory,  a  maximum  weekly  progress  of  118  feet 
having  been  reached  in  one  tunnel.  There  was  prac- 
tically no  settlement  of  the  buildings  along  Willoughby 
St.  and  the  settlement  at  the  middle  of  the  street, 
amounting  to  an  average  of  2i  in.  on  the  car  tracks, 
after  the  passage  of  both  tunnels,  was  insufficient  to 
require  any  repairs  to  the  roadway.  When  it  is  con- 
sidered that  the  cover  over  the  tunnels  averaged  only 
34  ft.,  and  that  the  vibration  from  trolley  cars,  which 
operated  at  frequent  intervals  on  the  surface  could 
easily  be  detected  in  the  tunnel  heading,  the  results 
obtained  were  distinctly  noteworthy. 

The  grout  found  in  the  excavation  for  the  Lawrence 
St.  station  was  in  evidence  through  the  ground  overly- 
ing the  tunnels  for  the  whole  length  of  the  cut,  to  a 
point  about  the  level  of  the  bottom  of  the  48-in.  water 
main,  which  is  approximately  16  ft.  above  the  top  of  the 
tubes,  as  indicated  in  Fig.  1.  In  the  stiff  stratum  of 
sand  and  clay,  there  were  many  examples  of  the  grout 
penetrating  to  a  void  through  a  small  fissure  caused  by 
the  caving  of  the  soil  and  filling  that  void.  Many  of 
these  pockets  were  from  3  to  5  cu.ft.  in  volume,  but  two, 
at  least,  contained  about  10  cu.ft.  Some  of  these  voids 
did  not  appear  to  be  the  result  of  the  tunneling  opera- 
tions but  were  apparently  in  the  ground  before  the 
shields  reached  this  point.  They  may  have  been  caused 
by  old  excavations.  For  a  length  of  about  35  ft.  in  one 
place,  and  for  short  distances  elsewhere,  the  underside 
of  the  48-in.  water  main  was  covered  with  grout,  having 


nate  undisturbed  fine  sand,  when  the  attempt  was  made 
on  one  of  the  river  tunnel  contracts. 

In  the  loose  sand  and  gravel  below  the  stiff  stratum, 
about  the  level  of  the  tops  of  the  tubes,  a  smaller  amount 
of  grout  was  found,  usually  in  the  form  of  small 
rounded  lumps  or  knobs,  the  largest  of  which  was  about 
two  feet  in  diameter.  These  lumps  were  generally  in 
contact  with  the  iron  lining,  near  a  grout  hole,  and 
most  of  them  contained  a  small  air  hole  running  up 
through  the  middle  to  the  top.  The  appearance  of  the 
grout  found  in  the  loose  material  was  quite  different 
from  that  which  was  found  in  the  stiff  stratum,  where 
the  caving  action  was  sufficiently  slow  to  permit  the 
grout  to  penetrate  and  fill  the  cracks  and  fissures. 
There  were  no  seams  of  grout  in  the.  loose  sand  and 
gravel,  and  no  grout  whatever  was  found  in  the  sand 
between  the  tubes,  below  the  level  of  the  upper  quarter 
point,  except  next  to  the  iron  lining. 

Where  the  cast-iron  tubes  were  uncovered,  scattered 
patches  of  grout  were  found  adhering  to  the  iron  lining 
on  the  upper  quarter  of  the  circle.  Below  the  spring 
line,  a  much  larger  amount  of  grout  was  found  adher- 
ing to  the  iron,  there  being  seve^-al  instances  observed 
of  a  continuous  envelope  of  grout  varying  from  one  to 
four  inches  in  thickness,  extending  for  a  length  of  25 
to  30  ft. 

In  only  one  place  was  gravel  observed  at  any  distance 
from  the  iron  lining.  In  this  particular  instance,  the 
gravel  was  found  to  have  penetrated  to  a  distance  of 
four  feet  from  the  tunnel.  Considerable  gravel,  mixed 
with  sand,  was  found  spread  out  over  the  upper  quarter 
of  the  cast  iron  lining,  and  wherever  grout  was  found 
in  this  area  adhering  to  the  iron,  gravel  was  found  on 
the  side  of  the  grout  away  from  the  iron.  This  may 
have  been  caused  bv  settlement  of  the  roof  of  the  tube. 
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FIG,    3— PENETRATION  OP  GROUT  INTO  SOIL, 
Looking   at   south   side    of   excavation    over    timbered    drift, 
about  7  ft.  above  top  of  tunnels.     The  boulders  in  the  fore- 
ground were  encountered  in   the  cut.      The   location   of  this 
photograph  is  inditaltd  by  the  letter  Y  in  Fig.  1. 


which  sometimes  occurs,  and  the  formation  of  voids 
into  which  the  grout  penetrated,  by  the  arching  action 
of  the  overlying  gravel.  Near  the  spring  line,  the 
gravel  was  usually  found  in  pockets  unmixed  with  sand. 
One  example  was  noted  of  a  pocket  of  gravel  over  a 
grout  line  about  three  feet  below  the  spring  line,  the 
pocket  being  ten  inches  in  diameter  and  about  one  foot 
in  length.  The  gravel  in  this  knob  was  so  closely  packed 
that  it  stuck  out  from  the  cast-iron  lining  unsupported 
when  the  surrounding  soil  had  been  removed.  Below 
the  lower  quarter  point  the  gravel  showed  a  tendency 
to  spread  out  under  the  iron  lining,  but  it  did  not  mix 
with  the  surrounding  sand  as  in  the  case  of  the  gravel 
observed  over  the  top  of  the  tunnel.  This  difference 
was  probably  due  to  the  fact  that  the  gravel  was  in- 
jected into  an  open  space  below  the  tunnel,  whereas  it 
was  injected  into  falling  sand  above.  In  only  a  few 
cases  was  gravel  found  mixed  with  grout. 


The  general  conclusion  may  be  drawn  that  the  method 
of  injecting  gravel  was  excellent  for  the  purpose  for 
which  it  was  intended,  that  is,  to  fill  the  cavity  behind 
the  shield  with  a  material  providing  immediate  support 
for  the  surrounding  soil;  the  overlying  cover,  about 
34  ft.,  being  thick  enough  to  eliminate  danger  from 
the  release  of  air  at  the  high  pressure  of  90  lb.  per 
square  inch,  necessary  to  inject  the  gravel.  The  gravel 
was  particularly  effective  in  arresting  settlement  of  the 
ground  overlying  the  tunnels.  Simultaneous  injections 
of  gravel  through  all  the  grout  holes  in  the  upper  part 
of  the  tunnel  during  the  shove  probably  would  have  been 
an  improvement  in  method.  Grout  penetrated  and  filled 
all  voids  not  reached  by  the  gravel,  reducing  to  a  large 
extent  the  settlement  that  otherwise  would  have  oc- 
curred at  the  surface.  The  lack  of  any  examples  to 
indicate  that  the  grout  had  penetrated  the  interstices 
between  the  particles  of  bank  sand,  again  demonstrates 
that  it  is  practically  impossible  to  accomplish  this  under 
the  conditions  described  above.  The  grout  penetrated 
to  and  filled  all  voids  but  would  not  impregnate  undis- 
turbed sand. 

The  tunnels  were  constructed  by  Booth  &  Flinn,  Ltd., 
under  the  supervision  of  the  engineers  of  the  Public 
Service  Commission. 


a.  4— ANOTIIRR   VIEW  8HOWINO  OROtlT  PKNRTRATION 
PholfiKraph  lakfn  looklnE  weHtward  at  point   mark>>fl  X   In 
KIB     i.  ttlwut    It,    ft.   w.»t   of  that  iihown    In    Fig.    3       Thin 
RhoWK  how  thp  proul  hax  fllled  the  orarks  and  voldn  In  lh<> 
«tlfr  sand  and  clay. 


Oldest  County  Concrete  Highway  in  Iowa 
Promises  Years  of  Service  Still 

DRIVING  west  of  Mason  City,  la.,  on  the  old  North 
Iowa  Pike  one  passes  on  the  second  mile  from  the 
city  over  a  mile  of  16-ft.  6-in.  reinforced-concrete  pave- 
ment laid  in  1913  by  county  day  labor  crews  at  a  cost 
of  10,500,  nearly  $1  per  square  yard.  The  crown  is 
1 1  in.  and  the  subgrade  is  a  loose  fluffy  black  soil  which 
becomes  mucky  when  wet.  Reporting  on  pavement  de- 
velopment in  Iowa  to  the  Iowa  Engineering  Society 
Raymond  Zack,  district  engineer,  Iowa  Highway  Com- 
mission, gave  the  following  information  as  to  this  10- 
year-old  slab: 

No  tests  were  run  on  cement  or  the  sand  and  grravel. 
Unwashed  material  was  u.sed.  The  sand  came  from  a  pit 
on  Willow  Creek  and  contained  a  heavy  percentage  of  red 
clay.  Since  then  culverts  have  been  built  near  this  pit  and 
material  hauled  from  Ma.son  City,  because  the  local  deposit 
is  unfit  for  such  use.  The  coarse  aggregate  consisted  of 
soft  limestone,  strippings  from  the  local  cement  plant  and 
of  unwashed  gravel  abounding  in  shale  and  lumps  of  clay. 
The  material  was  dumped  on  the  subgrade  and  shoveled  into 
wheelbarrows  and  hauled  to  the  mixer.  Two-inch  wooden 
forms  were  used  and  the  riding  qualities  of  the  surface  are 
about  as  poor  as  the  concrete  itself. 

This  pavement  has  been  in  continuous  service  since  laid. 
There  arc  numerous  transverse  and  longitudinal  cracks 
which  are,  of  cour.se,  kept  filled  with  tar.  During  (he  last 
two  summers  several  holes  developed  due  to  raveling  of 
the  concrete.  Two  on  the  west  end  of  the  mile  near  the 
renter  of  the  paving  were  filled  with  tar  and  gravel  and 
cause  no  more  trouble.  One  hole  raveled  out  near  the 
edce  and  a  little  later  traffic  broke  through  smashing  out 
a  triangular  piece  about  18  in.  on  a  side.  Another  such 
piece  broke  out  this  last  summer  over  an  old  wooden  1  x  1-ft 
biix  culvert,  which  had  bi-en  left  in  and  i.s  now  badly 
deca.ved. 

The  action  of  the  tires  is  causing  dome  wear  on  this 
surface  but  by  taking  care  of  (he  maces  that  ravel  this 
pavement  will  servo  for  a  good  many  more  years.  After 
it  is  unsatisfactory  as  a  pavnment  it  will  be  worth  the 
original  investment  as  a  base  for  .some  more  permanent 
type  of  resurfacing:. 
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New  System  of  Sewage  Treatment  at  Graham,  Texas 

Septicization  Precedes  Activation — Storage  Comes  Automatically  Into  Use  When  Blower  Shuts  Off — 
Return  Sludge  Reduced — System  Does  Not  Require  Technically  Skilled  Operatives 

By  Henry  E.  Elrod 

Consulting  Engineer,  Dallas,  Tex.,  and  Los  Angeles,  Calif. 


SEPT-AER-SED  is  the  name  given  to  a  new  sy.stem 
of  sewage  treatment  which  was  put  into  daily  oper- 
ation early  in  June,  1922,  at  Graham,  Tex.  As  the 
name  implies,  the  system  comprises  septic  tanks, 
aeration  chambers,  and  sedimentation  chambers.  The 
combination  is  the  basis  of  patents  issued  Dec.  19,  1922. 

The  advantages  of  the  Sept-aer-sed  system  of  sewage 
treatment  over  the  conventional  activated-sludge  proc- 
ess are:  (1)  The  complete  elimination  of  the  troublesome 
excess  activated  sludge.  (2)  The  small  volu/ne  of  air 
required  for  the  production  of  a  stable  final  effluent. 
(3)  The  lack  of  a  necessity  for  technically  skilled  oper- 
atives. A  plant  of  this  type  will  treat  8  to  10  m.g.d. 
of  strong  municipal  sewage  per  acre  per  day,  with  a 
volume  of  air  less  than  that  required  for  the  usual 
activated-sludge  plant,  in  the  proportion  that  the  reduc- 
tion of  suspended  solids  accomplished  by  the  prelim- 
inary sedimentation  in  the  septic  tanks  bears  to  the 
total  suspended  solids  in  the  raw  sewage.  The  operation 
of  the  plant  produces  no  offense  whatever  and  satis- 
factory operating  results  are  obtained  by  intelligent, 
though  not  necessarily  technically  skilled,  operatives. 
Considering  the  cost  of  the  sludge  conditioning  and 
drying  equipment  and  housing  required  in  connection 
with  the  operation  of  the  conventional  activated-sludge 
plant,  the  cost  of  the  Sept-aer-sed  plant  is  materially 
less  than  that  of  the  other  type.  With  the  elimination 
of  sludge  handling  and  drying  costs,  the  reduction  in 
the  volume  of  air  required,  and  the  lack  of  a  necessity 
for  high-priced  operatives,  operating  costs  for  the 
Sept-aer-sed  system  will  also  be  very  much  less  than 
those  of  the  conventional  activated-sludge  process. 

Studies  at  San  Angela,  Tex. — The  development  of 
the  Sept-aer-sed  system  of  sewage  treatment,  as  in- 
stalled at  Graham,  is  the  result  of  studies  and  experi- 
ments carried  on  for  several  years  at  San  Angelo,  Tex., 
where  an  experimental  plant  of  this  type  was  installed 
in  July,  1917,  for  the  San  Angelo  Sewer  Co.  Condi- 
tions of  topography  in  San  Angelo  were  such  that  the 
only  practicable  location  for  a  treatment  plant  wasi 
within  a  thousand  feet  of  the  business  center  of  the 
city;  there  was  no  option,  therefore,  but  to  install  an 
activated-sludge  plant. 

On  the  theory  that  the  amount  of  air  required  for 
the  oxidation  of  the  suspended  organic  content  of  the 
sewage  is  proportional  to  the  quantity  of  such  organic 
matter  in  the  sewage,  a  septic  tank  was  provided  for 
the  reduction  of  a  portion  of  the  suspended  solids  and 
a  proportional  reduction  of  the  air  requirement  was 
accomplished;  it  was  not  expected,  however,  that  a 
greater  reduction  in  the  quantity  of  excess  activated 
sludge  would  be  produced  than  the  proportional  reduc- 
tion of  the  suspended  solids  in  the  septic  tank.  The 
final  effluent  at  San  Angelo  carried  an  average  of 
24  p.p.m.  of  solids;  so  when  month  after  month  no 
excess  sludge  was  drawn  off  to  be  disposed  of  extra- 
neously,  it  was  thought  that  what  excess  sludge  was 
being  produced  was  passing  off  in  the  final  effluent. 
Since  these  solids  seemed  to  be  inert,  and  caused   no 


offense,  no  attention  was  paid  to  the  matter  until  late 
in  1920,  when  analyses  of  the  final  effluent  showed  the 
solids  to  be  cellulose-dissolved  paper — which,  being  of 
lesser  specific  gravity  than  the  sludge,  floated  out. 

On  discovering  that  the  operation  of  the  San  Angelo 
plant  produced  no  excess  activated  sludge,  efforts  were 
immediately  made  to  ascertain  the  cause  therefor. 
Until  a  better  explanation  of  this  phenomenon  is 
advanced,  the  following  one  will  stand:  The  amount 
of  excess  activated  sludge  produced  by  the  aeration  of 
raw  sewage  depends  upon  the  amount  and  character  of 
the  suspended  organic  content  of  the  sewage  being 
aerated,  the  length  of  the  period  of  aeration  and  the 
volume  of  air  supplied,  per  unit  of  sewage. 

Septicization  Before  Activation — In  the  ordinary 
activation-sludge  process,  raw  sewage  is  admitted 
directly  into  the  aeration  chamber.  This  raw  sewage 
contains  fecal  matter  in  large  particles,  together  with 
greases,  oils,  and  other  trade  wastes.  Approximately 
95  per  cent  of  the  air  required  for  its  aeration  is 
effective  only  for  the  mechanical  agitation  of  the  sew- 
age, to  break  up  the  larger  particles  of  fecal  matter 
and  separate  it  from  the  greases,  oils,  trade  wastes, 
etc.  The  remaining  5  per  cent  of  the  air  is  all  that 
is  necessary,  ordinarily,  for  the  oxidation  of  the  finely 
comminuted  organic  content  of  the  sewage.  By  placing 
a  septic  tank  ahead  of  the  aeration  chamber,  the  reduc- 
tion of  a  large  portion  of  the  solid  content  of  the  sew- 
age is  accomplished  naturally;  much  of  the  suspended 
matter  is  changed,  in  the  septic  tank,  to  solids  in  solu- 
tion, and  practically  all  greases,  oils,  and  trade  wastes 
are  retained  in  the  tank.  Those  solids  which  do  not 
settle  out  in  the  septic  tank  are  very  finely  comminuted, 
anaerobically.  Consequently,  when  the  septic  tank 
liquor  entei-s  the  aeration  chambers,  practically  the 
total  volume  of  air  supplied  to  it  is  effective  as  an 
oxidizing  agent,  veiy  little  being  needed  for  mechanical 
agitation.  This,  in  effect,  is  equivalent  to  reducing  the 
suspended  solid  content  of  the  raw  sewage  to  a  point 
where  aeration,  for  a  long  period  with  a  large  volume 
of  air,  would  produce  biochemical  oxidation  to  an  extent 
which  would  eliminate  the  excess  activated  sludge. 

Most  of  the  difficulties,  requiring  constant  attention 
and  technical  skill  to  overcome,  encountered  in  the 
operation  of  the  ordinary  activated-sludge  process  are 
occasioned  by  the  low  stability  of  .the  sludge  produced, 
the  normal  variations  in  the  strength  of  the  sewage, 
its  variable  rate  of  production,  and  trade  wastes.  In 
the  Sept-aer-sed  process,  the  sludge  is  quite  stable, 
samples  having  stood  in  open  and  in  closed  containers, 
with  and  without  water,  for  weeks  without  becoming 
septic.  It  dries  readily  and  naturally  without  the  least 
offense.  The  sludge  is  quite  different,  in  practically 
all  characteristics,  from  sludge  produced  by  the  aeration 
of  raw  sewage.  Individual  particles  of  the  "floe" 
closely  resemble  small  particles  of  sponge.  Since  prac- 
tically all  extraneous  matter  is  retained  in  the  septic 
tank,  the  sludge  is  clear  and  clean  in  appearance  and 
is  quite  flocculent ;   its   specific   gravity   is   lower  than 
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that  of  the  ordinary  activated  sludge;  however,  the 
sludge  settles  rapidly  and  completely,  or  sufficiently  so 
for  all  practical  purposes. 

The  effects  of  the  variable  strength  of  the  sewage 
during  different  periods  of  the  day  are  largely  over- 
come in  the  septic  tank,  as  the  sewages  of  different 
strengths  are  mingled  into  a  liquor  of  fairly  uniform 
strength.  By  providing  storage  tanks  in  connection 
with  the  septic  tanks,  peak  flows  of  sewage  may  be 
diverted  thereinto,  to  be  raised  by  lifts,  operated  by 
air  from  the  aeration  system  during  off-peak  periods, 
thus  smoothing  out  the  peaks  and  valleys  of  the  nonnal 
24-hour   production   of   sewage,   so    that   a   practically 


Means  are  provided  for  clearing  the  septic  tank  of  its 
sludge,  if  and  when  sufficient  sludge  has  accumulated 
to  make  its  i-emoval  desirable.  (The  septic  tank  of 
the  San  Angelo  plant,  which  is  of  similar  design  and 
which  has  been  in  operation  for  more  than  five  years, 
had  not,  at  last  report,  accumulated  sufficient  sludge 
to  require  cleaning.  In  fact,  on  Oct.  25,  1921,  after 
4J  years  operation,  there  was  less  than  9  in.  of  sludge 
on  the  floor  of  the  tank.) 

The  Night-Flow  Storage  Tank  is  simply  an  open  tank 
of  sufficient  capacity  to  contain  the  night  flow  of  sewage 
(approximately  30  per  cent  of  the  day  flow).  During 
the  day,  the  contents  of  this  tank  are  transferred  to 
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Covcicil  sfr'tic  tank  in  riulit  r.ar.  with  .storage  tank  for  re- 
ceiving septic  effluent  for  niglit  storage  back  of  it.     Activa- 

uniform  volume  of  sewage  of  fairly  uniform  strength 
is  charged  into  the  aeration  chambers  continuously. 

The  Graham  Sept-aer-sed  Plant  was  designed  to 
treat  0.3  m.g.d.,  of  rather  strong  domestic  sewage,  but 
at  the  present  time  the  plant  is  handling  only  an  aver- 
age of  0.143  m.g.  daily.  Because  of  the  small  flow  the 
plant  is  being  operated  only  eleven  hours  each  day. 
Automatic  control  devices  have  been  installed,  .so  that 
the  plant  may  shut  itself  down  at  6  p.m.,  or  at  any 
predetermined  time;  it  is  only  necessary  for  the  oper- 
ator to  start  the  plant  each  morning,  after  which  he 
may  leave  it  without  further  attention  until  the  next 
morning;  or,  the  plant  may  be  run  continuously  with 
no  more  attention  than  is  necessary  to  keep  the  motor 
and  blower  properly  oiled.  For  the  present,  however, 
this  plant  has  a  regular  attendant  during  the  entire 
operating  period,  to  protect  it  from  possible  interfer- 
ence from  curious  visitors,  and  from  mischievou.s  boy.s. 

In  general,  the  plant  consists  of  a  grit  chamber, 
septic  tank,  night-flow  storage  tank,  two-compartment 
aeration  chamber,  final  sedimentation  chamber  and  a 
blower  house. 

The  Septic  Tank  is  of  the  Cameron  type,  hut  of 
upecial  design.  Seals,  constructed  near  the  inlet  and 
outlet  ends  of  the  tank,  entrap  the  gases  produced  by 
the  anaerobic  decomposition  of  the  settling  solids, 
which  gases  may  be  readily  burned  if  at  any  time 
they  are  found  to  create  offense.  A  compartment  at 
the  inlet  end   of  the  tank  serves  as   a  grit  chamber. 


tirjn  tank  with  compressed  air  supply  pipes  at  front,  backed 
by  sedimentation  tank.     Pump  and  blower  house  In  center. 

the  aeration  chamber  by  means  of  a  small  centrifgual 
pump.  In  future  plants  of  this  type,  which  are  intended 
to  be  opei-ated  during  the  day  only,  the  sewage  from 
the  storage  tank  will  be  ti'ansferred  to  the  aeration 
chamber  by  means  of  lifts,  operated  with  air  from  the 
aeration  system;  if  these  lifts  are  conti-olled  by  floats, 
the  liquor  will  be  transferred  in  quantities  vai-ying 
with  the  noi'mal  day  flow  of  raw  sewage,  thus  smoothing 
out  the  peaks  and  valleys  thereof. 

The  Aeration  Chamber  is  like  those  common  to  the 
activated-sludge  process,  but  does  not  need  to  be  as 
large  as  those  usually  employed,  as  sufficient  aeration 
of  the  septic  tank  liquor  may  be  effected  in  three  to 
four  hours.  Grade  S  filtros  plates,  set  with  neat  cement 
in  pre-cast  concrete  plate  holders,  are  provided  for  air 
diffusion.  No  trouble  has  been  experienced  with  the 
plates  clogging  on  account  of  the  intermittent  operation 
of  the  plant.  The  diffusion  of  air  is  apparently  perfect 
and  since  there  are  no  coarse,  heav>-  solids  in  the  liquor 
being  aerated,  this  condition  should  obtain  indefinitely. 
The  ratio  of  filtros  area  to  aeration  chamber  surface 
area  is  as  1  to  4.5. 

The  Final  Sedimentation  Chamber  is  of  the  con- 
ventional hopper-bottom  type.  On  account  of  the 
comparatively  low  specific  gravity  of  the  sludge 
produced  by  the  aeration  of  septic  tank  effluent  the 
settling  tank  was  designed  to  handle  only  750  gai.  of 
liquor  per  square  foot  of  tank  .surface  area. 

The  Merhanical  Equipment  of  the  plant  consists  of: 
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(1)  A  No.  3  Nash  Hytor  positive-pressure,  belt-driven 
blower,  actuated  by  a  15-h.p.,  electric  motor.  This 
blower  has  a  normal  capacity  of  324  cu.ft.  of  free  air 
per  minute,  under  7.5  lb.  pressure,  at  600  r.p.m.  At 
present,  this  blower  is  being  operated  at  483  r.p.m., 
at  which  speed  it  compresses  about  180  cu.ft.  of  free 
air  per  minute,  under  7.5  lb.  pressure.  (2)  A  Swaby 
vertical,  direct-connected,  motor-driven,  centrifugal 
pump,  of  500-g.p.m.,  capacity.  This  pump  is  cross  con- 
nected to  each  chamber  and  compartment  of  the  plant 
and  to  the  final  effluent  channel,  so  that  the  contents 


air  line,  and  the  liquor  flows  freely  through  the  gate. 
On  starting  the  blower,  the  gate  is  immediately  sealed 
automatically,  thus  turning  the  flow  of  liquor  into  the 
aeration  chamber  again. 

From  the  aeration  chamber  the  liquor  flows  over 
weirs  into  the  final  sedimentation  chamber,  from  which 
the  clear  effluent  flows  to  a  near-by  water  course.  All 
of  the  settled  sludge  is  continuously  returned,  from  the 
hopper  bottom  of  the  chamber,  to  the  inlet  end  of  the 
aeration  chamber,  by  means  of  an  air  lift. 

Analytical   Results — The  accompanying  table   shows 


Sec+ion     A-A 


K^-'i?"H 


Seo+ion      E-E 


PLAN   AND   .SECTIONS   OF    "SEPT-AER-SED"    SEWAGE-WORKS,    GRAHAM,   TEXAS 


of  any  chamber,  or  compartment,  may  be  transferred 
to  any  other  chamber,  or  compartment,  or  to  the  final 
effluent  channel.  (3)  A  100-g.p.m.,  Swaby  horizontal, 
direct-connected,  motor-driven,  centrifugal  pump.  This 
pump  is  utilized  to  transfer  the  liquor  from  the  night 
flow  storage  tank  to  the  aeration  chamber.  (4)  Auto- 
matic control  devices,  operated  by  air  pressure  from 
the  blower.     (5)  A  Bristol  recording  sewage-flow  gage. 

Operation  Sequence — When  the  sewage-works  are  in 
use  the  septic  tank  effluent  flows  over  weirs  into  the 
aeration  chamber.  When  the  plant  is  shut  downi  the 
septic  tank  effluent  is  automatically  sent  to  the  storage 
tank.  This  is  accomplished  by  means  of  an  air-lock 
gate,  set  in  the  wall  between  the  ^septic  tank  and  the 
storage  tank.  As  long  as  the  blower  is  in  operation, 
the  gate  is  kept  sealed  by  air  therefrom.  When  the 
blower  stops,  the  air  in  the  "lock"  is  released  through 
a  channel  cut  in  the  seat  of  a  valve  in  the  connecting 


the  i-esults  of  analyses  made  by  the  Fort  Worth 
Laboratories.  Methylene  blue  stability  tests  of  the 
final  effluent  were  made  at  the  plant  from  time  to 
time,  during  the  first  few  weeks  of  the  operation  of 
the  plant.  On  account  of  the  fact  that  there  were  many 
interruptions  to  the  normal  operation  of  the  plant  due 
to  the  "tuning  up"  of  the  machinery,  etc.,  and  of  the 
fact  that  the  septic  tank  had  not  been  in  operation 
sufliciently  long  to  produce  normal  septic  action,  these 
tests  were  not  uniformly  satisfactory,  but  were  not 
unsatisfactory  during  even  short  periods  of  operation 
when  there  were  no  disturbing  conditions.  Tests  ordi- 
narily showed  color  at  room  temperatures  (80  deg.  F. 
minimum  to  102  deg.  F.  maximum)  from  6  to  10  days 
and  often  for  a  much  longer  period. 

Operation  Cost — The  present  cost  of  operation  of  the 
Graham  plant  cannot  be  used  as  a  fair  criterion  for 
that  of  other  plants  of  this  type,  on  account  of  the 
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high  cost  of  electric  current  and  the  comparatively 
small  production  of  sewage  at  this  time.  Extensions 
to  the  city's  sewer  system  of  approximately  100  per 
cent,  recently  completed,  will,  it  is  expected,  soon  bring 
the  production  of  sewage  up  to  a  volume  approximating 
the  normal  capacity  of  the  plant.  For  a  plant  of  this 
type  and  size,  operated  at  normal  capacity,  560  kw.-hr. 


ANALYSES   OF   RAW   AND   TREATED    SEWAGE, 

GRAHAM.  TEX. 

(All  in  parts  per  million  except  as  indicated) 

Septic 
Raw  Tank  Final 

Sewage*     Effluent     Effluent 
Solids: 

Total     1,310  1,080       TT.'i 

Suspended    460  375         lit 

Alkalinity     376 

Nitrogen : 

Free  ammonia   1.6 

Alb.  ammonia    0.01 8 

Nitrites    0.400 

Nitrates    0.500 

Oxygen  consumed    12.000 

Color    40.000 

Odor,  hot  and  cold Musty 

Turbidity    10.000 

Stability,  4  days  at  37°  C 84% 

•Sample  of  raw  sewage  collected  at  8.30  a.m. 

tCellulose  :  mainly  toilet  paper  ;  most  settles  in  three  hours. 

Another  set  of  samples,  collected  the  same  day,  showed  chlorine, 
B.  Coli  and  total  bacteria  as  follows: 

Chlorine  Total 

P.P.M.         Bacteria  B.  Coli  per  C.C. 

Raw  sewage    335         Present  2,400.000 

Pinal   effluent    225         Present  in  0.01  c.c.  10.000 

Creek      above      sewage-works 

outlet 465          Present  in  0.0  c.c.  600 

Creek  below   outlet    235          Present  in  u. 01  c.c.  35,000 

Mr.  Elrod  states  that  "the  greater  bacterial  count  in  the  creek 
water  below  the  outlet  than  in  the  final  effluent  is  due  to  by-pass- 
ing raw  .sewage  into  the  creek  shortly  before  the  report  was  made 
In  connection  with  'tuning  up'  the  plant." 


of  current  are  required  to  treat  1,000,000  gal.  of  sew- 
age with  0.66  cu.ft.  of  air  per  gallon  of  sewage  treated. 
It  is  believed,  however,  that  satisfactory  results,  under 
ordinary  operating  conditions,  can  be  had  with  O..^  cu.ft. 
of  air  per  gallon  of  .sewage  treated.  The  blower  in 
the  Graham  plant  could  not  be  economically  operated 
at  a  rate  of  less  than  0.66  cu.ft.  of  air  per  gallon 
of  sewage,  at  which  rate  satisfactory  results  were  pro- 
duced. 

The  initial  co.st  of  the  Graham  plant  wa.s,  in  round 
figures,  $16,000  exclusive  of  land.  The  plant  has  been 
approved  for  the  Texas  State  Board  of  Health  by  V.  M. 
Ehlers,  state  sanitary  engineer.  The  plant  was  de- 
signed and  the  construction  supervised  by  the  Elrod 
Engineering  Co.,  of  Dallas,  Tex.,  and  the  construction 
wa.q  done  by  the  Janes  Contracting  Co.,  also  of  Dallas. 


Assessment  of  Street  Resurfacing  Costs 

Information  gathered  from  163  cities  by  the  Civic 
Affairs  Committee  of  the  Indianapolis  Chamber  of  Com- 
merce discloses  four  standard  practices:  (1)  Total  cost 
of  resurfacing  paid  by  city;  (2)  property  owners  and 
city  contribute  equally;  (3)  two-thirds  of  cost  paid  by 
abutting  property  owners,  the  remaining  one-third  by 
the  city;  (4)  total  cost  paid  by  abutting  property  own- 
erR.  Of  163  cities,  93  assess  some  portion  of  the  cost  of 
resurfacing  on  the  property  benefited.  Of  the.sc  93. 
89  assess  the  entire  cost  against  the  property  benefited; 
60  assess  in  excess  of  two-thirds  of  the  cost,  and  the 
amount  as.sessed  in  the  remaining  cities  ranges  from  2.'> 
per  cent  to  50  per  cent.  Seventy  cities  make  no  iissess- 
ment  against  abutting  property  for  rosurfa»inK. 


Opportunities  for  Engineers  in  the 
U.  S.  Civil  Service 

FROM  time  to  time,  either  organizations  or  educa- 
tional institutions  desire  information  as  to  the  op- 
portunities offered  by  the  United  States  Civil  Service 
Commission  for  engineers.  Though  no  establishment 
of  the  government  service  has  been  charged  with  the 
collection  of  comprehensive  data,  a  few  figures  are  avail- 
able which  denote  the  range  of  engineering  service. 

In  a  letter  from  the  United  States  Civil  Service  sec- 
retary to  Prof.  J.  C.  L.  Fish,  of  the  department  of  civil 
engineering,  Stanford  University,  who  had  sought  such 
information  to  convey  to  his  civil  engineering  students, 
there  were  included  the  data  herein  given, 

The  secretary  of  the  commission  called  attention  to 
the  disparity  between  salaries  paid  for  the  same  engi- 
neering designations  in  different  bureaus.     His  asser- 

CIVIL  ENGINEERING  POSITION'S  IN  THE  U.  S.  CIVIL  SERVICE 
(In  most  cases,  employees  at  salaries  of  $2,500  or  less,  are  allowed  the  increase 
of  J20  a  month  granted  by  Congress.) 

Department  Bureau  No.  of 

Engineering  or  or  Employ-    Salary   Range 

Designation  Office  Branch  ees         From—     To — 


Civil  engr.  and  supt. 

of  constr. 

War 

Quartermaster 

15 

$1,800 

$3,600 

Civil  engr. 

II 

2.400 

3.600 

Ordnance 

4 

2,400 

2,600 

Treasury 

Supervising 

.\rcliitect 

9 

1,200 

2,500 

Interior 

Reclamation 

114 

2,400 

Ip 

Interstate 

Com. 

Commission 

125 

1.320 

9,000 

Agriculture 

Forestry 

1 

2,000 

.\sst.  civ.  engr. 

War 

Engineer 

180 

2,100 

4,500 

InteriL.r 

Ueclaniation 

84 

1,500 

2.280 

.\sso.  civ.  engr. 

Commerre 

Standards 

2 

2,200 

2.400 

Jr.  civ.  engr. 

War 

Engineer 

265 

1,500 

3,O0C 

Civ.  eng.  aid 

Na%T 

Yanis  A-  Docka 

8 

day   10.00 

14    16 

Sr.  highway  engr. 

Agriculture 

Public  Roads 

86 

2.500 

3,600 

Highway  engr. 

91 

2,100 

2,900 

Sr.    highway    bridge 

engr. 

II 

3,000 

3, £00 

Highway  bridge  engr. 

9 

2.100 

3,000 

Jr.     highway    bridge 

engr. 

3 

1,620 

2.100 

.Sr.  irrigation  engr. 

7 

2,000 

3,000 

Irrigation  engr. 

6 

1,800 

2.220 

Sr.  drainage  engr. 

II 

2,500 

3,000 

Oral  noge  engr. 

5 

2,100 

2,500 

Jr.  drainage  engr. 

I 

1,660 

Junior  engr.  &  deck 

officer 

Commerce 

Coast  and 

CJeml.  Survey 

70 

2,000 

♦ 

Chief  of  road  survey 

party 

Agriculture 

Public  Roads 

40 

1,800 

2.100 

•Supervisor  of  surveys 

Interior 

Land  Office 

1 

mo.     300 

Asflt .    flupervi.«!or    of 

surveys 

10 

mo.     250 

Cadastral  engr. 

63 

mo.     155 

200 

•Surveyor 

37 

mo.      125 

150 

•• 

War 

Engineer 

43 

1,500 

1.800 

" 

Agricnlfure 

Fiin-slrv 

27 

1,400 

2.200 

Trnnsitman 

Interior 

I.niKl  ( KTiro 

30 

mo,     ,100 

120 

Agrirulture 

I'libiir  Roads 

52 

1200 

1.800 

Topographic    dmft*- 

".'.'" 

War 

Air 
(^iLirtorm  aster 

2 
1 

1.400 
1,800 

1.800 

" 

interior 

Keiianiulion 

14 

1.500 

I'P 

•■ 

."(urv.-y 

36 

1,800 

2,700 

Land  ( Htire 

57 

1.000 

2,340 

•• 

Aeriruliure 

S.nls 

n 

1,200 

1,800 

•' 

Forestry 

10 

1,300 

2.160 

C..nsl  A  Gend 

•' 

14 

1,200 

2.900 

•• 

Pn.1  flfTipe 

74 

1.200 

2.000 

•• 

Nnvv 

14 

day     6  72 

10  00 

Itichwny  cirafis 

Publ^r  Roncl. 

22 

1,200 

1,800 

nraftsmsn 

War 

Fnnineer 

115 

1.500 

3,000 

•  Prrtmolion  toemnmisBionrrl  grade. 



tion  is  that  "one  of  the  outstanding  complexities  of  the 
federal  civil  service  is  the  lack  of  uniformity  in  pay  for 
the  same  grade  of  work  in  difTerent  branches  of  the 
service."  The  reclassification  Ijill  passed  at  the  last 
session  of  Congress,  fakes  care  of  this  wide  disparity. 
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Headwalls  for  Pipe  Culverts 

Wide  Range  in  Designs — Light  Walls  Satisfactory 

in  Warm  and  Cold  Climates — Headwalls 

Not  Always  Necessary 

By  Howard  See 

President,  Dixie  Culvert  &  Metal  Co.,  Atlanta,  Ga. 

FROM  the  very  beginning  of  systematic  road  build- 
ing, pipe  culverts  have  been  used  extensively.  While 
the  culverts  on  any  particular  road  job  represent  a 
relatively  small  percentage  of  the  total  cost  of  the  job, 
yet  in  the  aggregate  the  amount  of  money  annually 
spent  on  culvert  installations  runs  well  into  the  millions, 
an  item  which  justifies  the  necessary  study  to  develop 
the  most  economical  designs  and  practices. 

An  investigation  of  the  headwall  designs  for  pipe 
culverts  as  shown  by  the  standard  drawings  of  the 
various  state  highway  departments  produces  some  very 
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YARDAGE  AND  COST  OF  TWO  HEADWALLS 
Showing    variation    in    practice    of    state    highway    depart- 
ments.    Cost  computed  at  $22  per  cu.yd.  for  concrete. 

interesting  comparisons.  The  author  obtained  from 
each  state  highway  department  copies  of  its  headwall 
designs,  and  tabulated  the  amount  of  concrete  required 
for  the  various  diameters  of  culverts  according  to  the 
standards  of  the  various  states.  The  table  shows  great 
variations. 

A  24-in.  culvert  may  be  considered  of  average  size; 
comparisons  made  on  it,  which  are  typical  of  those  that 
might  be  made  of  other  sizes,  have  been  charted  in  the 
accompanying  diagram.  According  to  the  standards 
of  California  there  is  required  for  the  two  headwalls 
1.62  cu.yd.  of  concrete.  The  amount  required  by 
Nevada  is  the  same.  This  is  the  lightest  headwall  of 
any  of  the  states.  Georgia,  Arizona,  Louisiana,  Mis- 
sissippi, Oklahoma,  Florida,  Tennessee,  Utah  and  New 
Jersey  require  3.24  cu.yd.,  or  twice  as  much;  Indiana 
7.1  cu.yd.,  and  Kansas  9.0  cu.yd.,  over  five  times  as 
much  as  California.  This  comparison  is  made  on 
straight  or  flat  headwalls,  and  the  same  relation  would 
not  exist  between  the  yardages  of  the  wing-wall  type 
or  the  U  type.  However,  the  straight  type  is  the  one 
most  generally  used,  the  others  being  generally  used 
only  to  meet  some  special  condition. 

At  first  sight  it  seems  likely  that  the  mild  winters 
of  California  make  possible  a  lighter  headwall  than  is 
necessary  in  states  having  harder  winters.  But  Idaho, 
South  Dakota,  North  Dakota,  and  Montana  use  the 
lighter  headwalls,  and  yet  these  are  states  in  which  the 


winters  are  most  severe.  It  is  a  reasonable  assumption 
that  the  lighter  headwalls  would  be  satisfactory  in  other 
states  and  that  those  states  which  have  the  heavier 
designs  could  make  substantial  savings  by  revising 
their  standards  accordingly. 

Headwalls  Not  Ahvays  Necessary — A  discussion  of 
the  design  of  headwalls  for  pipe  culverts  brings  up  the 
question  of  when  headwalls  are  and  when  they  are  not 
necessary  on  a  pipe  culvert  installation.  It  is  general 
if  not  universal  practice  in  all  states  to  build  headwalls 
on  all  pipe  culverts.  It  has  been  a  requirement  on  Fed- 
eral Aid  roads.  Are  these  headwalls  a  real  necessity 
in  all  cases?  In  many  instances  the  cost  of  the  head- 
walls  is  greater  than  the  cost  of  the  culvert  pipe  in- 
stalled, so  that  the  cost  of  the  culvert  installation  would 
be  reduced  by  at  least  half  if  the  headwalls  were 
omitted ;  even  in  those  states  in  which  the  lighter  head- 
walls  are  used  the  possible  saving  would  be  very  sub- 
stantial. 

A  study  of  this  subject  has  brough  the  author  to  the 
conclusion  that  the  headwall  is  not  universally  neces- 
sary, and  that  where  it  is  not  a  necessity  it  should  be 
omitted.  The  function  of  the  headwall  is,  of  course, 
to  act  as  a  retaining  wall  and  to  prevent  the  erosion  of 
the  fill  or  subgrade  in  which  the  culvert  is  installed. 
In  a  great  many  cases  this  could  be  done  better  and 
at  the  same  time  more  economically  by  the  substitution 
of  additional  length  of  pipe  for  the  headwall.  This 
would  be  particularly  practical  in  the  case  of  the  down- 
stream end,  for  here  the  important  function  is  getting 
the  water  away  from  the  toe  of  the  fill  as  quickly  as 
possible  and  with  as  little  erosion  as  possible. 

In  railroad  construction  it  is  the  practice  to  omit 
headwalls  on  pipe  culverts  except  where  some  special 
local  condition  makes  their  use  necessary.  This  is  sig- 
nificant for  the  reason  that  railroad  engineering  is  very 
much  older  than  is  highway  engineering,  and  that  econ- 
omies of  design  have  naturally  been  much  more  com- 
pletely worked  out.  The  chief  engineers  of  several  of 
the  leading  railroads  of  the  country  were  consulted  on 
this  point,  and  in  general  they  agreed  that  the  headwall 
is  not  a  universal  necessity  on  pipe  culvert  installations 
and  that  the  general  practice  should  be  not  to  build 
headwalls  except  where  it  is  required  by  some  local 
condition. 

The  omission  of  headwalls  would  not  be  equally  prac- 
tical on  all  types  of  pipe  culverts.  Those  types  which 
are  installed  in  short  lengths  more  definitely  require 
headwalls  than  those  which  are  installed  in  greater 
lengths,  such  as  cast-iron  pipe,  or  more  particularly, 
corrugated  pipe.  The  short-length  pipe,  not  being  me- 
chanically bound  together,  would  have  a  tendency  to 
cause  trouble  by  undercutting  of  the  end  section,  which 
would  cause  it  to  disconnect  itself  from  the  adjacent 
section,  after  which  the  same  action  would  be  repeated. 
That  type  of  culvert  pipe  which  is  mechanically  a  one- 
piece  construction  lends  itself  admirably  to  the  omis- 
sion of  the  headwall.  This  is  particularly  true  on  the 
downstream  end,  for  long  lengths  of  cast-iron  pipe  or 
corrugated  pipe  can  be  so  installed  that  the  end  can  act 
as  a  cantilever,  overhanging  the  fill  or  bank  by  several 
feet  if  necessary.  This  permits  the  culvert  to  discharge 
its  water  well  clear  of  the  toe  of  the  fill,  thereby  reduc- 
ing erosion  or  undercutting  to  a  minimum.  Such  con- 
struction as  this  is  not  pai-ticularly  novel,  being  fre- 
quently used  on  railroad  construction. 

It  is  the  aim  of  the  author  to  direct  the  attention  of 
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highway  engineers  to  two  points:  first,  the  desirability 
of  revision  of  standards  in  many  states  in  order  that 
headwalls  might  be  built  of  lighter  design;  second,  the 
desirability  of  omitting  headwalls  w-here  they  are  not 
necessary.  The  latter  would  mean  that  each  individual 
installation  would  have  to  be  analyzed  on  its  merits 
and  that  the  general  policy  of  requiring  headwalls  in 
all  instances  should  be  abandoned.  Instead,  greater 
responsibility  and  discretion  should  be  placed  on  thi 
local  engineer.  He  should  determine  where  headwalls 
are  necessary  and  where  they  are  not  necessary.  There 
is  no  reason  why  this  practice,  general  in  railroad  work, 
would  not  be  applicable  in  highway  construction. 


Effective  Joint  Filling  Methods 
in  Brick  Paving 

By  J.  F.  Gallagher 

Asphalt  Sales  Department,  The  Texas  Co.,  New  York 

EFFECTIVE  methods  of  applying  asphalt  joint  filler 
in  brick  paving  as  exemplified  in  work  done  last 
year  at  Decatur,  111.,  appear  to  have  been  developed  by 
Walter  C.  Schwartz  of  Bloomington,  111.,  a  contractor 
specializing  in  this  operation. 

Having  taken  care  of  the  preliminary  features,  such 
as  sweeping  the  brick,  the  initial  application  of  asphalt 
is  made  over  an  area  of  about  200  square  yards.  This 
partly  fills  the  joints  and  leaves  a  thin  film  on  the 
surface  of  the  brick.  After  the  asphalt  has  been  given 
an  opportunity  to  cool,  it  contracts  so  that  the  joints 
are  only  about  half  filled.  Then  follows  a  second 
application  over  the  same  area,  which  is  intended  to  fill 
the  joints  flush  and  slightly  increase  the  thickness  of 
the  surface  coating  on  the  brick.  As  applied  the 
asphalt  is  flush  but  upon  cooling  it  contracts  and  drops 
slightly  below  the  general  level.     In  order  to  bring  this 


KiUI^INii  JOI.NTS  WITH   .SQUEEGEK   MACHINE 
Applying  asphalt  fllliT  to  a  brick  pavement  by  a  nqueeKce 
machine   Insures   a  more  uniform   and   erfcctlvc  application. 

flush  with  the  .squeegee  coat,  a  third  application  is  made 
after  which  the  pavement  presents  a  smooth  uniform 
appearance. 

As  will  be  found  in  almost  any  job  of  brick  paving, 
there  are  usually  a  few  brick  the  corners  of  which  have 
been  broken  ofl'  in  handling,  or  which  may  have  been 
laid  a  little  farther  apart  than  the  others.  Of  course, 
such  i)laces  require  a  greater  amount  of  fill'-r  in  order 
to  eliminate  the  holes  or  relatively  open  joints.  To 
take  care  of  such  spots,  they  are  "pointed  up"  by  means 
of  the  old-fashioned  cone-shaped  pouring  can.  After 
"pointing  up,"  dry  torpedo  sand  is  spread  in  the  usual 
way,  and  while  hot  .sand  is  to  be  preferred,  good  results 
have  been  obtained  in  warm  weather  from  the  use  of 
dry  torpedo  sand  or  stone  chips  free  from  dust.         « 


POINTI.M;  I  r  a  I 
The  last  of  three  steps  in  sl' 
joints  between   the  brick. 


i:i'   K    I'AVEMENT 

?uring  complete  Ailing  of  tlie 


One  might  gain  the  impression  that  the  successful 
procedure  as  above  outlined  would  entail  the  use  of 
considerably  more  filler  and  a  greater  labor  cost  than 
the  ordinary  single-application  method.  However,  Mr. 
Schwartz  states  that  from  his  experience  he  has  proved 
he  does  not  use  any  more  material  than  the  average 
contractor  in  a  single  application.  This  he  attributes 
to  his  squeegee  machine  method  of  applying  the  filler 
which  enables  him  to  go  over  the  area  much  more 
rapidly  than  by  the  hand  squeegee  method.  The  second 
and  third  applications  require  very  little  material,  and 
for  the  reason  that  the  machine  must  of  necessity  be 
pulled  over  the  pavement  at  a  rapid  rate  in  making 
these  applications,  the  labor  cost  is  low. 

The  accompanying  views  illustrate  the  methods 
referred  to  as  practiced  at  Decatur,  where  Mr.  Schwartz 
was  sub-contractor,  the  general  contractor  being  File 
&  Collins  of  Decatur.  The  asphalt  used  on  this  work 
was  Texaco  No.  39  paving  filler. 

Attention  might  be  drawn  to  the  type  of  .squeegee 
machine  used,  which  is  regarded  by  the  contractor  as 
being  largely  responsible  for  the  success  he  has  had  in 
filling  brick  pavements.  It  enables  the  operator  to  apply 
as  much  or  as  little  material  as  desired,  the  amount 
spread  being  regulated  by  the  speed  with  which  it  is 
drawn  over  the  pavement.  Also  due  to  the  fact  that 
the  hot  material  is  spread  as  soon  as  it  strikes  the 
pavement,  a  very  uniform  finish  can  be  obtained.  In 
this  respect  the  writer  considers  it  far  superior  to  the 
ordinary  hand  stiueegee,  as  it  eliminates  to  a  large 
degree  the  possibility  of  a  large  amount  of  hot  material 
being  poured  over  the  pavement  before  it  can  be 
squeegeed  into  the  joints.  Where  this  occurs  the  mate- 
rial chills  quickly,  forming  a  relatively  thick  mat  on  the 
surface  of  the  pavement,  and  instead  of  filling  the  joints, 
simply  bridges  them. 


Motor  Maintenance  in  Detroit  Water-Works 

The  seventy-eight  automobiles  owned  by  the  Detroit 
Water  Department  traveled  during  the  year  ending 
June  .30,  1922,  584,.371  miles,  used  71,493  gal.  of  ga.so- 
line  and  4,787  gal.  of  oil  at  a  total  co.st  of  $72,883.  Thir. 
figure  includes  maintenance,  depreciation,  intere.st  on 
investment  but  not  garage  rental.  Of  the  78  cars  25 
are  passenger,  30  commercial  and  light  deliver>'  and 
23  trucks  of  from  1  to  fi  tons  capacity. 
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Successful  Malaria-Mosquito  Work 
at  Carbondale,  111. 

state,  City  and  Railroad  Combine  to  Drain  Swamps, 

Clear  Ditches  and  Oil  Ponds — Control 

of  Rain  Barrels  and  Wells 

COMPARATIVELY  high  death  rates  from  malaria 
in  southern  Illinois  (10  to  30  per  100,000  in  dif- 
ferent counties)  have  led  the  State  Board  of  Health 
to  undertake  measures  for  eliminating  the  malaria 
mosquito.  The  methods  employed  at  Carbondale,  in 
Jackson  County  (death  rate  11  to  15),  were  described 
recently  in  a  paper  before  the  Illinois  Society  of  Engi- 
neers by  Harry  F.  Ferguson,  chief  state  sanitary  engi- 
neer and  A.  F.  Dappert,  assistant  sanitary  engineer. 
An  kbstract  of  this  paper  is  given  in  the  following 
paragraphs. 

In  Jackson  county  there  are  from  2,700  to  3,000  cases 
of  malaria  annually.  Assuming  the  economic  loss  per  case 
at  $100,  which  would  be  a  conservative  figure  and_  would 
include  the  cost  of  medicine,  doctor  bills  and  loss  in  pro- 
ductive earnings,  the  annual  economic  loss  to  the  county 
is  more  than  $250,000.  That  county  could  well  afford, 
therefore,  to  spend  a  large  sum  yearly  until  mosquito 
breeding  places  have  been  eliminated.  The  eradication  of 
mosquitoes  is  the  most  effective  method  of  malaria  control 
and  drainage  is  the  most  effective  anti-mosquito  measure. 
At  Carbondale  the  campaign  was  directed  against  the 
malaria  mosquito  but  included  all  species  and  was  very 
successful.  In  1921  there  were  267  cases  of  malaria  in  the 
city  or  4.26  per  cent  of  the  population.  At  the  end  o^^  e 
season's  work  a  house-to-house  canvass  showed  nm^:..  ' 
cases,  or  0.3  per  cent  of  the  population  affected  during 
1922  The  doctors  estimated  fifty-four  cases  for  1922,  but 
even  so,  the  reduction  in  malaria  has  been  great  as  a 
result  of  the  first  season's  work.  Mosquito  breeding  places 
included  about  60  acres  of  cat-tail  swamps  on  the  north 
side  a  40-acre  lake  on  the  south  side,  a  number  of  sma 
ponds,  and  about  six  miles  of  ditches  and  streams,  all 
within  mosquito-flight-distance  of  the  city.  Further,  there 
was  an  enormous  number  of  rain  barrels  and  open  wells 
and  cisterns.  The  Illinois  Central  R.R.  provided  for  the 
drainage  of  the  cat-tail  swamps,  while  the  International 
Health  Board  paid  one-third  and  the  Lions  Club  two-thirds 
of  the  remaining  expenses,  except  the  general  supervision 
by  state  sanitary  engineers. 

For  the  drainage  of  the  swamps  the  Illinois  Central  R.R. 
constructed  9,000  ft.  of  ditch  by  the  dynamite  process  for 
about  $1,200,  or  less  than  half  of  the  estimated  cost  by 
hand  labor.  A  crew  of  six  men  and  one  foreman  completed 
the  work  in  fifteen  days.  The  ditch  had  an  average  cross- 
section  of  about  10  ft.  top  width,  2  ft.  bottom  width,  and 
31  ft.  depth;  its  cost  was  approximately  17c.  per  cu.yd. 

The  40-acre  lake  on  the  south  side  was  abundant  with 
cat-tail  growth  and  pond  lilies  in  a  number  of  small  bays, 
and  there  was  also  a  fine  growth  of  grass  around  the  edges 
of  the  lake,  making  it  an  ideal  breeding  place  for  mos- 
quitos.  The  water  level  in  the  lake  was  dropped  18  in. 
by  cutting  the  outlet  wall,  and  a  great  reduction  in  breed- 
ing was  at  once  apparent.  The  bays  were  cleared  of  the 
cat-tails  and  pond  lilies,  and  portions  of  the  surface  and 
the  edges  were  oiled  throughout  the  season.  A  careful 
examination  in  September  failed  to  find  any  breeding, 
when  in  May,  before  the  work  started,  as  many  as  200 
larvae  could  be  secured  in  a  single  dip  with  a  small  dipper. 
Ditches  and  streams  in  the  area  wer*  carefully  regraded, 
cleared,  and  kept  in  proper  condition  for  oiling.  All  ditches 
and  other  collections  of  water  in  the  area  were  oiled  once 
each  week.  Frequent  inspections  showed  that  almost  per- 
fect control  was  established  on  natural  breeding  places. 
Control  of  rain  barrels  and  other  man-maintained  breed- 


ing places  was  the  most  troublesome  part  of  the  campaign. 
In  June,  out  of  664  open  wells  and  cisterns,  breeding  was 
found  in  391,  and  of  these  584  were  immediately  stocked 
with  Gambusia.  A  later  inspection  of  sixty  wells  and 
cisterns  showed  that  the  fish  were  performing  their  duties 
well;  only  two  cisterns  were  found  breeding  and  the  fish 
had  apparently  been  removed  from  these.  The  control  of 
rain  barrels  and  tubs  was  accomplished  by  regular  house- 
to-house  inspections.  In  June  the  first  inspection  showed 
1,030  containers,  831  being  rain  barrels  and  tubs  which 
were  found  breeding  mosquitoes.  The  second  inspection  in 
June  caught  296  containers  breeding.  The  third  inspection 
154,  and  the  fourth  inspection  206.  For  the  fifth  inspec- 
tion every  container  holding  water  in  the  city  was  oiled. 
The  next  three  inspections  caught  nineteen,  seven  and 
eleven  containers  breeding.  By  the  height  of  the  mosquito 
season,  almost  perfect  control  had  been  established. 

The  cost  of  work,  not  including  the  supervision  by  state 
sanitary  engineers,  or  of  the  work  done  by  the  Illinois 
Central  R.R.,  was  $1,599,  or  about  25c.  per  capita.  The 
total  cost,  including  that  of  the  railroad  work  and  allowing 
for  the  State  sanitary  engineer's  time  and  expenses,  was 
about  $4,260,  or  68c.  per  capita.  The  work  resulted  in  the 
prevention  of  at  least  200  cases  of  malaria  and  relief  from 
the  mosquito  nuisance.  If  each  case  of  malaria  is  figured 
at  $100  (and  the  Illinois  Central  R.R.  was  willing  to  spend 
$8,000  to  prevent  some  125  cases  annually  among  its  em- 
ployees), the  net  saving  to  Carbondale  from  the  reduction 
of  malaria  alone  was  at  least  $15,700.  This  charges  off 
the  entire  cost  of  the  ditching  and  other  work  of  a  per- 
manent character  against  the  first  year's  economic  saving 
resulting  from  freedom  from  malaria.  By  less  expendi- 
tures in  future  years,  greater  economic  savings  will  thus 
prevail. 

Moreover,  the  draining  of  the  swamps  and  repairing 
of  ditches  and  drainage  channels  has  increased  the  value 
of  the  lands  affected. 


Leaching  Action  of  Water  on  Zinc  Chloride 

A  LTHOUGH  zinc  chloride  is  one  of  the  most  effective 
x\  of  wood  preservatives'  it  will  not  give  permanent 
protection.  Under  the  action  of  water  this  preservative 
loses  its  strength  in  two  ways.  In  time  a  considerable 
amount  of  the  solution  is  leached  out  of  the  wood,  and 
that  remaining  is  not  of  sufficient  strength  to  be  effec- 
tive. It  has  also  been  brought  out  in  a  study  of  pre- 
servatives at  the  Forest  Products  Laboratory  that 
water  eventually  causes  a  chemical  decomposition  of 
zinc  chloride  by  the  removal  of  excess  chlorine. 

Samples  of  ties  analyzed  after  service  had  a  zinc 
content  equivalent  to  0.4  lb.  of  zinc  chloride,  with 
scarcely  enough  chlorine  present  for  0.08  lb.  of  zinc 
chloride  per  cubic  foot.  Treated  blocks  leached  for  a 
month  at  the  laboratory  lost  about  90  per  cent  of  their 
chlorine  content  and  only  70  per  cent  of  their  zinc. 

The  disappearance  of  the  chlorine  from  zinc  chloride 
explains  decay  which  has  been  found  in  treated  ties 
and  timbers  which  still  have  high  zinc  content.  Al- 
though the  zinc  is  the  toxic  or  poisonous  pai't  of  zinc 
chloride,  it  is  not  effective  against  the  fungi  which  cause 
decay  unless  it  is  combined  with  some  acid  radical 
which  makes  it  soluble.  In  consequence,  in  analyzing 
zinc-chloride-treated  wood  after  service  it  is  necessary 
to  determine  both  the  chlorine  and  zinc  content  in  order 
to  calculate  the  amount  of  presei'vative  solution  present 
in  the  wood. 

Even  then  only  a  very  rough  estimate  can  be  formed, 
for  some  of  the  chlorine  which  would  be  obtained  in 
the  analysis  is  in  the  wood  in  the  form  of  an  insoluble 
basic  chloride  of  unknown  composition. 
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Methods  for  Determining  Street 
Pavement  Crowns 

New  Crown  Formula  Presented — Symmetrical  and 

Unsymmetricai  Distribution  Explained — 

Inverted  Crowns  for  Alleys 

By  F.  S.  Besson 

Major.  Corps  of  Engineers.  V.   S.  A.,  Assistant  to 

Engineer  Commissioner,  District  of  Columbia 

(Copyriglit  1923   by  F.  S.  Besson) 

DIFFERENT  methods  of  procedure  are  followed  in 
establishing  street  crowns  where  the  street  and 
its  intersections  are  at  the  same  level  and  where  they 
are  at  different  levels  and  also  in  the  case  of  alley 
pavements  where  there  are  no  curbs  and  gutters.  In 
the  following  discussion  a  new  and  simple  crown 
formula  is  suggested  and  crown  distribution  is  con- 
sidered (1)  when  distribution  is  symmetrical,  (2)  when 
distribution  is  unsymmetricai  and  (3)  for  alley  pave- 
ments  with   inverted   crowns. 

New  Crown  Formula — There  are  many  rules  for  de- 
termining roadway  crowns,  one  of  the  best  known  being 
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FIG.   1— CROWN  DIAGRAM  FOR  STREET  PAVEMENTS 

Dare's  formula,  which  has  been  in  use  many  years  and 
gives  excellent  results: 

TV  (100  —  4L) 

6,300  +  50L' 

In  this  formula  C  =  crown  in  inches;  IV  ^=  width  of 
roadway  in  inches,  and  L  =  longitudinal  grade  ex- 
pressed as  a  percentage.  The  crown  decreases  as  the 
longitudinal  grade  increases.  Some  formulas  require 
more  crown  for  asphalt  surfaces  than  for  other  type."?, 
while  other  rules  require  the  opposite.  In  order  to 
carry  water  quickly  to  the  gutters,  it  is  evident  that 
more  cross  slope  should  be  given  a  rough  absorbent 
type  of  pavement  than  a  smooth  non-absorbent  type. 
Steep  cross  slopes  give  a  sidewise  tilt  to  vehicles  and 
make  the  effects  of  a  slippery  pavement  felt  more  than 
do  slight  slopes.  However,  the  pavements  suitable  for 
city  use.  are  practically  all  in  one  class  as  far  as 
smoothness  is  concerned  and  the  question  of  cross  slope 


FIG.    2— COMPARISON   OF  PARABOLIC  DISTRIBUTION  OF 
CROWN  WITH  THAT  BY  FORMULA  T  =  0.266    (16  —  L) 

may  well  be  settled  by  the  adoption  of  a  single  crown 

formula.     One  of  simple  application  and  a  practicable 

mean  of  those  in  general  use  is  as  follows: 

W 
C  =  ^  (16  -  L) 

For  example,  for  a  50-ft.  roadway  and  4  per  cent  longi- 
tudinal grade 

■50 

(16  —  4)   =  60 


10 


that  is,  0.60  ft.  since  C  =  crown  in 


ft. 
100' 


W 


width 


of  roadway  in  ft. ;  L  =  longitudinal  grade.  The  foot, 
since  all  field  work  is  carried  out  with  that  unit,  is  used 
rather  than  the  inch. 

The  diagram,  Fig.  1,  gives  the  crown  in  accordance 
with  this  formula,  from  below  24  ft.  which  width  is  a 
minimum  suitable  for  residential  local  streets,  to  above 
56  ft.  which  width  is  approximately  the  maximum 
necessary  for  a  traffic  highway.  For  a  wide  rapid 
transit  street  the  width  of  the  car  tracks  is  omitted  in 
applying  the  formula.  For  example,  a  72-ft.  roadway 
with  16  ft.  subtracted  for  car  tracks  would  require  the 
same  crown  as  a  56-ft.  traffic  highway.  The  transverse 
slopes  are  laid  off  from  the  outside  rails  toward  the 
gutters  while  the  entire  track  space  is  a  tangent  con- 
necting the  slopes.  If  extra  slope  is  given  the  gutters, 
they  should  be  considered  separately  from  the  roadway. 
The  crown  then  should  be  computed  from  the  top  of  the 
gutter  slope  and  the  roadway  width  taken  exclusive  of 
the  gutters. 

Symmetric^il  Distribution — The  details  of  the  follow- 
ing method  for  crown  distribution  are  based  upon  the 
crown  formula, 

W 
C  =10  (16  -  L). 

When  the  gutter  lines  are  at  equal  elevations,  the 
high  point  of  the  crown  is  at  the  center  of  the  roadway. 
Other  points  on  the  cross-section  are  often  determined 
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FIG.    4— PAVEMENT    SUR- 

K.\CE      REPRESENTED      BY 

CIRCULAR  ARCS  THROUGH 

POINTS    ESTABLISHED    BY 

T  =  0.266   (16  —  L) 


T  = 


by  the  parabolic  foiTnula, 
which  gives  a  drop  of 
one-fourth  of  the  total 
crown  at  a  point  half  way 
between  the  center  line 
and  the  curb.  A  better 
distribution  is  obtained  if 
a  drop  of  one-third  is 
made  at  the  half-way 
points  as  shown  at  H,  Fig. 
2.  The  remaining  two- 
thirds  of  the  crown  is 
then  dropped  between  H 
and  the  curb.  This  plan 
gives  a  transverse  grade 
percentage  from  H  to  the 
curb  double  that  from 
the  center  line  to  H. 

,        .    rj .         u        3  crown      1  C 

--  per  cent  grade  H  to  curb  ^=   ,      .,,.    =  -^jjj 

^  *  i  width        W 

vf  =  per  cent  grade  center  line  to  H  ^% — v^vr-  =  177- 
2       ^  *  i  width       W 

From  the  preceding  equations  it  is  seen  that 

c  =^Itw 

Substituting  this  value  for  C  in  the  crown  formula, 
W 

c  =^Yo  ^^^  ~  ^^ 

The  following  is  obtained:  T  =  0.266(16  —  L). 
For  example,  with  a  1  per  cent  longitudinal  grade  T  = 
0.266  X  15  =  4  per  cent.  The  transverse  grade  varies 
only  with  L,  the  longitudinal  grade.  Thus  there  is  but 
one  value  of  T  for  all  widths  of  roadways  as  long  as  L 
is  constant.  The  relationship  of  T  and  L  is  shown  by 
the  diagram,  Fig.  3. 

Having  drawn  in  the  transverse  grades  the  actual 
cross-section  of  the  finished  roadway  may  be  shown  by 
drawing  arcs  of  circles  through  the  center  line  and  the 
gutters  as  illustrated  in  Fig.  4,  T  and  IT  being  chords 
of  the  arcs.  For  work  in  the  field,  if  the  roadway 
width  is  less  than  40  ft.,  in  addition  to  laying  out  the 
gutters,  only  those  elevations  at  the  center  line  and  at 
the  greater  points,  that  is  between  IT  and  T,  need 
be  given.  Workmen  have  no  difficulty  with  a  crown  if 
grade  pegs  are  at  approximately  10-ft.  intervals.  If 
the  roadway  is  wider  than  40  ft.,  elevations  may  be 
scaled  to  the  arc  on  the  cross-section  in  order  that 
intermediate  grade  pegs  may  be  set. 

In  Figs.  2  and  4  the  vertical  scale  is  greatly  exag- 
gerated in  order  that  it  may  be  easily  seen  how  the 
parabolic  curve  differs  from  the  straight  lines  T  and 
IT,  and  how  closely  the  cross-section  based  upon  T  = 
0.266(16  —  L)  follows  these  lines.  Compared  to  the 
parabolic  curve,  this  cross-section  on  the  drawing  ap- 
pears to  give  a  sharp  break  at  the  center  line  which, 
in  reality,  however,  is  imperceptible  in  a  roadway. 
While  the  departure  from  the  parabolic  curve  is  small, 
the  T  formula  gives  better  crown  distribution  and  great 
ease  of  application  in  actual  practice.  It  may  be  noted 
that  the  crown  formula, 

W 
C  =  f^  (16  -  L) 

is  of  secondary  importance,  since  the  transverse  slope 
formula  is  sufficient  for  laying  out  cross-sections  and 


in  fact,  for  unsymmetrical  roadways  its  use  is  the  only 
satisfactory  method. 

Unsymmetrical  Distribution — An  unsymmetrical  dis- 
tribution of  crown  is  necessary  when  land  abutting  one 
side  of  a  street  is  higher  than  that  on  the  other.  This 
occurs  whenever  a  street  is  built  on  the  side  of  a 
slope.  Cross  streets  cause  the  gutters  at  the  intersec- 
tions to  be  higher  on  the  up-hill  side  than  on  the  down- 
hill side.  Between  intersections,  property  on  the  up-hill 
side  is  above  that  on  the  lower  side.  Sidewalk  and 
curb  are  also  higher  on  the  up-hill  side;  and,  unless 
the  accompanying  gutter  is  placed  higher  than  that  on 
the  down-hill  side  of  the  street,  a  very  unsatisfactory 
appearance  results. 

Sometimes  there  is  a  mistaken  idea  that  roadway 
cross-section  must  be  symmetrical,  with  gutters  on  the 
two  sides  of  a  street  at  equal  elevations;  and,  in  order 
to  attain  this,  steep  slopes  have  been  given  sidewalks 
on  the  up-hill  side.  Also,  curb  has  been  set  with  extra 
height,  above  the  gutter,  showing  as  much  as  a  foot 
whereas  0.55  ft.  should  be  a  maximum  even  in  most 
exceptional  cases.  These  expedients  when  made  use  of 
to  a  reasonable  degree  are  helpful  but  they  should 
not  be  applied  to  the  extent  of  placing  the  up-hill  gut- 
ter at  the  same  elevation  as  the  down-hill  one.  A 
difference  in  elevation  is  necessary  in  order  to  give  a 
side  slope  street  a  good  appearance.  An  unsymmetrical 
crown  can  be  designed  and  constructed  in  the  field  just 
as  easily  as  a  symmetrical  one. 

The  formula,  T  =  0.266(16  —  L)  for  the  transverse 
grade,  which  has  already  been  explained,  is  also  used 
for  unsymmetrical  roadways;  and,  therefore,  its  value 
can  be  taken  from  the  diagram.  Fig.  3.  The  high 
point  of  the  crown,  however,  is  not  in  the  center  of  the 
roadway.  The  cross-section  may  be  laid  out  as  in  the 
following  example.    In  Fig.  5,  the  elevation  of  the  low 

•bline  I 


FIG.   5— UNSTM.METRICAL  DISTRIBUTION  OF  CROWN 

gutter  is  100  ft.,  that  of  the  high  gutter,  100.72  ft. 
The  roadway  is  assumed  to  be  on  a  1  per  cent  longi- 
tudinal grade;  and,  therefore,  from  the  diagram,  Fig. 
3,  r  =  4  per  cent.  Three  per  cent  is  the  mean  slope 
from  A  to  C  and  is  the  same  as  that  from  C  to  B;  but 
the  rise  A  to  C  is  0.72  greater  than  the  fall  C  to  B. 
The  distance  A  to  C  is  greater  than  C  to  B,  by  a  num- 
ber of  feet  equal  to  72  divided  by  the  mean  slope,  or 

72 

^  =  24  ft.     Suppose  the  roadway  width  to  be  56  ft. 

then:  2CB  +  24  ft.  =  56  ft.,  CB.=  16  ft.  and  AC  = 

40  ft.     Furthermore,  it  should  be  noted  that  the  dis- 

72 
tance  from  the  center  line  to  C  equals  12  ft.  =    ~ 

or  the  difference  in  gutter  elevations  divided  by  T  -\- 
IT.  Elevations  at  the  points  H,  C,  and  H'  are  easily 
computed,  for  example ;  H  =  100  -|-  4  per  cent  of  20 
=  100.80  ft.,  C  =  101.20  ft.,  H'  =  101.04  ft. 

The  increase  in  elevation  to  be  given  the  high  gutter 
above  that  of  the  low  gutter  is  a  matter  of  judgment 
and  should  be  at  least  sufficient  to  give  smooth  connec- 
tions at  the  street  intersections.  There  is  a  limit  to  the 
extra  elevation  that  may  be  given  the  high  gutter.  In 
Fig.  5,  as  the  gutter  at  B  is  raised  C  approaches  B 
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FIG.    6— MAXIMUM  EXTRA  ELEVATION  FOR  THE 
HIGH   GUTTER 

and  coincides  therewith  when  H  is  at  the  center  line 
of  the  roadway.  In  such  cases  the  cross-section  is  as 
in  Fig.  6  and  the  limit  of  extra  elevation  of  the  high 
gutter  equals  twice  the  crown   given   by  the  formula 

C  =  JJ(16  —  L) 

To  sum  up;  for  an  unsymmetrical  distribution  of 
crown,  where  E  =  difference  in  elevation,  stated  in 
hundredths  of  a  foot  between  the  gutters,  and  X  =  the 
distance,  in  feet  from  the  center  line  of  the  roadway  to 
the  high  point  of  the  crown: 

T  =  0.266(16  —  L) 
E 


1.5T 


^  X 


For  example,  M  E  =  0.72  ft.  and  T  =  4  per  cent  X  = 

72 
g-=12ft. 


Where  C 


(16  —  L). 


Maximum  value  for  E  =  2C. 
W 
10 

Alley  Crowns — Ordinarily  no  curb  is  used  with  alleys 
and  this  means  that  an  inverted  crown  has  to  be  used, 
that  is,  a  dished  cross-section  with  a  longitudinal  gut- 
ter in  the  center  of  the  alley.  The  cross-section  can 
be  platted  by  using,  as  shown  in  Fig.  7-A,  equal  trans- 
verse slopes  from  the  edges  of  the  alley  to  the  bottom 
of  the  gutter. 


EiaA' 


no.i' 


V l^'^!"-.\ 

Cro»»  Section  A 


Cross  5ec+ ion  B 


FIG.  7— ALLEY  CROSS-SECTIONS 

If  an  alley  is  on  a  side  slope  and  it  is  desired  to  have 

one  edge  higher  than  the  other,  the  cross-section  may 

be   platted   as    in    Fig.    7-B.      The    horizontal    distance 

from  the  low  point  of  the  gutter  to  the  center  line  of 

E 
the  alley  is  obtained  by  the  formula  X  =  gy  where 

E  =  difference  in  elevation,  stated  in  hundredths  of 
a  foot,  between  the  edges  of  the  alley,  and  X  =  the 
distance  in  feet  from  the  center  line  to  the  low  point 
of  the  gutter.     For  example,  if  E  =  0.4  ft.  and  T  = 

40 

X4 

not  be  closer  to  the  edge  than  the  quarter  point,  there- 
fore with  an  alley  width  of  1.5  ft.  and  7"  ==  4  per  cent, 
a  value  for  E  of  as  large  as  0.4  ft.  should  not  be  used 
BJnce  with  X  =  5  ft.  the  low  point  of  the  gutter  would 
be  within  2§  ft.  of  the  alley  edge. 

Where  an  alley  entrance  is  from  a  street  that  is  on 
a  «teep  grade  there  may  be  considerable  difTe^enc^  in 
elevation  from  the  sidewalk  at  the  up-hill  edge  of  the 
alley  to  the  down-hill  edge.  Some  of  this  difference  in 
elevation  may  be  taken  care  of  by  providing  a  step  or 


4  per  cent,  then  X  =  g  '^  ^  =  ^  ^*-  "^^^  Kutter  should 


curb  along  the  up-hill  edge,  between  the  sidewalk  and 
alley  paving. 

Merging  the  grades  of  two  portions  of  an  alley  at  a 
change  in  direction  or  intersection  is  done  in  the  same 
manner  as  for  streets  and  being  not  nearly  so  difficult  no 
explanation  is  necessary.  At  an  alley  exit  the  alley 
gutter  should  be  gradually  done  away  with  so  that  the 
transverse  grades  of  the  alley  will  merge  with  the  gut- 
ter grades  of  the  street  in  an  unbroken  straight  line, 
thus  permitting  the  street  water  to  flow  properly  in 
its  gutter. 

Using  Divers  and  Compressed  Air 
in  Underpinning 

Unusual  Means  Employed  to  Underpin  Brick  Party 

Wall,  10  Stories  High,  During  Boston 

Bank  Building  Construction 

AN  UNUSUAL  method  for  sinking  small  concrete 
l\  caissons  to  underpin  the  wall  of  a  heavy  ten-story 
office  building  was  recently  devised  and  applied  in 
Boston  with  great  success. 

In  the  construction  of  the  new  First  National  Bank 
building,  Milk  and  Devonshire  Sts.,  the  party  wall  of 
the    adjoining    Massachusetts    Trust    building    at   the 


Masscichussetts  Trust   Company 
„       -H 


.47'SVi''--r^ 


First  National  Bank  Building 
FIG.  1— PtAN  OF  UNDEUriNNING  CAISSONS 

south  end  of  the  bank  site  had  to  be  underpinned.  This 
is  a  brick  wall,  ten  stories  high  and  3  ft.  thick  in  its 
lower  portion,  which  is  carried  on  an  I-beam  grillage, 
about  35  ft.  below  sidewalk  grade.  The  grillage  also 
carries  the  steel  columns  which  support  the  floor  .sys- 
tem. At  this  point  the  hardpan,  which  is  the  original 
glacial  till  of  hard  packed  sand  and  boulder  clay,  is 
found  at  approximately  El.  — 37,  or  57  ft.  below  side- 
walk, and  is  overlaid  by  a  stratum  of  very  fine  sand  8 
to  10  ft.  thick.  Overlying  this  sand  is  blu«  clay.  As 
the  trust  company  building  was  occupied,  any  settle- 
ment, disturbance  or  cracking  had  to  be  avoided. 

Experimental  work  developed  the  fact  that  the  sand 
stratum  was  under  sufficient  hydraulic  head  to  make 
necessary  going  through  it  by  some  method  that  would 
insure  no  loss  of  ground  and  at  the  same  time  form 
the  new  basement  retaining  wall  and  provide  support 
for  the  new  and  existing  loads  along  the  property  line. 
The  depth  under  the  existing  grillage  at  which  haz- 
ardous bottom  conditions  were  found  varied  consid- 
erably from  one  end  of  the  wall  to  the  other.  The 
methods  by  which  the  work  was  done  are  as  follows: 

The  wall  length  was  divided  into  conveniently  short 
sections,  and  a  caisson  designed  the  width  of  each  sec- 
tion. Prior  to  starting  a  caisson  under  any  particular 
section,  the  load  on  this  section  was  picked  up  by 
cantilever  needling  and  transferred  to  the  adjacent 
grillage  areas  to  insure  the  safety  of  the  old  brick  wall 
during  construction,  as  it  was  not  in  good  shape.  Care 
was  taken  in  opening  up  new  sections  not  to  overload 
the  blue  clay  under  the  grillage. 

A  starting  pit  was  then  sunk  directly  i.i   front  of 
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the  grillage  to  a  depth  below  its  bottom  sufficient  for 
access.  This  was  then  enlarged  by  tunneling  back 
under  the  grillage  the  proper  width  and  depth  for  the 
caisson,  and  the  hole  was  box-sheeted  to  prevent  move- 
ment of  the  clay. 

In  this  starting  pit  the  first  lift  or  working  chamber 
of  the  concrete  caisson  was  constructed,  4  ft.  high,  with 
a  steel  cutting  edge  around  the  outside  perimeter. 
When  this  lift  had  set  sufficiently,  the  inner  forms  were 
removed  and  sinking  was  started  by  mucking  in  the 
open  from  the  inside,  four  15-ton  ratchet-jacks  being 
used,  with  the  grillage  as  a  reaction,  to  force  the  shell 
down  as  rapidly  as  the  soil  was  removed  from  the 
inside.  When  the  top  of  this  lift  neared  the  bottom  of 
the  starting  pit,  a  second  lift  was  cast  and  the  sinking 
resumed  until  by  this  process  bottom  conditions  were 
reached  which  required  a  change  in  method. 

At  this  stage,  when  the  depth  under  the  grillage 
exceeded  13  ft.,   steel   diaphragm  lockheads   were  set 


FIG.    2— DIVER  ENTERING  CAISSON 

and  bricked  in  the  shaft,  thus  making  an  air  lock,  and 
the  sinking  continued  through  the  quicksand  under  air, 
with  pressures  vai-ying  from  10  to  15  lb.  per  sq.in.,  until 
the  cutting  edge  was  firm  in  hardpan. 

Where  a  minimum  of  13  ft.  was  not  reached,  the 
caisson  was  allowed  to  fill  with  water  to  about  El.  — 18, 
which  was  two  or  three  feet  below  the  grillage,  and  a 
diver  was  employed  to  continue  the  excavation  to  hard- 
pan.  While  El.  — 18  was  somewhat  lower  than  the 
normal  level  of  the  groundwater,  this  head  was  found 
sufficient  to  prevent  any  boiling  of  the  bottom.  The 
method  was  necessarily  slow  and  expensive,  but  it  was 
linquestionably  safe.  When  hardpan  was  reached  the 
diver  removed  all  overlying  material  and  leveled  the 
area  within  the  cutting  edge  wherever  this  was  possible 
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FIG.    3— TYPICAL  SECTION  OF  UNDERPINNING  CAISSON 

without  removing  boulders,  thus  leaving  a  reasonably 
smooth  surface  for  bearing. 

A  concrete  seal  about  4  ft.  thick  was  then  placed. 
Where  air  was  used  for  sinking,  this  concrete  was 
passed  through  the  lock  and  the  pressure  maintained 
long  enough  for  proper  set.  Where  a  diver  was  used, 
the  concrete  was  passed  down  to  him  in  heavy  canvas 
bags  which  he  emptied  and  distributed  over  the  bot- 
tom, the  normal  head  of  water  being  maintained  until 
the  seal  had  properly  set.  The  lockheads  were  now 
removed  or  the  caisson  unwatered,  dependent  on  which 
method  had  been  used,  and  the  rest  of  the  concreting 
was  done  in  the  open. 

After  allowing  the  completed  caisson  to  set  three  or 
four  days,  hydraulic  jacks  were  applied,  using  the 
grillage  as  a  reaction,  to  produce  a  test  load  as  nearly 
25  per  cent  in  excess  of  the  designed  load  as  the  con- 
fined space  and  the  weight  of  the  reaction  would  permit. 
This  test  load  was  then  caught  by  inserting  short  steel 
struts  with  top  and  bottom  bearing  plates  and  driving 
them  tight  with  steel  wedges,  thus  eliminating  future 
settlement  as  far  as  possible.  As  a  further  precaution, 
however,  the  jack  load  was  again  applied  after  a  few 
hours'  time,  and  the  wedges  once  more  driven  tight. 
The  section  was  then  completed  by  concreting  in  these 
struts. 

This,  the  most  important  underpinning  work  executed 
to  date  in  Boston,  is  now  practically  complete,  with  no 
measurable  settlement. 

The  First  National  Bank  employed  Stone  &  Webster 
as  general  contractors,  for  whom  the  Chas.  R.  Gow 
Co.,  New  England  agents  of  the  Raymond  Concrete 
Pile  Co.,  devised  the  methods  used  and  carried  out  the 
work  as  foundation  sub-contractors.  York  &  Sawj'er  of 
New  York  are  the  architects  for  the  bank,  Mr.  H.  G. 
Balcom  is  their  consulting  engineer.  Chas.  T.  Main  is 
consulting  engineer  for  the  Massachusetts  Trust  Co. 


French  Bill  Offers  Housing  Remedy 

In  order  to  make  it  attractive  to  landlords  to  rent 
apartments  and  dwellings  to  families  wiht  children,  a 
bill  has  been  introduced  in  the  French  Chamber  of 
Deputies  providing  for  reduced  taxation  on  real  estate 
ranging  from  25  to  50  per  cent.  A  25  per  cent  reduc- 
tion is  allowed  where  the  ratio  of  children  to  the  number 
of  apartments  is  3  to  1 ;  40  per  cent  reduction  when  the 
ratio  is  4  to  1 ;  and  50  per  cent  reduction  when  the  ratio 
is  5  to  1,  or  higher. 
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Initial  Failure  and  Automatic 
Relief  of  Stress 

Some  Cases  of  Readjustment  of  Relations  of 

Parts  of  Structures  Tending  to 

Aflfect  Safety 

By  David  G.  Coyle 

Structural  Engineer,  Gunvald  Aus  Co.,  New  York  City 

IT  is  a  familiar  process  of  thought,  among  engineers, 
when  the  action  of  a  structure  under  load  is  obscure 
or  disputed,  to  picture  what  would  happen  in  case  of 
complete  failure.  The  imagined  deformations  of  the 
doubtful  members  give  to  the  mind's  eye  an  indication 
of  the  stresses  they  are  called  on  to  carry.  Sometimes 
we  find  that  a  certain  member  cannot  take  an  exag- 
gerated deformation ;  should  it  start  to  fail,  some  other 
part  amply  strong  would  come  into  play  and  prevent 
further  failure,  the  weaker  part  is  said  to  be  "fetching 
up"  on  the  stronger.  This  idea  of  the  automatic  relief 
jf  stress  is  quite  simple  under  some  conditions.  At  other 
times,  however,  it  may  be  used  unconsciously,  concealed 
under  some  assumption  where  it  may  or  may  not  be 
applicable,  a  dangerous  process.  The  purpose  of  this 
article  is  to  examine  the  action  of  fetching  up  as  it  occurs 
in  various  everyday  cases,  so  as  to  bring  out  the  extent 
and  limitations  of  its  usefulness. 

There  are  various  plain  cases  which  will  serve  to  illus- 
trate the  idea  in  its  simple  form.  A  telegraph  key  or 
a  swing  bridge,  starting  to  deflect  under  load,  fetches 
up  on  a  rigid  support  before  reaching  its  elastic  limit. 
A  window  lintel  starting  to  sag  when  touched  by  fire 
does  not  fail  becav.'e  the  wall  fetches  up  as  an  arch,  and 
only  a  few  bricks  are  able  to  follow  the  lintel  downward. 
A  grillage  beam  on  a  hard  support,  such  as  concrete  or 
rock,  starts  to  bend  under  load,  but  this  action  throws 
the  pressure  toward  the  center,  relieving  the  ends,  and 
failure  in  bending  cannot  proceed. 

Whenever  we  assume  that  a  structure  is  more  deter- 
minate than  it  theoretically  is,  we  are  applying  the  idea 
of  the  automatic  relief  of  stress  more  or  less  uncon- 
sciously, and  there  is  a  chance  for  dangerous  error. 
Let  us  examine  some  cases  of  this  kind  more  in  detail. 

Rivet  Groups — A  group  of  rivets  is  statically  indeter- 
minate, since  it  is  theoretically  possible  for  one  rivet 
to  take  all  the  load.  However,  we  assume  that  as  the 
load  increa-ses  the  tightest  rivet  will  start  to  fail,  and 
the  alight  motion  will  bring  others  into  action  until 
enough  are  working  to  carry  the  load.  The  essential 
feature  which  justifies  the  assumption  i.s  that  the  mo- 
tion necessary  to  bring  the  whole  group  into  action  is 
usually  so  slight  that  no  rivet  is  seriously  damaged  by 
Hhearing  before  the  group  fetches  up  as  a  whole.  We 
therefore  avoid  very  long  lines  of  rivets  wKh  the  pull 
applied  at  one  end,  because  the  stretch  of  the  member 
might  .shear  off  the  first  rivet  before  stressing  the  last 
one,  and  so  rip  off  the  connection. 

Continiioiiji  Beam  Fi{iured  as  Simple — Again,  where 
a  structure  though  actually  continuous  is  figured  with- 
out regard  to  continuity,  the  assumption  is  implied  that 
the  connections  can  deform  without  damage  sufllriently 
to  permit  'he  members  to  act  as  they  arc  figured. 
For  instance,  steel  girders  framing  info  opposite  sides 
of  a  column  are  actually  continuous  over  the  support 
under  light  loads;  but  the  rivets  in  the  upper  part  of 
the  connection  are  usually  incapable  of  carrying  the 


full-load  tensile  stress  across  the  column.  They  must 
therefore  start  to  fail,  but  before  they  have  pulled 
apart  the  girder  has  deflected  and  comes  into  action 
as  a  simple  beam.  The  top  rivets  may  be  .standing 
under  their  ultimate  tensile  stress,  but  the  system  has 
fetched  up  so  that  no  further  stretching  occurs  and 
they  do  not  fail. 

Sometimes  it  is  necessary  to  support  a  smaller  steel 
beam  in  the  middle  by  a  strut  down  to  a  heavier  beam 
below.  We  usually  cut  the  upper  beam  in  two,  on  the 
ground  that  it  is  improper  to  figure  the  two  beams  as 
working  together,  since  the  strut  may  be  fabricated 
slightly  too  long  or  too  short.  Yet  in  the  light  of  our 
common  practice  with  steelwork  it  would  seem  fair  to 
figure  both  beams  as  working  in  proportion  to  their 
moments  of  inertia,  since  they  can  take  up  any  initial 
inaccuracy  by  a  preliminary  overstrain  and  initial  fail- 
ure of  one  of  them.  Experience  with  steel  caps  in  mine 
timbering  indicates  that  a  beam  can  be  bent  beyond  its 
elastic  limit  and  yet  be  practically  as  strong  as  before. 

Concrete  Beams— VJMh  concrete  somewhat  different 
considerations  enter.  A  pair  of  beams  framing  into 
a  column  cannot  be  figured  as  simply  supported.  Under 
load  they  will  pull  part  at  the  top  over  the  column,  and 
will  not,  like  a  riveted  connection,  remain  just  as  good 
as  new.  The  crack  in  the  concrete  may  destroy  its 
shearing  strength  and  cause  the  beam  to  fail.  On  the 
other  hand,  in  some  cases,  such  as  that  of  a  long  span 
next  to  a  short  one,  the  '  ng  span  may  be  figured  for 
w/2)  as  a  precaution  against  uneven  settlement.  A 
small  quantity  of  steel  may  be  placed  over  the  support 
to  prevent  ci-acking.  It  is  important  to  note  that  the 
purpose  of  this  steel  is  not  to  carry  a  load  but  to  make 
the  concrete  act  as  do  the  top  rivets  in  a  girder  con- 
nection, i.e.,  stretch  without  losing  its  shearing  strength. 
Most  of  the  authorities,  noting  that  this  steel  over  the 
support  is  overstressed,  condemn  the  whole  arrange- 
ment as  unsafe,  but  the  defense,  if  one  wishes  to  use 
this  system,  is  that  even  though  stretched  beyond  its 
elastic  limit  the  top  steel  will  not  pull  apart  because 
the  beam  fetches  up  as  a  simple  beam. 

Effects  of  Settlement — The  relation  between  settle- 
ment of  footings  and  the  strains  in  the  structure  over- 
head is  often  very  complicated.  It  is  important  to  have 
a  clear  idea  of  which  deformations  will  limit  themselves 
by  fetching  up,  and  which  will  continue  indefinitely  and 
cause  a  failure. 

The  difference  should  be  kept  in  mind  between  a  fluid 
bearing  substance  and  a  compressible  one.  Pile  foot- 
ings or  spread  footings  in  mud  are  often  dependent  on 
friction  for  support,  and  as  the  load  is  increiised  they 
will  continue  to  settle,  while  in  earlh  or  sand  the  bear- 
ing resistance  increa.ses  rapidly  and  limits  the  settle- 
ment. In  the  first  case  the  footing  will  never  fetch  up 
until  it  strikes  hardpan,  and  the  structure  must  be 
able  to  develop  within  itself  the  necessary  resistance 
to  a  permanent  unbalanced  load. 

Where  the  subsoil  is  such  that  an  overload  footing 
will  ultimately  fetoh  up,  the  nature  of  the  stresses  in 
the  structure  may  be  illuminated  by  considering  the 
possible  automatic  relief  of  stress.  An  interior  column 
whose  footing  is  too  large  for  it,  so  that  it  settles  less 
than  those  around  it,  will  receive  an  overload  and  will 
shorten;  this  shortening  tends  to  relieve  the  overload, 
except  that  if  the  elastic  limit  has  been  passed  the 
chances  are  that  there  will  be  enough  eccentricity  to 
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start  a  buckle,  seriously  weakening  the  column.  The 
equilibrium  between  the  resisting  strength  of  the 
column  and  its  load  is  unstable,  in  the  sense  that  once 
it  is  upset  the  column  fails.  A  line  of  beams,  on  the 
contrary,  may  survive  a  considerable  disalignment. 
When  we  design  a  concrete  beam  for  ^vl/8  on  the 
ground  that  its  supports  may  settle  unevenly,  we  do  so 
only  to  be  on  the  safe  side.  Actually  the  chances  are 
that  after  an  unequal  settlement  the  reinforcing  metal 
will  stretch  enough  to  allow  the  negative  steel  to  come 
into  action  if  the  loads  require  its  help — provided,  of 
course,  that  the  displacements  involved  are  so  small  that 
none  of  the  steel  has  been  stretched  to  necking. 

Local  Overstress — Tests  show  that  in  most  steel  struc- 
tures there  are  joints  where  local  stresses  are  far 
beyond  the  working  limits.  Why  are  there  so  few 
failures?  The  answer  doubtless  involves  the  ductility 
of  steel.  A  part  will  carry  say  32,000  lb.  stress,  under 
conditions  which  limit  its  motion  under  stress.  Suppose 
that  in  a  storm  the  wind  loads,  going  beyond  any  it 
has  yet  experienced,  stress  it  to  50,000  lb:  it  stretches 
and  takes  a  permanent  set  at  the  new  length  and  32,000 
lb.  stress.  The  wind  stops,  its  stress  drops  to  22,000 
lb.  and  will  never  reach  32,000  lb.  again  until  the  big 
wind  is  repeated.  In  this  way  a  properly  designed 
building  will  gradually  adju-st  itself  through  the  years 
until  it  has  eased  its  local  stresses  somewhat  below  the 
elastic  limits.  It  is  a  similar  process  that  occurs  in 
aging  a  violin.  Failure  occurs  in  a  steel  structure  when 
there  is  some  local  secondary  stress  (like  that  in  the 
fatal  gusset  in  the  Washington  theater)  which  is  in 
unstable  equilibrium;  it  has  nothing  to  fetch  up  on 
except  the  ground  below,  and  finally  finds  its  resting 
place  there. 

General  Principles — In  conclusion  one  may  outline 
some  general  principles  which  apply  to  the  automatic 
relief  of  stress.  There  are  two  cases,  (a)  a  member 
starting  to  fail  may  fetch  up  before  it  is  strained 
beyond  its  elastic  limit,  or  (b)  the  member  may  be 
strained  beyond  the  elastic  limit  before  it  fetches  up. 
For  safety  the  following  conditions  are  necessary: 

1.  In  all  cases  the  body  which  supplies  the  needed 
strength  must  have  a  fixed  strength  of  its  own.  No 
secure  fetching  up  can  occur  on  mud  or  any  semi-fluid 
except  up  to  the  limit  of  its  capacity  in  buoyancy. 

2.  The  equilibrium  must  be  stable.  Initial  failure 
of  the  part  in  question  must  automatically  reduce  the 
load  or  increase  the  strength  so  that  the  cause  of  failure 
is  unable  to  follow  the  member  through  to  complete 
collapse. 

3.  If  the  geometrical  arrangement  of  parts  does  not 
prevent  the  member  from  being  deformed  beyond  its 
elastic  limit,  the  member  so  deformed  must  be  ductile 
enough  to  remain  practically  unhurt  in  its  new  shape. 
For  concrete  this  ductility  may  be  obtained  by  rein- 
forcement which  brings  about  an  even  distribution  of 
the  stretch. 

Under  all  conditions  the  vital  essential  is  that  if  we 
are  neglecting  some  load  or  stress  because  we  feel  it 
will  be  taken  care  of  by  the  self-adjustment  of  the 
structure,  we  should  think  clearly>and  be  sure  of  just 
what  we  mean  in  each  case.  Our  general  ideas  should 
represent  the  sum  of  definite  thoughts,  not  a  mere  vague 
hopefulness  that  all  will  be  well.  The  cases  cited  in  the 
preceding  may  stimulate  clearness  of  thought  in  a 
direction  where  it  is  not  always  evident. 


Improving  Daylight  Conditions  in 
Railway  Freighthouses 

Alternatives  of  Adequate  Daylight  Light  or 

Supplementary  Electric  Light — Roofs, 

Windows  and  Skylights 

IN  ONE-STORY  freighthouses  of  the  flat-roof  and 
gable-roof  types  which  are  widely  used  the  dis- 
tribution of  daylight  lighting  is  frequently  inefficient, 
since  the  light  enters  only  at  side  windows  and  door- 
ways, the  area  of  which  may  be  obstructed  more  or  less 
by  cars  or  wagons  on  the  track  and  driveway  sides 
respectively.  Canopy  roofs  which  are  placed  just  above 
the  doorway  level,  to  protect  freight  when  being  handled 
to  and  from  the  house,  also  tend  to  obstruct  the  light. 
Furthermore,  the  stacking  of  freight  on  the  floor  of 
the  building  is  likely  to  interfere  with  the  distribution 
-       n  n  & 
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Part  Elevation 


Cross- Section 
TYPICAL,  SECTION  OF  RAILWAY  FREIGHTHOUSB 

or  diffusion  of  interior  light  from  the  sides.  A  typical 
freighthouse  is  shown  in  the  accompanying  drawing. 

Monitor  roofs  which  admit  light  directly  over  the 
middle  of  the  floor  have  been  provided  in  many  cases. 
But  sawtooth  or  pond-truss  roof  construction  to  give 
increased  light  has  been  used  very  little  in  buildings 
of  this  class,  one  reason  assigned  for  this  being  the 
narrow  width  of  the  building,  usually  30  to  50  ft.  It 
appears  probable  that  under  average  conditions  freight- 
house  business  is  hampered  more  or  less  by  inadaquate 
lighting,  which  may  cause  delay  or  inaccuracy  in  bill- 
ing and  in  reading  scale  weights  and  the  marks  and 
addresses  on  tags  and  packages. 

Inquiry  as  to  the  relation  between  freighthouse  work 
and  freighthouse  design  in  regard  to  lighting  facilities 
has  developed  opinions  of  three  classes:  (1)  The 
present  system  which  provides  only  wall  openings  for 
interior  lighting  is  satisfactory;  (2)  This  present  sys- 
tem is  so  unsatisfactory  that  extensive  use  is  made  of 
artificial  light  during  the  day,  but  no  steps  have  been 
taken  toward  improving  or  altering  the  design  in  order 
to  give  greater  daylight  efficiency;  (S)  Some  arrange- 
ment of  roof  lighting  is  employed  and  is  very  desirable. 
There  is  a  rather  general  objection  to  skj'lights  on  the 
ground  of  the  chances  of  leakage  and  consequent  damage 
to  freight. 

Opinions   expressed   on  the   subject   depend   largely 
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upon  geographic  and  climatic  conditi  .ns.  Thus  a 
Canadian  engineer  considers  that  a  flat  roof  from 
which  snow  will  be  swept  by  the  wind  is  decidedly 
preferable  to  any  irregular  shape  of  roof  on  which 
snow  might  accumulate.  An  engineer  on  a  large  rail- 
way system  extending  mainly  through  the  Southern 
states  is  well  satisfied  with  buildings  having  a  solid 
sloping  roof  and  sidewalls  in  which  the  only  openings 
are  doorways  8x8  ft.  separated  by  10-ft.  panels  of  blank 
wall,  as  shown  in  the  drawing.  The  upper  half  of  each 
door  is  glazed,  but  a  canopy  9  to  12  ft.  wide  e.xtends 
along  each  side  of  the  house,  just  over  the  doorways, 
thus  preventing  much  direct  light  from  reaching  the 
middle  of  the  floor.  The  freight  scales  ai'e  placed  adja- 
cent to  the  10-ft.  stretches  of  solid  wall.  It  is  stated, 
however,  that  freight  is  so  stacked  as  to  provide 
passageways  for  trucking,  and  that  even  with  the  doors 
closed  there  is  sufficient  interior  light  to  permit  the 
work  to  be  carried  on  without  delay. 

In  other  designs  there  are  side  windows  alternating 
with  the  doorways,  while  some  modern  freighthouses 
have  both  sides  composed  entirely  of  sliding  doors 
which  form  the  panels  between  the  columns  supporting 
the  roof.  In  some  cases  also  a  line  of  shallow  windows 
is  placed  above  the  doorways,  an  arrangement  which 
should  improve  the  interior  lighting  materially.  In 
general  the  lighting  requirements  are  similar  to  those 
of  factory  and  industrial  buildings,  but  as  a  rule  these 
later  buildings  are  wider  than  freighthouses  and  have 
a  much  larger  area  of  window  space,  while  one-story 
manufacturing  buildings  usually  have  some  provision 
for  lighing  through  the  roof.  Nevertheless,  the  pre.sent 
tendency  in  the  design  of  such  buildings  is  to  increase 
the  window  area,  even  to  the  extent  of  using  curtain 
walls  composed  almost  entirely  of  glass. 

Present  unsatisfactory  conditions  in  the  lighting  of 
freighthouses  together  with  the  possibility  of  improve- 
ment in  these  conditions,  were  noted  in  Enqineering 
News-Record  of  March  9,  1922,  p.  393.  This  article 
showed  that  even  in  a  freighthouse  35  ft.  wide  and 
having  a  monitor  roof  the  lighting  was  inefficient,  leav- 
ing many  dark  or  gloomy  areas.  By  means  of  larger 
windows  the  glazed  area  was  increased  260  per  cent. 
Much  depends  upon  environment  and  maintenance.  As 
to  environment,  a  lighting  area  which  is  ample  for  a 
freighthouse  in  a  country  town  may  prove  quite  in- 
adequate for  a  city  building  in  a  smoky  atmosphere 
and  surrounded  by  tall  buildings.  As  to  maintenance, 
the  lighting  efficiency  will  be  higher  where  the  walls 
are  whitewashed  or  painted  a  light  color  and  where  the 
walla  and  windows  are  kept  clean.  Freight  should  not 
be  stacked  close  to  walls  and  windows,  a  broad  passage- 
way being  kept  clear  along  the  sides  of  the  building. 

Reference  has  been  made  to  the  daylight  use  of 
flectric  light  in  freighthouses.  In  advocacy  of  this 
practice  it  has  been  urged  that  electric  light  is  now  so 
cheap  as  to  warrant  its  use  in  this  way  in  order  to 
facilitate  the  work  of  the  freighthouse,  thus  eff"ecting 
some  economy  in  operation.  For  such  industrial  light- 
ing it  is  essential  to  provide  lamps  of  proper  type,  posi- 
tion and  spacing  in  order  to  give  a  general  diffusion  of 
light  and  to  avoid  alternations  of  light  patches  and 
deep  shadows.  For  the  interior  electric  lighting  of 
freighthouses  the  following  recommendation  is  made  in 
a  bulletin  on  "Modern  Practice  in  Railroad  Lighting," 
issued  by  the  National  Lamp  Works,  Cleveland,  Ohio: 

"A  direct  lighting  system  should  be  installed  which 


should  provide  an  intensity  of  from  three  to  six  foot- 
candles.  Reflectors  should  be  used  and  they  should  be 
mounted  high  enough  to  insure  sufficient  intensity  in 
the  vertical  plane  to  enable  package  markings  to  be 
easily  read." 

But  even  if  artificial  lighting  is  cheap,  daylight  is 
cheaper,  and  it  seems  evident  that  in  many  cases  it  is 
practicable  to  improve  daylighting  conditions  very 
materially.  Two  points  may  be  noted  as  calling  for  con- 
sideration in  the  design  of  new  freighthouses  and  the 
improvement  of  existing  freighthouses:  (1)  Can  ade- 
quate daylight  lighting  be  provided  for  economic  oper- 
ation of  the  business  under  average  conditions,  leaving 
electric  light  for  use  on  dark  days  and  for  night  work; 
(2)  if  electric  light  is  considered  essential  to  supple- 
ment daylight  in  regular  day  work,  how  can  it  be 
arranged  so  as  best  to  combine  economy  and  efficiency. 


Municipal  Waste  Disposal  in  Iowa 

IOWA,  a  state  of  small  towns,  has  comparatively  few 
municipally-ovraed  garbage  and  waste  disposal  sys- 
tems. While  the  problem  is  essentially  engineering, 
little  attention  is  paid  to  it  by  municipal  engineers  ac- 
cording to  Earle  L.  Waterman,  associate  professor  of 
sanitary  engineering,  State  University  of  Iowa,  in  a 
paper  presented  recently  to  the  Iowa  Engineering  So- 
ciety. Information  from  cities  of  moi'e  than  7,000  popu- 
lation was  given,  mostly  obtained  from  the  city  clerks. 
The  costs  per  capita  shown  in  the  table  are  computed 
on  the  basis  of  the  1921  expenditures  and  population  of 
the  1920  census. 

In  thirteen  of  the  largest  cities,  all  over  16,000,  the 
collection  is  done  by  city  employees  or  by  a  contractor 
for  the  city.  In  only  one  city  of  less  than  16,000  popu- 
lation is  the  collection  handled  as  a  community  problem. 

As  to  area  covered  by  the  collection  system  the  replies 
to  a  questionnaire  were  as  follows:  Des  Moines,  less 
than  one-half  but  all  of  the  thickly  settled  portions; 
Sioux  City  and  Cedar  Rapids,  75  per  cent;  Clinton,  66 
per  cent;  Waterloo,  Council  Bluff's,  Burlington,  Ottumwa 
and  Mason  City  practically  the  whole  area. 

Professor  Waterman  noted  the  following  with  refer- 
ence to  methods  of  disposal: 

Feeding  to  Hogs — In  most  instances  where  the  municipal 
garbage  is  fed  to  hogs  the  hogs  are  owned  by  private 
parties  who  are  either  contractors  collecting  the  garbage  or 
individuals  who  receive  it  from  the  collectors.  In  Waterloo 
and  Fort  Dodge  private  companies  collect  the  garbage  and 
use  it  for  hog-feeding.  Sioux  City  is  the  only  municipality 
in  the  list  which  owns  its  own  hogs  and  hog  farm. 

Savilary  Fill — In  some  Iowa  cities,  both  garbage  and 
refuse  arc  used  for  filling  in  low  land.  This  method  is 
economical  and  satisfactory  where  it  is  properly  done,  but 
a  cause  of  many  complaints  when  it  is  not  carefully  planned 
and  executed.  It  is  reported  as  being  satisfactory  at  Daven- 
port where  low  land  along  the  Mississippi  River  is  being 
reclaimed.  Here  piles  of  ashes  and  dirt  arc  spaced  along 
the  top  of  the  emhankment  so  that  there  is  just  room  for 
the  garbage  wagons  to  back  in  between  the  piles  and  dis- 
charge their  load  of  garbage  on  the  face  of  the  bank.  As 
soon  as  the  wagon  is  pulled  out,  men  with  long  handled 
shovels  cover  the  garbage  with  8  to  10  in.  of  earth  and 
ashes.  Approximately  2  cu.yd.  of  covering  are  required  for 
each  IJ  cu.yd.  of  garbage.  It  is  occasionally  necessary  to 
obtain  cover  material  from  outside  sources. 

Incinrrntiov^-ln  Council  BUifTs,  Mason  City  and  Ottumwa 
incinerators  arc  used  for  the  disposal  of  municipal  wastes. 
This  method  has  also  been  used  in  Des  Moines  but  it  is 
reported  that  "the  operation  of  the  incinerator  has  been 
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abandoned  because  of  excessive  costs."  Cost  of  operation 
as  reported  for  Mason  City  and  Ottumwa  do  not  appear  to 
be  excessive.  In  Council  Bluffs  the  service  is  paid  for  by 
the  people  for  whom  rendered  and  not  by  a  tax  levy  as  is  the 
case  at  Mason  City  and  Ottumvi^a.  The  city  clerk  at  Council 
Bluffs  states  that  the  incinerator  in  that  city  has  been  in 
operation  for  several  years  and  that  as  far  as  the  garbage 
problem  is  concerned  they  consider  that  it  is  satisfactorily 
solved.     The  state  sanitary  engineer  makes  the  following 


Thnbers  for  Floorinrj  Systems  should  in  all  cases  be  as 
heavy  as  can  be  used  within  economical  cost.  It  should  alsc 
be  given  a  light  creosote  treatment  (6  lb.)  after  it  has  been 
framed,  etc.,  whenever  that  is  possible.  This  recommenda- 
tion of  framing  (including  bolt  holes)  before  treatment,  is 
the  one  most  often  objected  to  as  impracticable,  impossible 
or  too  costly.  Actual  and  continued  trial  has  proved  it 
practicable  on  most  ordinary  simple  construction  on  San 
Francisco  Bay,  where,  except  for  one  company,  all  creo- 


TABLE  I— CO.STS  AND  METHODS  OF  MUNICIPAL  REFUSE  DISPOSAL  IN  IOWA  CITIES 


City 

Des  Moines   

Sioux  City 

Davenport    

Cedar  Rapids   ,    . 

Dubuque 

Waterloo 

Council  Bluffs 

Clinton 

Burlington    

Ottumwa 

Mason  City    

Ft.  Dodge  , 
Muscatine. 
Keokuk   . 

Boone 

Iowa  City 

Oskaloosa   ...    . 

Greston   

*  Five  months. 


1920 

Collection 

Pop. 

By 

126.468 

City 

71,227 

City 

56.727 

City 

45,566 

City 

39,141 

36,230 

Contract 

36.162 

Citv 

24,151 

City 

24.057 

Contract 

23,003 

City 

20,065 

City 

19,347 

Priv.  Col. 

16,068 

City  and  Contract 

14.423 

Private  collection 

12,451 

Private    collection 

11,267 

Contract 

9,427 

Private   collection 

8.034 

Private   collection 

M  thod     f  D- 

Costs  per 

Capita  for 

1921 

$0.54 

.71 

":38 

".'60 

■*!l3 

.35 
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comment  on  the  Council  Bluffs  incinerator:  "All  the  gar- 
bage and  refuse,  except  ashes  and  tins,  is  hauled  to  an 
incinerator  and  burned.  Prom  65  to  75  lb.  of  coal  is  used 
per  ton  of  garbage  and  the  officials  have  no  trouble.  The 
incinerator  is  located  near  the  residential  district  and  it  is 
so  clean  and  so  free  form  odor  that  you  would  not  know  it 
was  there  unless  you  saw  it." 


Wharf  Construction  Details  to  Protect 
Against  Marine  Borers 

ADDITIONAL  details  concerning  wharf  construction 
jLX.  to  protect  against  marine  borer  depredations  were 
given  in  the  report  of  the  wharf  construction  section 
of  the  San  Francisco  Bay  Marine  Piling  Committee  at 
the  recent  meeting  of  the  American  Wood  Preservers 
Association.  Last  year's  recommendations  (see  Engi- 
neering News-Record,  March  2,  1922,  p.  358)  have  been 
widely  approved  but  the  following  points  have  been 
added  by  a  special  subcommittee,  W.  H.  Kirkbride, 
engineer  maintenance  of  way  and  structures,  Southern 
Pacific  Co.,  and  Ralph  A.  Beebee,  city  harbor  engineer, 
Oakland. 

Bracing — Wharf  structures  built  on  creosoted  piling 
should  not  be  braced  by  means  of  lateral  braces  or  any 
method  which  requires  framing  below  the  high  tide  line. 
Batter  piles  having  their  connections  above  high  tide  line, 
form  a  satisfactory  method  of  bracing  such  structures. 

Fender  Lines — Full  length  fender  piles  should  be  creo- 
soted to  increase  their  life  against  marine  borers  and  be 
protected  from  the  mechanical  wear  which  ordinarily  limits 
their  life.  This  protection  can  be  satisfactorily  accom- 
plished by  using  untreated  stubs,  spaced  alternately  with 
the  fender  piles  and  set  out  so  as  to  absorb  the  shock  from 
ships.  For  California  ports  Eucalyptus  is  availab'e  and 
might  be  suitable  for  fender  stubs,  since  it  has  the  neces- 
sary hardness  and  toughness.  It  is  already  being  used  to 
some  extent  for  this  purpose  by  the  Board  of  State  Harbor 
Commissioners. 

The  flooring  system,  by  its  importance,  deserves  more  at- 
tention than  has  previously  been  given  to  it.  The  following 
recommendations  are  devoted  to  that"  phase. 

Cutoffs,  Corbels  and  Caps — The  recommendations  of  last 
■year  for  placing  these  above  high  tide  level  and  for  paint- 
ing them  with  hot  creosote  where  the  latter  is  not  possible, 
are  heartily  concurred  in.  For  corbels  and  caps  a  light 
pressure  treatment  of  6  lb.  of  creosote  per  cubic  foot,  pre- 
vious to  placement  in  the  structure,  is  recommended. 


soting  must  be  obtained  from  a  long  distance.  In  ordinarily 
simple  construction  bents  can  usually  be  sprung  enough  to 
make  such  framing  fit.  This  procedure  adds  somewhat  to 
the  construction  cost,  but  its  results  are  believed  to  justify 
its  cost.  The  recommendations  of  last  year's  report  in 
respect  to  boring  drift  bolt  holes  the  same  size  as  the  bolts 
should  hold  for  floor  system  timbers,  as  well  as  for  bracing, 
etc.;  where  machine  bolts  are  used,  however,  the  holes  should 
be  bored  rt  in.  larger  than  the  diameter  of  the  bolt.  Holes 
which  must  be  bored  in  timbers  after  they  are  treated 
should  be  filled  with  hot  creosote,  if  possible,  before  the  bolt 
is  inserted.  Deck  planking  can  be  spiked  to  creosoted 
stringers  without  damaging  the  creosote  protection  if  care 
is  taken  that  the  creosoted  timber  is  not  split  by  the  spiking. 

If  it  is  not  desired  to  use  creosoted  timber  for  the  floor 
system  in  a  deck,  care  should  be  used  to  ventilate  contact 
surfaces  or  to  give  them  as  thorough  a  treatment  with 
creosote  as  possible.  Hot  creosote  swabbed  on  plentifully 
during  construction  is  the  best  treatment  available  under 
such  circumstances. 

It  is  very  desirable  to  place  a  watertight  covering,  such 
as  a  2-in.  surface  coating  of  asphalt,  over  the  deck  of  wharf 
structures.  Such  a  coating  makes  a  satisfactory  floor  sur- 
face, gives  additional  fire  protection  and  keeps  surface 
water  from  seeping  into  the  wooden  floor  system. 


London's  Rapid  Transit  Traffic 

Rapid  transit  traffic  on  five  of  the  electric  under- 
ground and  suburban  surface  lines  of  London,  but  ex- 
clusive of  the  electric  street  railways,  amounted  to 
325,000,000  in  1922  as  compared  with  329,000,000  in 
1921,  but  this  loss  was  more  than  made  good  by  an  in- 
crease of  85,000,000  in  the  number  of  passengers  car- 
ried by  omnibuses.  These  figures  were  given  at  a 
joint  meeting  of  the  Metropolitan  District  Railway  Co., 
London  Electric  Railway  Co.,  Central  London  Railway 
Co.,  City  &  South  London  Railway  Co.  and  London  Gen- 
eral Omnibus  Co.  The  decline  in  local  railway  traffic 
was  attributed  to  the  general  depression,  while  the 
growth  of  omnibus  traffic  w^as  attributed  to  the  increased 
number  of  large  modern  omnibuses.  To  help  in  solving 
the  problem  of  unemployment,  arrangements  were  madt 
in  1922  to  build  certain  extensions  and  to  enlarge  the 
tunnels  of  the  City  &  South  London  Ry.  so  as  to  accom- 
modate the  rolling  stock  of  other  underground  lines. 
These  works  are  now  well  advanced. 


April  5,  1923 
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Letters  to  the  Editoi* 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are^ 
therefore,  asked  to  make  their  letters  short. 


=^i^^J^ 


More  Machinery,  Not  More  Immigration, 
Seen  as  Country's  Neied 

Sir:  There  are  those  who  advocate  letting  down  the  bars 
on  immigration  while  discussing  the  recent  Immigration  Bill 
which  failed  of  passage.  The  basis  of  argument  used  is  that 
it  is  necessary  to  obtain  cheap  labor. 

That  cheap  labor  is  one  necessity  for  our  return  to 
normalcy  is  admitted,  but  it  would  appear  that  there  are 
several  disadvantages  connected  with  the  method  advocated 
for  obtaining  it. 

On  the  basis  of  the  experience  of  this  country  from  1914 
on,  I  believe  the  results  have  shown  that  it  is  absolutely 
desirable  to  put  the  bars  higher  than  ever  on  immigration, 
if  we  are  to  retain  the  distinctive  characteristics  which 
made  us  the  nation  we  are  and  not  become  submerged  by 
undesirable  European  hordes.  In  all  our  great  cities  today 
we  have  the  foreign  quarters  with  high  percentages  of 
illiteracy  and  inability  to  read  anything  which  might  tend 
<o  Americanize  them  or  convey  American  ideals  to  the  new- 
comers. They  have  their  own  newspapers,  they  think  and 
understand  only  those  things  which  it  is  absolutely  neces- 
sary they  understand — as,,  for  instance,  our  money  system 
and  a  few  other  things.  It  is  unnecessary  to  point  out  the 
dangers  of  having  vast  numbers  of  unassimilated  people  in 
our  midst  who  can  be  controlled  for  good  or  evil  by  an  indi- 
vidual of  a  mentality  only  slightly  in  advance  of  their  own 
mentalities. 

Furthermore,  the  type  of  immigrant  we  are  obtaining 
today  is  not  to  be  compared  with  the  type  we  formerly 
received.  The  European  countries  themselves  are  not  so 
foolish  as  to  let  their  most  desirable  citizens  emigrate. 
Furthermore,  the  preponderance  of  immigration  today  comes 
from  the  southern  European  nations,  and  is  not  nearly  so 
desirable  as  that  of  the  northern  European  countries 
(including  the  Scandinavian).  The  latter  are  assets  to  this 
nation  or  become  so  within  a  few  years.  The  former  gather 
together  in  their  cliques  and  remain  "sores"  in  our  large 
American  cities.  In  some  of  our  cities,  one  could  walk  for 
miles  and  wonder  whether  he  were  in  Europe  or  America, 
the  particular  part  of  Europe  being  determined  from  the 
particular  foreign  quarter.  What  is  needed  first  in  this 
country,  today,  is  to  digest  thoroughly  the  immigrants  we 
have  already  received  and  to  change  them  from  liabilities 
into  assets.  Glance  over  the  nationality  of  the  names  of 
those  interested  in  the  I.W.W.,  bolshevik,  communistic  and 
allied  movements,  and  the  proof  of  the  above  argument  will 
he  evident.  Allow  me  to  invite  yjur  attention  to  one  of  your 
contemporary  magazines,  IndxHirial  Mnvaffcment  for  No- 
vember, 1922,  which  states  that  "the  crude  labor  shortage 
argument  makes  a  plausilde  peg  on  which  to  hang  price 
increases  in  steel,  and  on  which  to  combat  decreased  freight 
charges.  A  preponderance  of  crude  labor,  like  a  pre- 
ponderance of  wheelbarrows,  shovels,  and  other  inefficient 
and  primitive  tools  in  a  modern  factory  is  an  admission 
'■f  managerial  inferiority.  It  is  an  acknowli'dgment  of 
inability  to  cope  with  the  industrial  situation  with  the 
God-given  weapon  of  invention.  .  .  .  The  sooner  our  big 
industries  become  aware  that  there  there  is  to  be  n  per- 
petular  shortage  of  unskilled  labor,  the  sooner  our  inventors 
will  get  to  work  and  devise  mechanisms  that  will  do  the 
work  many  times  better  and  faster.  Machinery  and  not 
immigration  is  the  answer." 

R.  E.  Ba.shusi, 
Washington,  D.  C.  Lieut.,  Civil  Engineer  Corps, 

March  13,  1923.  U.  S.  Navy. 


Direct  Oxidation  Official  Comments  on 
Mr.  Potts'  Letter  to  Gov.  Silzer 

Sir — On  p.  507  of  your  issue  of  March  15  appears  a 
letter  addressed  to  Governor  Silzer  of  New  Jersey  by  Clyde 
Potts,  in  which,  in  reply  to  my  charge  against  him,  which  I 
am  prepared  to  sustain,  he  brings  up  the  old  Phillipsburg  in- 
dictment, with  the  idea  that  it  will  reflect  discredit  upon  me. 

Mr.  Potts  well  knows  that  no  responsible  person  has  ever 
imputed  to  me  any  personal  culpability  in  this  matter.  The 
indictments  were  instigated  by  a  business  competitor  of  a 
sub-contractor  and  are  based  on  the  foolish  assumption  that 
all  work  done  on  or  near  the  site  of  the  plant  should  have 
been  done  under  the  contract,  and  that  some  extra  grading, 
a  retaining  wall,  etc.,  not  even  contemplated  when  the  con- 
tract was  let,  were  improperly  allowed  as  extras. 

No  official  of  Phillipsburg  had  any  part  in  the  bringing  of 
these  indictments,  and  the  Direct  Oxidation  Disposal  Cor- 
poration is  now  operating  the  plant  under  a  monthly  con- 
tract. 

My  sole  connection  with  the  matter  was  that  the  orders 
of  the  town  engineer  for  extra  work  passed  over  my  desk 
as  president  of  the  Municipal  Disposal  Co.,  which  had  the 
general  contract,  on  their  way  to  the  sub-contractor,  who 
did  the  work  and  got  the  money.  I  had  no  choice  in  the 
matter  as  under  the  terms  of  the  contract  the  authority 
of  the  town  engineer  to  order  extra  work  was  absolute. 

Mr.  Potts'  insinuation  thus  comes  with  bad  grace,  and  is 
quite  obviously  designed  to  divert  attention  from  himself 
at  a  critical  time. 

It  is  perhaps  needless  to  say  that  the  Direct  Oxidation 
Disposal  Corporation,  as  well  as  myself,  would  welcome  any 
investigation  which  Governor  Silzer  or  any  other  respon- 
sible person  may  desire  to  make.  Such  investigation  would 
reveal  only  that  the  company  is  a  reputable  and  responsible 
business  organization,  which  has  a  pardonable  reluctance  to 
be  made  the  victim  of  the  private  revenge  of  a  public  official. 

Philadelphia,  March  22.  H.  JEROME  Hirst. 

[A  synopsis  of  the  indictment  mentioned  and  of  preceding 
events  appeared  in  Engineering  Neivs-Record,  April  27, 
1922,  p.  710.— Editor.] 


Rock  Borers  in  Concrete  Exaggerated 

Sir — Under  the  caption  "Rock  Boring  Mollusks  Attack 
Concrete  Pile  Jackets,"  Engineering  News-Record,  March  15, 
1923,  p.  499,  publishes  a  report  by  biologists  of  the  San 
Francisco  Bay  Marine  Piling  Committee  on  the  discovery 
of  boring  mollusks  in  so-called  concrete  pile  jackets  of  Los 
Angeles  Harbor. 

The  writer  protests  the  term  "concrete"  used  in  describing 
the  material  in  which  these  borers  were  found,  and  also  takes 
exception  to  the  inferences  drawn  in  the  latter  portion  of 
the  report  as  being  premature  and  not  warranted  by  the 
data  or  information  now  at  hand. 

Specimens  of  the  jackets  penetrated  were  submitted  to 
the  laboratory  of  the  Board  of  State  Harbor  Commissioners 
for  inspection  and  analysis.  None  of  the  specimens  sub- 
mitted was  "concrete";  all  were  inferior  grades  of  cement 
mortar  made  up  of  a  beach  sand  so  fine  that  approximately 
93  per  cent  passed  the  50  mesh  screen.  The  poorer  specimens 
were  little  better  than  laitance  and  sand  and  were  about  as 
hard  as  chalk.  The  best  specimen  was  selected  for  testing 
and  gave  a  crushing  strength  of  1,726  lb.  per  square  inch. 
The  accompanying  photograph  of  the  fracture  not  only 
shows  the  excessively  fine  gi-ading  of  the  aggregate,  but  also 
the  variable  distribution  of  cement  through  the  aggregate. 
The  report  calls  this  material  n  "medium  grade  of  mortar 
concrete"  and  states  that  "service  in  sea  water  over  a 
period  of  fourteen  years  indicates  a  composition  as  good 
as  that  of  much  of  the  concrete  used  for  such  purposes." 
Our  laboratory  analysis  and  test  indicates  a  mnterini  such 
as  no  enginerr  would  employ  as  concrete  anywhere,  and  par- 
ticularly not  in  sea  water  exposed  structures.  The  fact  that 
material  of  this  nature  gave  service  for  fourteen  years  is 
only  indicative  of  the  indefinitely  longer  life  of  real  con- 
crete properly  proportioned  and  placed. 
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A  search  was  made  for  pholad  borers  in  the  concretes  of 
San  Francisco  Harbor,  some  of  which  have  given  service 
without  appreciable  deterioration  for  thirty  years.  Piles 
jacketed  by  setting  forms  in  the  water  similarly  to  the 
Los  Angeles  pile  coatings  were  pulled  and  carefully 
inspected  without  evidence  of  borer  attack  being  found. 
Some  of  these  piles  were  located  at  the  inner  end  of  the 
Golden  Gate  within  a  mile  of  locations  where  rock  borers 
are  known  to  exist  in  rock  suitable  for  their  habitat.  The 
inference  would  seem  to  be  not  that  the  concretes  of  the 
harbor  had  not  been  exposed,  but  that  the  rock  aggregates 
used  in  these  concretes  as  contrasted  with  the  extremely  fine 


FI.NTE   GRAINED   •■CONCRETE"   WHICH   BORERS   ATTACKED 

aggregates  in  which  the  borers  were  found,  do  not  con- 
stitute a  desirable  habitat  for  rock  borers.  At  any  rate  if 
over  a  period  of  thirty  years,  the  pholad  borers  of  the 
Golden  Gate  have  not  been  tempted  to  seek  new  quarters  in 
concrete  structures,  future  attack  is  improbable. 

These  borers  appear  to  favor  sedimentary  rocks  such  as 
shales  and  calcareous  sand  stones,  some  of  which  are  harder 
than  the  mortar  in  which  they  were  found  at  Los  Angeles, 
but  many  of  which  tend  to  weather  and  soften  on  exposure 
to  sea  water.  The  mortar  in  which  they  were  found  was 
itself  of  such  quality  that  softening  in  sea  water  would 
ordinarily  be  expected  and  the  relation  of  sea  water  dis- 
integration to  the  borer  attack  should  be  considered.  No 
borers  have  been  reported  in  igneous  or  metamorphic  rocks 
which  are  suitable  for  aggi-egate  in  concretes  exposed  to  sea 
water,  and  it  is  extremely  doubtful  if  borers  could  enter 
the  interstices  between  the  aggregate  in  dense  concrete 
required  for  resisting  sea  water  disintegration. 

For  this  reason  it  would  seem  that  the  occurrence  of 
borers  in  low  grade  cement  mortar  is  more  intei-esting  from 
the  biological  view  point  than  it  is  alarming  from  the  engi- 
neering view  point.  Marine  concrete  structures  are  in  little 
danger  of  being  riddled  by  pholads  and  the  concluding 
speculation  of  the  report  is  unwarranted  especially  in  a 
scientific  report.  Engineers  will  do  well  to  concentrate  their 
efforts  on  meeting  the  more  pressing  problems  of  sea  water 
exposed  concrete  consti'uction:  the»  problems  of  protecting 
reinforcing  steel  and  of  producing  non-abaorbent  concrete. 
In  doing  this  they  will  indirectly  solve  such  problems  as 
might  arise  from  the  possible  attack  of  rock-boring 
mollusks.  Harry  Edwin  Squire, 

Asst.  Harbor  Engineer. 

San  Francisco,  Calif.,  March  21,  1923. 


Winter  Track  Work :  Pere  Marquette  Ry. 

Sir — I  read  with  interest  your  article  in  Engineering 
Neivs-Record  of  March  8  on  "Development  in  Railway  Main- 
tenance-of-Way  Methods."  Under  the  heading  "Permanent 
Section  Forces"  I  note  that  one  road  in  a  cold  and  moun- 
tainous district  considered  it  would  be  practical  to  find 
work  for  section  forces  throughout  the  winter  and  that 
one  road  in  the  eastern,  one  in  the  central  and  one  in  the 
northwest  district  use  the  minimum  pei'manent  gangs  the 
year  round.  I  note  also  that  twenty-four  railroads  approve 
of  the  system  of  permanent  forces  and  that  fourteen  are 
using  it. 

This  winter  we  have,  for  the  first  time,  carried  extra 
gangs  on  our  road,  allowing  them  to  lay  rail  when  the 
weather  permitted.  The  most  of  this  work,  fortunately,  was 
under  contract,  where  the  railroad  did  not  suff'er  by  reason 
of  short  hours  put  in.  I  have  personally  been  a  strong 
believer  in  reducing  the  forces  to  a  minimum  when  the  fall 
work  was  cleaned  up  and  only  carry  over  through  the  winter 
the  actual  forces  needed  to  take  care  of  track  shimming  and 
inspection  and  the  small  work  incident  to  keeping  the  track 
in  order  through  the  winter.  I  have  felt  the  same  in  con- 
nection with  our  bridge  gangs;  that  the  work  accomplished 
in  the  winter  is  small  and  that  the  risk  of  accident  is  great. 
I  am  basing  my  views  upon  my  experience.  I  realize  that 
the  man  problem  is  quite  different  now  and  it  may  be 
necessary  for  me  to  change  my  views. 

Frank  H.  Alftied, 
President  and  General  Manager 
Pere  Marquette  Ry. 

Detroit,  Mich. 
March  16,  1923. 


Announce  Bidding  Prices  for  Building  Work 
When  Award  Is  Made 

Sir — Attention  is  invited  to  a  growing  practice  in  building 
contracting  that  merits  comment. 

There  was  a  time  when  a  bidder  was  considered  to  be 
entitled  to  know  what  were  the  figures  of  his  competitors — 
this  in  the  spirit  of  fair  competition.  This  custom  seems  to 
have  fallen  into  disuse,  except  in  the  award  of  public  con- 
tracts. Architects  make  awards  vdthout  even  the  courtesy 
of  notice  to  bidders  that  contracts  have  been  closed,  and 
many  corporate  interests,  acting  through  their  employees, 
do  likewise.  What  can  be  the  reason  for  shrouding  the  bids 
in  mystery? 

The  preparation  of  a  bid,  the  sum  of  which  runs  into 
hundreds  of  thousands  of  dollars,  calls  for  some  expense  and 
certainly  entitles  the  maker  to  know  at  least  the  figure  of 
the  successful  bidder. 

Few  reputable  architects  will  enter  an  open  competition. 
In  this  connection  the  writer  recalls  an  experience  while 
practicing  architecture  some  ten  years  ago.  After  a  con- 
siderable outlay  in  preparation  of  plans,  a  postal  card  was 
received;  I  give  you  the  wording:  "What  do  you  want  done 
with  your  plans?" 

I  recently  prepared  a  bid  for  work  amounting  to  over 
$350,000.  The  cost  of  preparation,  I  figure  at  about  $300. 
Notice  that  award  has  been  made — a  most  ex-traordinary 
thing  these  days — has  reached  me,  but  why  omit  the  amount 
of  the  award?  ' 

It  is  my  belief,  after  many  talks  with  prominent 
builders  that  unless  the  game  is  to  be  played  above,  rather 
than  under  the  table,  the  invested  capital  in  building  con- 
tracting will  be  placed  elsewhere.  No  one  will  risk  his 
money  in  such  a  perilous  business. 

New  York,  March  24,  1923.  Clarence  S.  Howell. 


Small  Sewage  Works  for  New  Prague,  Minn. 

An  InihofT  tank  of  80,000  gal.  capacity  of  the  return- 
flow  type  and  also  a  shed-covered  sludge  drying  bed 
have  been  built  for  New  Prague,  Minn.  The  cost  of 
the  tank,  sludge  drying  bed.  sludge  pumps  and  motor, 
piping,  outfall   sewer  and  all  accessories  was  $10,489. 
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News  Brevities 


The  City  Manager  Plan  was  recently 
adopted  by  Knoxville,  Tenn.,  the  popular 
vote  being  3,774  for  to  1,861   against. 

Formal  Decision  of  the  Indiana  Engi- 
neering Society  to  enter  the  Federated 
American  Engineering  Societies  has 
been  announced  by  the  president,  W.  H. 
Elliott,  city  engineer  of  Indianapolis. 

Warrenton,  Ore.,  Has  Chosen  a  busi- 
ness woman,  Mrs.  R.  E.  Barrett,  as 
city  manager.  Mrs.  Barrett,  who  is 
prominent  in  real  estate  and  develop- 
ment work  on  the  Coast,  was  chosen 
from  a  list  of  20  applicants. 

During  the  Spring  Meeting  of  the 
American  Society  of  Mechanical  Engi- 
neers which  is  to  be  held  in  Montreal, 
Quebec,  May  28-31,  a  special  railroad 
session  has  been  arranged  for  the 
morning  of  May  29.  Two  interesting 
papers,  one  on  modern  methods  of  car 
construction  and  the  other  on  railroad 
motor  cars,  have  been  prepared. 

By  the  Annual  Financial  Statement 
of  the  Canadian  Pacific  Ry.  gross  earn- 
ings of  ?186,675,035  and  working  ex- 
penses including  taxes  amounting  to 
1150,373,344  are  shown.  Deducting  fixed 
charges  of  $13,348,905  left  a  surplus  of 
$22,952,785.  Gross  earnings  were  less 
than  those  of  1921  by  $6,346,818,  but 
net  earnings  showed  an  increase  of 
$2,099,950. 

During  the  Week  May  14-20  com- 
mercial associations  and  trade  organi- 
rations  in  New  York  City  and  State 
will  unite  in  an  effort  to  make  known 
to  all  citizens  benefits  to  be  derived 
by  the  use  of  arbitration  in  settlement 
of  business  differences.  The  week  is  to 
be  known  as  "arbitration  education 
week,"  and  the  drive  is  being  fostered 
by  the  Arbitration  Society  of  America. 

Application  Has  Been  Made  by  the 
Central  Pacific  Railway  Co.  for  a  cer- 
tificate of  public  convenience  and  neces- 
nity  for  authority  to  construct  a  118- 
mile  link  from  near  Kirk,  in  Klamath 
bounty.  Ore.,  to  Oak  Ridge,  in  Lane 
f'ounty.  The  purpose  of  tne  new  line 
will  be  to  develop  timber  and  agricul- 
ural  resources  ;  nd  to  provide  direct 
railroad  connect  an  to  the  Willamette 
valley  and  Portland. 

The  Bill  to  Create  the  Kennebec 
Reservoir  Co.,  which  sought  to  con- 
struct an  immense  storage  reservoir  in 
th>.  Dead  River  region  for  the  purpose 
°t  '"*'g"'*''"K  water  supply  to  mills  on 
•  the  Kennebec  River,  was  vetoed  by 
Governor  Baxter  of  Maine  last  week. 
Governor  Baxter  said  in  a  itpecial  mes- 
••ge  to  the  Legislature  that  such  a 
potential  water  supply  should  be  re- 
tained by  the  state  until  the  people  of 
the  state  ir^  given  an  opportunity  to 
decide  wh?t'.ier  it  shall  be  developed  by 
them  in  their  interests. 


Road  Construction  Contracts  in 
California  May  Be  Cancelled 

In  accordance  with  a  policy  of  econ- 
omy and  retrenchment  inaugurated  by 
the  new  Governor  of  California,  the 
Highway  Commission  proposed  to  can- 
cel contracts  on  several  jobs  not  con- 
sidered by  the  newly  appointed  Highway 
Commission  as  necessary  parts  of  the 
main  trunk  highway.  Before  any  action 
was  taken  on  this  plan,  however,  legal 
advisers  of  the  State  pointed  out  ob- 
jections. Question  is  raised,  for  ex- 
ample, as  to  the  legality  of  taking  funds 
voted  for  road  building  with  which  to 
pay  contractors  for  losses  on  abruptly 
terminated  contracts.  Meantime  work 
is  progressing  on  the  contracts  in 
question. 

Double  Tracking  for  Santa  Fe  Ry. 

An  extensive  work  now  in  progress  on 
the  Atchison,  Topeka  &  Santa  Fe.  Ry. 
is  the  double  tracking  of  its  main  line 
from  Albuquerque,  N.  M.,  to  Barstow, 
Calif.,  a  distance  of  about  750  miles, 
thus  greatly  reducing  the  amount  of 
single  track  between  Chicago  and  San 
Francisco.  Some  sections  of  the  work 
are  already  under  construction.  This 
improvement  has  been  adopted  in  order 
to   increase   the   traffic   capacity   on   a 


Paving  Brick  Committee 
Acts  on  Varieties 

Annual  Meeting  of  Simplification  Com- 
mittee  Co-operating   with   De- 
partment of  Commerce 

As  reported  in  the  last  issue  of  En- 
gineering News-Record,  the  Standing 
Committee  on  Simplification  of  Varie- 
ties of  Paving  Brick,  which  is  co- 
operating with  the  Department  of  Com- 
merce, at  its  meeting  in  Washington, 
March  27,  eliminated  from  the  "recog- 
nized" types  and  sizes  the  repressed 
hillside  brick,  4  x  3J  x  8J  in. 

As  a  basis  of  this  year's  deliberations 
the  committee  had  at  its  disposal  a  sur- 
vey of  the  production  of  brick  in  1922, 
made  at  the  request  of  the  Department 
of  Commerce  by  the  National  Paving 
Brick  Manufacturers  Association.  The 
report  showed  a  total  shipment  in  1922 
of  419,640,000  brick.  Of  this  total 
352,000,000  brick  or  84  per  cent  were 
of  the  seven  "recognized"  types  and 
sizes  adopted  by  the  Standing  Com- 
mittee, March  27,  1922.  The  remaining 
volume  was  distributed  between  more 
than  35  varieties. 

The  following  table  shows  the  ship- 
ments and  the  percentage  which  each 
variety  bears  to  the  total  shipments. 

The  committee  eliminated  as  a  "recog- 


SHrp^rENTS  in  1922  of  seven  recognized  varieties  and  four  eliminated 

\ARIETIES  OF  PAVING  BRICK.     (TOTAL  SHIPMENTS  FOR  YEAR,  419,640,000) 
SE^TEN  RECOGNIZED  VARIETIES 

(Adopted  by  the  Committee.  March  27,  I92Z) 

Plain  «-ire-cut  brick  (vert  ical  fibre  luglen)  " 

3  X  4  I  8S  ill 145,22 1 .623  34 .  • 


3ix4x8ii 
Repressed  Iuk  brick 

4x31  I  81  !n 

Wire-cut  Iuk  brick  (Dunn) 

3x3)%  81  in 

3ix  31x81  in 

4x3jx8iin 

Hillside  brirk  (repreased) 

4x31x81  in 

Total  (seven  recognized  varieties] 

POUR  VARIETIE,S  EMM  I  SATED 
(By  Committee,  March  27.  1922)  , 
Repressed  lug  brirk 

3)x3)x8|  in 
Vertical  fibre  luK  brink 

3x4x81  in 

31x4x8!  in 

Hill.i.l,.  brick  (Dunn) 

4x31  X  8)  in 

Total  (four  vorieilp* eliminated) 


48,010,783 

82.362,675 

8,804,440 
8.707.359 
42,738,399 

16.681,375 
352,526,654 


line  through  rough  country  and  having 
relatively  heavy  grades  which  affect 
operation.  East  of  Win.slow  the  easier 
grades  permit  of  heavier  trains  so  that 
the  traffic  capacitv  of  single-track  is 
greater.  Grade  reduction  is  included  in 
the  improvement;  in  some  cases  by 
building  a  double-track  relocation  and 
in  others  by  building  the  second  track 
on  a  new  location.  The  maximum  grade 
on  this  750-mile  district  will  be  1.42 
per  r.nt,  as  against  1,82  per  cent  at 
present. 

This  work  is  under  the  direction  of 
C.  F.  W.  Felt,  chief  engineer  of  the 
Atchison,  Topeka  &  Sa:ita  Fe  Railway 
.System  and  R.  B.  Ball,  chief  engineer 
of  the  Pacific  Coast  lines  (A.,  T.  &  3.  F. 
Ry.) 


nized"  variety  the  repressed  hillside 
brick,  4  X  3J  x  8i  in.,  because  it  re- 
garded this  variety  as,  essentially,  a 
special  brick,  and  because  the  shipment,"! 
had  .imounted  to  only  4.1  per  cent  of  the 
total. 

The  two  wire-cut-lug  brick  varieties, 
3  X  3i  X  8i  in.  and  3i  x  3i  x  8i  in., 
representing  2.1  per  cent  each  of  the 
total  shipments,  were  retained  after  dis- 
cussion. It  wa.s  pointed  out  that  thes«> 
sizes  are  much  used  in  the  Southern 
States. 

A  suggestion  that  the  vertical  fibre 
lug  brick,  3  x  4  x  8i  in.,  constituting 
5.1  per  cent  of  the  total  shipments,  be 
designated  a  "recognized"  variety  failed 
to_  receive  the  approval  of  the  com- 
mittee, it  being  the  consensus  of  opinion 
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that  the  use  of  this  variety  is  local  and 
that  it  is  undesirable  to  encourage  its 
spread  nationally. 

Frank  B.  Dunn,  of  the  Dunn  Wire- 
Cut  Lug  Brick  Co.,  had  requested  the 
committee  to  restore  as  a  "recognized" 
variety  wire-cut  lug  hillside  brick, 
4  X  3j"  X  8i  in.  This  variety  constituted 
only  0.4  per  cent  of  the  shipments  for 
the  year  and  the  restoration  vote  was 
lost  due  to  its  failure  to  receive  the 
unanimous  vote,  which  is  necessary  for 
the  designation  of  a  "recognized" 
variety. 

The  committee  then  re-affirmed  its 
action  of  March  27,  1922  and  designated 
as  "recognized"  varieties  the  first  six 
bricks  in  the  preceding  table.  For  the 
current  year,  therefore,  there  are  only 
six  "recognized"  varieties  instead  of 
seven  as  heretofore. 

The  committee  decided  to  request  the 
American  Engineering  Standards  Com- 
mittee to  arrange  for  an  investigation 
of  the  service  rendered  by  different 
types  of  paving  brick.  This  resolution 
was  carried  after  it  was  brought  out 
that  engineers  desire  to  know  the 
merits  of  different  types  of  paving  brick 
and  especially  the  relative  merits  of  the 
lug  and  lugless  types. 

The  committee  voted  to  hold  its  next 
meeting  in  March,  1924.  The  members 
of  the  committee  and  the  organizations 
they  represent  are  as  follows:  P.  H. 
Bates,  Bureau  of  Standards;  Will  P. 
Blair,  American  Society  for  Testing 
Materials;  R.  Keith  Compton,  Amer- 
ican Society  of  Civil  Engineers;  E.  E. 
Duff,  Jr.,  National  Paving  Brick  Manu- 
facturers Association;  W.  A.  Durgin, 
Department  of  Commerce;  G.  F.  Fisk, 
American  Society  for  Municipal  Im- 
provements; L.  C.  Herrick,  American 
Association  of  State  Highway  Officials 
(absent);  E.  W.  McCullough,  U.  S. 
Chamber  of  Commerce;  E.  J.  Mehren, 
Engineering  News-Record  (Chairman)  ; 
O.  W.  Renkert,  American  Ceramic  So- 
ciety; P.  St. J.  Wilson,  Bureau  of  Public 
Roads. 

Fatal  Collapse  During  Demolition 
of  Building 

One  workman  was  killed  and  many 
others  injured  in  the  collapse  of  several 
floors  of  a  building  in  course  of  demoli- 
tion at  39  Eldridge  St.,  New  York  City, 
on  March  30.  Material  accumulated  on 
one  of  the  floors  overloaded  it  so  that 
it  broke  when  temporary  shores  under 
the  joists  weie  removed,  and  fell 
through  two  floors  below  to  the  cellar. 

Pennsylvania  R.R.  Distributes 
$67,921,961.37  in  Relief 

The  report  for  1922  of  the  voluntary 
relief  department  of  the  Pennsylvania 
R.R.  system,  which  has  iust  been  com- 
piled, shows  that  during  1922  .$3,639,- 
131.90  was  received  in  benefits  by 
employees  and  their  families.  Since 
the  relief  plan  was  inaugurated,  37 
vears  ago,  the  benefits  received  have 
totaled   $67,921,961.37. 

Extra  allowances  paid  la.=!t  year  to 
pensioned  employees  who  were  members 
of  the  fund  at  the  time  of  their  retire- 
ment, amounted  to  $443,274.91.  Alto- 
gether, since  the  e.stablishment  of  the 
plan,  $2,988,386.21  has  been  distributed 
in  this  way. 

■  The  companies  comprising  the  Penn- 
sylvania Railroad  System  contribute 
the  entire  cost  of  operating  the  Relief 
Department,  which  in  1922  amounted 
to  $825,411.64. 


Index  Ready  April  15 

Numerous  inquiries  received  as 
to  when  the  consolidated  index  of 
1917-1922  would  be  issued,  leads 
Engineering  News-Record  to  make 
the  announcement  that  the  index  is 
yet  in  the  printer's  hands.  It  is 
hoped  the  hrst  copies  will  be  ready 
for  distribution  by  April  15.  Copies 
will  be  sent  out  according  to  prior- 
ity of  receipt  of  the  order. 


Baltimore  Chosen  for  Conference 
on  City  Planning 

Baltimore  has  been  chosen  as  the 
meeting  place  for  the  fifteenth  National 
Conference  on  City  Planning  and  the 
date  has  been  fixed  as  Apr.  30  to  May  2. 
The  headquarters  will  be  in  the  Hotel 
Southern.  The  Baltimore  Zoning  Com- 
mission will  place  on  exhibit  what  is  de- 
scribed as  "a  remarkable  set  of  maps 
and  data  on  existing  structures"  and  a 
variety  of  city  planning  information. 
The  main  subjects  for  discussion  at  the 
conference  will  be  regional  planning, 
inter-  and  intra-urban  transit  and  traf- 
fic, zoning,  water  supply,  park  systems, 
port  development,  automobile  parking, 
and  the  major  street  system.  Joseph 
W.  Shirley,  City  Hall,  Baltimore,  is 
chairman  of  the  Baltimore  committee 
in  charge  of  the  conference,  and  J.  C. 
Grinnalds,  City  Hall,  Baltimore,  is 
assistant  chairman.  A  detailed  pro- 
gram of  the  conference  may  be  obtained 
from  Flavell  Shurtleff,  secretary,  130 
E.  22nd  St.,  New  York  City. 

North     Carolina    Authorizes 
$15,000,000  for  Roads 

The  North  Carolina  State  legislature 
now  in  session  has  authorized  an  ad- 
ditional bond  issue  of  $15,000,000  to 
be  used  by  the  state  highway  commis- 
sion for  the  consti-uction  of  roads  and 
bridges.  This,  together  with  the 
$50,000,000  authorized  by  the  1921 
legislature,  makes  available  $65,000,000 
for  the  construction  of  the  state  high- 
way system.  To  this  sum  may  be 
added  the  state's  federal  aid  from  the 
U.  S.  Bureau  of  Public  Roads. 

A  feature  of  the  new  act  provides 
a  tax  of  3  cents  per  gallon  on  gasoline 
and  other  motor  vehicle  fuels  to  take 
care  of  the  interest  on  bonds,  sinking 
fund,  etc.  The  remainder,  together 
with  the  proceeds  of  the  motor  vehicle 
licenses  is  to  be  used  for  maintenance 
purposes.  This  last  sum  will  amount  to 
around  $5,500,000. 

Motor  Vehicle  Registration  Gains 

In  1922  motor  vehicle  registrations 
more  than  maintained  the  rate  of  rapid 
increase  which  has  caused  the  total 
registration  to  grow  fronv  3,500,000  in 
1916  to  12,238,375  motor  cars  and 
trucks  at  the  end  of  1922,  according  to 
the  U.  S.  Bureau  of  Public  Roads.  Last 
year  the  increase  amounted  to  1,775,080 
registrations  as  compared  with  an  aver- 
age yearly  rate  of  approximately  1,390,- 
000  for  the  preceding  5  years. 

The  total  gross  registration  revenue 
amounted  $152,047,823,  of  which  $117,- 
093,116  was  applied  to  road  work  under 
the  supervision  of  the  state  highway 
departments.  Eighteen  states  taxed 
gasoline,  deriving  a  revenue  of  $11,923,- 
442,  not  all  of  the  states  reporting  for 
a    full    twelve-month    period. 


Last  Word  in  F.  A.  E.  S. 
Expenditures 

Answering  the  charge  made  by  Rich- 
ard L.  Humphrey  and  Arthur  P.  Davis 
in  Engineering  Neti's-Record,  March  29, 
1923,  p.  599,  that  he  misstated  the 
traveling  expenses  of  the  Federated 
American  Engineering  Societies  in  1922, 
C.  M.  Holland  has  written  to  Messrs. 
Humphrey  and  Davis  a  letter  which  in- 
cludes  the  following: 

"In  answer  to  your  statement,  I  sub- 
mit the  following  which  is  an  exact 
copy  of  Secretary  Wallace's  financial 
statement,  showing  the  expenditure  for 
travel  for  the  year  1922  was  $8,417.65, 
as  stated  in  my  communication  to  Gard- 
ner S.  Williams  [See  Eng.  News- 
Record,  March  1,  1923,  p.  412.— Ed.] 

STATEMENT   OF   EXPENDITURES   FOR 

TRAVEL   BY   THE  FEDETRATED 

AMERICAN  ENGINEERING 

SOCIETIES 

January  1,  1922,  to  January  1,  1923 

Members    of    Executive    Board.  ..  .$3,936.16 

Representatives  on  National  Board 

Jurisdictional    Awards     153.39 

Members  ot  Committee  on  Pro- 
cedure           272.38 

Publicity  Director"  Attendance  Upon 
Meetings  of  Executive  Board  and 
Council     309.18 

Executive  Secretary  and  Members 

of    Staff     1,983.28 

Members  ot  American  Engineering 

Council     1,763.26 

Total    $8,417.65 

(Signed)   L,.   W.   WALLACE. 

Executive    Secretary. 

"I  think  that  the  above  completely 
answers  your  criticism  and  shows  that 
my  statement  was  correct." 

The  figure  given  by  Messrs.  Hum- 
phrey and  Davis  was  $7,682.70.  It 
will  be  noted  that  this  is  the  sum  of  the 
first,  fifth  and  sixth  items  in  the  above 
tabulation. 


Fabricators'    Committee    Recom- 
mends Higher  Steel  Stresses 

A  board  of  engineers  retained  by  the 
American  Institute  of  Steel  Construc- 
tion, an  organization  of  steel  fabrica- 
tion concerns,  to  report  on  the  subject 
of  working  stresses  for  steel  framework 
of  buildings  has  just  reported  in  favor 
of  a  basic  stress  of  18,000  lb.  per  sq.in. 
This  recommendation,  however,  is  re- 
stricted to  steel  of  bridge  grade  in  place 
of  the  generally  used  building  grade, 
which  latter  is  of  lower  strength.  Other 
specifications  for  material  methods  of 
design  and  workmanship  were  also  fixed 
by  the  board  in  its  report.  It  is  ex- 
pected that  the  specification  will  shortly 
be  published.  The  board  consisted  of 
Prof.  George  F.  Swain,  Prof.  M.  S. 
Ketchum,  E.  R.  Graham,  W.  J.  Watson 
and  W.  J.  Thomas.  A  similar  recom- 
mendation for  rtiising  the  present  16,()00 
lb.  working  stress  in  building  practice 
to  18,000  .ib.  was  made  two  years  ago 
by  another  fabricators'  organization. 


Glens  Falls  Dam  Closed 

The  large  power  reinforced-concrete 
dam  built  for  the  International  Paper 
Co.  across  the  Hudson  River  at  Sher- 
man Island,  just  above  Glens  Falls. 
N.  Y.,  was  finally  closed  on  March  29, 
before  the  usual  spring  rise  •"  tn« 
river.  The  dam  holds  back  about  50  tt. 
of  water  and  is  part  of  a  hydro-electric 
development  now  nearing  completion 
under  the  Parklap  Construction  Co., 
New  York  City. 
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Water-Works  Operators 
Meet  at  Decatur,  111. 

Many  Varied  Topics  Consume 

Discussion     at     State 

Section  Meeting 

Local  financing  of  water-works  by 
customer  ownership,  water  softening 
status,  the  fuel  problem,  electrolysis, 
meter  and  filtration  difficulties  were 
the  principal  topics  of  discussion  March 
21  and  22  at  the  meeting  in  Decatur  of 
the  Illinois  section  of  the  American 
Water  Works  Association. 

For  the  first  time  in  many  years 
optimistic  financial  statements  ema- 
nated from  the  operators  of  privately- 
owned  systems.  They  have  discovered 
that  their  own  customers  have  money 
and  are  willing  to  put  it  into  the  local 
water  business.  F.  C.  Ambary,  man- 
ager of  the  Champaign  and  Urbana 
Water  Co.,  outlined  a  successful  sale 
of  7  per  cent  preferred  stock  to  the 
home  folks.  Wilson  M.  Bering,  secre- 
tary of  the  Decatur  Water  Supply  Co., 
detailed  the  procedure  of  selling  more 
than  a  million  dollars  worth  of  pre- 
ferred stock  to  citizens  of  Decatur  for 
the  purpose  of  acquiring  an  impound- 
ing storage  reservoir  financially  beyond 
the  debt  limit  of  the  city.  (See  Engi- 
neering News-Record,  Feb.  16,  1921,  p. 
299).  Preferred  stock  is  to  be  retired 
by  a  sinking  fund  leaving  the  plant  to 
the  city  which  owns  the  common  stock. 
H.  E.  Jordan,  Indianapolis  Water  Co., 
stated  in  discussion  that  their  7  per 
cent  preferred  stock  was  being  re- 
funded by  5i  per  cent  bonds  at  95.  W.  S. 
Cramer,  chief  engineer.  Water  Works 
Co.,  Lexington,  Ky.,  spoke  of  selling 
at  home  a  (^  per  cent  issue  of  preferred 
stock  within  .3  days.  In  each  case  the 
company  undertakes  to  su.stain  the 
market  price  by  taking  the  stock  back. 

C.  M.  Roos,  secretary,  Cairo  Water 
Co.,  described  a  strenuous  and  some- 
what dangerous  search  in  the  Kentucky 
field  by  automobile  for  coal  during  the 
miners'  strike.  Finally,  after  an  ex- 
perience in  the  operation  of  a  wood  lot 
with  gasoline  saw  rigs,  a  small  mint 
was  purchased. 

The  water  witch  still  has  some  fol- 
lowers in  Illinois.  Alex  Van  Praag, 
consulting  engineer,  Decatur,  had  to 
extend  the  number  of  test  holes  drilled 
at  Mt.  Pulaski  to  satisfy  the  believers 
in  the  occult.  If  this  town  had  made 
tests  26  years  ago  it  would  have  saved, 
he  said,  two  sets  of  pumps  and  wells 
both  outgrown  because  wrongly  located. 

E.  R.  Shepard,  consulting  electrical 
engineer,  Chicago,  stated  in  his  paper 
on  "Status  of  Electrolysis"  that  there 
is  much  less  damage  now  than  formerly. 
He  described  the  tests  being  undertaken 
by  the  U.  S.  Bureau  of  Standards  to 
learn  soil  corrosion  and  electrolysis 
effects  on  several  thousand  samples  of 
pipes  buried  over  the  country. 

Illustrated  descriptions  of  the  re- 
cently completed  storage  dam  and  the 
■ewage  treatment  works  at  Decatur 
were  given  by  S.  A.  Greeley,  consulting 
engineer,  Chicago,  and  P".  D.  Holbrook, 
consulting  engineer,  Decatur. 

After  a  luncheon  at  the  Country  Club 
of  the  H.  Mueller  Manufacturing  Co., 
and  a  trip  through  the  company's  fac- 
tory, excursions  were  made  to  these 
water  and  sewage  works  which  are 
costing  this  rity  of  4.'>,000  people  a 
total  of  about  $ri.">  per  capita. 

Municipal  water  softening  status  in 
the  state  was  outlined  by  A.  M.  Bus- 


A.  A.  E.  Nominates  Four  For  President 


Four  geographical  sections  of  the 
country  are  represented  in  the  four 
nominees  for  president  of  the 
American  Assoeiatio7i  of  Engineers, 
biographies     of    ivhom    are    given 

Webster  L.  Benham 

Webster  L.  Benham  is  a  graduate  of 
Columbia  University  from  which  insti- 
tution he  received  a  C.E.  degree  in 
190.5.  His  early 
professional  career 
was  with  the  New 
Jersey  Zinc  Co.,  in 
private  engineer- 
ing woi'k  in  Okla- 
homa City  and  as 
assistant  city  engi- 
neer of  Oklahoma 
City,  Okla.  From 
1909  to  1918  he 
was  president  of 
the  Benham  Engi- 
neering Co.  of  Oklahoma  City,  join- 
ing the  army  at  that  time  and  be- 
coming a  major  in  the  Construction 
Division.  At  the  present  time  he  is 
owner  and  chief  engineer  of  the  Ben- 
ham Engineering  Co.  of  Kansas  City 
and  Oklahoma  City,  consulting  engi- 
neers engaged  in  general  municipal  and 
industrial  engineering  work.  He  is  a 
member  of  various  technical  societies 
and  has  served  the  American  Associa- 
tion of  Engineers  both  in  committee 
work  and  as  national  director. 


Frank  T.  Payne 

After  his  graduation  from  the  Uni- 
versity of  Alabama,  Frank  T.  Payne 
was  engaged  for  ten  years  in  railroad 
engineering  work 
for  the  Southern 
Pacific,  Atlantic 
System,  National 
Railways  of  Mex- 
ico, and  the  Illi- 
nois Central  R.R., 
working  his  way 
from  rodman  to  as- 
sistant engineer. 
Five  years  there- 
after he  was  in 
general  engineer- 
ing practice,  in- 
cluding municipal 
work  and  construc- 
tion of  industrial  plants.  Later  he 
served  as  city  engineer  of  Gretna, 
La.  Since  1904  he  has  been  chief 
engineer  of  the  Department  of  Con- 
servation of  the  State  of  Louisiana. 
He  was  the  first  president  of  the  New 
Orleans  Chapter  of  the  A.A.i:.  and  has 
been  active  m  committee  work,  having 
served  as  chairman  of  the  committee  on 
resolutions  at  the  eighth  annual  con- 
vention. 


herewith.  The  annual  meeting  of 
the  Association  is  to  be  held  in  Nor- 
folk, To.,  May  7-9,  though  the  ballot 
for  officers  tvill  be  taken  before,  the 
polls  closing  April  27. 

Robert  I.  Randolph 

Robert  Isham  Randolph,  who  is  sec- 
retary of  the  Randolph-Perkins  Co.,  en- 
gineers and  managers  of  Chicago,  was 
educated  at  Cornell. 
After  graduation  he 
was  employed  by  the 
Sanitary  District  of 
Chicago  and  placed 
in  charge  of  con- 
struction of  a  bas- 
cule bridge  across 
the  Chicago  River 
at  Dearborn  and 
22nd  Sts.  Later  he 
was  secretary  of  the 
Internal  Improve- 
ment Commission  of 
Illinois  and  secre- 
tary of  the  Rivers  and  Lakes  Commis- 
sion of  the  same  state.  Still  later  he 
became  a  junior  partner  of  Isham  Ran- 
dolph &  Co.,  consulting  engineers  of 
Chicago  and  Jacksonville,  Fla.  During 
the  war  he  served  two  years  in  the  serv- 
ice as  major  of  engineers,  commanding 
the  535th  Engineers.  He  is  a  member  of 
various  technical  and  social  clubs  of 
Chicago  and  is  past  president  of  the 
Chicago  Chapter  of  the  Association. 


George  E.  Taylor 

George  E.  Taylor,  since  1920  junior 
partner  in  the  consulting  engineering 
firm  of  Anderson  &  Taylor,  of  Mor- 
ganville,  W.  Va., 
received  his  techni- 
cal education  in 
that  state.  Upon 
his  graduation  he 
was  made  assist- 
ant engineer  of 
the  Public  Serv- 
ice Commission  of 
West  Virginia.  He 
then  became  chief 
engineer  of  the 
Public  Service 
Commission  and  a  silent  partner  of  the 
George  R.  Clarke  Co.  of  Clarksburg, 
W.  Va.  His  company  is  employed  in 
valuation  and  rate  cases  by  large  pub- 
lic utility  corporations  in  the  West  and 
South.  Besides  being  a  member  of 
various  technical  societies,  he  has  con- 
tributed both  to  the  technical  _  press 
and  to  technical  literature.  Ho  is  sec- 
retary of  the  State  Board  of  Registra- 
tion for  Engineers  in  West  Virginia. 
He  has  served  the  Association  as  presi- 
dent of  the  Charleston  Chapter  and  vice- 
president  of  the  national  Association. 


well,  chief.  State  Water  Survey.  Ho 
brought  out  that  the  hardness  range 
in  most  Illinois  waters  begins  at  the 
point  (200  p. p.m.)  where  the  hardest 
waters  in  New  England  leave  off. 
Fifty-eight  supplies  have  total  solids 
in  excess  of  l.OoO  p. p.m. 

H.  F.  P'crguson,  sanitary  engineer. 
State  Department  of  Health,  has  been 
making  a  survey  of  Illinois  MU-r  plants 
and  factors  affecting  operation  for  the 
committee  of  the  parent  society  on 
permissible     loading    of    filters.       The 


tal)ulate<l  results  arc  available  in  blue- 
print form. 

Howard  Ely,  superintendent.  Dan- 
ville Water  ('o.,  in  leading  a  round- 
table  discussion  on  filter  problems  noted 
the  successful  removal  of  tJistes  and 
odors  by  means  of  copper  sulphate  and 
the  areator  described  in  Enpinrering 
NewD-Rrcnrd,  July  1.3,  1922.  p.  70. 

The  newly-elected  officers  are  as  fol- 
lows: Chairman,  C.  M.  Roos;  vice- 
chairman,  A.  M.  Buswell;  treasurer, 
il.  E.  Keeler;  trustee,  W.  E.  Lautz. 
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Water  Tank  Above  Stair 
Tower  Fails  at  Hartford 

Nine    Dead    Include    Contractor — Tank 

Filled  Three  Weeks  Ago — Load 

Carried  By  Brick  Walls 

Collapse  of  the  tower  supporting  a 
50,000-gal.  water  tank  caused  the  death 
of  nine  men  at  the  new  plant  of  the 
Fuller  Brush  Co.,  Windsor  Ave.,  Hart- 
ford, Conn.,  on  Mar.  31.  Among  the 
dead  was  J.  F.  Bent,  vice-president  of 
the  R.  G.  Bent  Co.,  general  contractors 
for  the  tower.  Thirty-four  persons 
were  in  the  tower  just  before  the  col- 
lapse, and  it  is  remarkable  that  so 
many  escaped;  four  were  seriously  in- 
jured. The  accident  occurred  at  11:35 
a.m.,  shortly  before  the  men  would  have 
stopped  work.  The  steel  tank  was 
placed  in  the  top  of  a  40-ft.  square 
tower  160  ft.  high,  at  the  center  of  the 
front  face  of  the  building.  The  tank 
was  supported  by  four  inclined  steel 
posts  about  20  ft.  long,  the  bottom 
ends  of  which  were  embedded  in  a 
heavy  reinforced-concrete  floor.  The 
thrust  was  carried  by  clevis  rods,  also 
embedded  in  the  floor.  This  supporting 
floor  was  carried  by  the  jfour  brick 
walls  without  steel  columns. 

The  main  entrance  to  the  building 
was  through  the  tower,  which  also  con- 
tained elevators  and  stairs  to  serve  the 
four  floors  of  the  building.  The  tower 
was  nearly  completed,  and  the  sprinkler 
system  served  by  the  tank  was  in  op- 
eration, the  tank  having  been  filled 
three  weeks  previously.  Because  of  the 
rescue  work,  much  of  the  evidence  re- 
quired in  placing  the  blame  was  soon 
destroyed  by  dynamite,  oxyacetylene 
torches,  and  steam  shovel.  Several  in- 
vestigations are  being  made,  among 
them  being  those  made  by  the  coronor 
and  the  states  attorney;  by  H.  G.  Bal- 
{om,  consulting  engineer,  representing 
6oth  the  Fuller  Brush  Co.  and  the  firm 
)f  Buck  &  Sheldon,  architects  and  en- 
gineers for  the  tower;  by  the  Hartford 
superintendent  of  buildings,  with  the 
aid  of  A.  S.  Lynch,  consulting  engineer; 
by  E.  H.  McClintoch,  of  McClintoch  & 
Craig,  architects  and  engineers,  repre- 
senting the  Holyoke  Valve  &  Hydrant 
Co.  of  Holyoke,  Ma^s.,  subcontractors 
for  the  tank  and  sprinkler  system;  and 
by  James  Bush  and  others,  representing 
the  Aetna  Insurance  Co.,  whose  liability 
loss  was  about  $50,000.  The  property 
loss  was  about  the  same. 

No  reliable  attempt  can  be  made  to 
determine  the  cause  of  the  disaster  un- 
til the  reports  of  these  several  investi- 
gations are  rendered.  All  parties 
concerned  in  the  design  and  construc- 
tion of  the  tank  have  enviable  reputa- 
tions, and  no  expense  had  been  spared 
to  make  the  tower  as  strong  as  seemed 
necessary. 

The  masonry  tower  will  be  rebuilt  to 
provide  for  elevators  and  stairs,  but  a 
new  tank,  independently  supported,  will 
be  placed  in  the  rear. 

New  Labor  Contract  in  Chicago 
on  Landis  Award  Basis 

The  Chicago  Building  Trades  Council 
has  recognized  the  principles  of  the 
Landis  Award  for  three  years  in  an 
agreement  signed  recently  with  the 
Building  Construction  Employers  Asso- 
ciation. Working  conditions  laid  down 
in  the  Landis  Award  are  to  be  the  basis 
for  all  negotiations  between  the  unions 
and  the  contractors'  association. 


Contract  for  330-Mile  Railway 
Let  in  West 

The  Wyoming  North  &  South  R.R. 
has  awarded  a  contract  to  Peterson, 
Shirley  &  Gunther,  Omaha,  Neb.,  for 
the  construction  of  its  line  from 
Casper,  Wyo.,  through  Sheridan  to 
Miles  City,  Mont.,  a  distance  of  330 
miles.  The  contractors  have  com- 
menced work  at  Casper  and  have 
established  headquarters  at  Sheri- 
dan, Wyo.  It  is  expected  to  complete 
the  line  in  1924. 


Suit  Against  St.  John  Cantilever 

The  attorney  general  of  the  Province 
of  New  Brunswick  has  instituted  suit 
against  the  Canadian  Pacific  Ry.  de- 
manding an  injunction  to  compel  the 
company  to  remove  its  new  steel  canti- 
lever bridge  over  the  mouth  of  the  St. 
John  river  at  St.  John,  N.  B.,  on  the 
claim  that  the  bridge  is  a  menace  to 
navigation.  Shipping  interests  allege 
that  unless  the  bridge  is  raised  7  ft.  it 
will  be  an  impediment  to  navigation  up 
the  St.  John  river  from  St.  John  harbor 
and  the  Bay  of  Fundy,  and  that 
schooners  bound  up  the  river  to  load 
lumber  have  lost  topmasts  while  pass- 
ing under  the  bridge.  Similar  claims 
were  laid  before  the  Canadian  Railway 
Commission  last  year,  but  the  change 
demanded  was  denied.  The  company 
claims  that  the  attorney  general  of 
New  Brunswick  has  not  the  proper 
jurisdiction  to  seek  an  injunction,  and 
that  only  the  minister  of  justice  (at- 
torney general)  of  Canada  has  jurisdic- 
tion over  matters  aflfecting  navigation. 
It  is  likely  that  testimony,  argument 
and  judgment  on  the  demand  will  con- 
sume several  months. 


Pinchot  Highway  Conference 
Well  Attended 

Delegates  from  over  a  score  of  states 
attended  the  conference  of  highway 
oflScials  called  by  Governor  Pinchot  at 
Harrisburg,  Pa.,  March  23  and  24. 
Papers  were  presented  by  Thomas  H. 
MacDonald  on  highway  construction 
and  maintenance  from  the  national 
standpoint;  by  Frederick  Stuart  Greene 
on  experience  by  the  states  in  road  con- 
struction; by  Charles  J.  Bennett  on 
experience  of  the  states  in  traffic  regu- 
lation; and  by  H.  G.  Shirley  on  experi- 
ence of  the  states  in  road  maintenance. 
The  papers  were  brief  summaries  of 
existing  practice  and  made  no  attempt 
to  offer  new  information  or  to  suggest 
policies  for  future  practice. 

Discussion  was  active  and  at  times 
frankly  critical  of  the  attitude  of  state 
administrations  toward  hig'hway  de- 
velopment. Playing  politics  in  highway 
affairs  was  bluntly  condemned.  Two 
other  facts  on  which  stress  was  laid 
were:  that  selection  of  road  types  is  an 
engineering  problem  to  be  solved  differ- 
ently as  traffic  requirements  and  natural 
conditions  difl'er  and  that  traffic  surveys 
conducted  comprehensively  and  in  a 
uniform  manner  are  essential  to  the 
economic  selection,  design  and  classi- 
fication of  highways. 

On  Friday  evening  the  official  dele- 
gates were  entertained  at  dinner  by 
Governor  Pinchot  and  on  Saturday- 
there  was  a  luncTieon  and  round  table 
discussion  with  Commissioner  P.  D. 
Wright,  Pennsylvania  Highway  Depart- 
ment, presiding. 


Feiker  Again  Joins  Secretary  of 

Commerce  Staff 

At  the  request  of  Secretary  Hoover, 
of  the  U.  S.  Department  of  Commerce, 
F.  M.  Feiker,  Assistant  to  the  Presi- 
dent of  the  McGraw-Hill  Co.,  Inc.,  has 
again  been  granted  leave  of  absence  to 
undertake  the  organization  and  general 
direction  of  the  world  surveys  of  raw 
material  supplies,  rubber,  sisal  hemp, 
nitrates,  etc.,  for  which  Congress  re- 
cently made  an  emergency  appropri- 
ation of  $500,000.  Mr.  Feiker  served 
as  assistant  to  the  Secretary  of  Com- 
merce during  the  first  year  of  Mr. 
Hoover's  administration,  acting  as 
general  assistant  in  organizing  the  per- 
sonnel and  industrial  trade  contact 
committees  in  relation  to  the  Bu -eau 
of  Census,  the  Bureau  of  Standards, 
and  the  Bureau  of  Foreign  and 
Domestic  Commerce. 


River  and  Harbor  Expenditures 
Not  Yet  Allocated 

Washington  Coifespondence 

Some  confusion  has  resulted  from 
what  turns  out  to  be  a  false  report  cir- 
culated by  a  Washington  newspaper  to 
the  effect  that  Secretai-y  of  War  Weeks 
was  going  to  allocate  most  of  the 
$56,000,000  appropriated  for  river  and 
harbor  work  by  the  last  Congress  to 
the  Ohio  and  the  Monongahela  Rivers. 
The  day  following  the  publication  of  the 
report  Secretary  Weeks  told  the  re- 
porters that  there  was  no  basis  for  such 
a  statement,  that  the  department  had 
not  yet  attempted  to  allocate  the  appro- 
priation to  specific  projects,  and  that 
certainly  it  would  not  give  so  dispro- 
portionate an  amount  to  the  rivers 
mentioned. 

He  further  explained  that  while  the 
War  Department,  through  the  Chief  of 
Engineers,  had  submitted  to  Congress  a 
detailed  report  in  which  the  amount 
■which  could  profitably  be  spent  on  vari- 
ous rivers  was  given  for  each  river 
and  while  the  sum  of  these  amounts 
formed  the  basis  for  the  $56,000,000  ap- 
propriated, there  was  no  law  requiring 
the  Secretary  of  War  to  allocate  the 
money  appropriated  according  to  any 
such  system.  In  other  words,  the  Sec- 
retary could  designate  the  amount  to 
be  spent  on  any  project  regardless  of 
the  preliminary  report  of  the  Chief  of 
Engineers. 

It  will  be  remembered  that  the  fed- 
eral budget  called  for  only  $27,000,000 
for  river  and  harbor  work,  but  that 
Congress  raised  it  to  the  higher  sum 
noted  over  the  protest  of  the  President. 


Trenton  Sewage- Works  Contro- 
versy Begets  Suit  and  Protest 

As  a  continuation  of  the  campaign  to 
force  Trenton  to  build  sewage-works 
and  the  State  Board  of  Health  to  act 
on  the  plans  for  the  direct-oxidation 
process  submitted  for  approval  last 
December,  the  city  commission  of 
Bordentown  has  adopted  a  resolution 
of  protest  against  the  delay  in  which 
it  alleges  that  its  health  and  prosperity 
are  threatened.  In  addition,  John  R. 
Thropp  filed  a  suit  in  Federal  District 
Court  at  Trenton  on  March  29  for 
$100,000  damages  alleged  to  have  been 
caused  to  his  property  at  Morrisville, 
Pa.,  by  the  discharge  of  untreated 
Trenton  sewage  into  the  Delaware 
River. 
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Enoineerind  Societies 


Calendar 


AnoDal  Meetings 


NATIONAL  CONFERKNCE  ON  CITY 
PLANNING.  X«-w  York  ;  Fifteenth 
Conference.  Baltimore,  April  30- 
ilay    2. 

AMERICAN  ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Annual  Con- 
vention, Norfolk,  Va.,  May  7-9. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  Y'ork :  Spring 
Meeting,  New  Orleans,  La.,  April 
lS-20. 

NATIONAL  FIRE  PROTECTION  AS- 
SOCIATION ;  Boston  ;  Annual 
Meeting.    Chicago.    May    8-10. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, New  York  City ;  An- 
nual Convention,  Detroit,  Mich., 
May  21-25. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia; 
Annual  Meeting,  Atlantic  City, 
N.  J.,  June  25-29  or  30. 


Tri-State  Water  &  Light  Association 
will  hold  its  annual  convention  at  Bir- 
mingham, Ala.,  Apr.  17-20.  The  head- 
quarters, including  the  exhibit,  will  be 
at  Hotel  Hillman.  Invitations  to  join 
the  association  have  been  extended  to 
water-works  men  in  Alabama,  Florida, 
and  eastern  Tennessee.  The  president 
of  the  association  is  J.  E.  Gibson,  man- 
ager and  engineer.  Water  Department, 
Charleston,  S.  C,  and  the  secretary  is 
W.  F.  Stieglitz,  Columbia,  S.  C. 

The  Society  of  Safety  Engineers  of 
California  at  the  annual  meeting  in  San 
Francisco  on  March  22  elected  officers 
for  the  ensuing  year  as  follows:  presi- 
dent, William  S.  Wollner,  Northwestern 
Pacific  R.R.;  vice-president,  E.  W. 
Bullard,  safety  engineer;  secretary, 
H.  M.  Wolfin,  superintendent  of  safety, 
State  Industrial  Accident  Commission. 

The  County  Surveyors  Association  of 
California  at  the  annual  meeting  in 
Sacramento,  Calif.,  on  March  12  and 
13  elected  officers  for  the  ensuing  year 
as  follows:  President,  H.  H.  Hume, 
county  engineer  of  Butte  County;  and 
secretary,  Lloyd  Bowman,  county  sur- 
veyor of  Santa  Cruz  County. 
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Personal  Notes 
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George  W.  Saathoof.  chief  engineer 
for  the  Cities  Service  Corp.,  accom- 
panied by  S.  W.  McPhee,  engineer  also 
connected  with  the  Cities  Service  New 
York  office  are  in  Denver,  Colo.,  mak- 
ing preliminary  plans  to  start  the 
erection  of  a  $4,000,000  power  plant  for 
•  he  Cities  Service,  at  a  point  near 
Boulder,  Colo. 

P.  P.  Shearwood  has  been  elected  to 
succeed  Walter  .L  Francis  as  vice-presi- 
dent of  the  Kntrineering  Institute  of 
Canada.  Mr.  Francis  was.  as  noted  in 
these  pages  last  week,  elevated  to  the 
presidency  of  the  Institute  upon  the 
death  of  Arthur  St.  Laurent. 


E.  H.  McGovERN  has  been  appointed 
office  engineer  of  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  Ry.,  with 
headquarters  at  Cincinnati,  Ohio.  He 
succeeds  F.  H.  Plaisted,  who  has 
resigned. 

Charles  W.  Staniford,  civil  and  con- 
sulting engineer,  of  New  York  City,  has 
been  appointed  consulting  engineer  for 
the  city  of  San  Diego,  Calif.,  in  plan- 
ning the  future  development  of  the 
port  of  that  city.  Mr.  Staniford  has 
left  for  the  coast  to  undertake  this 
new  work. 

F.  M.  Faitoe  has  been  appointed 
chief  hydraulic  engineer  of  the  Rail- 
road Commission  succeeding  C.  I. 
Rhodes,  resigned.  Mr.  Faude  has 
been  with  the  commission  for  five  years 
as  assistant  hydraulic  engineer  and 
during  a  six  months'  period,  in  the  ab- 
sence of  the  head  of  the  division,  served 
as  acting  chief  engineer. 

Fred  Davenport  has  entered  con- 
sulting engineering  work  under  the 
firm  name  of  Davenport  Engineering 
Co.,  and  is  located  at  Fort  Wayne, 
Ind.,  having  formerly  done  consulting 
work  in  the  city  of  Kokomo,  Ind. 

W.  A.  Mueller  has  recently  entered 
the  engineering  service  of  the  City  of 
Louisville,  Ky.,  being  employed  as 
senior  inspector  in  the  Department  of 
Sewers.  He  has  but  recently  left  the 
Illinois  Highway  Department  where  he 
was  employed  as  resident  engineer. 

E.  F.  Bankston,  former  assistant 
bridge  engineer  for  the  county  engineer 
of  Nez  Perce  County,  Idaho,  has  be- 
come associated  with  the  Missouri 
Highway  Department  where  he  is  em- 
ployed as  project  engineer. 

William  P.  Grass  is  now  chief  engi- 
neer of  the  Pacific  Phenols  Co., 
Guerneville,  Calif.  He  was  formerly 
resident  engineer  with  the  Santa  Cruz 
County  Highway  Commission. 

Ernest  W.  Seemann  has  severed  his 
connection  with  the  Elgin,  Joliet  and 
Eastern  Ry  Co.,  where  he  was  em- 
ployed in  the  chief  engineer's  office  as 
designing  draftsman,  to  become  associ- 
ated as  civil  engineer  with  Cowin  and 
Co.,  Inc.,  Minneapolis,  fabricators  of 
reinforcing  bars. 

R.  O.  Parsons,  formerly  assistant 
engineer  with  the  Georgia  State  High- 
way Department,  has  become  resident 
engineer  with  the  Kentucky  State  De- 
partment of  Roads. 

Ben  T.  Sanders,  formerly  county 
engineer  of  Pickens  County,  Ala.,  has 
accepted  a  position  as  superintendent 
of  construction  with  the  Batson-Cook 
Co.  of  West  Point,  Ga.  He  is  located 
at  Beaufort,  N.  C. 

IlHiliWiT  pHlLLirs,  engineer  in 
charge  of  construction  of  hydro- 
electric stations  for  the  New  Bruns- 
wick government,  has  resigne<l  from 
the   St.   .lohn   Electric   Commission. 

Gen.  W.  H.  Rose  has  resigned  as 
manager  of  the  New  York  branch  of 
Lockwood,  Greene  &  Co.,  engineers  and 
managers,   to   become    associated    with 


the  American  Machine  &  Foundry 
Co.,  of  New  York  City.  General  Rose 
became  connected  with  Lockwood, 
Greene  &  Co.  in  New  York  after  his 
resignation  from  the  army  in  1919. 
During  the  war  he  was  a  brigadier- 
general  in  charge  of  the  Division  of 
Purchase,  Storage  and  Traffic.  Prior 
to  the  war,  as  a  major  of  Engineers, 
he  was  in  responsible  charge  of  all 
electrical  design,  construction,  and  oper- 
ation and  maintenance  for  the  Panama 
Canal. 

J.  Rowland  Bibbins,  former  man- 
ager of  the  Department  of  Transporta- 
tion of  the  U.  S.  Chamber  of  Com- 
merce, has  established  a  consulting 
office  in  Washington,  D.  C.  He  will  en- 
gage in  work  having  to  do  with  trans- 
portation development,  including  com- 
plete surveys  and  economic  studies 
adapting  traffic,  transit,  railroad  and 
port  terminals,  motor  transport  and 
city  plans  and  valuation. 

Howard  J.  Williams,  formerly  as- 
sistant engineer  with  the  Maine  Water 
Power  Commission,  has  resigned  to  ac- 
cept a  position  wath  the  Vaughan  En- 
gineers of  Boston. 

Joseph  Harber,  formerly  construc- 
tion engineer  with  P.  Roberts  &  Co., 
and  later  with  the  Wolf  Contracting 
Co.,  both  of  New  York  City,  has 
formed  a  contracting  corporation  under 
the  name  of  the  Harber  Contracting  Co., 
Inc.,  with  offices  and  shops  at  244  W. 
30th  Street,  New  York  City.  The  com- 
pany will  do  all  kinds  of  general  con- 
tracting and  building  work  including 
alterations. 


(= 


Obituary 
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George  F.  Kessler,  one  of  the  best- 
known  American  city  planners  and 
landscape  artists,  and  who  was  con- 
sultant in  city  planning  to  both  the 
Kansas  Citys,  as  well  as  adviser  to 
many  other  cities,  died  in  Indianapolis 
March  19.  He  had  been  connected  with 
park  development  in  Kansas  City,  Mo., 
for  30  years. 

Michael  Skift,  aged  53,  prominent 
contractor  of  Pueblo,  Colo.,  was  killed 
March  21,  when  the  auto  truck  in 
which  he  was  riding  skidded  and  turned 
over. 

F^rnest  J.  Hynes,  Denver  contractor 
of  the  firm  of  Grier  and  Hynes,  died 
in  that  city  March  6. 

Barton  F.  Howe,  junior  engineer  in 
the  Water  Resources  Branch  of  the 
United  States  (Jeological  .Survey,  was 
drowned  March  3  while  making  a  dis- 
charge measurement  of  the  Delaware 
River  at  Milldrift,  I'a.  He  had  en- 
deavored to  make  measurements  while 
the  river  was  ice  covered  and  the  ice 
gave  way,  the  swift  current  pullinp- 
him  underneath  it.  He  was  n  gradu- 
ate of  the  engineering  college  of  the 
University  of  Vermont.  During  the 
war  he  was  nn  officer  in  the  aviation 
service,  having  served  overseas  for  sev- 
eral months.  lie  had  been  connected 
with  thr  Albany.  N.  Y.,  office  of  the 
U.  S.  Geological  Survey  since  Septem- 
ber, 1919. 


642 


ENGINEERING     NEWS-RECOED 


Vol.  90,  No.  14 


^ 


From  the  Manufacturer);  pomt  of  View 
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A  Point  of  Contact 


^■j  Between  Maker  and  User  of  >? 

[[  Construction  Equipment  and  Materials  jj 


Conference  Reports  on 
Business  Cycles 

Results    of    Study    of    Unemployment, 

Booms  and  Depressions  Issued 

by  Dept.  of  Commerce 

EIGHTEEN  months  ago  the  Presi- 
dent's Conference  on  Unemploy- 
ment met  in  Washington  under  tlie 
auspices  of  the  Department  of  Com- 
merce and  Secretary  Hoover.  It  was 
called  primarily  to  consider  relief  for 
the  four  to  five  million  unemployed 
which  had  then  resulted  from  the  busi- 
ness slump  of  1921.  At  that  time  it 
formulated  emergency  measures  which 
probably  had  a  good  deal  to  do  with 
alleviating  the  unemployment  situation, 
but  since  then  it  has  been  making  a 
further  study  which  has  resulted  in  a 
report  entitled  "Business  Cycles  and 
Unemployment,"  just  issued  by  the 
U.  S.  Department  of  Commerce. 

In  this  report  the  committee  analyzes 
the  economic  phenomena  of  periodic 
booms  and  depressions,  and  its  conclu- 
sions are  that  preventive  measures  lie 
in  the  better  handling  of  business  in 
times  of  prosperity,  because  depres- 
sions are  due  to  over-expansion,  infla- 
tion, loss  of  efficiency,  waste  and 
extravagance  in  the  boom  periods.  It 
is  felt,  therefore,  that  the  first  point 
of  attack  on  the  problem  must  be  more 
informed  action  by  business  men  in 
periods  of  rising  markets  in  order  that 
excessive  expansion  may  be  prevented 
and  the  extent  of  the  decline  reduced. 
In  other  words,  the  committee  feels 
that  there  is  such  a  thing  as  a  business 
cycle  and  that  business  executives  gen- 
erally should  keep  informed  regarding 
it. 

To  Prevent  Inflation 

Suggestions  for  curbing  excessive  ex- 
pansion include  recommendations  as  to 
the  control  of  credit  by  individual 
banks,  possible  control  of  inflation  by 
the  Federal  Reserve  system,  control  by 
individual  business  men  of  exoansion  in 
their  own  business,  and  the  retardation 
in  boom  times  of  governmental  and 
large  utility  building  and  construction. 
It  is  interesting  to  observe  that  the 
last  recommendation  has  just  been  car- 
ried out  by  Secretary  Hoover  to  meet 
the  rising  costs  of  construction. 

The  committee,  however,  considers 
that  before  any  constructive  action  can 
be  taken  there  must  be  gathered  and 
constantly  disseminated  fundamental 
information  from  which  trends  in  busi- 
ness can  be  properly  adjudged  by  indi- 
vidual business  men,  and  it  strongly 
recommends  the  recruiting  of  enlarged 
and  more  systematic  statistical  infor- 
mation by  the  Department  of  Com- 
merce and  its  wider  dissemination.  It 
points  out  that  the  construction  indus- 
tries are  to  some  extent,  at  least,  the 
balance-wheel  on  the  ebb  and  flow  of 
boom  and  depression,  because  construc- 
tion is  more  readily  controllable  than 
the  demand  for  consumable  goods. 
Other  suggestions  are  that  the  Federal 
Reserve  Bank  may  earmark  a   special 


Brick  Association  Elects  Officers 

At  a  meeting  of  the  board  of  govern- 
ors of  the  National  Paving  Brick  Manu- 
facturers' Association,  held  in  Cleve- 
land, March  22,  the 
following  officers 
were  elected  : 
Chairman  of  the 
board,  0.  W. 
Renkert,  president, 
Metropolitan  Pav- 
ing Brick  Co.,  Can- 
ton, O.,  succeeding 
Spencer  M.  Duty, 
president.  Medal 
Paving  Brick  Co., 
Cleveland,  0.; 
president,  R.  T. 
Hutchins,  v  i  c  e- 
president  and  sales 
manager.  Mack 
Manufacturing  Co.,  Wheeling,  W.  Va., 
succeeding  O.  W.  Renkert. 

The  following  officers  were  re-elected: 
W.  P.  Blair,  Cleveland,  first  vice-pres- 
ident: C.  C.  Barr,  president,  Barr  Clay 
Co.,  Streator,  111.,  treasurer;  Edward  E. 
Duff,  Jr.,  Cleveland,  executive  secre- 
tary and  Stanley  A.  Knisely,  Cleveland, 
assistant  secretary. 


R.  T.  Hutchins 


Agree  on  Lumber  Sizes 

At  a  meeting  of  the  Standardization 
Committee  of  the  National  Lumber 
Manufacturers  Association,  held  in 
New  Orleans,  March  24,  in  connection 
with  the  annual  meeting  of  the  associa- 
tion, an  agreement  was  reached  among 
the  representatives  of  all  constituent 
associations  of  the  national  body,  ex- 
cept one  which  was  not  represented 
when  the  action  was  taken,  upon  stand- 
ard finished  sizes  of  lumber,  as  follows: 
That  25/32  in.  shall  be  the  standard 
finished  size,  surfaced  two  sides,  of  all 
grades  of  1-in.  lumber,  kiln  dry  basis, 
and  IS  in.  as  the  surfaced  thickness  of 
small  dimension. 

reserve  of  gold  as  against  probable 
future  gold  shipments  from  the  United 
States  and  "thus  accomplish  the  double 
object  of  preventing  both  temptation  to 
inflation  of  credits  on  the  basis  of  this 
surplus  gold  supply  and  at  the  same 
time  the  great  embarrassment  of 
possible  financial  credit  difficulties  that 
would  arise  if  foreign  drafts  were  made 
upon  the  gold  which  had  been  used  as 
a  credit  basis." 

Enginejss  Queried 

In  a  final  questionnaire  to  various 
businesses  and  professions  the  section 
addressed  to  engineers  is  as  follows: 

"To  what  extent  can  improvements 
in  methods  of  production  and  organiza- 
tion of  marketing  in  each  industry  re- 
lieve the  business  cycle?  What  are  the 
difficulties  now  in  the  way  of  making 
these  improvements,  and  "how  can  the 
difficulties  be  removed?" 

An  exhaustive  report  on  the  subject 
has  been  prepared  at  the  request  of  the 
connnittee  by  the  National  Bureau  of 
Economic  Research. 


Plan  to  Curb  Inflation  in 
Construction  Industry 

General  Feeling  Among  Manufacturers 

and  Contractors  Favors  Conference 

to  Spread  Work 

Washington  Correspondence 

ORDERS  for  construction  ma- 
terials are  pouring  in  upon  manu- 
facturers in  such  volume  and  the  pro- 
gram of  private  building  during  1923 
has  reached  such  proportions  that 
many  representatives  of  the  industries 
affected  have  suggested  that  a  con- 
ference be  held  to  forestall  a  runaway 
market  for  both  labor  and  material. 

Estimates  from  the  headquarters  in 
Washington  of  the  Associated  General 
Contractors  indicate  a  building  and 
general  construction  program,  includ- 
ing highways,  of  $6,000,000,000  under 
contract  or  contemplated  for  1923 ;  this 
is  $1,500,000,000  in  excess  of  the  total 
for  1922.  Reports  to  the  association, 
as  of  March  1,  indicated  stocks  of  ma- 
terials lower  than  on  the  same  date 
last  year,  with  producing  plants  hav- 
ing orders  on  hand  to  the  limit  of  their 
capacity  for  several  months  to  come. 
At  the  same  time,  reports  from  practi- 
cally all  sections  of  the  country  showed 
demand  for  labor  strong,  with  a  tend- 
ency toward  wage  advances. 

The  Associated  General  Contractors 
sent  a  letter  to  250  organizations  and 
large  manufacturers,  representing  all 
lines  of  production  interested  in  con- 
struction work,  calling  attention  to  the 
situation.  Replies  from  more  than  200 
have  been  received,  indicating  a  general 
feeling  in  favor  of  a  conference  of  con- 
tractors, material  men  and  labor  to  find 
a  means  of  spreading  out  the  work. 

Ryerson  Buys  Plant  of  Cincinnati 
Iron  &  Steel  Co. 

Joseph  T.  Ryerson  &  Son,  Inc.,  with 
mam  plant  and  offices  in  Chicago,  have 
purchased  the  plant,  stock  and  good 
will  of  the  Cin- 
cinnati Iron  & 
Steel  Co.,  Cincin- 
nati, Ohio.  The 
Ryerson  company 
will  now  have 
s  i  X  steel-service 
plants,  at  Chicago, 
St.  Louis,  Detroit, 
Buffalo,  New  York 
and   Cincinnati. 

The     newly     ac- 
quired plant  occu- 
pies   a    full    city 
block    with    about 
110,000      sq.ft.     of 
floor    space.       The 
stock  contains  iron 
products,     including     bars, 
sheets,    tubes,    rivets. 
Modern  cutting 


L.  E.  Skinner 


and     steel 

shapes,    plates, 

bolts,  nuts,  pipe,  etc. 

equipment  and  handling  facilities  will 

be  improved  to  make  possible  a  24-hr. 

shipping  schedule. 

Lewis  E.  Skinner,  who  has  served 
18  years  with  the  Ryerson  company  is 
in  charge  of  the  Cincinnati  plant.  He 
will  be  assisted  by  C.  A.  Parnell,  for- 
mer assistant  to  Arthur  Allshul,  at 
the  Ryerson  plant  at  Buffalo. 

Lime  Association  to  Meet 

The  fifth  annual  convention  of  the 
National  Lime  Association  will  be  held 
at  the  Hotel  Commodore,  New  York 
City,  June  13-15. 
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Record  Runs  May  Mislead 
Equipment  Users 

Unusual  Performances  Mean  Little 

Without  Full  Details  of 

Local  Conditions 

Sxipplemeitting  the  discussion  in  last 
week's  issue  (p.  602)  other  manufac- 
turers this  week  state  the  policies  of 
their  organizations.  One  of  them 
makes  some  pertinent  comment  on  the 
solicited  testimonial. — Editor. 

By  Harold  E.  Smith 

President.  The  T.  L.   Smith  Co.,  Milwaul^ee 

THERE  is  no  denying  the  fact  that 
it  would  be  unfair  and  poor  policy 
for  any  reputable  manufacturer  to  use 
any  language  in  his  advertising  which 
would  give  a  wrong  impression  to  any 
reader.  It  is  also  quite  possible  that 
the  publication  of  figures  representing 
record  runs  made  with  machines  over 
short  periods  of  time  might  be  mislead- 
ing not  only  as  to  the  amount  of  work 
which  can  be  done  on  any  job  in  one 
year,  but  also  as  to  the  particular  value 
of  the  performance  of  that  machine  on 
that  job. 

There  are  a  great  many  jobs  which 
it  would  not  pay  to  organize  for  high 
daily  capacity  and  the  fact  that  large 
records  were  not  made  on  these  jobs 
should  not  be  held  against  the  con- 
tractor or  any  of  the  contractors'  ma- 
chinery. It  is  equally  true  that  where 
a  job  is  highly  organized  and  equipped 
the  contractor  has  a  right  to  expect  fre- 
quent large  daily  output  and  large 
average  output  and  the  fact  that  he 
secures  it  should  not  be  considered 
anything  unusual  for  advertising  pur- 
poses. 

But  there  are  a  great  many  jobs 
where  the  daily  production  has  been  un- 
usually high — not  for  short  periods  of 
time,  but  over  an  extended  period — 
and  the  cost  unusually  low.  In  such 
cases  all  of  the  credit  should  go  to  the 
contractor.  Often,  however,  he  admits 
that  his  record  was  partly  due,  at  least, 
to  the  sturdiness,  speed  and  dependa- 
bility of  certain  units  of  machinery 
which  he  used,  and  that  other  compet- 
ing machines  lack  the  qualities  neces- 
sary to  have  equalled  this  performance. 
In  a  case  of  this  kind  there  is  justifica- 
tion for  an  advertisement  featuring  the 
record  performance  by  the  manufac- 
turer of  the  machinery;  the  manu- 
facturer has  rendered  a  service  to  his 
industry  and  is  rendering  a  further 
service  by  letting  other  contractors 
benefit  by  the  knowledge  of  this  per- 
formance. 

There  is  considerable  difference  in 
the  design,  cost,  and  quality  of  com- 
peting types  of  contractors'  machinery, 
some  are  better,  faster,  and  more  re- 
liable than  others.  The  manufacturer 
who  pays  more  for  the  manufacturing 
of  his  machine  and  sells  it  at  a  higher 
price  because  of  this  quality  can  hardly 
submit  to  a  policy  of  advertising  which 
would   prevent  him   from   claiming  su- 

?ierior  speed  and  prductive  capacity 
or  hi."!  machine.  In  the  case  of  con- 
crete mixers  there  are  a  great  many 
elements  of  speed  other  than  the  speed 
of  mixing.  The  mixing  time  is  prac- 
tically always  fixed  and  should  be 
rigidly  adhered  to  by  the  contractor. 
But  if  one  machine  can  consistently 
load,  discharge  and  distribute  faster 
than    another    make,     and    can     con- 


sistently work  day  after  day  with  less 
interruption  and  delay  from  break- 
down.s  and  troubles  than  another  ma- 
chine, then  the  manufacturer  can  justly 
claim  greater  speed  without  mislead- 
ing the  public  and  without,  in  any  way, 
working  at  variance  with  the  aims  of 
the  engineers  and  the  road  officials  in 
securing  the  best  possible  mixture  of 
concrete. 

To  summarize,  it  would  be  unfair  to 
the  manufacturer  of  the  fast,  de- 
pendable unit  if  he  could  not  make 
some  truthful  and  carefully-worded 
statements  in  his  advertising  regarding 
what  his  machine  has  done  or  can  do 
in  regard  to  steady  record  performance. 


By  Harvey  T.  Gracely 

Advertising  Manager, 
-Marion  Steam  Shovel  Co.,  Marion,  Ohio 

THE  publishing  of  record  runs  had 
far  better  be  left  to  the  editor  of  a 
publication  than  to  the  ad  writer.  Local 
conditions  and  the  elements  have  so 
much  to  do  with  cost  and  output  that  it 
is  very  unfair  to  publish  unusual  ex- 
periences and  then,  by  inference,  leave 
the  reader  to  draw  the  conclusion  that 
such  performance  can  be  expected 
under  his  particular  working  condi- 
tions, regardless  of  what  they  may  be. 
We  are  now  and  always  have  been  op- 
posed to  such  a  policy  and  I  believe  a 
review  of  our  advertising  matter  will 
fully  substantiate  this  attitude. 

We  would  like  to  go  a  step  farther, 
however,  and  object  to  the  procedure  of 
certain  manufacturers  in  soliciting 
testimonials.  The  practice  of  obtaining 
statements  from  users  by  intensive  so- 
licitation, involving  in  many  cases  com- 
pensation for  exaggerated  statements, 
is  so  decidedly  unethical  that  no  con- 
servative and  well-meaning  manufac- 
turer should  countenance  it  in  any  way. 
Such  things  do  happen,  however,  and 
are  still  believed  by  some  of  the  more 
unscrupulous  to  be  a  fair  way  of  get- 
ting business. 

Frankly,  the  Marion  Steam  Shovel 
Co.  has  always  believed  in  conservative 
statements  on  output  and  costs,  and  has 
been  a  consistent  believer  in  adver- 
tising its  products  strictly  on  the 
merits  of  construction  and  perfor- 
mance. We  use  testimonial  advertis- 
ing only  where  we  think  the  data  and 
information  are  helpful  to  the  user. 
We  avoid  direct  solicitation,  feeling 
that  the  genuine,  sincere  expression  of 
endorsement  is  far  more  to  be  pre- 
ferred than  any  self-written,  signa- 
ture-requested statement. 

CTo  he  rontivued) 


Business  Notes 


^ 


Col.  Wai-tbr  J.  Rilev,  president  of 
the  O.  V.  .lordan  Co.,  East  Chicago, 
Ind.,  manufacturers  of  spreaders  and 
other  railway  specialties,  is  home  after 
a  tour  t)f  South  America. 

Hknrv  H.  Ashley,  president.  Haz- 
ard Manufacturing  Co.,  Wilkes-Barre, 
Pa.,  makers  of  wire  rope,  died  Jan.  20. 

Beck  WITH  Machinery  Co..  Pitts- 
burgh, which  has  an  office  and  ware- 
house in  f'lrveland,  has  moved  to  a  new 
and  more  centrnllv  located  office  and 
warehouse  m  the  latter  city  at  1259-61 
Central  Ave.  Growth  of  the  business 
and    the    need    for    larger    warehouse 


facilities  is  given  as  the  reason  for  the 
change. 

John  B.  Wight,  for  many  years 
manager  of  the  New  York  office  of  the 
Alpha  Portland  Cement  Co.,  until  his 
retirement  a  year  or  so  ago,  and  a  com- 
missioner of  the  District  of  Columbia 
from  1897  to  1900,  died  at  his  home  in 
Montclair,  N.  J.,  March  .31. 

Harold  L.  Bond  and  his  son  Harold 
C.  Bond  have  resigned  as  president 
and  secretary,  respectively,  of  Waldo 
Bros.  &  Bond  Co.,  Boston,  dealers  in 
contractors'  equipment.  Their  future 
plans  have  not  yet  been  announced. 

William  H.  Schutte,  who  has  been 
identified  for  a  long  time  with  the 
Chicago  selling  force  of  the  Blaw-Knox 
Co.,  has  been  promoted  to  the  mana- 
gership of  its  Chicago  office. 

Thomas  .1.  Dolan,  Chicago,  dealer 
in  contractors'  railway  supplies  and 
equipment,  announces  the  organization 
of  a  new  company  under  the  name 
Dolan  -  Tucker  -  Smith  Equipment  & 
Supply  Co. 

GiBB  Instrument  Co.,  Bay  City, 
Mich.,  manufacturers  of  electric  weld- 
ing equipment,  has  opened  a  sales 
office  in  Cleveland,  Ohio,  at  2104  East 
Superior  Ave.,  in  charge  of  W.  O. 
Little. 

Frederic  E.  Wheeler,  formerly 
president,  Finlay- Wheeler,  Inc.,  con- 
tractors' equipment  dealers  of  Buffalo 
and  Rochester,  N.  Y.,  has  joined  the 
Chicago  sales  staff  of  Blaw-Knox  Co., 
Pittsburgh. 

Concrete  Steel  Co.,  New  York,  pro- 
ducer of  Havemeyer  steel  bars  for  re- 
inforcing concrete,  elected  the  follow- 
ing officers  at  its  recent  annual  meet- 
ing: Chairman,  J.  F.  Havemeyer; 
president,  W.  H.  Pouch;  secretary  and 
treasurer,  H.  T.  Bahr. 

Hardwood  Manufacturers  Insti- 
tute, Chicago,  announces  its  first  an- 
nual convention  for  May  10  and  11  at 
the  Blackstone  Hotel,  Chicago. 

California  Glazed  Cement  Pipe 
Co.  announces  the  change  of  its  firm 
name  to  the  Bent  Concrete  Pipe  Co., 
Los  Angeles.  The  company,  during 
thirteen  years,  has  manufactured  ma- 
chine-made concrete  pipe.  The  Bent 
Concrete  Pipe  Co.  has  taken  over  the 
reinforced-concrete  pipe  business  of 
Bent  Bros.,  contractors.  The  officers 
and  owners  of  the  company  are  Ernest 
F.  Bent,  president  and  manager;  W.  L. 
.Tencks,  treasui-er  and  assistant  man- 
ager; B.  J.  Primmer,  secretary  and 
general  superintendent;  Arthur  S. 
Bent,  of  the  contracting  company  bear- 
ing his  name,  and  H.  Stanley  Bent,  both 
of  Los  Angeles. 

Shi'NK  Manufacturing  Co.,  Bucy- 
rus,  Ohio,  has  closed  n  contract  with 
S.  Franklin  Henderson,  owner  of  pat- 
ents  on  a  motor  truck  hoist  and  body, 
for  the  exclusive  manufacture  of  this 
equipment.  The  Henderson  hoist  is  the 
same  product  that  the  Ohio  Crane  Co., 
of  Bucyrus.  had  planned  to  produce. 
Hoist  and  body  have  been  approved  by 
the  Packard,  White,  General  Motors 
and  Garford  companies.  Benton  Hop- 
kins, of  Cleveland,  has  been  appointed 
superintendent  in  charge  of  production 
of  the  hoists  and  bodies  at  the  Shunk 
plant.  The  equipment  is  suitable  for 
trucks  varying  in  capacity  from  2  to 
10  tons. 
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Equipment  and  Materials 

[  \ 

New  '/z-Bag  Tilting  Mixer 

To  its  line  of  concrete  mixers  the 
T.  L.  Smith  Co.,  Milwaukee,  has  just 
added  a  new  i-bag  tilting  unit  with  a 
capacity  per  batch  of  mixed  concrete  of 
33  ft.  The  machine,  called  the  Smith 
375,  has  a  double-cone  drum  and  is  de- 
signed for  speedy  discharge.  Two  types 
of  mounting  are  furnished,  the  first  a 
two-wheel  pneumatic-tired  trailer  with 
30  X  3J-in.  Ford  tires,  and  the  second, 
a  frame  carried  on  four  metal  wheels. 


Crawler  Dredge  Digs  Ditches 

Between  Fruit-Bearing  Trees 

For  ditching  between  rows  of  fruit- 
bearing  trees  only  30  ft.  apart  in  the 
orange  and  grape-fruit  groves  of  the 
Fort  Myers  Grove  Co.  in  Florida,  a 
1-yd.  crawler  dredge  with  special 
features  has  been  designed  by  the  Bay 
City  Dredge   Works,   Bay   City,   Mich. 


The  work  involved  both  the  cleaning 
out  of  old  ditches  and  the  excavation 
of  new  ones  in  an  existing  grove  of 
800  acres  and  the  development  of  1,000 
to  2,000  additional  acres.  It  was  es- 
sential, in  the  ditching  operations,  that 
the  trees  should  not  be  damaged. 

The  material  to  be  excavated  con- 
sists of  hard  water-sand  overlying  lime 
rock.  The  ditches  are  from  3  to  4  ft. 
wide  at  the  bottom  and  8  to  12  ft.  wide 
at  the  top.  The  hard  character  of  the 
material  led  to  the  selection  of  a  dipper 
rather  than  a  drag-line  for  the  exca- 
vation. Furthennore,  a  full  circle  ma- 
chine could  not  be  employed  on  account 
of  the  close  spacing  of  the  rows  of 
trees,  preventing  a  machine  from  op- 
erating at  the  side  of  the  ditch.  The 
crawler  dredge,  therefore,  was  de- 
signed to  straddle  the  ditch ;  it  has  a 
clear  span  between  crawlers  of  14  ft. 
and  an  overall  width  of  20  ft.  The 
outfit  is  mounted  on  four  crawler 
treads,  each  2  ft.  wide  and  8  ft.  long! 
The  gross  weight  of  the  equipment  is 
64,800  lb.  On  this  type  of  work  it  has 
been  found  that  the  crawled  traction  is 
desirable  because,  on  account  of  the 
comparatively  small  yardage  of  earth 


to  be  taken  out,  the  machine  must  be 
able  to  move  rapidly  to  work  at 
capacity. 

Power  is  furnished  by  a  two-cylinder 
opposed  type  4.5-hp.  kerosene  engine 
manufactured  by  the  Reliable  Tractor 
&  Engine  Co.,  Portsmouth,  Ohio.  The 
dipper,  with  a  capacity  of  1  cu.yd.,  is 
made  of  heavier  plates  than  standard 
design  and  has  a  manganese  steel  lip 
and  teeth. 


Corrugated  Culverts  Marked 
With  a  Date  Tag 

A  triangular  metal  date  tag  is  now 
being  attached  to  all  corrugated  cul- 
verts of  Armco  ingot  iron  manufactured 
by  the  American 
Rolling  Mill  Com- 
pany, Middle- 
town,  Ohio,  and 
sold  by  distrib- 
utors in  the 
United  States  and 
Canada  for 
cross-drain  struc- 
tures under  high- 
ways and  rail- 
roads. This  tag,  which  is  riveted  to 
the  interior  of  the  culvert  on  the  up- 
stream end,  is  intended  to  prove  the 
manufacturer's  claim  of  long  life  for 
these  culvert  pipes.  This  tag  is  in- 
tended not  only  to  give  the  manufac- 
turer and  distributor  definite  informa- 
tion regarding  the  life  of  the  metal 
culvert,  but  to  save  the  engineer  in 
checking  the  durability  of  the  material 
he  specifies. 


batch.  This  machine  is  designed  for 
handling  odd  jobs  along  the  right-of- 
way,  including  culvert  work,  signal 
bases,  culverts,  station  platforms,  and 
small  retaining  walls.  It  may  be  re- 
moved from  the  rails  without  the  ne- 
cessity of  laying  track.  The  drum  has 
a  double-gear  drive  and  the  discharge 
chute  may  be  controlled  from  either 
side.  The  equipment  may  be  had  with 
low-charging  platform  or  power  charg- 
ing skip,  automatic  water-measuring 
tank  and  light-duty  hoist. 


New  Tracing  Paper  Is  Strong, 
Transparent  and  Color  Fast 

A  tracing  paper  for  which  a  num- 
ber of  advantages,  such  as  strength, 
transparency  and  color-fastness,  are 
claimed  by  its  maker,  the  New  York 
Blue  Print  Paper  Co.,  New  York  City, 
has  been  placed  upon  the  market  under 
the  trade  name  of  Vellux.  In  the  mat- 
ter of  strength  the  company  claims 
that  this  paper  is  the  next  best  thing 
to  tracing  cloth  and  stands  erasing 
well  and  takes  ink  readily.  Its  trans- 
parency is  said  to  excel  that  of  any 
other  paper  and  the  fact  that  it  does 
not  yellow  with  age  makes  it  a  fast 
paper  to  use  in  running  off  blueprints. 

Mixer  Mounted   on   Flanged 
Wheels  for  Railroad  Use 

For  railroad  work  the  Koehring  Co., 
Milwaukee,  has  mounted  its  small 
Dandie  concrete  mixer  on  flanged 
wheels,  the  idea  being  to  haul  the  unit 
on  the  tracks  with  a  gasoline  motor 
car.  The  outfit  is  supplied  in  sizes  of 
4   and  7  cu.  ft.  of  mixed  concrete  per 


Publications  from  the 
Construction  Industry 


=j 


Scientific  Street  Lighting  —  HOLO- 
PHANE  Glass  Co.,  Inc.,  New  York,  has 
embodied  in  a  22-p.  illustrated  booklet  a 
guide  to  good  practice  in  street  light- 
ing. In  its  engineering  aspect  the 
trend  is  said  to  be  toward  the  extension 
of  ornamental  lighting,  closer  spacing 
in  non-ornamental  lighting,  greater 
mounting  height,  and  higher  intensity 
values.  Each  of  these  phases  of  the 
subject  is  discussed  and  details  are 
given  regarding  the  Holophane  refrac- 
tor designed  to  distribute  light  from 
lamps  to  best  advantage. 

Ancient  and  Modem  ConstrnA:tion — 
Koehring  Co.,  Milwaukee,  has  issued  a 
31-p.  booklet,  illustrated  with  etchings 
in  color,  which  presents  in  text  and 
picture  examples  of  notable  ancient 
and  modern  construction  embodying  th° 
element  of  permanency.  The  volume  :'■ 
entitled  "Built  to  Endure."  The  s" 
jects  range  from  the  Colosseum, 
Rome,  to  the  new  baseball  stadium  x^. 
the  New  York  "Yankees." 

Building  Constnictimi  —  Thompson- 
Starrett  Co.,  New  York,  reproduces 
in  an  attractively  illustrated  volume 
extracts  of  letters  of  commendation 
from  its  clients  for  whom  buildings  of 
all  types — residences,  offices,  institu- 
tional structures,  theaters  and  indus- 
trial plants — have  been  erected.  The 
frontispiece  shows  New  York's  skyline 
with  1.5  structures  marked  to  indicate 
Thompson-Starrett  work.  The  policy  of 
the  company  is  expressed  in  a  foreword 
by  President  L.  J.  Horowitz,  who  says: 
"After  all,  a  contract  for  a  building  is 
secondary  in  importance  to  a  clean  bill 
of  health  when  the  work  is  done." 

Brick  Paving  Filler  —  The  Texas 
Co.,  New  York,  has  added  to  its  liter- 
ature on  paving  a  booklet  outMning 
recommended  practice  in  the  use  of  as- 
phalt filler  for  brick  and  vitrified  block 
pavements.  The  new  publication  is 
illustrated  and  consists  of  28  p.,  deal- 
ing with  such  subjects  as  the  process 
of  production,  shipping,  preparation  of 
the  filler  for  use,  and  methods  and 
equipment  for  its  application.  Under 
the  latter  head  are  detailed  nine  steps 
covering  the  preparation  of  the  sur- 
face and  the  application  of  the  filler. 

Natural  Ceyiie^it—TiiE  Carney  Co., 
Mankato,  Minn.,  in  a  22-p.  illustrated 
booklet  describes  the  characteristics 
and  uses  of  its  product,  made  from 
natural  rock,  for  mortar  in  building  op- 
erations. It  is  usually  mixed  in  the 
proportions  of  1  part  natural  cement  to 
4  parts  sand.  There  is  a  list  of  sev- 
eral hundred  structures  in  which  the 
Carney  product  has  been  used. 
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FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 

c  i@);  "J 


March  Contracts  Heaviest  on  Record 

Average  Weekly  Value  of  Construction  Awards  30  Per  Cent  Heavier 
Than  Same  Month  in  1920 


March  contracts  awarded  in  the  five 
sues     of     Engineering     News-Record 


31,000,000  during  the  preceding  month. 
The   number   of   awards    totaled    912 


March  of  the  current  year,  represents 
an  advance  of  30  per  cent  over  the  aver- 
age of  $37,000,000  per  week  for  lettings 
valued  at  $148,000,000  in  the  four  issues 
of  Engineering  News-Record,  March 
1920. 

Minimum  costs  observed  in  Construc- 
tion News  on  each  class  of  construction 


Engineering  News-Record 

Construction  Cost 

Index  Number 

.\pril,  1923  313.50 

March,  1923  205.2.5 

April,  1922  164.72 

Peak,  June,  1920 273.80 

1913  100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  advanced  8.25  points  since  last  month,  due  to 
higher  steel  prices  and  stiffening  in  labor  rates.  Steel 
rose  to  $2.50  from  $2.25  per  100  lb.,  Pittsburgh  mill. 
The  average  rate  for  common  labor  is  now  50c.  Thus, 
general  construction  cost  is  30  per  cent  higher  than  one 
year  ago  and  22  per  cent  under  the  peak;  it  is  113  per 
cent  above  the  1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

March.  1923   (5  issues  of  E.  N.-R.)    195 

February,  1923  U  issues  of  E.  N.-R.)    105 

March,  1922   (5  issues  of  E.  N.-R. )  ^02 

1913  100 

Yearly 

1922  (entire  year)  130 

1921  (entire  year)  88 

1920  (entire  year)  91 

1913  100 

Engineering  News-Record's  Construction  Volume 
Index  Number  is  195  for  the  month  of  March,  and 
130  for  the  whole  of  1922,  as  against  100  for  1913.  This 
means  that  the  actual  volume  of  construction  in  1922 
(not  the  mere  money-value  of  the  contracts  let  that 
year)  is  30  per  cent  above  the  volume  of  construction 
for  1913.  Our  monthly  volume  number.  195  for  March, 
1923,  is  really  the  increment  of  construction,  and  in- 
dicates the  rate  at  which  contracts  are  being  let  as 
compared  with   1913  awards. 


totaled  $240,349,000,  against  $123,742,-     during  Mai(h,  with  an  average  value  of     are   as   follows:    Waterworks,    $15,000; 
000    in    the    four    issues    of    February.     $263,000,  airainst  483  in  February,  aver-     other  public  works,  $25,000;   industrial 


V.\LUE  OF  CO.NTRACTS  LET  IN  THE  UNITED  STATES  AND  CANADA  DURING  MARCH,     1923 


Watcrwork* 

Sewers 

Bridges 

Excavst  ion,  dniiiuige  and  irrigation . 

Strcol*  and  roads 

IndiiAtrial  works 

Buildings 

Ffderal  (jovemmcnt   , 
Miscellaneous     


Knxlaad 
$264,000 

25,006 

153,066 
3,235,000 
7,167,000 


Middle 

Allantie 

$10,595,000 

721,000 

3,001,000 

304,000 

5,439,000 

4,773,000 

26,775,000 

241,000 

671,000 


Southern 
$130,000 
7,000 
482,000 

7,837.000 
1,963,000 
4,004,000 
1,216,000 
75,000 


Middle 

West 

$2,618,000 

2,522.000 

292,000 

100,000 

7,695,000 

12,062,000 

22,073,000 

2,292.000 

1,719,000 


West   of 

Mississippi 

$1,166,000 

803,000 

1,735,000 

514.000 

12,860,000 

3,810,000 

10,844,000 

532,000 

18,384,000 


Western 

$137,000 

257.000 

186,000 

28,075.000 

3,538,000 

2,784,000 

9,673,000 

1,406,000 

2,620,000 


Canada 
$239,000 
167,000 
58,000 


184,000 

695,000 

4,493,000 


4,718,000 


Total 
$15,149,000 

4,477,000 

5,779.000 
28,993,000 
37,706,000 
29,342.000 
85,029.000 

5,687.000 
28,187,000 


Total 


$10,844,000    $52,520,000    $15,734,000    $51,373,000    $50,648,000    $48,676,000    $10,554,000    $240,349,000 


This  represent  an  average  weekly  value     aging  $257,000  per  contract. 

of  $48,000,000  for  March,  compared  with         The  weekly  average,  $48,000,000  for 


construction,    $40,000    and    commi^rcial 
buildings  $1.50,000. 


Labor  Rates  and  Conditions  Throughout  the  Country 


Increased  pro<iuction,  rather  than 
higher  prices  or  more  exten.sive  use  of 
credit*,  appears  as  the  ruling  factor  in 
the  maintenance  of  strength  and  con- 
fidence in  industry  and  trade  at  the  out- 
-'■t  of  the  spring  season. 

The  construclion  industry,  particu- 
iarly,  has  experienced  only  such  slack- 
ening as  caused  by  weather  conditions, 
transportation  shortage  and  scarcity  of 
skilled  labor,  principally  bricklayers 
and  plasterers.  Conditions,  generally, 
have  steadily  improved  during  the  yvin- 
ter  so  that  it  is  difficult  to  cite  an  in- 
dustry which  is  not  operating  close  to 
capacity. 


The  consuming  capacity  of  the  coun- 
try with  the  increased  employment  of 
workers  at  advanced  wages  in  some  in- 
dustries, is  greater  now  than  at  any 
time  in  the  last  two  years. 

The  common  labor  rate  for  the  nation 
as  applicnl  to  pick  and  shovel  men  in 
construction  operations,  is  placed  at 
50c.  per  hr.  as  against  40c.  for  thi.'  pre- 
ceding month,  according  to  Eitgineerinp 
NeinH-Iirrnrd'x  figures.  I>ocftl  building 
conditions  arc  as  follows: 

AtlanlR — .Much  building  work  planned 
ahead.  Considerable  difncully  cxperi- 
cnce<l  in  getting  materials  owing  to 
transportation  shortage. 


Chicago — Building  Trades'  Council 
signed  agreement  with  Building  Con- 
struclion Employers'  Association,  rec- 
ognizing principles  of  Landis  Award 
for  three  years. 

Dallas — Surplus  of  building  trades 
mechanics  not  so  great  as  in  February. 

Denver — Employment  at  100  per  cent. 
Applications  pending  for  advance  of  $1 
per  day  in  building  trades  wage  rates. 

Detroit — No  idle  men  in  construction 
field.     Wage  rates  remain  unchanged. 

KansaH  City — Scarcity  of  bricklayers, 
hodcnrriers   and  common   laborers. 

Minneapolis  —  Official  wage  scale 
shown  in  table,  but  rat<?s  averaging  10 
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per  cent  higher  are  being  offered. 
Present  basis  will  hold  until  June  1. 
Montreal — Plenty  of  men,  especially 
roofers,  electrical  workers,  painters  and 
plasterers. 


Glared  unconstitutional.  If  this  decision 
is  sustained  by  the  Court  of  Appeals  it 
will  curb  residential  building.  Commer- 
cial and  industrial  construction,  how- 
ever, unaffected. 


mechanics;    shortage  of  men   at   steel 
mills. 

St.  Louis — New  scale  shown  in  table 
effective  March  1.  Carpenters  and  pile- 
drivers   ask   advance   effective   May   1. 


CURRENT  BUILDING  TRADES  WAGE  RATES  PER  HOUR 
(Higher  rates  indicated  by  -|-,  decreases  by — ) 


Brick- 
Cities  layers 

Atlanta +$1.11^ 

Baltimore 1 .25 

Birmingham 1 .00 

Boston 1  .25 

Cincinnati 1 .25 

Chicago 1.10 

Cleveland + 1 .40 

Dallas 1.371 

Denver 1.25 

Detroit. 1.12s 

Kansas  City 1.12J 

Los  Angeles 1.25 

Minneapolis , 1 .00 

Montreal 90 

New  Orleans 1 .00 

New  York 1.25 

Pittsburgh 1 .  30 

St.  Louis f  1 .  50 

San  Francisco 1.25 

Seattle 1.12^ 

Philadelphia -H.37f 


Car- 
penters 

Hoisting 
Engineers 

Hod 
Carriers 

Pile 
Drivers 

Structural 

Iron 
Workers 

Common 
Labor 

80.70 

80®.  90 

.75 

1.00 

go.  70 
.80®  1,00 
.50®  1.00 
90@1.00 

go.  30 
.871 
.15®. 25 
.80 

30.65' 
"I'.OO 

go. 65 

.80®!. 00 

1.00 

1.00 

go.  30®.  35 
.30®. 45 
.20®.  25 
.60 

1.00 
1.00 
+  1.25 
1.00 
1.00 

1.00 
1.10 

+  1.25 
1.00 
1.00 

.771 

+:87i 

.40 
.75®.8U 

1.00 

1.10 

+  1.00 

.871 

1.00 

1.00 
1.05 
+  1.25 
1.00 
1.03i 

.40®. 60 
.72J 

+  .87J 
.30®.  SO 
.35®. 55 

.80 
1.00 

.80®.  90 
1.00®1.25 

.50®.  60 
.65 

1.00 
1. 00 

.60®.  80 
1. 00 

.50 
+  40®.  75 

1.00 
.80 

1.00 
.80 

.50@.62i 
.65 

87^®  LOO 
.80 

.50 
.35®. 50 

.65 
.85 

.50 
.90 

.30 

.65 

.50 

.80 

.65 
1.00 

.25 
.35®.40 

1.12§ 

1.25 

87^ 

1.00 

1.121 

+  .45®. 70 

+  1.20 
1.10 

+  1.121 
1.12J 

.90 
+  1.00 

1.12' 

1.00 
-t-1.25 

.50 
+  .40®.67J 

1.00 

.87^ 

+i.m 

1.00 

.87i@1.00 

+1.00 

.81i             1.00 

93|            1.00 

.75@1.00  +1.10 

1.12  J 
.90@1.00 
+  1.10 

.50@.56» 

.30®.  70 

+  .50®. 65 

New  Orleans — Labor  working  with- 
out contract  under  present  scale  of 
wages,  effective  until  June  1. 

New   York — Tax  exemption  law   de- 


Philadelphia — Labor  market  critical. 
Contractors  look  for  wage  demands 
after  May  1. 

Pittsburgh — Enough  building  trades 


Hoisting  engineers  demand  higher  rate 
after  June  1. 

San    Francisco — Striking    plasterers 
returned  to  work;  construction  active. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Market 


Pig  Iron— Prices  continue  to  advance 
with  increasing  third-quarter  buying 
movement.  No.  2  foundry,  basic  and 
bessemer  iron,  $31  at  Pittsburgh,  in- 
cluding freight  from  valley;  a  rise  of 
about  $2  per  ton  since  March  1. 

Railway  Supplies — Track  materials  in 
heavy  demand  and  very  firm.  Stand- 
ard spikes  up  25c.  at  Pittsburgh  mill; 
30c.  in  St.  Louis  and  40c.  per  100  lb., 
f.o.b.  San  Francisco.  Track  bolts  and 
angle  bars  also  higher. 

Pipe — Wrought  steel  pipe  discounts 
five  points  lower  in  St.  Louis  ware- 
houses. Cast-iron  pipe,  6  in.,  up  $2  in 
St.  Louis;  $3  in  San  Francisco  and  Chi- 
cago and  $1  per  ton  in  New  York,  since 
last  month.  Rises  due  to  highei  pig 
iron.  Sewer  pipe  advanced  in  eight  out 
of  twenty-one  cities  reporting  to  Engi- 
neeriny  Neirs-Record.  Clav  drain  tile 
up  $10  per  M.  lin.ft.  in  St.  "Louis. 

Road  And  Paving  Materials — Liquid 
asphalt,  and  road  oil  (45  per  cent 
asphalt)  6c.  and  5c.  per  gal.,  respec- 
tively; same  price  in  effect  one  year 
ago.  .4sphalt,  New  York,  $20  in  pack- 
age, against  $19;  $16  in  bulk,  compared 
with  $15  per  ton,  one  month  ago.  Woo(^ 
blocks,  3^-in.,  up  10c.  in  Philadelphia, 
15c.  in  New  York  and  53c.  per  sq.yd. 
in  Minneapolis;  4-in.,  $1  higher  in 
Kansas  City. 

Sand    Gravel    and    Crushed    Stone — 


Gravel  up  25c.  in  New  York  and  Seattle, 
15c.  in  Atlanta  and  10c.  per  cu.yd.  in 
Philadelphia.  Sand  advanced  50.c.  in 
New  Orleans,  25c.  in  Seattle  and  20c. 
per  cu.yd.  in  Philadelphia,  during 
month.  Rise  due  to  increased  demand 
and  cost  of  production  at  source. 
Crushed  stone  rose  50c.  in  Dallas  and 
25c.  per  cu.yd.  in  Cleveland. 

Lime — Hydrated  lime  advanced  in  St. 
Louis,  Kansas  City  and  Philadelphia, 
but  declined  slightly  in  Atlanta.  Lump 
lime  higher  in  Minneapolis  and  Phila- 
delphia. Quotations  unchanged  in  New 
York  but  tendency  in  direction  of 
higher  prices. 

Cement — Mill  rise  of  5c.  at  Mitchell, 
Ind.,  Mason  City,  la.  and  La  Salle,  111.; 
15c.  at  Wyandotte,  Mich.,  and  20c.  per 
bbl.  at  Alpena,  Mich.,  during  month. 
Following  advanced  at  mill,  prices  rose 
10c. ,  f.o.b.  Binningham,  15c.  in  Atlanta 
and  10c.  per  bbl.,  delivered  in  New 
York. 

Structural  Steel  —  Reinforcing  bar 
mills  withdrawing  from  second  quarter 
tonnage  obligations;  demand  steadily 
increasing  and  prices  showing  tendency 
to  advance.  For  reasonably  early  de- 
liveries market  not  below  $2.50  per  100 
lb.;  deferred  shipments,  $2.75.  Shapes 
at  $2.45  base,  not  for  early  delivery; 
$2.50  minimum  on  sixtv-dav  deliveries. 
Plates,    $2.45,    booked  "for*  first    half; 


$2.50  minimum  on  early  deliveries,  with 
maximum  at  $2.75  per  100  lb. 

Brick  and  Hollow  Tile  —  Common 
brick  advanced  50c.  in  Montreal,  60c.  in 
Dallas,  $1  in  Atlanta,  $1.50  in  New 
Orleans,  $2  in  Kansas  City  and  St. 
Louis,  and  $2.50  per  M.  in  Detroit.  San 
Francisco  reported  drop  of  50c.  per  M. 
during  month.  Hollow  tile  advanced  in 
New  York,  St.  Louis,  Kansas  City, 
Cleveland,  Atlanta  and  Detroit;  no  de- 
clines reported. 

Lumber — Mills  sold  up  for  weeks 
ahead;  declining  further  business. 
Prices  holding  firm  with  stronger  tone, 
in  most  cities.  Yellow-pine  timbers, 
base  sizes,  up  $2  in  Philadelphia  and 
Kansas  City;  $3  in  Birmingham  and 
Atlanta.  Douglas  fir  advanced  $1  in 
Minneapolis  and  Seattle;  $2  per  M.  ft. 
in  Philadelphia  and  Detroit.  Hemlock 
and  spruce  higher.  Denver  reports 
slight  drop  in  structural  timbers. 

Scrap — Iron  and  steel  scrap  weaker, 
due  to  recent  heavy  buying  at  mills. 
Price,  however,  higher  than  month  ago. 

Explosives — Slight  rise  in  Philadel- 
phia; lower  in  Birmingham.  No  other 
changes  reported. 

Linseed  Oil — Raw  oil  up  12c.  in  New 
Y''ork  and  8c.  per  gal.  in  Chicago,  since 
last  month.  Tendency  higher  through- 
out the  country,  due  to  heavy  demand 
and  shortage  of  seed. 
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Price  advances  since  last  month  are  indicated  by  heavy  type;  declines  by  itilics 


120.50 
21  02 
21.54 


PIG  IRON — Per  Gross  Ton — Quotations  compiled  by  The  Matthew  Addy  Co.: 

Apr.  5  One  Yeai  .\go 

CINCINNATI 

No.  2  Southern  (silicon  2.25  @  2.75) $31  55 

Northern  Basic 31 .  27 

Southern  Ohio  No.  2  (silicon  1 .75  ®  2.25) 33 .  27 

NEW  YORK,  tidewater  deUvery 

Southern  No.  2  (siUcon  2.25  @  2.75) 34.44 

BIRMINGHAM 

No.  2 Foundry  (silicon  2.25®  2.75) 27.00 

PHILADELPHIA 

EasUmPa..  No.  2X,  (2.25(5  2.75  ril.) 33  76 

Virginia  No.  2  (iiilicon  2.25  @  2.75) 34  17 

Batdc 31  00 

Gray  Forge 31.00 

CHICAGO 

No.  2  Foundry  Local  (silicon  1 .75  (a  2.25) 32 .  00 

No.  2  Foundry  Southern  (silicon  2.25  ®  2.75) ... .  33 .  01 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  VaUey  (silicon  1 .75  @  2.25) 31  00 

Basic 31  00 

Bessemn 31.00 


27.74 
21.00 
20.50 

20.00 
21.67 


19.00 
18.00 
19.50 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotation;  are  per  ton  fob.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  leas  than  carload  lots  Sc  per  100  lb.  \s 
ohargMl  extra: 

. Pittsburgh » 

One          Birming-  .St. 

Apr.  5         Year  Ago         ham      Chicago  Louis 

Standard  bessemer  rails....     $43.00          $40  00         $43  00  43.00 

Standard  openhearth  rails..       43.00            40  00       $43  00         43  00  43.00 

Litht  rails,  8  to  10  lb 43@45            28fn  29         2  00'       43.00  43.00 

Uibt  rails,  12  to  U  lb 43@45            28(n  29         2.00«       43.00  43.00 

Light  rails.  25  to  45  lb 43(?.45             28(a  29         2.00*       43.00  43.00 

RerollcdRaik 42®4S       1.45^.1.50*     

Tn  100  lb. 


RAILWAY  TIES — For  fair-siisd  orders,  the  following  piins  per  tie  hold: 

6  In.  J  8  In.  7  In.  i  9  In. 

by  8!  Ft.  by  Sj  Ft. 

Chicaco.    WhiU    Oak                                                    $1   50  $1.65 

Chicago,  Hardwood  and  Red  Oak 1.25  1.40 

Chicago Empty  Cell  rreosotiiig  (add'l) 45  .50 

San  Francisco Gieen  Douglas  Fir .84  1    14 

8u  Francisco,  Empty  Cell  Creosoted .  Douglaa  Fir     1 .  70  2.25 

St  Louia.  White  Oak 1.30  1.55 

St.  Louis  (creosoUd)  (line  treated) 1.70  2.05 

Bt  Louis,  Red  Oak.  plain   1.15  1.40 

St.  Louis,  Sap  pine-cypress 1 .  05  1 .  30 


TRACK  SIJPPLIEJ5 — The  following  prices  are  base  per  100  lb   t.c 
burgh  for  carload  lots,  together  with  the  warehouse  prices  at  the  places 

. Pittsburgh P 

One  Year  Fi 

Apr.  5  Ago      Chicago  St.  Louis  c 

Standard  spikes,  A-in. 

and  larger $3  15         $2.00(n.2.35  $3.00 

Track  bolts 4  00  f«^ 4  50     2  9nrn.l00     4.00 

Slaodard  section  angle 

btira 2  7'.  I  4n('i  I   50     2.75 


1.7$       4   10     2.94 


untn  are  to  jobbers  for  ssrlaad  lo 


BUTT  WELD 


flt«*l 

Indisa  Black 

Ito) 64 

1 57 

Iltot 61 

7lo$ 58 

tUtl.  57 


Galv. 
5J1 


InehM 
1  toll 


Black 
30 


LAP  WELD 


49, 


21  to  4 
4t  lo6 
7tol2 


BUTT  WELD   EXTRA  STRONG,  PLAIN  ENDS 
51!  i  tolj 30 


LAP  WELD,  EXTRA  STRONG.  PLAIN  ENDS 


44! 
48! 


2!to4 29 

4!to6 28 

7to8 21 

6  to  12 16 


STEEL  PIPE — From  warehouses  at  the  pla 
hold  for  steel  pipe: 


named  the  following  disoounta 


I  to  3  in 
2!  to  6  i 


New  York 

welded 54% 

welded 51% 


New  York 

.      41% 


I  to  3  in.  butt  welded 

2!  to  6  in.  lap  welded 

Malleable  fittings.  Classes  B  and  C,  banded,  from  Ni 
plus  5%.  Cast  iron,  standard  sizes,  25%  off. 


Chicago 

62!% 
59!% 

■  Galvanised 

Chicago 

48!% 

45!% 


St.  Louis 
52% 

49% 


St.  Louis 

"o  39% 

"o  3S% 

York  stock  sell  at  list 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  Iota: 

. New  York 

Birmingham                             One  San  Fran- 
Mill           Apr.  5          Year  Ago  Chicago       St.  Louis       cisco 

4in $52  00     $62  00          $50.30  $6120         $56  60        $64.00 

6in.andover    48.00       57  50             47.30  57  20           52.60          60.00 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra:   16-ft.  leogih--?,  $1  per  ton. 


CLAY  DRAIN  TILE— The  follomng  prices  are  per  1000  lin.ft.: 

. New  York 

One  San 

Size,  In.                Apr..  5       Year  Ago  St.  Louis  Chicago  Francisco  Dallas 

3     )I45  00         $40.00  $50  00  $62.50  $73.00 

4     55  00          50.00  50  00  75.00  $76.50  83.00 

5     80.00           80.00  100.00  97.75  108.00 

6     105.00         100.00  85  00  175.00  127.50  133.00 

8     170.00         150.00  195.00  187.50  212.50  199.00 


SEWER  PIPE— The  follow-ir 
car  load  lota,  f.o.b.,  except  £ 


enfs  per  foot  for  standard  pipa  in 


New  York  Pitts-    Birming-     St. 


Site,  In  Delivered   burgh 

3 $0  114 

4 114 

5 171 

6 $0.24         .171 

8 38  266 

10 57  399 

12 72  .5U 

15 1.13t        .684 

18 1  est        .95 

20 1  98t     1  14 

22 2  64t     1  52 

24 2.971     1  71 

27 4  81t     2  99 

30 5  33t     3  312 

3J €  93t     4.41 

36 7.91t     5  0225 

3 

Boston $0  125        $C 

Minneapolis 

Denver 135* 

Seattle 13 

Lo?  Angeles .11 

New  Orleans 112* 

Cincinnati 

Atlanta 

Montreal,  delivered.. 

Detroit 

Baltimore 

Kansas  City,  Mo... 

Philadelphia. 


Louis   Chicago 

$0.15 

$0  U75       .  15 


Cisco       Dallas 


325 
.425 
.625 


1  872t 

2  9St 

3  est 

4  45t 
4.80t 


.112* 

.681 

.U7 

.12 

.135* 

.124 

•4-in.,  6-in.,  9-in.,  r^ectivcly. 


168* 
.45t 
.1755 


.68 
.90 
1.25 
1.50 
2  00 
2  25 
4.69t 
5.94t 
6.88t 
7.50t 
12 
$0,578 
.72 
.47 
.72t 
.495 
.476 

66 

476 
I  35 
.5265 


1   32 


.16 
.1855 
.30 
.441 
.567 
.819 
1.071 


1.44 

2  16  1.89 

3  00  3.34 
3.60  4.06 

4.99 

5.42 


24 


36 


.1871       .286 

tDnublo  Strcnslh. 


.545 

t3-.n. 


$1  90t  $5.75t 

2.55  5.66t 

1.70  

2.60t  

I   65  

1  182t  

2  25  4.92t 

182  

4.50t  

2  $4t  6  I5t 

1.80  5.227: 

s  m,  3.95 

1  89t  4.37t 
tpccial. 


ROAD  AND  PAVING  MATERIALS 


ROAD  OflJ? — Following  are  price*  per  gallo 
f.o.b.  place  named: 


tank  care  8,000  gal.  niciawM 


New  York,  45%  asphalt (at  terminal) . 

New  York,  65%  asphalt fat  terminal). 

New  York,  binder (at  terminal!. 

New  York,  flui (at  terminal). 

Sew  Y..,k.  liquid  asphalt (at  terminal) . 

.Mi    l,oMi«.  50(1. 60^i  a'.phalt 

.';.    I,.,,,,.  iOl;  50';n=phalt 

fUirnf.  iiyMK  asphalt 

f  hi'-sgo.  (.(V-70%  asphalt 

Ilslls".  45'-„  an>halt 

Dalla-,  55%  asphalt 

I  Inllaft,  ItindT        

Hsn  Frannseo,  binder,  p«r  to 


'  Fob.  Oleul 


,  Cal.  Freight  to  San  Franeisoo.  lOo.  per  ion. 


Apr.  5 

One  Year  Ago 

to.ni 

$0.05 

.ns 

.0:5 

.oms 

.055 

.066 

.05 

.06 

.06 

.0* 

.035 

.Or,i 
.0525 

;or 

.055 

.0525 

.04 

.10 

.048 

.13 

.05) 

.15 

9.50* 

(3.00* 
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ASPHALT— Prire  per  ton  in  pankagea  (350-lb.  bbU.  or  425-Ib.  drums)  and 
bulk  in  carload  lots,  f.o.b.  points  listed: 

Paokage 
:  York  {Meiican) %19  DO 


Boston  {Mexican) 20  00 

Chicago  (SlanolinH) 22 .  25 

San  Francisco,  f,o.b.  refinery,  Oleum,  Cal 17. 00* 

Dallas,  (Teins) 23  00 

Seattle,"/)"  ffrorfe  (Ca/i/om«o) 2«  75 

Denver  {CnUJomin) 24  00 

Minneapolis /.o. 6.  Txnn  Cilies  (StanolintI) 25  ,  45 

St.  Louis  (Mcricait) SS  HO 

Baltimore  (St:ndar<HOil) 

Montreal  (Imperial) 

Atlanta  (Merican) 

Detroit  (Mmrnn) 

Cincinnati  iKentucky  Rock) 

Maurer,  N.  J.  (Bermudez) 

Maurcr.  N.J.  (Mexican) 

Philadelphia  (Mtrican) 

Kansas  City  (Texas) 

♦Freight  to  San  Franoisco,  80c.  per  ton. 

tF.ob.  Richmond,  Cal. 

NOTE — Barrel.s  or  drums  are  optional  in  most  citi 
ton,  and  from  4  to  5  drum.'s;  200  to  300  gal.  to  the  ton 


19. (W 
22  no 

26  00 
22  47 
22.50 
28  00 
21  50 
19  Jill 

27  50 


Bulk 
$/5.00 
16  50 
16  00 
1 1  00* 
15.00 
20  sot 

I9!l0 
18.50 
II,.  HO 
17.00 
23  50 
18.  iO 
19.50 
26.00 
18.50 
16.00 
25  50 


About  6  bbls.  to  the 


PAVING  STONE— 

New  York  (grade  1). . 

Chicago 

Sga  Francisco 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal 

New  Orleans 

Cincinnati 

St.  Louis 

Kansas  City 

Philadelphia 


.5-in.  granite.  30  blocksperBq.yd.$134.50perM. 

(  About  4x8x4  dressed 3  60  per  sq.yd- 

\  About  4x8x4  rommon 3.  15  per  sq.yd. 

Basalt  block  4x7x8 70.00  per  M 

{23blS^l:^s<,yd.!»^5@5.20persq.yd. 
Granite 2.6G  per  sq.yd. 

{5-in.  Granite    3  .  OOper  aq.yd. 
4-in,  Granite 3.25  per  sq.yd. 

Granite 2. 85 persq.yd. 

Granite 100.00  per  M 

Granite,  4x8x4 325  per  sq.yd. 

Granite 1 35. 00  per  M. 

f  4x8x4  dressed 3    10  per  sq.yd. 

\  4x8x4  common 2  90  per  sq.yd. 

Granite 3  20  per  eq.yd. 

Granite 135  OOper  M. 


FLAGGING— 

New  York 


Chioaco. 


r  Bronx,  4  ft  wide $0. 22  per  square 

t  Manhattan,  4  ft.  wide. .       .  22  per  square 

'  1  Queens,  5  ft.  wide 24  per  square 

L6x24-in.  cross-walk 1.00      lin.ft 

.      18  in.  wide 9»     Im.ft. 


CURBING— at™  Ynrlr.  Bluestone  per  lin.ft.,  f.o.b.  barge  New  York,  5x16  in., 
75o.;  5  X  20  in..  Queens.  85c  .S'(  Louis:  Class  "A"  straight,  delivered,  5x16  in., 
ti  40  per  lin.ft.    Chicao":  5  x  18  in.,  dehvered,  $3  per  lin.ft. 


— Price  fer  sargo 
?,  per  cu.yd.: 

—. — r  'J  '°- 


'-arload  lots  f.o.b.  eity,  unless  stated 


WOOD  BLOCK  PAVING— 

New  York  (-Wuerf,/) 

New  York  (rMurreJ) 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Detroit 

Cincinnati 

Kansas  Ci'  y 

Philadelphia 


Siie  of  Block       Treatment        Per  Sq.Vd. 

3  16  12  63 
V,  16  3  19 
3S  16  2  35 

4  16  J.00ta,3  25 
3i  16  2  50 
34  16  2  75 

4  16  3.10 

4  16  Off  market 

3i  16  2  62 


on 
2  10 
2.30 

2  60 
3.90 

none  used 
4  50 
2.84 
3.00 
2.38 

3  65 
2  60 


CONSTRUCTION  MATERIALS 


SAND  AND  GRAVEL — Price    for  cargo  or  carload   lots  to  contractor  is  as 
follows,  per  cu.yd.: 

. ' Gravel  • 

. U  In. . fin. .     . Sand ■ 

One                        One  One 

Year                      Year  Year 

Apr.  5  Ago     Apr.  5       Ago     Apr.  5         Ago 

New  York $2  25       JI.75       $2.25       $1.75  $1.00     $1.00 

Denver 1.90         2  50         1   90         2.50  1.00       1.10 

Chicago 2.25         2.00         2  25         2  00  2.25       2.00 

St.Louis, 145          1.25t       165         130t  1.45       1    lOf 

Seattle 1.25         150        125         1.50  1.2S       150 

Dallas 2.25         2.25         2  25         2.25  I  87;     2  25 

Minneapolis 1.75*       I  50         1   75"       1.50  I  OO'      1   00* 

Cincinnati 1 .  5Ct        1.87,;        1    50t        l.87\  I    25t     1.43 

San  Francisco 2.15         2.25         2   15         2  25'  1   50       I    50 

Boston I.40t       2  40          1 .  40t       2  40  l.lOf      1.65 

NewOrleans 2  85         2.08'        2  85         2.08;  185       1.35 

Los  Angelea 0.75*       1.50+       n  R5*       1 .  50+  0.50t*l.35t 

Atlanta 1  SOf       I85t       1  SBf        I85t  124J      l.lSf 

Detroit 2  25         2,00         2  25         2   00  2  00       2  00 

Baltimore 1.86         1   40         2  06         1.60  0  70t     2.00 

Montreal I25t        I.25t        150t       l.50t  125t      1 .  25t 

Birmingham  (Crushed  slag  used  instead  of  gravelt  1.25t     l.25t 

Philadelphia 185         1.50        1.95         1.55  190       1.60 

KansasCity 1.60t       2  00         1.60t       2.00  0  66*    1.20 

New  York^<3rit,  $l.75per  cu.  yd.;  ready  mixed.  $2.25 

Lris  Angeles — Freight  from  quarr>-,  70c.  per  ton.  and  is  included  in  aboveprice. 

•  At  pit. 

t  Per  ton. 


New  York 

Chicago 

St.  Louis  delivered.  ... 

Dallas      

San  Francisco 

Boston,  iJelirered 

Minneapolis,  ol  plont.. 
Kansas  City 


Denver. 

Seattle  delivered 

Atlanta 

Cincinnati. .....      ... 

Les  Aneeles 

Detroit 

Baltimore 

Montreal 

Birmingham  delivered 

Phildelphia 

Pittsburgh 

Cleveland 

*Per  ton. 


2  25 
2  00 
2  50 
2,15 
1.85* 
2  00 
I   50 
3.50 
)  00 
2.00* 
1   75* 
1.00 
' .  60®  1 .  90* 
2.37 
1.80» 
3.20 

1  80* 

2  85 
3.25* 


$1  65 
1.60 
1.65 
2.73 


2.10 
3.50 
3.00 
I  90* 
I  75 
1.75* 
1.90* 
1.75* 
2.00* 
3  20 
1.70* 


Apr.  5 

$1   75 

2  25 

2.10 
2  SO 

2.15 
1.85* 
2.25 
1.50 
3.50 
3.00 
2  00* 
2.25* 
1.00 
1.6O(&\.<)0 
2.43 
1.90* 
3.10 
1  65* 
2.83 
3.25* 


i  In 

One  Year  Ago 
$1   75 

1.60 

1.65 

2.71 

2.25 

3.08* 

2.25 

2  10 

3.50 

3.00 

1.90* 

1.75 

1.85* 

1.90* 

1. 65* 

2.10* 

3.10 


1. 55* 


CRUSHED  SLAG— Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants 

U-In.  ■  •  -      - 

Youngatown  District $1 .  30 


Steubenville  District. 

Ironton  District 

East  Canaan,  Conn 

Easton,  Catasaqua,  Pa 

Birmingham,  .^la, ,  , 

Buffalo.  N.  v.,  and  Erie,  Pa 

Cleveland,  Ohio 

Eastern  Pennsylvania  and  Northern 

New  Jersey 

Western  Pennsylvania 


1.40 
1.40 
1  25 
1.00 


1.35 
1.00 
1.00 
1.25 
1.20 


Roofing 
$2.00 
2.00 
2.00 
4  00 
2.00 
1.00 
2.25 


Sand 
$1.30 
1.40 
1.40 
1.00 
C.90 
1.00 
1.25 
1.00 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Commo 

New  York $16  80(01  J 17.  ID  $13.  10 


Lump, 
Finishing 
$3  75* 
I  50t 
18  75: 
4.40* 


13  30  

16.00  

2 1. 00  (white)  1.60t 

17.50  :::; 

2. sot 


per  Barrel 

Common 
$3.00w  $3.25* 
l.SOt 
I8.75t 
3.12* 
2.50t 

l.7jf 

l.25t 

2.70t 

l8.2St 


Chicago 20  00  20.00 

St.Louis 23  20  20  00 

Boston 21.00  14.50 

Dallas 22  50 

Cmcinnati 16  .  80 

San  Francisco 22  00 

Minneapolis 25 .  50 

Denver 24.00 

Detroit 19.50 

Seattle  paper  soefcs.  .        24.00 

Los  .4ngeles .... 

Baltimore 22.00  16.25  

Montreal 21.00  

Atlanta 23  00  H.60  2.25t 

NewOrleans 17.25  2  40t 

Philadelphia   16  00  15.00  U  SOt 

Kansas  Citv 25.60  24.00  

*Per  28^lb.  bbl.  (net).  tPer  180-lb.  bbl.  (net).  tPer  ton— Re 
bhi,  Minneapolis  quotes  brown  common  lump  lime;  Kelly  Is 
.Cheboygan  $1.60.  New  York  quotes  hydratea  lime  "on  cars" 
lump  lime  "alongside  dealers  docks"  or  "on  cars." 

NATURAL  CEMENT— Price  to  dealers  per  bbl.  for  500  bbl.  or  over,   f.o.b., 

exclusive  of  bags:  .\pr.  5       One  Year  Ago 

.Minneapolis  (Rosendale) $2.80  $2.80 


3.00* 

ii!66t 

1.95t 

12.50! 

2.40* 
fund  ot  lOc.  per 
white  is  $1.70, 
in  paper  sacks; 


Kansas  City  (Ft.  Sc 
-Atlanta  (Magnolia). 
Cincinnati  (Utica)  .  . 
Boston  (Rosendale)  . 
St.  Louis  (Carney) . . 


1.50  1.60 

1 .00  per  ton  1 1. 00  per  ton 

1.72  1.77 

2  60  O.SOperbag 

I  75 


PORTLAND  CEMENT 

points  listed  iiitho  il  b 


Prices  to  contractors  per  bbl.  ii 
s.     Cash  discount  not  deducted. 
Apr.  5       One  Month  Ago 

New  York,  del.  by  truck $2.70(3)2.80       $2.60(3  2.70 

New  York,  alongside  dock  to 

dealers 2 .  30 

.lersey  City 2.48 

Boston 2.75 

Chicago 2.20 


PHtsburgh 2.24 

Cleveland 2.46 

Detroit 2.47 

Indianapolis 2.41 

Toledo 2.48 

Milwaukee 2.37 

Duluth 

Peoria 

Cedar  Rapids 

Davenport 

St.  Louis 

Pan  Francisco 

New  Orleans 

Minneapolis 

Denver 

Seattle 

Dallas 

Atlanta 

Cincinnati 

Los  Angeles 

Baltimore 

Birmingham 

Kansas  Ciiv 

Montreal  (di-lcered). 

Philadelphia 

St.  Paul 

NOTE— Bags  lOc.  each.  40c.  per  bbl.; 

Current  mill-prices  per  barrel  in  carload  lots, 

Buffington,  Ind SI. 95     • 


2.41 
2.48 
2.43 
2.35 
2.71 
3.30 
2.39 
2  85 
2.90 
2  25 
2.90 
2.54 
3.40 
2.61 
2  50 


2  39 


2.30 
2.48 
2.75 
2.20 
2.24 
2.46 
2.47 
2.41 
2.48 
2.37 
2.14 
2.41 
2.48 
2.43 
2  35 
2.71 
3.30 
2.39 
2.«5 
2.90 
2.25 
2.75 
2.54 

2.'6i 
2.40 
2.45 
2.88 
2.41 
2.39 


carload  lot3  f.o.b. 

One  Year  Ago 
$2.40 

2.30 
2.12 
2.50 
1.97 
2.02 
2.26 
2.17 
2.21 
2.20 
2.18 
1.94 
2.08 
2.21 
2.16 
2  20 
2.73 
3.00 
2.24 
2.90 
2.94 
2.25 
2.39 
2.35 
3.30 
2.50 
2.27 
2.40 
2.40 
2.21 
2.24 


Universal,  Pa. 

Steelton,  Minn 

Fordwick.  Va 

Mitchell,  Ind 

lola,  Kan 

Mason  C^tv.  la 

*Mar.  I,  $2.20  per  bbl. 


without  bags,  to  ccntractor^: 

_  Salle.  Ill $2.10 

2.00     Hudson,  N.  Y 2.20 

1.95     Leeds.  .Ua 2.20 

2.20     Hannibal,  Mo 2.10 

2.10     Lehigh  Valley  District 2.10 

2.10     Wyandotte.  Mich 2.35* 

2.10    Aipen8,Mich 2.20t 

tMar.  l,$2perbbL 
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TRIANGLE  MESH— Price  per  100  st,.ft.  in  carload  lots: 

PLAIN"   4-INCH  BY  4-INCH   MESH 

Weight  in       Pitts-  . Warel 

Stvle      Pounds  per     burgh     Chicago 
Number      100  sq.ft.        Mill         Mill 
032 


049 
068 
093 


395 

036P 
053P 
072P 
097P 
049R 
067R 
089R 


$0  89 
I  13 
1  38 

1  78 

2  19 

2  52 

3  00 

3  97 

4  58 

5  31 

6  16 


$0  99 
1  28 

1  56 

2  00 
2  47 

2  95 

3  39 

4  47 

5  le 

5  99 

6  94 


1  08 
1  37 
1  76 
1  08 
1  37 
1  76 


New  York 

n  24 

1  58 

1  94 

2  50 

3  09 

3  60 

4  22 

5  60 

6  44 

7  39 

8  67 


1  35 

1  71 

2  20 


St.  Louis 
$0.98 

1  25 
1.53 
1.97 

2  44 
2  91 
3.34 
4.41 
5.09 
5.90 
6.85 

SO  75 
1.06 
1  34 
1.73 


nallas 

$/  on 

I  33 

I  61 

1  935 

2  451 

3  05 

3  351 

4  427 
5.115 

5  934 
6.88 

SO. 731 

I  032 

1  333 

I  84 

I  032 

I  333 

I  84 


$1  08 
1  41 

1  72 

2  19 
2  71 


In  rolls,  48-,  52-,  and  56-in.  wide  and  in  1 50-,  200-  and  300-ft.  lengths. 
Galvanized  ia  about  1 5%  higher.  Size  of  roll  carried  in  New  York  warehouses, 
48  in.  wide  x  150  ft.  long,  or  600  sq.  ft. 


22  ••           4  33 
*  Price  to  contract 
or  Brookl>-n.       


■Jew  York 

S22  00 
22.00 
22  00 
24  00 
27  00 


Chicaeo 
$20  39 
21  93 
24  45 
26  33 
31   06 


carload  lota  per  100  yd.  for  painted 
St.  San 

Francisco 
$21  43 
20  78 


$20  72 
22  39 
24  93 
27  10 
32  27 


24  28 


Dallas 
$25  50 
27  58 
30  71 
33  16 
35  10 


1  at  warehouse  or  delivered  on  job  in  Manhattan,  Bronx 


BARS,  CONCRETE  REINFORCING — Ciirrent  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

. Warehouse,  Uncut 

Bir- 


Inches 
and  larger. , 


Pitts- 
burgh 

Mill 

S2  00 

2  05 


mingham    New 


St. 


Mill  York  Chicaeo  Louis 
$2  35  $3  34  $3  22;  $3  25 
2  45  3  39  3  27!  3  30 
2  55       3  44         3  32;       3  35 

2  25  2  50      3  49         3  47;       3  50 

2  50  2  65       3  84        3  72!       3  70 

Includes  15c  charge  for  cutting  to  lengths  of  2  ft.  and  over. 
Twisted  bars  cut  to  length  take  extra  of  27Jc.  per  100  lb. 
ROLLED  FROM  R.\ILS 


3  25 
3  4n 
3  65 


Chicago 
9  and  larger  $2  50 

|in 2  55 

J 2  60 


St. 
I.ouis 
$2.95 
3  00 
3  05 


Dallas 

$2  85 

1*2  90 

2  95 


Chicaeo 

$2  75 
.     3  00 


$3  40 
3  45 

3  SO 
3.65 
3.90 


Dallas 
$3  10 
3  35 


BRICK — Contractors  price  per  1.000  in  cargo  or  carload  lots  is  af  follows: 

■ Common ■ 

One  Year         ,—  Paving  Block  — 


New  York  (del.) 

.New  York  (at  dock)... 

Chicago 

St.  Louis,  salmon. .  . . 
Denver,  salmon  .... 

Dallas. 

San  Francisco  

Los  Angeles  (dd.) 

Boston . . .  .^ 

Minneapolis  (deL) .... 

Kansas  City 

Seattle 

Cincinnati  

Montreal 

Detroit  (del.) 

Baltimore  (ael.) 

Atlanta   

New  Orleans 

Birmingham   ... 

PhiWlelphia 

Pittsburgh  (del.) 

Clrveland 

*  For  paWng  blocks 


Apr.  5 

$23  50 

20.00 

11  00 
15ra,17 

12  00 

11  60 
l.'i.OO 

15  00 
20.00 

17(8.19 

16  50 

13  00 
18  00 

16  SO 
20  00 
19.20 
13  00 

17  25 

12  50 

19(n.25 

16  no 

16  00 
31i8ij3. 


Month  .^  go        Ago  3-incli' 

$23.50     $19.40@I9  90    846  50 


20.00 

11  00 
15  00 

12  00 
It  00 
15  50 


16(3)16.50 

11  00 
16  00 

12  00 

11  15 
15  00 

15  00 

16  00 
15  00 
14  50 

14  00 

15  00 

16  00 
16  50 
20  00 

9  no 

12  50 


42  on 

40(s*42 


20  00 
17019 

14  50  -  . 
13  00  14  00  50  00 

18  00  15  00  43  00         43.00 
16  00  16  00  lOO.OOt       68  00 

16  50(ii17.50     16  50  38  50         41.50 

19  20  20  00  40  00         45.00 
12  00  9  on  39.00 

15  75 
12  50  9  50             

19(5,25  16.00  40  00         48.00 

16,00  

16.00 

nd  5ix8!x4  respectively,  t  Fob.    timported. 


HOLLOW  TILE— Price  per  block  in  carload  lots  to  contractor  for  hollow  build- 


Apr  5 


to  1314 
1971 
2463 


One 
Year 
.Ago 
tn  1112 
1667 
2084 


ini12i12. 
12i12il2. 
*  5  per.  ofl  for  cash. 


MinneapoKa  ((.oh.  can) . 
Minneapolis  (delivered) . . 

Cincinnati 

Kaow  City 

Denver 

Seattle  (deUrernd) 

Los  Angeles  fsrtofjr 

New  Orleans 

Detroit  (delivered) 

Montreal 

Baltimore 

AUanU 

Dallas 

Rtrmingham 

Pittsburgh  CdelirereH) 
Cleveland 


CTii- 

$0  0674 
0926 
1263 
1621      . 
1853     . 

4x12x12 
to.  II 
736 
0836 
0859 
083 
.065 
.11 
10 


Phila- 
delphia 
to  125 


San  Amboy 
Fran-  N.  .1.. 
ri.rn      Factory* 

to    108      

I  i6 

244  to  2362 
2905 
3777 


8x12x12 

to  21 
.12125 
1369 
1611 
U5S 
123 
25 
175 


'  S-.n  Praneiseo,  PhilB<le1ph)a,  AtlanU.  New  York  and  Chirag"  q"o«>  m  hollow 
Drr*:uon  tile. 


STRUCTURAL  MATERIAL— Followiog  are  ba-e  prices  f.  o.  b.  mUl  ,  Httsburg 
and  Birmingham  together  with  quotations  per  1 00  lb.  from  warehouses  at  places 

named:  Bir-      Warehouse , 

_     ,        ,      """K-  San 
Pittsburgh      ham  New                    St.         C^ii-     Fran- 
Mill            Mill  York    Dallas    Louis      cage       cisco 

Beams,  3to  I5in     2.4S@.2.75  $2  40  3  44    4  50      3  35      3  20     i3  60 

Channels,  3  to  15  in  ..   2. 4S@2. 75     2.40  3  44     4  50       3.35       3  20      3  60 
.\ngles.  3  to  16  in.,  }  in. 

.^'ii'ck 2.45(a2.75     2  40  3  44     4  50       3.35      3  20       3  60 

Tees,  3  in.  and  larger. .  .    2.45(ft2.75     2.40  3.44     4.50       3.35       3.20     13  60 
Plates,  J  in.  thick  and 

bta^er 2.4Sfe2.7S     2.40  3.44     4.60      3. 35      3,203  3.60 


RIVETS— The  following  quotations  are  per  IOO;ib,: 
STRUCTURAL 


—  Warehouse  — 

San 

Chi-         St. 

Fran- 

Dallas 

cago        Louis 

cisco 

S3  73       $3.90 

84.75 

$5  25 

—  New  York  — 
Pittsburgh      Apr.  5      One 
MiU  Yr.  Ago 

Jiii.andlarger$3.25@3.50  84.00      $3.35 

CONE  HEAD  BOILER 
Jin.  and  larger.  $3  3S@3. 60    4.10      3  45         3  85        4.00  4.85        5.35 

SandH 3.50@3.75    4.26      3  61         4  00        4.15  5.00        5,50 

5andA 3  75(g.4  00    4. SO      3  85         4  25        4  40  5.25        S.7S 

Lengths  ?horter  than  1  in.  take  an  extra  of  50c.    Lengths  between  I  in.  and  2  in 
take  an  extra  of  25c. 


NAILS — ^The  following  quotations  arc  per  keg  from  warehouse: 


Pittsburgh 
Mill 

Wire 82.80@3  00 

Cut 3.25 


&an 

Chicago    Francisco  Dallas 

«3  45        $4  20  84.25 

5  50          5.80  5.75 


St.  Mon- 

Louis  treal 

83.19  $4.95 

3.24  5.00 


PREPARED  ROOFINGS — Slate-surfncc<i  roofing  (red  and  green)  in  rolls  of 
108  sq.ft.  costs  $2.50  per  roll  in  less  than  carload  lots  f.o.b.  Philadelphia. 

Single  shingles,  red  and  green  slate  finish,  cost  $5.  75  per  square  (sufficient  to 
cover  100  sq.ft.)  in  less  than  carload  lots,  f.o.b.  Philadelphia.  Strip  shinglcf 
(4  in  1)  f.o.b.  Philadelphia,  l.c.l.,  8620. 


ROOFING  MATERIALS — Prices  f.o.b.  New  York,  inless  than  carload  lots: 

Tar  felt  04  1b.  per  square  of  100  sq.ft.)  per  ton $67.50 

Tar  pitch  (in  400-lb.  bbU.per  lOOlb     1.62) 

Asphalt  roofing  (in  barrels),  per  ton,  f.o.b.  plant* 38.75 

AsphaltIelt(light),pcrton,  f.o.b.  plant* 75.00 

Asplinll  felt  (hea\->l,  per  ton,  f.o.b.  plant* 75,00 

•  DeUvcred  in  MctropoUtan  Dial.,  $3. 00  additional 


WINDOW  GLASS — Double  strength,  box  list,  united  inches,  34,  "AA",  "A" 
and  "B"  grades,  all  at  discount  of  84  per  cent  from  standard  lists,  f.o.b.  New 

York. 


SHEETS — (Quotations  arc  per  100  lb.  in  various  cities  from  warehouM  also  th« 
base  quotations  from  mill: 

Pittsburgh  San 
Large  St.  Fran- 
Blue  Annealed                    Mill  Lots  Louis  Chicago  cisco 

Nolo $2  65(^3  25  $4.25  $4  15  $4  60 

No.    2 2  75<..3  35  4  30  4  20  4.65 

No.  14 2.«5...3  45  4. 35  4  25  4.70 

No.  16 3.05("3  6S  4  45  4.35  4  75 

•Nn,|8and20 3  3S(..  3  60  4  80  4  85  5.70 

•N.,..  22  and  24 3  40«..3  65  4  »5  4  85  5  75 

•No   26                    ..    .     3  4S(r7,8.70  4  90  4  90  5  80 

•No!  28;:..;.; S.S0(n.J.7S  SOO  SOO  5  90 

Galvanised 

Nolo 4  00...4.25  SOO  4  85  5  75 

No.  12 4  101.4  35  5  10  4  95  5  85 

No   14 4  101.4  35  S  10  4  95  5  85 

No..  17  to  21 4  40(..4  65  5  25  6  15 

Nos  22  and  24 4  SSi"  4  80  5  5S  5  40  6  30 

•No   28               S  OOi.  S  25  6  00  5  85  6  75 

•For  painted  rorrugntr.1  .hecN  r,.l.l  30c.  per  1.n«0  lb.  for  5  t"  28  gage: 
19  to  24  gage,   (or  galvsniied  corrugnle<l  "heets  add  15c.,  all  gages. 


New 
York 
$4.34 
4  39 
4  44 
4.54 


4  70 
4  75 
4  80 
4  90 


4,90 

5,00 

5.00 

5.30 

5.45 

5.60 

5,90- 

25e.for 


LINSEED  OIL— Those  prices  are  per  gallon: 

New  York   — ^  • Chicago 

One  One 

Arw.  5       Year    Ago  Ai<r.  5        >  ear  Ago 

n.wtnbarrel«(5bbl.lot.).  ttU     $0  82(8,0  83  ttU  80  90 
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WHITE  AND  RED  LEAD — Base  price  in  cents  per  pound: 

. Red  ■ White . 

Apr.  5  1  Year  Ago  Apr.  5  Yr.  Ago 

Dry  Dry 

Dry         In  Oil  Drv  In  Oil         In  Oil  In  Oil 

100-lb.keg 14.25         15  75         12  25         13  73         14  25  12  25 

25and50-lb.  kegs. .   14.50         16  00         12  50         14  00         14  50  12  50 

12i-lb.keg 14.75         16.25         12  75         14  25         14  75  12  75 

S-lb.cans 17.25         18.75         15  25         16  75         17  25  15  25 

1-lb.cans 19.25         20.75         17.25         18  75         19  25  17.25 


LUMBER 

Prices  wLolesale,  per  M.  ft.  b.m.,  to  dealers  in  carload  lots,  f.o.b. 

San  Francisco — Prices  of  rough  Douglas  fir  No.  I  common,  in  carload  lota  to 
dealers  at  yards.     To  contraotois,  $2  per  M  ft.  additional- 

6-8  and            10-16-lSand  22  and 

12  Ft.                  20  Ft.  24  Ft.  25  to  32  Ft. 

3x3and4 $38.00                 $39  00  $40  00  $43  00 

3x6and8 38.00                    39.00  40  00  43  00 

4x4-6and8 38.00                   39.00  40  00  43  00 

3x10  and  12 38.00                  39  00  40  00  43  00 

3x14  40  00                  40  00  42  00  44  00 

4x10  and  12 38.00                  39  00  40  00  43  00 

4x14 40.00                  40.00  42.00  44.00 

24  Ft.  and  Under          25  to  32  Ft.  33  to  40  Ft. 

6x10 $40  00  $42.00  $44  00 

6x14 40.00  42  00  44  00 

8x10 40.00  42  00  44   00 

8x14 40,00  42  00  44.00 

New  York  and  Chicago — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 

. New  York* Chicago 

20  Ft.  22-24  20  Ft.  22- 

and  t'nder  Ft.  and  Under  24  Ft. 

Jx4to    8x8..     $50  00  J5I.O0  $54.50  $56.50 

3xI0to  10x10  54  00  55.00  57.50  59.50 

3xl2to  12x12   58  00  59  00  60.50  62  50 

3xl4to  14x14 65  00  66  00  65.50  67  50 

3xl6to  16x16 70.00  7100  70  50  72  50 

3x18  to  18x18 84.00  85.00  82.50  83  50 

4x20to20x20 94.00  95.00  93.50  95.50 

♦Wholesale  price  to  dealers;  to  contractors,  delivered  from  lighters  or  cars  to 
job,  $5  additional.    Short  leaf  pine  up  to  14  x  14  costs  $15  per  M.  less. 

Over  24  ft.— Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12  X  12  and  under,  for  sizes  over  12x12  add  $2,  for  merchantable  add  $2  to  sizes 
10  X  10  and  under. 


Other  Cities 

12x 

12-In. 

, 8  x 

8-In.  X  20  Ft.  and  Under 

20  Ft.  and  Under 

P. 

Fir 

Hemlock     Spruce 

P. 

Fir 

..    $67,00 

$125.00 

$65.00       $65  00 

$90.00 

$140.00 

Seattle 

30  00 

30  00 

..      40.00 

35  00 

35.00 

AO.OO 
50.00 

..      35.00 

53.00 

53  00         60.00 

53.00 

. .      45 . 00 

51.50 

51.50         51.50 

45  00 

53  50 

Montreal 

..     50.00 

95  00 

90.00 

Los  Angeles 

10  7,5 
44  75 

39,75         

iS.75 

Minneapolis 

..     46  50 

41  50           

49  00 

45  75 

Atlanta 

. .     36  00 

Dallas 

..     48  00 

53  00 

Kansas  City 

..     45  75 

44  75 

44.75         

58  75 

48  75 

Birmingham 

Philadelphia 

..     35  00 

43  00 

47  00 

41  50 

40.00        45.00 

58  00 

42  00 

Detroit 

49  75 

50  25 

58  25 

50  25 

St.  Louis 

..      44.00 

51   00 

.-  I-In.  Rough,  10  In 
and  Under 
P. 


$60.00 


Fir 


44  00 
82  00 
50.00 
48  00 
37  25 
43  25 


5idings. 


44  00 
82,00 
37  00 


39  00 
37.00 
35  00 
45.00 


55.00 
78  00 
45  00 


Boston $50.00 

Seattle 

New  Orleans,  at  mill so  no 

Baltimore 65  00 

Cincinnati 60.00 

Montreal 

Los  Angeles 

Denver 

Minneapolis 48  50 

Atlanta 20  00 

Dallas 48.00 

Kansas  City 81.00 

Birmingham 32 .  00 

PhUadelphia 37.00 

Detroit 48  75 

St.  Louis 45.50 

Birmingham — Quotes  carload  lots,  i. 
to  contractors. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver — Quotes  dealers  prices  to  contractors  on  large  projects. 

St.  Louis — Wholesale  price  to  contractors,  f.o.b.  cars.  $3  per  M.  ft.  additional 

Seattle — Price  to  contractors,  deliveied. 

Dallas — ^Wholesale  to  contractors,  $10  per  M.  ft.  additional. 


39  50 


40.00 


43.75  41  25 

30.00  

51.50  

69.00 

40  00  

57.00  41  50 

47  00  42  50 

35.50  .      ,. 

$1   50  additional  per  M.  ft. 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pitt.sburgh  district,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,  the  following 
freight  rates  are  effective  in  cents  per  1 00  lb.,  in  carloads  of  36,000  lb. 


Baltimore $0.31  5 

Birmingham 69 

Boston 365 

Buffalo 265 

Chicago 34 

Cincinnati 295 

Cleveland 215 

Denver 1.275* 

»  Minimum  CKload,  40,0001b. 
tMinimum  carload.  50,000  lb.,  structural  steel  only;  80,000,  lb.  for  other  iron 


Detroit   $0,295 

Kansas  City 735 

New  Orleans 515 

New  Y'ork 34 

Pacific  Coast  (all  rail) 1 .  50+ 

Philadelphia 325 

St.  Louis 43 

St.  Paul 595 


CONTRACTORS'  SUPPLIES 

STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Apr.  5  One  Month  Ago  One  Year  Ago 

$2.30@2.70  $2.15(5:2.30  $1.75 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

Eastern  Territory 

New  York 

and  East  of 

Missouri  River 

Hercules  red  strand,  all  constructions 25% 

Patent  flattened  strand,  special  and  cast  steel 25% 

Patent  flattened  strand,  iron  rope 1 0% 

Plow  steel  round  strand  rope 40% 

Special  steel  round  strand  rope 35% 

Cast  steel  round  strand  rope 271% 

Round  strand  iron  and  iron  tiller 13% 

Galvanized  stcd  rigging  and  guy  rope 121% 

Galvanized  iron  rigging  and  guy  rope -f71% 

California,  Oregon,  Nevada  and  Washington  Discount  5  points  less  than  dis- 
count for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 
Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  5  pomts 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  1  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  lc._  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  i-in.,  8  ft.,  i-in.,  6; 
J-in.,  41;  1-in.,  3i;  H-in.,  2  ft.  10  in.;  IJ-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  J-in,  and  larger,  in  1 200-ft.  coils: 


Boston *0.  16; 

New  York '  S 

Chicago .18 

Miimeapolis .  20J 

San  Francisco 18 

Atlanta 21 

Denver .22 

Cincinnati .20 

Dallas 129 

Philadelphia T- 18 


New  Orieans $0.  ISJ 

Los  Angeles 

Seattle, 

St.  Louis 

Montreal 

Detroit 

Baltimore 

KansasCity 20} 

Birmingham 20| 


.18 


.18 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 

. Gelatin  . 

40%  60% 

New  York tO.27  $0.30 

Boston 23  .25 

KansasCity 2225  .2525 

Seattle 165  .195 

Chicago 22    !  .25 

Minnes,poUs 189  .  2094 

St.Lnuis 2225  .2525 

Denvjr 2025  .2325 

Dallas 29  .375 

Los  Angeles ....  

Atlanta 23  .26 

Baltimore 215  .225 

Cincinnati .22  .25 

Montreal i 195'  .235 

Birmingham,  delivered .16  *  V  e  ■ 

New  Orleans .235  .265 

San  Francisco 1625  .1925 

Philadelphia 2625  .295 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points            Length  Barge  Rail 

12in.atbutt 6  in.  30  to  50  ft.  $0.13  $0.17} 

1 2  in.— 2  ft.  from  butt 6  in.  50  to  59  ft.  0.17}  0. 22 

I2in— 2  ft.  from  butt 6  in.  60  to  69  ft.  0.19}  0.24 

14in.— 2  ft  from  butt 6  in.  50  to  69  ft.  0.23  0.32 

1 4  in— 2  ft.  from  butt 6  in.  7C  to  79  ft.  0. 25  0. 34 

14in.— 2  ft.  from  butt 5  in.  80  to  89  ft.  0.32  0.38 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 

f.o.b.  New  Y'ork.  In  Chicago  and  St.  Louis  the  qtiotations  are  per  net  ton  and 
cover  dehvery  at  the  buyer's  works,  including  freight  transfer  charges. 

NewY'ork  Chicago  St.  Louis 

No.  1  railroad  wrought $21.00'  $11.50  ^l  ?i 

Stoveplate 17.00  12.00  17.50 

No.  1  machinery  cast 21.00  16.50  21.00 

Machine  shop  turnings 14.00  4.00  it  5£ 

Castborings  15.00  5.50  12.00 

Raihoad  malleable  cast 20.00  12.50  19.50 

Re-rolUng  rails 21.00  13.00  2100 

Relaj-ing  rails 28.50  30.00  29w  33 

Heavy  meltingsteel 19.00  ...                        


r<v1.. 


SHIP  SPIKES— Current  prices  per  100  lb.: 

, —  San  Francisco  — . 

\a.                                                                   Gslv.  Black 

},                 $8  25  $6.25 

I     ■       ■               7.30  5,80 

IV.V.V.V.'. 7.15  5.65 

Pittsburgh  bass  in  lots  of  200  kegs  or  more,  $3 .  50. 


Seattle 
Black 

$8.00 
7.75 
J. 70 
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There  Are  Others 

UNDERPAID  engineers,  of  whom  there  are  too  many, 
should  read  the  following  advertisement  in  the  Neiv 
York  Law  Journal:  "Attorney  (45),  American,  M.  A. 
and  LL.  B.  from  Columbia  University,  eight  years'  ex- 
perience as  managing  clerk,  just  returned  to  city  after 
absence  of  year  and  a  half,  desires  position  in  first-class 
downtown  office;  thoroughly  experienced  in  all  matters 
pertaining  to  a  general  civil  practice;  willing  and  de- 
pendable and  can  work  independently;  good  references; 
salary  to  begin,  $18  per  week."  Evidently  the  other 
professions  have  their  troubles,  too. 

An  Opportunity  to  Get  Together 

THE  hearings  on  the  New  Jersey  marginal  railway 
before  the  Interstate  Commerce  Commission  and 
the  Port  of  New  York  Authority  last  week  mark  only 
the  beginning  of  a  solution  of  the  intricate  terminal 
problem  of  the  metropolis,  a  problem  which  the  new 
interstate  port  body  was  formed  to  solve.  Wisely  the 
Authority  chose  to  make  its  first  issue  on  the  most 
simple  and  elementary  feature  in  its  comprehensive 
plan,  the  co-ordination  of  operation  over  an  existing 
marginal  railway  made  up  of  a  number  of  separately 
owned  parts.  By  arrangement,  only  the  Authority's 
side  of  the  case  was  presented.  In  a  few  weeks  the 
railroads  will  reply  and  then  we  will  have,  for  the  first 
time,  a  public  expression  of  the  railway  opposition  to 
the  interstate  plan.  Doubtless  the  railways  have  some 
good  arguments  against  the  scheme,  but  in  addition  it 
is  to  be  hoped  that  they  will  take  this  opportunity  to 
show  some  agreement  as  to  suggestions  for  improve- 
ment of  the  obviously  expensive  and  impeding  methods 
now  in  vogue  for  getting  freight  into  New  York  from 
the  west.  The  time  for  mere  obstruction  has  passed. 
The  railways  must  have  some  constructive  ideas  on 
which  they  can  reach  substantial  agreement. 

Municipal  Foresight  Needed 

THE  UTTER  LACK  of  foresight  of  most  of  our 
cities  in  matter.?  that  uncontrolled  are  bound  to  cause 
traffic  congestion  and  other  evils  is  forcefully  illustrated 
by  what  has  happened  in  the  theater  section  of  New 
York  City.  Data  gathered  by  the  Physical  Survey  of 
the  Plan  of  New  York  and  its  Environs  under  the 
direction  of  Nel.son  P.  Lewis,  chief  of  the  survey  and 
formerly  chief  engineer  of  the  Board  of  Estimate  and 
Apportionments  of  New  York  City,  show  that  there 
are  seventy-eight  theaters  and  other  commodious  places 
of  amusement  resort  in  the  area  between  38th  and  5Lst 
Sts.  and  Sixth  and  Eighth  Aves.,  New  York  City. 
These  seventy-eight  places  have  a  combined  seating 
capacity  of  9.5,294.  Within  a  radius  of  only  LOGO  ft. 
from  the  center  of  Broadway  and  42nd  St.,  forty-four 
of  these  amusement  places  are  located,  with  a  total 
seating  capacity  of  55,911.  At  opening  and  closing  time 
of  the  theaters  vast  throngs  make  an  almost  intolerable 


congestion  of  foot,  automobile,  and  subway  traffic, 
besides  putting  pressure  upon  surface  cars  and  elevated 
lines.  Mr.  Lewis  points  out  the  London  practice  of 
withholding  building  permits  for  places  of  public  as- 
sembly until  after  the  police  and  fire  departments  have 
reported  as  to  the  effect  of  these  places  upon  both 
traffic  congestion  and  the  fire  hazard.  In  New  York 
apparently  there  is  nothing  of  the  sort.  Although  the 
New  York  theater  congestion  is  unparalleled  in  degree 
other  American  cities  show  the  same  general  neglect 
of  various  factors  that  may  lead  to  traffic  congestion. 
The  matter  demands  immediate  attention  from  the 
municipal  authorities  of  all  our  cities.  Municipal  engi- 
neering departments  should  take  the  lead  even  though 
in  some  cases  they  may  appear  to  be  stepping  outside 
of  any  function  ascribed  to  them  in  municipal  charters. 

Studying  the  Great  Lakes 

ANOTHER  large-scale  research  in  the  field  of  civil 
engineering  is  placed  before  the  world,  in  the  study 
of  the  Great  Lakes  hydrography  reported  in  this  issue. 
It  expresses  the  same  high  scientific  spirit  as  is  found 
in  the  famous  track  stress  investigation,  and  takes  a 
place  with  it  in  the  small  list  of  engineering  classics. 
Dealing  with  a  problem  of  extreme  intricacy,  it  pro- 
ceeded toward  its  objective  by  a  most  toilsome  route, 
and  finally  succeeded  in  reaching  definite  results  which 
contain  a  satisfactory  solution  of  the  problems  taken  up. 
The  Great  Lakes  justify  an  intensive  study  of  this  kind, 
in  view  of  their  remarkable  character  and  their  inti- 
mate relation  to  the  interests  of  the  country  at  large. 
Heretofore  we  have  known  but  little  of  their  quantita- 
tive characteristics.  Their  relation  to  the  national 
economy  depends  upon  the  water  supplied  to  the  basin, 
upon  the  water  losses  and  upon  fluctuations  of  level. 
The  latter,  which  formed  the  specific  subject  of  the 
present  study,  represent  merely  the  starting  point  of  an 
attack  upon  all  the  problems  indicated.  The  ultimate 
result  of  the  investigation  will  be  a  full  quantitative 
determination  of  the  hydrographic  features  of  the 
Lakes.  Even  apart  from  the  results  of  the  study,  its 
methods  make  it  valuable  to  the  civil  engineering  art. 
The  analysis  of  intricate  phenomena  by  rational  formu- 
lation followed  by  least-square  verification  is  a  mo.st 
powerful  process.  It  has  been  too  little  used  in 
application  to  lengthy  records  of  varied  natural  phe- 
nomena. The  example  of  its  application  and  of  its 
effectiveness  given  by  Mr.  Hayford's  work  will  inspire 
others  to  fuller  use  of  the  method.  Whether  the  old 
but  ever  new  question  of  the  Chicago  water  diversion, 
which  is  mentioned  at  the  close  of  our  abstract,  is 
directly  related  to  fluctuations  of  level  in  the  I^akes, 
appears  quite  doubtful.  For  its  best  appreciation  the 
present  study  should  be  considered  as  being  free  from 
an.v  connection  with  Drainage  Canal  matters.  In  the 
ultimate  development  of  the  study  when  it  leads  to  a 
determination  of  total  net  flow,  '\i»  application  to  the 
Chicago  problem  will  be  more  direct. 
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Truck  Haulage  Values 

AN  ANALYSIS  of  truck  haulage  in  which  light,  me- 
^  dium  weight  and  heavy  trucks  are  compared,  is 
presented  in  this  issue  by  A.  E.  Horst,  highway  con- 
tractor. The  data  relate  to  haulage  for  road  construc- 
tion and  are  based  on  records  of  actual  performance 
and  costs.  It  is  not  the  specific  figures  given,  however, 
that  make  this  analysis  of  most  interest  and  value. 
These  qualities  lie  instead  in  the  fact  that  a  way  is 
indicated  by  which  highway  contractors  can  appraise 
the  relative  desirability  of  small  or  large  trucks  for  any 
set  of  conditions.  Other  conditions  of  wages  and  prices 
and  rates  of  depreciation  than  those  assumed  may  easily 
exist,  but  they  can  be  substituted  and  the  comparison 
conducted  in  exactly  the  manner  adopted  with  the  as- 
sumed figures.  The  contractor  will  then  have  a  knowl- 
edge of  truck  values  that  few  contractors  have  when 
they  are  buying  trucks.  As  things  are  now  contractors 
are  dependent  on  the  truck  salesman  to  get  information 
of  the  kind  noted  in  this  article.  It  is  therefore,  as  a 
guide  to  a  way  of  knowing  more  of  truck  haulage 
economics  in  road  construction,  that  the  article  and 
tabulations  published  are  of  general  utility. 

Outguessing  the  Future 

CONFERENCES,  to  settle  national  or  international 
troubles,  have  come  to  have  a  pretty  bad  name. 
Too  frequently  in  the  past  few  years  have  they  come 
to  nothing.  The  recent  business  cycle  and  unemploy- 
ment conference  report  has,  therefore,  the  handicap  of 
its  class  to  overcome.  In  spite  of  this  the  report  is 
thought  provoking,  and  its  effect  will  be  heightened 
when  the  full  text  of  its  more  extended  related  study  is 
made  available.  The  essence  of  the  suggestions  made 
now  are  plain  enough.  Business  moves  in  certain  read- 
ily recorded  cycles ;  the  problem  is  so  to  judge  the  future 
by  the  past  as  not  only  to  foresee  the  coming  trend — 
which  has  been  the  common  habit  of  the  successful 
business  man — but  to  control  that  trend  for  the  benefit 
of  the  world.  It  is  proverbial  that  the  way  to  grow 
rich  is  to  buy  low  and  to  sell  high.  Some  men  have  this 
knowledge  instinctively.  Others,  doubtless,  have  built 
up  theories  of  how  to  do  it,  which  satisfy  themselves. 
The  committee  would  make  such  knowledge  general. 
We  must  not  delude  ourselves  that  this  will  be  easy. 
There  is  no  simple  touchstone  by  which  we  can  outguess 
the  future,  but  there  do  seem  to  be  certain  fundamen- 
tals of  economics  which,  if  properly  studied  and  prop- 
erly recorded,  will  make  it  possible  to  flash  warnings, 
which  being  observed  will  tend  to  keep  progress  on  an 
even  keel.  In  its  advocacy  of  more  statistics  and  more 
research,  the  committee  is  on  solid  ground;  in  its  recom- 
mendations as  to  banking  it  is  in  a  realm  on  which 
many  theories  are  held  but  which  only  practice  can 
prove.  It  is  in  its  suggestion  that  some  workable  scheme 
of  unemployment  insurance  be  perfected,  that  the  com- 
mittee has  hit  on  a  basic  need  If  means  can  be  devised 
whereby  the  working  man  is  either  guaranteed  full 
time  or  at  least  carried  over  his  jobless  weeks,  we  will 
be  approaching  the  millennium,  for,  after  all,  it  is  the 
man  who  has  no  leeway  between  income  and  legitimate 
expense  who  suffers  most  in  depression  and  whose  suf- 
ferings react  to  discommode  the  entire  body  of  the 
people.  The  employment  conference's  report  does  not 
promise  any  early  approach  of  the  millennium,  but  it 
is  valuable  as  a  step  in  a  proper  study  of  how  it  is  to 
be  achieved. 


The  Civil  HiHgineers  and  Society  Co-operation 

IN  A  decisive  vote  the  American  Society  of  Civil  En 
gineers  has  once  again  refused  to  join  the  Federated 
American  Engineering  Societies.  The  performance  of 
the  federation  in  the  two  and  one-half  years  since  the 
last  vote  has  not  served  to  bring  any  civil  engineering 
sentiment  to  its  side;  indeed,  the  trend  is  slightly  the 
other  way,  for  581  more  votes  were  cast  against  joining 
than  in  1920.  Further  than  that  the  trend  has  been 
national  and  not  sectional.  In  1920  nine  of  the  thirteen 
districts  voted  against  the  federation,  in  1923  twelve 
of  the  fifteen  are  in  opposition.  Nor  is  the  common 
claim  that  New  York  dominates  the  opposition  valid, 
for  had  all  the  metropolitan  votes  been  favorable  to  the 
federation  it  would  still  have  lost  by  over  150  votes. 
Leaving  out  New  York  altogether  the  adverse  majority 
was  over  1,000.  The  vote,  therefore,  is  final.  As  at 
present  constituted  the  federation  does  not  appeal  to 
the  civil  engineers. 

There  should  be  no  misunderstanding  as  to  just  what 
this  vote  means.  It  was  not  on  the  question  of  co-opera- 
tion between  engineers;  the  issue  was  plainly  on  the 
record  of  the  F.  A.  E.  S.  as  the  agent  for  such  co-opera- 
tion, with  the  future  potentialities  that  record  prom- 
ised. The  opposmg  arguments  of  the  civil  engineers' 
committees  may  be  taken  as  representing  the  situation 
as  it  appealed  to  the  members.  The  advocates  believed 
that  the  federation,  approximately  as  constituted,  is 
the  best  means  for  bringing  to  bear  the  combined  infl- 
ence  of  the  engineering  profession  on  public  affairs  and 
public  opinion.  The  opposition  believed  that  the  fede- 
ration is  unresponsive  and  unrepresentative  and  that 
it  has  reduced  rather  than  enhanced  the  influence  of 
engineers.  It  felt,  too,  that  the  society  can  better  serve 
the  profession  through  devotion  to  its  own  technical 
activities  and  both  the  profession  and  the  public 
through  some  less  expensive  and  more  independent  kind 
of  co-operation. 

In  spite  of  the  voluminous  and  widely  circulated  de- 
fenses of  the  F.  A.  E.  S.  we  believe  its  record  warranted 
the  civil  engineers'  vote.  In  its  three  years  the  federa- 
tion has  actually  done  very  little  and  what  has  been 
done  has  been  the  work  of  a  few  men  and  not  of  the 
members  of  the  societies  that  make  it  up.  The  same 
may  be  said  of  many  societies,  but  the  avowed  purpose 
of  the  federation  is  to  speak  for  the  engineers  of  Amer- 
ica so  that  its  concentration  of  effort  and  opinion  has 
a  special  significance.  The  waste  report  and  the  twelve- 
hour  day  study  are  admirable  efforts,  but  they  are  no 
more  the  work  of  the  engineering  profession — or  even  of 
the  F.  A.  E.  S. — than  any  report  or  study  by  a  gi-oup  of 
engineers.  The  recommendations  of  the  various  com- 
mittees may  be  judicious  but  they  remain  the  views 
of  certain  selected  men  and  not  the  views  of  a  body  of 
engineers.  In  other  words,  a  representative  council, 
with  a  highly  variable  representation  unit,  cannot  in  its 
occasional  meetings  voice  the  will  or  thought  of  the 
thousands  it  imperfectly  represents. 

Freely  admitting  that  the  federation  is  an  honest 
attempt  to  fill  a  need  long  expressed  by  the  best  engi- 
neering thought,  the  need  of  some  co-ordinated  efforts 
by  engineers  of  all  kinds  and  from  all  places  to  impress 
what  seems  to  be  the  group  opinion  of  the  profession 
on  the  general  thought  of  the  nation — freely  admitting 
this,  the  federation  has  not  succeeded  in  its  aims. 
Among  other  things,  it  has  mismanaged  its  publicity 
in  the  mistaken  idea  that  engineering  will  gain  prestige 


April  12,  1923 


ENGINEERING     NEWS-RECORD 


653 


by  the  over-emphasis  of  a  few  individual  engineers;  it 
has,  vi'hether  it  wanted  to  or  not,  set  up  in  Washington 
a  lobby,  which  where  possible  has  urged  governmental 
action  or  made  decisions  authorized  by  the  council 
(though  rarely  if  ever  by  the  members  themselves)  but 
which  on  occasion  has  been  forced  to  take  quick  action 
along  lines  thought  best  by  the  Washington  office  but 
always  in  the  name  of  the  50,000  or  more  engineers  who 
could  not  possibly  have  anything  to  do  with  such  a 
decision.  Its  leading  spirits  have  shown  the  most  naive 
inability  to  understand  that  the  thoughts  and  actions  of 
a  few  men,  however  broad  minded  and  public  spirited, 
cannot  be  circulated  as  the  views  of  a  great  profession. 

These  things,  we  believe,  were  in  the  minds  of  the 
members  of  the  American  Society  of  Civil  Engineers 
who  voted  against  the  federation.  They  were  voting 
against  a  record  and  not  against  an  idea.  The  danger 
now  is  that  the  vote  be  taken  as  putting  a  quietus  on 
any  co-operation  between  the  civil  engineers  and  those 
engineers  now  making  up  the  federation.  Such  a  con- 
clusion would  be  deplorable.  So  final  an  authority  on 
the  federation  as  Herbert  Hoover  has  said  that  "the 
engineers  of  America  can  never  express  themselves  as 
fully  or  with  as  much  force  and  influence  in  matters  of 
public  interest  as  they  could  if  they  embraced  the  civil 
engineers."  The  civil  engineers  themselves  have  voted 
that  they  are  strongly  in  favor  of  some  kind  of  co-opera- 
tion. In  spite  of  the  latest  vote  we  believe  that  that 
sentiment  still  prevails,  and  it  should  be  capitalized. 

For  two  years  those  behind  the  federation  have  gone 
ahead  on  the  idea  that  it  was  a  perfected  organization. 
Take  it  or  leave  it,  they  said  in  effect  to  the  civils,  all 
the  time  bringing  to  bear  all  possible  pressure  to  make 
them  take  it.  If  that  attitude  persists  and  they  take 
the  stand  that  they  are  well  rid  of  the  civil  engineers, 
the  influence  of  the  federation  will  steadily  decline.  If 
they  cannot  see  why  the  only  group  of  engineers  who 
have  been  permitted  to  express  themselves  (no  other 
of  the  major  societies  has  had  a  referendum)  cannot 
accept  the  federation,  they  are  too  short-sighted  to  rep- 
resent truly  the  engineering  profession.  If,  on  the 
other  hand,  they  take  to  heart  this  vote  and  make  some 
effort  to  reform  or  even  to  make  anew  the  federation 
idea  to  meet  the  objections  which  controlled  the  adverse 
vote,  progress  will  surely,  though  doubtless  slowly,  be 
made  toward  the  very  necessary  integration  of  all 
branches  of  the  engineering  profession. 

A  similar  obligation  rests  just  as  strongly  on  the 
members  of  the  American  Society  of  Civil  Engineers. 
Thirty-six  percent  of  those  voting  want  the  federation 
as  it  is;  enough  more  to  make  a  large  majority  unques- 
tionably favor  some  .sort  of  co-operation.  The  thought 
of  this  majority  is  not  co-ordinated  or  expressed  but 
there  can  be  little  doubt  that  it  believes  that  engineers 
need  more  recognition  from  the  world  and  that  the 
world  needs  the  kind  of  thinking  that  engineers  can 
give  to  its  problems.  The  federation  as  an  attempt  to 
flupply  these  needs  is  not  acceptable  to  the  civil  engi- 
neers, but  the  society  is  none  the  less  under  obligations 
to  consider,  actively  and  not  merely  receptively,  means 
whereby  the  desired  ends  may  be  reached.  They  can- 
not, nor  do  any  but  a  few  of  their  members  want  them 
to,  .set  up  a  policy  of  isolation  or  self-sufficiency.  They 
need  the  other  engineers  and  the  other  engineers  need 
them  to  present  to  the  world  a  united  engineering  pro- 
fession on  tho.se  matters  on  which  a  united  profession 
has  a  right  to  an  opinion. 


No  one  has  authority  to  lay  down  a  basis  of  discus- 
sion as  to  co-operation  between  the  American  Society  of 
Civil  Engineers  and  other  engineers,  but  it  would  be 
fair  to  start  on  the  assumption  that  the  civil  engineers 
would  be  interested  in  a  looser  form  of  co-operative 
organization,  one  that  is  more  representative  and  more 
responsive  and  which  is  neither  so  expensive  or  so  cen- 
tralized as  the  F.  A.  E.  S.  has  proved  itself  to  be. 
Both  sides  would  be  serving  the  profession  each  is 
anxious  to  benefit  by  forgetting  the  bitterness  of  the 
late  campaign  and  starting  anew  on  some  such  basis  to 
build  up  a  real  co-operative  movement  among  engineers. 


Seeking  for  Steel  Economy 

ONE  important  phase  of  the  last  few  years'  move- 
ment toward  greater  economy  of  construction  has 
been  a  seeking  for  more  efficient  utilization  of  struc- 
tural steel  through  higher  working  stresses.  Doubtless 
the  pressure  of  high  prices  and  the  competition  of  other 
materials,  chiefly  reinforced  concrete,  was  a  motive,  but 
essentially  the  steel  stress  reform  movement  is  part  of  a 
larger  movement  to  make  productive  our  developed  engi- 
neering skill  by  eliminating  excess  safety  margins.  The 
conventional  standard  of  16,000  lb.  per  square  inch  for 
structural  steel  in  tension  and  bending  is  the  point  of 
attack.  Several  voices  have  already  been  raised  in  favor 
of  increasing  this  standard  to  18,000.  Now  a  weighty 
pronouncement  is  added  to  them  by  the  report  of  an  engi- 
neers' committee  of  the  steel  fabricators,  summarized  in 
this  issue.  The  committee  concurs  in  the  18,000  recom- 
mendation, but  stipulates  certain  specification  require- 
ments that  mean  additional  changes  in  designing  and 
construction  practice. 

Meanwhile,  bridge  engineers  have  gone  beyond  their 
brethren  of  the  building  field  by  designing  with  work- 
ing stresses  of  20.000  lb.  as  instanced  by  the  case  of 
the  Michigan  Central  arch,  described  in  our  pages  some 
weeks  ago.  If  such  a  stress  is  safe,  and  if  bridge  serv- 
ice is  more  severe  than  building  service,  the  latter 
should  be  able  to  use  still  higher  working  stresses;  but 
building  engineers  have  not  yet  been  willing  to  apply 
this  conclusion  practically.  The  fact  is  that  they  have 
not  the  same  certainty  with  regard  to  their  work  that 
bridge  engineers  derive  from  stress  measurements — 
scanty  as  these  latter  are.  In  consequence  they  are 
compelled  to  resort  to  one  of  two  cour.ses:  either  to  fix 
a  safety  margin  by  estimating  separately  the  allowances 
which  it  must  cover,  or  else  to  make  a  cautious  step 
forward  in  working  .stress  on  the  basis  of  the  fact  that 
no  ateel  building  has  failed  except  because  of  intoler- 
ably bad  designing  or  construction.  Which  cour-se  was 
pursued  by  the  committee  is  not  revealed  in  the  report, 
but  it  may  be  said  that  structural  engineering  would 
benefit  from  a  clear  statement  on  this  point.  Regard- 
less of  the  reasoning  back  of  the  report,  however,  the 
structural  engineer  has  to  keep  two  facts  in  mind. 
First,  i)urchasers  of  building  steel  accept  and  use  a 
material  of  lower  grade  and  greater  variation  than  that 
which  bridge  engineers  demand  and  get.  Second,  there 
is  a  certain  small  amount  of  bad  or  slipshod  construc- 
tion in  the  structural  field,  which  requires  to  be  safe- 
guarded by  an  extra  safety  margin,  handicapping  the 
conscientious  designer.  Of  these  two  obstacles  to  struc- 
tural progress  the  latter  is  much  the  worst.  The  struc- 
tural profession  owes  it  to  itself  to  place  its  work  on 
a  stress  basis  free  from  allowance  for  bad  work,  and 
then  to  fight  hard  for  the  climiiintion  of  \>a(\  work. 
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Building  a  New  Concrete  Bridge  Over  an  Old  One 

Piers  for  Adams  St.  Structure  Over  Miami  River  at  Troy  Strengthened  for  Heavier  Loads — 
Three  New  Arches  Added — Old  Arch  Rings  Support  Formwork  for  New 


THE  unusual  feature  of  constructing  a  new  concrete 
bridge  on  top  of  a  similar  structure  already  in 
place,  using  the  old  bridge  as  support  for  forms  for  the 
new,  was  present  in  the  reconstruction  of  the  Adams 
Street  bridge  at  Troy,  Ohio.  The  reconstruction,  part 
of  the  work  being  done  by  the  Miami  Conservancy 
District,  was  carried  out  under  the  direction  of  A.  F. 
Griffin  as  division  engineer,  and  W.  D.  Rogers  as 
superintendent.  The  scheme  of  using  the  old  bridge 
as  a  support  for  the  new  construction  and  of  removing 
it  afterwards  was  worked  out  by  J.  H.  Kimball,  assist- 
ant chief  engineer  of  the  district.  The  detail  designs 
were  made  by  H.  G.  Peterson.  Price  Bros.  Co.  were 
the  contractors  on  the  underpinning  and  reinforcing 
of  old  piers. 

Official  Plan  Proposal — The  official  plan  of  the  Dis- 
trict originally  proposed  an  improved  channel  for  the 


together  with  the  growing  feeling  that  the  bridge 
should  be  rebuilt  led  to  a  change  in  the  official  plan. 
The  old  bridge  was  built  in  1913  and  consisted  of  four 
reinforced-concrete  arches.  The  foundations  were  very 
shallow,  the  big  flood  scouring  the  bed  of  the  channel 
near  the  bridge  to  a  depth  of  several  feet  below  the 
pier  footings.  The  tops  of  the  arches  were  also  so 
low  as  to  be  submerged  in  extreme  flood  and  the  water- 
way was  far  from  adequate.  It  also  developed  that  the 
concrete  of  the  structure  was  of  rather  poor  quality. 
The  Conservancy  Law  requires  the  owners  of  bridges 
of  inadequate  waterway  to  make  such  modifications  as 
the  District  requires  at  their  own  expense.  The  Adams 
Street  bridge  was  a  structure  built  and  owned  by  the 
County  of  Miami,  but  the  County  Commissioners  re- 
quested the  District  to  make  the  necessary  reconstruc- 
tion at  the  County's  expense. 
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-SECTION  OP  RECONSTRUCTED  ADAMS  ST.  BRIDGE  OVER  MIAAII  RIVER  AT  TROY.  OHIO 
Dotted  lines  show   the   original  position   and  size   of  piers,  abutments  and  arches. 


Miami  River  at  Troy  following  the  old  river  closely 
and  using  the  bridges  as  they  then  stood.  Floods  were 
to  have  been  taken  care  of  by  making  the  levee  on  the 
north  side  of  the  river  of  limited  height  so  that  a  large 
flood  flow  would  overtop  the  banks  and  make  use  of  the 
low  ground  on  the  north.  The  plan  required,  however, 
that  the  Adams  Street  bridge  should  be  enlarged  when- 
ever conditions  should  be  such  as  to  make  complete 
protection  of  the  land  on  the  north  side  of  the  river 
desirable.  The  demand  for  this  protection  appeared 
before  much  work  had  been  done  at  Troy,  and  this  fact 


I'lG.  2— STRENGTHENING  OLD  PIER  FOOTINGS 


The  reconstruction  of  the  bridge,  as  described  in  a 
recent  issue  of  the  Miami  Conservancy  Bulletin,  pre- 
sented an  interesting  problem. 

Reconstruction  Procedure — Ordinarily,  wrecking  an 
old  structure  of  this  sort  would  be  considered  first.  The 
District,  because  of  the  size  of  the  possible  wrecking 
job  and  its  expense,  decided  it  would  be  cheaper  to 
underpin  and  reinforce  the  old  piers  and  use  them  to 
carry  the  new  bridge  and  to  use  the  old  arches  to  carry 
the  falsework  for  the  new  and  to  add  extra  arches  at 
one  end,  rather  than  to  build  an  entirely  new  bridge. 

Some  definite  advantages  in  using  the  old  structure 
as  a  basis  for  the  new  were  recognized.  Danger  from 
floods  washing  out  timber  falsework  was  eliminated  and 
less  timber  and  labor  expense  wi)uld  be  required  for 
formwork.  Then,  no  additional  right-of-way  was  re- 
quired to  be  purchased.  Considerable  saving  in  the 
volume  of  concrete  was  effected.  The  principal  difficul- 
ties were  found  in  underpinning  and  reinforcing  the 
old  piers  and  in  venturing  upon  a  plan  without  any 
precedents  upon  which  to  base  procedure  methods. 

Enlargement  of  Footings — The  first  job  in  recon- 
structing the  old  bridge  was  the  enlargement  and 
deepening  of  footings.  The  rebuilt  footings  are  almost 
twice  as  wide  as  the  old  ones  and  extend  about  3  ft. 
deeper  into  the  river  bed.  Cofferdams  of  earth  were 
thrown  up  around  the  piers,  the  water  was  pumped  out, 
and  the  material  around  the  footings  excavated  by  hand. 
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Taking  one-fourth  of  the  length  of  the  old  footing  at 
a  time,  excavation  was  carried  3  to  4  ft.  below  the 
bottom  of  the  old  footings  and  then  underneath.  Dur- 
ing the  baring  of  the  pier  foundations  the  discovery 
was  made  that  some  of  the  foundation  piles  extended 
only  3  or  4  ft.  below  the  concrete.  Steel  sheetpiling  15 
ft.  long  was  driven  1  ft.  inside  of  the  line  of  the  new 
footing,  projecting  up  1  ft.  into  the  footing.  Concrete 
was  packed  into  the  space  underneath  the  old  footing 
and  around  the  old  piles,  out  past  the  line  of  the 
sheetpiling.  When  the  concrete  was  set  the  next  section 
was  dug  out  and  the  operation  repeated.  No  measurable 
settlement  was  noted  at  the  end  of  this  work. 
When   the   underpinning  was  completed   holes  were 


ment  had  to  be  replaced  by  a  new  pier  immediately 
north  of  it,  reconstruction  there  was  complicated.  As 
the  excavation  for  the  new  pier  removed  the  earth 
support  from  behind  the  old  abutment,  some  means  of 
supplying  a  temporary  support  until  the  old  bridge 
was  taken  down  was  necessary.  This  part  of  the  work 
is  indicated  by  Fig.  5.  Heavj'  timbers  wedged  against 
concrete  footings  were  placed  in  line  with  the  direction 
of  the  force  against  the  abutment  and  braced  to  pre- 
vent buckling.  The  pressure  from  this  support  was 
developed  by  the  use  of  jacks  and  heavy  timber  wedges. 
Then  the  excavating  was  done  and  when  the  pier  was 
poured  the  concrete  was  boxed  around  the  timber.  The 
holes  so  left  were  filled  in  after  the  completion  of  the 


PIG.  3— FORMS  FOR  NEW  ARCH   RINGS  IN  PLACE 


drilled  through  the  old  piers  and  tie  rod.s  placed  through 
them.  Then  a  jacket  of  concrete  was  placed  entirely 
around  the  old  piers,  the  network  of  steel  in  the  jacket 
being  held  in  place  by  the  tie  rods. 

Spandrel  walls,  sidewalks,  fill  and  paving,  being  a 
considerable  part  of  the  dead-load  on  the  old  bridge, 
were  removed  before  much  work  was  done  in  order  that 
aa  little  load  as  possible  would  be  on  the  piers  while 
they  were  being  enlarged.  It  was  necessary  to  remove 
these  carefully  and  to  unload  all  arches  simultaneously 
and  uniformly;  otherwise,  unbalanced  forces  might 
have  pu.shed  over  one  of  the  piers.  Most  of  the  work 
waa  done  by  hand.  Small  shots  of  dynamite  were  used 
In  breaking  up  concrete  wherever  possible  in  order  to 
lighten  the  handwork. 

The  reconstruction  work  on  the  piers  and  the  south 
abutment  did  not  turn  out  to  be  as  difficult  as  was  antic- 
ipated. Difficulty  of  driving  sheetpiling  in  the  restricted 
space  under  the  bridge  was  overcome  by  the  use  of  a 
small  compact  steam  hammer.     Since  the  north  abut- 


bridge  and  permitted  the  removal  of  the  braces  for 
the  old   abutment. 

Placing  New  Arches — When  the  piers  had  been  recon- 
structed and  all  the  upper  part  of  the  old  bridge,  except 
the  arches,  was  removed,  the  forms  for  the  new  arches 
were  built  on  top  of  the  old  bridge.  The  only  (lifTcrence 
from  the  forms  ordinarily  used  on  such  work  was  in 
the  posts,  for  instead  of  long  bents  resting  on  piles  or 
sills  in  the  river  bed  the  posts  were  short  and  rested 
on  top  of  the  old  concrete  arches,  leaving  the  waterway 
unobstructed.  As  the  posts  carrying  the  arch  forms  for 
the  new  spans  on  the  north  end  rested  on  the  ground, 
these  arches  could  be  poured  in  the  usual  way.  How- 
ever, on  the  part  of  the  new  bridge  that  rested  on  the 
old  a  different  method  was  necessary.  If  was  calculated 
that  pouring  each  new  arch  complete  would  have  caused 
an  unbalanced  loading  on  the  piers  fhaf  might  have 
been  dangerous.  So  each  new  arch  was  poured  in  three 
longitudinal  sections,  one  section  being  poured  on  all  of 
the  arches  and  then  another  and  finally  the  third.     By 
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proceeding  in  this  manner  the  unbalanced  thrust  on 
the  piers  did  not  exceed  a  safe  figure.  A  difficult  part 
of  the  reconstruction  was  the  removal  of  the  old  arches 
after  the  new  arch  rings  had  set.  This  was  done  in 
the  following  manner: 

Underneath  the  bridge  a  trench  was  dug  deep  enough 
so  that  the  old  concrete  falling  into  it  would  all  be 
below  the  grade  of  the  improved  channel.  Then  l-in. 
holes  were  drilled  through  the  old  arches  7  ft.  apart 
longitudinally  and  3  ft.  apart  laterally,  and  correspond- 
ing holes  were  cast  into  the  new  arches  above.  Due 
to  the  same  difficulty  about  having  too  large  an  unbal- 
anced thrust  on  the  piers,  the  old  arches  had  either  to 
come  down  all  at  once  or  else  be  removed  uniformly. 
The  practical  difficulty  of  so  managing  affairs  that  all 
of  the  arches  would  let  go  and  fall  at  the  same  time 
was  so  great  that  this  method  was  not  seriously 
considered. 

Demolition  of  Old  Arches — The  piecemeal  method  of 
demolition  was  therefore  decided  upon.  The  holes 
mentioned  were  so  arranged  that  bolts  could  be  run 
through  them,  taking  up  a  bit  in  the  lower  arches,  sus- 
pended from  the  upper  ones  in  case  that,  during  opera- 
tions, the  old  arches  showed  any  signs  of  failure. 
Scaffolding  was  then  suspended  from  the  upper  arches 
by  means  of  rods  run  through  the  holes  mentioned, 
through  the  new  arch  rings,  and  workmen  with  jap 
drills  and  sledges  and  small  charges  of  dynamite  began 
taking  out  little  bites  from  all  of  the  arches  working 
in  about  the  same  rate  on  each. 

The  network  of  reinforcing  steel  held  the  old  con- 
crete together  very  well  and  the  steady  nibbling  reduced 
each  arch  to  a  very  narrow  rib  without  any  necessity 
arising  of  suspending  any  of  the  old  structure  from 
the  new  arch  ring. 

As  soon  as  the  wrecking  operations  were  completed, 
the  new  spandrel  walls  and  sidewalks  were  poured. 
Sidewalks  are  cantilevered  out  without  brackets. 

Redesic/n  Considerations  —  Considerable  study  was 
required  in  the  design  of  the  new  bridge  because  of  the 
limiting  conditions  of  street  approaches  and  the  neces- 
sity of  conforming  to  the  span  lengths  of  the  old  bridge 
arches.  The  length  of  the  spans  of  the  old  bridge 
governed  the  length  of  the  three  comparatively  short 
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PIG.   4 — ELEVATION  AND  SECTION  OF  REINFORCED  PIER 

spans  that  were  added  at  the  north  end  as  the  principle 
was  approximated  of  having  the  center  span  the  longest 
and  having  the  spans  decrease  somewhat  uniformly 
toward  either  end.  The  deep  water  channel  through 
Troy  follows  the  old  river  channel  and  runs  under  the 
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FIG.  5 — OLD  ABUTMENT  TE.MPOR.-VRILT  STRENGTHENED 
TO  TAKE  ARCH  THRUST  DURING  RECONSTRUCTION 

old  bridge.  The  entire  bridge  is  designed  to  carry  a 
concentrated  live-load  of  one  20-ton  truck  with  14  tons 
on  the  rear  wheels  and  6  tons  on  the  front  wheels.  The 
sidewalks  are  designed  to  carry  a  live-load  of  100  lb. 
per  square  foot.  The  materials  will  receive  a  maximum 
stress  under  total  dead  and  live-loads  of  500  lb.  per 
square  inch  for  the  concrete  and  14,000  for  the  steel. 
These  stresses  are  considered  about  one-fourth  of  those 
which  would  break  the  materials.  A  variation  of  80 
deg.  in  temperature  was  considered  a  maximum. 

In  designing  the  forms,  care  was  taken  to  reduce  the 
number  of  vertical  joints  to  the  minimum.  The  posts 
supporting  the  form  work  for  the  three  northerly  spans 
rested  on  sills  embedded  in  concrete.  Pins  set  to  record 
the  settlement  of  the  arches  showed  a  maximum  settle- 
ment of  one-fourth  inch  in  the  four  arches  built  over 
the  old  bridge,  and  a  maximum  of  five-eighths  inch 
in  the  three  northerly  arches,  readings  on  these  being 
taken  before  the  concrete  was  placed  and  after  the 
forms  were  removed. 

The  article  in  the  Bulletin  from  which  the  material 
herein  was  taken  was  written  by  C.  N.  Phillips,  office 
engineer.  Charles  H.  Paul  is  chief  engineer  of  the 
district. 


Grade  Crossing  Protection  in  Illinois 

New  rules  for  the  construction  and  protection  of 
highway  grade  crossings,  issued  by  the  Illinois  Com- 
merce Commission,  provide  that  railways  must  recon- 
struct crossings  so  as  to  make  the  plank  or  other  paving 
level  with  the  tops  of  the  rails  over  the  entire  distance 
between  points  16  in.  beyond  the  outside  rails.  The 
width  of  paving  is  to  be  not  less  than  18  ft.,  or  30  ft. 
for  hard  roads.  If  the  graded  or  traveled  width  exceeds 
18  ft.  the  paving  must  be  for  the  full  width.  Road 
approaches  to  new  crossings  must  be  built  by  the  rail- 
way with  grades  not  exceeding  1  per  cent  for  the  first 
25  ft.  from  outside  rails  and  thence  not  exceeding  3 
per  cent  within  the  right-of-way  lines,  the  width  of 
approach  to  be  that  of  the  traveled  or  gi-aded  part  of 
the  highway  and  not  less  than  18  ft.  Clearing  of  brush 
and  trees  at  crossings  is  to  be  done  by  the  railway  for 
500  ft.  on  each  side  of  the  crossing  and  by  the  highway 
commissioners  for  300  ft.  along  the  road.  Where  gates 
are  installed,  they  must  be  maintained  and  operated  for 
each  24-hour  period,  except  that  when  it  is  certain  there 
will  be  no  traffic  for  at  least  six  hours  the  gates  may 
be  left  without  an  attendant  for  such  period.  Warning 
signs  are  to  be  set  by  the  railw-ay  on  both  sides  of  cross- 
ings outside  of  incorporated  cities  and  villages,  with 
stop  signs  at  crossings  designated  as  extra-hazardous. 
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Cable  Net  Used  to  Clear  Boulders 
From  Harbor  Entrance 

Boulders  Up  to  6  Ft.  in  Diameter  Removed  From 

Ship  Channel  at  Vancouver,  B.  C,  at  Cost 

Much  Less  Than  Plan  Requiring  Diver 

By  C.  C.  Worsfold 


THE  entrance  to  Vancouver  Harbor,  B.  C,  has  been 
dredged  to  a  depth  of  35  ft.  at  low  tide,  and  widened 
to  900  ft.  on  the  35-ft.  contour  at  the  narrowest  point. 
On  sweeping  the  channel  after  the  dredging  was  com- 
pleted to  ascertain  if  any  high  spots  remained,  numer- 
ous loose  boulders  were  found  of  sizes  ranging  up  to 
5  or  6  ft.  in  diameter.  After  removing  some  of  these 
with  the  aid  of  a  diver,  a  very  much  quicker  and  less 
expensive  means  was  devised  for  using  a  net  made  of 
wire  cable  and  operated  from  one  of  the  snag  boats 
of  the  Dominion  Government  dredging  fleet. 

Difficulties  of  the  work  as  at  first  undertaken  were 
that  the  heavj-  current  in  the  narrows,  which  is  some- 
times as  much  as  seven  knots  per  hour,  made  operations 
with  a  diver  slow  and  expensive.  It  was  possible 
for  a  diver  to  work  only  at  slack  water  periods  or  when 
there  was  but  little  variation  in  the  tides.  The  most 
favorable  tides  occurred  only  two  or  three  days  each 
month  and  there  was  not  more  than  one  hour  at  each 
of  these  tides  during  which  he  could  work  under  water. 
In  ordinary  tides  the  duration  of  slack  water  is  only 
a  few  minutes.  Under  these  conditions  the  removal  of 
two  or  three  boulders  per  day  was  the  best  that  could 
be  done  even  under  favorable  circumstances. 
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After  a  total  of  sixteen  working  days  with  a  diver,  in 
the  course  of  which  nineteen  boulders  were  removed, 
it  wa.^  figured  that  the  co.st  for  dredging,  crew,  equip- 
ment, diver  and  all  incidentals  totaled  $2,000.  or  $105 
per  boulder.  Endeavor  was  then  made  to  find  a  better 
method  of  carrying  on  the  work  and  the  idea  of  a  drag 
net  was  developed. 


The  drag  net,  made  of  :i-in.  galvanized  wire  cable,  and 
shown  in  the  accompanying  illustrations,  is  25  ft.  long 
bj'  8  ft.  wide,  the  cable  being  clipped  together  to  give  a 
1-ft.  mesh.  The  chain  at  the  bottom  gives  weight  to 
the  lower  edge  and  like  the  chains  at  the  ends  affords 
a  convenient  means  of  edging  off  the  net  as  the  cable 
is  woven  into  the  chain  links.  A  i-in.  cable  was  used 
for  the  top  to  keep  the  top  as  light  as  possible. 

The  top  cable  and  the  bottom  chain  are  continued 
beyond  the  ends  of  the  net  to  form  a  bridle  ending  in  a 
swivel  15  ft.  from  the  net  proper.     From  this  swivel 


BOULDER  L.A.XDED  BY    MEANS  OF  SHEAR   LEG  T.-VCKLE 
Boulders  up  to  16  tons  in  weight  with  dimensions  ranging 
up    to    6xfixS    ft.    have    been    taken    aboard    this    way.      The 
size  of  the  one  shown  above  is  4x4x3  ft. 

A\Tien  a  "catch"  is  made,  out-haul  lines  are  cast  off  and  as 
the  bridle  conies  to  the  surface  the  net  becomes  a  sling ;  the 
shear  legs  then  take  the  load  and  swing  it  in  on  deck. 

there  is  150  ft.  of  3-in.  cable  running  to  the  winch  on 
the  snag  boat  with  which  the  net  is  dragged  along  the 
bottom. 

Six  floats  made  of  dry  cedar,  8  x  8-in.  in  section  and 
3  ft.  long,  give  a  buoyancy  of  300  lb.  in  all  and  are 
fastened  at  equal  distances  along  the  cable  at  the  top 
of  the  net.  This  is  the  amount  of  flotation  calculated 
to  hold  the  upper  6  ft.  of  the  net  in  a  more  or  less 
vertical  position  while  still  allowing  the  2-ft.  section 
between  the  chains  at  the  lower  edge  to  lie  flat  on  the 
bottom  so  that  when  a  boulder  is  encountered  the  whole 
of  the  net  will  not  drag  under  it,  the  top  being  brought 
forward  by  the  5-in.  wire  rope  which  has  the  same 
length  as  the  bottom  1-in.  cable.  Between  the  top  cable 
held  up  by  the  floats  and  the  chains  at  the  lower  edge 
a  bag  or  sling  is  formed  which  serves  to  catch  and 
retain  the  boulders. 

The  dragging  is  done  by  propelling  the  .snag  boat 
either  up  channel  or  down,  with  a  fixed  length  of  main- 
haul  cable  paid  out  and  held  well  out  Inward  the  end 
of  the  outriggers  by  tension  in  the  outhaul  cables. 

Men  stationed  on  the  outriggers  can  tell  by  the  ten- 
sion on  the  lines  when  a  boulder  has  been  caught.  With 
a  boulder  in  the  net  the  boat  is  stopped  and  the  outhaul 
lines  are  let  go.  The  two  main-haul  lines  from  the  net 
are  then  thrown  over  the  bow  and  the  net  is  hauled  up 
hv  the  winch  until  the  swivels  are  on  deck.  The  main 
acklcs  in  the  sh°ar  legs  can  then  be  hooked  into  the 
swivel  ring  and  the  net  raised  from  the  bottom  and 
swung  in  on  the  deck.  After  .several  boulders  have  been 
taken  aboard,  the  boat  is  run  to  the  dumping  ground 
and  the  boulders  put  overboard. 

The  largest  bouldftr  brought  up  weighed  16  tons  and 
its  diameters  wa«  approximately  6  x  8  x  6  ft.    The  sizes 
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ranged  from  this  all  the  way  down  to  the  smallest  that 
the  mesh  of  the  net  would  retain.  The  greatest  number 
brought  up  at  one  lift  was  ten,  which  varied  in  size 
from  1  ft.  up  to  3  ft.  in  diameter.  As  many  as  thirty 
boulders  have  been  brought  up  in  one  day  and  of  course 
there  were  many  drags  in  which  no  boulders  were 
caught. 

In  preparation  for  the  work  of  boulder  removal,  the 
channel  bottom  was  surveyed  and  the  location  of  the 
boulders  charted.  The  best  practical  means  of  marking 
the  location  in  the  channel,  as  a  guide  for  the  work  of 
the  snag  boat,  was  by  means  of  range  flags  on  shore. 
As  no  range  flags  up  and  down  the  channel  could  be 
placed,  it  was,  at  best,  difficult  to  drag  any  exact  spot 
that  could  be  indicated  only  by  cross  channel  ranges, 
particularly  when  the  current  was  swift. 

However,  526  boulders  were  removed  with  the  net  in 
about  25  working  days.  The  total  cost  of  the  operation 
was  $221  for  materials  for  the  net  and  $100  time  for 
the  crew  of  the  snag  boat  while  making  up  the  net, 
plus  the  $100  per  day  snag  boat  charge  for  the  25 
working  days.  This  totaled  $2  821  in  all,  or  $5.20  per 
boulder,  which  is  about  one-twentieth  the  cost  per  boul- 
der by  the  method  that  required  the  diver. 

The  net  was  devised  by  the  writer,  who  acknowledges 
as  factors  in  its  successful  construction  and  operation 
the  co-operation  of  Captain  R.  C.  Menten  of  the  snag 
boat  "Samson"  and  K.  W.  Morton,  the  writer's  assistant 
engineer  who  worked  out  the  details  of  design. 


Economic  Study  of  Trucks  for 
Road  Construction 

Light  and  Heavy  Trucjis  Compared  on  Ton-Mile 

Basis-Costs  and  Plant  Investment — Eight 

Speed  Rates  Considered 

Condensed  from  a  paper  read  at  the  annuul  con- 
vention, Jan.  16-19,  1923,  of  the  American  Road 
Builders  Association  by  A.  E.  Horst,  Henry  W. 
Horst  Co.,  Rock  Island,  III. 

IN   determining  the   economical   truck   equipment   to   em- 
ploy in  hauling  road  materials  the  following  conditions 
have  to  be  regarded: 
General  Conditions: 

1.  Distance  materials  are  to  be  hauled. 

2.  Will  the  road  support  the  wear  and  tear  of  heavy 
traffic? 

3.  Time  lapse  before  getting  onto  subgrade  after  a  rain. 

4.  Investment  allowed  in  estimate  for  hauling  equipment. 
Investment: 

1.  Comparative  original  costs. 

2.  Comparative  depreciation. 

3.  Comparative  investment  in  proportion  to  load-per-day 
carried. 

Operation  and  Maintenance: 

1.  (a)   Ease  of  securing  drivers,      (b)   Rate  of  pay. 

2.  (a)  Ease  of  securing  experienced  mechanics,  (b)  Rate 
of  pay. 

3.  (a)  Ease  of  securing  mechanical  parts  and  compara- 
tive costs,  (b)  Will  stocking  of  parts  be  necessary?  (c) 
Likelihood  of  delay  in  waiting  for  parts. 

4.  Cost  of  tires. 

5.  Life  of  tires.  " 

6.  Comparative  consumption  of  gasoline  and  oil. 

,  7.  Comparative  cost  of  maintenance  of  road  for  various 
type  of  trucks. 

To  what  extent  does  each  affect  the  cost  of  transportation. 
In  order  to  avoid  generalities  and  arrive  at  some  definite 
conclusions,  let  us  assume  the  following: 
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1.  Grades  not  to  exceed  4  per  cent  and  road  conditions 
similar  to  those  found  in  the  states  of  Indiana,  Illinois, 
Iowa  and  Michigan. 

2.  Material  hauled  in  proportioned  batches  to  the  mixer 
and  not  dumped  on  the  sub-grade. 

3.  The  use  of  a  turntable  to  turn  trucks  at  the  mixer. 

4.  Gasoline  at  2.5c.  a  gallon. 

5.  Lubricating  oil  at  60c.  a  gallon. 

6.  A  10-hour  working  day. 

7.  150  working  days  per  year. 

8.  800  sq.yd.  of  pavement  7i  in.  thick  laid  per  day. 
With  these  assumptions  in  the  background,  let  us  classify 

trucks  of  2-ton  capacity  and  less  as  light  trucks.  Let  us 
depreciate  them  over  2  years  of  1.50  workings  days  each, 
thus  making  the  average  yearly  expenditure  on  a  truck 
one-half  of  its  original  cost  (one-half  of  $1,000)  plus  yearly 
expense  of  say  $200  or  a  total  of  $700.  This  class  of  trucks 
is  designated  as  Type  1. 

Similarly,  for  sake  of  comparison,  let  us  classify  trucks 
of  2-ton  to  3i-ton  capacity  as  medium  trucks,  depreciated 
over  3  years  with  average  yearly  expenditure  of  $1,793. 
These  will  be  designated  as  Type  2,  while  all  trucks  of  over 
3J-ton  capacity  will  be  classified  as  heavy  trucks,  depre- 
ciated over  4  years  with  average  yearly  expenditure  of 
$1,844.    These  trucks  will  be  designated  as  Type  3. 
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FIG.    1— TON-MILE  CO.STS  FOR  THREE  SIZES  OF  TRUCKS 
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The  table  gives  a  co.-it,  performance  and  investment  com- 
parison of  the  three  types  of  trucks  at  speeds  from  ."SO  to 
120  miles  per  day.  Fig.  1  shows  graphically  the  ton-mile 
costs  given  in  the  table  for  each  truck  for  each  speed.  Us- 
ing the  .same  figures,  Fig.  2  shows  the  comparative  total 
operating  cost,  original  investment  and  remaining  invest- 
ment on  the  three  types  of  truck,  first,  on  the  completion  of 
a  6-milc  job  operating  120,  100  and  60  miles  a  day  and, 
second,  on  the  completion  of  a  12-mile  job  operating  100, 
80  and  60  miles  a  day. 

In  view  of  these  tabulations  and  charts  and  the  apparent 
economy  of  Type  .3  consider  the  following: 

1.  Can  we  afford  to  have  but  3  trucks  for  handling  12 
miles  of  work?  Suppose  one  truck  breaks  down,  we  operate 
but  66S  per  cent  efficient  whereas  with  one  of  six  light 
trucks  out  of  commission  we  operate  H4  per  cent  efficient. 

2.  Can  we  afford  to  take  chances  with  heavy  loads  on 
highways  which  are  being  paved  because  they  cannot  take 
care  of  the  pre.scnt  ordinary  traffic? 


3.  Can  we  afford  to  put  one  additional  man  every  one- 
half  mile  on  our  sub-grade  over  and  above  those  required  to 
keep  the  grade  in  shape  for  light  trucks?  (This  additional 
expense  alone  amounts  to  over  $1,600  on  a  12-mile  job). 

4.  Compare  a  jerky  operation  with  3  trucks  of  4  batches 
each  with  the  more  continuous  operation  of  6  light  one- 
batch  units. 

5.  Compare  the  investment  of  $1.5,000  in  a  fleet  of  3  large 
trucks  for  12  miles  of  work  after  which  we  still  have  $10,600 
tied  up  in  3  units,  with  an  investment  of  $6,000  in  6  lighter 
trucks  and,  after  12  miles  of  work,  but  $2,000  tied  up  in  6 
units. 

Each  type  of  truck  has  its  place  in  the  transportation 
problems  of  the  highway  contractor.  It  is  only  possible, 
however,  to  secure  the  best  and  most  economical  equipment 
for  each  job  through  an  intelligent  analysis  of  all  factors 
involved  in  the  operation  of  the  truck.  In  other  words, 
let  us  make  an  accurate  analysis  of  the  ton-mile  cost. 
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Terrazzo  Floor  for  Industrial 
Shoe  Factory  Building 

Tests  Determine  Best  Type  for  Use  Under  Severe 

Traffic  Conditions — Satisfactory  After 

Nineteen  Months 

By  H.  S.  Wright 

Portland  Cement  Association,  Boston,   Mass. 

TERRAZZO  floors  have  long  been  used  in  corridors 
and  other  public  spaces  of  public  and  semi-public 
buildings,  but  the  advantages  of  this  material  for  floors 
of  industrial  plants  are  not  so  well  appreciated.  Ap- 
proximately 210,000  sq.ft.  of  terrazzo  floor  was  laid 
at  the  shoe  manufacturing  plant  of  Hilliard  &  Merrill, 
Inc.,  of  Lynn,  Mass.  Recent  inspection  after  19  months 
of  severe  trucking  showed  the  floors  to  be  in  better 
shape  than  when  first  laid.  Mr.  Nichols,  the  plant 
engineer,  outlined  the  method  of  construction  which 
was  carried  out  by  the  William  M.  Bailey  Co.,  Boston. 

The  rough  slab  was  first  picked,  swept  clean  and 
washed  with  clean  water.  After  a  thorough  cleaning, 
the  floor  was  again  wet  down  and  a  1:1  cament-sand 
grout  was  brushed  into  all  holes  in  the  floor,  bringing 
the  rough  slab  approximately  to  an  even  grade.  One- 
inch  round  steel  reinforcing  bars  were  used  as  screeds. 
These  bars  were  set  to  a  level  on  the  rough  slab  and 
just  before  the  grout  had  set,  a  1:2  mixture  of  cement 
and  trap  rock  was  dumped  on  the  floor  and  screeded  off 
with  a  straight  edge.  The  mixture  was  as  dry  as  it 
was  possible  to  make  it  and  still  dump  it  out  of  a  mixer. 

Following  this  operation  and  just  before  the  time 
when  the  topping  material  was  stiffening  up,  an  even 
coating  of  graded  trap  rock  was  spread  over  the  entire 
top  to  a  depth  of  perhaps  i  or  3  in.  After  the  topping 
material  had  stiffened  the  dry  trap  rock  was  rolled  into 
the  surface  with  a  150-lb.  roller  made  of  the  same 
material  as  the  top  mix.  This  roller  was  operated 
longitudinally  and  laterally  until  the  entire  area  under 
construction  had  been  rolled.  The  floor  was  then  rolled 
with  a  900-lb.  rol'  m-  which  required  two  men  to  operate, 
and  last  of  all  with  an  1,800-lb.  roller  rolling  not  only 
laterally  and  longitudinally  but  also  diagonally.  This 
last  roller  brought  up  some  water  and  fine  material  to 
the  surface.  As  soon  as  possible  after  rolling  the  floor 
was  given  by  hand  a  steel  trowelling  to  smooth  out  any 
of  the  stone  that  had  been  up-ended  by  the  rolling 
processes.  Twelve  men  on  the  trowelling  operation 
were  able  to  finish  about  15,000  sq.ft.  of  floor  in  two 
hours. 

As  a  final  operation  the  floor  was  surfaced  with  or- 
dinary grinding  machines,  with  small  carborundum 
blocks  and  coarse  powdered  emery.  A  copious  supply 
of  water  was  necessary  in  order  to  make  the  grinders 
operate  satisfactorily.  The  grinding  operation  was 
started  from  four  to  seven  days  after  the  topping  had 
been  placed.     The  finished  top  was  1  in.  thick. 

The  trap  rock  aggregate  was  evenly  graded  fi-om 
material  passing  a  i-in.  ring  up  to  material  passing  a 
3-in.  ring.  It  was  remarkably  free  from  dust  owing  to 
the  fact  that  the  companies  who  su^jplied  the  stone  car- 
ried on  their  operations  under  cover.  The  stone  was 
dry  when  it  arrived  at  the  job. 

The  entire  operation  from  picking  the  rough  slab  to 
turning  over  the  finished  floor  cost  16  cents  per  square 
foot   with    finishers    at    $1.10    per   hour   and    concrete 


laborers  at  75  cents.  This  cost  includes  plant  charges, 
power  and  all  overhead. 

In  order  to  ascertain  the  best  type  of  floor  to  be  used 
under  the  severe  traffic  conditions,  Mr.  Nichols  devised 
a  machine  consisting  of  a  central  vertical  shaft  driven 
by  a  worm  gear  and  motor  having  attached  to  the  shaft 
a  spider  consisting  of  four  arms,  each  one  in  turn 
having  at  its  extremity  a  box  running  on  a  single  two- 
wheel  truck,  the  wheels  being  of  steel  5  in.  in  diameter 
by  H  in.  face.  The  m.achine  revolved  fifteen  times  a 
minute.  The  total  loading  in  the  four  boxes  was  about 
one  ton.  Granolithic  floor  of  the  best  approved  type 
without  treatment  was  destroyed  in  about  5  minutes. 
Several  sections  of  granolithic  treated  with  surface 
hardeners  lasted  a  few  minutes  longer.  The  type  of 
floor  which  is  described  above  withstood  30  hours  of 
continuous  wear  test  without  appreciable  wear.  The 
tests  were  carried  no  further,  as  it  was  obvious  that 
this  type  of  floor  would  give  better  service  than  any 
other  known  type. 

The  building  is  occupied  by  a  large  shoe  manufactur- 
ing plant.  The  heaviest  wear  on  the  floor  comes  at 
three  points,  the  first  wher^  trucks  carrying  sole  leather 
are  in  continuous  operation  during  the  entire  working 
period  over  a  trucking  aisle  about  15  ft.  wide  and  100  ft. 
long;  the  second  at  elevator  doors  where  heavily-loaded 
trucks,  both  of  the  box  and  stevedore  variety,  are  pushed 
off  the  elevators  over  metal  thresholds  upon  the  floor; 
and  the  third,  and  perhaps  worst,  where  tacks  dropped 
from  lasting  machines  are  being  continuously  gi-ound 
into  the  floor  surface  by  loaded  trucks  and  the  feet  of 
workmen.  In  none  of  these  places  does  there  appear  to 
be  any  serious  amount  of  wear  and  in  no  case  is  there 
any  ravelling  of  the  floor.  None  of  the  floor  finish  has 
broken  loose  from  the  sub-floor. 

Mr.  Nichols  states  that  the  best  quality  maple  mill 
floor  lasts  only  one  to  one  and  one-half  years  under 
their  type  of  operation.  Another  noteworthy  item  is 
that  the  floor  after  grinding  is  so  smooth  that  trucks 
do  not  have  the  usual  heavy  rumble  in  riding  over  it, 
yet  there  is  sufficient  roughness  so  that  the  floor  is  not 
dangerous  to  workmen  in  leather  shoes. 

In  one  section  of  the  factory  where  a  great  deal  of 
wax  is  used,  the  floor  has  become  as  slippery  as  glass. 
In  the  office  section,  the  floor  was  treated  with  one  of 
Toch  Brothers'  compounds,  giving  it  the  color  of  bat- 
tleship linoleum,  a  most  pleasing  appearance. 


State  Drainage  Survey  of  Indiana 

A  complete  survey  of  drainage  conditions  and  drain- 
age projects  in  Indiana  is  being  made  by  the  division 
of  engineering  of  the  State  Department  of  Consei-va- 
tion.  Inquiries  have  been  sent  tp  all  county  drainage 
commissioners  for  information  as  to  the  officers,  areas 
and  outlet  streams  of  projects  in  their  respective  coun- 
ties, together  with  the  names  of  engineers  and  con- 
tractors. In  addition,  representatives  of  the  Division 
of  Engineering  are  visiting  all  county  seats  to  inspect 
court  and  surveyors'  records.  From  these  records  they 
plot  on  county  maps  the  boundaries  of  the  drainage 
districts  and  make  notes  of  land  values,  assessment,  cost 
of  construction  and  the  adequacy  of  the  several  projects. 
Codification  and  revision  of  the  tangled  drainage  laws 
is  now  being  made  by  a  commission  appointed  at  the 
last  session  of  the  Indiana  legislature,  and  this  com- 
mission is  working  in  co-operation  with  the  Division  of 
Engineering. 
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Shrinkage  and  Temperature  Changes 
In  Reinforced  Concrete 

A  Preliminary  Study  Based  on  Some  Strain-Gage 

Observations  Made  on  a  Reinforced-Concrete 

Bridge  at  Fairmont,  W.  Va. 

By  E.  H.  Harder 

Concrete-Steel  Engineering  Co..  New  York  City 

r^  AN  article  describing  the  Monongahela  River 
Bridge  in  Fairmont,  W.  Va.  {Engineering  News- 
Record,  Sept.  22,  1921,  p.  472),  the  writer  briefly  men- 
tioned that  extensive  strain-gage  measurements  had 
been  made  at  the  crown  and  haunches  of  two  of  the 
large  arches.  At  the  time  that  article  was  written  the 
results  of  these  measurements  were  not  available,  but 
the  writer  did  hint  that  the  steel  stresses  were  higher 
than  usually  computed.  It  is  not  the  purpose  of  the 
present  article  to  discuss  these  tests  in  detail  because 
the  results  are  still  indeterminate,  largely  because  of 
lack  of  knowledge  of  the  action  and  effect  of  shrinkage 
together  with  the  action  and  effect  of  two  materials 
in  combination  expanding  and  concentrating  according 
to  different  coefficients  of  expansion.  The  writer  merely 
wishes  to  present  several  carefully  computed  examples 
taken  from  the  mass  of  data  accumulated  and  to  draw 
the  necessary  inferences  from  these  to  stimulate  re- 
search work  dealing  not  only  with  the  secondary  stresses 
of  reinforced-concrete  structures  but  also  the  primary 
stresses  due  to  shrinkage  and  temperature  changes. 

While  this  article  deals  mainly  with  shrinkage  of  the 
concrete,  it  is  necessary  to  inject  temperature  changes 
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F16.1  Reinforced  Concrete 


FIGS.    1-2— rOEFFKIK.NT.S   OI"  EXI'AN.SIOK   OF  PLAIN  AND 
REINFORf'EI>  rONTRETK   PRI.SM.S 

From   testn  made   by   fjraf  and    Bach,      FIk.    1    (above)   On 
plain  prisma:  Fig.   2    (below)   on  reinforced  prlams. 

into  the  discussion  because  both  produce  internal 
stresses  in  reinforced  concrete  which  are  closely  re- 
lated. 

Without  going  into  detail  regarding  the  actual  strain- 
gage  measurements,  it  is  necessary  briefly  to  acquaint 
the  reader  with  the  modus  operandi.  Several  bars  ai 
the  extrados  were  exposed  sufficiently  to  permit  the 
introduction  of  the  points  of  a  20-in.  Berry  strain  gage 
into  gage  holes  drilled  info  fhese  bars.  The  two  outside 
bars  at  the  intrados  were  also  exposed.     Across  each 
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FIG.  3— NON- 
UNIFORM 
SHRINK- 
AGE 


face  of  the  arch  at  the  crown  as  well  as  over  the  top, 
concrete  gage  lines  were  established  by  inserting  two 
brass  plugs  about  5  in.  long  and  20  in.  apart.  Figs.  4 
to  7  give  the  vertical  spacing  of  these  gage  lines  on  the 
arch  faces.  Readings  were  taken  in  the  usual  manner 
and  compared  with  readings  on  a  standard  bar  of  steel. 
A  mercury  thermometer  gave  the  temperature  of  the 
standard  bar  while  mercury  and  electric  resistance  ther- 
mometers gave  the  temperature  of  the  concrete.  At 
the  haunches,  similar  arrangements  were  made  to  ob- 
tain the  deformations  occurring  at  these  points. 

The  coefficient  of  expansion  of  the  steel  standard  was 
not  measured,  but  the  usual  figure  0.0000065  was  used 
throughout.  At  first  we  attempted  to 
reduce  the  strain-age  readings  for 
concrete  by  assuming  the  same  coeffi- 
cient of  expansion  but  it  was  soon  dis- 
covered that  0.0000055  gave  results  for 
concrete  more  nearly  comparable  with 
calculated  results.  It  is  doubtful  if 
this  coefficient  is  the  correct  one  for 
green  concrete  and  the  writer  feels  the 
need  of  better  information  regarding  the  variation  of 
the  coefficient  with  time.  Such  data  would  have  little 
bearing  on  design  work  but  in  attempting  to  interpret 
the  strain-gage  readings  in  question,  such  a  curve  would 
have  been  invaluable. 

Primary  and  Secondary  Shrink<ige  Effects — Whe;: 
these  tests  were  planned,  it  was  our  desire  to  check  V.'i 
theory  of  ai'ches  so  far  as  thermal  changes  were  co". 
cerned.  Others  had  checked  the  theory  so  far  as  e: 
ternal  forces  influence  the  stresses,  but  the  field  of  ten" 
perature  stresses  was  practically  unexplored.  Whiic 
we  realize  the  importance  of  shrinkage  we  felt  that  we 
could  obtain  the  secondary  stress  effect  of  shrinkage 
closely  enough  bj''  carefully  measuring  the  crown  de- 
flections, but  in  this  connection,  we  did  not  clearly  rea- 
lize at  the  start  of  the  tests  that  shrinkage  would  be 
manifested  in  still  another  way.  Therefore,  for  the 
purpose  of  discussion,  the  writer  has  divided  the  effects 
of  shrinkage  into  a  primary  effect  and  a  secondary  ef- 
fect. By  secondary  effect  is  meant  that  stress  developed 
at  any  section  of  a  monolithic  structure  due  to  de- 
formations which  in  turn  are  caused  by  shrinkage.  By 
primary  effect  is  meant  that  stress  produced  in  the  steel 
as  well  as  the  concrete  by  virtue  of  the  fact  that  the 
latter  shrinks  or  expands  while  the  former  possesses  no 
such  properties. 

The  primary  stress  effect  of  shrinkage  of  a  bar  of 
plain  concrete  resting  on  the  laboratory  table  and  hard- 
ening in  air  would  not  be  measurable  by  means  of  the 
strain  gage.  This  instrument  would  merely  record  a 
change  of  length  which  could  only  occur  by  some  inter- 
nal rearrangement  of  the  various  particles  of  the  con- 
crete, thereby  causing  local  and  internal  stress.  It  is 
not  the  writer's  purpose  even  to  attempt  a  discussion 
of  fhese  stresses,  since  their  nature  is  speculative  and 
perhaps  structurally  unimportant.  If  our  bar  of  con- 
crete is  reinforced  by  the  introduction  of  a  steel  rod, 
we  are  enabled  by  means  of  the  strain  gage  to  record 
the  changes  of  length  in  both  the  concrete  and  the  steel. 
As  the  concrete  contracts  or  .shrinks,  the  steel  rod  is 
put  into  compression,  while  at  the  same  time  the  con- 
crete is  put  in  tension  due  to  the  fact  that  the  steel 
prevents  a  free  shrinkage  of  the  concrete.  These 
stresses  are  herein  termed  primary  stresses  due  to 
shrinkage. 
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Mathematically,  this  compressive  stress  in  the  steel 
may  te  written : 

1  -\-np 
and  the  tension  in  the  concrete 


P 


~E,.^  =  p.f, 


1  -\-np 

where  n  =  ratio  of  moduli   of  elasticity  of  steel  to 
concrete ; 
P  =  ratio  of  steel  area  to  concrete  area; 
Eg  =  modulus  of  elasticity  of  steel ; 
e  =  coefficient  of  shrinkage  of  plain  concrete. 
These  equations  may  be  true  for  concrete  test  speci- 
mens of  small  cross-section  reinforced  with  a  relatively 
large  bar  since  their  derivation  depends  upon  the  as- 
sumption  that  the   shrinkage   of  the   conei-ete    is   uni- 
formly restrained  over  its  cross  sectional  area,  but  for 
large  sections  these  relations  give  results  widely  diver- 


tracted  0.225  mm.  (equivalent  to  0.000225  in.  per  in.  of 
length)  in  6  years.  With  a  modulus  of  elasticity  of 
30,000,000  for  steel,  the  unit  compressive  stress  in  the 
reinforcing  bar  is  6,750  lb.  per  square  inch.  This  com- 
pression produced  a  tension  in  the  concrete  which  was 
greatest  adjacent  to  the  steel  and  decreased  toward  the 
edge  of  the  section.  Furthermore,  in  such  a  test  speci- 
men, there  is  a  further  decrease  of  this  tension  in  the 
direction  of  the  axis  of  the  prism  as  the  outer  ends  of 
the  same  are  approached. 

The  average  total  compression  in  the  sceel  was  6,750 
X  0.49  =  3,310  lb.  With  a  modu'us  of  elasticity  of 
3,550,000  for  concrete,  this  compiession  would  cause  a 
shrinkage  of  0.00015  in.  per  in.  or  a  total  of  0.015  mm. 
in  the  length  of  the  prism  (1  m.).  According  to  Figs. 
1  and  2,  the  difference  in  shrinkage  at  the  end  of  6 
years  between  the  plain  and  the  reinforced  specimen 
was  0.512  —  0.225  mm.  per  meter  or  almost  twenty  times 
the  shortening  caused  by  a  compressive  force  of  3,310 
0    aooio'oiirai'oaBo'aoMo'osfr''  om)"' 
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gent  from  those  of  a  few  tests  recorded  by  recent  in- 
vestigators. 

Seme  Earlier  Tests — So  far  as  the  writer  knows,  ex- 
perimental data  throwing  any  light  upon  these  questions 
are  very  meager.  Emerson  {Engineering  News,  March 
10,  1904,  p.  222)  measured  what  he  termed  the  initial 
stresses  of  steel  in  concrete,  but  his  investigations  did 
not  extend  beyond  a  time  interval  of  84  days.  The  tests 
show  a  difference  of  these  initial  stresses  for  1:2:4 
and  1:3:6  concrete  which  is  to  be  expected,  but  it  is 
interesting  to  note  that  crushed  stone  aggregate  gave 
lower  initial  stresses  than  did  gravel  concrete  of  the 
same  mix. 

Perhaps  the  most  interesting  experiments  touching 
upon  the  difficulties  involved  in  our  problem  are  those 
of  BaA  and  Graf.  Four  concrete  prisms  39.37  in.  long 
(one  meter)  having  a  section  area  of  62  sq.in.  werf 
mar' ;  w'+hout  reinforcing,  and  four  similar  prisms  were 
reinforce  1  by  a  single  bar  (0.49  sq.in.  area)  in  ;he  axis 
of  the  prism.  The  mix  was  1:3:2.  After  hardening 
for  several  days  packed  in  wet  cloth,  two  prisms  of  each 
set  were  allowed  to  harden  in  air  and  the  remaining 
prisms  were  immersed  in  water.  The  shrinkage  meas- 
urements covered  a  period  of  twelve  years  and  six 
months,  and  are  shown  graphically  in  Figs.  1  and  2. 

The  length  of  the  prisms  hardened  in  the  air  con- 


lb.  if  this  force  were  uniformly  distributed  over  the 
entire  section  of  the  pr'sm.  It  is  obvious  therefore  that 
the  shrinkage  over  the  section  is  not  uniform  but  in- 
creases toward  the  outer  edge  of  the  section,  as  shown 
in  Fig.  3.  Actual  measurements  showed  a  difference 
of  0.38  mm.  between  the  shrinkage  at  the  steel  bar  in 
the  center  of  the  section  and  a  point  4  in.  away  in  a 
time  interval  of  1,723  days. 

The  latest  data  on  shrinkage  of  plain  as  well  as  rein- 
forced concrete  are  to  be  found  in  Bulletin  No.  126.  Uni- 
versity of  Illinois,  entitled,  "A  Study  of  the  Effect  of 
Moisture  Content  Upon  the  E.xpansion  and  Contrac- 
tion of  Plain  and  Reinforced  Conrt-ete,"  by  Torata  Mat- 
sumoto.  The  tests  on  reinforced-concrete  specimens  are 
akin  to  those  by  Emerson  and  show  clearly  the  primary 
stresses  in  both  steel  and  concrete.  It  i.s  also  quite 
evident  that  the  measured  steel  and  concrete  stresses 
are  average  stresses  over  the  cross-section  of  the  speci- 
men and  give  no  clue  to  the  variation  of  shrinkage 
away  from  the  reinforcing  toward  the  outer  edge  of  the 
section.  It  is  data  of  this  latter  nature  which  are  desir- 
able to  reduce  long  time  strain-gage  readings. 

Experiments  at  Fairmont — Referring  now  to  the  ex- 
periments on  the  Fairmont  bridge.  Fig.  4.  two  dates 
were  selected  approximately  one  year  apart  and  for 
which  the  temperatures  of  the  arch  were  practically  the 
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same.  The  average  temperature  of  all  the  thermom- 
eters was  taken  for  each  date  and  between  July  11, 
1921,  and  July  25,  1922,  the  difference  between  these 
averages  was  approximately  2  deg.  F.  The  stress  effect 
of  such  a  small  difference  of  temperature  is  not  meas- 
ureable  with  a  Berry  strain  gage  so  that  the  deforma- 
tions as  plotted  to  the  left  of  the  vertical  line  in  Fig.  4 
represent  the  primary  effect  of  shrinkage.  The  average 
shrinkage  as  estimated  from  these  curves  for  a  20-in. 
gage  line  is  0.0008  or  equivalent  to  a  temperature  drop 
of  7.3  deg.  F.  By  checking  this  equivalent  temperature 
drop  from  deflection  data,  we  obtained  9.3  deg.  F.  For 
this  small  shrinkage  during  the  second  year,  the  pri- 
mary stress  effect  is  not  very  marked.  However,  the 
deformation  of  the  steel  gage  line  clearly  shows  the 
resistance  to  shrinkage  as  offered  by  the  reinforcing. 
The  secondary  stress  effect  is  too  small  to  be  accurately 
measured  by  the  means  employed.  At  the  extrados,  the 
steel  deformations  are  shown  conventionally  by  the  apex- 
of  the  triangle  and  had  the  extreme  fiber  at  the  intrados 
been  measured,  the  lower  steel  deformation  would  have 
been  shown  by  the  same  convention.  The  curves  show- 
ing the  various  deformations  are  not  so  ideal  as  one 
might  wish,  but  the  reader  must  remember  that  meas- 
uring slight  deformations  with  a  portable  strain  gage 
while  standing  90  ft.  above  the  river  is  not  a  simple 
matter.  Besides,  the  operator  had  to  continually  battle 
with  dust  and  at  times  with  cinders  and  soot  from  the 
locomotives  below. 

Referring  next  to  Fig.  5,  the  two  dates  selected  are 
July  11,  1921,  to  Jan.  27,  1922,  approximately  a  time 
difference  of  six  months.  The  deformations  were  plot- 
ted from  the  full  vertical  line  with  due  regard  to  the 
sign  for  each  gage  line,  i.e.  —  for  compression  and  -f- 
for  tension.  As  thus  plotted,  the  deformations  over  the 
comprehensive  area  of  the  arch  are  too  great  by  the 
amount  of  the  shrinkage,  while  the  tension  deforma- 
tions are  too  small  by  the  same  shrinkage,  which  is 
approximately  one-half  of  the  estimated  shrinkage  of 
0.0008  for  the  entire  year.  The  deformations  as  meas- 
ured and  recorded  can  therefore  be  changed  to  deforma- 
tions designating  stress  by  shifting  the  full  vertical 
line  (axis  of  ordinates)  to  the  left  by  0.0004  in.,  be- 
cause this  shrinkage  has  no  stress  effect  other  than  a 
small  primary  effect,  so  that  the  vertical  dot  and  dash 
line  now  becomes  the  true  axis  of  ordinates.  The  full 
sloping  line  represents  the  deformation  curve  as  com- 
puted according  to  approved  methods  for  a  drop  of  53 
deg.  F.  and  in  accordance  with  the  computed  end  ab- 
scissas of  0.0015  and  0.0018  inches. 

In  Figs.  4  to  7,  there  is  a  difference  between  the  de- 
formations as  recorded  for  the  inner  and  outer  faces 
of  the  arch.  The  reasonable  interpretation  of  these 
differences  is  that;  first,  the  transverse  girders  expand 
and  contract  due  to  temperature  changes  and  due  to 
flhrinkage,  causing  side  thrusts  and  side  deflections  of 
the  arch,  and  second,  the  south  face  of  the  rib  is  sub- 
jected to  a  different  exposure  from  that  of  the  inner  or 
north  face.  We  must,  therefore,  at  least  for  the  time 
being,  be  content  with  striking  an  average  between  the 
two. 

Fig.  6  represents  the  deformations  for  a  temperature 
rise  of  51  deg.  F.  from  Jan.  27,  1922,  to  July  25.  1922. 
Again  the  shrinkage  correction  has  been  applied  as  de- 
scribed for  Fig.  5,  and  the  full  sloping  line  gives  the 
computed  deformations  for  a  20-in.  gage  line  and  for  a 
rise  of  51  deg.  F. 


Note  in  Fig.  6,  how  ths  deformations  of  the  extrados 
steel  lag  behind  the  concrete  deformations  which  indi- 
cate tension,  and  how  the  intrados  steel  deformations 
project  beyond  the  deformations  for  the  intrados  con- 
crete which  indicate  compression.  This  is  quite  rea- 
sonable since  we  know  the  primary  stress  effect  of 
shrinkage  is  to  place  the  steel  in  compression,  thereby 
reducing  the  tension  in  the  extrados  steel  and  increas- 
ing the  compression  in  the  intrados  steel.  But  the 
amount  of  this  lag  and  lead  seems  to  have  little  in  com- 
mon with  the  indicated  pure  shrinkage  deformations  of 
Fig.  4.  The  explanation  must  be  sought  elsewhere  and 
can  be  explained  on  the  basis  of  a  difference  between 
coefficients  of  expansion  of  steel  and  concrete.  For  a 
slow  temperature  change  from  summer  to  winter  there  is 
no  good  reason  for  not  assuming  equal  temperatures  for 
steel  and  its  surrounding  concrete.  The  steel  wants  to 
expand  a  length  of  20  X  0.0000065  X  51,  while  the 
concrete  wants  to  expand  a  length  of  20  X  0.0000055 
X  51.  The  difference  between  these  e.xpansions  is  really 
in  the  nature  of  a  shrinkage  of  20  X  0.000001  X  51 
or  0.00102  in.  The  concrete  is  here  holding  back  the 
steel  and  thereby  preventing  full  expansion.  Since  the 
average  primary  or  initial  compression  of  the  intrados 
steel  due  to  the  shrinkage  of  0.0004  is  0.00035  in.,  the 
compression  for  a  "shrinkage"  of  0.00102  is  0.00088,  or 
a  total  compression  of  0.00123,  which  agrees  quite  well 
with  the  lead  for  intrados  steel  in  Fig.  6.  The 
steel  deformations  for  the  extrados  steel  are  not 
so  reliable  as  those  of  the  intrados  steel  since  it  was 
a  serious  matter  to  keep  the  small  gage  holes  free 
from  rust. 

Referring  again  to  Fig.  5,  one  would  expect  the  lead 
to  be  in  the  extrados  steel  and  the  lag  in  the  intrados 
steel  because  of  reversal  of  stresses.  Here,  however, 
we  have  a. drop  of  53  deg.,  which  on  the  same  basis  as 
described  above  would  result  in  an  apparent  expansion 
of  0.00106  in.  in  a  20-in.  gage  line,  i.e.,  the  steel  wants 
to  contract  more  than  the  concrete  and  is  thereby  in 
tension  which  is  analogous  to  the  tension  caused  by  an 
expansion  of  concrete  with  increasing  moisture  con- 
tent. This  time  we  have  a  primary  tension  in  the 
steel  amounting  to  0.00089  in.  from  which  must  be  de- 
ducted the  primary  compression  of  0.00035  in.  due  to 
shrinkage  or  a  net  tension  of  0.00054  in.,  which  again 
agrees  substantially  with  the  curves  of  Fig.  5.  At  the 
same  time  it  is  noticeable  that  the  concrete  gage  lines 
show  the  effect  of  these  primary  steel  stresses  due  to 
shrinkage  and  difference  of  coefficients  of  expansion. 

Fig.  7  is  an  example  of  the  deformation  curves  for  the 
inner  and  outer  faces  of  the  arch  from  the  date  of  the 
beginning  of  the  lowering  of  the  arch  centering  on 
Sept.  1,  1920,  to  Jan.  27,  1922.  These  curves  represent 
the  measured  deformations  as  obtained  from  field  notes 
and  are  due  to  full  dead-load,  a  temperature  drop  of 
about  47  deg.  F.  and  the  unknown  and  complicated  shrink- 
age factor.  It  is  not  the  writer's  intention  to  interpret 
these  curves  ;ior  does  he  wish  to  give  the  deformations 
of  the  extrados  steel  until  he  has  had  opportunities  to 
verify  these  measurements  on  other  arches.  Fig.  7  is 
merely  given  to  show  the  reader  a  sample  curve  of  what 
may  be  expected  for  long  time  readings.  In  the  inter- 
pretation of  this  last  figure,  it  !.''  first  essential  to  deduct 
from  the  plotted  ordinates  the  extent  of  the  shrinkage 
between  the  two  dates  given. 

Qupxtions  to  be  Avawerrd  —  Due  lo  our  present  in- 
sufficient  knowledge   of   the   distribution   of  shrinkage 
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FIG.  8 — CROWN  DEFLECTION  MEASUREMENTS  ON  NECKAR  BRIDGE  OVER  SEVEN  YEAR  PERIOD 


over  a  large  section  reinforced  at  the  top  and  bottom, 
the  investigator  of  long  time  strain-gage  readings  on 
reinforced  concrete  must  answer  some  very  vexing  ques- 
tions, before  he  can  properly  interpret  his  results. 
The  leading  questions  are  as  follows:  How  great  are 
the  deductions  which  can  be  made  from  the  deforma- 
tion abscissa  and  which  would  represent  shrinkage  not 
producing  stress?  In  this  case,  where  the  shrinkage 
is  large  compared  with  that  of  Figs.  4,  5  and  6,  would 
we  be  justified  in  assuming  a  uniform  shrinkage  over  the 
entire  surface  or,  if  not,  to  what  extent  does  the  steel 
reinforcing  alter  these  shrinkage  deductions?  To  what 
extent  are  the  stresses  caused  by  the  dead-load  plus  the 
secondary  stresses  of  tempei-ature  and  shrinkage  af- 
fected by  the  primary  stresses  (tension)  caused  by 
shrinkage?  Are  these  tensile  stresses  uniform  over  the 
entire  section  or  are  they  greater  in  the  vicinity  of  the 
steel?  How  has  the  modulus  of  elasticity  varied  be- 
tween the  two  dates  and  how  does  this  modulus  vary 
with  varying  unit  stresses?  How  large  are  the  stresses 
caused  by  the  difference  between  the  coefficients  of  ex- 
pansion of  concrete  and  steel,  and  how  are  such  stresses 
distributed  over  the  section?  * 

Neckar  River  Bridge  Measurements — Data  in  regard 
to  shrinkage  obtained  from  crown  deflection  measure- 
ments are  not  applicable  because  such  data  can  only  give 
us  a  measure  of  average  shrinkage  producing  secondary 
arch  stresses.  Fig.  8  shows  an  interesting  curve  of 
crown  elevations  covering  a  period  of  seven  y-ears.  The 
bridge  in  question  is  a  three  hinged  plain  concrete  arch 
across  the  Neckar  River  at  Cannstadt.  During  a  period 
of  seven  years  from  the  time  the  centers  were  struck, 
the  crown  of  this  187-ft.  span  dropped  2  in.  due  to 
shrinkage.  In  Fairmont  similar  conditions  prevail  and 
in  two  years'  time  from  the  dropping  of  the  arch  cen- 
tering, the  crown  of  the  center  span  dropped  about  5  in., 
which  is  less,  in  proportion,  than  for  the  Neckar  bridge 
during  the  first  two  years.  The  fact  that  the  Fairmont 
arches  are  hingeless  as  well  as  reinfoi-ced  accounts  for 
this  difference,  likewise  the  shape  of  the  arch,  radial 
thickness,  etc.  The  coefficient  of  shrinkage  as  esti- 
mated for  the  Neckar  bridge  is  0.00041  after  seven 
years.  Some  European  specifications  call  for  a  shrink- 
age stress  provision  by  using  a  shrinkage  cosfficient  of 
0.00025,  which  is  equivalent  to  a  temperature  drop  of 
38  deg.  F.  These  specifications  permit  a  reduction  of 
this  equivalent  temperature  drop  to  18  deg.  F.,  pro- 
vided the  arch  is  built  with  keyways  and  provided  that 
the  keyways  are  concreted  not  less  than  14  days  after 
the  last  section  is  poured.  From  a  consideration  of  all 
shrinkage  data  available  and  from<  our  experience  with 
the  Fairmont  tests,  the  writer  fails  to  find  any  justifi- 
cation for  such  a  reduction  of  20  deg.  equivalent  tem- 
perature drop  because  the  time  interval  of  two  weeks 
is  too  short. 

There  is  so  much  room  for  research  work  in  the  in- 


vestigation of  primary  and  secondary  stresses  in  rein- 
forced concrete — both  on  test  specimens  and  completed 
structures — that  it  is  difficult  to  mention  a  point  of 
beginning,  and  impossible  to  see  the  end.  Not  only  does 
shrinkage  vary  with  time,  and  quantity  of  cement  per 
unit  of  concrete,  but  it  varies  with  different  brands  of 
cement.  Just  which  constituents  of  the  cement 
are  responsible  for  this  shrinkage  are  still  imperfectly 
understood.  Strange  to  say,  shrinkage  also  varies  with 
different  kinds  of  aggregate.  Since  the  writer  believes 
that  the  long  time  strain  gage  tests  partially  described  in 
this  article  are  the  first  of  their  kind,  it  is  his  hope  that 
others  will  be  stimulated  to  make  similar  tests  or  to  make 
known  through  the  technical  press  the  results  of  such 
tests  that  have  been  made.  Such  work  will  show  whether 
or  not  shrinkage  is  really  the  important  factor  it  now 
seems  to  be  and  may  stimulate  research  in  the  chemical 
field  to  produce  a  cement  with  a  very  small  shrinkage 
coefficient.  From  present  knowledge  of  this  phenom- 
enon, it  would  seem  that  a  non-shrinking  cement  is  of 
more  importance  than  the  attempt  to  produce  a  super 
cement  of  high  tensile  or  compressive  strength. 


Sir  Henry  Thornton  Pays  Tribute  to 
U.  S.  Railway  Work  in  France 

Speaking  at  the  annual  banquet  of  the  Pittsburgh 
TraflSc  Club  recently.  Ma j. -Gen.  Sir  Henry  Thornton, 
president  of  the  Canadian  National  Railways,  and  during 
the  World  War  deputy  director-general  of  movements 
and  railways  for  the  British  armies,  paid  high  tribute 
to  the  work  of  the  American  railway  transport  service 
in  France  during  the  war.  General  Thornton  had 
opportunity  to  judge  of  the  mettle  of  the  railway  troops 
not  only  by  the  results  they  achieved  but  also  by  contact 
with  them  while  in  action.     He  said: 

I  have  long  wished  an  opportunity  to  express  publicly  the 
admiration  which  those  who  were  employed  in  the  British 
Transport  Service  felt  for  our  American  allies,  and  the  suc- 
cessful way  in  which  they  met  the  serious  transportation 
difficulties  which  confronted  them  in  France.  I  have  also 
hoped  upon  some  occasion  to  pay  my  humble  tribute  to  the 
skill  and  the  energj-  of  your  rail\v«y  department.  There 
has  been  an  unmerited  silence  upon  this  subject. 

The  people  of  the  United  States  know  little  the  debt  they 
owe  to  the  genius  of  their  railway  officers  who  perfected  and 
administered  the  wonderful  American  transportation  in 
France.  Much  has  been  said,  and  properly  so,  of  the  magnifi- 
cent work  of  the  soldiers  in  the  trenches,  the  officers  who  com- 
manded them.  Much  has  been  said  in  praise  of  fighting  gen- 
erals and  the  anxieties  they  must  have  experienced ;  many 
other  services  have  received  their  just  and  merited  praise, 
but  I  am  here  to  say  that  none  of  those  would  have  had 
even  an  opportunity  to  perform  their  service  had  it  not 
been  for  the  efficiency  of  the  American  transport  depart- 
ment, which  day  by  day  kept  the  front  supplied  with  food, 
explosives,  munitions  and  all  of  those  things  which  enter 
into  the  conduct  of  a  great  war. 
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Winds  and  Barometric  Effects  on  the  Great  Lakes 

By  John  F.  Hayford 

Director,  College  of  Engineering.   Northwestern   University,  and 
Research  Associate,  Carnegie  Institution  of  Washington.  D.  C. 


TO  SECURE  a  much  better  formulation  of  the  laws 
governing  evaporation  and  stream-flow  than  is  now 
available  to  the  engineering  profession  is  the  ultimate 
object  of  the  extensive  investigations  of  which  certain 
phases  only  are  reported  upon  in  this  article.  It  appeared 
at  the  outset  that  maximum  effectiveness  in  securing  this 
ultimate  object  would  probably  be  obtained  by  first  investi- 
gating evaporation  as  it  takes  place  on  the  full  scale  of 
nature  at  the  surface  of 
the  Great  Lakes  and  then 
applying  that  knowledge 
to  the  study  of  stream 
flow.  It  is  believed  that 
the  Great  Lakes,  each  to 
be  considered  in  turn  as 
an  evaporation  pan,  fur- 
nish the  most  promising 
opportunity  in  the  world 
for  such  a  full  scale  study 
of  evaporation.  The  sur- 
rounding conditions  are 
extremely  favorable.    The 

pertinent  meteorological  and  hydrographic  data  have  been 
recorded  in  considerable  detail  for  many  years  by  the  U.  S. 
Weather  Bureau  and  the  U.  S.  Lake  Survey. 

It  gradually  became  evident,  in  the  attempt  to  determine 
the  change  of  total  content  from  day  to  day  of  one  of  the 
Great  Lakes  with  sufficient  accuracy  to  isolate  the  evapora- 
tion, that  it  was  necessary  first  of  all  to  determine  the 
effects  of  winds  and  of  barometric  pressures  on  the  Great 
Lakes.  The  investigation  was  therefore  concentrated  on 
those  effects.  They  are  now  understood  and  may  be  com- 
puted with  the  requisite  accuracy.  This  part  of  the  investi- 
gation is  complete.  The  direct  study  of  evaporation  and 
stream  flow,  based  upon  this  knowledge,  is  proceeding. 

A  large  amount  of  data  has  been  used  to  date  in  this 
general  investigation.  Certain  parts  of  the  investigation 
depend  upon  hourly  observations  of  the  winds  and  hourly 
observations  of  the  water  surface  during  from  thirty-four 
to  fifty-two  days  at  each  of  the  five  stations,  Buffalo,  Cleve- 
land, Milwaukee,  Mackinaw  and  Harbor  Beach.  Other 
parts  depend  upon  daily  means  of  the  elevation  of  the 
water  surface  for  eight  months  at  each  of  the  five  stations 
named,  and  also  at  Marquette  on  Lake  Superior,  and  upon 
barometric  pressures  as  regularly  observed  at  many  sta- 
tions around  the  Great  Lakes  twice  a  day  by  the  U.  S. 
Weather  Bureau. 

The  facts  have  been  intensively  studied.  Up  to  Septem- 
ber, 1921,  more  than  24,000  man-hours  of  time  had  been 
spent  in  this  investigation,  under  the  auspices  of  the 
Carnegie  Institution. 

How  Problem  Was  Attacked — It  appeared  at  the  outset 
that  there  were  several  different  factors  or  influences  oper- 
ating simultaneously  to  cause  fluctuations  of  the  elevation 
of  the  water  surface  at  a  gage,  no  one  of  which  could  be 
safely  neglected  while  attempting  to  evaluate  others.  This 
Jed  to  the  adoption  of  the  least-square  method  of  computa- 
tion for  the  investigation,  since  it  is  in  just  such  cases  that 
this  method  has  the  maximum  advantage  over  all  other 
methods. 

In  the  broader  investigation  of  evaporation,  including  the 
investigation  of  wind  effects  and  barometric  effects  which  is 
here  reported,  seventy-four  least-square  solutions  and  the 
corresponding  studies  had  been  made  up  to  September,  1921. 
Typical  solutions  each  contained  from  100  to  600  observation 
equations,  each  having  for  itn  absfjlute  term  the  observed 
change  in  elevation  of  the  water  surface  at  a  gnge  during 
a  day  or  an  hour,  and  each  containing  from  two  to  eight 
unknown  constants  to  be  determined. 

In  general  the  order  of  procedure  has  been  (1)  to  study 
the  particular  problem  in  hand  in  the  light  of  all  available 


This  article  is  essentially  a  condensation  of  a  vohime  of 
133  pages  by  the  savie  author  and  -under  the  same  title 
which  has  recently  been  issued  as  Publicatioti  317  of  the 
Carnegie  Institution  of  Washington.  That  Institution  has 
since  1911  supported  the  extensive  investigation,  which  is 
stUl  in  progress,  of  which  this  report  covers  a  part  oiily. 
Some  of  the  statements  in  this  article  are  based  on  develop- 
ments in  the  investigation  since  Publication  317  ivas  pre- 
pared for  the  printer. 


evidence  and  to  develop  a  theory  as  to  the  relation  of  the 
different  quantities  involved,  such  as,  for  example,  the 
change  of  elevation  of  the  water  surface  at  a  gage,  the 
direction  and  velocity  of  the  wind,  the  distribution  of  Ijaro- 
metric  pressure  over  the  lake,  the  temperature,  humidity 
and  recent  rainfall;  (2)  to  express  that  tentative  theory 
(or  a  part  of  it)  in  the  form  of  a  general  equation  and  set 
up  the  corresponding  observation  equations  for  a  leas*- 
square  solution  to  test  the 
validity  of  the  theory;  (3) 
to  make  the  least-square 
solution  and  thus  secure 
a  set  of  computed  values 
of  the  unknowns,  assumed 
to  be  constant,  which  are 
supposed  in  said  theory  to 
express  the  relations  be- 
tween the  observed  quan- 
tities, and  also  to  secure 
a  set  of  residuals  which 
'  are  the  discrepancies  be- 
tween the  tentative  theory 
and  the  observed  facts;  (4)  to  study  the  outcome  of  the 
least-square  solution  in  the  light  of  the  internal  evidence 
of  the  solution;  (5)  to  study  the  outcome  of  the  least- 
square  solution  in  the  light  of  all  the  available  external 
evidence,  such  as  might  be  furnished,  for  example,  by  com- 
parisons with  other  independent  least-square  solutions  and 
with  evidence  entirely  independent  of  such  solutions;  (6) 
to  develop  an  improved  theory  with  the  benefit  of  all  the 
light  gained  from  steps  (1)  to  (5)  inclusive  and  then  to 
repeat  all  of  the  processes  (2)  to  (5)  inclusive,  upon  a 
new  least-square  solution  based  either  upon  the  same  data 
as  before,  or  the  same  data  together  with  added  data,  or 
upon  entirely  different  data  for  other  times  and  places.  The 
whole  cycle  (2)  to  (6)  was  carried  through  once  for  each 
least-square  solution  made. 

The  last  few  paragraphs  indicate  why  it  can  be  said  with 
sincerity  that  in  this  investigation  a  large  collection  of  care- 
fully observed  facts  have  been  intensively  and  extensively 
studied.  The  conclusions  are  believed  to  be  correspondingly 
reliable. 

Results — The  outcome  of  the  investigation  to  date  may  be 
very  briefly  characterized  as  follows: 

(1)  Reasonably  accurate  numerical  expressions  have 
been  obtained  for  the  effects  of  barometric  pressures  on  the 
elevation  of  the  water  surface  at  the  six  stations,  Buffalo, 
Cleveland,  Milwaukee,  Mackinaw,  Harbor  Beach  and  Mar- 
quette, on  Lakes  Erie,  Michigan,  Huron  and  Superior. 
With  these  expressions  one  may,  from  the  distribution  of 
barometric  pressures  ordinarily  shown  on  the  forecast  maps 
of  the  Weather  Bureau,  compute  the  disturbances  in  elcvc- 
tion  of  the  water  surface  thereby  produced  at  the  stations 
named. 

(2)  The  general  method  has  been  developed  by  which 
such  a  numerical  expression  for  the  barometric  effect  at 
any  station  on  any  body  of  water  may  be  derived  from  ob- 
servations of  the  water  elevation  at  that  station  and  the 
forecast  maps  for  the  same  period. 

(3)  A  general  expression,  including  the  necessary  numeri- 
cal constant,  has  been  obtained  for  the  effect  of  winds  of 
any  given  velocity  and  direction  in  producing  a  disturbance 
of  elevation  of  the  water  surface  at  any  given  station  on 
any  body  of  water  anywhere  in  the  world.  The  data  re- 
quired in  regard  to  the  station  and  the  body  of  water  are 
such  as  are  ordinarily  shown  on  good  charts,  namely,  the 
depths  of  the  wnler  at  all  points,  the  location  of  the  shore 
line  and  the  location  of  the  station. 

(4)  Three  of  the  prevailing  spirheo,  or  free  oscillations 
under  the  influence  of  inertia,  on  Lake  Erie  have  been  iso- 
lated.    Their  periods  and  probable  methods  of  oscillation 
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have  been  shown.  The  relation  between  these  seiches  and 
the  uncertainties  in  daily  mean  elevations  of  the  water  sur- 
face at  gage  stations  has  been  discerned.  The  appreciation 
of  this  relation  aids  d:cidedly  in  obtaining  accurate  de- 
terminations of  the  daily  mean  elevation  of  the  mean  sur- 
face of  each  lake. 

(5)  The  accuracy  with  which  the  elevation  of  the  mean 
surface  of  any  one  of  the  Great  Lakes  may  be  determined 
for  any  given  day  has  been  decidedly  increased. 

When  one  determines  the  fluctuation  of  elevation  of  the 
mean  surface  of  a  lake  he  thereby  determines  the  fluctua- 
tion in  the  total  water-content  of  the  lake. 

The  progress  made  in  determining  the  evaporation  from 
the  surface  of  the  Great  Lakes  is  not  yet  sufficiently  great 
or  certain  in  character  to  warrant  a  deflnite  statement  here. 

Si*  Fluctuations — On  any  one  of  the  Great  Lakes  at  any 
time  there  are  six  fluctuations  of  the  surface  of  the  water 
in  progress,  namely,  ripples,  wind  waves,  tides,  wind  ef- 
fects, barometric  pressure  effects  and  seiches. 

T;  e  ripples  and  wind  waves  are  visible  and  familiar. 
Imagine  them  to  be  entirely  smoothed  out  at  each  instant 


Oct.ZI 
1910 
LAKE   ERIE   WATER   SURFACE    OCT.    11   TO    31.    1910 

As  observed  and  as  corrected  for  wind  and  barometric 
effects.  The  apparent  fluctuation  of  0.76  ft.  at  Cleveland 
and  1.69  ft.  at  Buffalo  smooth  out  into  fairly  continuous 
graphs  when  corrections   are   made. 

by  putting  the  water  from  each  ripple  crest  and  wave  crest 
into  the  adjacent  troughs  so  that  the  surface  would  appear 
to  the  eye  to  be  smooth  and  level.  Such  a  lake  surface  with 
ripples  and  wind  waves  eliminated  wou'd  never  be  level  ex- 
cept by  accident.  That  smoothed  surface  would  be  subject 
to  tides,  to  vidnd  efi'ects,  to  barometric  effects  and  seiches. 

It  is  the  elevation  of  that  smoothed  out  surface  at  the 
gage  which  is  actually  recorded  by  an  automatic  gage,  such 
as  Was  used  at  each  of  the  six  observation  stations.  The 
water  in  the  still  well  of  the  gage  is  connected  with  the 
water  outside  through  holes  so  small  that  the  separate 
waves  and  ripples  outside  produce  no  appreciable  change 
in  the  elevation  of  the  surface  of  the  water  in  the  still 
well.  The  gage  therefore  records  at  any  instant  substan- 
tially the  mean  elevation  of  the  outside  water  surface,  dur- 
ing the  past  minute,  or  the  past  few  minutes,  not  its  in- 
stantaneous elevation. 

The  tides  on  the  Great  Lakes,  having  a  range  of  less 
than  2  in.  as  a  rule,  may  safely  be  ignored  in  this  investi- 
gation. 

Lake  Slopes — The  smoothed  out  lake  surface,  from  which, 
ripples  and  visible  wind  waves  have  been  eliminated  by 
assumption,  is  not  level  at  any  time  on  any  one  of  the  Great 
Lakes,  except  by  accident.     It  is  always  disturbed  by  wind 


and  by  barometric  pressures.  But  the  slope  in  that  surface 
is  always  and  everywhere  too  small  to  be  visible  to  the 
unaided  eye.  Anywhere  on  the  Great  Lakes  where  the 
depth  of  water  is  as  much  as  10  ft.  and  under  the  most 
extreme  conditions  of  wind  and  barometric  pressure  such 
slopes  are  probably  not  greater  than  0.011  ft.  vertical  to  1 
mile  horizontal.  The  slopes  of  the  character  referred  to 
in  this  paragraph  persist  with  one  sign  for  many  hours,  as 
a  rule,  and  sometimes  for  several  days,  until  the  wind 
changes  or  the  barometric  conditions  change. 

It  is  these  long  continuous  invisible  slopes  of  the  water 
surface  produced  by  winds  and  differences  of  barometric 
pressure  that  cause  the  recorded  mean  elevation,  for  any 
hour  or  any  day,  at  a  gage,  to  be  different  from  the  actual 
mean  elevation  of  the  whole  surface  of  the  lake  for  that 
hour  or  that  day.  The  difference  between  the  mean  eleva- 
tion of  the  water  surface  at  a  gage  for  any  hour  or  any 
day  and  the  mean  elevation  of  the  whole  lake  surface  during 
that  time  is  the  combined  wind  effect  and  barometric  effect. 

A  uniform  increase  or  decrease  in  the  barometric  pres- 
sure over  the  whole  of  a  lake  has  no  influence  on  the  posi- 
tion of  the  water  surface.  But  if  the  barometric  pressure 
becomes  smaller  over  one  part  of  the  lake  than  it  is  over 
any  other  part,  then  the  water  tends  to  move  from  the 
region  of  the  high  pressure  toward  the  region  of  low 
pressure. 

Equilibrium  would  be  established  when  the  decrease  in 
relative  barometric  pressure  in  the  region  of  low  pressure 
has  been  compensated  by  an  accumulation  there  of  an  extra 
layer  of  water  just  equivalent  to  the  relative  defect  in 
barometric  pressure.  In  the  condition  of  equilibrium  the 
slope  of  the  water  surface  is  upward  towards  the  region  of 
the  barometric  low. 

Barometric  Effects  Evahmted — The  isobars,  lines  of 
equal  barometric  pressure,  over  any  one  of  the  Great  Lakes, 
are  continually  changing,  just  as  the  barometric  pressures 
over  all  other  parts  of  the  continent  are  continually  chang- 
ing. So  the  position  of  equilibrium  of  the  water  surface 
of  any  one  of  the  Great  Lakes  as  subjected  to  the  influence 
of  the  barometric  pressures  is  continually  changing.  The 
investigation  shows  that  in  general  there  is  a  moderate  lag 
(about  three  hours  upon  an  average)  in  the  response  of  the 
water  surface  to  a  changed  distribution  of  barometric  pres- 
sures and  that  in  general  the  water  after  having  been  put 
in  motion  toward  the  position  of  equilibrium  is  carried  past 
that  position  by  inertia,  thus  making  the  actual  barometric 
effect  greater  than  that  corresponding  to  equilibrium.  For 
six  stations  on  the  Great  Lakes,  Buffalo  and  Cleveland  on 
Lake  Erie,  Milwaukee,  Mackinaw  and  Harbor  Beach  on 
Lake  Michigan-Huron  and  Marquette  on  Lake  Superior,  the 
barometric  effects  have  been  evaluated.  For  these  stations, 
given  the  barometric  gradients  over  the  lake  at  any  time, 
the  effect  of  the  barometric  pressures  in  disturbing  the 
water  level — that  is  in  making  it  higher  or  lower  at  the 
station  than  the  mean  elevation  of  the  whole  lake  surface — 
can  be  computed  with  reasonable  accuracy. 

The  error  in  the  computed  mean  barometric  effect  on 
any  given  day  at  a  station  is  probably  less  than  5  per  cent 
of  that  effect  on  about  one-half  of  all  the  days.  The  com- 
puted barometric  effect,  as  stated  later,  seldom  exceeds 
0.20  ft.  at  any  one  of  these  six  stations,  and  is  less  than 
0.10  ft.  during  much  more  than  one-half  of  all  the  days.  On 
a  small  percentage  of  exceptional  days,  at  times  when  the 
barometric  gradients  are  changing  rapidly  and  irregularly, 
which  is  usually  when  a  well  developed  low  pressure  area 
is  over  or  near  the  lake,  the  computed  barometric  effects  are 
subject  to  abnormally  large  errors,  much  greater  than  5 
per  cent.  These  exceptional  days  are  usually  solitary,  not 
in  groups. 

The  effect,  Ei,  of  barometric  pressures  in  making  the 
elevation  of  the  water  surface  at  Milwaukee  at  any  hour 
greater  than  the  mean  elevation  of  the  whole  surface  of 
Lake  Michigan-Huron  is  expressed  numerically  as  follows: 

E,  -   {P,  —  P:.)    (—4.97)    +   (P,  —  P.)    (-f  8.44) 
In  this  formula  £",  is  expressed  in  units  of  0.001  ft.  and  a 
positive  value  means  that  the  water  surface  at  Milwaukee 
is  higher  than  the  mean  surface  of  the  whole  lake. 
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The  quantity  P;  —  P.,  a  "westward  barometric  gradient," 
is  understood  to  be  the  excess  in  hundredths  of  inches  of 
mercury  of  the  barometric  pressure  at  latitude  45  deg.  and 
longitude  87J  deg.  over  the  barometric  pressure  at  latitude 
45  deg.  and  longitude  80  deg.,  7  hours  earlier  than  the 
hour  for  which  the  barometric  effect  is  to  be  computed. 
The  first  of  the  two  points  named  in  the  preceding  sentence 
is  a  short  distance  west  of  Lake  Michigan-Huron  and  the 
second  is  a  short  distance  to  the  eastward  of  the  lake,  so 
that  the  line  connecting  these  points  is  one  across  the  lake 
from  west  to  east  near  its  middle  latitude.  Similarly  the 
quantity  Ps  —  P.,,  a  "northward  barometric  gradient,"  is 
understood  to  be  the  excess  of  the  barometric  pressure,  in 
the  units  specified,  at  latitude  47i  deg.  and  longitude  85 
deg.  (a  point  north  of  Lake  Michigan-Huron)  over  the 
barometric  pressure  at  latitude  42i  deg.  and  longitude  85 
deg.  (a  point  to  the  southward  of  Lake  Michigan-Huron) 
4  hours  earlier  than  the  hour  for  which  the  barometric 
effect  is  to  be  computed.  The  two  intervals,  7  hours  and  4 
hours,  are  the  lags  in  the  two  components  of  the  barometric 
effect  as  determined  from  the  observations.  The  formula 
enables  one  to  compute  the  barometric  effect  at  any  time  at 
Milwaukee,  if  the  barometric  pressures  at  the  points  named 
are  known,  from  the  forecast  maps  of  the  Weather  Bureau 
or  otherwise.  The  constants  — 4.97  and  -|-8.44  were  de- 
termined from  the  observations  by  the  least-square  method 
of  computation. 

Similar  formulas  have  been  derived  for  each  of  the  other 
five  stations  which  have  been  named.  The  general  method 
for  evaluating  the  effects  of  barometric  pressures  at  any 
station  on  any  body  of  water  has  been  developed. 

At  Milwaukee  the  computed  mean  barometric  effect  for 
a  day  exceeded  0.19  ft.  on  8  days  out  of  8  months  in  1910 
and  1911.  The  maximum  was  -i-0.30  ft.  on  July  25,  1911. 
On  62  days  out  of  the  244  in  these  8  months  the  barometric 
effect  was  0.10  ft.  or  greater.  At  Buffalo  the  maximum 
computed  mean  barometric  effect  for  any  day  during  8 
months  in  1909  and  1910  was  0.55  ft.  At  each  of  the  other 
four  stations  of  the  six  which  have  been  named  the  baro- 
metric effects  are  smaller  than  at  Milwaukee  or  Buffalo. 
The  maximum  computed  barometric  effect  at  any  hour  at 
any  one  of  the  six  stations  is  in  general  nearly  twice  as 
large  as  the  maximum  computed  mean  barometric  effect 
for  any  day.  The  maximum  barometric  effect  usually  per- 
sists for  only  an  hour  or  two.  At  Milwaukee  for  the  par- 
ticular 35  days  which  have  been  examined  in  great  detail 
the  maximum  computed  barometric  effect  was  0.44  ft.  at 
noon  on  Sept.  24,  1910. 

Wind  EffcctH— It  is  known  that  wind  drives  the  surface 
water  to  leeward  and  tend.s  to  pile  up  the  water  on  the  lee 
shore  of  a  lake.  It  produces  a  slope  upward  to  leeward  on 
the  imaginary  smooth  surface  of  the  lake  to  which  reference 
has  been  made.     This  has  long  been  known  qualitatively. 

The  research  now  under  consideration  has  given  a 
quantitative  determination  of  this  effect.  The  slope  pro- 
duced at  any  point  is  fixed  by  the  condition  that  the  return 
current,  beneath  the  surface,  to  windward,  produced  by 
ffrsvity,  must  return  the  water  to  windward  at  the  same 
rate  that  it  is  delivered  to  leeward  by  the  surface  current. 
Assuming  that  in  the  return  current  under  the  influence  of 
gravity  the  relations  of  velocity,  mean  hydraulic  radius  and 
•lope  are  those  cxpres.sed  by  the  well  known  Chczy  formula, 
it  follows  that  after  the  steady  regime  has  been  established 
for  any  given  wind  the  slope  at  any  cross-section  is  in- 
Tersely  proportional  to  the  cube  of  the  mean  depth  of  the 
water  at  that  cross-section.  It  was  also  found  from  the  evi- 
dence given  by  the  observations  that  the  slope  is  propor- 
tional to  the  2.4  power  of  the  wind  velocity. 

The  necessary  constant  to  reduce  these  mere  proportion- 
'I'ies  to  definite  values  has  been  dett 'mined  from  the  ob- 
!  vations  made  at  several  points  on  the  Great  Lakes, 
i  litre  is  available  now  from  this  investigation  a  general- 
formula  shown  hereafter,  for  computing  such  wind  ef- 
fects. The  formula  and  its  constant  are  applicable  any- 
where in  the  world  on  any  large  body  of  water.  That  is, 
given  such  facts  for  any  body  of  water  as  are  shown  on  a 
chart, — depths,  distances,  configuration  of  shore,  etc., — the 


effect  of  any  wind  of  known  direction  and  velocity  in  pro- 
ducing a  disturbance  of  the  elevation  of  the  water  surface 
at  any  point  may  be  computed. 

It  has  been  found  that  the  response  of  the  water  to  the 
wind  is  prompt.     There  is  no  appreciable  lag. 

The   formula   expressing  wind  effects   is 


W  =   +  0.088 
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W  is  the  effect  at  a  given  time  of  the  wind  at  a  given  gage 
station  in  elevating  the  water  surface  at  that  station  above 
the  mean  elevation  of  the  whole  surface  of  the  lake;  h  is 
the  velocity  of  the  wind  at  that  station.  -,  is  a  quantity 
appropriate  to  the  station  for  each  wind  direction  which 
expresses  the  relation  between  the  effect  of  a  wind  of  a 
certain  velocity,  on  the  one  hand  and  the  depth  of  the  lake 
at  every  point,  the  shape  of  the  bottom,  the  horizontal  di- 
mensions of  the  lake  and  shape  of  the  shore  on  the  other 
hand.  W  is  expressed  in  units  of  0.01  ft.  and  h  is  in  miles 
per  hour.  The  method  of  determining  lij.  from  a  chart  is 
too  complicated  to  be  set  forth  here.  It  is  stated  in  full  in 
the  publication  by  the  Carnegie  Institution. 

The  value  of  2^  for  each  of  the  eight  primary  direc- 
tions of  the  wind,  N,  NE,  E,  etc.,  for  the  six  stations  on 
the  Great  Lakes  which  have  been  referred  to  in  connection 
with  barometric  effects  vary  from  — 8.32  for  a  northeast 
wind  at  BuflFalo  (and  -|-8.32  for  a  southwest  wind)  to  —0.05 
for  a  southeast  wind  at  Harbor  Beach  (or  -|-0.05  for  a 
northwest  wind).  In  general  the  values  of  2^.  and  there- 
fore the  wind  effects  for  winds  of  a  given  velocity  are  larg- 
est at  Buffalo  and  smallest  at  Marquette. 

The  maximum  computed  wind  effect  at  any  instant 
within  the  limits  of  time  covered  by  the  observations  used 
in  this  investigation  at  any  of  the  six  stations  occurred  at 
Buffalo  at  10  a.m.,  Oct.  27,  1910,  when  a  wind  of  53  m.p.h. 
from  the  southwest  caused  the  water  surface  at  Buffalo  to 
be  1.02  ft.  higher  than  the  mean  elevation  of  the  whole 
surface  of  Lake  Erie  at  that  instant.  The  mean  computed 
wind  effect  for  the  whole  of  that  day  at  Buffalo  was  0.22 
ft.  At  Milwaukee  in  sharp  contrast  to  Buffalo  the  maxi- 
mum computed  wind  effect  at  any  instant  within  the  limits 
of  this  investigation  was  only  0.032  ft.  at  midnight  on  Sept. 
6,  1911,  when  a  wind  of  31  m.p.h.  from  the  east  raised  the 
water  surface  at  Milwaukee  0.032  ft.  higher  than  the  mean 
elevation  of  the  whole  surface  of  Lake  Michigan-Huron. 
The  mean  wind  effect  for  the  whole  of  that  day  at  Mil- 
waukee was  only  0.003  ft.  At  Mackinaw  and  Harbor 
Beach  the  wind  effects  are  still  smaller  than  at  Milwaukee. 
At  Marquette  the  average  wind  effect  is  not  more  than 
one-half  as  large  as  at  Milwaukee. 

Seiches — Seiches  in  lakes  have  long  been  known.  A  seiche 
is  an  oscillation  of  the  water  of  a  lake  under  the  influence 
of  inertia.  The  water  oscillates  with  the  free  period  of 
the  lake,  or  of  a  portion  of  the  lake,  for  a  considerable  time 
after  it  has  been  given  an  impulse,  or  a  series  of  impulses, 
just  as  a  piano  wire  or  the  air  in  an  organ  pipe  oscillates. 
On  the  Great  Lakes  the  water  is  continuously  being  given 
impulses  by  the  changing  of  the  wind  in  direction  and 
velocity  and  by  the  changing  barometric  pressures.  Thus 
seiches  are  started  on  these  lakes.  When  once  started  the 
water  surges  past  the  position  of  equilibrium  fixed  by  the 
existing  winds  and  barometric  pressures.  The  water  sur- 
face oscillates  back  and  forth  about  the  position  of 
equilibrium  until  the  energy  put  into  the  oscillation  by  the 
impulse  or  impulses  has  been  dissipated.  The  study  of  the 
effects  of  winds  and  of  barometric  pressures  on  the  Great 
Lakes  has  incidentally  discovered  three  of  the  principal 
seiches  in  Lake  Erie,  shown  their  periods,  determined  their 
manner  of  oscillation,  and  in  a  few  special  cases  it  has 
traced  a  particular  seiche  to  its  initial  impulse. 

It  has  been  established  that  the  wat4?r  of  Lake  Erie  fre- 
quently oscillates  lengthwi.se  the  lake  in  such  n  way  that 
the  surface  is  high  at  Cleveland  near  the  west  end  of  the 
lake  when  it  is  low  at  Buffalo  and  vice-versa.  The  period 
of  this  seiche  is  13.1  hours  for  a  complete  oscillation — from 
high  to  high  or  low  U>  low  at  a  given  point. 

During  the  investigation  it  b<'cnnK  clear  that  in  tb" 
eastern   one-third   of   Lake   Erie,  a   portion   which  is  much 
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deeper  than  the  remainder  of  the  lake,  there  is  a  seiche  with 
a  period  of  3.7  hours.  This  portion  of  the  lake  oscillates 
lengthwise. 

Near  Cleveland  there  is  frequently  a  seiche  in  the  form 
of  an  oscillation  back  and  forth  across  the  lake  from  Cleve- 
land to  the  Canadian  shore  with  a  period  of  2.6  hours. 

For  engineering  purposes  one  rarely  needs  to  use  a  unit 
of  time  smaller  than  1  day  in  connection  with  Great'  Lakes 
problems.  For  each  day  the  mean  elevation  of  the  water 
surface  is  ordinarily  taken  as  furnished  by  the  U.  S.  Lake 
Survey,  computed  by  them  from  twenty-four  hourly  ordi- 
nates  read  from  the  gage  record,  proper  instrumental  cor- 
rections being  applied.  In  general  the  effects  of  the  13.1- 
hour  seiche  and  of  seiches  of  shorter  period  are  nearly  elim- 
inated from  such  daily  means.  The  elimination  is 
thoroughly  good,  however,  only  when  the  seiche  is  in 
progress  throughout  the  whole  24  hours  with  but  slight 
variation  in  range.  Ordinarily  a  new  seiche  starts  with 
an  unsymmetrical  first  wave.  The  mean  elevation  for  the 
day  on  which  a  very  large  seiche  starts  tends,  therefore, 
to  be  considerably  affected.  The  understanding  of  seiches 
gained  during  this  investigation  has  made  it  feasible  even 
when  one  is  dealing  only  with  the  mean  elevation  for  each 
day,  as  ordinarily  furnished  by  the  U.  S.  Lake  Survey,  to 
detect  the  particular  daily  means  which  are  much  vitiated 
by  the  beginnings,  of  new  large  seiches.  These  particular 
daily  means  may  then  properly  be  rejected  from  any  study 
or  assigned  light  weight.  This  outcome  of  the  study  of 
seiches,  a  criterion  for  detecting  vitiated  daily  means,  has 
proved  to  be  especially  valuable  in  the  investigations  of 
evaporation  and  stream-flow  which  are  now  in  progress. 

Applying  the  Corrections — The  graphs  illus.trate  the  gain 
made  in  determining  the  mean  elevation  of  the  whole  sur- 
face of  Lake  Erie  from  observations  at  Buffalo  and  Cleve- 
land by  applying  corrections  for  the  effects  of  winds  and 
the  effects  of  barometric  pressures,  and  by  detecting  the 
particular  daily  means  which  are  vitiated  by  new  large 
seiches.  The  dot-and-dash  graphs  show  observed  daily  mean 
elevations,  each  being  the  mean  of  twenty-four  hourly  ordi- 
nates  read  from  a  gage  and  corrected  for  gage  errors.  The 
continuous  graph  has  in  each  case  been  obtained  by  apply- 
ing to  the  observed  daily  mean  elevation  the  computed  cor- 
rection for  the  effects  of  winds  and  of  barometric  pressures 
and  rejecting  by  the  criterion  the  particular  daily  means 
which  were  found  to  be  seriously  vitiated  by  new  large 
seiches.  Note  (1)  that  the  continuous  graph  (corrected 
values)  is  much  smoother  than  the  dot-and-dash  graph  (di- 
rectly observed  values)  ;  (2)  that  although  the  dot-and-dash 
graph  shows  an  apparent  fluctuation  within  the  20  days  of 
0.76  ft.  at  Cleveland  and  at  Buffalo  of  1.69  ft.,  the  con- 
tinuous graph  shows  an  apparent  fluctuation  in  the  same 
interval  of  only  0.21  ft.  at  Cleveland  and  at  Buffalo;  and 
(3)  that  whereas  the  dot-and-dash  graph  shows  apparent 
fluctuations  in  opposite  directions  at  Buffalo  and  Cleve- 
land on  Oct.  22  (the  most  extreme  case),  Oct.  12,  Oct.  21 
and  Oct.  27,  there  is  little  if  any  evidence  of  such  a  rela- 
tion in  the  continuous  graphs  (corrected  values).  These 
evidences,  and  much  similar  evidence  from  other  graphs, 
indicate  the  greater  accuracy  and  reliability  of  the  cori-ected 
values  (continuous  graphs)  as  compared  with  the  directly 
observed  values  (dot-and-dash  graph)  considered  as  a 
means  of  determining  the  mean  elevation  of  the  whole  sur- 
face of  Lake  Erie.  In  connection  with  comment  (3)  note 
that  the  mean  elevation  of  the  whole  surface  of  Lake  Erie 
cannot  change  in  opposite  directions  at  the  same  time. 
To  bring  out  the  full  force  of  comments  (1)  and  (2)  it 
should  be  stated  that  a  consideration  of  the  external  evi- 
dence as  to  rainfall,  runoff,  evaporation,  inflow  from  the 
Detroit  River  and  outflow  through  the  Niagara  River  shows 
it  to  be  reasonably  certain  that  on  no  day  during  the  20 
under  consideration  did  the  mean  elevation  of  the  whole 
surface  of  Lake  Erie  change  as  much  as  0.03  ft.  in  either 
direction.  All  apparent  fluctuations  in  one  day  in  excess  of 
that  amount  are  evidences  of  error.  The  continuous  graphs 
conform  much  more  closely  to  the  degree  of  smoothness 
required  by  this  criterion  than  do  the  dot-and-dash  graphs. 

From  all  the  evidence,   and   more  particularly  from  the 


careful  numerical  studies,  it  is  clear  that  the  present  un- 
derstanding of  wind  effects,  barometric  effects  and  seiches, 
used  as  it  has  been  in  this  investigation,  enables  one  to 
determine  the  mean  elevation  of  the  whole  surface  of  Lake 
Erie  as  accurately  from  a  single  day  of  observation  at 
Buffalo  as  it  could  formerly  be  determined  from  16  days  of 
observations.  On  Lake  Michigan-Huron  the  wind  effects 
and  the  seiches  are  much  smaller  than  on  Lake  Erie  and 
hence  the  relative  gain  secured  by  taking  account  of  them 
is  smaller.  Nevertheless  the  evidence  shows  that  the  mean 
elevation  of  the  whole  surface  of  Lake  Michigan-Huron  may 
now  be  determined  as  accurately  from  a  single  day  of  ob- 
servation at  Mackinaw  as  it  formerly  could  be  determined 
from  6  days  of  observation. 

A  large  increase  has  thus  been  secured  in  the  accuracy 
with  which  the  fluctuations  in  total  water  content  of  each 
of  the  Great  Lakes  from  day  to  day  may  be  known. 

Economic  Importance  of  New-Found  Accuracy — The  fol- 
lowing statements  suggest  why  the  increase  in  accuracy 
which  has  been  secured  is  needed  in  connection  with  other 
engineering  problems  of  large  economic  importance,  which 
have  arisen  in  connection  with  the  Great  Lakes.  A  sheet  of 
water  0.01  ft.  thick  covering  Lake  Erie  contains  2,800,- 
000,000  cu.ft.,  is  equivalent  to  the  whole  outflow  into  the 
Niagara  River  under  typical  conditions  for  about  3.7  hours 
and  would  develop  about  10,500,000  kw.hr.  of  energy  if  it 
were  utilized  in  a  good  hydro-electric  generating  station 
having  an  effective  head  of  200  ft.  such  as  is  available  at 
Niagara.  At  2c.  per  kilowatt  hour  this  amounts  to 
$210,000.  The  whole  controversy  which  has  already  ex- 
tended over  many  years,  between  the  navigation  interests 
backed  by  the  United  States  on  the  one  side  and  the  Sani- 
tary District  of  Chicago  on  the  other  side  has  turned  upon 
a  question  of  a  few  tenths  of  a  foot  only,  as  to  the  eleva- 
tions of  the  lake  surface  as  compared  with  what  they  would 
have  been  if  no  Chicago  drainage  canal  had  ever  been  built, 
or  if  somewhat  less  water  had  been  allowed  to  run  through 
it.  According  to  the  ultimate  outcome  of  this  contro- 
versy Chicago  may  be  forced  to  spend  many  millions  of  dol- 
lars in  works  for  sewage  treatment,  or  the  controversy  may 
be  settled  by  much  less  costly  regulation  of  the  Great  Lakes 
for  the  joint  benefit  of  navigation,  power  development  and 
sanitation.  It  has  been  estimated,  and  the  statement  pub- 
lished with  a  statement  of  its  basis,  that  a  lowering  of  the 
lake  levels  by  0.1  ft.  causes  an  annual  loss  of  revenue  to 
vessel  owners  of  $590,000,  which  loss  must  be  made  good 
by  an  increase  in  rates.  (See  Diversion  of  Water  from  the 
Great  Lakes  and  Niagara  River,  p.  390,  Government  Print- 
ing Office,  1921.)  That  is,  a  gain  of  0.1  ft.  in  depth  in  the 
Great  Lakes  would  be  worth  more  than  one-half  million 
dollars  per  year  to  the  people  of  the  United  States. 

In  estimating  the  importance  of  applying  corrections  for 
the  effects  of  winds  and  of  barometric  pressures  it  is  im- 
portant to  note  that  these  corrections  sometimes  remain  of 
the  same  sign  for  several  days  at  a  time.  For  example,  the 
corrected  mean  elevation  for  the  whole  surface  of  Lake  Erie 
for  the  5  days,  July  21  to  25,  1910,  is  0.14  ft.  less  than  the 
observed  mean  for  that  period.  That  is,  the  mean  correc- 
tion for  the  effects  of  winds  and  of  barometric  pressures 
for  these  5  days  is  — 0.14  ft.  The  correction  for  these  two 
effects  remained  so  persistently  negative  for  26  days  at  this 
time  that  for  the  whole  period  the  mean  correction  was 
— 0.07  ft.  For  October,  1909,  the  mean  correction  for  tl\e 
whole  month  was  — 0.09  ft.  That  is,  if  one  neglected  th» 
corrections  for  wind  and  barometric  effects  for  October,\ 
1909,  thereby  ignoring  the  fact  that  the  lake  surface  had  a 
persistent  slope  in  one  direction  during  all  of  that  period 
he  would  reach  a  conclusion  that  is  in  error  by  nearly  0.1 
ft.  even  though  he  had  used  the  mean  of  the  two  stations, 
Buffalo  and  Cleveland.  At  Milwaukee  the  corrections  for 
the  effects  of  barometric  pressures  were  positive  on  every 
day  from  July  8  to  July  30,  1911,  inclusive.  The  correction 
was  greatest  on  July  25,  namely,  -|-0.30  ft.  Its  mean  value 
for  this  period  of  23  days  was  -|-0.11  ft.  Without  a 
knowledge  of  the  necessary  barometric  corrections  one  is 
tlius  misled  by  the  Milwaukee  record  by  more  than  0.1  ft. 
for  more  than  3  weeks,  in  so  far  as  the  mean  elevation  for 
the  whole  surface  of  Lake  Michigan  is  concerned. 
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Precast  Concrete  Units  Used  For 
Relining  Railroad  Tunnels 

Ribs  Placed  in  Halves  by  Special  Crane  With 

Universal  Jaw — Cost  Said  to  Be  Less 

Than  Usual  Methods  of  Lining 

A  METHOD  used  in  replacing  the  timber  lining  of 
Redwood  Canyon  tunnel  on  the  San  Francisco  and 
Sacramento  R.R.,  just  outside  the  city  of  Oakland,  Calif., 
employs  concrete  ribs  and  slabs  which  are  cast  outside 
the  tunnel,  brought  in  on  flat  cars  and  placed  by  a 
irane  designed  especially  for  this  work.  Timber  lining 
put  in  this  tunnel  when  it  was  constructed  in  1912 
became  weakened  by  age  and  seeping  water  and  the 
problem  was  to  replace  the  lining  without  traffic  inter- 
ference. 

Under  the  present  construction  program  it  is  possible 
for  the  work  train  to  remain  in  the  tunnel  for  only  a 
few  hours  each  day  in  the  early  hours  of  the  morning 
;is  the  use  of  the  tunnel  tracks  at  any  other  time  would 
interfere  with  regular  train  schedules.  This  is  not  a 
drawback  with  the  precast  unit  method,  however, 
because  the  worst  spots  are  given  attention  first. 

The  nearest  suitable  casting  j-ard  that  could  be 
located  on  railroad  right-of-way  was  6  miles  from  the 
tunnel.  Here  ribs  and  slabs  are  cast  on  built-up 
wooden  platforms,  with  the  aid  of  removable  metal  side 
forms.  The  mix  for  both  ribs  and  slabs  is  1  part  of 
cement  to  6  parts  graded  sand  gravel  and  crushed  rock. 

Each  half-rib  weighs  5  tons  and  is  made  to  conform 
to  a  curve  that  gives  the  tunnel  a  width  of  16  ft.  and  a 
height  of  22  ft.  inside  the  concrete.  The  rib  cross- 
section  resembles  that  of  an  I-beam  with  a  thick  web; 
in  the  plane  of  the  arch  the  ribs  are  24  in.  thick,  the 
width  being  8  in.  and  14  in.  in  the  web  and  flange 
respectively.  The  groove  on  either  side  of  the  rib 
formed  by  the  web-and-flange  construction  serves  to 
hold  the  slabs  that  take  the  place  of  lagging  and  close 
the  space  between  the  ribs  when  in  final  position.  Each 
rib  is  reinforced  heavily  with  ii-in.  corrugated  steel  bars. 

After  remaining  on  the  casting  forms  long  enough  to 
allow  ample  time  for  curing,  the  ribs  are  loaded  by  the 
yard  crane  onto  flat  cars  equipped  with  racks  or  cradles 
taking  four  ribs  per  car.  Each  half-rib  is  ca.st  with 
reinforcing  bars  projecting  at  the  upper  end  for  bond- 
ing into  the  keystone  of  the  arch  which  is  cast  in  the 
tunnel  so  as  to  unite  each  pair  of  halves  after  they  have 
been  set  in  place.     Before  pouring  the  ribs  transverse 
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SPECIAL  CRANE  IN  POSITION  FOR  LIFTING  RIB 
Jaw  on  boom   end   is  clamped  to  rib  by  bolt  through  web. 
Universal   joint  just   behind  jaw   aids   in   accurate   placing 
in  tuiinel. 


wood  pins  are  placed  in  the  form  to  provide  three  holes 
through  the  web  of  each  half-rib.  Two  of  these  are  for 
the  chains  by  means  of  which  the  rib  is  picked  up  from 
the  forms  and  loaded  onto  flat  cars;  the  third  is  at  the 
center  of  gravity  of  the  rib  and  is  used  by  the  claw  or 
clamp  with  which  the  rib  is  placed  in  final  position. 

A  crane  adapted  to  handling  the  ribs  in  the  limited 
clearance  inside  the  tunnel,  and  shown  in  the  accom- 
panying illustration,  was  designed  expressly  for  this 
job.  It  consists  of  a  well-braced  structural  steel  frame, 
mounted  on  a  flat  car,  and  operating  an  L-shaped  boom. 
The  boom  has  at  its  outer  end  a  claw  and  a  universal 
joint.  These  make  it  possible  to  lift  the  rib  from  the 
car  and  adjust  it  to  any  position  that  may  be  required  in 
setting  it  accurately  in  place  where  it  is  fastened 
securelj'  before  the  crane  lets  go.  As  now  organized, 
the  work  of  setting  and  securing  each  rib  in  place 
occupies  from  fifteen  to  thirty  minutes. 

Formerly  the  claw  consisted  of  a  detachable  clamp 
bolted  to  the  ribs  as  they  lay  on  the  car.  To  this  claw 
the  end  of  the  crane  boom  was  attached  by  means  of  a 
pin.  More  recently  a  new  jaw  has  been  devised  which 
is  expected  to  greatly  facilitate  and  speed  up  the  work. 
The  new  jaw  combines  the  clamp  and  the  universal  joint 
in  a  single  device  which  is  not  detached  from  the  crane. 

When  a  pair  of  half-ribs  is  lined  up  in  final  position, 
a  rigid,  box-like  steel  form  is  fastened  at  the  crown  of 
the  arch  in  such  a  way  as  to  hold  the  upper  ends  of 
both  ribs  firmly  until  the  concrete  poured  into  the 
form  to  make  the  keystone  of  the  arch  has  had  time  to 
harden.  Prior  to  placing  the  ribs  concrete  sills  are 
poured  as  a  footing  and,  where  necessary,  a  concrete 
invert  or  struts  beneath  the  track  is  also  put  in. 

The  .'(labs  between  the  ribs  do  not  have  to  be  put  in 
immediately  after  the  ribs  are  placed.  Some  600  ft. 
has  been  left  without  any  slabs,  the  old  wood  lagging 
being  allowed  to  remain.  As  the  ribs  are  ordinarily 
spaced  3  to  4  ft.  apart,  this  has  been  found  to  .serve  very 
effectively.  Where  .slabs  have  not  been  put  in,  a  longi- 
tudinal tie  between  successive  rilxs  is  grouted  in  place 
along  the  crown  of  the  arch.  Slabs  are  10  in.  high  and 
weigh  about  100  lb.  each;  they  arc  brought  into  the 
tunnel  on  flat  cars  and  a  small  jib  crane  is  used  to 
facilitate  placing  them.  When  in  place  the  .slabs  are 
grouted  with  a  mixture  I  part  cement  to  2  parts  sand. 

Timbering  in  a  part  of  this  same  tunnel  was  replaced 
V>y  concrete  lining  poured  cnntinunuslv  in  the  ordinary 
manner,  the  work  being  done  with  the  same  labor  and 
under  the  same  general  cniiditinn.s  as  when  u.sing  the 
precast   system.  The  cost   of  this   monolithic  lining   is 
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said  to  have  been  one-third  more  than  that  built  by  the 
precast  method.  The  initial  cost  of  the  latter  method 
can  be  kept  still  lower  when  the  lagging  is  still  in  good 

shape  by  postponing 
the  addition  of  the 
slabs  which  is  a  sep- 
arate operation  en- 
tirely. 

In  addition  to  the 
lower  cost,  advantages 
claimed  for  the  pre- 
cast unit  method  are 
that  (1)  it  eliminates 
form  work  in  the  tun- 
nel,, (2)  affords  the 
best  opportunity  for 
securing  good  con- 
crete by  making  it 
possible  to  pour  in  the 
open  air  where  there 
is  ample  time  for 
thorough  curing  and 
inspection,  (3)  a 

CRANE  LOADING  RIBS  ON  *™^""  .'^"|"^    <=^"    ^^ 

FL.\T  CAR  economically   replaced 

Note   reinforcing    rods   project-  Without   the    necessity 

of  working  contin- 
uously through  the 
tunnel  as  the  precast 
ribs  can  be  quickly  placed  at  any  point  where 
the  wood  bents  have  become  decayed  or  faulty  and 
when  in  place  the  concrete  ribs  can  carry  the  load  im- 
mediately, (4)  the  dangers  due  to  green  concrete  and 
form  work  in  the  tunnel  are  eliminated. 

The  process  was  designed  and  patented  by  Pierre 
Zucco  of  Pierre  Zucco  &  Co.,  consulting  engineers,  San 
Francisco,  Calif. 


ing  from  upper  end  of  ribs. 
The  ribs  weigh  about  5  tons 
each. 


Garbage  Furnace  Selections  by  Small  Cities 

Some  of  the  difficulties  met  by  small  cities  in  selecting 
a  garbage  incinerator  from  the  various  kinds  now  avail- 
able were  set  forth  as  follows  by  Samuel  A.  Greeley, 
consulting  engineer,  Chicago,  in  a  paper  recently  pre- 
sented to  Michigan  Engineering  Society: 

As  regards  incineration,  the  most  difficult  hurdle  is  the 
selection  of  a  furnace.  A  variety  of  incinerators  are  on 
the  market,  most  of  them  under  active  salesmen  with  very 
little  yard  stick  for  comparison.  The  only  specific  advice 
that  can  be  given  of  general  applicability  is  that  the  prin- 
cipal factors  contributing  to  the  failure  of  an  incinerator 
are  faulty  design  in  one  or  two  important  particulars,  and 
general  poor  construction  both  as  regards  material  and 
workmanship.  It  is  surprising  the  extent  to  which  the 
smaller  communities  are  willing  to  put  themselves  in  the 
hands  of  a  contractor  building  an  incinerator,  whereas  In 
the  construction  of  a  sewer,  thorough  engineering  supervi- 
sion and  inspection  are  provided.  In  some  incinerators  in- 
sufficient furnace  bracing  is  provided,  or  the  main  flue  is 
too  small,  or  the  door  castings  are  too  light.  In  others  the 
foundations  are  too  light,  or  the  fire  brick  work  is  poor  or 
the  general  arrangement  for  receiving  refuse  is  awkward. 
Many  incinerators  throughout  the  country  are  apparently 
disposing  of  refuse  with  more  or  less  success.  One  of  the 
major  difficulties  results  from  the  lack  of  engineering. 

In  concluding  his  paper.  Mr.  Greeley  said: 
In  no  community  should  the  refuse  disposal  problem  be 
approached  without  first  establishing  for  that  community 
the  fundamental  considerations.  After  these  are  deter- 
mined, careful  engineering  work  should  be  given  to  the 
development  of  the  details  so  that  failure  will  not  result. 


Higher  Stresses  for  Steel  Buildings 
Proposed  by  Fabricators 

A  BASIC  working  stress  of  18,000  lb.  per  square  inch 
is  proposed  in  a  specification  for  structural  steel 
for  buildings  recently  adopted  by  the  American  Insti- 
tute of  Steel  Construction,  an  association  of  steel 
fabricating  concerns.  The  specification  was  prepared 
for  the  association  by  a  board  of  engineers  retained  for 
the  purpose,  consisting  of  Prof.  George  F.  Swain,  Prof. 
M.  S.  Ketchum,  E.  R.  Graham,  W.  J.  Watson,  and  W.  J. 
Thomas.  Essential  provisions  of  the  specification  are 
summarized   in  the  following: 

Material — Bridge  steel  is  specified  (A.S.T.M.  1921 
specification),  thus  calling  for  material  of  slightly 
higher  ductility  than  building  steel  as  currently  speci- 
fied, but  no  higher  in  ultimate  strength  or  yield  point, 
which  are  55,000-65,000  and  one-half  of  the  ultimate, 
respectively. 

Impact  for  Live-Load — In  the  case  of  live-loads  which 
tend  to  produce  impact  or  vibration,  an  impact  addition 
to  the  static  live-load  stress  is  specified.  The  amount 
of  this  addition  is  not  specified. 

Minimum  Thickness — For  steel  in  outside  exposure, 
A  in.  is  fixed  as  minimum  thickness;  for  inside 
exposure,  i  in.  Light  structures,  including  one-story 
buildings,  are  excepted. 

Heavy  Trusses — Girders  or  trusses  having  end  reac- 
tions of  40,000  lb.  or  more  are  to  be  supported  on  steel 
columns  carried  to  the  foundation.  The  gussst  plates 
in  such  trusses  are  to  be  not  less  than  i  in.  thick. 

Workmanship — Punched  work  is  permitted,  but  work- 
manship "equal  to  the  best  practice  in  modern  struc- 
tural shops"  is  required.  Faced  edges  are  required  only 
at  the  contact  surfaces  of  compression  joints. 

Construction  Details — Faced  ends  of  compression 
members  are  required  to  be  spliced  only  sufficiently  to 
hold  the  connecting  members  in  place. 

Rivets  of  a  length  exceeding  five  diameters  are  to  be 
increased  in  number  1  per  cent  for  each  additional  iV 
in.  of  grip,  and  are  to  have  the  points  quenched  before 
driving.  Members  are  required  to  have  centric  connec- 
tions and  the  connection  rivets  are  required  to  be 
centric  to  the  members  unless  the  eccentricity  is  pro- 
vided for.  The  fixation  moment  at  the  end  of  a  beam 
connected  to  another  beam  rigidly  is  to  be  provided  for. 
No  shop  connection  is  to  have  less  than  two  rivets  and 
no  field  connection  less  than  three. 

Web  Stiffeners — At  the  ends  of  plate  girders  and 
rolled  beams,  web  stiffeners  are  required.  Stiffeners 
are  also  required  where  the  average  web  shear  exceeds 
that  allowed  on  an  unstiffened  web,  and  in  this  case  the 
stiffener  spacing  should  not  exceed  the  permissible 
depth  of  an  unstiffened  web  unddr  the  same  unit  shear, 

determined  by  the  formula  

42.4  «\/18.000^/S  —  1 
where  t  is  the  web  thickness.  A  is  the  gross  web  area, 
and  S  is  the  total  shear.     In  any  case  plate-girder  webs 
are  to  have  a  thickness  not  less  than  1/160  the  unsup- 
ported distance  between  flanges. 

AUoivable  Unit  Stresses— The  following  are  the  prin- 
cipal items  of  the  allowed  working  stresses: 

Lb.  per  Sq.In. 
Tension,   bending  and   short-length   compres- 
sion   18000 

Column    compression,    gross    section 18000 

1  +  l='1800ar' 
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with    a    mixinium   of    15000    and    with    Ur 
limited  to  120  for  main  members  and  200 
for  bracing                                                                    2000.) 
Compression  in  unstayed  beam  flanges 

with  Ub  limited  to  40  as  a  maximum  1  +  1"  200006" 

Shear  on  pins  and  power-driven  rivets 13500 

I         Shear  on  turned  bolts 12000 

I  ■      Shear  on  hand  rivets  and  rough  bolts 10000 

]  Bearing  values,  twice  the  shear  values 

Shear  on  girder  webs,  gross  section 12000 

provided  h,  the  depth  between  flange  angles, 
does  not  exceed  30'.  For  greater  depth  the 
average  shear  on  the  vertical  section  must  18000 

not  exceed   

1  +  ftVlSOOOf 
Bearing  on  expansion   rollers 600'1 

Increase  for  Combined  Stresses — Stresses  may  be  in- 
reased  25  per  cent  for  load  and  wind  in  combination, 
and  33i  per  cent  for  wind  stresses  in  members  carrying 
no  load  stresses. 

Reversed  Stresses — Members  subject  to  stress  re- 
versal are  to  be  designed  to  carry  either  stress  with 
half  the  smaller  added. 


Water  Softening  at  Columbus,  Ohio 
— Results  and  Studies 

Long  Settling  Periods  Probably  Are  Unnecessary; 

Overtreatment  of  Small  Portion 

Is  Desirable 

Extracts  from  paper  prenented  to  Indiana  Water 
Supply  and  Sanitary  Associations,  Feb.  15,  by  Charles 
P.  Hoover,  chemist  in  charge,  Columbus  (Ohio) 
Water  Softening  and  Purification  Works. 

DURING  the  fourteen  years  that  the  softening  plant 
at  Columbus,  Ohio,  has  been  in  operation  10.7  lb.  of 
lime  per  million  gallons  of  water  has  been  required  to 
reduce  the  hardness  1  p. p.m.  and  11.5  lb.  of  soda  ash  per 
million  gallons  has  been  required  for  each  part  per  million 
of  hardness  reduced.  Of  this  2.3  lb.  has  been  neutralized 
by  alum  added  for  coagulation  purposes  leaving  9.2  lb.  as 
against  a  theoretical  9.1  lb.  actually  required.  Costs  of 
operating  and  maintaining  the  plant  since  1909  have  varied 
from  $14.58  to  $37.32  and  averaged  $22.91  per  million 
gallons.  The  cost  of  chemicals  included  in  these  figures 
varied  from  $8.90  to  $30.78  and  averaged  $lfi.38  per  million 
gallons. 

Recent  studies  have  disclosed  that  temperature  is  a  far 
greater  factor  than  time  in  completing  the  chemical  re- 
actions. The  effect  of  temperature  is  more  pronounced 
.in  water  having  a  hardness  above  400  than  in  water  with 
less  than  300  r.p.m.  At  higher  temperatures  ess  calcium 
and  magnesium  remain  in  solution  than  at  lower  temper- 
atures. At  higher  temperatures  the  reaction  between  the 
lime  and  the  soda-ash  and  the  calcium  and  magnesium  salts 
tesults  in  a  more  crystalline  and  thus  less  soluble  pre- 
cipitate than  at  lower  temperatures.  As  the  temperature 
lowers,  more  and  more  colloidal  and  soluble  is  the  precipi- 
tate formed. 

Results  at  Columbus  from  12,000  determinations  during 
the  past  eleven  years  indicate  that  the  period  of  reaction 
between  the  softening  chemicals  and  the  calcium  and  mag- 
nesium is  short.  Ninety  per  cent  of  the  reaction  accom- 
plished takes  place  in  the  mixing  tanks,  3  per  cent  in  the 
16  hours  through  the  scttlii.g  basinc,  and  7  per  cent  in 
passing  through  the  filters. 

The  average  hardness  of  the  river  water  is  273  p. p.m.'; 
of  the  water  entering  the  settling  basins,  119  p. p.m.;  at 
the  outlet,  113  p. p.m.;  and  of  the  filtered  water,  101  p.p.m. 
These  figures  are  rather  startling  because  they  indicate 
that  large  settling  basins  are  not  so  necessary  for  water 
softening  as  has  always  been  supposed.     The  results  indi- 


cate that  the  colloidal  precipitates  crystallize  in  passing 
ilirough  the  settling  basins  and  are  thus  removed,  but  that 
it  is  not  the  place  where  chemical  reactions  take  place.  The 
(liters  are  more  efl^'ective  in  removing  colloids  than  the 
Fettling  basins,  and  in  addition  to  removing  7  per  cent  of 
the  hardness,  I  believe  would  also  have  removed  the  3  per 
cent  lost  in  the  settling  basins. 

As  temperature  is  a  factor  over  which  no  control  is 
possible  in  a  large  plant,  it  is  essential  to  take  advantage  of 
such  factors  as  can  be  controlled.  At  the  Columbus  plant 
and  at  the  new  plant  at  Newark,  Ohio,  all  of  the  chemicals 
required  to  soften  the  water  are  added  to  a  portion  of  the 
water,  approximately  25  per  cent,  which  is  subsequently 
mixed  with  the  75  per  cent  undosed  portion.  This  over- 
treatment  gives  the  effect  of  mass  action,  resulting  in  quick 
formation  of  large  floes  and  crystalline  precipitate. 

After  mixing  the  undosed  portion  with  the  dosed  por- 
tion, the  mixture  is  made  to  pass  slowly  through  baffled 
mixing  tanks.  The  large  floes  already  formed  serve  as  a 
nucleus  upon  which  the  newly  forming  precipitates  can 
build,  and  as  the  water  rolls  over  and  under  the  baflles,  the 
floes  seem  to  grow  in  size,  very  much  the  same  as  rolling 
up  a  snow  ball.  By  the  time  the  water  reaches  the  settling 
basins,  it  is  so  well  coagulated  that  sedimentation  takes 
place  almost  instantaneously.  The  suspended  matter  in  well 
softened   water  should   settle   in   five   minutes'  time,  but   I 
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have  never  been  able  to  duplicate  plant  results  in  this  re- 
spect in  bottle  experiments. 

Another  factor  that  tends  to  improve  coagulation  is  the 
addition  of  aluminum  sulphate  applied  to  the  raw  water  at 
the  same  point  that  the  lime  and  soda-ash  are  added.  When 
the  Columbus  plant  was  built,  provision  was  made  for 
applying  coagulant  at  the  entrance  to  each  or  any  set  of 
basins,  at  the  outlet  of  the  last  set  of  settling  basins,  or  in 
the  softened  water  channel  on  the  way  to  the  filters.  The 
process  of  adding  the  coagulant  to  the  water  in  the  settling 
basins  was  soon  changed  and  better  results  were  obtained 
by  adding  most  of  the  coagulant  to  the  raw  water  as  it 
entered  the  plant  and  a  small  additional  dose  to  the  settled 
water  as  it  passed  to  the  filters. 

Carhonation — In  experiments  on  carbonation,  made  dur- 
ing the  past  year,  in  the  first  plant  CO,  gas,  in  cylinders, 
was  applied  to  water  by  means  of  a  chlorinator.  A  sketch 
of  the  second  plant  is  shown.  It  consists  of  a  coke  burner 
and  a  blower  for  sucking  the  gases  from  the  burning 
coke  and  forcing  them  into  an  absorber.  The  COi  gas 
enters  at  the  bottom  and  the  water  is  fed  in  at  the  top. 
The  water  drops  onto  a  disk  which  revolves  at  the  rate  of 
1,800  r.p.m.  and  the  gas  meeting  this  film  of  water  is  ab- 
sorbed. The  carbonated  water,  discharged  from  the  ab- 
sorber, during  a  few  of  our  tests,  contained  as  high  as  600 
to  700  p.p.m.  This  process  consists  in  highly  carbonating  a 
portion  of  the  water  and  feeding  the  highly  carbonated 
portion   into  the  balance   of  the  supply. 

Another  carbonator  on  the  market,  used  by  the  soft-drink 
Kottling  plants,  when  operated  at  30  Ih.  pressure,  produces 
an  effluent  showing  24  lb.  of  COj  in  500  gal.  Theoretically 
one  of  these  carbonators  would  produce  enough  COi  to  car- 
bonate 2,000,000  gal.  of  water.  The  cost,  including  a  2-hp. 
motor,  is  about  $900.  Theoretically,  171  lb.  of  CO,  gas 
would  be  required  to  carbonate  1,000,000  gal.  of  Columbus 
softened  water.  At  the  water  softening  plant  at  Defiance, 
however,  450  lb.  of  CO,  gas  are  prepared  for  each  million 
gallons  of  water  treated  and  on  this  basis  one  carbonator 
would  ab.sorb  enough  gas  for  only  1,000,000  gal.  of  water. 
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Old  BoUman  Truss  Bridges  on  the 
Valley  R.R.  of  Virginia 

Three  Bridges  Now  Being  Replaced  Have  Carried 

Traffic  for  Fifty  Years  Without 

Structural  Change 

By  Philip  George  LaiJg,  Jr. 

Engineer  of  Bridges,  Baltimore  &  Oliio  R.R.,  Baltimore 

PECULIAR  historic  interest  attaches  to  three  old 
bridges  on  the  Valley  R.R.  of  Virginia  (part  of  the 
Baltimore  &  Ohio  R.R.),  now  in  process  of  replacement 
with  modern  spans.  The  section  of  line  in  question 
traverses  the  Shenandoah  Valley  between  Harrisonburg 


given  are  measured  center  to  center  of  end   bearings. 

The  piers  and  abutments  supporting  these  structures 
are  built  of  good  quality  limestone,  derived  from  the 
inexhaustible  local  supply  found  in  the  underlying 
strata  of  the  Shenandoah  Valley,  upon  which  also  the 
substructures  foot.  The  existing  masonry  is  in  good 
condition,  and,  with  slight  modifications  to  accommo- 
date the  new  superstructures,  will  be  continued  in  use. 

Records  covering  the  fabrication  and  erection  of  these 
spans  are  no  longer  available,  but  it  is  believed  that  the 
superstructure  of  bridge  117,  at  Mount  Crawford,  was 
fabricated  in  1872,  at  the  Baltimore  &  Ohio  R.R.  Co. 
bridge  shop,  then  located  at  Mount  Clare,  Baltimore. 
Bridges  120  and  129  built  either  in  1872  or  1873,  were 


FIG.  1— CHANNEL  SPAN   (148  FT.  9  IN.  C.  TO  C.)  AND  END  BEARING  OF  SIDE  SPAN  (98  FT.  6  IN.  C.  TO  C.)  OF 
NORTH  RIVER  BRIDGE,  MT.  CRAWFORD,  VA. 


and  Lexington,  Va.  The  bridges  involved,  which  are 
shown  by  views  herewith,  are  single-track  structures, 
and  may  be  briefly  described  as  follows: 

Bridge  117,  crossing  the  North  River  west  of  Mount 
Crawford,  Va.,  comprises  two  deck  Bollman  truss  spans 
of  98  ft.  6  in.,  and  one  deck  Bollman  truss  span  of 
148  ft.  9  in.  Bridge  120,  crossing  the  same  stream  east 
of  Cave  station,  consists  of  two  deck  Bollman  truss 
spans  of  98  ft.  7  in.  and  63  ft.  5  in.  respectively,  and 
one  deck  Whipple  truss  span  of  147  ft.  Bridge  129, 
crossing  Middle  River  east  of  Verona,  consists  of  three 
deck  Bollman  truss  spans,  each  98  ft.  7  in.  long,  and 
one  deck  Whipple  truss,   147  ft.   long.     All  the  spans 


possibly  fabricated  at  the  same  point,  although  they 
may  have  been  built  at  the  plant  of  the  Patapsco  Bridge 
&  Iron  Works,  Canton,  Md. 

The  so-called  "Bollman"  truss  was  devised  and  pat- 
ented by  the  late  Wendell  Bollman,  a  resident  of  Balti- 
more, for  eighteen  years  a  member  of  the  Baltimore  & 
Ohio  organization,  and  for  ten  years  its  Master  of  Road. 
Mr.  Bollman  subsequently  became  president  of  the  Pa- 
tapsco Bridge  &  Iron  Works,  and  in  that  capacity  was 
engaged  for  several  years  in  the  design  and  fabrication 
of  iron  bridges. 

These  old  spans  constitute  interesting  relics  of  the 
past,  and  embody  concrete  examples  of  what  was  con- 
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sidered  first-class  brid~e  practice  fifty  j-ears  ago.  The 
history  of  the  engineering  profession  would  be  vastly 
enriched  were  equally  p3rfect  specimens  o^'  contempo- 
rary motive  power  and  rolling  stock  available,  to  visual- 
ize to  our  own  generation  the  rolling  loads  contemplated 
by  the  bridge  designers  of  half  a  century  ago. 

The  fact  that  since  the  early  70's  locomotives  and 
rolling  stock  have  been  subject  to  steady  increase  in 
weight  and  severity  of  effect  on  bridges  is  forcibly  illus- 
trated by  the  structures  now  considered,  which  havs 
been  continued  in  operation  under  the  lightest  types  of 
current  motive  power,  subject  to  speed  rsstrictions. 
However,  notwithstanding  the  age  of  the  spans,  and 
the  fact  that  even  the  light  classes  of  power  operated 
over  them  far  exceed  in  effect  the  loads  contemplated 
by  the  designers,  their  replacement  is  not  due  to  actual 
deterioration  but  to  the  changing  character  of  the  traf- 
fic now  operated  on  this  line. 

In  the  Bollman  truss  the  panel  loads  are  transferred 
directly  to  the  end  bearings,  and  this  action  is  accom- 
panied  by   an   undulatory  action,   to  which   the  term 
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FIG.  3— SPAN  OF  63  FT.  5  IN.  NEAR  CAVE  .STATION 

"weave"  has  been  applied,  and  which  is  particularly 
noticeable  in  the  deck  type,  represented  in  the  Valley 
Railroad  bridges. 

The  floor  construction  of  these  bridges  was  never 
changed  or  any  other  alteration  made  in  their  structure. 
Their  extended  life  and  utility,  and  the  fact  that  it  has 
been  pos.sible  to  maintain  them  for  many  years  under 
conditions  which  their  designers  could  not  foresee,  i.s  a 
striking  proof  of  the  excellence  of  the  material  and 
workmanship  used  in  the  completed  structures.  These 
examples  of  railroad  bridge  super-.structures,  now 
rapidly  disappearing  as  current  structural  types,  repre- 
sent an  important  link  in  the  development  of  the 
present-day  metallic  railroad  bridge,  and  constitute  an 
enduring  monument  to  the  skill  of  a  past  generation  of 
railroad  builders,  who  successfully  encountered  the  prob- 
lems of  their  day. 


Water  and  Sewage  Plants  in  Minnesota 

Of  400  watfT  systems  in  Minnesota,  thirty-eight  are 
•urface  supplies.  Twenty  of  the  latter  receive  some  kind 
of  treatment  and  five  of  the  remainder  are  taking  steps 
toward  treatment,  said  J.  A.  Child.s,  engineer,  Minnesota 
State  Board  f)f  Hfalfh,  at  the  recent  meeting  of  the 
Minnesota  S-urveyors  and  Engineers  Society.  Of  eighty 
sewage  treatment  works  seventeen  are  septic  tanks  and 
sixty-three  are  ImhofT  tanks.  Only  forty-five  of  the 
Imhoffs  are  adequate  in  size. 


Looking  for  Gravel  for  Road  Construction 

Abstract  of  Paper  Presented  to  Minnesota  Sur- 
veyoi.i  and  Enyineas  Society  by  C.  A.  Motl,  Assist- 
ant Engineer,  Minnesota  State  Highivay  Department. 

INVESTIGATIONS  for  gravel  should  be  carried  on  con- 
tinuously. The  engineer  should  study  his  particular 
territory  minutely,  both  in  the  tield  and  on  the  maps  avail- 
able, and  should  take  advantage  of  every  indication  that 
might  occur.  Special  vegetation  is  perhaps  the  best  indi- 
cator that  we  have,  where  the  soil  covering  is  not  too  deep. 
Gravel  pits  should  be  located  if  possible  in  advance  of  any 
construction,  as  their  location  might  often  influence  the 
route  to  be  taken.  The  engineer  should  bear  in  mind  that 
gravel  will  be  needed  for  many  years  to  come,  and  the 
securing  of  an  adequate  supply  in  advance  is  just  as  impor- 
tant as  the  building  of  a  permanent  bridge  or  culvert. 

In  making  the  investigation,  it  is  well,  first,  to  take  pre- 
liminary soundings  over  the  area  under  investigation.  These 
soundings  should  be  made  wherever  there  is  an  indication  of 
gravel  existing.  Where  gravel  is  found,  a  sample  should 
be  taken  and  preliminary  screen  and  quality  tests  made. 
Where  the  indications  appear  to  be  most  favorable,  more 
extensive  soundings  should  be  taken,  and  more  tests  made, 
until  the  engineer  is  absolutely  certain  that  he  can  guar- 
antee a  given  amount  of  gravel  in  the  pits  he  has  chosen. 
A  record  map  should  be  made  of  the  location  of  all  the 
preliminary,  as  well  as  final  soundings  and  tests,  so  that 
the  work  will  not  need  to  be  duplicated  in  the  future. 

In  the  past  it  has  often  been  customary  to  limit  the 
gravel  investigation  merely  to  pointing  at  a  hill  and  telling 
the  contractor  to  "go  to  it."  In  many  cases  after  the  con- 
tractor went,  he  soon  came  back,  with  nothing  to  show  for 
his  trouble  but  a  long  bill  of  extras.  Since  all  other  items 
of  construction  appear  to  be  carefully  investigated  by 
surveys  and  extensive  plans,  why  should  not  gravel  pits  be 
included  along  with  the  rest  ?  Correct  information  on  this 
item  is  as  necessary  as  the  balance  of  quantities  on  a 
grading  plan,  or  the  giving  of  volumes  on  a  concrete  bridge. 

As  a  general  suggestion,  it  may  be  said  that  a  gravel 
deposit  should  be  surveyed,  by  surface  measurements  cover- 
ing both  the  location  and  the  contours;  by  soundings  giving 
depth  of  strippings  and  gravel,  and  by  tests,  giving  quality, 
quantity,  and  screen  sizes  at  various  depths  at  all  the  test 
holes.  Test  holes  should  not  be  over  50  ft.  on  centers,  and 
in  many  deposits  much  closer.  An  accurate  plat  should  be 
made  of  all  the  information  obtained,  and  this  plat  should 
become  a  permanent  record  in  the  engineer's  office.  With 
such  information,  it  will  be  known  in  advance,  just  how 
much  oversize  there  is  in  the  gravel;  how  much  clay  for 
binder  (this  is  important  in  sandy  soils);  how  much  strip- 
ping is  required;  how  the  gravel  should  be  taken  out  to 
give  the  best  results,  and  what  kind  of  equipment  would 
be  best  to  use  in  the  pit. 


Pineapple  Co.  to  Develop  Island  of  Lanai 

The  Hawaiian  Pineapple  Co.  has  recently  purchaseo 
practically  the  entire  island  of  Lanai  which  is  one  of 
the  Hawaiian  group  located  about  5.5  miles  from  the 
City  of  Honolulu,  Island  of  Oahu.  Lanai  is  the  sixth 
largest  of  the  group  and  comprises  about  139  sq.  miles. 
Beginning  next  year  considerable  areas  on  the  island 
are  to  he  planted  to  pineapples  which  will  be  shipped  to 
Honolulu  for  canning,  and  in  order  to  facilitate  trans- 
portation a  suitable  harbor  and  modern  .structures  will 
he  provided  on  the  island.  The  harbor  will  be  developed 
at  Kaumalapu  on  the  southwest  side  of  the  island  wher" 
a  small  bay  is  sheltered  on  three  sides  by  high  cliffs. 
With  a  small  breakwater  and  some  dredging  this  is  to 
be  made  into  a  safe  port  for  steamers  of  the  type 
expected  to  handle  the  pineapples.  Francis  B.  Smith  of 
Ran  Fiancisco  has  been  retained  by  the  company  as 
consulting  engineer  in  connection  with  the  development 
of  transportation  and  harbor  facilities. 
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Structure  of  Collapsed  Hartford 
Water-Tank  Tower 

Inclined  Columns  of  Tank  Supported  on  Grillages 

at  Fifth  Floor  Level — Swaybracing 

Removed  Before  Collapse 

By  Prof.  Caklton  T.  Bishop 

Sheffield  Scientific  School,  Tale  University,  New  Haven 

AS  REPORTED  in  last  week's  issue  (p.  640),  the 
JTx  collapse  of  the  main  entrance  tower  at  the  new 
plant  of  the  Fuller  Brush  Co.  in  Hartford,  Conn.,  on 
March  31  resulted  in  the  death  of  ten  men.  The  tower 
projected  from  the  center  of  the  front  face  of  the  main 
three-story-and-basement  building,  and  was  28  ft. 
square,  about  113  ft.  high  above  the  ground,  and  124  ft. 
high  above  the  foundation.  A  50,000-gal.  water  tank 
contained  in  the  top  of  the  tower  was  supported  by 
four  inclined  steel  columns  which  transmitted  the  load 


inside  the  walls  and  immediately  above  the  fifth  floor 
was  a  reinforced-concrete  coping.  The  five  1-in.  square 
rods  in  this  coping  were  bent  down  at  the  ends  "under 
and  between"   the  grillage   beams,  but  it  is  not  clear 


Bo5emen+  Level  of  Tower  j  \ 


Front  West  Elevotion 


Sou+h  Elevodion 

FIG.  1— FULLER  BRUSH  CO.  TOWER 
Tank  in  upper  part  filled  at  time  of  collapse 

to  the  brick  walls  by  means  of  grillage  beams  at  the 
fifth  floor  level,  about  65  ft.  above  ground. 

The  outward  thrust  of  the  inclined  steel  columns  of 
the  tank  was  resisted  by  horizontal  channels  connected 
b'y  bent  plates  to  the  columns  about  11  ft.  above  their 
bases.  These  channels  joined  adjacent  columns,  thus 
forming  a  square,  no  provision  being  made  for  direct 
connection  between  diagonally  opposite  columns.     Just 


CopurWM,  PcciHc  i  Atlantic  PliOtO!,  Ine, 
FIG.  2— TOWER  SHORTLY  AFTER  COLLAPSE 
View  looking  north ;  southwest  corner  of  tower  gone. 

whether  or  not  they  were  so  bent  that  they  would  be 
effective  in  -preventing  the  spreading  of  the  column 
footings. 

One  of  the  men  who  was  fatally  injured  said  that  he 
had  seen  a  large  crack  in  the  front  wall  of  the  tower 
under  the  large  upper  window.  This  would  be  only  one 
or  two  feet  above  the  column  footing.  He  reported  his 
discovery  to  the  vice-president  of  the  contracting  com- 
pany and  they  were  on  their  way  to  the  crack  when  the 
ci'ash  came  which  killed  them  both. 

Another  development  is  the  fact  that  at  least  half  of 
the  eight  1-in.  square  swaybracing  rods  in  the  side  faces 
of  the  steel  tank  support  had  been  removed  the  after- 
noon before  the  accident.  These  rods  extended  from 
the  top  of  each  column  to  the  bottom  of  the  adjacent 
columns.  The  rods  were  removed  by  order  of  the  engi- 
neers, who  maintained  that  they  were  not  necessary 
after  the  tank  was  enclosed  by  the  walls  so  that  no 
wind  pressure  on  the  tank  need  be  considered.  The 
daily  press  is  placing  emphasis  upon  the  fact  that  the 
tower  failed  in  less  than  24  hours  after  the  rods  were 
removed,  whereas  up  to  that  time  it  had  stood  two  or 
three  weeks  after  the  tank  had  been  filled.  The  rods 
were  removed  because  they  interfered  somewhat  with 
the  use  of  the  space  under  the  tank.  After  the  tower 
was  nearly  completed  it  was  decided  to  Ufe  this  space 
as  a  school  room  for  the  instruction  of  branch  man- 
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agers  and  assistants.  A  new  floor  was  placed  about 
3  ft.  above  the  original  fifth  floor,  to  obtain  a  greater 
floor  area.  A  ceiling  was  constructed  below  the  tank, 
the  central  and  corner  portions  being  horizontal,  while 


S«c«im  ot  C-C  Through  itairOprning 
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FIG.  3— TAXK  .SUPPORT  AND  DETAILS  OF  FLOORS 
AND  WALLS 


the  side  portions  sloped  upward  to  include  all  of  the 
lower  windows.  The  exposed  portions  of  the  steel  col- 
umns were  wrapped  with  metal  lath  and  plastered. 

The  city's  supervisor  of  buildings  has  announced  that 
his  investigation,  in  which  he  was  aided  by  A.  S. 
Lynch,  consulting  engineer  of  New  Haven,  shows  "that 
the  cause  of  the  disaster  is  in  no  way  related  to  the 
permit  for  the  erection  of  this  plant  nor  to  the  plans 
and  specifications  filed  in  the  office  of  the  Supervisor 
of  Buildings.  I  am  .satisfied  that  the  cause  of  this 
disaster  was  beyond  the  control  of  this  department." 
The  engineering  firm  of  Greenwood  &  Nocrr  of  Hart- 
ford investigated  the  collapse  for  the  general  contrac- 
tors who  built  the  main  building  and  all  of  the  tower 
except  the  steel  tank  and  support.s.  The.se  engineers 
have  reported  that  the  R.  G.  Bent  Co..  the  contractors, 
built  the  tower  according  to  the  plans  and  specifications 
furni.shed  them  by  the  architects,  that  their  work  was 
all  that  could  be  asked  for,  and  that  the  contractors 
.should  be  ab.solved  from  any  blame  for  the  collapse. 
The  report  of  H.  G.  Balcom,  consulting  engineer  of 
New  York,  who  investigated  for  the  Fuller  Brush  Co. 
and  for  the  architects  and  engineers,  Buck  &  Sheldon, 
of  Hartford,  has  been  made.  This  report  is  said  to 
have  fixed  the  responsibility  and  it  is  awaited  with 
much  interest,  although  its  findings  will  not  be  made 
public  until  released  by  the  State's  Attorney. 

The  accompanying  drawings  have  been  adapted  from 
the  architect's  drawings,  obtained  through  the  courtesy 
of  Buck  &  Sheldon.  Fig.  1  shows  the  front  and  side 
elevations  of  the  fower  with  the  position  of  the  tank 


indicated.  Fig.  2  is  a  view  of  the  tower  soon  after  the 
collapse.  The  southwest  corner  was  completely  de- 
stroyed. The  upper  portion  of  the  north  wall,  which 
remained,  was  such  a  menace  in  the  high  wind  that 
only  the  firemen  and  those  most  intimately  interested 
ventured  into  the  ruins  to  search  for  the  bodies  of  those 
buried.  An  attempt  was  made  to  pull  it  down  by  means 
of  cables  attached  to  two  trolley  work-cars,  but  two 
charges  of  dynamite  were  required  before  the  wall  fin- 
ally fell.  The  east  wall  was  subsequently  removed  by 
men  working  on  staging. 

The  tank  as  well  as  the  masonry  fell  substantially 
straight  down.  A. certain  amount  of  the  debris  spread 
forward,  or  to  the  west,  as  may  be  seen  from  the  view, 
Fig.  2. 

Fig.  3  shows  the  arrangement  of  the  tank  and  its 
supports.  The  four  plate-and-angle  columns  rested  on 
grillage-beam  footings  at  the  corners  of  the  tower,  and 
each  column  was  anchored  to  the  footings  by  two  li-in. 
bolts  passing  through  a  plate  on  the  under  side  of  the 
upper  grillage  beams.  These  grillage  beams  were  all 
embedded  in  concrete,  and  a  reinforced-concrete  coping 
surmounted  the  floor  at  the  walls  on  all  four  sides. 
The  upper  diagonal  beams  rested  upon  the  lower  beams 
in  the  walls.  The  lower  beams  rested  either  upon  the 
brick  walls  or  upon  the  reinforced-concrete  and  cast 
stone  lintels  over  the  windows.  The  tops  of  the  win- 
dows were  about  1  ft.  below  the  lower  beams.  The 
concrete  lintels  were  wall-bearing  at  one  end,  but  con- 
nected to  the  reinforced-concrete  floor  beams  which  en- 
tered the  walls  at  the  opposite  sides  of  the  windows. 
The  bearing  of  these  floor  beams  was  increased  by  addi- 
tional concrete  on  the  sides  away  from  the  wind  ws, 
doubling  the  width  of  the  beams  as  they  entered  the 
walls. 

For  the  sake  of  clearness  the  plan  shows  the  original 
fifth  floor  before  the  additional  school-room  floor  was 
added.    The  sectional  views  indicate  the  method  of  sup- 


\<r  —  e-sj'- — J/elv -5/-'J<  J--?-'- >|v?*)v?|< 
rWnS'- H 

Quarter  Plon  betv«*en   e"<*  and  3"*  Floor» 
SecHon  6-6  (t,«  Fig.  1) 
FIO.   1— WALL  DETAILS   :.N  SECOND  STORY 

porting  this  additional  floor.     The  stairs  shown  in  the 
plan  were  extended  to  reach  the  upper  floor. 

The  12-in.  walls  with  pi'asters  extended  from  the 
column  footings  down  to  the  fourth  floor,  where  the 
pilasters  were  increa.sed  in  t-liickness.  Between  the 
fourth  and  third  floors  the  central  wall  panels  were  re- 
placed by  windows,  and  between  the  third  and  second 
floors  small  windows  were  added,  so  that  the  remaining 
wall  areas  were  as  showni  in  Fig.  4.  There  were  two 
steel  mullions  in  each  side  of  the  tower  as  indicated. 
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Placing  New  Column  Foundation  Anchor 
Bolts  While  Using  Existing  Ones 

By  Harry  J.  Finebaum 

Resident  Engineer  for  Clarence  \V.   Hudson, 
Hill-to-Hill  Bridge,  Betlileliem,  Pa. 

IN  ONE  of  the  column  foundations  which  had  been 
built  for  the  viaduct  portion  of  the  Hill-to-Hill  Bridge 
at  Bethlehem,  Pa.,  it  was  found  necessary  to  revise  the 
position  of  the  anchor  bolts  so  that  the  axes  of  the  bolts 
in  the  new  position  would  be  90  deg.  with  those  of  the 
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Plan  of  Footing 
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Elevation  of  Top  of  Footing  wHh  New 
ond  Old  Anchor  Bolts  in  Final  Ftosition 
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METHOD  OF  PLACING  XEW  AXCHOR  BOLTS 

existing  bolts.  The  latter  were  embedded  practically 
the  full  depth  of  the  concrete  footing  and  were  held 
together  at  the  bottom  by  four  anchor  plates  in  ac- 
cordance with  the  design  as  shown  in  Fig.  1. 

The  method  of  providing  new  anchor  bolts,  herein 
described,  was  devised  under  the  desideratum  that  the 
new  anchorage  must  be  as  positive  as  the  one  designed 
originally,  in  its  ability  to  resist  uplift.  Fig.  1  shows 
the  plan  and  elevation  of  the  existing  foundation  and 
its  anchor  bolts. 

Eighteen  inches  of  the  top  course  of  the  footing  were 
taken  off  by  means  of  air  drills  and  feather  wedging 
and  the  exposed  surface  levelled  by  hand  chiseling.  The 
four  existing  bolts  were  then  cut  off  about  9  in.  above 
this  surface  and  the  ends  rethreaded.  Four  new  li-in. 
bolts  with  four  steel  bars,  4  in.  x  2i  in.  x  2  ft.  8  in. 
long,  assembled  as  shown  in  Fig.  2,  were  thfen  slipped 


over  the  old  bolts.  The  size  of  these  steel  bars  was 
determined  from  the  following  conditions: 

1 — Two  of  the  bolts  on  any  one  side  of  the  footing 
were  considered  under  a  tension  equal  to  the  safe  ten- 
sile strength  of  the  bolts. 

2 — The  moments  developed  in  the  bars  by  the  above 
assumed  forces  acting  on  the  bolts  were  then  computed 
and  the  bars  designed  to  carry  these  moments. 

The  new  bolts  were  next  set  to  the  correct  elevation, 
nuts  were  placed  on  the  old  bolts  and  turned  to  a  bear- 
ing on  the  upper  surface  of  the  top  21-in.  bars.  The 
final  assembly  of  the  old  and  new  anchor  bolts  is  shown 
in  Fig.  3.  Concrete  was  then  poured  to  complete  the 
top  course  of  the  footing  to  the  finished  elevation  re- 
quired for  seating  the  steel  column. 


Coal  Towers  Made  Portable  by  Rollers 

BECAUSE  of  the  large  shipments  of  coal  and  coke 
coming  into  San  Francisco  by  steamer,  the  State 
Harbor  Board  has  just  finished  the  placing  of  six  large 
rollers  under  each  coal  tower,  so  that  the  towers  can 
be  easily  and  quickly  moved  to  points  on  the  dock  con- 
venient to  the  ship's  hatches. 

Previously  it  required  a  crew  of  six  men,  with  two 
hydraulic  jacks  and  rollers  and  a  motor  truck,  to  move 
one  of  the  towers.  With  this  equipment  it  required 
about  two  hours  to  move  a  tower  only  a  fev/  feet  on 
the  dock.  Now,  by  means  of  the  rollers  placed  under 
the  towers,  any  tower  may  be  moved  in  five  minutes  by 
the  ship's  tackle. 

Each  of  the  rollers  is  8  in.  in  diameter  and  3  ft.  6  in. 
long,  with  a  .10-in.  groove  in  the  center.  There  is  an 
iron  bark  bearing  for  each  roller  which  is  connected 
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\Vuoi>ji.N  HOl^KKS  l-ACiLlTATE  -MOVING  OF  TOWERS 

to  another  iron  bark  timber  which  in  turn  is  bolted  to 
the  timbers  supporting  the  tower.  A  large  greased  iron 
washer  is  placed  between  the  two  iron  bark  timbers, 
enabling  the  rollers  to  be  turned  at  any  angle,  thus  per- 
mitting the  towers  to  be  moved  in  any  direction  along 
the  dock. 
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Liquid  Oxygen  for  Blasting  Operations 

RECENT  SUCCESSFUL  use  of  liquid  oxygen  for 
.  blasting  in  mining  operations  at  Pachuca,  Mexico, 
suggests  its  practicability  and  economy  for  certain 
kinds  of  excavating  operation  in  engineering  construc- 
tion. In  a  notable  paper  presented  last  month  at  the 
New  York  meeting  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  M.  H.  Curlya  and  G.  H. 
Clevenger  give  full  details  of  the  operations  at  Pachuca. 
Under  the  conditions  the 
authors  find  an  excellent 
case  for  liquid  oxygen  as 
compared  with  the  ordi- 
nary explosives  used  in 
mining. 

The  production  of  liquid 
oxygen  explosive  is  a  field 
operation.  It  involves  the 
installation  of  a  liquefying 
plant  and  the  provision 
of  containers  and  minor 
apparatus  for  making  the 
cartridges.  At  Pachuca 
the  liquefying  plant  had  a 
capacity  of  25  liters  per 
hour  and  the  cost  was 
2.79c.  per  pound.  With  a 
larger  and  improved  plant 
it   is   estimated    that   the 

cost  could  be  reduced  to  1.86c.  per  pound.     These  are 
operating  costs  exclusive  of  capital  charges  and  overhead. 

From  the  plant  the  oxygen  is  carried  in  special  flasks 
to  the  working  face.  Here  it  is  poured  into  other  special 
containers  into  which  the  cartridges  are  dipped  and 
soaked.  The  absorption  process  requires  about  10  min- 
utes and  during  this  time  and  in  pouring  the  liquid 
there  is  large  loss  by  evaporation.  The  cartridges  are 
paper  cylinders  filled  with  an  absorbent — carbon  black 
was  used  at  Pachuca.  Once  dipped  the  cartridges  have 
to  be  used  quickly  as  they  become  non-explosive  in  about 
half  an  hour.  They  should  be  prepared  for  firing,  put 
in  the  holes  and  fired  at  a  certain  age  in  minutes,  which 
differs  with  different  absorbents  and  wrappers,  when 
their  explosive  effect  is  maximum.  The  explosion  is  by 
detonation  using  ordinary  electric  detonators.  The  co.st 
as  given  in  the  paper  referred  to  is  as  follows: 

The  cost  given  herewith  is  computed  and  stated  on  the 
basis  of  the  comparative  cost  of  40  per  cent  gelatin  dyna- 
mite. These  unit  costs  have  been  derived  from  the  present 
operations.  Liquid  oxygon  2.79c.  per  pound,  carbon-black 
cartridges  1..38  x  12  in.  L8.5c.  each,  and  1.1  x  12  in.  1.40c. 
each.  The  equivalent  of  1  lb.  40  per  cent  gelatin  dynamite 
requires  2.1  lb.  of  liquid  oxygen  and  1.8  cartridges  1.38  x  12 
in.  and  2.6  cartridges  LIO  x  12  in.  The  total  cost  then  of 
L.O.X.  equivalent  in  breaking  effect  to  1.0  lb.  of  40  per  cent 
gelatin  dynamite  would  be: 

CentK  i;.  S.  Cr. 

M  lb.  lUiuld  oxyKon  at  2.79c.  per  lb 6.R6 

1.8  cartridges  at  1.85c :).33 


WITH  the  active  season  in  construction 
work  near,  increased  opportunity  will 
be  offered  contributors  to  enliven  the  pages 
of  "From  Job  and  Office"  with  new  "how 
to  do  it"  articles.  There  is  a  tendency  to 
let  pass,  in  the  stress  of  actual  planning  and 
execution  of  engineering-construction  pro- 
jects, details  that  are  worth  talking  about. 
Help  us  make  this  specialized  "kink"  section 
of  Engineering  News-Record  a  story  of  the 
season's  progress.  Any  person,  either  in  the 
office  or  out  on  the  job,  is  a  potential  con- 
tributor. 


Summarizing  the  case  for  and  against  liquid  oxygen 
explosive  the  paper  states: 

The  advantages  of  L.O.X.,  which  are  somewhat  the  same 
as  those  given  by  various  authorities,  but  with  added  weight 
on  account  of  demonstration  at  Pachuca,  are  briefly  as 
follows:  (1)  A  substantial  saving  in  cost  over  the  present 
cost  of  dynamite.  (2)  Greater  safety,  although  it  Is  diffi- 
cult to  place  a  definite  monetary  value  upon  this  advan- 
tage. (3)  Freedom  from  noxious  gases,  when  properly 
u.sed,  renders  it  possible  to  return  to  the  working  face 
sooner  than  when  dynamite 
is  used.  (4)  Small  increase 
in  the  oxygen  content  of 
the  air  at  the  working  face 
is  an  advantage.  (5)  Al- 
though the  powder  maga- 
zine cannot  be  entirely 
dispensed  with,  there  is  no 
hazard  from  the  storage 
of  large  quantities  of  high 
explosives.  (6)  Entirely 
eliminates  thawing  of 
powder;  this  is  of  no  con- 
sequence at  Pachuca  but  in 
a  cold  climate  it  would  be 
an  important  advantage. 
(7)  No  high  explosive  in 
the  waste  pile  or  mill  bins, 
for  the  L.O.X.  cartridges 
become  harmless  .soon  after 
dipping.  (8)  No  danger 
from  drilling  into  missed 
holes,  for  the  cartridges 
are  harmless  if  not  detonated  soon  after  loading.  (9)  No 
loss  of  explosive  and  hazard  to  innocent  persons  through 
theft  of  explosive.  (10)  A  feasible  and  economical  method 
whereby  mining  companies  can  manufacture  their  own 
explosive.  (11)  The  liquid  oxygen  can  advantageously  be 
used  for  welding  and  cutting,  also  in  mine-rescue  apparatus. 
The  disadvantages  of  L.O.X.  are  likewise  much  the  same 
as  those  that  have  been  previously  cited  by  other  author- 
ities. These  are:  (1)  Require  additional  capital  expend! 
ture  for  liquid-oxygen  plant  and  other  equipment.  (2)  Tht 
limitation  on  the  number  of  holes  that  can  be  fired  in  a 
single  round  is  a  disadvantage  in  large  stopes  and  drifts. 
(3)  Rapid  and  uninterrupted  loading  is  imperative.  (4) 
Variations  in  .strength  and  general  characteristics  of  ex- 
plosive, owing  to  constantly  diminishing  oxygen  content. 
(5)  Not  as  convenient  to  use,  especially  in  inaccassible 
parts  of  a  mine.  (6)  With  present  technique  not  feasible 
to  use  it  in  holes  having  running  water.  (7)  Questionable 
as  to  the  advantage  of  using  it  for  .shaft  sinking.  (8)  Can- 
not be  u.sed  in  gaseous  or  dusty  coal  mines. 

The  disadvantages   cited   are   not   serious   and  are  more 
than  offset  by  the  advantages. 
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Total  coRt,  If  1.38  by  12  In.  cartrlrlgeii  are  used. 

J.l  lb.  Il'inld  oxygen  a»  2.79c.  p<>r  lb 

2.8   cartriclg-^s    at    1.40c 

Total  conl.  If  I. in  by  12  In.  cartrl(lK<>.  aro  used. 

Average  total  direct  or  operating  cost  of,  say,  9.3.'>c.  per 
lb.  No  allowance  is  made  in  this  for  amortization  or' in- 
terest on  the  capital  expenditure  for  the  liquid-oxyircn  plant 
and  equipment.  In  other  words,  40  per  cent  erialin  dyna- 
mite would  have  to  be  delivered  at  the  mine  for  9.3Bc. 
U.  S.  Cy.  per  lb.  (20.6c.  U.  S.  Cy.  per  kg.)  to  equal  the 
direct  costs  secured  with   L.O.X.  in   an  experimental   unit. 


Small-Diameter  Dynamite 
Cartridges  Inferior 

Extract  /mm   rrimrl  of  the  fivrrnii  nf  MInrs 

By  S.  p.  Howell  and  .1.  E.  Crawshaw 

AS  THERPv  is  a  continuing  tendency  to  use  small 
il.  diameter  drill  holes  in  order  to  lower  drilling  costs, 
and  as  the  small  hole  requires  a  small  diameter  of  ex- 
plosive cartridge,  Ihe  Rureau  nf  Mines,  in  co-operation 
with  the  In.stilute  of  Maker.^  of  Explosives,  has  carried 
out  a  series  of  festa  to  show  the  effect  of  cartridge 
diametrr  on  the  strength  and  sensitiveness  of  certain 
high  explosives.     These  tests  show: 

(1)  That  both  the  rate  of  detonation  and  sensitive- 
ness fo  explosion  by  influence  increase  with  the  increase 
in  diameter  of  the  cartridge. 

(2)  That  gelatin  dynamites  rapidly  decrease  in  sen- 
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sitiveness  to  detonation  and  explosion  by  influence  on 
ageing  while  the  ammonia  dynamite  is  little  affected. 

(3)  That  the  insensitiveness  of  gelatin  dynamites  to 
detonation  and  explosion  by  influence  on  ageing  proceeds 
more  rapidly  the  smaller  the  diameter  of  the  cartridge. 

(4)  That  the  insensitiveness  to  detonation  and  ex- 
plosion by  influence  proceeds  more  rapidly  with  60  per 
cent  strength  than  with  40  per  cent  strength.  L.  F. 
gelatin  dynamite. 

As  regards  safety,  the  effect  of  cartridge  diameter  is 
very  important,  as  the  more  rapid  decrease  in  sensi- 
tiveness to  detonation  of  the  smaller  diameter  is  likely 
to  cause  more  misfires,  while  the  decrease  in  sensitive- 
ness to  explosion  by  influence  is  likely  to  cause  more 
partial  failures  from  foreign  material  in  the  borehole. 
Further,  insensitive  gelatin  dynamite  sometimes  burns 
in  the  borehole  instead  of  detonating,'  and  on  burning, 
gives  off  large  quantities  of  oxides  of  nitrogen  which 
are  very  poisonous,  even  in  small  percentages.  Also,  in 
the  smaller  diameters  of  cartridge  the  proportion  of 
paper  wrapper  to  explosive  ingredient  is  greater,  and 
as  most  e.xplosives  on  detonation  give  greater  or  less 
quantities  of  noxious  gases  (chiefly  carbon  monoxide) 
the  smaller  diameters  of  cartridge  will  give  the  greater 
quantities  of  poisonous  gases  because  of  this  increased 
ratio  of  paper  wrapper. 

The  results  obtained  from  investigation  of  the 
samples  which  failed  to  detonate  show  the  great  impor- 
tance of  well  tamping  gelatin  dynamite  shots  as  this 
confinement  will  insure  better  and  more  complete  deto- 
nation. 

Accordingly,  as  the  result  of  these  tests  which  have 
shown  a  marked  increase  in  rate  of  detonation  and  sen- 
sitiveness to  explosion  by  influence  for  the  larger  diam- 
eters of  cartridges  and  the  very  marked  decrease  in  rate 
of  detonation  and  sensitiveness  to  explosion  by  influence 
on  ageing  of  the  i-in.  diameter  of  cartridge,  particularly 
of  the  gelatin  dynamites,  it  is  pointed  out  that  both 
economy  and  safety  in  the  use  of  explosives  are  lost  by 
the  use  of  that  diameter  of  cartridges,  and  therefore, 
every  effort  should  be  made  to  use  drill  holes  of  such  a 
diameter  as  will  accommodate  cartridges  of  not  less 
than  ^-in.  diameter. 


Temporary  Wood  Truss  Spans  Gap 
in  Steel  Bridge 

By  L.  R.  Walkek 

Inspector,   Arizona   Highway    Department,    Palo   Verde.   Arizona 

DURING  the  construction  of  a  steel  bridge  carrying 
the  Phoenix-Yuma  Highway  across  the  Hassa- 
yampa  River,  45  miles  west  of  Phoenix,  Arizona,  a  novel 
use  was  made  of  a  wooden  truss. 

The  bridge  corisi-sted  of  two  90-ft.  pony  truss  spans 
connecting  150  ft.  of  old  pile-bent  bridge  with  the 
opposite  shore;  the  steel  spans  being  supported  on  two 
concrete  piers  in  the  river  bed  and  a  reinforced-concrete 
abutment  at  the  shore  end.  Each  truss  was  composed 
of  three  sections  weighing  approximately  6,000  lb.  each, 
and  the  floor  cross-beams  were  20-in.  I-beams  carrying 
an  18-ft.  roadway.  One  span  had  been  erected  and  on 
the  other  span  construction  had  progressed  to  the  point 
whei'e  a  pier  section  had  been  placed  in  position,  being 
suppoi'ted  at  the  outer  end  by  cribbing  consisting  of 
4x6  material,  and  tied  together  by  three  cross-beams; 
the  balance  of  the  sections  being  in  the  river  bed  ready 
to  be  i-aised  in  position. 
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Ordinarily,  the  Hassayampa  carries  no  water  except  a 
small  amount  of  canal  waste  water;  but  like  other  dry 
rivers  of  the  arid  regions  is  subject  to  floods,  generally 
of  short  duration,  after  a  heavy  rain.  On  Sept.  2,  1922, 
such  a  flood  occurred,  carrying  a  large  amount  of  debris. 
This  debris  piled  up  against  the  old  wooden  bridge,  thus 
tending  to  concentrate  the  current  between  the  piers 
and  creating  a  very  high  velocity  at  this  point.  The 
cribbing  was  soon  carried  out,  dropping  the  pier  sec- 
tions into  the  river  with  the  rest  of  the  steel,  all  of 


^^•"/S^tife 


WOOD  TRUSS  CONNECTS   STEED  SECTIONS 

which  had  now  disappeared  beneath  the  surface  of  the 
water. 

When  the  flood  subsided,  all  the  steel,  with  the  ex- 
ception of  ai  center  section,  was  found  buried  in  the 
river  bed  about  75  ft.  downstream  from  the  bridge 
site.  As  the  lost  section  was  36  ft.  long  on  the  top 
chord,  18  ft.  long  on  the  bottom  chord,  and  10  ft.  deep, 
no  trouble  was  anticipated  in  finding  it,  but  after  a 
fruitless  search  embodying  considerable  expense  and 
loss  of  time,  it  was  decided  to  order  a  new  section  and 
proceed  with  the  erection  of  the  span. 

Construction  was  again  started  on  the  span  and  it  was 
shortly  in  place  and  bolted  together  ready  for  the  middle 
section  to  be  placed.  To  prevent  the  collapse  of  the 
span,  in  the  event  another  flood  carried  out  the  false- 
work, a  wood  truss  was  made  to  fill  in  the  gap  pending 
the  arrival  of  the  new  section.  Riveting  was  then  done 
over  the  rest  of  the  span. 

The  wood  truss  was  made  from  material  the  con- 
tractor had  on  hand  at  the  job;  the  top  chord  being 
made  of  two  pieces  of  8  x  10-in.  stuff  spliced  together, 
while  the  bottom  chord  was  a  piece  of  10  x  12.  They 
were  tied  together  with  three  J-in.  diameter  rods; 
diagonals  and  posts  were  of  4  x  6-in.  material.  The  ends 
of  top  and  bottom  chord  were  cut  to  fit  inside  the  gusset 
plates  and  angles  of  the  steel  sections  and  were  securely 
bolted  to  them,  while  the  two  end  rods  of  the  wood 
truss  passed  through  the  bottom  plate  of  each  section, 
thus  drawing  the  wood  truss  tight  against  the  s*eel. 

While  I  do  not  know  if  this  use  of  a  wood  truss  is 
new,  I  have  never  seen  or  heard  of  one  being  used  in 
this  manner  before.  The  wood  truss  was  the  sugges- 
tion of  Merrill  Butler,  bridge  engineer  of  the  Arizona 
Highway  Department.  The  contractor  was  A.  W. 
Daniel,  and  the  writer  was  state  inspector  on  the  work. 
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Materials  for  Dam  Transported  by  Burros 

By  L.  H.  Dieterich 

Construction  Engineer,  Arbuekle  Dam,  Lyons,  Colo. 

CONSTRUCTION  of  a  concrete  dam  under  extreme 
difficulty  is  under  progress  at  an  elevation  of 
11,300  ft.  above  sea  level  in  Boulder  County,  near  Long- 
mont,  Colorado.  The  dam  is  known  as  Arbuekle  Dam 
No.  2  and  when  completed  will  form  Arbuekle  Reservoir 
No.  2.  The  stored  water  will  be  used  to  irrigate  the 
sugar  beet  fields   in   St.  Vrain  valley   near   Lingmont. 

The  dam  is  located  above  the  timber  line;  conse- 
quently the  construction  season  is  very  short,  lasting 
usually  from  about  July  14  to  Sept.  10.  Outside  of  this 
short  season  the  snow  and  freezing  weather  maka  the 
mountain  trails  too  dangerous  to  continue  construction. 

Cement  is  packed  by  mules  for  a  distance  of  six  miles 
up  the  mountain  trails,  each  animal  carrying  two  bags 
at  a  time.  Gasoline,  tools,  lumber  and  steel  reinforce- 
ment are  supplied  in  the  same  manner.  Crushed  stone 
and  sand  are  provided  at  the  site,  since  these  materials 
are  of  course  available  in  any  quantity  desired.  Power 
for  crushing  aggregate  is  supplied  by  a  25-hp.  gasoline 
engine. 

The  laborious  nature  of  this  work  is  well  illustrated 
by  the  fact  that  only  about  2,000  sacks  of  cement  are 
used  each  season,  with  other  materials  in  proportion. 
Inasmuch  as  every  two  sacks  require  a  round  trip  dis- 
tance of  12  miles  for  one  mule,  it  is  apparent  that  if  all 
the  cement  for  one  season  were  carried  by  one  animal 
he  would  have  to  travel  a  distance  of  12,000  miles. 

The  dam  itself  is  203  ft.  long  and  57  ft.  high  above 
the  outlet  tube.  It  is  a  gravity  dam  of  the  arch  type. 
The  concrete  is  a  1:2:3  mixture,  with  fair  sized 
"plums"  embedded  in  the  concrete.  One-inch  twisted 
steel  reinforcing  bars  are  placed  near  the  upstream  and 
downstream  faces  of  the  dam,  spaced  one  foot  hori- 
zontally and  vertically.  Work  was  started  in  1920  and 
has  progressed  each  year  as  much  as  the  difTieult  loca- 
tion and  the  short  working  season  permitted.     It  is  px- 
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pected  that  the  work  will  be  finished  in  1923,  after  400 
cu.yd.  of  additional  concrete  are  placed. 

The  Arbuekle  irrigation  project  is  a  locally  owned 
enterprise.  The  writer,  of  Lyons,  Colo.,  is  the  engineer 
in  charge  of  construction. 


Gravel  Screening  Plant  Operated 
by  Truck  Motor 

By  Paul  L.  Fetherston 

Michigan  Highway  tlepartmert,  Jacltson.  Mich. 

THIS  unique  gravel  screening  plant  is  being  oper- 
ated by  a  highway  contractor  in  Michigan  with  suc- 
cess.    The  gravel  used  in  surfacing  a  trunk-line  high- 
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way  in  that  state  must  be  of  such  size  that  it  will  all 
pass  a  screen  having  1-in.  openings  and  be  largely  re- 
tained on  a  J-in.  screen. 

Gravel  pits  are  numerous  but  pit-run  gravel  will  sel- 
dom meet  with  these  specifications  and  as  a  result  it 
must  be  screened  and  the  undesirable  constituents  elimi- 
nated before  it  can  be  used  as  surfacing  material. 

It  has  been  found  that  gravel  containing  stone  larger 
than  1  in.  in  diameter  will  not  wear  evenly  and  will 
soon  develop  pits  known  as  "chatter  bumps"  in  the 
surface  of  the  road,  and  also  gravel  containing  too 
much  sand  and  fine  material  will  be  easily  rutted. 

The  screening  plant  shown  here  was  designed  by  the 
contractor  and  it  gave  such  good  results  that  it  has 
.•served  as  a  model  for  other  contractors  in  the  district. 

This  plant  is  operated  by  a  motor  truck  which  is  inter- 
changeable with  those  used  on  the  contractor's  fleet  of 
5-ton  trucks.  A  belt  carries  the  power  from  the  motor 
to  the  line  shaft  from  which  it  is  distributed  to  the 
elevator  and  srreens.  The  elevator  is  made  up  of  steel 
buckets  mounted  on  a  chain  while  the  screens  are  of 
fhe  ordinary  belt-driven  vibrating  type. 

The  plant  will  handle  1,000  cu.yd.  of  raw  material 
per  day  and  is  operated  by  two  men  aside  from  the 
foreman  who  has  charge  of  the  work.  One  man  dumps 
the  scrapers  nt  the  sump,  while  the  other  operates  the 
gate  valve  which  loads  the  trucks,  keeps  a  record  of  the 
material  when  it  is  hanli'd  out,  and  makes  te.^ts  of  the 
material  to  make  sure  that  it  will  pass  inspection. 

The  plant  is  put  together  in  such  a  way  that  it  can 
be  dismantled  in  two  days  by  a  gang  of  eight  men,  and 
moved  to  a  new  location  on  five  motor  trucks. 
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Footbridge  With  Bascule  Draw 

By  p.  J.  Searles 

Lieutenant,  C.  E.  C,  U.  S.  N.,  Indian  Head.  Md. 

A  RATHER  unusual  bridge  for  pedestrians  only  was 
built  last  year  across  Mattawoman  Creek  at  the 
Naval  Proving  Grounds,  Indian  Head,  Md.  It  is  one 
of  the  few  foot  bridges  with  a  bascule  draw.  The 
bridge,  erected  by  the  Kitler  Elliott  Co.,  has  a  length 
of  1,699.5  ft.  between  abutments  and  a  width  of  4  ft. 
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BASCULE  DRAW-BRIDGE  FOR  PEDESTRIANS 

9  in.  between  handrails.  The  channel  span  is  106.5 
ft.  c.  to  c.  of  piers,  the  piers  being  93  and  1,500  ft. 
from  the  abutments  on  the  two  sides  of  the  creek. 

Pile  bents  are  15  ft.  on  centers,  with  4-in.  x  12-in. 
X  6-ft.  caps  across  the  two  piers.  The  piers  are  cut 
so  as  to  have  6-in.  solid  centers  to  which  the  caps  are 
bolted  with  J-in.  galvanized  bolts.  Each  bent  is  cross- 
braced  with  two  2-in.  x  8-in.  planks  with  the  bottom  of 
the  braces  7  ft.  below  the  top  of  the  caps.  The  bents 
are  braced  against  each  other  by  2-in.  x  10-in.  timbers, 
with  the  top  1  ft.  and  the  bottom  7*  ft.  below  the  top  of 
the  caps.     The  piles  are  ci'eosoted. 

The  floorbeams,  four  in  number,  are  2-in.  x  10-in. 
planks  bridged  1\  ft.  c.  to  c.  and  carrying  a  floor  of  2-in. 
X  6-in.  planks  laid  \  in.  apart.  For  the  channel  span 
steel  instead  of  wood  beams  were  used.  The  inside 
floorbeams  are  lapped  1  ft.  and  spiked,  and  the  outside 
beams  have  a  2-in.  x  8-in.  splice  22  in.  long.  The 
channel  span  floor  is  2  in.  x  10  in.  bolted  to  the  angles, 
forming  lower  cross-bracing  between  the  two  trusses. 
Shore  abutments  and  center  piers  are  of  concrete,  rest- 
ing on  piles. 

The  pile  driving  could  not  be  started  because  of  the 
shallow  water  until  a  channel  40  ft.  wide  and  6  ft.  de2p 
was  dredged  so  as  to  allow  a  piledriver  to  float.  The 
piles  ranged  from  30  to  35  ft.  in  length  for  the  abut- 
ments and  about  50  ft.  for  the  channel  piers.     Seven- 
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pil'j  dolphins  were  driven  on  each  side  of  each  pier  for 
protecting  the  piers  from  ice  and  driftwood. 

The  draw,  which  is  of  the  Strauss  trunnion  bascule 
type,  was  erected  in  the  open  position — 76  deg.  from, 
the  horizontal,  or  closed  position.  The  concrete  coun- 
terweight has  a  total  weight  of  170,000  lb.  It  has  two 
pockets  for  adjusting  weights.  The  draw  is  operated 
by  a  220-volt  7.5-hp.  a.c.  motor  with  a  torque  of  80  lb. 
and  a  nominal  running  torque  of  48.7  lb.  A  solenoid 
brake  is  provided  to  hold  80  lb.  torque.  The  draw  can 
be  opened  in  1  ^^  minutes  by  motor  and  3  minutes  by  two 
men  operating  a  hand  crank. 


Scaffold  Holds  Long  Reinforcing  Bars 

By  G.  W.  McAlpin 

Point   Pleasant,   W.   Va. 

WHEN  concrete  abutments  were  built  for  two 
bridges  for  the  State  Road  Commission  of  West 
Virginia  during  the  past  season,  some  difficulty  was 
experienced  in  placing  reinforcing  bars  in  proper  posi- 
tion and  holding  them 
there  while  concreting 
operations  went  on.  Due 
to  the  necessity  of  placing 
the  bars  before  any  con- 
crete was  poured  for  the 
footings,  and  due  to  the 
extreme  length  and 
limberness  of  the  bars  the 
contractor  was  forced  to 
resort  to  use  of  scaffold- 
ing. 

This  was  accomplished 
by  driving  t^yo  temporary 
piles  directly  in  the  rear 
of  the  main  abutment,  and 
from  these  suspending 
the  scaffold  for  the  main 

walls  and  wings  against  which  the  rods  could  be  sup- 
ported. The  horizontal  part  of  the  bars  in  the  main  wall 
rested  upon  2x4-in.  pieces  securely  spiked  to  the  tops  of 
the  piling,  while  the  vertical  portion  of  the  main  bars 
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rested  against  12xl2-in.  planks  supported  on  the  scaffold 
about  i  and  s  of  the  distance  up  from  the  footing. 

By  laying  off  the  location  of  the  bars  on  the  2x4  and 
2xl2-in.  timbers  and  placing  a  nail  at  each  point,  exact 
alignment  was  assured.  As  each  bar  was  put  in  place, 
it  was  set  against  the  nail  and  the  latter  was  then  bent, 
holding  the  bar  in  place.  The  entire  contract  called 
for  82,760  lb.  of  reinforcement,  with  but  1,230  cu.yd.  of 
concrete. 

The  work  was  done  by  Skene  &  Co.,  of  Huntington, 
W.  Va.  H.  J.  Spelman  is  the  division  engineer  for  the 
State  Road  Commission. 


Heavy  Load  Transported  More  Safely 
WTien  Suspended  From  Truss 

rr  BUILDING  a  series  of  hydro-electric  plants  on  Pit 
River  in  California  the  Pacific  Gas  &  Electric  Co. 
was  obliged  to  haul  three  transformers  from  their  Bartle- 
Pit  No.  1  R.R.  across  countrj'  to  the  Hat  Creek  power 
plants.  The  distance  is  about  14  miles  over  a  mountain 
road  with  14  per  cent  grades  and  many  sharp  curves. 
The  transformers  had  to  be  delivered  with  the  core  in 
the  tanks,  which  meant  that  they  must  be  kept  in  an 
upright  position.  The  transformers  are  12  ft.  high  and 
shipping  weight  was  slightly  more  than  13  tons. 

The  first  transformer  was  loaded  on  a  trailer  and 
hauled  in  by  caterpillar  tractors.  The  gage  of  the 
trailer  was  5J  ft.  and  its  height  4  ft.  9  in.  Hence  the 
top  of  the  tank  as  loaded  was  more  than  18  ft.  above 
ground  and  the  center  of  gravity  of  the  load  was  about 
6  ft.  above  the  trailer  bed.  Delivery  was  made  safely 
but  it  required  such  painstaking  effort  and  involved  so 
much  risk,  time- and  expense,  that  it  was  determined  to 
bring  in  the  other  two  with  some  rig  that  would  keep  the 
center  of  gravity  lower  and  make  for  easier  handling. 

Two  trailers  were  therefore  used  in  connection  with 
a  timber  truss,  as  shown  in  the  accompanying  illustra- 
tions, which  made  it  possible  to  suspend  the  load  from 
above.  This  proved  to  be  a  most  satisfactory  arrange- 
ment and  was  used  for  moving  two  transformers  with- 
out accident. 

The  truss  was  built  of  Oregon  pine;  contained  1,900 


ft.  b.m.  and  865  lb.  of  bolts  and  plates.  The  total  labor 
cost  in  putting  it  together  was  about  $300.  The  two 
]2xl2-in.  transverse  members  of  the  truss,  each  carried 
two  U-in.  rods  with  the  lower  ends  shaped  into  eyebolts 
and  located  so  as  to  conform  to  the  spacing  of  the  four 
suspension  rods  of  the  transformer.  Clevises  were  used 
to  fasten  the  eyebolts  of  the  truss  to  the  eyes  in  the  tops 
of  the  transformer  suspension  rods.  The  "draw-bar 
pull"  did  not  go  through  the  truss  but  was  carried  from 
forward  to  rear  trailer  by  a  tie  rod  running  underneath 
the  load. 

An  important  feature  of  the  rig  was  that  the  bolsters 


13-TOX  TRANSFORMER  LOADED  TO  REMAIN  UPRIGHT 

With  this  rig  two  transformers  were  hauled  14  miles  over 
a  mountain  road  containing  many  sharp  curves  and  grades 
UD  to  14  per  cent.  Transformers  were  moved  without  ac- 
cident. 


on  which  the  truss  ends  rested  (see  elevation)  were 
curved  so  that  unevenness  of  road  surface  would  not 
rock  the  load.  Hence  the  transformer  remained  up- 
right or  neai'ly  so  even  when  the  road  sloped  sharply 
to  one  side.  The  upper  king  pin  sockets  were  made  as 
inverted  cones  to  allow  for  tilting  of  the  pins.  The 
forward  bolster  was  fixed  and  the  rear  bolster  was 
built  so  it  could  slide  forward  and  back  enough  to  com- 
pen.sate  (1)  for  the  effect  of  the  spring  on  the  rear 
trailer  draw-bar  and  (2)  for  the  shortened  distance 
between  trailers  in  rounding  curves. 

The  arrangement  for  loading  these  transformers  was 
devised  by  James  Martin,  construction  superintendent. 
0.  W.  Peterson  is  construction  engineer  in  charge  of  the 
work. 
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Lettei's  to  the  Editoi* 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 
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Los  Angeles  Not  a  Minor  Port 

Sir — An  editorial  appearing  in  Engineering  News-Record, 
Dec.  21,  1922,  p.  1054,  refers  to  the  port  of  Los  Angeles  as 
a  minor  port.  A  few  facts  regarding  the  Los  Angeles 
harbor  may  be  of  interest  and  may  serve  to  correct  a  wrong 
impression  regarding  the  importance  of  the  harbor  and  the 
amount  of  business  handled  by  this  port. 

At  the  beginning  of  1920,  the  total  water  commerce 
through  the  port  averaged  about  250,000  tons  a  month.  In 
January,  1923,  the  commerce  was  approximately  1,400,000 
tons  per  month.  It  is  not  believed  that  any  other  port  on 
the  Pacific  coast  has  ever  handled  a  total  commerce  of 
1,000,000  tons  in  any  one  month.  Fifty-one  regular  steam- 
ship Imes  carrying  general  cargoes  now  serve  the  port  and 
these  lines  do  not  include  tank  steamer  lines  nor  lumber 
carriers. 

On  March  14,  seventeen  tank  steamers  were  in  port  to 
load  oil  and  the  total  number  of  vessels  in  port  that  day 
were  sixty.  While  the  recent  very  large  increase  in  ton- 
nage handled  is  in  part  due  to  the  tremendous  oil  develop- 
ment in  the  region  tributary  to  Los  Angeles,  the  general 
commerce  of  the  port  has  been  increasing  at  a  very  rapid 
rate.  Ralph  J.  Reed, 

Los  Angeles,  Calif.,  Chief  Engineer,  Union  Oil  Co., 

March  19, 1923.  of  California. 


The  Tacoma  Skew  Arch 

Sir — The  failure  of  the  skew  arch  in  Tacoma  (Engi- 
neering News-Record,  Feb.  22,  1923,  p.  355)  should  pro- 
voke more  than  passing  interest  from  the  engineering  pro- 
fession. At  the  time  this  bridge  was  designed,  about  1911, 
there  was  little  published  about  the  effect  of  the  skew  on 
the  stresses  and  in  fact  literature  on  the  subject  is  very 
meager  at  the  present  time. 

By  means  of  models  it  has  been  repeatedly  shown  that  the 
thrust  is  greater  at  the  obtuse  comer  (in  plan)  than  at  the 
acute.  It  naturally  follows  that  the  thrust  may  even  re- 
verse and  become  negative.  In  the  case  of  the  Tacoma 
bridge  the  failure  clearly  indicated  this  reversal.  An  ex- 
amination of  the  structure  showed  it  much  clearer  than  the 
drawing  accompanying  the  report.  By  cutting  a  piece  of 
stiff  paper  in  a  diamond  shape  and  fastening  two  opposite 
edges  to  the  table  so  that  it  arches  between,  a  model 
illustrative  of  the  action  can  be  obtained. 

If,  instead  of  taking  the  elevation  view  perpendicular  to 
the  spandrel  wall,  it  is  taken  parallel  to  the  lower  road- 
way, the  arch  ring  will  appear  in  its  true  shape  and  span. 
With  this  view  all  loads  (except  from  spandrel  walls)  will 
have  no  component  in  the  direction  of  the  line  of  sight. 
However,  the  force  at  the  crown  in  the  arch  ring  will  have 
a  component  in  this  direction.  This  component  varies  with 
the  design  of  bridge,  angle  of  skew  and  load,  but  is  not 
great  enough  to  cause  the  thrust  to  pass  through  the  center 
of  the  abutment. 

It  is  a  common  fault  m  skew_arch  design  to  assume  all 
forces,  both  internal  and  external,  as  acting  parallel  to  the 
spandrel  wall,  i.e.,  to  design  the  arch  rib  as  it  would  appear 
in  a  view  looking  perpendicular  to  the  spandrel  wall  and 
neglect  all  effect  of  skew.  This  neglects  very  important 
external  loads  as  well  as  internal  forces,  with  the  result  that 
skew  arches  are  liable  to  show  tension  failures  in  the  acute 
angle  or  compression  failures  in  the  obtuse.  The  external 
loads  can  be  approximated  or  computed  but  the  internal 
forces  require  the  development  of  the  elastic  theory  of  the 
arch  when  skewed  or  the  ability  to  foresee  the  results  of 
such  an  analysis  in  a  general  way. 


An  examination  of  the  Tacoma  arch  after  the  failure 
occurred,  sliowed  the  effect  of  tension  in  this  portion  of  the 
arch  ring,  together  with  earth  thrust  on  the  spandrel  wall 
pulling  th';  broken  rib  from  its  neighbor.  As  the  steel  runs 
parallel  to  Ihe  spandrel  wall,  there  was  little  provision  to 
resist  this  tension.  Owing  to  the  solidity  of  the  fill  over  the 
arch,  the  three  ribs  doubtless  acted  as  a  unit  to  some  degree, 
otherwise  tension  failure  would  not  have  occurred  across  an 
entire  rib. 

Waddell  in  "De  Pontibus"  says  "A  skew  bridge  is  a  struc- 
ture the  building  of  which  should  always  be  avoided  when 
it  is  practicable."  After  a  great  deal  of  study  on  the  theory 
of  the  skew  arch,  the  writer  has  come  to  the  conclusion  that 
Waddell  was  right,  even  if  the  remark  was  written  before 
the  days  of  reinforced  concrete.  However,  this  crossing 
presents  a  problem  that  would  be  hard  to  solve  in  any  other 
way  and  doubtless  this  same  condition  arises  at  other  times. 
All  examples  that  can  be  obtained  on  this  important  prob- 
lem should  be  made  available  to  the  engineering  profession 
through  its  publications  that  designers  may  have  data  from 
which  they  can  approximate  the  effect  of  the  skew. 

J.  Charles  Rathbun. 

Seattle,  Wash.,  March  21, 1923. 

Riveting  Painted  Surfaces:   Some  Paint 
,  Knowledge  Needed 

Sir — The  tests  of  riveting  painted  plates  described  in  your 
March  8  number,  p.  460,  are  open  to  the  following  criticisms: 

Laboratory  tests  (these  were  such)  should  be  made  or 
supervised  by  a  trained  laboratory  man — and  paint  tests 
especially  by  some  one  experienced  in  paint  manufacture. 

Mr.  Greene  says  the  paint  was  composed  of  67  lb.  of  red 
lead  to  a  gallon  of  boiled  oil,  plus  a  gallon  of  raw  oil,  plus 
s  gallon  drier.  It  has  long  been  customary  to  describe  red 
lead  paints  as  containing  so  many  pounds  of  red  lead 
(meaning  dry  red  lead)  to  a  gallon  of  oil;  but  I  think  in 
this  case  it  means  67  lb.  paste  red  lead,  which  would  contain 
about  62.6  lb.  of  dry  red  lead,  and  a  little  more  than  0.56 
gal.  of  oil.  This  would  make  the  paint  batch  contain  about 
2J  gal  of  oil,  and  a  third  of  a  gallon  of  drier,  and  measure 
almost  exactly  33  gal.  This  means  that  it  contained  about 
21.7  lb.  dry  red  lead  to  the  gallon  of  vehicle  or  24.4  lb.  to 
each  gallon  of  oil;  a  rather  thin  paint. 

The  important  and  significant  thing  is  the  great  amount 
of  drier.  Such  a  paint  ought  not  to  have  any  drier,  because 
the  boiled  oil  contains  enough  for  itself  and  the  raw  oil;  and 
if  it  were  all  raw  oil,  five  per  cent  of  drier  would  be 
enough.  Most  painters  know  that  a  large  excess  of  drier 
makes  paint  .set  up  immediately  and  harden  quickly;  but 
what  they  do  not  know  is  that  this  sudden  setting  up  is  a 
sort  of  gelatinization,  and  this  apparently  dry  paint  holds 
the  turpentine  (which  constitutes  nearly  all  of  the  bulk  of 
the  drier)  and  lets  it  evaporate  very  slowly.  Exposed  to  the 
air,  it  will  in  time  disappear.  The  paint  may  not  be  as 
durable  as  it  should  be,  but  eventually  the  film  will  come  to 
a  stable  condition. 

But  in  this  case,  as  soon  as  one  coat  was  dry,  another 
and  another  was  put  on,  and,  while  the  final  three  coats 
appeared  to  be  dry  and  hard,  probably  half  of  the  original 
turpentine  was  still  in  it;  solidified  turpentine  is  an  article 
of  commerce  and  is  sold  for  china-painters  as  "fatty  oil." 
When  the  hot  rivet  came  close  to  this  paint,  if  the  temper- 
ature rose  to  320  deg.  F.  the  turpenfine  in  it  became  a  gas 
and,  in  blowing  out,  carried  with  it  a  good  part  of  the  not 
very  hard  linseed  oil  in  which  it  was  dissolved.  That  was 
the  cause  of  the  "boiling  out"  of  the  paint. 

I  repeat  that  you  cannot  harm  pure  linseed  oil  by  heating 
it  to  600  deg.  for  a  few  minutes,  nor  by  heating  to  550 
deg.  for  several  hours,  and  it  does  not  boil  at  these  tem- 
peratures. I  do  not  doubt  what  Mr.  Greene  and  Mr.  Fickes 
say;  nor  that  they  tried  faithfully  to  get  at  the  facts;  but 
they  are  not  to  blame  for  not  kno\\ang  some  of  these  things. 

The  important  point  is  that  in  this  experiment  part  of 
the  turpentine  which  was  in  the  drier  remained  in  the  film 
as  a  kind  of  solidified  gas;  and  when  heated,  it  became  a 
true  gas  and  forced  its  way  out.  It  can  easily  be  under- 
stood that  even  a  little  would  make  a  great  disturbance. 

New  York,  March  22,  1923.  A.  H.  SabI.V. 
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CURRENT    EVENTS     IN     THE    CIVIL    ENGINEERING     AND    CONTRACTING    FIELDS 


News  Brevities 


Ceremonies  in  Connection  with  the 
breaking  of  ground  for  the  construction 
of  the  Brooklyn  shaft  of  the  Brooklyn- 
Richmond  freight  and  passenger  tunnel 
will  be  held  at  Bay  Ridge  at  3  P.  M. 
Saturday  April  14. 

New  Cars  and  Locomotives,  costing 
more  than  $17,000,000,  which  have  just 
been  ordered  by  the  Southern  Railway 
System,  will  nearly  all  be  built  at 
points  on  the  Southern's  lines.  Fifty 
freight  locomotives,  16  passenger  loco- 
motives, 5  dining  cars,  3,070  box  ears, 
2365  hopper-bottom  coal  cars,  2,000 
gondola  coal  cars,  and  200  stock  cars 
are  included  in  the  order.  All  of  them 
are  contracted  for  delivery  during  the 
summer. 

Investigation  of  Excessive  Overhead 
charges  upon  reclamation  projects  under 
government  control  in  the  western 
states,  according  to  an  announcement 
of  the  Department  of  the  Interior,  is 
to  be  made  by  Assistant  Secretary  of 
the  Interior  D.  W.  Davis  on  a  tour  of 
personal  inspection  in  which  he  will  be 
accompanied  by  A.  P.  Davis,  director. 
United  States  Reclamation  Service.  The 
two  will  leave  Washington  April  14. 

Cities  in  Michigan  May  Incorporate 
as  port  districts  hereafter  under  author- 
ity granted  by  an  amendment  to  the 
state  constitution  approved  by  the 
voters  of  the  state  April  2.  The  meas- 
ure had  been  defeated  at  two  previous 
elections.  A  large  favorable  majority 
to  the  amendment  was  cast  in  Detroit 
in  view  of  local  interest  in  the  pro- 
posed Port  of  Detroit. 

The  Chicago  Zoning  Ordinance,  as 
prepared  by  a  commission  of  twenty- 
one  members  which  was  appointed  by 
the  mayor  in  July,  1921,  was  adopted 
on  April  .5  by  the  unanimous  vote  of 
the  Cnicago  city  council.  The  chairman 
of  the  commission  is  Charles  Bostrom, 
city  building  commissioner,  and  its  zon- 
ing expert  is  Edward  H.  Bennett  of 
Chicago. 

Paralleling  in  a  Measure  the  recent 
gift  of  Ambro.se  Swasey  of  Cleveland 
of  $500,000,  which  made  possible  the 
organization  of  the  Engineering  Foun- 
dation, comes  the  bequest  of  a  like 
•um  to  the  furtherance  of  scientific 
Stady  by  Sir  Alfred  Yarrow  to  the 
Boyal  Society  in  London. 

Probably  the  Longest  of  the  Numcr- 

Mm  minor  railways  which  have  been 
•bandonod  during  the  pa'<t  few  years 
on  account  of  financial  conditions  is  the 
234-mile  line  of  the  Chicago,  Peoria  & 
St.  Loui.i  Ry.,  extending  from  Pekin, 
111.,  to  East  St.  Loui.q.  The  Interstate 
Commerce  Commission  has  authorized 
the  receivers  to  abandon  the  line,  which 
will  be  sold  either  as  a  whole  or  in  part 
•nd  will  probably  cease  to  be  an  oper- 
ated line.  Negotiations  for  purchase 
by  larger  connecting  lines  have  been 
unimccesHful. 


Am.  Soc.  C.  E.  Again  Rejects  Affiliation 
In  Federated  Engineering  Societies 

Total  Adverse  Vote  581  More  Than  in  1920— Three  Districts  Report 
Favorable  Plurality— Total  Vote  5,753 

In  the  letter  ballot  canvassed  April  6  membership  and   3,641   against  it.     In 

the  American  Society  of  Civil  Engineers  only  three  districts  was  there  reported 

again  decisively  voted  against  affiliation  a  plurality  in  favor  of  affiliation,  these 

with  the  Federated  American  Engineer-  being   Districts    7,   9   and   11       In   Dis- 

ing   Societies.     The  vote  was  2,112  for  trict   1    (New  York)    the  total  resident 


.\.M.  SOC.  C.E.  VOTE  OX  PROPOS.\L  TO  JOIN  FEDERATED  A.MEKIC.\.\  ENGINEERING 
SOCIETIES 

listrict           »I      *•!        2         3         4         5          6          7         8         9         10        II        12        13        H        15  Totni 

>,"■« 25      166       84      107      143      134       87     276      167      184      1 09      191      102       84      108      145  2  112 

•lu^alil-                                              "^     "''     ^'■'      ''*''      "*"      '^''     ^"^      '*'      '"     ^'"      '**     ™  '■•'•'' 

l'_;>J^y.- 132     ...       30     ...          2     164 

again.st..      59     522     247      104      149      120      127      ...        19      .  ,  .        94          .        22      125        50       55  1.693 
♦Foreign.          *•  Resident.         Total  Vote:  5,753.          Total  Plurality  Againiit    1,529. 


COMPARISO.N   OF    1920  AND    1923   VOTE 
1920       1923      Differenc 

lo 3,278      3,641  +363 

'es 2.330      2,112        —218 


Total 5,608      5,753 

Nceative  plurality 948      1,529 

In  1920  defeated  in    9  of  the  Bdistriets. 
Ill  1923  defeated  in  12  of  the  15  districts. 


145 


vote  was  854,  of  which  number  688  re- 
jected the  plan  of  affiliation. 

The  accompanying  map  indicates  how 
the  country  is  divided  into  districts. 
In  the  table  at  the  left  is  given  the 
comparison  of  votes  canvassed  in  1920 
and  1923.  Since  1920  two  new  districts 
have  been  added. 


.M.\r  .'JHOWINi;   A.M.    .^iOf 


HiRher  Court  Holds  N.  V.  Dwell- 
ing Exemption  Law  Valid 

The  Appellate  Division  of  the  New 
York  State  .Supreme  Court  in  a  decision 
handed  ilown  April  6  reversed  the  deci- 
sion of  the  lower  court  and  tleclared 
constitutional  the?  act  pas.sed  by  a  spe- 
cial session  of  the  New  York  Legis- 
lature in  1920,  authorizing  the  munic- 
ipalities of  the  state  to  exempt  low-cost 
dwellings  and  ajiartment  houses  from 
taxation  for  a  period  of  ten  years,  pro- 
vided that  rc.nstruction  was  begun  prior 
to  April  1,  1920.  The  decision  of  the 
lower  court   was  given  in   Engineering 


Newn-Rfcord  March  29,  p.  ."198.  The 
Appellate  Division  in  a  unanimous  de- 
cision put  the  tax  exemption  in  the 
same  class  as  other  emergency  legis- 
lation to  relieve  the  housing  situation 
passed  by  the  special  session  of  the 
New  York  Legislature  in  1920  and 
sweepingly  over-ruled  the  opinion  of 
the  lower"  court  that  (1)  the  tax  ex- 
emption law  delegated  the  powers  of 
the  Legislature  and  (2)  gave  special 
exemption  from  taxation  because  the 
act  was  permissive  and  some  cities 
might  while  others  might  not  accept 
its  provisions.  Whether  another  appeal 
will  be  taken  has   not  been  nnnounred. 
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Spokane  Engineers  Discuss 
Licensing  Bill 

At  a  recent  meeting  of  the  Associ- 
ated Engineers  of  Spokane  considerable 
discussion  was  had  of  the  bill  before 
the  Washington  Legislature  which  pro- 
vides, for  the  registration  of  all  engi- 
neers practising  in  the  state.  However, 
no  recommendation  was  made  in  view 
of  positive  action  taken  by  the  local 
sections  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers 
and  of  the  American  Society  of  Civil 
Engineers.  The  former  organization 
memorialized  the  state  legislature  with 
unqualified  opposition  to  every  form  of 
registration  and  licensing  of  engineers 
as  being  contrary  to  American  ideals 
of  Freedom.  The  memorial  deplored 
the  attempt  at  license  and  characterized 
any  legislation  of  the  sort  as  an  insult 
to  the  profession. 

The  local  section  of  the  Am.Soc.C.E. 
favored  the  bill  as  the  lesser  of  evils 
inasmuch  as  the  demand  for  registra- 
tion and  licensing  seems  to  be  the 
tendency  of  the  times.  The  civils  are 
reported  to  have  considered  the  bill 
harmless  outside  of  the  heavy  initial 
fee  charged,  and  are  reputed  to  have 
expressed  the  opinion  that  should  they 
oppose  this  particular  bill  something 
worse  might  be  presented. 

Members  of  the  local  sections  of  the 
American  Institute  of  Electrical  Engi- 
neers and  of  the  American  Society  of 
Mechanical  Engineers  have  proven  non- 
committal. 

The  proposed  Washington  bill  as 
passed  in  the  house  allows  licenses  to 
those  practising  within  the  state  who 
register  within  six  months  after  the 
bill  becomes  effective.  An  initial  fee  of 
$20  is  required  and  $1  per  year  there- 
after. Penalties  are  provided  for  call- 
ing oneself  an  engineer  if  not  regis- 
tered, and  excludes  from  court  work  or 
state  work  those  who  are  not  registered. 


Chicago  Engineer  Reinstated 

The  Chicago  Board  of  Local  Im- 
provements has  recently  reinstated 
John  B.  Hittell,  as  chief  engineer  of 
streets.  He  was  suspended  Dee.  10, 
1915,  by  the  board  as  a  result  of  a 
letter  from  the  Civil  Service  Comrnis- 
sion  directing  his  suspension  pending 
an  investigation  of  the  methods  em- 
ployed in  awarding  paving  contracts. 
No  investigation  was  held  of  Mr. 
Hittell's  conduct  but  he  did  not  get 
back  his  position. 

He  asked  a  year's  leave  of  absence 
which  was  granted  on  condition  that 
he  submit  his  resignation  (as  a  formal- 
ity so  the  commission  held  at  the  time). 
At  the  end  of  the  year  the  commission 
refused  to  reinstate  him. 

Finally  a  successful  suit  was  brought 
in  the  Cook  County  Circuit  Court  which 
was  carried  by  the  city  to  the  Appellate 
Court.  The  latter  upheld  the  Circuit 
Court  which  was  directed  to  mandamus 
the  Civil  Service  Commission  to  restore 
Mr.  Hittell  to  his  former  position  with 
payment  for  back  salary. 

Mississippi  River  Bridge  to  Be 
Built  by  Twin  Cities  Jointly 

C.  M.  Babcock,  state  highvvay  com- 
missioner of  Minnesota,  is  chairman  of 
a  commission  of  five  members  created 
by  the  legislature  of  that  state  to  direct 
the  construction  of  a  concrete  bridge 
over  the  Mississippi  River  between  St. 
Paul  and  Minneapolis  near  the  govern- 
ment high  dam.  Other  members  of  the 
commission  are  the  presidents  of  the 
city  councils  and  the  city  engineers, 
G.  M.  Shepard,  St.  Paul,  N.  W.  Elsberg, 
Minneapolis.  By  the  enabling  act, 
which  has  been  signed  by  the  governor, 
each  city  is  authorized  to  issue  up  to 
$800,000  for  the  project.  The  bridge  is 
part  of  a  joint  Twin  Cities  program  to 
serve  the  proposed  Ford  Motor  Co.  plant 
at  the  high  dam  with  traffic  facilities. 


Contractor  Ships  Culvert  Pipe  by  Parcel  Post  Mules 


How  a  contractor  made  use  of  the 
parcel  post  for  delivering  construc- 
tion material  in  an  isolated  mountain 
country  is  told  in  the  accompanying 
picture.  In  his  contract  for  work  on  the 
Klamath  River  Forest  road,  in  California, 
,  the  contractor  was  faced  with  a  serious 
problem  in  distributing  his  culvert  mate- 
rial in  advance  of  the  building  of  any  sort 
of  highway.     The  cost  of  transportation 


promised  to  be  a  big  item  until  he  hit  upon 
the  scheme  of  sending  material  by  parcel 
post.  This  was  done  with  as  much  of  the 
stuff  as  seemed  necessary  and  feasible. 
The  picture  shows  parcel  post  mules 
making  their  way  over  the  mountains 
loaded  with  corrugated  iron  culvert  pipe. 
The  new  road  penetrates  a  region  which 
is  inhabited  by  Indians  Tving  practically 
in  the  primitive  fashion. 


Port  Authority  Takes  First  Step 
to  Develop  Its  Plan 

On  April  5  in  response  to  a  summons 
from  the  Interstate  Commerce  Commis- 
sion, the  representatives  of  the  trunk 
railroads  having  terminals  at  the  Port 
of  New  York,  appeared  before  the  In- 
terstate Commerce  Commission  and  the 
Port  of  New  York  Authority,  sitting 
concurrently,  to  show  cause  why  certain 
portions  of  their  lines  located  along  the 
New  Jersey  waterfront  at  New  York 
should  not  be  consolidated  into  one  rail- 
road as  outlined  in  the  Port  Authoritj''s 
plan  for  the  development  of  the  Port  of 
New  York,  and  called  on  that  plan  the 
New  Jersey  Inner  Belt  Line,  Marginal 
Railroad  No.  13. 

The  first  part  of  the  hearing  lasted 
until  the  afternoon  of  April  7,  and  was 
devoted  to  the  presentation  of  the  case 
on  the  part  of  the  Port  Authority  by 
counsel,  by  the  examination  of  witnesses 
and  by  exhibits.  The  counsel  for  the 
Port  Authority  in  presenting  the  case 
took  the  attitude  that  according  to  the 
law  which  created  it,  the  Port  Author- 
ity must  first  demonstrate  to  the  Inter- 
state Commerce  Commission  that  the 
proposed  belt  line  was  both  physically 
practical  and  economically  desirable  at 
this  time,  and  that  consequently  the  con- 
sideration of  matters  of  policy  and 
methods  of  operation  would  be  a  waste 
of  the  commissions'  time  until  after  it 
had  decided  the  former  question  in  the 
affirmative. 

Marginal  Belt  Line  No.  13  as  called 
for  in  the  approved  plan  for  the  de- 
velopment of  the  Port  of  New  York  is 
made  up  of  17  miles  of  existing  railway 
tracks  paralleling  the  New  Jersey 
waterfront  from  Fort  Lee  on  the  north 
to  Constable  Hook  on  the  south.  The 
tracks  in  question  are  largely  used  now 
for  interchange  and  interswitching  and 
the  Port  Authority  claims  that  the 
operation  of  them  as  a  complete  belt 
line  serving  all  the  railroads,  industries 
and  shipping  interests  along  the  New 
Jersey  water-front  can  be  effectuated 
without  any  new  construction,  that,  in 
fact,  such  an  arrangement  was  put  into 
effect  during  the  war. 

Upon  the  conclusion  of  the  presenta- 
tion of  the  testimony  by  both  sides  the 
Port  Authority  will  ask  the  Interstate 
Commerce  Commission  that  if  the  Com- 
mission is  of  the  opinion  that  the  de- 
velopment of  Marginal  Railroad  No.  13 
is  possible  and  economically  desirable 
at  this  time,  it  will  issue  an  order  di- 
recting the  railways  concerned  to  take 
steps  to  create  such  a  belt  line. 

The  hearing  adjourned  on  April  7  to 
allow  the  railroads  to  examine  the  testi- 
mony and  exhibits  before  being  called 
upon  to  reply. 


Start  Probe-  of  Old  New  Jersey 
Highway  Commission 

Having  confirmed  Governor  Silzer^s 
appointment  of  the  four-man.  biparti- 
san highway  commission,  the  New 
Jersey  legislature  will  now  probe  the 
old  "highway  commission.  Attorney 
General  Thomas  F.  McCran  being  dele- 
gated to  conduct  the  investigation.  The 
state  has  instituted  suit  in  the  Court 
of  Chancery  to  recover  $140,000  which, 
it  is  claimed,  the  state  was  mulcted 
of  in  the  purchase  of  land  for  ap- 
proaches to  the  proposed  new  $3,000.- 
000  bridge  between  Perth  Aniboy  and 
South  Amboy. 
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Colorado  Society  Wants  Local 
Engineer  for  Tunnel  Board 

W.  M.  McMechen,  president  of  the 
Colorado  Society  of  Engineers  has  ad- 
dressed a  letter  to  William  P.  Robin- 
son, chairman  of  the  Moffat  Tunnel 
Commission  urging  the  appointment  of 
a  local  man  as  chief  engineer  for  the 
commission.     Part  of  the  letter  follows: 

"As  president  of  the  Colorado  So- 
ciety of  Engineers,  I  am  directed  to 
place  before  you,  not  only  the  protest 
of  our  society,  but  protests  communi- 
cated to  our  secretary  from  prominent 
engineers  of  other  state  engineering 
bodies,  against  the  appointment  of  an 
engineer  from  outside  the  state  as  chief 
engineer  of  the  Moffat  Tunnel  Commis- 
sion. The  Colorado  Society  of  Engi- 
neers, through  the  action  of  its  presi- 
dent, wishes  to  go  on  record  as  being 
absolutely  opposed  to  the  importation 
of  an  engineer  from  outside  the  state, 
since  it  is  possible  to  secure  experienced 
and  competent  engineers  in  Colorado. 

"The  construction  of  the  Moffat  tun- 
nel is  peculiarly  a  Colorado  project.  It 
is  a  deliberate  act  by  the  citizens  of  the 
Moffat  tunnel  district  to  improve  trans- 
portation facilities  in  a  portion  of  the 
state  whose  future  development  de- 
pends upon  the  securing  of  better 
means  of  railroad  communication. 

"The  Colorado  Society  of  Engineers 
is  not  alone  in  taking  this  attitude.  It 
is  safe  to  say  that  the  members  of  the 
other  scientific  and  engineering  so- 
cieties of  Colorado  are  practically 
united  in  their  demand  for  the  appoint- 
ment of  a  Colorado  man  as  chief  engi- 
neer of  the  Moffat  Tunnel  Commission, 
and  this  statement  rests  upon  the  fact 
that  a  number  of  the  most  prominent 
engineers  in  Denver  have  communi- 
cated with  the  secretary  of  this  society, 
and  have  expressed  in  positive  terms 
their  disapproval  of  the  plan,  known 
to  be  considered,  of  importing  an 
Eastern  man  of  the  New  York  group. 

"The  secretary  of  the  Colorado  So- 
ciety of  Engineers  has  been  informed 
that  this  proposal  will  be  regarded  by 
the  engineering  profession  of  the  state 
as  a  direct  reflection  upon  the  profes- 
sion and  will  be  considered  as  a  per- 
sonal affront  to  its  prominent  mem- 
bers." 

State  Sanitary  Engineers  Meet 
in  Washington,  May  16-17 

The  fourth  annual  conference  of  state 
sanitary  engineers  will  be  held  at 
Washington,  D.  C,  May  16  and  17. 
Membership  includes  the  chief  sanitary 
engineers  of  state  health  departments 
and  other  chief  sanitary  engineering 
official.s  having  charge  of  .sanitary  engi- 
neering work  of  the  states,  and  three 
sanitary  engineers  of  the  United  States 
Public  Health  Service.  The  mcfting.t 
will  be  held  at  the  United  States 
Capitol  I>aboratory.  A  prominent  part 
of  the  program  includes  a  discussion  on 
the  proposed  Treasury  Ijopartmcnf 
Water  Standards,  which  will  be  opened 
by  Surgeon  A.  .1.  Mcl-aughlin  of  thf> 
United  States  Public  Health  Service. 
Most  of  the  topics  on  the  program  re- 
late to  water  supplies  and  allied  mat- 
ters, but  sewage  dispo.nal  and  mosquito 
control,  sanitation  of  bathing  beaches, 
etc.,  will    be   up   for   discussion.      Pro- 

Sums  can  be  obtained  from  I.  W. 
endelsohn.  Assistant  Sanitary  Engi- 
neer. United  States  Public  Health  Serv- 
ice, Washington.  D.  C 


Col.  Keller  Resigns  as  D.  C. 
Engineer  Commissioner 

Col.  Charles  Keller,  a  widely  knovim 
officer  of  the  Corps  of  Engineers,  U.  S. 
Army,  who  has  served  for  the  past  two 
years  as  Engineer  Commissioner  of  the 
District  of  Columbia,  has  resigned  as  a 
District  Commissioner  to  undertake  im- 
portant duties  in  connection  with  hy- 
dro-electrical development  on  the  Coast. 

While  Col.  Keller  is  eligible  for  re- 
tirement, it  is  understood  that  he  will 
ask  at  this  time  for  a  leave  of  absence 
only.  It  is  understood  that  the  Byllesby 
Engineering  and  Management  Corp.  has 
agreed  to  give  him  a  five-year  contract. 
Before  signing  the  contract,  however, 
and  definitely  retiring  from  the  army, 
it  is  understood  that  Col.  Keller  pre- 
fers to  familiarize  himself  more 
thoroughly  with  the  character  of  the 
work  he  will  be  called  upon  to  perform. 

Throughout  his  engineering  career, 
which  began  with  his  graduation  at 
West  Point,  in  1890,  Col.  Keller  has 
taken  great  interest  in  water-power  de- 
velopment. As  the  representative  of  the 
War  Department,  he  supervised  most 
of  the  important  installations  at  Niag- 
ara Falls  and  was  the  representative 
of  the  Department  who  assisted  in  the 
drafting  of  the  Federal  Water  Power 
Act. 


Hetch  Hetchy  Dam   Is  Now 
"O'Shaughnessy  Dam" 

The  Board  of  Supervisors  of  San 
Francisco  on  March  2(1  adopted  a  reso- 
lution providing  that  the  Hetch  Hetchy 
Dam  shall  hereafter  be  designated  as 
"O'Shaughnessy  Dam"  in  honor  of  its 
builder.  The  resolution  states  that  the 
dam  is  one  of  the  largest  structures  of 
its  kind  in  the  world  and  will  long 
endure  as  evidence  of  the  knowledge 
and  genius  of  its  creator,  M.  M. 
O'Shaughnessy,  citv  engineer  of  San 
Francisco. 

The  resolution  provides  "That  as  a 
monument  of  the  great  ability  displayed 
in  its  creation  an  '  to  perpetuate  in 
the  years  to  come  the  name  of  its 
builrler  said  structure  shall  be  desig- 
nated and  hereafter  be  known  as 
O'Shaughnessy  Dam"  and  also  "that  the 
Board  of  Public  Works  is  hereby 
directed  to  have  the  aforesaid  name 
suitably  engraved  upon  the  structure." 


Michigan  .loins  Wisconsin  in  Lake- 
Level  Suit  Against  Chicago 

States  attorneys  and  engineers  of 
Wisconsin,  Michigan,  Minnesota  and 
Indiana  met  March  19  and  20  in  Chi- 
cago to  discuss  the  suit  started  last 
year  by  Wisconsin  against  Illinois  al- 
leging lowered  lake  levels  with  damage 
to  lake  ports  due  to  excessive  with- 
drawel  of  water  by  the  Sanitary  Dis- 
trict of  f'hicago.  The  purpose  of  the 
conference  was  to  enlist  the  aid  of  throe 
states  to  Wisconsin's  suit.  From  re- 
liable sources  it  is  learnetl  that  Michi- 
gan was  in<'lined  to  favor  and  join 
with  Wisconsin,  while  the  other  two 
states  were  lukewarm  on  the  proposi- 
tion. 

Three  days  previous  to  the  attorneys' 
conferencp  K.  R.  MrCormick,  editor  of 
the  f'hirnf/n  Trilnivr,  delivered  an  ad- 
dress of  defense  of  the  Sanitary  Pis- 
frirt  before  the  Western  Society  of  En- 
gineers. 


Gen.  William  V.  Judson  Dies 

Gen.  William  V.  Judson,  commander 
of  the  38th  Division  during  1918,  and 
later  commander  of  the  Port  of  Em- 
barkation, New  York,  died  in  Florida 
recently  aged  60  years.  Gen.  Judson 
was  retired  from  the  Corps  of  Engi- 
neers several  months  ago,  his  last 
official  assignment  having  been  division 
engineer  of  the  Northwestern  Division 
with  headquarters  in  Chicago. 

After  two  years  at  Harvard,  Gen. 
Judson  attended  West  Point,  being 
graduated  in  1888.  He  rose  in  the 
Corps  until  in  May  of  1917  he  was  made 
colonel.  Soon  after  he  was  made  a 
brigadier-general  and  placed  in  com- 
mand of  troops.  Various  stations 
which  he  occupied  officially  included 
membership  on  the  Corps  of  Engineers 
Board  of  Rivers  and  Harbors,  super- 
vision of  port  improvement  at  Galveston 
and  of  Mississppi  River  improvements, 
instructor  of  military  engineering  at 
the  U.  S.  Engineer  School,  and  assist- 
ant to  the  Chief  of  Engineers. 

During  the  Russo-Japanese  War  Gen. 
Judson  was  military  attache  "-ith  the 
Russian  Army.  Later  he  was  placed 
in  charge  of  the  light-house  construc- 
tion and  harbor  improvements  on  Lake 
Michigan,  which  station  preceded  a 
term  as  engineer  commissioner  of  the 
District  of  Columbia.  He  went  to 
Russia  in  1917  as  a  detached  officer,  but 
remained  there  in  1918  as  military 
attache  and  chief  of  the  American 
Military  Commission. 

He  was  a  member  of  the  American 
Society  of  Civil  Engineers  and  of 
various  social  clubs  in  Washington  and 
Chicago. 


New  Sewage-Works  Program 
Arranged  for  Philadelphia 

To  add  borrowing  capacity  to  Phila- 
delphia by  releasing  an  alleged  com- 
mitment of  .$29,000,000  of  expenditure 
to  complete  the  far-looking  sewage-dis- 
posal program  authorized  in  1915  by 
the  State  Department  of  Health,  a  re- 
vised program  has  been  arranged  be- 
tween the  city  and  the  state  depart- 
ment named  under  which  the  specific 
commitment  against  the  city's  borrow- 
ing capacity  will  be  reduced  to 
$9,000,000  to  be  expended  at  the  rate 
of  $2,2.'S0,000  a  year  during  the  next 
four  years,  provided  that  the  electors 
approve  a  $9,000,000  loan  to  be  sub- 
mitted to  them  at  an  early  date.  The 
agreement  provides  for  extensions  of 
the  time  limit  for  the  completion  of 
.sewage-works  beyond  the  date  stipu- 
lated in  the  191.5  permit  and  for  still 
further  extensions,  all  contingent  upon 
due  diligence  in  prosecuting  construc- 
tion now  agreed  on  and  in  submitting 
plans  to  carry  out  by  stages  the  full 
program  of  192.1. 

The  191.')  permit  was  based  upon 
plans  for  three  sewage-works,  inter- 
<epting  sowers  and  pumping  plants  es- 
timated to  cost  .$:U, 600,000.  After  the 
city  had  boon  operating  for  six  or  seven 
years  under  the  permit  and  had  appro- 
priated $.'i,.')2.'>.nn0  to  carry  out  the 
{)rogram,  the  city  solicitor,  last  Decom- 
ler,  rendered  an  opinion  that  the  re- 
maining $29,07.''>.000  c.nllod  for  by  the 
program,  most  of  which  would  not  bo 
expended  for  years  to  come,  was  a 
charge  against  the  city's  borrowing 
rapacity.  It  is  expected  one  of  the 
throe  proposed  sewage-works  will  be 
completed  this  summer. 
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Colorado  Signs  River  Pact 

On  April  2  Governor  Sweet,  of  Colo- 
rado, signed  the  Colorado  River  pact 
which  had  been  accepted  by  both  houses 
of  the  Colorado  Legislature.  This  leaves 
only  the  State  of  Arizona  not  signatory 
to  the  pact,  which  is  between  the  States 
of  California,  Utah,  Wyoming,  New 
Mexico,  Arizona,  Colorado,  and  Nevada. 
As  noted  in  these  columns  some  weeks 
ago,  the  Arizona  Legislature  adjourned 
without  ratifying  the  pact  after  a  vote 
of  22  to  22  in  the  Assembly.  It  is  now 
reported  that  the  Governor  of  Arizona 
is  trying  to  call  an  extra  session  for 
reconsideration  of  the  treaty. 

The  whole  subject  of  the  Colorado 
River  power  development,  it  is  now  an- 
nounced, will  be  taken  up  by  the  Federal 
Power  Commission  at  a  meeting  to  be 
held  April  18.  The  Commission  has  ad- 
vised the  Governor  of  Colorado,  accord- 
ing to  a  previous  promise,  that  con- 
sideration is  to  be  given  the  application 
of  James  B.  Girand  for  a  license  to  de- 
velop the  project  at  Diamond  Creek  on 
the  Colorado  River.  It  was  stated  in 
the  letter  to  the  Colorado  Governor  that 
any  license  issued  to  Mr.  Girand  would 
carry  with  it  a  condition  that  the  use 
of  the  water  for  power  purposes  would 
have  to  be  subordinated  to  its  use  for 
irrigation. 

This  carries  with  it  the  intimation 
that  the  Commission  may  act  on  the 
Girand  application  at  its  forthcoming 
meeting. 

It  is  fully  expected  that  the  discus- 
sion will  include  the  whole  Colorado 
River  question.  Any  discussion  of  the 
Diamond  Creek  project  carries  with  it 
the  necessity  of  considering  the  Glen 
Canyon  application  of  the  Southern 
California  Edison  Co.  It  also  is  be- 
lieved that  the  Flaming  Gorge  project 
of  the  Utah  Power  and  Light  Co.  will  be 
brought  up,  since  that  company  is  very 
anxious  to  utilize  the  coming  field 
season  to  do  the  necessary  drilling  to 
establish  foundation  conditions.  The 
Kremmling  project  of  the  Denver  Gas 
and  Electric  Co.  also  is  to  be  considered. 

Baltimore  &  Ohio  Starts  a  New 
Grain  Elevator 

The  Baltimore  &  Ohio  R.R.  Co.  has 
started  the  construction  of  a  new  grain 
elevator  at  its  Locust  Point  Terminals, 
Baltimore,  Md.  The  new  elevator  will 
have  a  capacity  of  3,800,000  bushels 
and  is  so  designed  that  storage  bins  for 
6,000,000  bus.  additional  can  be  built  as 
required.  The  elevator  proper  will  be 
built  of  concrete.  The  grain  handling 
equipment  will  be  the  most  modern 
available  including  car  dumpers,  power 
shovels,  grain  cleaning  and  drying 
equipment,  and  a  gallery  system 
equipped  with  belt  conveyors  for  the 
delivery  of  grain  from  the  elevator  to 
the  ships.  The  total  cost  of  the  work, 
including  the  pier  improvements  and 
yard  changes  will  be  $5,500,000. 

St.  Paul  Ry.  to  Serve  Ford  Plant 

A  41-mile  branch  or  spur  traversing 
the  heart  of  the  city  of  St.  Paul,  Minn., 
is  expected  to  be  built  this  year  at  a  cost 
of  $700,000  by  the  Chicago,  Milwaukee 
&  St.  Paul  Ry.,  in  order  to  serve  the 
Ford  plant  which  is  being  arranged  for 
near  the  high  dam  on  the  Mississippi' 
River.  An  ordinance  has  been  passed 
by  tlie  city  giving  the  railway  company 
permission  to  cross  the  streets  at 
grade. 


Burlington  Ry.  Has  Big  Program 
for  1923  Improvements 

The  1923  program  for  improvement 
work  on  the  Chicago.  Burlington  & 
Quincy  R.R.  aggregates  $.50,000,000,  of 
which  $25,000,000  is  for  additions  and 
betterments,  including  equipment,  and 
$25,000,000  for  maintenance  of  way  and 
structures.  These  figures  compare  with 
$19,370,000  and  $20,769,379  respectively 
for  1922.  In  thus  planning  its  work  the 
railroad  is  not  only  providing  for  the 
business  in  sight  but  to  some  extent 
anticipating  future  developments.  In 
this  large  program  are  the  following 
items:  About  30  miles  of  second  track, 
including  some  realignment,  $2,200,000; 
enlargement  of  yards,  $800,000;  shops, 
roundhouses  and  engine  terminals, 
$1,300,000;  water  and  coaling  stations, 
$350,000;  relaying  rails,  including 
44,000  tons  of  new  rails,  $1,268,000; 
about  160  miles  of  automatic  block 
signal  installations,  $420,000;  replacing 
temporary  bridges,  $1,458,000,  of  which 
$860,000  will  be  for  replacement  in  pei-- 
manent  form.  As  to  equipment,  sixty 
heavy  freight  locomotives  and  7,300 
cars  have  been  ordered,  to  which  will  be 
added  the  purchase  of  1,000  stock  cars 
and  200  combination  coal  and  construc- 
tion cars.  Arrangements  are  being 
made  also  for  heavy  repairs  to  6,000 
coal  cars. 

Fate  of  Water  Supply  Bills  in 
New  Jersey  Legislature 

To  afford  relief  to  municipalities  and 
water  companies  in  Union  and  Somer- 
set Counties  the  New  Jersey  Legisla- 
ture passed  bills  just  before  adjourn- 
ment authorizing  municipalities  to 
contract  for  a  water  supply  with  com- 
binations of  local  companies  and  giving 
cities  in  the  counties  named  power  to 
take  over  and  enlarge  the  works  of  pri- 
vate companies.  For  months  past  the 
municipalities  in  the  section  indicated, 
including  Elizabeth  and  Plainfield, 
have  been  much  concerned  over  pos- 
sible water  shortages  and  some  of  the 
companies  have  pleaded  financial  in- 
ability to  provide  additional  supplies 
under  existing  conditions. 

A  bill  providing  for  a  commission  to 
join  like  commissions  in  New  York'and 
Pennsylvania  in  an  investigation  of  the 
water  resources  of  the  Delaware  River 
was  passed,  but  its  eff'ectiveness  is  con- 
ditioned on  an  appropriation  by  the 
legislature — which  presumably  was  in- 
cluded in  the  annual  appropriation 
bills. 

After  long  and  bitter  contention  the 
status  of  the  Bayonne  project  for  tak- 
ing a  water  supply  from  the  Ramapo 
River  and  the  jurisdiction  of  the  State 
Board  of  Conservation  and  Develop- 
ment on  the  one  hand  and  on  the  other 
that  of  the  North  Jersey  District  Wa- 
ter Supply  Commission  were  left  un- 
changed. The  immediate  intent  of  the 
bills  at  issue  was  to  require  Bayonne 
to  get  the  approval  of  the  district  com- 
mission for  its  proposed  dam  on  the 
Ramapo  River,  a  tributary  of  the 
Passaic,  and  conduit  therefrom  to 
Bayonne.  The  state  board  has  ap- 
proved these  plans.  It  was  alleged  that 
the  East  Jersey  Water  Co.,  which 
through  an  afiiliated  company  now  sup- 
plies water  in  bulk  to  Bayonne,  worked 
against  the  legislation.  Clyde  Potts  is 
engineer  for  the  Bayonne  project  and 
was  one  of  the  storm  centers  in  the 
legislative  contest. 


Illinois  Waterway  Project  Halted 

A  court  decision  as  to  condemnation 
proceedings  for  the  site  of  the  pro- 
posed Starved  Rock  lock,  near  Utica 
111.,  IS  reported  as  likely  to  seriously  de- 
lay progress  on  the  long-projected 
waterway  to  connect  the  Chicago  drain- 
age canal  with  the  Illinois  River  Ac- 
cording to  the  decision  of  the  local 
county  court  the  state  cannot  bring 
condemnation  suits  until  all  towns 
along  the  route  have  approached  the 
construction  of  the  waterway.  The  case 
will  now  go  to  a  higher  court. 


Starrett  Demurs  to  Indictment 
on  War-Fraud  Charge 

Indictments  found  against  eight  in- 
dividuals in  connection  with  war-time 
contracts  have  been  attacked  by  William 
A.  Starrett,  one  of  the  defendants,  who 
has  filed  a  demurrer  charging  the  ac- 
tions have  been  brought  by  the  govern- 
ment purely  as  political  procedure.  The 
demurrer,  filed  in  the  District  of  Colum- 
bia Supreme  Court,  says  that,  inasmuch 
as  the  subject  of  the  indictment  was 
believed  political,  the  criminal  court 
had  no  jurisdiction. 


Illinois  Central  Will  Complete 
Chicago  Freight  Yard 

Work  is  to  be  pushed  vigorously  on 
the  new  Markham  freight  yard  of  the 
Illinois  Central  R.R.,  at  Chicago  and 
it  is  expected  to  have  the  greater  part 
of  the  yard  in  service  before  the  end 
of  1923.  This  yard,  just  south  of  Har- 
vey, 111.,  18^  miles  from  the  Chicago 
passenger  terminal  will  be  the  main- 
line freight  terminal  for  the  Chicago 
district,  where  inbound  trains  will  be 
broken  up  and  outbound  trains  made  up. 
All  movements  north  of  this  yard  will 
be  switching  and  transfer  service. 
This  freight  terminal  was  begun  in 
1918  (see  Engineering  News-Record, 
Aug.  15,  1918,  p.  313)  but  work  has 
been  delayed  by  various  causes.  How- 
ever, about  $2,500,000  has  been  spent, 
mainly  on  the  filling  to  raise  the  site 
to  grade.  The  sum  of  $6,000,000  will  be 
required  for  completion. 

For  northbound  and  southbound 
traffic  there  will  be  two  separate  units, 
each  consisting  (for  the  present  con- 
struction) of  a  10-track  receiving  yard, 
a  10-track  departure  yard  and  a  classi- 
fication yard  with  hump  for  g^ravity 
switching.  The  northbound  classifica- 
tion yard  will  have  sixty  tracks  for 
2,400  cars  and  the  southbound  yard  will 
have  forty  tracks  for  2,000  cars.  Dou- 
ble the  number  of  tracks  in  each  yard 
is  provided  for  by  the  general  plans. 
In  addition  there  will  be  an  engine  ter- 
minal and  a  transfer  station  for  re- 
handling  L.C.L.  fi-eight. 

Since  the  project  was  started  it  has 
been  decided  to  elevate  the  main  line 
along  the  west  side  of  the  yard  in  order 
to  eliminate  all  grade  crossings,  includ- 
ing the  crossing  of  the  Grand  Trunk 
Ry.  and  Baltimore  &  Ohio  R.R.,  at 
Harvey,  where  a  new  passenger  sta- 
tion will  be  built.  This  Harvey  im- 
provement will  require  about  1,000,009 
cu.ft.  of  filling  and  will  cost  about 
$1,200,000. 

The  design  and  construction  of  this 
freight  terminal  yard  are  under  the 
direction  of  F.  L.  Thompson,  chief  engi- 
neer, Illinois  Central  R.R. 
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.  H.  V.  Lucas  has  been  appointed  as    of  the  New  York  division  of  the  N    Y 
vice-president  of  the  Harrison  Construe-     N.  H.,  &  H.  R.R. ;  and  for  four  years 
t'on  Co.  Inc.,  contractors  and  engineers     was    sales    engineer    for    the    Westing- 
with    offices     in     Virginia     Railway    &     house  company  in  New  York,     He  has 
^   Power  Building,  Richmond,  Va.  been   in  the   New   York   office  of  Lock- 

wood,  Greene  &  Co.,  since  1920,  having 
been  transferred  there  from  the  Bos- 
ton office. 


Annaal   Meetings 


AMERICAN  .SOCIETY  OF  CIVIL 
EXGINEKRS.  Xew  York;  Spring 
Jltrting,    New    Orleans,    La.,    April 

ii5-;;u. 

XATIOXAL  CONFERENCE  ON  CITY 
PLANNING,  New  York  ;  Fifteenth 
Conference,  Baltimore.  April  30- 
May    2. 

AMERICAN  ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Annual  Con- 
vention,  Norfolk,   Va..   Jlay   7-9. 

NATIONAL  FIRE  PROTECTION  AS- 
SOCIATION ;  Boston  ;  Annual 
Meeting,    Chicago,    May    8-10. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION. New  York  City ;  An- 
nual Convention,  Detroit,  Mich., 
May  21-25. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelpliia  ; 
Annual  Meeting.  Atlantic  City. 
N.  J.,  June  25-29  or  30. 


^ 


1 

Prof.  Hud.son  B.  Hastings,  for- 
merly of  Bowdoin  College  and  of  Reed 
College,  Portland,  Ore.,  has  been  elected 
to  the  chair  of  administrative  engineer- 
ing at  Yale  University.  This  course 
was  organized  in  the  Sheffield  Sci- 
entific School  four  years  ago  and 
sprang  out  of  the  belief  that  there  was 
an  increasing  demand  for  young  men 
of  ability  trained  so  that  they  would  be 
able  to  start  their  careers  not  on  the 
purely  technical  side  but  more  directly 
on  the  administrative  or  executive  side. 
It  was  also  recognized  that  a  broad, 
sound  training  in  the  principles  of 
economics  and  related  subjects  is  a  val- 
uable asset  to  a  man  in  administrative 
work.  Prof.  Hastings  will  assume  his 
duties  at  the  beginning  of  the  next 
academic  year. 

Martin  A.  Preston,  chief  engineer 
and  secretary-treasurer  of  Brown,  Pres- 
ton &  Derrick,  Inc.,  architects  and  en- 
gineers of  Detroit,  Michigan,  has  dis- 
posed of  his  interest  and  resigned  as  an 
officer  and  director  of  the  corporation. 
Mr.  Preston  has  not  definitely  de- 
termined upon  his  future  activities  but 
advises  that  they  will  be  along  engi- 
neering and  construction  linos. 

Bfroer  F.  Burman  has  resigned  as 
chief  engineer  of  the  New  Kngland  Oil 
Refining  Co.  He  leaves  at  the  time  of 
completion  of  an  extensive  building  pro- 
RTam  inaugurated  about  two  years  ago 
when  ho  became  connected  with  the 
company.  Formerly  he  was  for  sov- 
ej""'  years  connected  with  the  Atlantic 
Refining  Co.  (to  a  large  extent  robuilrl- 
«ng  the  Pittsburgh  refinery),  and  with 
wie  Jones  &  Laughlin  Steel  Co.,  at 
Pittsburgh.  No  announcement  has  been 
made  of  his  plans  for  the  future. 


Ohit 
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The  Northeastern  Section  of  the 
American  Society  of  Civil  Engineers, 
Boston,  will  be  addressed  April  30,  on 
"The  Use  of  the  Airplane  in  Topo- 
graphic Mapping"  by  Col.  C.  H. 
Birdseye,  chief  topographic  engineer  of 
the  U.  S.  Geological   Survey. 

C  J 

Personal  Notes 


Henry  E.  Elrod,  consulting  engineer 
of  Dallas,  Texas,  who  recently  moved  to 
Santa  Monica,  Calif.,  because  of  ill 
health,  has  been  acting  as  consulting 
sanitary  engineer  to  that  city.  Aside 
from  that  he  is  doing  some  consulting 
work,  specializing  in  sanitary  engineer- 
ing with  particular  reference  to  sewage 
and  garbage  disposal. 

Hazen  &  Whipple,  civil  engineers, 
New  York  City,  announce  the  removal 
of  their  offices  to  25  West  43rd  St. 

J.  Harold  Rapp  Co.  is  a  new  engi- 
neering firm  established  in  Pittsburgh, 
Pa.,  with  headquarters  at  636  Penn 
Ave.  The  firm  will  carry  on  a  business 
of  structural  engineering,  making  de- 
signs for  industrial  plants,  etc.  Offi- 
cers of  the  company  are :  J.  Harold 
Rapp,  president;  Raymond  E.  Lightner, 
vice-president;  William  J.  Erdner, 
treasurer,  and  Albert  T.  Eyler,  secre- 
tary. 

L.  M.  Edwards,  for  the  past  three 
years  superintendent  of  the  Paradise 
Irrigation  District,  Butte  County, 
Calif.,  has  resigned  and  J.  A.  Alley, 
of  Paradise,  Calif.,  named  to  fill  the 
vacancy. 

Ray  Klein,  former  secretary  of  the 
Oregon  State  Highway  Commission, 
Salem,  Ore.,  has  been  appointed  State 
Highway  Engineer  effective  April  1, 
192:).  He  will  still  continue  as  secre- 
tary for  the  commission.  He  succeeds 
Herbert  Nunn,  recently  resigned. 

E.  R.  Gray,  city  engineer  of  Hamil- 
ton, Ont.,  will  resign  April  15  in  order 
to  take  a  position  as  manager  of  the 
park  board  of  Hamilton.  \V.  L.  Mc- 
Faul,  now  assistant  city  engineer,  has 
been  appointed  by  the  city  council  to 
succeed  Mr.  Gray. 

Luther  R.  Tillotson  has  been  ap- 
pointed state  highway  engineer  of 
Kansas  by  Governor  Davis  to  succeed 
M.  W.  Watson,  who  recently  resigned. 
Mr.  Tillotson  is  a  graduate  of  Kansas 
University.  He  was  a  captain  overseas 
in  the  J  10th  Engineers  and  has  been 
connected  with  road  machinery  and 
materials  companies  since  leaving  the 
service. 

Edward  H.  Sargent,  formerly  asso- 
ciated with  the  Bureau  of  Water 
Power  in  the  New  York  .state  engi- 
neer's office,  has  been  appointed  en- 
gineer for  the  Hudson  River  Regulating 
District. 

Hector  MacNeil,  assistant  engineer 
of  the  Canadian  National  Rys.,  has 
been  named  resident  engineer.  Division 
Four,  of  the  Longlac-Nakina  cutoff. 

David  Elwei.l  has  been  appointed 
manager  of  the  New  York  office  of 
Lockwood,  Greene  &  Co.,  to  succeed 
Gen.  W.  H.  Rose,  who.se  resignation 
was  announced  in  these  columns  last 
week.  Mr.  Rlwcll  is  a  graduate  of 
Boston  "Tech,"  and  has  served  the 
P>dison  Electric  Illuminating  Co.  of  Bos- 
ton; the  Wcst-nghouse  Electric  & 
Manufacturing  Co.,  at  East  Pittsburgh; 
was   superintendent   on   electrifications     ton's  proposed  new  hartor, 


Fred  A.  Murray,  chief  engineer  of 
the  Porto  Rico  Irrigation  Service,  sta- 
tioned at  Guayama,  Porto  Rico,  was 
shot  and  killed  in  his  office  the  latter 
part  of  March  by  a  discharged  native 
employee.  Mr.  Murray  had  been  chief 
engineer  of  the  Porto  Rico  Irrigation 
Service  during  the  past  three  years, 
having  previously  served  for  several 
years  as  assistant  chief  engineer. 

Edward  F.  Flaherty,  construction 
engineer,  of  Hollywood,  Cal.,  died 
April  1,  aged  46  years.  He  was  at 
one  time  assistant  to  the  chief  engi- 
neer of  the  Santa  Fe  R.R.  He  was  a 
member  of  the  American  Society  of 
Civil   Engineers. 

Col.  J.  B.  Breathitt,  aged  79,  for 
six  years  a  railroad  commissioner  of 
Missouri,  his  native  state,  died  in 
Tucson,  Ariz.,  April  2.  For  15  years 
he  was  commercial  agent  of  the  South- 
ern Pacific  R.  R.  of  Mexico. 

H.  II.  Stoek.  professor  of  mining 
engineering  at  the  University  of  Illi- 
nois, died  suddenly  March  1.  After 
graduating  from  Lehigh  University  in 
1887  he  became  assistant  engineer  of 
the  Susquehanna  Coal  Co.,  returning 
to  the  university  in  1900  as  an  instruc- 
tor. In  1903  he  became  e  itor  of  Mivra 
and  Mhicrah  and  in  1909  he  went  to 
the  University  of  Illinois  as  professor 
of  mining  engineering. 

Thomas  M.  Vinton,  one  of  the 
pioneers  in  reinforced-concrete  con- 
struction in  the  East  and  formerly  of 
the  firm  of  Tucker  &  Vinton,  New  York 
City,  died  in  Mazatlan,  Mexico,  re- 
cently, where  he  had  gone  last  year  for 
his  health.  He  was  48  years  of  age. 
Mr.  Vinton,  after  leaving  Massachu- 
setts Institute  of  Technology,  engageii 
in  various  engineering  and  construc- 
tion work  in  New  York,  having  been  a 
timekeeper  on  the  Mills  Hotel  No.  1, 
one  of  the  first  reinforced-concrete 
buildings  in  New  York  City.  Practi- 
cally his  entire  professional  career  was 
connected  with  concrete  work.  At  the 
time  of  his  death  he  was  not  active  in 
business,  but  up  until  last  summer  he 
had  been  with  the  Trout  Concrete 
Tile  Corp.,  manufacturers  of  concrete 
products. 

Walter  Hitnter,  civil  engineer  and 
a.ssociate  engineer  of  the  California 
State  Highway  Commission,  was  killed 
April  1  b.v  a  stroke  of  lightning  while 
standing  in  front  of  the  Stockton 
(Calif.)  Golf  and  Country  Cliibhou.se. 
with  a  steel  golf  club  in  his  hand.  Mr. 
Hunter  had  served  as  .Stockton's  city 
engineer  fnr  several  .vears  before  tak- 
ing the  state  position.  He  was  active 
in  reclamation  and  flood-control  work 
and   was  assisting    in    planning  Stock- 


Advice  Given  on  Proper  Care  of 
Concrete  Paving  Mixer 

"Clean  it — Tighten  it— Grease  it." 
These  are  the  instructions  which  Burton 
Franklin,  general  Southern  agent  for 
the  Multi-Foote  concrete  paving  mixer, 
has  issued  in  the  form  of  a  printed 
folder  showing  how  a  contractor,  by 
proper  care,  can  make  his  paving  mixer 
last  longer  and  do  more  work. 

The  modern  paver,  Mr.  Franklin 
states,  is  built  to  mix  more  than  2  tons 
of  material  to  a  batch  and  is  a  machine 
of  many  parts  and  many  bearings. 
Every  night  the  accumulation  of  dirt 
and  cement  should  be  removed.  A  few 
minutes  with  the  hose  will  do  this  work 
easier  and  better  than  if  the  machine 
is  left  for  several  days  until  the  con- 
crete hardens.  Every  night  and  also  at 
noon  during  hot  weather  the  inside  of 


Featuring  of  Record  Runs 
Elicits  Further  Comment 


Supplementing  the  discussion  in  last 
week's  issue  (p.  6Jf3)  other  equipment 
viannfactnrers  this  week  state  the  poli- 
cies of  their  organizations. — Editor. 


By  Morgan  Ramsay 

Assistant  to  rresident, 
l;ay  City  Dredge  Works.  Bay  City,  Mich. 

IT  HAS  always  been  the  policy  of  this 
company  to  refrain  from  mentioning 


record  runs  either  in  advertising,  or 
articles  for  publication.  We  occa- 
sionally have  referred  to  records  made 
by  Bay  City  equipment  when  in  actual 
conversation    with    interested    parties; 

ti,     ^-    ■      "j  1      ,,  ,      -, ,- ,—     ^"    s"'=h    cases    the    underlying    condi- 

the  mixmg-  drum  should  be  cleaned  by  tions  can  then  be  thoroughly  explained, 
turning  within  it  for  a  few  minutes  a  Our  policy  is  to  be  conservative 
small  quantity  of  stone  with  a  liberal  rather  than  to  claim  records,  as  we 
amount  of  water  believe  it  makes  a  greater  hit  with  the 

l.oose  bolts  and  nuts  should  be  contractor  or  engineer  to  tind  that  a 
tightened  This  job  shrould  be  a  daily  machine  actually  does  more  than  was 
duty,    A  loose  bearing  does  its  evil  work     cliamed  for  it,  than  to  find  it  does  jiist 


throughout  the  whole  machine  and  often 
the  first  sign  of  trouble  appears  in  a 
part  far  removed  from  the  loose 
bearing. 

Oiling  and  greasing  should  be  at- 
tended to  regularly.  On  the  Multi-Foote 
paver  there  are  about  60  places  that 
require  oil  and  grease  and  if  any  of 
them  is  neglected  the  machine  will  not 
function  properly.  It  is  better  to  oil 
too  much  than  too  little. 


what  he  had  expected  or  what  was 
promised.  There  is  no  doubt  but  that 
the  contractor  or  engineer  can  easily 
get  the  wrong  impression  of  a  ma- 
chine and  its  possibilities  by  reading 
record-run   publicity. 

As  a  matter  of  fact,  a  recoi'd  run 
does  not  necessarily  mean  a  thing,  when 
all  of  the  elements  entering  into  it  are 
concerned.  There  are  practically  no 
two  construction  jobs,  particularly  in 
the_  drainage  and  excavation  field, 
which  are  similar,  or  which  can  be 
handled  in  connection  with  similar 
labor,  weather  or  soil  conditions,  all  of 
which  are  factors  which  assist  or 
hinder  record  yardage. 


By  H.  B.  Bushnell 

Sales  Enfjineer, 
Western  Wheeled  Scraper  Co.,   Auroia,  III. 


Winners  Announced  in  Shovel 
Company's  Prize  Contest 

To  Herman  Huebscher,  general  con- 
tractor, St.  Paul,  Minn.,  has  been 
awarded  the  first  prize  of  $100  and  a 
gold  watch  in  the  contest  conducted 
by  the  Erie  Steam  Shovel  Co.,  Erie,  Pa., 
for  the  best  upkeep  cost  data  on  power 
shovel  operation.  The  board  of  judges 
consisted   of  Arthur    ~  " 

Brothers,  gener 
geles;  Halber 
gineering       and 

Anhur  C.  Vicary,  vice-president  of  the     ment  that"  could  in   any  way  work  to 
Erie  Company.    Second  and  third  prizes,     the  disadvantage  of  the  contractor, 
consisting  of  watches  and  $.50  and  $25,         The  use  of  cost  data  in  an  advertise- 
respectively,  were  won   by  A.   B.  Cox,     ment  is  scarcely  ever  complete  enough 
assistant  general   manager,   Nova-ulite     to  be  of  real  service  and  is  dangerous 


Co.,  Olive  Branch,  111.,  and  F.  J.  Chap 
lin,  of  W.  A.  Gould  &  Bro.,  Brisbin,  Pa. 
Seventeen  other  prizes  ranging  from 
$20  to  $5  were  awarded.  The  contest, 
calling  for  statements  of  experience  as 
to  the  operating  costs  of  power  shovel 
work,  drew  about  300  entrants. 


the    hands     of    the     inexperienced 
operator. 

Production  records  based  upon  the 
actual  working  conditions,  and  truth- 
fully stated,  give  information  of  value 
if  properly  presented.  If,  however,  these 
records  are  based  upon  special  speed 
tests,   where   the   conditions   are    ideal. 


Vol.  90,  No.   15 

To  Confer  on  Fewer  Grades 
of  Asphalt  for  Road  Work 

Producers   to  Act   with   Dept.  of   Com- 
merce in  Industrial  Waste  Elim- 
ination Program 

Wash iiigton  Coriespimdence 
As  the  result  of  interest  in  the  sub- 
ject stimulated  by  recent  articles  ap- 
pearing in  Engineering  News-Record, 
the  Division  of  Simplified  Practice  of 
the  U.  S.  Department  of  Commerce,  at 
the  immediate  suggestion  of  the  As- 
phalt Association  of  New  York  City, 
has  issued  invitations  to  leading  pro- 
ducers of  asphalt  and  allied  interests 
for  a  preliminary  conference  to  be  held 
in  Washington  April  24  to  discuss  a 
possible  reduction  in  the  variety  of 
grades  of  asphalt  for  roads  and  pave- 
ments and  other  phases  of  co-operation 
as  part  of  Secretary  Hoover's  program 
for  the  elimination  of  waste  in  industry. 
Following  the  publication  of  the  arti- 
cle above  referred  to,  this  journal  called 
upon  a  number  of  the  country's  lead- 
ing highway  and  paving  engineers  for 
their  opinion  as  to  the  feasibility  of  se- 
curing more  uniformity  in  specifications 
and  reducing  the  thirty  or  more  grades 
of  asphalt  ordinarily  demanded  to  about 
seven.  Almost  without  exception  the 
asphalt  users  endorsed  the  project  for 
fewer  varieties. 

This  first  meeting  is  primarily  to  se- 
cure agreement  as  to  standards  among 
the  asphalt  producers  and  at  a  later 
date  a  general  conference,  to  include 
both  producers  and  representatives  of 
the  state  highway  departments,  the  fed- 
eral government,  and  city  and  county 
road  and  paving  oflicials,  is  planned. 

Other  Conferences  Calle» 
The  division  also  has  called  a  pre- 
liminary conference  looking  toward 
Simplification  in  sewer  pipe,  drain  tiles 
and  other  clay  products,  which  will  be 
held  April  23.  Among  associations 
which  will  be  represented  are  the  Clay 
Products  Association,  the  Eastern  Clay 
Products  Association,  the  American 
Society  for  Testing  Materials  and 
others. 

A  conference  of  face  brick  interests 
will  be  held  May  11  by  representatives 
of  the  Face  Brick  Manufacturers'  Asso- 
ciation, the  Structural  Service  Commit- 
tee of  the  American  Institute  of  Archi- 
tecjs^nd  other  interests,  at  the  Simpli- 
t)ivision  to  discuss  the 
nufacturers'  association 
dization.  The  associa- 
tion, through  a  recent  survey,  found  54 
sizes  of  face  brick  being  turned  out, 
many  with  only  slight  variations,  re- 
sulting in  increased  production  costs. 

Decision  on  Hillside  Brick 


The  Standing  Committee  of  the  Pav- 
ing Brick  Conference,  organized  in  1922 
when  many  varieties  were  eliminated, 
met  at  the  Department  of  Commerce 
March  27  and  as  the  result  of  the  1922 
production  chart  which  showed  that  it 
represented    only    4.1    per   cent   of   the 

ri         .         ..        -^       .  „  „„j   ,  u         J  i   ,         .."'-    '      "Utput,  voted  to  eliminate  from  the  list 

Construction  Equipment  Exported     f^,.  tL  t!ltf    ^^^  l^'lu      T         ^2'^R^V^     °*  standards  Hillside  brick   (repressed) 

" -  .   -.   •.  ^-     4  x  oj  X  8i   in.    It  was  decided  to  call 

upon  the  American  Engineering  Stand- 
ards Committee  for  an  investigation 
into   the   value   of  the    services   of  the 


„.  .  ,,  TT  ,.  ^  ^^^  *^^  *^^sts — and  other  days  spent  to 
JMgures  from  the  U.  S.  Department  repair  the  outfit  afterward— naturally 
ot  Commerce  indicate  the  following  ex-  such  production  are  dangerous  and  mis- 
ports  ot  construction  equipment  for  the  leading.  Our  advertising  and  general 
month  of  January  1923:  31  concrete  business  policies  are  very  conservative 
niixers  va  ued  at  $23,624;  29  conveyors  and  do  not  sanction  the  use  of  product 
2t  «9]'99q''''  *'il''*"  *"■  belt  type  valued  tion  records  that  might  be  technically 
at  ?J4,^J9  other  exports  of  road-  true  and  yet  be  misleading  from  a  prac- 
making  and  construction  equipment,  tical  standpoint 
not  classified,  400,000  lb.  at  $63,600.  (To  Be  Continued  Next  Week) 


various  types  of  paving  brick.  A  motion 
to  eliminate  two  other  sizes  from  the 
standard  list  was  lost.  The  variety 
survey  will  be  continued  throughout 
1923  by  the  National  Paving  Brick 
Manufacturers'  Association. 


April  12,  1923 
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Manufacturers  Take  Space  for 
Water- Works  Exhibit 

With  50  per  cent  of  the  members  of 
the  Water  Works  Manufacturers'  Asso- 
ciation still  to  be  heard  from  on  April 
6,  about  75  per  cent  of  the  exhibit 
space  available  at  the  annual  conven- 
tion of  the  American  Water  Works  As- 
sociation in  Detroit  May  21-25  has  been 
applied  for,  according  to  information 
received  from  George  McKay,  of  the 
Leadite  Co.,  Philadelphia,  chairman  of 
the  Exhibit  Committee.  The  number  of 
exhibitors,  to  date,  is  44,  and  indica- 
tions are  that  late  applicants  for  space 
cannot  be  accommodated.  Among  the 
.products  to  be  shown  are  valves,  water 
meters,  pipe  joints,  chlorinating  ap- 
paratus, pumping  equipment,  and 
fittings   of  various   types. 


Special  Train  for  Water- Works 

Convention  at  Detroit 

The  transportation  committee  of  the 
American  Water  Works  Association 
has  arranged  for  a  special  train  to 
Detroit  for  the  annual  convention  in 
that  city.  May  21-25.  It  will  leave 
New  York  at  2  p.m..  May  20,  over  the 
Delaware,  Lackawanna  &  Western 
R.R.,  arriving  in  Detroit  via  the  Michi- 
gan Central  R.R.  May  21,  at  7:10  a.m. 
Reservations  should  be  made  with  the 
chairman  of  the  transportation  com- 
mittee, Walter  H.  Van  Winkle,  50 
Church  St.,  New  York  City. 


Meter  Specifications  Adopted 
by  N.  E.  W.  W.  Association 

After  minor  changes  and  subject  to 
approval  of  its  sister  association,  the 
New  England  Water  Works  Association 
on  March  13  adopted  the  specifications 
for  current,  compound  and  fire-service 
types  of  cold-water  meters  recom- 
mended by  the  Joint  Committee  of  the 
American  and  New  England  Water 
Works  Associations.  Joint  specifica- 
tions for  disk  meters  were  adopted  in 
1921.  Charles  W.  Sherman,  of  Metcalf 
&_Eddy,  Boston,  is  chairman  of  the 
Joint  committee. 

f  ====^ 

Business  Notes 

I  =i 

ECLE.STON  Bros.  &  Co.,  Inc.,  dealers 
in  iron  and  steel,  including  reinforcing 
bars,  shapes,  plates,  galvanized  sheets 
and  tool  steel,  have  moved  from  1G6 
South  St.,  New  York  City,  to  their  new 
plant  at  Borden  Ave.  and  Mount  St., 
Long  Island  City,  where  now  buildings 
cover  a  site  of  about  11  acres. 

Trayi/jr-Dewky  Contracting  Co., 
Allentown,  Pa.,  announces  a  re-incor- 
poration under  the  name  of  the  Cement- 
Gun  Contracting  Co.  The  firm  will 
iipeciali7.e  in  construction  and  repair 
with  the  cement  gun  and  in  addition  is 
prepared  to  build  reservoir.s  and  other 
plain  or  reinforccd-concrcte  structures. 

Chari.f.'?  S.  Williamson,  vice-presi- 
dent of  the  Mead-Morrison  Mfg.  Co., 
died  in  Chicago,  March  .'51.  He  was 
bom  at  Cleveland,  Ohio,  in  1S71  and 
was  ^aduated  from  the  Case  School  of 
Applied  Science  in  1H;»5.  He  had  ex- 
perience with  several  mechanical  engi- 
neering firms  and  Rpccializ«?d  in  the  de- 
sign of  heavy  machinery  for  material 
handling  and  conveying^. 


Canadian  Westinghouse  Co.  Ltd., 
of  Hamilton,  Ont.,  has  received  what  is 
stated  to  be  the  largest  single  order  for 
electric  generators  ever  placed  with  a 
Canadian  company.  The  contract  calls 
for  the  construction  of  eight  generators 
of  the  vertical  water-wheel  type  for  the 
power  development  plant  at  the  outlet 
of  Lake  St.  John  on  the  Saguenay 
River  in  Quebec,  which  is  being  con- 
structed by  Sir  William  Price  of  Quebec 
and  J.  B."  Duke  of  New  York.  Each 
generator  will  be  of  30,000  k.v.a.  capac- 
ity and  their  total  production  will  be 
300,000  hp. 

Stearns  Motor  Manufacturing  Co., 
Ludington,  Mich.,  manufacturer  of  in- 
dustrial engines  used  in  the  Bear  trac- 
tor, Thew  shovel.  Universal  crane, 
Lombard  tractor.  Overland  crane,  Hen- 
neue  tractor,  Hadfield-Penfield  crane 
and  locomotive,  Stinson  tractor,  and 
others,  announces  the  opening  of  a 
sales  and  service  branch  office  in 
Detroit,  at  3420  McDougal  Ave.  Paul 
J.  Kraft,  an  engineer  who  has  repre- 
sented the  Wheeler-Schebler  Carbu- 
retor Co.  for  a  number  of  years,  will 
also  have  charge  of  the  Stearns'  Detroit 
office. 

N.  D.  DOANE,  chief  chemist,  Indian- 
apolis Water  Co.,  has  resigned  to  join 
the  sales  staff  of  the  Wayne  Tank  & 
Pump  Co.,  in  the  water  softening  de- 
partment. His  headquarters  are  Old 
Colony  Building,  Chicago. 


Equipment  and  Materials 

\  =^ 

Small  Tilling  Mixer  Has  Same 

Features  as  Larger  Machine 

The  same  features  of  design  that 
have  characterized  its  larger  mixers 
have  been  incorporated  by  the  T.  L. 
Smith  Co.,  Milwaukee,  in  its  new  half- 


w 

■rtet**^ 

^ 

^      \ 

bag  tilting  mixer  just  placed  on  the 
market,  as  announced  in  last  week's 
issue.  This  machine  designated  as  No. 
375,  with  a  batch  capacity  of  33  cu.ft. 
of  1:3:0  mix  with  materials  containing 
the  usual  40  per  cent  voids,  is  equipped 
with  the  doul)le-cone  drum,  central  gear 
ring  and  roller  track,  anil  independent 
tilting  frame.  For  the  double-cone 
drum  feature  speedy  discharge  i.s 
claimed,  the  drum  returning  auto- 
matically to  the  mixing  position  as  soon 
as   the  tilting   lever    is   released. 

The  main  drive  gear  and  engine  pin- 
ion of  the  new  machine  are  machine 
cut  and  the  bevel  drive  pinion  is  made 
of  40  per  cent  carbon  electric  steel. 
The  power  plant  consist?  of  a  14-hp. 
Fuller  &  Johnson  pas  engine  enuipped 
with  magneto  and  is  completely  housed. 
The  mixer  is  built  in  two  moilels,  one 
equipped  with  two  pressed  steel  wheels 


fitted  with  clincher  rims  for  Ford  30  x 
3i-in.  pneumatic  tires,  and  the  other 
with  four  steel  wheels,  24  in.  in  diam- 
eter and  with  3-in.  grooved  treads.  The 
two-wheeled  model  with  pneumatic 
tires  weighs  only  1,100  lb.  and  is 
equipped  with  a  hauling  stub  for  attach- 
ment as  a  trailer,  to  an  automobile  or 
truck. 


Feeder  for  Bucket  Elevator  Aids 

Unloading  of  Cars 

To  speed  up  the  unloading  of  freight 
cars  with  bucket  elevators  the  Good 
Roads  Machinery  Co.,  Kennett  Square, 
Pa.,  has  designed  a  feeder  in  the  form 
of  a  steel  box  or  covered  chute  11  ft. 
4  in.  long,  20  in.  deep  and  32  in.  wide, 


which  is  set  under  railroad  tracks  and 
at  right  angles  to  them  as  shown  in 
the  accompanying  photograph.  Crushed 
stone,  sand,  gravel  or  other  material  is 
discharged  from  the  bottom  of  the  rail- 
way cars  into  the  trough  of  the  feeder, 
which  is  slightly  inclined  and  given  an 
oscillating  motion  by  an  eccentric  drive 
from  the  bottom  of  the  elevator. 

The  top  of  the  feeder  consists  of  two 
flat  steel  gates  set  in  slides  to  control 
the  amount  of  opening.  It  is  claimed 
that  the  feeder  cannot  be  choked  no 
matter  how  much  material  drops  on 
top  of  the  opening.  This  feeder  is  de- 
signed to  meet  the  objections  sometimes 
raised  by  railroad  officials  to  the  dig- 
ging of  large  pits  underneath  their 
tracks  to  assist  in  car  unloading.  The 
ditch  required  for  the  feeder  need 
never  be  deeper  than  2  ft. 


A.  B.  Wood  Suction  Pump  Patent 
Upheld  by  Court 

Validity  of  the  A.  B.  Wood  patent 
<in  the  pumps  designed  by  him  for  lift- 
ing water  and  sewage  and  for  use  in 
suction  dredging  where  large  solid  ob- 
jects like  blocks  of  wood,  stumps,  etc., 
present  themselves  for  passage  through 
the  pumps  has  been  upheld  by  the 
United  .States  Court  of  Appeals  follow- 
ing appeals  and  cross-appeals  from  the 
District  Court  for  the  Southern  District 
of  Alabama  (Atlantic,  Gulf  &  Pacific 
Co.  vn.  Albert  Baldwin  Wood;  decision 
filed  March  1). 

The  decision  holds  that  a  dredge 
pump  built  and  used  by  the  company 
above  named  is  an  infringement  on  the 
Wood  pati'nt,  even  though  the  Wood 
pump  mentioned  in  the  suit  had  only 
two  vanes,  as  compared  with  three  in 
the  alleged  infringing  pump  and  the 
vanes  in  the  two  pumps  had  other  di.'s- 
similar  features.  One  of  the  claims  in 
the  Wood  patent,  the  higher  court 
points  out,  is  for  a  plurality  of  vanes. 
The  lower  court  ruled  that  "Vanes  K 
and  Gaylord  4"  infringed  the  Wood 
patent  but  that  "Vane  J  with  or  with- 
out the  lugs  attached."  did  not.  The 
higher  court  holds  that  all  three  vanes 
infringe  the   Wood   patent. 
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Intrusion  Waterproofing  Process 
Injects  Plastic  Compounds 

For  the  waterproofing  of  engineering 
structures  such  as  tunnels,  shafts, 
foundations,  retaining  walls,  dams  and 
reservoirs  the  Weber  Engineering  Cor- 
poration, New  York  City,  has  developed 
the  "Intrusion"  process  In  which  a  plas- 
tic compound  is  forced  under  air  pres- 
sure from  an  injector  to  fill  voids  and 
form  behind  the  structure  a  water  seal, 
the  feature  of  which  is  that  it  remains 
in  a  plastic  state  instead  of  setting  up 
hard  like  cement  grout.  Among  ad- 
vantages claimed  for  the  process  are 
the  cheapness  of  materials,  as  com- 
pared with  the  use  of  portland  cement, 
and  the  fact  that  even  under  conditions 
where  vibration  or  settlement  tends  to 
open  up  seams  filled  by  the  grouting 
process  the  plastic  character  of  the  ma- 
terial compound  enables  it  automatically 
to  close  up  any  cracks  or  pores  that 
might  develop.  The  result  is  said  to 
be  equivalent  to  a  membrane  water- 
proofing on  the  outside  of  the  structure 
with  the  additional  advantage  of  a  self- 
healing  feature. 

The  method  is  especially  applicable 
to  conditions  where  the  ground  water 
contains  impurities  such  as  sulphur  or 
salt  in  solution  which  might  affect  the 
hardening  of  a  portland  cement  grout. 
Where  conditions  are  suitable,  however, 
a  special  clay  compound  is  used,  but 
the  process  may  be  employed  with  such 
filling  materials  as  asphaltum  or  tar 
preparations,  sulphur,  paraffine,  fluo- 
silicates,  used  either  hot  or  cold.  For 
the  application  of  the  method  an  in- 
jector has  been  developed.  It  follows 
the  general  principle  of  a  grouting  ma- 
chine, but  has  special  features  adapting 
it  to  the  handling  of  a  plastic  material. 
Carl  Weber,  who  heads  the  organiza- 
tion bearing  his  name,  has  been  en- 
gaged on  the  development  of  his  in- 
trusion waterproofing  method  for  the 
past  three  and  a  half  years.  He  was 
formerly  president  of  the  Cement-Gun 
Construction  Company  of  Chicago,  and 
is  the  founder  and  ex-president  of  the 
Weber  Chimney  Company.  He  is  also 
a  director  of  the  Weber-Bau  A.  G.  in 
Berlin,  Germany.  The  process  outlined 
has  been  applied  to  a  variety  of  engi- 
neering structures  both  in  this  country 
and  in  Europe. 
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Publications  from  the 
Construction  Industty 

Bridges  and  Buildmqs — Anthracite 
Bridge  Co.,  Scranton,  Pa.,  describes  the 
design  and  construction  of  the  South- 
to-East  bridge  at  Scranton,  in  a  22-p. 
booklet.  The  bridge  is  of  reinforced 
concrete  with  a  total  length  of  460  ft. 
8  in.,  and  a  clear  span  of  201  ft.  8  in. 
for  the  main  arch.  The  company  illus- 
trates also  some  of  its  other  types  of 
construction,  including  industrial  and 
business  buildings. 


Drill  Steel  Handbook  —  Sullivan 
Machinery  Co.,  Chicago,  has  issued  an 
80-p.  illustrated  handbook  dealing  with 
the  selection,  heating,  forging  and  tem- 
pering of  rock  drill  steel.  The  tejtt 
also  contains  instructions  for  the  care 
i^nd  use  of  drill  sharpeners  and  drill 
steel  furnaces.  The  book  contains  a 
great  deal  of  practical  information  and 
is  of  a  size  that  fits  in  a  coat  pocket. 


Steel  Paving  Guards — W.  S.  Good- 
win Co.,  Inc.,  Baltimore,  in  a  31-p. 
illustrated  booklet,  shows  how  its  steel 
guards  may  be  employed  to  eliminate 
wear  at  the  edges  of  pavements  or 
along  street-car  rails.  The  g:uards,  it 
is  claimed,  reinforce  the  paving  base, 
hold  the  surface  rigid  and  prevent 
lateral  movement  of  the  surfacing  ma- 
terial. 


from  heavy  steel  hangers.  Trolleys 
equipped  with  high-speed  hoists  are 
made  in  capacities  of  from  J  to  2  tons 
^nd  with  two,  four,  and  eight  wheels 
respectively.  The  overhead  track  may 
be  fitted  with  two-way  or  three-way 
switches.  About  fourteen  pages  of  one 
of  the  pamphlets  are  devoted  to  sketches 
of  installation  details. 


Overhead  Conveying  System — Chis- 
HOLM  -  Moore  Manufacturing  Co., 
Cleveland,  has  issued  two  illustrated 
pamphlets  describing  its  Atlas  over- 
head track  system  for  factory  and  shop 
transportation.    The  track  is  suspended 


Power  Shovels — Thew  Shovel  Co., 
Lorain,  Ohio,  has  just  issued  the  first 
two  folders  of  a  series  on  power  shovel 
construction.  Each  unit  of  the  Thew 
shovel  is  discussed,  beginning  with  the 
boom  and  including  the  turntable, 
truck,  etc. 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


Production  and  Material  Stocks  in  Eight  Cities 

Record  Pig-Iron  Output — Steel  Ingot  Rate  Above  March,  1920 — 
Lumber  Normal — Brick  Stocks  Lower 


Iron  and  Steel — Pig-iron  output  dur- 
ing March  reached  a  record  total  over 
3,521,000  tons  compared  with  the  war 
time  peak  of  over  3,508,000  tons  in 
October,    1916.      The    steel    industry    is 


Minimum  Wage  Act  Invalid, 
Supreme  Court  Declares 

In  a  decision  announced  April  9  and 
generally  regarded  as  one  of  the  most 
far-reaching  that  the  court  has  ever 
made,  the  United  States  Supreme  Court 
by  a  vote  of  5  to  .3,  declared  uncon- 
stitutional the  law  passed  by  Congress 
fixing  the  minimum  wage  for  women 
and  minor  girls  in  the  District  of 
Columbia.  Associate  Justice  Suther- 
land, in  delivering  the  majority  opin- 
ion of  the  court,  maintained  that  the 
law  interfered  with  the  liberty  of  con- 
tract guaranteed  under  the  constitution. 

The  majority  opinion  referred  'to  the 
minimum  wage  act  as  follows:  "The 
feature  of  this  statute  which,  perhaps 
more  than  any  other,  puts  upon  it  the 
stamp  of  invaliditv  is  that  it  extracts 
from  the  employer  an  arbitrary  pay- 
ment for  a  purpose  and  upon  a  basis 
having  no  casual  connection  with  his 
business  or  the  contract  or  the  work 
the  employee  engages  to  do.  The  de- 
clared basis  is  not  the  value  of  the 
service  rendered,  but  the  extraneous 
circumstances  that  the  employee  needs 
to  get  a  prescribed  sum  of  money  to 
insure  her  subsistence,  health  and 
morals." 

In  conclusion  the  court  pointed  out 
that  "if  in  the  interests  of  public  wel- 
fare the  police  power  may  be  invoked 
to  justify  the  fixing  of  a  minimum  wage 
it  may,  when  the  public  welfare  is 
thought  to  require  it,  be  invoked  to  jus- 
tify a  maximum  wage." 

The  decision,  it  is  predicted,  will  es- 
tablish a  nation-wide  precedent,  inas- 
much as  minimum  wage  laws  have  been 
enacted  by  more  than  a  dozen  states, 
six  of  which,  consisting  of  New  York, 
California,  Oregon,  Kansas,  Wisconsin 
and  Washington,  got  permission  to  in- 
tervene in  the  foregoing  case  as 
"friends  of  the  court." 


operating  at  better  than  90  per  cent 
of  capacity  as  against  65  per  cent  one 
year  ago.  Steel  ingot  production  dur- 
ing March  proceeded  at  an  annual  rate 
of  45,000,000  tons,  or  somewhat  above 
the  record  rate  of  March,  1920. 

Actual  tonnage  figures  reported  by 
the  American  Iron  and  Steel  Institute 
for  the  first  quarter  periods  since  1921 
are  given  as  follows: 


1923 


19-22 


1921 


January 3,25!. 694      1,593.482     2,203,186 

February 2,919,017      1,745,022      1,749,477 

March 3,402,007     2,370,751     1,570,978 

Unfilled  orders  on  hand,  March  31, 
as  reported  by  subsidiary  companies  of 
the  United  States  Steel  Corporation, 
amounted  to  7,403,332  tons. 

Lumber — Total  production  for  the 
entire  country  as  reported  to  the  Na- 
tional Lumber  Manufacturers'  Associa- 
tion, reached  958,883,437  ft.  for  the 
four  weeks  ending  March  24,  as  com- 
pared with  785,022,079  ft.  during  the 
four  weeks  ending  February  24.  March 
shipments  of  1,051,222.605  ft.,  exceeded 
those  of  the  preceding  month  by  70,- 
369,967  ft.,  while  orders  totaling  940,- 
072,143  ft.  fell  102,580,797  ft.  under 
February.  Production  now  stands  a 
trifle  above  normal  with  shipments  108 
per  cent  and  orders  92  per  cent  of 
normal  production.  Output  was  20  per 
cent  below  normal  during  the  week  of 
Apr.  1,  1922. 

Cement — Production  began  to  in- 
crease in  January,  advancing  from 
7,704.000  bbl.  to  8,085.000  in  the  follow- 
ing month.  Shipments  recovered  from 
the  seasonal  slump  in  December,  in- 
creasing from  4,858,000  bbl.  that  month 
to  5,419,000  in  January  and  5.963,000  in 
February  of  the  current  year.  Reserve 
stocks  at  mills,  however,  began  to  in- 
crease in  October  with  4.000,000  bbl. 
on  hand,  advancing  steadily  to  13,592,- 
000  bbl.  available  Mar.  1,  1923. 

Brick — Reports  from  members  of  the 
Common  Brick  Manufacturers'  Associa- 
tion of  America  show  a  marked  increase 
in  orders  on  the  books  with  a  slight 
falling  off  of  stocks  on  hand.  Due  to 
weather  conditions,  fully  one  third  of 
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CONDITION.S  OF  .MATERIAL8  STOCKS  UN  IMPORTAN'T  CENTERS 

Stocks  on  hand  in  approidmate  figures,  example:  (Lumber.  Minneapolis,  85,000,000  ft.);  time  required  for  delivery  of  carload  lots  to  city  job  example-    (hollow    tilt- 
Atlanta  5  days) ;  and  stocks  on  hand  in  general  terms,  example:  (sewer  pipe,  Philadelphia,  stocks  low.)  •  f    ■    k 
.San  Francisco         Los  Angeles             Denver                    Minneapolis                 Detroit                     Atlanta                     New  York  Philadelphia 

Sewerpipe Plenty  Sufficient  Del.  24hr.,  Good  Plentyup  Del.  take  Plenty  of  sizes        Stockslow 

local  plant  condition  to  36  in.  5  g' 7  days  6  to  22  in.,  incl., 

shortage  over 
24  in 

Cement Smallresene  Noshortage  Normal  20,000bbl.  Ample  for  40cars  Noshortage  Supply    depleted. 

present  needs 

Lime Stockslow  Enough  Plenty  Ample  Well  supplied         40  cars  Enough;  Fair  quantity   on 

from  local  and  demand  in-  hand. 

Ohio  plants  creasing 

Commonbrick..     Large  quantities    Ample  1,000,000  Plenty;  shortage    Moderate  Plenty  Demand  Nosurplus 

on  hand  of  face  brick  supply  in  heavier  than 

local  yards  supply 

Hallow  tile Well  supplied  Noshortage  Stocks  normal         Sufficient  Slocks  Small  Del.  take  Nearby  plants;       Stockslow. 

„.      ..  ,,  „.  ,  .  Sdaj-B  del.  "by  water 

Lumber  Bigshipments        Heavy  reserves      Shortageat  Largcforthe  Dealers' stocks       Plenty  Del.  take  6  (gi  8      Demand     greater 

being  received         25  mi.  from  mills  season  moderate  weeks  from  mill      than     available 

■-y  85,000  M.  ft.  supply 

''■'It Extensive  Plenty  About  10  Enough  Plenty:  Enough  Heavy  reserves       Plentiful 

native  reserves  care  del.  quick  in  N  J 

■      ictural  steel.     Goodinspots  Enoughin  Warehouse  Meetingail  Noshortage  36  Scars  Builders  having      Mills     unable     to 

warehouses  stocks  sufficient      denmnds  difficulty  in  make    quick 

obtaining  .<tcel        shipments 


the  plants  in  the  Northern  part  of  the 
country  were  closed  during  March. 
Burned  brick  on  hand,  as  of  March  1, 
toUled  18.5,094,000  a.s  against  199,449,- 
000;  orders  reached  302,905,000,  com- 
pared with  2.38,486,000  for  the  month 
preceding. 

San  Francisco — Fairly  well  stocked 
with  track  .supplies,  metal  lath,  triangle 
mesh,  black  and  blue  annealed  steel 
sheets.  Small  supplies  of  lime,  cement 
and  wire  nails.  Especially  heavy  stocks 
of  lumber,  asphalt  and  road  oils;  plenty 
of  all  other  building  materials. 

Los  Angele.s — Heavy  lumber  reserves 
stored  at  harbor,  25  mi.  from  city.   All 


mi  w 


1922- 


-A  1923 


lumber  shipments  by  water  from  North; 
transported  by  truck  to  dealers  yards. 
No  wood  blocks,  paving  stone  or  paving 
blocks  used.  No  market  for  pine  or 
hemlock. 

Denver  —  Lumber  stocks  sufficient 
despite  shortage  at  mills.  About  1,000,- 
000  common  brick  available. 

Minneapolis — Face  brick  two  or  three 
week.s  behind  in  deliveries.  Cement 
«'ocks  in  good  condition  with  1.5,000  to 
20,000  bbl.  in  warehouses.  Dealers  look 
for  no  difficulty  in  meeting  materials 
demands  except  from  transportation 
shortage.  Lumber  stork.i  unusually 
large  for  .season;  estimated  8.5,000,000 
ft.  in  Twin  City  yards. 

Detroit — Fair  stocks  in  all  si/.es  of 
•ewer  pipe  up  to  36-in.;  small  supply  of 
larger  pipe.  Supply  ample  for  present 
needs  being  received  from  nearby  mills. 
Lar^e  orders  for  late  delivery  being 
declined  by  manufacturers.  Ample  sun- 
ply  of  lime  in  warehouses  and  at  Mich- 
igan and  Ohio  kilns.  Moderate  stocks 
of  common  brick  in  local  yards.  Small 
quantity  of  hollow  tile  at  hand;  large 


deliveries  take  several  days.  Moderate 
lumber  stocks  in  dealers  yards.  Plenty 
of  asphalt  and  structural  steel. 

Atlanta — About  forty  cars  each  of 
lime  and  cement;  three  to  five  cars  of 
steel  structurals  on  sidings.  Sewer 
pipe  deliveries  take  from  five  to  seven 
days;  hollow  tile,  five  days.  Plenty  of 
brick,  asphalt  and  lumber. 

New  York  —  Shortage  of  building 
sand  during  last  few  weeks.  Common 
brick  not  coming  into  market  fast 
enough  to  supply  increasing  demand. 
Builders  also  experiencing  difficulty  in 
obtaining  structural  steel  from  mills. 
Plenty  of  sewer  pipe  in  warehouses  in 
sizes  up  to  22-in.;  shortage  of  sizes 
over  24-in.  Sewer  pipe  is  still  fre- 
quently shipped  in  gondolas  for  want  of 
other  cars.  Mill  deliveries  of  pine  lum- 
ber take  two  weeks  longer  than  a  month 
ago. 

Philadelphia  —  Asphalt  plentiful; 
sewer  pipe  and  hollow  tile  stocks  low. 
Fair  supply  of  lime;  no  surplus  of 
common  brick.  Lumber  and  cement 
subject  to  demand  in  excess  of  supply. 


Railroads  Prepare  for  Record 
Volume  of  Traffic 

Plans  to  handle  the  greatest  volume 
of  traffic  in  the  nation's  history  were 
decided  upon  at  a  meeting  of  railroad 
executives  held  in  New  York  April  10. 
Since  .January  1,  1922,  according  to  a 
report  of  the  Car  Service  Division  of 
the  American  Railway  Association,  rail- 
roads have  authorized  an  expenditure 
of  $1,. 540.000,000  for  equipment  and 
trackage;  of  this  sum  $440,000,000  was 
spent  in  1922,  leaving  $1,100,000,000 
available  for  the  current  year.  The 
report,  which  was  approved  at  a  meet- 
ing of  the  Association  of  Railway 
Executives,  indicates  that  car  loading 
records  will  be  broken  repeatedly  this 
year.  Loadings  of  more  than  1,000,000 
cars  weekly  during  thirteen  weeks  of 
this  year  are  predicted. 

In  the  formal  statement  issued  after 
their  meeting  the  railv.'ay  executives 
urged  that  road  and  building  eonstruc- 
tion  be  started  as  early  in  the  season 
as  possible;  that  cars  be  loaded  to 
maximum  capacity  to  bring  the  average 
up  to  riO  tons;  and  that  the  mileage  per 
car  per  day  be  increased  to  .10  for  the 
entire  country.  They  al.so  impressed  on 
the  public  the  desirability  of  storing 
coal  during  spring  and  summer  and 
making  shipments,  where  possible,  dur- 
ing April.  May,  June  and  .July  to  help 
decrea.se  the  usual  congestion  in  Sep- 
tember, October  and  November. 


1923  Highway  Activity  To  Exceed 

Previous  Years,  Says 

Roads  Bureau 

Highway  construction  will  proceed 
during  the  coming  season  on  a  much 
more  extensive  scale  than  ever  before, 
in  the  opinion  of  officials  at  the  Bureau 
of  Public  Roads.  Not  only  is  the 
amount  of  Federal  aid  money  available 
30  per  cent  greater  than  the  amount 
available  last  year,  but  there  are  large 
balances  from  previous  years  which  will 
be  put  under  contract  from  this  time 
forward.  A  portion  of  that  amount  will 
be  lost  if  it  is  not  put  under  contract 
before  July  1.  Since  it  is  improbable 
that  any  state  will  allow  any  of  its 
Federal  aid  money  to  revert  to  the 
Treasury,  it  is  expected  that  an  unusual 
amount  of  work  will  be  put  under  con- 
tract, particularly  in  the  southern 
states. 

If  Florida  catches  up  with  the  road- 
building  program,  it  will  have  to  put 
900  per  cent  more  road  work  under 
contract  than  was  placed  under  con- 
tract last  year. 


Buitdins:   Council   Bill    Pa.ssed   by 
Indiana  Legislature 

The  Senate  bill  designed  to  create  a 
new  state  department  to  be  known  as 
the  administrative  building  council  of 
Indiana  was  passed  by  the  Hou.se  of 
Representatives  of  that  state  before  the 
adjournment  by  a  vote  of  71  to  fi.  It 
passed  the  Senate  previouslv  bv  a  vote 
of  27  to  16.  It  is  expected  "the'bill  will 
be  signed  by  the  governor  at  an  early 
date. 

The  bill  invests  the  council  with 
power  to  administer  and  enforce  any 
and  all  laws  now  in  force  or  to  be 
enacted  relative  to  the  construction,  re- 
pair, or  maintenance  of  places  of  em- 
ployment and  public  buihlings  as  shall 
render  the  same  safe  and  sanitary;  and 
to  ascertain  and  order  such  reasonable 
standards,  rules,  regulations  and  speci- 
fications of  such  places  as  shall  be 
necessary  to  carry  out  the  purposes  of 
the  act.  It  will  give  the  commission 
authority  over  virtually  every  class  of 
construction  in  the  state  except  resi- 
dential construction.  It  is  considered 
to  be  the  forerunner  of  a  state  building 
commission  which  will  unify  the  build- 
ing codes  in  the  various  cities  and 
towns. 

The  chairman  of  the  st.ate  industrial 
board,  the  secretary  of  the  state  board 
of  health  and  the  state  fire  marshal  are 
to  constitute  the  administrative  com- 
mittee of  the  council  and  twel-"  per- 
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sons  to  be  named  by  the  governor  are 
to  constitute  the  advisory  committee. 
On  the  advisory  committee  the  governor 
must  appoint  three  engineers,  three 
contractors,  three  architects  and  three 
building  mechanics  from  the  names  sub- 
mitted, respectively,  by  the  Indiana 
Engineering  Society,  Associated  Build- 
ing Contractors  of  Indiana,  Indiana  So- 
ciety of  Architects  and  jointly  by  the 
Indiana  State  Building  Trades  Council 
and  the  Indiana  State  Council  of  Car- 
penters. Members  of  the  commission 
will  receive  no  pay. 


U.  S.  steel  Raises  Wages  of  Day 
Labor  11  Per  Cent 

An  11-per  cent  increase  in  the  wages 
of  day  labor  in  the  plants  of  its  manu- 
facturing subsidiary  companies,  effec- 
tive April  16,  has  been  authorized  by 
the  United  States  Steel  Corporation. 
The  announcement  was  made  following 
a  special  meeting  of  the  finance  com- 
mittee of  the  corporation  held  in  New 
York  City  April  9.  It  was  also  recom- 
mended to  the  manufacturing  subsidi- 
aries   that    "other    wage    rates    in    the 


iwannfacturing  plants  be  equitably  ad- 
justed to  become  effective  April  16, 
1923." 

The  increase  will  effect  about  200,- 
000  workers,  and  will  mean  an  advance 
to  40c.  per  hour  as  against  the  present 
rate  of  36c.  an  hour  for  common  labor. 
The  present  advance,  it  is  estimated, 
viill  increase  the  company's  weekly  pay- 
roll by  about  .$.500,000.  The  action  of 
the  U.  S.  Steel  Corporation,  it  is  pre- 
dicted, will  mean  a  general  upward 
movement  of  wages  throughout  the 
industry. 


Weekly  Construction  Market 

THIS     limited      price     li.st      is     published  Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weekly    for    the    purpose    of    giving    cur-  Valualsle    suggestions    on    costs    of    work  materials     and     for     the     important     citie.s. 

rent    prices    on    the    principal    construction  can    be    had    by    noting    actual    biddings    as  The    last    complete    list     will    be    found    in 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section.  the     issue     of     April      5 ;     the     next,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  May  3. 

Mtnne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco     Seattle    Montreal 

Structural  shapes,  100  lb ?3.44  24.20  S4.50  -t-?3.30  33,45  23.95  -f?3.70     +M.10      »3.7- 

Structural  rivets,  100  lb 4.00                4.85  5.25  3.75  4.00  5.15  4.75  4. SO     -f6.00 

Reinforcingbars,  |in.  up,1001b 3.34                 4.10  3. IS  -|-3.22J  3.35  3.97^  3.40       -1-4.10     +3.50 

Steel   pipe,   black,   2^   to  6  in.   lap, 

discount 51%  52%  45%  591%,  55-5%,  38%,  38.2@50.2%,  «%      32.76 

Cast-ironpipe,  6in.  andover.ton —58.50  5S.00  57.00  +57.20  60.S0  +67.00  60.00        58.00+60.00 

Concreting  Material: 

Cement  without  bags," bbl 2.70@2.80  +3.25  2. 25  2.20  2.39  2.85  2.71  2.90  —2.68 

Gravel,  I  in.,  cu.yd +2.25  +1.90  2.25  2.25  1.75  1.90  2.15  1.25  1.50 

Sand,cu.yd 1.00  1.24  1.87|  2.25  1.00  1.00  1.50  1.25  1.25 

Crushed  stone,  =  in.,  cu.yd 1.75  2.00  2.50  2.25  2.2S  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft +65.00        +40.00       53.00    —60.00         +45.75       —42.75  39.00         30.00      95.00 

Lime,  finishing,  hydrated,  ton 16.80((?  17. 10     23.00       22.50         20.00  25.50  24.00  22.00         24.00       21.00 

Lime  common,  lump,  per  bbl 3  0O®5.25     — 140         2.50  1.50  1.25  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000 23.50  13.00       11.60         11.00  17@19  12.00  15.00         13.00       16.50 

Hollow     building     tile,     4x12x12, 

perblock...... Not  used         +.0893       .115  .0836  .065  ....  .11         .115 

Hollow    partition    tile     4x12x12, 

perblock .1314  +.0893       .115  .0674  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal +1.13  +1.25     +1.32         +1.25         -H.29  +1.39       +1.34  .86    —1,16 

Common  Labor: 

Commonlabor,  union,  hour +.45@  .70  .35     .30®. 50       50®. 55  .56i         

Commonlabor,  non-union,  hour....    +45®. 70  .30     .30®. 50  .72^        .35®. 50        .3S@.50  .50      .30®. 70        .25 

i:xplanation  of  Prices — Prices  are  to  con-  m.^nt    on    cars.      Gravel    and    crushed   ston'-  plus    freight    to   railway    depot   at    any    ter- 

tractors   in   carload    lots   unless  other   quan-  ciuoted    at    pit.      We    quote    on    brown    lime  minal.     Common   lump  lime  per   18u-lb.  net. 

ties    are    specified.      Increases    or    decreases  ptr    ISO-lb.    net;    white    is    $1.70    for    Kelly  Lumber   prices   are    to    dealers    in    j-ards  at 

from   previous  quotations   are   indicated   by  l.sland  and  $1.60  for  Sheboygan.     Common  San  Francisco,  for  No.  1  fir  common. 

+  ..or    -.signs.      For    steel    pipe,    the    pre-  labor  not  organized.                                                            Seattle  quotes  on  Douglas  fir    (delivered) 

vailmg    discount    from    list    Pnce    is    given :  Denver    quotes     on    fir    instead    of    pine,  instead    of   pine.      Lump    finishing    lime   per 

45-6%    tneans  a   discount   of    45    and    5   per  Cement    -on    tracks";    gravel    and    sand    at  isn-lb.  net.     Hollow   building  tile  delivered, 

cent.     Charge  is  luc.  per  100  lb.  for  cutting  p^  .    stone   on  cars;    lime,    brick,   hollow  tile  Hydrated    lime    in   paper  sacks.      Sand   and 

reinforced    steel    into    2-ft.    lengths    or    over,  and   lumber  on  job.      Tile  price   is  at  ware-  gravel  at  bunkers. 

New  York  quotations  delivered,  except  imiisp  T.inseed  oil  delivered  in  iron  ■..«.. 
sand,  gravel  and  crushed  stone,  alongside  bbrConVmon  lump 'lime  per  180-"b.  net.  Sl-ntreal  quotes  on  pine  casing  Sand. 
dock;  common  lump  lime,  in  280-lb.  bbl.  Atlanta  quotes  sand  stone  and  gravel  ^'O"*"-  S.ravel  and  lump  hme  per  ton.  Ge- 
net, and  hydrated  imief.o.b  cars;,  tile  "on  Peyton  ins'tead  of  cuV  Common^lump  "A",.';  "l,"^!  sVone"'on  ^'idins -^  brfci  f  o  b 
Cemen?and'1fo1ic;itrHSor1;""°?at^^^^^^  limeperl80-lb.net.  ?fant1  sfe"1  anTpW  at  wlrThouse"  Viuiw 
Dick  and  shovel  mfn    60c    per  hr  "»"««  Wotes  lime  per  180-lb.  bbl    Steel,  ^n^    per   ft.     Cement   price   is   in   Canadian 

ri.irn°n    miot PS    hydrated    lime    in    50-lb  cement,    cast-iron    pipe    and    crushed    stone  funds  (the  Canadian  dolKar  stands  at  98.09). 

bags      c^mZn   lump   toe   peri8()-lb.    net  f-o  b-   cars,    other   materials   delivered.  Bag  charge  is  SOc.  per  bbl   .  Discount  of  10c. 

Lumber  delivered  on  job.  Saa   Francisco    quotes   on   Heath   tile.    5i  per  bbl.   for  payment  withm   20   days  from 

MiiineapoUs  quotes  on  fir  instead  of  pine,  x    8    x    115.      Prices    are    all    f.o.b.    ware-  date   of   shipment.      Steel   pipe    per    100   n. 

Brick,  sand  and  hollow  tile  delivered.     Ce-  houses  except  C.  I.  pipe,  which  is  mill  price  net;  JJ-m.,  532.7b;  t>-in.,  Jiios. 


Owing  to  congestion  in  steel  bar  mills 
due  to  volume  of  new  business,  prices 
are  somewhat  higher  this  week  at 
$2.50@$2.80  per  100  lb.,  Pittsburgh,  on 
specified  deliveries,  against  $2.50@ 
$2.75,  one  week  ago.  Many  producers 
are  turning  down  new  orders.  Struc- 
tural shapes  quoted  at  $2.45(S)$2.70, 
f.o.b.  mill;  leading  interests  unable  to 
handle  new  tonnages.  Plates  firm  ^t 
$2.50ca)$2.75  on  new  business  for 
prompt  delivery.  Railroad  car  material 
in  heavy  demand  at  plate  mills.  Steel 
shapes  advanced  10c.  per  100  lb.  in 
Chicago,  San  Francisco  and  Seattle 
warehouses;  bars,  10c.  in  Seattle,  12 Jc. 


Changes  Since  Last  Week 

in  Chicago  and  25c.  per  100  lb.  in  Mon- 
treal, during  last  two  weeks. 

Wages  of  steel  mill  laborers  will  be 
increased  11  per  cent,  effective  April 
16,  involving  at  least  200,000  men.  The 
rate  for  this  grade  of  labor  was  $2  per 
10-hr.  day  in  1915,  which  was  in  turn 
advanced' to  $5.06  in  1920,  dropping  to 
$3  in  1921  and  later  increased  to  $3.60 
in  1922.  The  latest  advance  brings  the 
schedule  to  $4  per  day,  or  100  per  cent 
above  the  1915  rate. 

Cast-iron  pipe  advanced  $2  in  Den- 
ver and  $4  in  Chicago ;  New  York,  how- 
ever, reports  decline  of  $3.50  per  ton. 
Yellow  pine  timbers  up  $2  in  New  York 


and  Atlanta;  down  50c.  per  M  ft.  b.m. 
in  Chicago.  Douglas  fir  rose  $1  in  Min- 
neapolis; but  it  declined  somewhat  in 
Denver. 

Linseed  oil  rising  steadily  due  to 
seed  shortage.  Advances  reported  as 
follows:  San  Francisco,  19c.;  Dallas, 
16c.;  Denver,  14c.;  Chicago,  10c. ;  At- 
lanta, 8c;  Minneapolis,  7c.  and  New 
York  5c.  per  gal. 

Gravel,  ij-in.,  advanced  25c.  in  New 
York  and  15c.  per  cu.  yd.  in  Atlanta, 
during  last  two  weeks.  Sand  prices 
firm  but  unchanged  in  New  York  follow- 
ing recent  period  of  adverse  weather 
conditions  and  sustained  demand. 
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A  Regrettable  Failure 

DEEP  as  was  the  regi'et  awakened  by  the  tirst 
news  of  the  disastrous  tower  collapse  at  Hartford, 
it  was  accompanied  for  the  structural  engineer  by  a 
sense  of  alarm  resulting  from  the  disturbing  uncer- 
tainty concerning  the  causes  of  the  failure.  The  latest 
reports  set  at  rest  such  feelings  of  uncertainty,  by 
revealing  a  most  elementary  cause — though  in  doing  so 
they  only  sharpen  the  regret  and  sorrow  at  the  deplor- 
able loss  of  lives  in  the  accident.  Little  doubt  appears 
to  be  left  by  the  investigations  of  the  tower  ruins  that 
the  most  simple  and  best  known  of  structural  causes, 
lack  of  bracing,  led  to  the  collapse.  Insufficient  bracing 
has  been  known  and  feared  since  the  earliest  days  of 
construction,  and  no  engineer  needs  to  leani  from  the 
Hartford  case  the  lesson  of  keeping  his  structures  well 
braced.  But  he  may  learn,  and  should  mark  it  down 
imperishably  in  his  conscience,  that  unceasing  watcli- 
fulness  over  every  detail  of  work  is  necessaiy  if  he  is 
to  can-y  out  his  responsibilities  to  the  world.  A  single 
Aoughtless  or  faulty  decision  may  bring  destruction. 
Fnysician  or  lawyer  may  err  much  more  grievously  and 
yet  go  their  way  in  peace  and  esteem;  the  errors  of  the 
engineer  rise  up  against  him. 

Making  a  Name  Bad 

Ir  HAS  been  amusing  and  rather  flattering  to  the 
serious  professional  man  to  observe  how  extensively 
men  in  non-professional  pursuits  style  themseh'cs 
"engineer."  To  take  a  harmless  instance :  on  our  desk 
lies  a  letter  written  under  the  engraved  caption  of  an 
"Advertising  Engineer,"  which  proud  title  means  noth- 
ing more  or  less  than  "engineering  advertising  agent." 
But  from  being  mildly  amusing,  as  is  interestingly 
sketched  by  a  correspondent  on  page  604  of  this  issue, 
the  matter  is  taking  on  or  has  already  taken  on  a  less 
plea.sant  aspect:  to  an  evcr-incre;ising  extent  the  word 
"engineer"  is  tending  to  become  a  nondescript  append- 
age carrying  objectionable  implications  of  fake  and 
pretension — almost  fraud.  The  engineering  profes- 
Bion  takes  pride  in  the  title  of  its  calling,  and  inevitably 
resents  all  mischievous  and  misleading  assumption  of 
its  class  name.  While  it  has  up  to  now  taken  a  tolerant, 
smiling  attitude  toward  the  abu.se  we  suspect  that  the 
attitude  is  rapidly  changing  to  one  of  active  hostility. 
The  fart  remains  that  the  title  is  the  neces.sar.v  designa- 
tion of  a  large  class  of  men  engaged  in  responsible, 
difficult,  professional  work,  and  they  can  not  long 
countenance  its  flagrant  misu.se,  whether  within  or 
without  the  profession.  For  wrong  or  unworthy  u.se 
within  the  profession  renie<lic.s  of  law  are  available. 
Abuse  on  the  part  of  non-professional  men  must  be 
fought  by  engineers  themselves,  through  group  opposi- 
tion. It  will  be  only  logical  defence  of  its  vital  interests 
if  the  profession  seta  up  the  ethical  principle  that  its 
members  should  conduct  no  business  with  pseudo- 
engineers. 


State  Road  Funds 

1AWS  enacted  this  past  winter  leave  only  three  states 
-y  totally  dependent  on  their  county  governments  for 
funds  for  highway  improvement.  These  three  incor- 
rigibles  are  Kansas,  North  Dakota  and  South  Dakota, 
the  first  two  being  also  rather  notorious  for  their  reac- 
tionary attitude  generally  toward  centralized  highway 
administration.  As  the  division  now  stands,  23  states 
finance  highways  entirely  through  state  funds  and  in 
22  states  the  state  fund  is  aided  by  direct  contributions 
by  counties  or  land  benefit  districts.  Federal-aid  legis- 
lation has  to  be  credited  in  large  measure  for  the  im- 
proved conditions. 

Construclion  Inflation 

INFLATION  of  construction  is  a  hazard  that  deserves 
very  serious  consideration  at  the  present  moment. 
At  a  conference  last  week  in  New  York  City  of  engi- 
neers, contractors  and  materials  producers  to  consider 
ways  and  means  for  improving  the  construction  situ- 
ation it  was  agreed  that  this  year,  according  to  the  best 
judgment  of  volumes,  the  country  is  attempting  a  pro- 
gram of  some  200  per  cent  of  normal  at  a  cost  approxi- 
mating 150  per  cent  of  what  should  be  the  normal. 
A  condition  of  inflation  will  be  the  inevitable  result,  if 
this  demand  for  immediate  construction  continues,  and 
depression  invariably  follows  inflation.  There  is  a  vast 
arrearage  of  construction  to  be  met,  but  to  attempt  to 
do  it  too  rapidly  involves  risk.  It  is  doubtful  if  our 
productive  resources  will  permit  any  such  rate  as  twice 
the  normal  volume.  Certainly,  there  will  be,  indeed  there 
already  is,  an  inflation  of  wages  and  prices.  It  seems 
by  far  the  wiser  course  to  spread  the  covering  of  ar- 
rears over  a  term  of  years.  The  conference  in  New 
York  concluded  that  an  annual  program  of  125  per  cent 
of  the  normal  was  about  correct.  Whether  or  not  it  is 
exactly  correct  it  indicates  the  only  sane  line  of  pro- 
cedure with  the  conditions  of  the  construction  market 
as  they  are.  The  dut.v  of  initiative  rests  squarely  upon 
the  public  which  buys  construction.  The  buyer  must 
curtail  his  demands  or  he  and  the  public  with  him  will 
jiay  a  cruel  price  in  inflated  costs. 

Fritish  Refuse  Disposal  Changes 

THE  British  high-tcmpcr;iture  refuse  disposal  never 
handled  so  large  a  percentage  of  the  refuse  of 
British  cities  as  it  has  been  credited  with  by  some. 
During  and  since  the  war,  labor  and  other  conditions 
have  made  this  percentage  still  le.ss.  Coincidentally 
there  has  been  a  marked  gain  in  (1)  refuse  sorting  for 
the  recovery  of  salable  materials  like  paper,  cloth,  glass, 
leather  and  metal;  (2)  in  screening  for  the  recovery  of 
unburned  and  partly  burned  coal;  (3)  pulverizing  or 
shredding  of  the  garbage  and  like  wastes;  and  (4)  the 
use  of  the  disintegrated  material  and  the  sifted  ashes 
for  fertilizing  and  lightening  the  soil.  Destructors  are 
still  kept  in  use  at  old  plants  and  installed  at  plants  of 
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the  newer  type,  but  the  bulk  of  material  put  through 
them  is  greatly  reduced  by  the  sorting  and  screening 
mentioned  and  what  is  sent  to  the  destructor  has  a 
higher  heat  value  than  of  old  because  it  is  not  accom- 
panied by  a  large  mass  of  inert  ash.  There  is  also  a 
material  reduction  in  the  work  of  stoking  and  in  the 
volume  of  material  that  passes  from  the  furnace  for 
final  disposal.  Some  of  these  points  and  others  as  well 
are  illustrated  by  the  practice  at  Newark,  England, 
described  elsewhere  in  this  issue.  The  plant  mentioned 
is  only  one  of  many  that  show  a  marked  change  in  the 
trend  of  British  refuse  disposal  methods.  This  change 
will  bear  watching  here  but  too  hasty  conclusions  should 
not  be  drawn  from  it  in  view  of  a  variety  of  differences 
between  British  and  American  conditions. 


Record  Runs  of  Equipment 

IN  APPRAISING  the  value  of  equipment  for  construc- 
tion work  the  best  criterion  is  day-in-and-day-out  per- 
formance, rather  than  the  occasional  and  sensational 
record  run  covering  only  a  short  interval  of  time.  This 
is  the  consensus  of  equipment  manufacturers  who  have 
been  expressing  opinion  on  this  subject  for  several 
weeks  past  m  this  journal's  weekly  department  "From 
the  Manufacturer's  Point  of  View."  From  what  has 
been  said  it  is  clear  that  the  practice  of  featuring  rec- 
ord runs  works  to  the  disadvantage  both  of  the  user 
and  the  maker  of  machinery.  As  a  general  rule,  record 
performances  are  achieved  under  particularly  favorable 
conditions  but  statements  of  the  results  attained  are 
usually  unaccompanied  by  any  explanation  of  the  con- 
ditions contributing  to  such  performances.  In  the 
hands  of  an  inexperienced  contractor  such  records  are 
extremely  dangerous,  for  he  may  be  led  to  base  an 
estimate  of  the  season's  work  upon  the  rate  maintained 
during  the  record  run.  Many  men  have  paid  dearly  for 
such  optimism. 

In  the  case  of  a  machine  like  a  concrete  mixer  on  a 
highway  contract,  for  example,  many  factors  outside  of 
the  machine  itself  play  a  part.  The  mixer  can  attain 
its  maximum  output  only  if  the  supply  of  crushed  stone, 
sand  and  cement  is  regular  and  ample,  and  this  brings 
into  the  problem  the  operation  of  the  motor  truck  train, 
the  industrial  railway  and  also  the  standard-gage  rail- 
way. With  the  same  mixer,  therefore,  the  yardage 
on  one  day  may  be  double  that  on  another  due  to  good 
or  bad  co-ordination  of  material  supplies.  The  same 
condition  arises  in  the  case  of  a  steam  shovel.  Ob- 
viously its  output  depends  not  merely  on  its  own  digging 
capacity,  but  upon  the  provision  of  an  adequate  supply 
of  empty  cars  or  trucks  to  take  away  the  material  ex- 
cavated. Record  performances  covering  only  a  brief 
interval  of  time,  therefore,  mean  little,  even  when  the 
full  .story  is  told.  This  is  particularly  true  in  the  case 
of  equipment  or  machinery  which  depends  for  its  oper- 
ation to  a  large  extent  upon  the  human  element. 

A  slightly  different  case  is  that  of  a  machine  whose 
operation  is  largely  automatic — for  example,  a  station- 
ary, electrically-driven  pump.  Here  the  conditions  are 
much  more  constant  than  on  an  outside  construction 
job  and  performance  day  by  day  can  be  measured  and 
judged  with  a  considerable  degree  of  accuracy.  In 
either  case,  however,  it  is  the  continued  performance 
which  really  counts  and  which  forms  the  only  measure 
of  serviceability  upon  which  the  user  can  rely. 

Then,  too,  from  the  manufacturer's  point  of  view,  the 
featuring  of  a  short-time  record  run  has  often  proved  a 


boomerang.  Users  of  precisely  the  same  equipment  on 
other  jobs  immediately  want  to  know  why  their  ma- 
chines are  not  performing  up  to  the  standard  set  by  the 
record  performance.  It  would,  of  course,  be  folly  to 
attempt  to  kill  pride  in  good  performance.  Credit  should 
go  where  it  is  due.  The  point  here  made,  however,  is 
that  continuity  and  regularity  of  service  of  contractors' 
equipment  are  far  more  useful  as  an  index  of  perform- 
ance than  the  sensational  record  which  often  proves  to 
be  merely  a  flash  in  the  pan. 


Economics  of  Highway  Design 

Two  opinions  are  held  by  engineers  on  the  desirabil- 
ity of  economic  refinements  in  locating  and  design- 
ing public  roads.  One  is  exemplified  by  the  article  in 
this  issue  by  0.  L.  Kipp;  it  is  that  an  appreciable  and 
an  appreciated  reduction  in  traflSc  costs  follows  and 
justifies  careful  determination  of  the  economic  location, 
alignment,  length,  grade,  width,  and  surface  of  a  high- 
way. The  opposing  opinion,  somewhat  more  intolerant, 
is  that  the  average  road  user  is  too  little  concerned  in 
vehicle-mile  costs  to  justify  expenditure  to  secure  the 
last  fraction  of  saving  and  that  any  other  viewpoint 
is  purely  academic.  An  interesting  question  is  involved. 
The  last  opinion,  perhaps  the  more  common,  is  based 
on  the  conception  of  traffic  as  travel  for  recreation  and 
business  not  involving  the  carriage  of  freight.  Car- 
mile  or  ton-mile  costs,  with  travelers  of  this  class,  are 
of  secondary  concern.  Also  this  class  of  highway  travel 
predominates ;  even  in  states  of  such  heavy  truck  trafpc 
as  Massachusetts  and  Connecticut  vehicle  counts  show 
from  three  to  five  times  as  many  automobiles  as  freight 
carrying  trucks.  This  excess  of  vehicles  not  operated 
specifically  for  profit  from  commodity  carriage  is  cer- 
tain to  continue.  So  long  as  it  continues  there  is  sound 
reason  to  proceed  slowly  in  adding  to  construction  costs 
to  reduce  costs  of  vehicle  operation  to  the  ultimate 
minimum.  Economics  and  public  policy  are  both  in- 
volved in  this  conclusion. 

Taking  the  country  over  the  thing  that  traflSc  today 
demands  most  is  the  greatest  practicable  mileage  of 
public  roads  which  can  be  traveled  during  the  largest 
possible  portion  of  the  year.  Until  highway  develop- 
ment has  progi-essed  wtll  toward  this  attainment,  other 
means  of  cutting  down  the  costs  of  highway  travel  are 
in  general  secondary  in  importance.  Whether  or  not 
the  closet  economist  agrees  with  this  statement  it  ex- 
presses exactly  the  attitude  in  the  situation  of  the  aver- 
age road  user.  He  wants  more  miles  of  well-built  road 
rather  than  fewer  miles  of  road  perfected  to  reduce  to 
a  minimum  the  expense  of  vehicle  operation.  It  is 
the  primary  function  of  the  highway  engineer  to  satisfy 
this  want,  whether  or  not  it  stands  out  in  contradiction 
to  economic  principles.  This  is  a  fundamental  of  which 
sight  cannot  be  lost  or  highway  engineers  will  have 
to  count  with  the  reaction  of  the  people  against  engi- 
neering direction  of  road  policies. 

It  cannot  be  overlooked  that  in  a  chiefly  non-income 
earning  traffic  there  is  little  argument  for  extra  ex- 
penditure in  construction  to  reduce  traffic  costs.  A 
different  aspect  of  the  problem  is  presented  if  the  pri- 
mary purpose  of  the  highway  is  considered  to  be  the 
carriage  of  freight  for  a  profit.  Then  users  exist  in 
predominating  numbers  who  count  car-mile  and  ton- 
mile  costs  vital  to  their  business  and  who  also  count 
extra  cost  of  construction  justified  in  any  amount  less 
than  the  capitalized  value  of  the  reduction  in  haulage 
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costs  which  it  effects.  Here  then  is  the  second  concep- 
tion of  highway  traffic  development — one  which  largely 
[  justifies  the  economics  of  location  and  design  consid- 
ered in  Mr.  Kipp's  article. 

Not  including  minor  township  roads,  for  which  the 
answer  is  clear,  the  question  is  not  whether  all  roads 
or  whether  any  roads  should  be  located  and  designed 
primarily  to  reduce  traffic  costs  but  it  is:  What  roads 
warrant  this  undertaking?  A  certain  few  roads  which 
do  warrant  it,  because  the  traffic  is  in  evidence,  can 
be  picked  out  in  eveiy  state,  but  traffic  surveys  of  wider 
scope  than  most  states  have  conducted  are  necessary 
for  any  close  traffic  classification  of  main  roads  in  a 
state-wide  way.  This  assertion  is  proved  by  the  re- 
turns, so  far  received,  of  the  Connecticut  traffic  survey. 
In  this  state,  where  distances  are  short  and  all  areas 
are  highly  developed  and  improved  roads  date  back  a 
generation,  the  survey  shows  clearly  that  general  ob- 
sei-vation  is  a  very  poor  indicator  of  either  the  char- 
acter or  the  amount  of  travel.  Obviously  it  is  less  per- 
fect in  the  greater  areas  of  the  western  and  southern 
states. 

There  is  nothing  in  the  conditions  indicated  that 
should  be  taken  as  discouraging  economic  studies  of 
highway  design.  Held  in  the  least  consideration  they 
are  formulating  the  problem  and  indicating  where  re- 
search is  necessary  in  order  to  proceed  with  a  solution. 
The  article  by  Mr.  Kipp  is  particularly  useful  in  bring- 
ing out  the  need  of  determined  facts.  It  is  cheering 
to  announce  that  research  is  gradually  producing  them. 


For  a  Renaissance  of  Craftsmanship 

OF  FAR-REACHING  importance  is  the  work  now  be- 
ing carried  on  by  the  Apprenticeship  Commission 
of  the  New  York  Building  Congress  and  by  similar 
bodies  in  Boston,  Philadelphia,  Detroit,  Cleveland  and 
other  large  cities  the  country  over.  These  commissions 
represent  a  joint  effort  on  the  part  of  the  employers  and 
the  employees  of  the  building  industry  to  provide  a  con- 
tinuing supply  of  competent  mechanics  through  a 
systematic  field  and  classroom  training  of  apprentices, 
conducted  under  the  supervision  of  both  the  employers 
and  the  building  trades  unions.  A  brief  account  of  the 
procedure  that  has  been  followed  in  New  York  was 
publi.shed  in  Eyuiinerrirui  News-Record  of  Jan.  11,  1923, 
since  which  time  the  operation  of  the  plan  has  gone  far 
to  confirm  the  faith  of  all  parties  in  the  soundness  of 
their  joint  undertaking. 

The  importance  of  this  enterprise  lies  not  alone  in  the 
bare  fact  that  it  provides  for  the  training  of  a  certain 
number  of  young  men  to  become  competent  building 
craftsmen.  It  offers  promise  of  other  results  that  will 
be  of  even  more  fundamental  and  far-reaching  signifi- 
cance. One  of  the.se,  perhaps,  is  the  co-operation  that 
has  already  been  realized  between  the  building  trades 
employers  and  the  trades  unions,  both  of  whom  have 
shown  genuine  industrial  statesmanship  in  their  han- 
dling of  the  many  vexing  problems  that  have  arisen. 
This  task,  to  which  they  have  so  successfully  applied 
them.selves,  is  a  constructive  work ;  and  the  more  often 
We  can  draw  together  the  representatives  of  organized 
labor  and  of  the  employers  to  conduct  such  an  enter- 
prise rather  than  to  wrangle  over  their  differences,  the 
sooner  shall  we  find  growing  in  each  of  them  that  con- 
fidence in  the  other  which  alone  can  bring  about  com- 
plete understanding  and  co-operation. 


Another  worth-while  result  will  be  the  preservation 
and  transmission  to  a  new  generation  of  mechanics  of 
the  unwritten  teachings  that  were  current  among  the 
.skilled  of  many  crafts  a  generation  ago.  but  which 
today  are  the  heritage  of  a  diminishing  few.  The  soul 
of  a  craft  resides  in  such  teachings  and  traditions,  and 
without  a  knowledge  of  them  the  craftsman  is  little 
more  than  a  skilled  laborer.  By  fostering  the.se,  the 
present  enterprise  may  well  contribute  to  a  renaissance 
of  craftsmanship  at  a  time  when  many  have  almost 
been  ready  to  give  up  hope. 

But  of  even  greater  importance  is  the  opportunity 
here  offered  to  regain  for  the  competent  craftsman  a 
measure  of  the  standing  and  general  esteem  that  in 
another  day  was  at  once  his  unquestioned  right  and  his 
greatest  pride.  Of  recent  years  the  American  born  and 
educated  boy  has  been  reluctant  to  enlist  in  the  ranks 
of  the  craftsmen.  Too  often  he  has  succumbed  to  the 
lure  of  the  white-collar  job,  bent  upon  the  superior  (  ?) 
social  standing  that  he  has  associated  with  the  office 
worker.  Frequently,  indeed,  he  has  been  willing  to 
make  this  choice  at  an  actual  sacrifice  in  financial  re- 
turn, all  for  the  sake  of  the  intangibles  he  has  believed 
to  be  involved. 

Lately,  however,  this  idea  has  been  severely  jolted 
and  complacency  has  begun  to  waver.  The  mechanic 
has  prospered  while  the  lot  of  the  white-collar  worker 
has  become  less  and  less  enviable.  Today  the  young 
man  is  wondering,  and  in  many  cases  it  will  take  a 
slighter  push  than  has  been  required  heretofore  for 
him  to  reach  a  decision  favorable  to  the  craft  as  against 
the  clerical  job.  And  we  are  inclined  to  think  that  that 
."light  push  may  be  developed  by  the  work  of  the  ap- 
prenticeship commissions,  provided  only  that  their  mem- 
lioi-s  are  alive  to  the  human  factors  bound  up  with  their 
enterprise. 

The  young  men  who  complete  successfully  the  pre- 
scribed courses  in  the  classroom  and  the  field  should  be 
imbued  with  the  dignity  of  their  calling,  and  the  com- 
munity in  general  should  be  taught  to  appreciate  the 
essential  worth  of  a  competent  craftsman.  The  com- 
missions, in  other  words,  must  labor  not  only  to 
produce  craftsmen  but  also  to  srU  them.  And  they  must 
be  sold  both  to  themselves  and  to  the  public-at-large. 
Within  the  young  journeyman  must  be  instilled  that 
pride  of  craft  which  alone  can  lead  to  the  highest  effi- 
ciency and  achievement,  and  in  the  community  must  be 
in.stilled  a  new  respect  for  the  American  mechanic. 
Through  such  a  process  only  ran  we  break  down  the 
artificial  and  unhealthy  prejudice  in  favor  of  the  white- 
collar  job — all  too  often  a  non-productive  job,  of  which 
industry  already  is  saddled  with  an  overplus. 

Given  a  supply  of  competent  building  mechanics  hav- 
ing an  honest  prido  in  their  crafts  and  in  their  crafts- 
manship; and  given  a  general  public  imbued  with  the 
old-fashioned  American  respect  for  the  competent 
craft.sman,  we  need  fear  no  dearth  of  skilled  mechanics 
that  will  be  a  credit  to  themselves,  to  their  trades,  to 
their  employers  and  to  the  community.  Today  the  prob- 
lem is  not  essentially  one  of  wages;  it  hinges  in  large 
measure  on  the  human  element  and  will  yield  to  treat- 
ment that  holds  that  element  in  the  forefront  of  con- 
sideration. .Just  such  a  treatment  the  apprenticeship 
commissions  have  it  within  their  power  to  apply;  and 
in  this  aspect  of  their  work  they  will  find  the  full- 
est measure  of  ultimate  satisfaction  and  achievement  in 
the  work  they  are  carrying  forward  so  worthily. 
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Preliminary  Developments  On  a  Hydro-Electric  Project 

A  300,000-Hp.  System  on  Kings  River  in  California  Begun  With  the  Building  of  Camps, 
Roads,  Bridges  and  Gauging  Stations — Winter  Quarters  Maintained  by  Hydrographers 


ON  THE  north  and  west  forks  of  the  Kings  River  in 
California,  the  San  Joaquin  Light  &  Power  Cor- 
poration has  started  work  on  the  first  unit  in  a  chain 
of  hydro-electric  developments  that  will  ultimately  pro- 
duce more  than  300,000  hp.  The  main  features  of  the 
development  will  be  four  storage  reservoirs,  ten  diver- 
sion dams,  34  miles  of  tunnel  and  conduits,  and  seven 
power  plants. 

At  the  present  rate  of  increase  in  power  demand  it 
may  be  necessary  to  develop  the  entire  series  of  plants 
by  1930;  however,  in  applying  for  the  Federal  Power 
Commission  license,  which  was  granted  last  year,  the 
main  construction  program  was  divided  into  five  parts. 


By  H.  K.  Fox 

San  Joaquin  Light  &  Power  Corporation,  Fresno,  Calif. 

Preliminary  surveys  and  studies  have  been  under 
way  for  some  time  and  as  early  as  1919  about  100  engi- 
neers and  surveyors  were  working  through  the  area  in- 
volved. In  that  year  a  very  precise  triangulation  sys- 
tem was  established  to  which  all  lines  and  topography 


H^^^'  .  '^  {%, 


ROAD  WORK  ON  THE  CLIFFS  IN  KINGS  RIVER  CANYON 
Ttie  ladder  suspended  by  a  rope  is  300  ft.  above  tlie  bottom 
of  the  canyon.   Drilling  is  in  progress  on  the  face  of  the  cliff 
below. 

each  including  diversion  dam,  tunnel,  penstocks,  power 
house,  etc.,  and  with  the  construction  program  esti- 
mated as  follows: 

Development  Work  To  Start  Work  Finished 

Balch  No.  1 Mav,          1922  June,  1925 

Haas  Plant April,         1924  June,  1927 

Kings   River  Plant January,   1926  June,  1928 

Balch  No.  2 April,>        1926  June,  1929 

Farnham  and  Meyer  Plants.  ..  .  .April,         1927  June,  1930 

The  remainder  of  the  program  which  would  be  largely 
the  development  of  more  storage  and  additional  power 
capacity  will  be  made  as  power  demands  require. 


ROAD  UNDER  CONSTRUCTION  BETWrEEN  BALCH  AND 

HAAS  PLANTS 

In  two  places  trestles  were  cheaper  than  bench  cuts.     At  one 

point  a  cut   100   ft.   deep   was  made  to  provide  a  bench  for 

the   road    12    ft.   wide. 

could  be  tied;  old  trails  were  rebuilt  and  new  ones 
constructed  and  eight  tent  camps  were  being  main- 
tained throughout  the  project. 

While  the  surveys  were  being  made  stream  gauging 
was  started  and  six  stations,  built  according  to  U.  S. 
Geological  Survey  standards,  are  now  in  operation. 
Four  hydrdgraphers  are  kept  the  year  round  at  eleva- 
tions of  over  8,000  ft.  in  the  "snow  country"  for  mak- 
ing continuous  record  of  rain,  snow  and  runoff  condi- 
tions. In  summer  they  are  busy  packing  in  supplies, 
getting  up  wood  for  the  winter,  and  repairing  the  sta- 
tions. During  the  winters,  which  come  early  and  stay 
late  at  these  altitudes,  these  men  are  isolated  from  the 
rest  of  the  world  for  periods  of  two  months  without 
means   of  communication. 

Actual  construction  thus  far  has  been,  and  the  major 
portion  for  some  little  time  to  come  will  be,  in  building 
roads  and  camps.  Piedra,  on  th§  Santa  Fe  R.R.,  is  the 
nearest  point  of  rail  delivery  and  all  materials  and 
supplies  for  the  project  must  be  hauled  in  by  trucks  or 
teams.  The  route  is  over  a  county  road  for  the  first 
13  miles  to  Trimmer  at  which  place  the  company  built 
a  bridge  across  the  main  Kings  River.  Beyond  this 
crossing,  12  miles  of  road  to  the  base  camp  was  built 
many  j'ears  ago  by  the  original  holders  of  the  project. 
This  was  reconstructed  by  the  company  in  1921  and  is 
now  used  by  motor  trucks.  From  this  base  camp 
freight  has  been  delivered  into  the  upper  country  by 
pack  trains.  A  bridge  across  the  main  river  at  the  base 
camp  was  built  in  1921  wth  two  100-ft.  span  wood 
trusses  designed  for  a  30-ton  load.     From  this  bridge 
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to  Balch  camp,  a  distance  of  3J  miles,  a  narrow  road 
was  built.  Work  on  the  project  was  then  discontinued 
until  August,  1922. 

In  resuming  development  last  fall  the  first  step  was 
to  build  a  bridge  across  the  north  fork  in  order  to  reach 
headquarters  camp,  known  as  Balch  camp.  Here  a  mod- 
em construction  camp  that  can  accommodate  up  to  300 
men  has  been  built  and  equipped  with  water  and  sewer 
systems,  bath  houses,  public  library,  electric  cooking 
equipment,  etc.  A  good  road  has  also  been  extended  to 
points  in  the  upper  country. 

From  Balch  camp  the  road  rises  on  a  uniform  6  per 
cent  compensated  grade;  it  is  12  ft.  wide  in  cuts  and 
14  ft.  on  fills.  In  order  to  gain  the  necessary  elevation 
it  was  located  IJ  miles  up  the  west  fork  and  then 
brought  back  above  the  camp  and  up  the  north  fork. 
The  country  is  very  rough  and  careful  location  was 
necessary  in  order  to  maintain  a  uniform  grade  without 
getting  into  costly  work  in  the  cliffs.  At  one  point, 
however,  crossing  the  face  of  a  cliff  could  not  be  avoided, 
and  here  it  is  necessary  to  make  a  side  cut  100  ft.  deep 


in  order  to  get  a  12-ft.  bench  for  the  road.  In  two 
places  along  these  cliffs  it  was  decidedly  cheaper  to 
build  trestles  than  to  excavate  the  yardage  necessary 
for  making  a  bench  cut. 

Work  on  the  road  beyond  Balch  camp  was  started  by 
station  gangs  and  later  day  labor  was  used  for  the 
more  difficult  parts.  Much  of  the  material  excavated  is 
solid  rock  and  loose  boulders,  but  even  in  this  ground 
good  progress  has  been  made. 

Tent  camps  are  located  about  every  two  miles  on  the 
line  and  supplied  where  necessary  by  pack  trains.  A 
temporary  18-in.  gauge  incline  railway  was  built  from 
Balch  camp  to  a  camp  on  the  road  line  directly  above, 
which  made  it  possible  to  work  almost  the  entire  first 
three  miles  without  using  supply  pack  trains,  and  also 
made  it  possible  to  deliver  gasoline  driven  air  com- 
pressors so  that  work  could  be  started  on  the  4.000-ft. 
section  across  the  face  of  cliffs  already  referred  to. 

The  road  to  this  heavy  cliff  cut  has  now  been  com- 
pleted and  the  incline  abandoned.  Work  in  the  cliff 
will  soon  be  finished  and  beyond  that  point  a   ?-yard 
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TYPICAL  WINTER  QUARTERS  FOR  THE  HYDROGRAPHERS 

steam  shovel  mounted  on  caterpillars  will  be  used.  This 
shovel  is  at  present  widening  the  road  from  Base  camp 
to  Balch  camp.  The  slopes  are  so  steep  and  rocky  that 
teams  and  f  resnos  have  been  used  only  to  a  limited  extent. 
The  work  is  being  done  under  the  direction  of  R.  C. 
Starr  with  the  writer  as  superintendent  of  construc- 
tion, R.  L.  Bryant  as  resident  engineer  and  J.  D. 
McDougald  as  general  foreman. 


Determining  Sub-Surface  Water  Flow 
Electrically  and  Chemically 

BOTH  chemistry  and  electricity  were  utilized  in  test- 
ing the  underground  flow  of  water  at  South  Bend, 
Ind.  In  a  paper  on  "Development  of  Well  Water  Sup- 
plies" at  the  recent  meeting  of  the  Indiana  Water  Sup- 
ply and  Sanitary  Association,  John  W.  Toyne  described 
the  procedure  as  follows : 

A  central  12-in.  well  surrounded  by  24-in.  wells  at  a 
radius  of  6  ft.  were  sunk  to  a  depth  of  155  ft.  into  gravel 
formation  having  the  following  characteristics: 


30  per  cent  by  vol 
25  per  cent  by 
40  per  cent  by 
17  per  cent  by  vo! 
IS  per  cent  by  vo 
2 1  per  cent  by  vo 
1  per  cent  by  vo: 


ume  retained  on  a  No.  10  screen 
ume  retained  on  a  No.  20  screen 
ume  retained  on  a  No.  40  screen 
ume  retained  on  a  No.  6fl  screen 
ume  retained  on  a  No.  80  screen 
ume  retained  on  a  No.  100  screen 
ume  retained  on  a  No.  110  screen 


After  the  wells  were  equipped  with  strainers  to  suit  this 
formation,  the  central  well  was  charged  with  200  lb.  of 
salt  and  basic  fuchsin,  and  the  surrounding  wells  were 
equipped  with  electro  couples  connected  with  the  110-volt 
lighting  i:;."uit  through  a  sensitive  ammeter.  Current  read- 
ings wei  -  i.ken  hourly  and  to  insure  true  sampling  of  the 
vein,  1  gal.  of  water  was  pumped  from  each  well  at  the 
time  of  taking  the  readings.  It  was  examined  by  com- 
parison with  the  original  samples  for  traces  of  color. 

The  time  required  for  the  flow  of  5  ft.  was  82  hours  as 
evidenced  by  the  drop  in  electrical  resistance  and  positive 
traces  of  color.  The  direction  of  flow  was  found  to  be 
just  north  of  true  northwest. 

While  the  result  of  this  test  is  not  conclusive,  it  is  con- 
firmation of  my  belief  that  the  water  supply  enjoyed  by 
the  city  of  South  Bend,  is  in  no  sense  local  in  character", 
but  a  part  of  the  general  underground  movement  of  water 
across  northern  Indiana  toward  Lake  Michigan.  This  theory 
is  further  corroborated  by  the  logs  of  some  200  walls  in 
northern  Indiana  and  northern  Ohio  with  which  I  have  come 
in  contact  in  the  past  fifteen  years. 

The  result  of  this  test  thoroughly  justifies  the  development 
of  the  additional  supply  as  economically  sound  arid  perma- 
nent. As  to  the  safety  of  the  supply  from  a  sanitary  stand- 
point, the  surface  flow  is  toward  th^  St.  Joseph  river,  or  at 
almost  exactly  right  angles  to  the  lower  flow  and  at  suffi- 
cient velocity  to  indicate  that  a  part  at  least,  is  supplied 
from  the  lower  vein.  The  surface  flow  would  have  a  ten- 
dency to  maintain  the  purity  of  the  supply  to  the  wells  by 
washing  the  surface  contamination  off  into  the  river;  in 
any  event  strata  are  covered  by  a  deep  slow-sand  filter. 


Treatment  of  Water  Contaminated 
by  Mine  Drainage 

By  J.  W.  Ledoux 

Consulting  Engineer,  Philadelphia,  Pa. 

Abstract  of  a  paper  readibefore  the  Pennsylvania 

Water  Works  Association 

THE  problem  of  providing  public  water  supplies  in  that 
portion  of  Pennsylvania  which  is  underlain  with  coal 
is  becoming  more  difficult  as  mining  development  increases. 
According  to  the  published  statistics  of  coal  deposits,  the 
bituminous  coal  of  Pennsylvania  of  productive  commercial 
value  covers  arv  area  of  14,200  sq.mi.,  but  the  area  within 
the  outcrops  covers  about  16,600  sq.mi.  This  area  lies  on 
the  western  slope  of  the  Allegheny  Mountains  and  comprises 
a  solid  block  of  coal  territory,  within  which  there  are  only 
about  600  sq.mi.  in  various  patches  that  are  above  the 
possibility  of  coal  mine  drainage.  The  total  population  of 
this  coal  area  is  considerably  over  3,000,000  inhabitants. 

The  coal  seams  all  contain  sulphur  and  iron,  and  the 
rock  formations  immediately  in  contact  with  the  coal  con- 
tain iron  pyrites,  or  sulphide  of  iron.  When  these  coal  beds 
are  left  untouched,  the  streams  draining  the  coal  lands  are 
usually  not  contaminated  to  any  marked  extent  by  sulphur 
water.  As  soon  as  they  are  broken  by  mining,  the  water 
flowing:  from  the  mines  dis.solves  the  sulphur  and  iron,  be- 
comes highly  charged  with  sulphuric  acid,  and,  if  undiluted, 
will  attack  metals.  Where  the  mine  opening  is  below  the 
ground-water  level  the  water  must  be  pumped  out  by  means 
of  wood-lined  pumps  through  wood  or  cement-lined  pipes. 
When  the  water  reaches  the  small  streams  it  colors  them 
black  or  yellow,  kills  fish  and  vegetation,  and  if  in  material 
quantity  makes  the  stream  unfit  for  use  as  a  water  supply. 
Five  Methods  of  Treatment  Summarized — Much  study 
has  been  given  to  the  problem  of  neutralizing  mine  water 
and  making  it  fit  for  industrial  use.  Many  experienced  en- 
gineers and  chemists  have  endeavored  to  solve  the  problem. 
The  difficulty  is  so  gi-eat  that  the  usual  outcome  has  been 
the  adoption  of  a  new  and  uncontaminated  supply.  [After 
reviewing  various  attempts  to  treat  waters  rendered  acid 
by  mine  drainage  and  discussing  certain  possible  methods, 
Mr.  Ledoux  concluded  with  the  following  summary  of  costs 
of  five  methods. — Editor.] 

1.  By  far  the  cheapest  process  is  neutralization  by  lime 
and  the  softening  by  soda  ash,  but  this  would  leave  so  much 
sodium  sulphate  in  the  water  that  it  would  be  impracticable. 

2.  Next  in  order  of  cost  would  be  neutralization  by  lime, 
removal  of  two-thirds  of  the  sulphate  by  heating  the  water 
to  356  deg. -F.,  using  heaters  and  boilers,  and  treating  the 
remaining  water  with  soda.  The  final  water  would  contain 
about  270  p. p.m.  of  sodium  sulphate.  The  cost  would  be 
about  15c.  per  thousand  gallons. 

3.  Neutralization  by  lime  and  purification  by  means  of 
multiple  effect  evaporators.  The  cost  per  thousand  gallons 
would  be  about  32c.,  and  this  water  would  be  free  from  all 
objectionable  qualities. 

4.  Barium  hydrate  treatment.  The  resulting  water  would 
be  free  from  all  objections,  but  the  cost  would  be  45c.  per 
thousand  gallons. 

5.  First  removing  two-thirds  of  the  calcium  sulphate  by 
heat;  then  treating  the  water  with  barium  hydrate.  The 
resulting  water  would  be  free  fro^i  all  objections,  but  the 
cost  would  be  approximately  28c.  per  thousand  gallons. 

The  heat  method  has  the  advantage  that  its  cost  does  not 
depend  on  the  quantity  of  sulphates  in  the  water,  but  by  the 
chemical  method  the  cost  of  chemicals,  which  is  by  far  the 
largest  item  of  expense,  is  directly  proportional  to  the 
sulphates  in  the  water.  Therefore  in  the  present  state  of 
the  art  it  is  the  writer's  judgment  that  there  is  no  simple 
and  economical  method  of  purifying  mine  water  to  a  suffi- 
cient extent  to  make  it  suitable  for  general  use. 

The  writer  believes  that  the  method  which  offers  the  most 
promise  is  barium  hydrate  for  the  reason  that  the  pre- 
cipitate, barium  sulphate,  may  be  marketable  at  a  price 
siifficient  to  pay  the  cost  of  treatment.  Practicable  safe- 
guards can  be  put  into  effect,  the  writer  thinks,  to  prevent 
the  slight  danger  of  poisoning  incidental  to  this  method. 
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Economic  Study  of  Highway  Design 
and  Location 

Considering   Distance,   Grades,   Alignment,   Width 

and  Surface  in  Respect  to  Cheap  Operation 

of  Motor  Vehicles 

Condensed  from  a  paper  presented  at  the  annual 
meeting  of  the  Minnesota  Federation  of  Architectural 
and  Engineering  Societies. 

By  O.  L.  Kipp 

Construction   Engineer. 
State  Highway  Department  of  Minnesota.  St.  Paul,  Minn. 

IN  economic  highway  location  the  first  consideration  is  to 
secure  the  shortest  line  possible  commensurate  with 
other  governing  factors.  Counting  the  cost  of  operation  only 
and  making  no  allowance  for  saving  in  time,  the  value  of 
highway  distance  sa\'ed  is  approximately  10c.  per  vehicle- 
mile.  On  this  basis  the  saving  of  one  mile  in  the  length 
of  a  road,  assuming  an  operating  period  of  250  days  per 
year,  would  be  as  follows: 

Cars  per  Day  Saving  per  Day  Saving  per  Year  Capitalized  Value  at  5% 
100                            $10                           $2,500  $50,000 

1.000  $100  $25,000  $500,000 

10,000  $1,000  $250,000  $5,000,000 

It  will  be  seen  from  these  figures  that  the  reduction  of 
distance  to  a  minimum  is  amply  justified  even  though  the 
traffic  may  be  comparatively  light.  With  extremely  heavy 
traffic  the  theoretical  amount  which  might  be  expended  in 
order  to  save  distance  becomes  almost  unlimited.  In  seeking 
to  save  distance  the  necessity  of  serving  intermediate  com- 
munities, towns  and  cities  cannot  be  disregarded.  An  effort 
must  therefore  be  made  to  appraise  the  relative  volume  of 
traffic  from  such  intermediate  communities,  or  between  such 
towns  and  cities,  as  compared  with  through  traffic. 

Economic  highway  location  requires  also  that  proper  con- 
sideration be  given  to  the  topography  of  the  country.  Under 
this  phase  of  the  problem  the  following  are  the  main 
features  requiring  consideration: 

1.  Other  things  being  equal  the  location  should  be  chosen 
over  a  route  offering  the  best  soil  conditions. 

Open  porous  soils  should  be  chosen  in  preference  to  heavy 
sticky  soils;  firm  ground  in  preference  to  swamps  with  deep 
soundings,  and  earth  excavation  in  preference  to  loose  or 
solid  rock.  These  are  not  governing  features  but  must  be 
kept  in  mind  and  given  due  consideration. 

2.  The  location  should  be  chosen  to  provide  economic 
^ades. 

This  subject  has  been  investigated  at  the  Iowa  Engineer- 
ing Experiment  Station.  From  this  investigation  a  tentative 
conclusion  is  reached  that  the  maximum  economic  grades 
ere  approximately  as  follows: 
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It  appears  that  descending  traffic  requires  for  economic 
operation  considerably  lower  gradients  than  are  required  for 
ascending  traffic. 

It  is  considered  that  the  growing  importance  of  com- 
mercial highway  traffic  justifies  the  selection  of  5  per  cent 
as  the  standard  maximum  grade  on  the  trunk  highways  and 
primary  state  aid  roads  of  Minnesota.  Special  conditions 
may  justify  occasional  exceptions  to  this  standard.  While 
steeper  grades  of  less  than  .'iOO  ft.  in  length  might  bo  theo- 
retically economical,  yet  it  appears  that  ordinarily  the  addi- 
tional cost  of  locating  and  designing  the  layout  to  obtain 
6  per  cent  as  a  maximum  grade  is  so  small  as  to  justify 
disregarding  any  theoretical  economy  involved. 

Providing  the  location  is  select<'d  so  that  no  change  is 
required  the  establishment  of  easy  grades  is  one  of  the  most 
prominent  features  of  highway  construction.  Alterations 
in  grade  as  well  as  in  alignment  after  a  highway  has  been 


in  service  for  a  period  of  years  can  seldom  be  made  without 
damage  to  improvements  adjacent  to  the  road.  The  initial 
establishment  of  easy  grades  should  therefore  be  given  care- 
ful study  both  in  location  and  design,  and  the  easiest  grades 
consistent  with  cost  of  construction  should  be  adopted. 

3.  In  co-ordination  with  the  matter  of  grade  selection  is 
the  elimination  of  rise  and  fall. 

Such  elimination  is  evidently  valuable  providing  the  dis- 
tance is  not  increased.  In  the  Engineering  News-Record 
July  22,  1920,  p.  171,  Wilson  G.  Har.ger  develops  the 
principle  that  there  is  less  potential  energy  wasted  on  a 
light  grade  than  on  a  heavy  grade  and  that  the  actual  saving 
in  operating  cost  by  eliminating  a  foot  of  rise  and  fall  over 
a  hill  is  less  important  on  light  grades  than  on  heavy  grades. 
The  following  tables  are  taken  verbatim  or  adapted  from 
Mr.  Harger's  article: 

DISTANCE  EQUIVALENT  TO  ENERGY  SAVED  PER   FOOT  OF  RISE 
1-foot  rise  on  1 0  per  cent  grade  =  40  ft.  of  level  distance 
1-footriseon    5  per  cent  Knule  =  20  ft.  of  level  distance 
1-foot  rise  on    2  per  cent  grade  =     5  ft.  of  level  distance. 

Referring  to  the  table  previously  given  for  the  value  of 
saving  in  distance,  the  following  table  is  derived: 

CAPITALIZED  VALUE  OF  SAVING   I  FT.  OF  RISE  AND  FALL 
WITHOUT  INCREASING  DISTANCE 

(Based  on  car-mile  operating  cost  of  lOc.  per  mile) 


Vehicles     per     Day 

(250  days  per  Year) Yearly  Saving ,     5 

%  Capitalized  Yearly  Saving 

Grades  P.  C.                  10                 5                  2 

10                5                2 

100                        $19           9  50           2  40 

$380           $190       $47  50 

1,000                        190               95                24 

3.800           1.900             475 

10,000                   1.900            950            240 

38,000        19,000          4,750 

4.  The  cost  of  right-of-way  must  receive  its  due  con- 
sideration in  determining  the  location. 

Where  other  factors  are  involved  to  any  great  extent  it  is 
necessary  to  guard  against  the  tendency  to  give  undue 
weight  to  saving  right-of-way  costs.  Economy  in  this 
direction  is  most  easily  appreciated  by  the  layman  and 
particularly  by  the  local  interests  more  or  less  directly 
affected  by  location.  There  is  a  tendency — and  in  many 
cases  more  than  a  tendency — for  pressure  from  this  source 
to  give  to  this  phase  of  highway  location  undue  importance. 

5.  The  cost  of  structures  required  for  stream  crossings 
and  railroad  grade  separations  is  frequently  a  deciding 
factor  in  determining  the  definite  location  of  a  highway. 

Frequently  the  most  satisfactory  solution  of  this  problem 
cannot  be  obtained  without  data  based  on  several  pre- 
liminary trial  lines.  Other  factors  being  equal  square 
crossings  of  streams  and  railways  are  desirable.  It  seldom 
happens,  however,  that  other  factors  are  equal,  and  in  a 
large  percentage  of  cases  skew  crossings  provide  the  most 
economic  layout.  The  cost  of  the  structure  alone,  for  the 
same  length  of  clear  span  on  a  line  normal  to  the  stream 
or  railroad,  varies  as  follows: 


90deg. 
74  deg. 
60deg. 
45  deg. 


I00r„'« 
IOJ.5% 
115. S% 
141.4% 


Crossings  of  less  than  45  deg.  are  seldom  necessary  as 
ordinarily  this  angle  can  be  obtained  by  a  modification  of 
alignment  involving  a  slight  increase  in  curvature. 

The  growing  importance  of  railway  grade  crossing  elim- 
inations has  within  the  past  few  years  brought  this  factor 
into  prominence  in  highway  location.  In  many  cases  it 
takes  precedence  over  all  other  factors  and  justifies  aban- 
doning old  lines  of  travel  in  order  that  a  location  may  be 
selected  eliminating  crossings  entirely.  In  other  cases  where 
the  crossing  must  be  made  it  involves  a  departure  from  a 
natural  location  to  a  line  affording  the  best  possible  support 
for  an  overhead  crossing  or  to  a  low  line  permitting  an 
underpa.ss.  A  locating  engineer's  instinct  for  the  selection 
of  routes  where  the  topography  affords  easy  grades  and 
slight  curvature  must,  be  modified  in  many  cases  by  the 
neccHsit.v  of  striking  into  comparatively  rough  terrain  where 
opportunity  for  a  separation  of  grades  is  naturally  afforded. 

6.  The  question  of  alignment  enters  more  or  less  directly 
into  all  other  factors  of  economic  highw.ny  construction. 

The  exact  economic  value  of  good  alignment  with  easy 
curvature  from  an  operating  standpoint  has  not  been  deter- 
mined for  motor  vehicles.  Improved  alignment  ordinarily 
results  in  a  saving  of  distance  which  can   be  evaluated  as 
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previously  indicated.  Where  hard  surfacing  will  be  required 
in  the  near  future  the  saving  in  surfacing  costs  alone  fre- 
quently would  justify  an  improvement  in  alignment.  For 
instance,  at  one  point  on  Trunin  Highway  No.  1,  there  is  at 
present  a  half-mile  jog  which  involves  two  right-angle 
turns.  By  following  a  diagonal  location  requiring  six  acres 
of  new  right-of-way  a  saving  in  distance  of  approximately  a 
quarter  of  a  mile  is  effected,  and  the  pavement  area  is 
reduced  approximately  2,800  sq.yd.  At  $2.50  per  square 
yard  this  reduced  the  paving  cost  $7,000.  This  would 
provide  a  very  liberal  allowance  for  right-of-way  purchase 
and  still  show  a  profit  without  considering  the  operating 
saving,  which  based  on  1,000  cars  per  day,  would  amount  to 
$25  per  day,  and  a  capitalized  value  of  $125,000. 

The  importance  from  the  standpoint  of  pavement  area,  of 
reducing  curvature  where  topographic  features  permit,  is 
shown  by  the  following  comparison,  the  paving  areas  being 
taken  between  common  points  on  the  tangents: 

90   <ieg.    Angle 

Right   of  Way  Pavement    Area 

20deg. curve    I,536acres  3,203. 6sq. yd. 

7deg.curve   4,260acres  2,571 .  4sq.yd. 

Uifference( taking  all  of  corner) 2,724  acres  (more)  632.2  sq.yd.  (less) 

60  deg.    Angle 

20deg.curve   I,384acres  1.M6.3sq.yd. 

7deg.curve I,299acres  l,7142sq.yd. 

Difference  (4  rods  only) 085  acres  (less)  232.  I  sq.yd.  (less) 

30  deg.  Angle 

20deg.  curve 0  658  acres  929   I  sq.yd. 

7deg.curve 0  649acres  857.2sq.yd. 

Difference  (4  rods  only) 009  acres  (less)  71.9    sq.yd.    (less) 

The  real  value  of  well  balanced  alignment  cannot  be  deter- 
mined by  the  foregoing  methods  in  many  cases.  Frequently 
there  may  be  no  economic  justification  for  improving 
curvature  other  than  the  added  safety  and  comfort  to 
traffic  and  the  desirability  of  balancing  the  design.  For 
instance,  why  spend  from  $20,000  to  $100,000  in  effecting  a 
railway  grade  separation  for  the  sake  of  safety,  and  save 
a  few  thousand  dollars  by  the  use  of  cramped  alignment  in 
the  approaches  and  thereby  create,  it  may  be,  as  great  a 
hazard  as  the  one  which  has  been  eliminated  at  so  great 
an  expense. 

Width  of  Roadway — There  is  a  tendency  toward  the  choice 
of  too  narrow  a  roadway.  The  saving  in  excavation,  assum- 
ing level  cross-sections,  is  not  directly  proportional  to  the 
width  of  roadway.  The  following  table  illustrates  the 
variation  in  yardage  for  various  widths  assuming  the  same 
profile  and  level  cross-sections.  The  30-ft.  roadway  yardage 
has  been  shown  as  100  per  cent  as  this  is  the  standard 
trunk  highway  width  in  Minnesota  and  the  yardage  assumed 
is  our  present  approximate  average  for  this  width: 

Width  of  roadway,  feet 30  24  20 

Cu.yd.  per  mile 13,325  11,100  9.625 

Yardage,  per  cent 100  83  3  72.3 

Traffic  capacity 100  50  25 

The  traffic  capacity  percentage  has  been  chosen  empir- 
ically, but  it  approaches  closely  to  a  true  comparison.  In 
view  of  these  figures  and  the  excessive  cost  of  obtaining 
additional  width  at  a  later  date  it  would  appear  that  too 
many  township  roads  are  20  ft.  wide  when  they  should  be 
24  ft.,  too  many  state  aid  roads  24  ft.  wide  when  they 
should  be  30  ft.  and,  by  the  same  token,  perhaps  many  trunk 
highways  should  be  40  ft.  instead  of  30  ft.  It  must  be 
remembered  that  the  subgrade  is  the  foundation  for  future 
highway  development  and  it  is  not  economy  to  design  it  in 
such  a  manner  that  it  will  require  rebuilding  or  expensive 
remodeling  within  a  comparatively  short  period. 

Substantial  grading,  where  proper  location  has  been 
obtained,  is  economical  also  on  account  of  the  greatly 
improved  drainage  and  snow  protection  which  may  be 
obtained  through  the  use  of  wide  side-ditch  sections.  These 
may  ordinarily  be  used  without  increasing  the  gradients  or 
the  rise  and  fall  materially.  Where  rock  excavation  is  not 
encountered  the  following  minimum  ditch  widths  and  depths 
are  being  used  on  Minnesota  truck  highway  plans: 

Centerline  Cut  Be-  Minimum  Ditch  Minimum  Cut  Width  At  Min.      Depth 

ow  Natural  Ground  Width  at  Grade  Grade,   30  ft.  Roadway  Of    Ditch 

Less  than  4  ft.                     16  ft.                                  62  ft.  3'.  ft 

4to8  fl                           13  ft                                 56  ft.  2'.  ft. 

f'ver  8  fl                          10  ft.                                50  ft.  2  fl. 


Such  ditch  sections  naturally  result  in  a  considerable 
yardage  of  excavation  per  mile.  It  must  be  remembered, 
however,  that  the  cost  of  the  grading  per  mile,  where  the 
work  is  finished  to  definite  gradients  and  cross-sections,  is 
by  no  means  proportional  to  the  yardage  per  mile.  The 
combined  cost  per  mile  of  finishing  and  of  moving  the  outfit 
on  and  off  of  the  work  and  from  one  camp  site  to  another 
on  the  work,  together  with  general  overhead  charges,  are 
practically  the  same  per  mile  on  light  work  as  on  heavy 
work.  The  sum  of  these  items  amounts  to  approximately 
$900  per  mile  on  trunk  highway  work.  On  the  other  hand 
greater  efficiency  of  operation  is  obtained  as  the  yardage 
per  mile  is  increased.  On  account  of  these  facts  the  follow- 
ing table  applies  very  closely,  the  various  other  governing 
factors  being  equal: 


COST  OF  GRADING  PER  MILE 

Iiicrease 
Overhead  Moving  Dirt  Total  Rate  Cost  per  Increase  In  Cost, 
per  Yd.  per  Yd.         per  Cu.Yd.         Mile         In  Ydge.  % 


$0.30 


.50 


$0.80 


2,400  00 

3,000  00 

100 

25 

3,600  00 

200 

50 

4,200.00 

300 

75 

4,500  00 

400 

87.5 

6,000  00 

833 

150 

Cu.Yd. 

per  Mi. 

3,000 

6,000 

9,000 
12,000 
15,000 
25,000 

Types  of  Surfacing — By  improving  the  type  of  road  sur- 
face various  economies  in  motor  vehicle  operation  are 
effected,  such  as,  a  reduction  in  fuel  consumption,  a  reduc- 
tion in  tire  upkeep  and  a  reduction  in  general  car  main- 
tenance costs.  The  cost  of  road  surface  maintenance  also 
varies  with  the  type  of  surfacing. 

Considering  first  the  saving  in  gasoline  the  following  data 
are  taken  from  a  paper  by  Fred  R.  White,  Chief  Engineer 
of  the  Iowa  State  Highway  Commission: 

COST  IN  SAVING  IN  FUEL  PER  MILE 


Type  of 
Surface 
Earth 
Gravel 
Concrete 


Ton-Mile 
Cost 
l.7Ic 


Aver.  Cost  Per 

Vehicle-Mile 

2.33c 

I.S6c 

1.03c 


Annual    Cost    Per 

Mile,  100  Vehicles 

Per  Day, 

300  Day   Year 

$699 

468 

315 


Annual    Cost     Per 

Mile,  1,000  Vehicles 

Per  Dav, 

300    Day    Year 

$6,990 

4.680 

3,150 


By     Gravel     Surface 
On  Earth   Road 

100  Cars      1, 000 Cars 

231  2,310 

4,620  46,200 


By    Concrete    Surface 

On  Earth  Road 

lOOCarsJ      1, 000  Cars 

384  3,840 

7,680  76,800 

To  pay  5  per  cent  interest  on  bonds  and  retire  them  in 
fifteen  years  requires  an  annual  payment  of  10  per  cent  of 
the  amount  of  the  bonds.  Disregarding  any  difference  in 
maintenance  cost  the  saving  in  fuel  alone  with  an  average 
traffic  of  151  vehicles  would  pay  for  gravel  surfacing  at 
Minnesota's  average  cost  of  $3,500  per  mile.  Other  savings 
would  fully  cover  any  added  cost  in  maintenance  on  the 
gravel  surface. 

Gravel  surfacing  on  Minnesota  state  aid  roads  costs  on 
the  average  $2,300  per  mile,  which  would  be  paid  for  by  fuel 
saving  of  100  cars  per  day.  Assuming  township  gravel 
surfacing  road  costs  to  be  $1,500  per  mile  the  saving  in  fuel 
consumption  on  an  average  of  65  vehicles  per  day  would 
pay  for  such  surfacing. 

In  considering  the  saving  in  operating  costs  as  between 
a  gravel  surface  and  a  concrete  surface  there  are  three 
major  items  to  be  taken  into  account,  namely,  maintenance, 
fuel  consumption  and  tire  upkeep. 

In  regard  to  maintenance  expense  Minnesota  Highway 
Department  records  show  that  the  maintenance  on  the  con- 
crete road  surface  between  Anoka  and  St.  Cloud  amounted 
to  an  average  cost  of  $86.37  with  an  average  daily  traffic 
of  1202  cars.  On  Trunk  Highway  No.  1  between  White  Bear 
and  Carlton,  which  has  a  gravel  surface,  the  average  traffic 
was  1,151  cars  per  day  and  the  average  maintenance  cost 
per  mile  was  $862.52.  Assuming  these  costs  would  be 
relative  to  the  amount  of  traffic  and  reducing  them  to  the 
basis  of  1,000  vehicles  per  day,  we  find  that  an  average 
traffic  of  1,000  vehicles  per  day  could  be  carried  on  a  con- 
crete surfaced  road  with  a  maintenance  cost  of  $72  per  mile, 
while  to  carry  the  same  traffic  on  a  gravel  surfaced  road 
would  require  an  annual  expenditure  of  $750  per  mile. 
The  difference  in  the  cost  of  maintenance  for  an  average 
traffic  of  1,000  vehicles  per  day  is  therefore  $678  in  favor 
of  the  concrete  surfacing. 
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The  saving  in  fuel  consumption  as  previously  given  on  an 
average  traffic  of  1,000  vehicles  per  day  is  $1,530.  The  sav- 
ing on  tires  over  a  concrete  surface  as  compared  with  costs 
on  gravel  surfaced  road  has  been  sho\vn  by  actual  records  to 
average  Ic.  per  vehicle  mile.  This  on  the  basis  of  1,000 
vehicles  per  day  amounts  to  an  annual  saving  of  $3,000. 
The  total  of  these  three  items  is  $5,208,  which  represents 
the  annual  saving  by  an  average  traffic  of  1,000  vehicles  per 
day  over  a  concrete  surfaced  road  as  compared  with  the 
cost  of  the  same  traffic  over  a  gravel  surfaced  road. 

Assuming  $20,000  per  mile  as  the  ditference  between  the 
cost  of  gravel  surfacing  and  the  cost  of  concrete  surfacing 
it  requires  an  annual  expenditure  of  $2,000  to  cover  interest 
and  sinking  fund  charges.  On  the  basis  of  the  saving  in 
maintenance,  gas  consumption  and  tire  upkeep  of  $5,208 
per  year  for  1,000  vehicles  per  day,  the  saving  in  operation 
cost  on  384  vehicles  per  day  would  pay  for  the  cost  of  the 
pavement.  On  the  basis  of  the  saving  in  maintenance  and 
gas  consumption  only  the  saving  in  operation  cost  on  906 
vehicles  per  day  would  pay  for  the  cost  of  the  paving. 


Some  "Engineers"  I  Have  Known 

By  a  Civil  Engineer 

I  HAVE  been  much  interested  in  the  controver.sy  over 
the  use  of  the  term  "sales  engineer"  to  describe  a 
salesman  who  sells  engineering  products.  I  wonder, 
however,  that  no  one  has  as  yet  done  justice  to  the 
numerous  tribe  of  "engineers"  of  one  sort  or  another 
that  infest  the  land.  If  it  were  not  for  the  injury  that 
is  done  to  the  name  of  a  splendid  profession,  the  in- 
dividuals responsible  for  this  sort  of  thing  would  simply 
make  themselves  ludicrous,  but  it  must  be  remembered 
that  one  perfectly  good  word,  i.e.  "professor,"  has 
already  become  considerable  of  a  joke  through  its  appli- 
cation to  all  sorts  of  practitioners  of  all  sorts  of  arts. 

Not  long  ago,  for  example,  a  New  York  newspaper, 
under  a  head  "Body  Engineers  Now  Important,"  held 
forth  to  the  extent  of  nearly  a  column.  When  I  first 
saw  the  head  I  thought  this  was  a  new  engineering 
title  for  quack  doctors,  but  upon  reading  into  the 
article  I  found  that  the  "body  engineer"  is  the  designer 
of  automobile  bodies.  The  article  itself,  of  course,  was 
simply  a  "puff"  or  "write-up"  for  a  specific  automobile 
manufacturer,  in  the  course  of  which  it  is  explained 
that  the  "body  engineer"  devotes  all  of  his  time  "to 
the  improvement  of  the  body,  of  the  locks,  the  door 
and  window  fittings,  and  everything  that  concerns  the 
comfort  and  beauty  of  the  car."  Another  of  the  fifty- 
seven  varieties  is  the  "publicity  engineer."  A  news- 
paper article  refers,  for  example,  to  the  "publicity  en- 
gineer" for  a  theatrical  company.  This,  of  course,  is 
our  old  friend,  the  press  agent,  exalted  to  a  "profes- 
sional" plane.  Still  another  specimen  is  the  "milk  en- 
gineer." Just  exactly  what  his  function  may  be  I  have 
not  been  able  to  make  out,  as  I  saw  the  title  used  on 
the  corner  card  of  an  envelope. 

Another  instance  recently  reported  to  me  was  that 
of  the  "income  engineer,"  who  turns  out  to  be  no  less 
a  personage  than  our  old  friend,  the  insurance  agent, 
who  doubtless  derives  much  "swank"  and  effects  many 
entrances  that  he  might  not  otherwise  enjoy  through 
the  use  of  his  neatly  engraved  card  bearing  his  name 
and  his  title,  "Income  Engineer."  I  have  before  me 
also  a  newspaper  or  magazine  clipping  which  contains 
an  advertisement  for  an  "Institute"  which  conducts  a 
course  in  dress  designing  and  dressmaking.  This  ad- 
vertisement features  the  genius  of  Emily,  who  built  up 
"a  most  lucrative  business"  by  "following  out  a  tip  from 
the  Institute  to  use  original  advertising  methods."    She 


styled  herself  "clothes  engineer,"  and  accordingly  hung 
out  her  shingle  bearing  the  initials  C.  E.  after  her 
name.  Probably  others  will  be  inspired  to  follow 
Emily's  example.  Not  long  ago  a  Middle  West  depart- 
ment store  advertised,  with  considerable  eclat,  the 
services  of  its  "window-shade  engineer"  who  would  be 
at  the  service  of  its  patrons. 

An  unusually  interesting  case  not  long  ago  consumed 
considerable  space  in  the  principal  New  York  ne^frspa- 
pers,  when  the  Society  of  Professional  Automobile  En- 
gineers formally  opened  its  club  house  in  that  city. 
This  brand  of  engineers,  be  it  understood,  comprises 
chauffeurs  in  private  employment.  But  let  the  president 
of  the  society  explain.  According  to  the  newspapers 
he  announced  that  "the  organization  was  conducting  a 
nation-wide  campaign  to  eliminate  the  term  chauffeur 
from  usage  and  substitute  'automobile  engineer.'" 
"There  is  a  great  difference  between  an  automobile 
driver  and  an  automobile  engineer,"  he  said.  "Our 
organization  is  composed  of  professional  operators  of 
automobiles  in  private  employment.  It  aims  to  place 
the  profession  on  a  higher  plane  and  to  protect  its 
members  from  increasing  laws  levied  on  operation  of 
automobiles."  Taxicab  chauffeur.s,  it  is  said,  are  not 
eligible  for  membership.     Perish  the  thought! 

The  climax  is  capped,  perhaps,  by  still  another  variety 
that  recently  took  a  full  page  in  a  magazine  to  tell  of  a 
"New  Profession  That  Pays  from  $3,000  to  $15,000  a 
Year."  "An  enormous  untouched  field,"  continues  the 
advertisement.  "No  competition,  a  tremendous  demand, 
no  capital  required.  Can  be  learned  in  from  two  to 
six  weeks.  .  .  .  This  new  profession  offers  its  fol- 
lowers a  position  of  dignity  and  independence,  a  free 
rein  for  initiative,  and  those  other  recognized  advan- 
tages enjoyed  only  by  professional  men.  Yet  there  is 
no  long  period  of  training  and  study  extending  over 
years,  no  poorly  paid  period  of  apprenticeship,  as  is 
the  case  with  doctors,  lawyers,  and  followers  of  the  old- 
line  professions.  And  best  of  all,  there  is  practically 
vo  competition..  This  is  one  reason  why  those  men  who 
are  now  practicing  this  new  profession  are  actually 
making  more  money  than  the  average  doctor,  lawyer, 
architect  or  engineer." 

This  fortunate  individual  is  the  "exterminating  en- 
gineer," who  through  his  "knowledge  of  technical  meth- 
ods and  special  formulas"  devotes  his  professional 
activities  to  "the  scientific  exterminating  of  insects, 
vermin  and  parasites."  Shades  of  Watt,  Smeaton  and 
Noble!  Little  did  the  humble  doughtwy,  attentively 
"reading  his  shirt"  during  the  long  winter  evenings  in 
French  trenches,  realize  that  he  was  founding  a  new 
profession!  The  exterminating  engineer,  we  are  told, 
has  "no  difliculty  in  getting  business,"  but  he  is  "not 
dependent  solely  upon  his  individual  efforts";  for  the 
new  profession  is  backed  by  a  "co-ojierative  organiza- 
tion whose  membership  consists  of  men  trained  in  the 
profession.  The  Exterminating  Engineers  of  America." 
This  organization,  which  maintains  its  headquarters  in 
New  York  City,  teaches  men  by  mail  and  graduates 
them  "in  from  two  to  six  weeks  as  'exterminating  engi- 
neers.' "  Then  it  helps  finance  them  in  business,  ap- 
pointing them  its  repn-sentatives  in  their  own  commu- 
nities. The  P:xterminating  Engineers  of  America,  we 
are  told,  "are  always  on  the  lookout  for  live,  progressive 
men  to  become  affiliated  with  them.  The  membership 
fee    is   ridiculously   low — a    man   can   actually   become 
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established  in  business  for  himself  as  an  Exterminating 
Engineer,"  at  a  lower  outlay  of  money  than  the  average 
freshman  in  college  has  to  pay  for  text-books  and  sup- 
plies alone."  An  advertisement  for  this  same  outfit 
in  The  Literary  Digest  tells  us  that  it  is  a  "national 
organization  carrying  on  movement  started  by  U.  S. 
Department  of  Agriculture  and  Forestry." 

And  so  it  goes.  These  are  only  a  few.  Doubtless 
others  of  your  readers  have  discovered  other  varieties 
and  could  contribute  a  specimen  or  two  to  this  engi- 
neering Chamber  of  Horrors. 

All  this  has  a  humorous  aspect,  of  course,  as  is  ex- 
emplified by  James  J.  Montague  in  the  following  verses : 

"No  longer  little  Micky  Hare. 

Whose  ways  are  mild  and  meek, 
Will  keep  my  clothing  in  repair 

For  fifty  cents  a  week. 
He  now  demands  a  larger  sum. 

Which  1  esteem  too  dear. 
For  lately  Michael  has  become 

A  Pressing  Engineer. 

"The  days  when  Tonio  Dorio  , 

Would  clip  and  trim  my  lawn 
And  make  my  kitchen  garden  grow. 

For  ten  a  month  are  gone. 
He  now  is  making  wads  of  pelf. 
Takes  contracts  by  the  year. 
And.  on  his  billlieads  styles  himself, 
A  Mowing  Engineer. '    ,     . 

"The  lad?  from  Greece  who  cleaned  my  shoes, 

Once  in  a  cheaper  time, 
Now  with  a  haughty  scowl  refuse 

My  little  proffered  dime. 
One  sees  them  by  appointment  now, 

They've -risen,  it  appears. 
And  have  become,  so  they  avow, 

Shoe   Surface    Engineers. 

"Old  'Rastus  Johnson  comes  no  more 

To  take  the  cans  away. 
Or  knocks  upon  the  kitclien  door 

To  seek  his  weekly  pay. 
He's  found  a  means  of  getting  his — 

The  dusky  profiteer — 
His  card  informs  me  that  he  is 
.    A  Garbage  Engineer." 

But  we  as  engineers  are  painfully  aware  of  another 
side  that  sooner  or  later  may  be  of  embarrassing,  if 
not  serious,  consequence  to  us.  What  are  we  going  to 
do  about  it?  I  do  not  know.  For  the  present,  I  am 
simply  a — "Fed-up  Engineer." 

Railway  Accidents  and  Track  Work 

Three  accidents  noted  in  the  summary  of  the  Inter- 
state Commerce  Commission  (Bureau  of  Safety)  for  the 
last  quarter  of  1922  are  of  interest  in  connection  with 
track   maintenance   and   work-train    operation. 

Work-Train  Protection  —  The  dangers  incident  to 
work-trains  operating  on  main  lines  and  the  necessity  of 
adequate  protection  for  such  trains  are  illustrated  by 
two  accidents.  On  the  Florida  East  Coast  Ry.,  on  Nov. 
2,  the  flagman  of  a  work  train  was  told  to  hold  a  regular 
train  until  1 :2.5  p.m.  in  order  that  the  work  train  might 
get  clear  of  the  main  line,  but  he  claimed  that  the  time 
stated  was  1:15.  As  a  result  of  the  misunderstanding 
of  verbal  orders  a  collision  occurred,  causing  three 
deaths  and  the  injury  of  eleven  employees.  On  the 
Southern  Ry.  at  Sadieville,  Ky.,  Nov.  14,  the  engineman 
of  a  freight  train  passed  a  block  signal  indicating  "stop" 
and  caused  a  collision  resulting  in  the  death  of  one  man. 
It  is  pointed  out  that  the  engineman  not  only  disobeyed 
the  signal  (which  he  saw)  but  disregarded  the  rules  that 
permit  passing  such   signals   under  certain  conditions. 

Broken  Guard  Rail — Absence  of  a  frog  guard  rail, 
which  had  been  broken  by  a  train,  caused  another  train 
to  mount  the  frog  and  leave  the  track  at  West  Bend, 
Wis.,  on  the  Chicago  &  Northwestern  Ry..  Dec.  14.  One 
t-j.an  was  killed.  The  15-ft.  100-lb.  guard  rail  had  been 
b'-oken  into  fragments,  but  it  was  not  determined  what 
caused  this  or  what  train  did  the  damage. 


Diesel-Engine-Driven  Centrifugal  Pumps 
Irrigate  50,000  Acres  in  India 

By  J.  A.  COLACO 

College  of  Engineering.  Guindy,  Madras,  India 

THE  irrigation  systems  connected  with  the  Godavari 
and  Kistna  Rivers  constitute  the  largest  of  their 
kind  in  India,  and  have  involved  the  construction  of  some 
of  the  most  remarkable  engineering  works  in  that  coun- 
try. Of  these  the  Divi  pumping  station  is  probably  the 
most  interesting,  not  so  much  on  account  of  its  magni- 
tude but  rather  because  by  successfully  adopting  pump- 
ing for  the  purpose  of  large-scale  irrigation  it  made  a 
new  departure  in  this  field  of  engineering  in  India. 

The  Kistna  River  rises  in  the  western  Ghats  at  a 
height  of  4,000  ft.  above  the  sea  and  traverses  the  whole 
width  of  the  South  Indian  Peninsula  before  discharging 
into  the  Bay  of  Bengal.  About  40  miles  s.s.east  of  a 
place  known  as  Berwada  where  an  anicut  has  been  built 
across  the  river,  the  Xistna  divides  into  two  branches, 
the  Puligadda  and  the  Nagaya,  between  which  is  inclosed 
the  island  of  Divi,  105  sq.  miles  in  extent.  It  had  been 
the  purpose  of  the  Madras  Government  for  several  years 
to  make  these  rich  deltaic  lands  available  for  cultivation 
by  means  of  water  drawn  from  the  Kistna  Eastern  Delta 
Bank  Canal  by  carrying  the  same  over  an  aqueduct  to  be 
built  across  the  smaller  Puligadda  branch.  But  this 
scheme  was  not  carried  into  effect  in  view  of  the  more 
accessible  areas  to  be  irrigated  on  the  mainland  itself. 

The  Divi  pumping  project  works  consist  of  a  pumping 
station  placed  about  a  mile  from  the  head  of  the  island 
where  the  river  water  remains  fresh  and  where  the  level 
of  the  country  is  sufficient  for  the  main  canal  to  com- 
mand the  whole  area  to  be  irrigated.  The  distributing 
system  consists  of  a  main  canal  about  two  miles  in  length 
bifurcating  at  the  Avanigadda  regulator  and  thereafter 
spreading  into  a  network  of  distributaries  irrigating 
about  50,000  acres  of  land.  Statistics  for  recent  years 
show  the  average  area  irrigated  as  about  30,000  acres, 
yielding  a  gross  revenue  of  117.000  rupees.  The  net 
revenue  is  69,500  rupees  which  works  out  at  3.64  per 
cent  on  a  capital  outlay  of  1,906,290  rupees  ($635,000). 

Pumping-Plant — The  pumping  station  is  situated  cen- 
trally on  a  supply  or  loop  channel  cut  across  the  width  of 
the  island  and  connecting  the  two  branches  of  the  river. 
The  maximum  lift  when  the  river  is  low  is  17  ft.  The 
pumping  plant  consists  of  eight  sets  of  160-b.hp.  two- 
cylinder  Diesel  engines  each  direct  coupled  to  a  39-in. 
centrifugal  pump  by  flexible  coupling  to  allow  for  slight 
settlement  of  foundations  or  unequal  wear  of  the  pump 
and  engine  bearings.  The  pumps  are  arranged  in  two 
rows  of  four  units  each  with  space  for  a  ninth  unit,  and 
the  suctions  draw  from  two  parallel  culverts  under  the 
engine  house,  with  intakes  from  the  loop  channel. 

The  pump  delivery  is  into  two  masonry  concrete  chan- 
nels running  parallel  to  the  engine  house  on  either  side 
and  each  of  these  leads  to  a  10-ft.  Venturi  meter  with  a 
throat  ratio  of  1  to  3  discharging  500  sec. -ft.  with  a  head 
of  3  in.  There  are  in  addition  two  combined  recorders 
and  counters  in  the  meter  house  each  registering  up  to 
2,250,000  cu.ft.  per  hour,  these  being  connected  with  the 
outside  of  the  meter  pressure  chambers  by  passages 
through  which  the  pressure  pipes  are  carried. 

The  cost  of  irrigating  each  acre  of  cultivable  land 
fluctuates  rather  heavily,  being  dependent  to  a  large 
e.xtent  on  rainfall  conditions.  It  varied  from  about  1.15 
rupees  in  a  rainy  year  to  1.54  rupees  in  a  dry  year. 
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Lengthening  Bridge  After 
Caving  of  Bank  in  Flood 

Washout  Caused  200-Ft.  Gap  Where  100-Ft.  Span 

Had  Been— Replaced  by  One  200-Ft. 

and  One  60-Ft.  Span 

By  B.  H.  Faber 

County  Engineer,  Columbus.  Tex. 

CAVING  of  the  south  bank  of  the  Colorado  River 
at  Columbus,  Tex.,  just  whei-e  the  main  highway 
from  Columbus  to  La  Grange  crosses,  destroyed  the  end 
span  of  the  bridge  on  May  5  last  year  and  cut  more 
than  100  ft.  into  the  bank.     In  reconstructing  the  de- 


abutment  carried  out  the  100-ft.  span  and,  with  con- 
tinuing wash  of  the  flood,  a  gap  of  200  ft.  or  more 
was  opened  up  between  the  south  bank  and  the  channel 
span.  It  was  therefore  necessary  to  provide  a  200-ft. 
span  and  a  60-ft.  shore  span  and  to  close  the  gap  next 
to  the  channel  span. 

The  new  south  shore  pier,  49  ft.  high,  is  a  concrete 
pier  set  well  into  the  sand  rock.  The  south  end  of 
the  60-ft.  shore  span  rests  on  a  creosoted  pile  abutment. 
The  new  steel  spans,  built  by  the  Austin  Bros.  Bridge 
Co.,  Dallas,  were  erected  by  light  derrick  travelers  on 
pile  and  framed  bent  falsework.  Their  erection  was 
completed  on  Dec.  31,  as  already  noted. 

Investigation  of  the  south  pier  of  the  channel  span. 


LliXGTHEXI.VG  roLOK.VDO  lUVKU  lUUDCE  XT  COL.UMBUS,  TEX..  AFTER  WASHOUT  OK  MAY,    1' 
The  pier  carrying  tlie  south  end  of  the  240-tt.  tliannel  span.       the  5-ft.  cylinders  to  buckle.     Tlil_s  web  has  becn^rotccted 
lower  rJKht-hand   view.  wa.s  weakened  by  scour  of  the  rock 
at  its  downstream  side,  causing  the  4-in.  steel  web  between 


by    2'1-in.   concrete  encasement.     Future  scour   will  be  pre- 
vented by  protection  work  above  the  bridge. 


Btroyed  part  of  the  bridge  it  was  necessary  to  lengthen 
the  structure  to  take  care  of  the  increased  width  of 
the  river.  As  in  many  such  cases,  the  washout  was  due 
to  inadequate  foundations.  It  is  expected  to  prevent 
future  .scour  of  the  bank  by  building  a  current  de- 
flector upstream  of  the  bridge  to  divert  the  current 
away  from  the  concave  bank. 

Fast  work  marked  the  reconstruction,  a  60-ft.  and  a 
2C0-ft.  steel  span  being  erected  in  ten  working  days, 
between  Dec.  1.5  and  Dec.  31,  1922,  although  riveting 
the  spans  took  two  or  three  weeks  longer.  An  interest- 
ing job  of  underpinning  also  had  to  be  done,  because 
of  scour  under  the  main  river  pier. 

The  bank  of  the  Colorado  River  at  this  point  is  about 
80  ft.  high,  the  upper  15  ft.  being  clay  while  the  lower 
15  ft.  is  river  sand,  overlying  a  sand  rock  suitable  for 
foundations.  The  south  bank  is  the  concave  side,  but 
the  abutments  at  this  end  of  the  cro.Hsing  have  not 
been  carried  down  into  the  rock.  Beginning  at  thn 
north  bank  the  crossing  consisted  of  three  180-ft.  spans, 
which  cross  a  sandbar  or  flood  plain,  a  240-ft.  channel 
span,  and  a  100-ft.  span.     The  washout  of  the  south 


which  consisted  of  two  5-ft.  circular  steel  cylinders  20 
ft.  apart,  sunk  about  7  ft.  into  the  rock  and  connected 
by  a  .}-in.  steel  plate  web,  showed  that  this  web  had 
buckled  and  that  the  downstream  part  of  the  founda- 
tion had  l)een  weakened  by  scour  of  the  sand  rock.  To 
repair  the  damage  a  concrete  base  11  ft.  wide  by  44  ft. 
long,  pointed  at  both  ends  and  faced  with  a  steel  nosing 
at  the  upstream  end,  was  built  around  the  bottom  of 
the  pier,  to  alwve  low-water  level.  The  steel  web  of 
the  pier  was  incased  in  a  24-in.  concrete  web.  The 
co.st  of  this  pier  repair  work,  carried  out  by  B.  Fitz- 
patrick,  of  Columbu.s,  was  about  $2,000.  The  re.st  of 
the  reconstruction  cost  about  $21,000. 

It  is  now  planned  to  resurface  the  deck  of  the  bridge 
with  a  4-in.  creo.soled  floor  of  3  x  4-in.  x  18-ft.  timbers, 
with  an  asphalt  surface.  Protection  work  will  al.so  be 
built  above  the  bridge  to  divert  the  current  to  the 
center  of  the  river  as  protection  again.st  future  scour 
of  the  concave  south  bank. 

During  the  time  the  bridge  was  out  of  service  the 
county  maintained  a  ferry  across  the  river  between  La 
Grange  and  Columbus. 
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Economic  Aspects  of  Treated  Ties 
for  Railway  Track 

Supply  and  Demand  of  Preservatives  Discussed  by 

Wood  Preservers — Machine  Boring  and 

Facing — Spike  Corrosion 

^T^HE  relations  of  preservative  treatment  to  the  use  of 
X  wood  railway  ties  were  presented  from  different 
points  of  view  at  the  annual  meeting  of  the  American 
Wood  Preservers  Association  and  abstracts  of  three 
reports  on  this  general  subject  are  given  below. 

Boring  and  Adzing  Ties  Before  Treatment— By  boring 
spike  holes  and  machine-facing  the  rail  seats  of  ties  before 
treatment  there  will  not  only  be  less  chance  of  exposing 
lightly  treated  surfaces  but  there  will  be  a  deeper  pene- 
tration of  the  preservative  at  the  parts  subject  to  wear. 
In  this  way  increased  life  may  be  obtained  at  a  cost  that 
is  nominal  "in  comparison  with  the  results.  The  mechanical 
operations  may  even  be  economical  for  untreated  ties. 
These  are  the  main  points  of  a  report  based  on  replies  to 
an  inquiry. 

Spike  holes  bored  by  machine  are  reported  by  different 
engineers  to  give  better  penetration  of  the  preservative,  a 
better  grip  on  the  spike,  less  damage  by  spiking  and  more 
accurate  vertical  position  of  the  spikes.  The  holes  are 
bored  usually  through  the  ties.  One  engineer  suggests 
round  spikes  in  bored  holes  of  slightly  less  diameter  than 
the  spike.  On  the  other  hand,  bored  holes  may  cause 
trouble  in  widening  gage  and  laying  heavier  and  wider 
rails,  ot  on  roads  where  rails  of  numerous  different  base 
widths  are  used.  However,  one  reply  considers  that  pre- 
bored  holes  are  desirable  in  any  case,  even  if  it  is  neces- 
sary to  plug  certain  holes  and  rebore  the  ties  in  the  track. 
Rail  seats  adzed  or  dressed  by  machine  to  a  level  surface 
for  the  rail  or  tie-plate  give  a  better  bearing,  especially 
with  hewed  ties,  which  rarely  have  a  plane  surface.  For 
sawed  ties,  however,  the  adzing  might  form  an  undesirable 
pocket  to  hold  moisture,  but  would  be  necessary  if  rails  are 
to  be  laid  in  canted  position  instead  of  vertical.  One  sug- 
gestion is  that  tie-plates  should  be  secured  rigidly  to  the 
tie  by  fastenings  independent  of  the  rail  spikes. 

Although  both  operations  tend  to  material  increase  in 
life  of  ties  they  should  be  supplemented  by  the  use  of  tie- 
plates  to  protect  the  wood  from  mechanical  wear.  Thus, 
one  engineer  refers  to  ties  which  last  only  four  or  five  years 
untreated,  eight  years  treated,  and  fifteen  years  when 
treated  and  tie-plated.  The  conclusion  presented  is  that 
the  largest  return  on  the  cost  of  treatment  will  be  obtained 
by  putting  the  ties  through  a  boring  and  adzing  plant 
before  treatment  and  then  protecting  them  with  tie-plates 
of  sufficient  size  and  weight  to  distribute  the  load  and  pre- 
vent the  rail  from  cutting  and  crushing  the  wood. 

Prospects  of  the  Tie-Treatment  SifMofio?!  — Although 
creosote  oil  is  generally  considered  as  the  most  effective 
preservatHtf  for  timber,  the  increasing  use  of  treated  timber 
without  i  Tresponding  increase  in  the  production  or  im- 
portation of  this  oil  has  developed  a  situation  which  ap- 
pears to  necessitate  the  mixture  of  other  suitable  oils  with 
creosote  and  also  the  use  of  other  preservatives.  In  a 
paper  by  E.  B.  Fulks,  of  the  Arkansas  Preservative  Co., 
St.  Louis,  Mo.,  it  was  stated  that  in  1921  there  were  used 
48,000,000  gal.  of  domestic  creosote  oil  and  28,000,000  gal. 
of  imported  oil,  while  there  is  little  prospect  of  any  mate- 
rial increase  in  the  supply  for  several  years.  The  use  of 
creosote  in  1909  was  83  per  cent  for  ties  and  17  per  cent 
for  other  materials,  but  by  1921  these  proportions  had 
changed  to  55  and  45  per  cent  respectively.  It  is  estimated, 
therefore,  that  the  supply  will  be  sufficient  for  treating 
only  15,000,000  to  25,000,000  ties  pei;  year,  while  the  rail- 
ways will  require  from  60,000,000  to  75,000,000  treated 
ties,  or  about  55  per  cent  of  their  annual  tie  consumption. 
■  Since  the  production  of  creosote  oil  (as  a  by-product) 
is  controlled  by  factors  independent  of  its  supply  and  de- 
mand, the  solution  of  this  problem  as  suggested  by  Mr. 
Fulks  is  to  restrict  the  use  of  creosote  to  situations  where 


it  is  clearly  necessary  (as  for  permanent  structures  or  in 
wet  ground)  and  to  use  zinc-chloride  more  extensively 
where  it  is  evident  that  it  will  give  satisfactory  results. 
He  admits  that  the  latter  will  not  preserve  the  wood  for 
so  long  a  time  as  creosote,  but  considers  that  it  will  in- 
crease the  life  sufficiently  to  yield  a  good  return  on  the 
cost  of  treatment.  Further,  he  suggests  that  a  compre- 
hensive study  of  the  use  of  zinc-chloride,  such  as  has  been 
made  in  regard  to  creosote,  would  develop  improvements 
which  would  increase  the  value  of  the  zinc-chloride 
treatment. 

Corrosion  of  Track  Spikes — That  the  use  of  zinc-chloride 
as  a  tie  preservative  has  little  or  no  relation  to  the 
corrosion  of  spikes  in  railway  track  is  the  conclusion  of 
another  committee's  report.  Of  twenty-six  railways  which 
have  experienced  this  corrosion  where  zinc-treated  ties  are 
used,  only  five  reported  this  action  as  occurring  in  such 
ties  only.  Other  factors  in  corrosion,  as  noted  by  the 
report,  are  the  chemical  composition  of  the  spikes,  electro- 
lysis, brine  dripping  from  refrigerator  cars,  cinder  ballast, 
and  the  collection  of  water  around  the  spike.  Damage 
which  appears  similar  to  corrosion  may  result  from 
mechanical  wear  at  the  contact  of  rail  and  spike.  While 
the  zinc-chloride  treatment  of  times  seems  to  hasten  corro- 
sion of  spikes  there  are  equally  authentic  cases  where, 
under  practically  the  same  service  conditions,  no  appre- 
ciable corrosion  has  occurred.  In  other  cases,  fully  as 
much  corrosion  has  occurred  with  spikes  in  untreated  ties. 
It  is  therefore  concluded  that  the  situation  is  not  serious 
and  that  where  excessive  corrosion  is  noted  it  would  be 
well  to  look  for  causes  other  than  the  zinc-chloride. 


A  Concrete  Roof -Slab  Failure 

By  Dr.  E.  G.  Friedrich 

Berlin,  Germany 

SOME  weeks  ago  a  fatal  accident  occurred  in  the 
Mosse  Building,  in  Berlin,  during  the  work  of  adding 
several  stories  to  the  height  of  the  building.  The  addi- 
tion is  of  reinforced-concrete  construction,  as  are  the 
floors  of  the  four-story  old  building  below.  The  two 
additional  stories  had  been  completed  and  the  roof  slab 
was  poured.  When  the  forms  of  the  roof  slab  were 
removed  part  of  the  slab  failed,  and  the  falling  masses 
broke  through  the  two  completed  new  floors  below  as 
well  as  the  floors  of  the  four  stories  of  the  old  building. 
The  old  building  was  in  continued  service;  fourteen 
persons  were  killed  in  the  collapse  and  many  seriously 
injured. 

The  accident  points  out  once  more  that  the  roof  slab 
in  reinforced-concrete  construction  is  apt  to  receive  less 
attention  than  it  requires.  The  safety  factor  of  the  roof 
slab  is  always  less  than  that  of  floor  slabs,  because  it  is 
designed  chiefly  for  dead-load.  At  the  time  forms  are 
struck  it  is  subjected  to  stresses  approaching  the  final 
working  stresses,  which  is  not  true  in  the  case  of  floor 
slabs  because  of  the  absence  of  the  live-load  for  which 
they  are  designed.  Weather  influences  also  are  likely 
to  affect  a  roof  slab  more  than  a  .floor  slab. 

Two  changes  in  building  practice  are  suggested  by 
this  accident.  The  first  is  ■  to  change  the  customary 
vague  requirements  to  observe  special  caution  in  remov- 
ing forms  from  slabs  designed  for  small  or  no  live-load. 
Repeated  accidents  have  showii  that  this  requirement  is 
not  sufficient,  and  that  a  definite  minimum  time  should 
be  specified,  with  a  view  to  assuring  safe  strength  of 
the  slab  at  time  of  removing  forms,  under  all  conditions. 
This  would  call  for  a  period  of  time  two  or  three  times 
as  great  as  that  necessary  for  floor  slabs.  The  second 
.  change  called  for  is  the  provision  of  special  protection 
in  the  case  of  construction  work  over  a  building  which 
continues  in  use. 
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Engineers  Appointed  to  Retrace 
Oklahoma-Texas  Boundary 

Disputed  Claims  to  Oil  Lands  in  Big  Bend  Area 

to  Be  Settled  in  Accordance  with  Recent 

Supreme  Court  Decision 

IN  ACCORDANCE  with  a  decision  rendered  in  Janu- 
ary by  the  United  States  Supreme  Court,  engineers 
who  are  to  retrace  the  boundary  between  the  states  of 
Oklahoma  and  Texas,  following  the  provisions  laid  down 
in  that  decree,  have  been  appointed.  These  engineers 
are  Arthur  D.  Kidder  and  Arthur  L.  Stiles,  cadastral 
engineers,  who  have  been  requested  by  the  court  to 
locate  the  south  bank  of  the  Red  River  as  it  existed  in 
1821,  which,  under  the  court's  decision,  will  be  made 
the  boundary  between  the  two  states. 

Mr.  Kidder  is  the  associate  supervisor  of  surveys  of 
the  General  Land  Office.  He  is  the  author  of  the  Stan- 
dard Field  Tables  used  by  the  General  Land  Office  and 
is  editor-in-chief  of  the  Board  which  is  engaged  in  re- 
vising the  manual  of  instructions  for  surveying  the 
public  lands  of  the  United  States.  He  is  vice-chairman 
of  the  Board  of  Surveys  and  Maps  of  the  Federal  Gov- 
ernment. The  Supreme  Court  of  Texas  has  based 
its  opinion  in  a  number  of  important  suits  on  boundary 
surveys  he  has  made,  as  has  the  Supreme  Court  of  the 
United  States,  and  in  no  case  has  the  accuracy  of  boun- 
daries been  questioned.  Since  1919  Mr.  Kidder  has 
been  in  general  charge  of  surveying  and  mapping  in 
the  Red  River  area. 

Mr.  Stiles,  the  other  commissioner,  is  the  state  recla- 
mation engineer  of  Texas.  He  began  work  with  the 
Topographic  Branch  of  the  United  States  Geological 
Survey  in  1894.  He  surveyed  the  Glacier  National  Park 
and  a  large  area  in  the  Black  Hills.  He  was  in  charge 
of  the  highly  difficult  boundary  surveying  in  the  Chisos 
Mountains  of  Texas  in  the  Big  Bend  area  of  the  Rio 
Grande,  and  he  mapped  the  Fort  Leavenworth  area  for 
the  War  Department ;  and  has  to  his  ci'edit  the  survey- 
ing of  the  Sierra  de  Diablo  in  Texas  and  Jackson's  Hole 
in  Montana. 

In  1909,  Mr.  Stiles  was  invited  by  the  Governor  of 
Texas  to  take  charge  of  the  levee  and  drainage  work 
for  the  state.  He  organized  that  work  and  has  been 
in  charge  of  it  ever  since.  Since  the  inception  of  the 
Red  River  litigation  he  has  been  in  charge  of  engineer- 
ing work  in  that  connection  for  Texas. 

Retracing  the  state  boundary  has  been  made  neces- 
sary through  the  placement  on  disputed  ground  of  valu- 
able oil  wells.  In  accordance  with  the  judgment  of  the 
court,  only  the  Big  Bend  area  of  the  Red  River  is  to  be 
immediately  resurveyed. 

The  ca.se  before  the  Supreme  Court  involved  the  shift- 
ing channel  of  the  Red  River  along  its  600-mile  course 
between  the  two  states.  Dispute  as  to  the  exact  location 
of  the  state  line  was  caused  by  the  constant  changes 
of  the  channel  within  the  confines  of  the  wide  bluffs  on 
the  two  .tides.  For  much  of  the  distance  these  bluflfs 
are  from  11  to  1 J  miles  apart,  while  the  normal  width 
of  the  river  is  slight. 

For  many  ypar-t  there  was  no  controversy  as  to  the 
boundary  because  there  was  little  or  no  value  to  the 
land  within  the  now  disputed  territory.  Discovery  of 
oil,  howfvpr.  I'd  to  the  dispute  and  development  of  the 
Burkburnett  fiplds  in  Texas.  A  prospector  found  that. 
the  oil  extended  five  or  six  miles  northwest  of  (he  Big 


Bend  region  of  the  Red  River.  Immediate  drilling  was 
begun  and  claims  to  oil  lands  in  the  basin  became  a 
subject  of  bitter  controversy.  Both  Texas  and  Okla- 
homa lay  claim  to  the  area  and  both  states  sought  to 
protect  the  claims  of  their  respective  citizens.  The  dis- 
pute was  carried  to  the  Supreme  Court,  Oklahoma  be- 
coming the  plaintiff  and  Texas  the  defendant.  The 
United  States  intervened  in  behalf  of  the  Indians  on 
the  north  bank. 

In  the  presentation  of  the  case  a  vast  quantity  of 
engineering  work  was  required.  Old  sui-veys  dating 
back  to  1861  and  embracing  many  private  and  official 
surveys  of  later  dates  were  collected  by  the  General 
Land  Office  to  indicate  meanderings  of  the  stream  at 
various  times.  These  maps  never  agreed  as  to  the  loca- 
tion of  the  stream  at  low  water  and  none  of  them  with 
surveys  made  by  the  government  after  the  controversy 
arose. 

Ecologists  from  the  U.  S.  Forest  Service  were  called 
upon  to  establish  the  age  of  trees  which  had  grown  up 
in  the  lowlands  for  the  purpose  of  showing  that  certain 
parts  of  the  bed  had  become  practically  pei-manent  ele- 


.   OH.  WELLS   IN'  DISPUTED  BIG  BEND  AREA 

vations.  Another  exhibit  was  the  development  map 
showing  the  extent  and  location  of  oil  well.s  in  the  river 
bed,  this  map  indicating  the  existence  of  more  than  100 
wells  in  the  basin  in  the  Big  Bend  region. 

In  order  to  end  temporarily  the  strife,  pending  set- 
tlement by  the  Supreme  Court,  that  body  took  pos- 
session of  the  oil  lands  through  the  medium  of  a  federal 
receiver.  Operations  were  allowed  to  continue,  the 
United  States  Government  collecting  the  usu^l  royalty 
of  one-eighth  of  the  proceeds  from  the  s  i€  of  oil. 
Funds  thus  collected  have  been  held  awaiting  judicial 
determination  as  to  their  ownership.  That  part  of  the 
court's  decision  referring  to  the  disputed  oil  territory 
reads  as  follows: 

The  valley  land  always  has  been  dealt  with  a.s  upland. 
The  United  States  surveyed  and  disposed  of  that  on  the 
north  side  under  its  Public  Land  and  Indian  laws  and 
Texas  surveyed  and  disposed  of  that  on  the  south  side 
under  her  land  laws.  Both  treated  the  cut  banks  as  the 
river  banks  and  carried  their  surveys  to  those  liank.s,  but 
not  beyond.  Patents  were  issued  for  practically  all  the 
land.  Individuals  freely  sought  and  dealt  with  it  as 
upland.  Much  of  that  on  the  south  side  wns  disposed  of 
by  Texas  fifty  years  ago,  some  of  it  seventy.  Thousands 
of  acres  on  that  side  were  improved,  occupied  and  cultivated 
under  these  disposals,  and  a  larger  acreage  was  occupied 
and  used  under  them  for  pasture.  Through  the  lorlg  period 
covered  by  this  course  of  action  there  never  was  any  gug- 
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gestion  that  this  valley  land  was  part  of  the  river  bed,  nor 
that  the  shifting  elevations  of  sand  within  the  river  bed 
were  the  river  banks,  nor  that  the  land  on  the  south  side 
belonged  to  the  United  States.  Not  until  some  land  on  the 
south  side  and  part  of  the  river  bed  were  discovered  to  be 
valuable  for  oil  was  this  unbroken  course  of  action  and 
opinion  brought  into  question.  However  much  the  oil  dis- 
covery may  affect  values,  it  has  no  bearing  on  the  questions 
of  boundary  and  title. 

Our  conclusion  is  that  the  cut  bank  along  the  southerly 
side  of  the  sand  bed  constitutes  the  south  bank  of  the  river 
and  that  the  boundary  is  on  and  along  that  bank  at  the 
mean  level  of  the  water  when  it  washes  the  bank  without 
overflowing  it. 

The  boundary  as  it  was  in  1820  when  the  treaty  became 
effective  is  the  boundary  of  today,  subject  to  the  right 
application  of  the  doctrines  of  erosion  and  accretion  and 
of  avulsion  to  any  intervening  changes. 

The  treaty  referred  to  above  is  that  which  was  made 
between  the  United  States  and  Spanish  possessions  to 
the  southwest  in  1819. 

In  the  early  stages  of  the  suit  the  chief  point  of  dif- 
ference between  the  parties  was  that  Oklahoma  and  the 
United  States  were  claiming  the  south  bank  of  the  river 
as  the  boundary,  while  Texas  maintained  that  the 
boundary  was  in  the  middle  of  the  stream.  According 
to  the  court  decision  "that  difference  was  disposed  in  an 
opinion  delivered  April  11,  1921,  wherein  this  court 
recognized  that  in  the  earlier  case  of  the  United  States 
vs.  Texas  it  had  been  adjudged  that  the  boundary,  as 
fixed  by  the  treaty,  is  along  the  south  bank." 

The  Supreme  Court  held  that  as  to  the  line  in  ques- 
tion the  definition  still  controlled,  having  been  re- 
aflnrmed  on  several  occasions  but  never  changed.  The 
Supreme  Court  decision,  therefore,  concerned  itself 
with  just  what  constituted  the  south  bank  of  the  river. 


Twelve  per  Cent  of  Society  on  Committees 

The  Western  Society  of  Engineers  has  thirty-three 
committees  with  305  members,  12  per  cent  of  the 
membership.  Five  years  ago  it  had  twelve  committees 
and  only  38  members.  To  advertise  the  work  of  the 
society  to  its  members  a  series  of  single-page  leaflets 
on  the  aims,  history  and  privileges  is  being  mailed  at 
regular  intervals  to  the  members.  This  information 
on  committee  work  and  the  53-year  old  library  with 
its  14,000  books  visited  by  nearly  10,000  people  yearly 
afforded  two  topics.  Another  theme  was  on  the  society's 
efforts  toward  unity  and  progress  in  engineering  circles 
in  Chicago  for  53  years.  "Many  plans  for  needed  civic 
improvements,"  it  was  stated,  "have  developed  as  a 
result  of  the  deliberations  of  its  committees  and  meet- 
ings. The  broadening  influence  of  trained  minds  meet- 
ing to  extend  acquaintance  and  exchange  fdeas  has  not 
been  the  least  of  our  society's  contribution  to  the  prog- 
ress of  the  second  largest  city  in  America."  On  com- 
mittee work  the  work  is  visualized  thus :  "The  program 
committee  arranged  meetings  this  fall  that  broke  all 
records  for  attendance.  The  finance  committee's  bal- 
ance sheet  would  delight  General  Dawes.  The  short 
story  committee  is  causing  many  an  engineer  to  dream 
of  four-figure  checks  from  magazines.  The  amendments 
committee  is  alive  to  changes  in  our  needs.  Twice  this 
fall  the  noon-day  luncheon  committee  has  secured  na- 
tionally known  speakers  who  filled  large  ballrooms  with 
eager  engineers.  The  public  affairs  committee  with  its 
nine  sub-committees  and  fifty-six  members  is  making 
the  voice  of  engineers  heard  in  public  affairs.  Commit- 
the  work  offers  invaluable  opportunity  for  engineers," 


Refuse  Collection  and  Disposal 
at  Newark,  England 

INTERESTING  features  of  the  system  of  refuse  collec- 
tion and  disposal  practiced  by  the  Borough  of  Newark, 
England,  are  the  use  of  light  Ford  ti'ucks  for  collection, 
a  screening  and  salvage  plant,  and  contributions  by  the 
national  government  to  both  the  capital  charges  on  the 
screening  and  salvage  plant  and  the  operating  expenses. 

The  collection  is  made  by  means  of  one-ton  Ford 
trucks  with  light  tipping  bodies,  according  to  Municipal 
Engineering  &  the  Sanitary  Record  of  March  8.  With 
an  average  haul  of  IJ  miles  the  annual  cost  of  collecting 
4,289  long  tons  of  house  refuse  is  given  as  £1,667,  in- 
cluding licenses,  insurance  and  capital  charges  on  the 
trucks.  The  total  mileage  of  haul  was  10,301.  The 
average  cost  of  collection  per  long  ton  was  7is.  ($1.70 
per  short  ton).  The  gasoline  consumption  for  the 
trucks  was  1  Imp.  gal.  for  9-mile  average  haul. 

Nightsoil  totaling  1,728  long  tons  was  also  collected 
with  one-ton  Ford  chassis  on  which  were  mounted  light 
tanks.  The  total  expense  for  this  service  was  £802  for 
labor,  £224  for  transport,  and  £30  for  disinfectant, 
making  a  total  of  £1,056,  or  about  £1.63  per  long  ton  of 
nightsoil.  (At  normal  exchange,  $7.93  per  long  ton  or 
$7.08  per  short  ton.)  The  haulage  distance  for  nightsoil 
collection  totaled  5,392  miles. 

The  entire  house  refuse  of  the  borough  is  screened 
and  salable  material  is  picked  out. 

Apparently  the  4,289  long  tons  of  mixed  refuse  yield 
on  screening  1,380  tons  of  combustible  cinders  (about 
30  per  cent)  for  the  Journal  named  above  states:  "No 
fuel  is  purchased,  because  250  tons  of  screened  cinders 
per  year  suffice,  leaving  a  cinder  surplus  of  1,180 
tons,  which  will  be  used  in  a  'turbine'  forced  draught 
furnace  now  being  fitted  to  one  of  the  water-works 
boilers.  On  the  reduced  coal  bill  the  council  will  save 
£.'558  annually  (evidently  on  water-works  coal  bill). 

The  salvage  plant  and  connected  buildings  were 
erected  "chiefly  by  direct  labor"  at  a  cost  of  £4.600 
($22,400)  "towards  which  the  unemployment  grants 
committee  (of  the  national  government)  contributed 
65  per  cent-  of  the  interest  and  sinking  fund  for  fifteen 
years."  The  main  items  in  the  £4,600  just  mentioned 
are  £1,576  for  land  and  building,  £2.614  for  machinery, 
and  £339  for  roads.  In  addition  the  government  sanc- 
tioned a  later  loan  of  £200  for  a  tin  baler.  The  screening 
and  salvage  plant  was  put  in  operation  late  in  1922. 

Apparently  based  on  some  three  months'  experience, 
the  cost  of  operating  these  works  averaged  5iS.  per  long 
fon  ($1.14  per  short  ton)  towards  which  there  is  a 
government  grant  of  Is.  per  ton.  Deducting  this  grant 
and  2Js.  per  ton  (49c.  per  short  ton)  for  reclaimed 
cinders,  tin,  bones,  etc.,  reduces  "the  net  actual  cost  of 
disposal  to  li's.  per  ton,  exactly  the  sum  disbursed  for 
labor." 

Concrete  Protects  Against  Aerial  Bombs 

According  to  a  report  recently  issued  by  the  British 
Fire  Prevention  Committee,  in  which  the  total  number 
of  air  raids  on  London  during  the  war  is  tabulated,  a 
statement  is  made  that  with  respect  to  air  raid  shelters 
examination  of  records  shows  that  "a  series  of  floors  of 
concrete  or  reinforced  concrete  afford  very  considerable 
protection,  and  indeed  on  the  lower  floors  absolute  im- 
munity against  the  average  explosive  bomb  and  almost 
entire  protection  on  any  floor  against  incendiary  bombs." 
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Application  of  the  Drop-Down  Curve  in  Chicago  Sewers 

To  Obtain  the  Desired  Cover  for  the  Aberdeen  St.  Sewer  Through  the  Stock  Yards,  Drop  in  Sewer  Was 

Introduced — Method  of  Design  Given 

By  C.  D.  Hill 

Engineer.  Board  of  Local  Improvements,  City  of  Chicago 


THE  article  on  the  "Drop-Down  Curve  in  Conduits" 
by  Prof.  H.  E.  Babbitt  in  Engineering  Neios- 
Record,  Dec.  21,  1922,  p.  1067,  should  be  of  interest  to 
engineers  who  are  called  upon  to  design  large  sewers  to 
drain  low-lying  tracts  of  land,  where  it  is  important 
that  the  roof  of  the  sewer  be  kept  as  low  as  possible 
in  order  to  obtain  sufficient  covering  and  where  the 
conditions  make  necessary  very  sluggish  velocities  in 
the  sewer.  Chicago  is  about  to  construct  one  of  the 
largest  special  assessment  sewers  yet  built  with  the 
outlet  end  reduced  in  size  for  nearly  a  mile  by  taking 
advantage  of  the  drop-down  curve. 

The  theory  of  the  drop-down  curve  has  been  applied 
to  a  number  of  sewer  designs  in  recent  years  but  the 
advantages  of  the  application  of  this  theory  to  sewer 
design  are  probably  best  shown  by  the  proposed  Aber- 
deen St.  sewer.  This  huge  conduit  is  intended  to  drain 
an  area  of  4,500  acres,  and  will  discharge  into  the  39th 
St.  conduit  near  the  line  of  Aberdeen  St.  extended. 
It  will  extend  southward  from  the  outlet  through  the 
Union  Stock  Yards  for  a  distance  of  5,900  ft.  to  W. 
47th  St.  and  thence  will  extend  south  for  a  distance  of 
2J  miles  to  68th  St.,  where  it  will  turn  to  the  west  and 
to  the  south. 

From  the  outlet  to  68th  St.  the  surface  of  the  street 
is  so  low  that  it  will  be  difficult  to  obtain  sufficient 
covering  over  the  sewer,  and  for  the  first  mile  from 
the  outlet  through  the  stockyards  it  will  be  necessary 
to  carry  railroad  tracks  supporting  the  heaviest  freight 
locomotives  over  the  sewer  in  places  and  alongside  it 
in  other  places.  Because  of  this  difficulty  it  was  deter- 
mined to  employ  a  horseshoe  shape  of  sewer,  with  a 
vertical  diameter  e<lual  to  0.8  of  the  horizontal  diameter. 

The  estimated  runoff  from  4,500  acres  is  550  sec. -ft. 
and  the  estimated  runoff  from  4,000  acres  lying  imme- 
diately south  of  W.  47th  St.  is  500  sec.-ft.  These  quan- 
tities indicated  a  sewer  of  15  ft.  horizontal  diameter 
by  12  ft.  high  with  a  .slope  of  0.00028  through  the 
stockyards  and  a  sewer  of  14  ft.  horizontal  diameter  by 
11.2  ft.  high  with  the  same  slope  south  of  W.  47th 
St.,  these  sewers  flowing  full  with  a  velocity  slightly 
in  excess  of  4  ft.  per  second. 

It  is  impossible  to  build  a  sewer  of  the  size  indicated 
through  the  stockyards  and  keep  the  top  below  the  bot- 
tom of  the  ties  of  the  railroad  tracks  without  placing 
the  invert  so  far  below  the  level  of  the  water  in  the 
conduit  a,s  to  produce  stagnation  and  .sedimentation  dur- 
ing dry  weather. 

The  application  of  the  theory  of  the  drop-down  curve 
to  the  problem  .showed  that  the  continuation  of  the 
14-ft.  sewer  through  the  yards  would  carry  550  sec.-ft. 
with  &  depth  of  approximately  4  ft.  at  the  outlet  and 
•lightly  over  8  ft.  at  47th  St.  and  with  a  velocity  in- 
creasing from  5  ft.  per  second  at  47th  St.  to  10  ft.  per 
second  at  the  outlet.  Further  ."itudy  showed  that  with 
600  ft.  of  water  flowing  through  the  sewer  south  of 
47th  St.  the  depth  of  water  would  increase  not  more 
than  6  in.  in  a  distance  of  4,700  ft.  where  it  was  pro- 


posed to  reduce  the  size  of  the  sewer.  Because  of  these 
computations  it  was  decided  to  be  perfectly  safe  to 
continue  the  14-ft.  sewer  all  the  way  to  the  outlet  and 
to  reduce  the  vertical  diameter  from  11.2  to  10.5  feet. 
In  this  case  the  saving  is  not  so  much  due  to  the 
decrease  in  the  amount  of  material  in  the  sewer  as 
it  is  to  the  decrease  in  the  difficulty  of  building  so  large 
a  sewer  through  the  stockyards,  which  are  fully  occu- 
pied, and  where  it  is  necessary  to  maintain  traffic  and 
support  railroad  tracks  and  other  roads  and  structures. 


V= Velocity  in  Feet  per  Second 


FIG.  1 — HTDR.\ULIC  ELEMENTS  IN  A  CIRCt'L.XR  SEWER 
WITH   UNIFORM   DISCHARGE  AND  V.VRYING   DEPTH 

There  is  in  addition  the  great  advantage  of  obtaining 
better  hydraulic  conditions  in  the  sewer  during  times 
of  no  rain. 

A  great  deal  of  computation  is  requii-ed  to  determine 
the  drop-down  curve  under  any  particular  set  of  con- 
ditions. The  greater  part  of  the  work  is  made  unneces- 
sary by  the  use  of  a  diagram.  Fig.  1,  a  description  of 
which  by  the  author  was  published  in  Municipal  and 
Covnty  Engineering,  April,  1920,  and  a  computation 
sheet  as  shown  in  the  accompanying  table.  This  table 
shows  the  computations  used  in  the  case  of  a  circular 
sewer  10  ft.  in  diameter,  with  a  slope  of  0.24  ft.  in 
1,000  ft.  discharging  314  sec-ft.  The  earlier  descrip- 
tion of  Fig.  1  follows: 

The  assumption  is  made  that  a  constant  volume  of  water 
is  flowing  through  the  sewer,  that  the  depth  of  water  near 
the  outfall  is  a  definite  amount  determined  by  local  con- 
ditions, and  that  at  an  unknown  distance  from  this  point 
the  depth  of  water  is  a  definite  amount  slightly  greater, 
the  problem  being  to  compute  the  distance.  It  is  necessary 
to  compute  the  wetted  area  at  sucressivo  cross-sections  of 
the  sewer  corresponding  to  assumed  depths  of  water,  to 
compute  the  hydraulic  radius,  the  velocity,  the  velocity 
head  and  the  correspond inp  slope  at  such  cross-sections  at 
each  of  which  a  definite  depth  is  assumed,  and  from  these 
elements  to  compute  the  distances  between  the  successive 
cross- sections. 

The  distance  between  two  cross-sections  multiplied  by 
the  slope  of  the  sewer,  plus  the  difference  between  the 
depths  of  water  at  the  two  cross-sections,  equals  the  diflfer- 
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ence  between  the  elevations  of  the  surface  of  the  water  at 
the  two  cross-sections.  This  difference  must  equal  the 
head  necessary  to  overcome  the  frictional  losses  due  to  the 
velocity  between  the  stations,  plus  the  difference  between 
the  velocity  heads  of  the  two  cross-sections.  This  may  be 
expressed : 

LSx  +  (d.  —  di)  =  LS  +  (H,  —  H.) 


L  = 


(d,  —  d,)    —   {H^ 

S  —  S, 


By  means  of  the  diagram.  Fig.  1,  it  is  possible  to  read 
directly  the  hydraulic  radius,  the  velocity,  the  velocity  head 
and  the  corresponding  slope  for  any  cross-section  through 


slope;  the  first  two  being  indicated  by  the  velocity  ordi- 
nate and  the  curve,  the  corresponding  slope  can  be  read 
at  the  right  margin  of  the  diagram.  The  value  of  C  corre- 
sponding to  each  value  of  R  is  obtained  by  Kutter's  formula 
with  a  value  of  n  =  0.014. 

The  process  of  computation  is  outlined  under  the 
heading  of  the  accompanying  table.  It  is  not  necessary 
to  begin  the  computation  by  assuming  the  depth  at  the 
outlet.  A  beginning  can  be  made  at  any  depth,  and  the 
distances  computed  to  the  adjacent  sections  each  way. 
It  is  well  to  take  cross-sections  at  regular,  frequent 
intervals  of  depth,  say  0.02  of  the  diameter.  Constant 
increments   in   depth  will  cause   regular  variations  in 
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Relative    Scale  for-  Various    Diameters 

FIG.  2— BACKWATER  CURVE  IN  A  10-FT.  CIRCULAR  SEWER  WITH  RELATIVE  SCALE  FOR  OTHER  SIZES 


which  an  assumed  volume  of  water  is  flowing  at  an  assumed 
depth. 

On  the  scale  at  the  left  margin  of  the  diagram  is  read 
the  assumed  depth  of  water  expressed  in  decimal  parts  of 
the  diameter.  On  the  scale  at  the  top  of  the  diagram  is 
read  the  hydraulic  radius  of  sewers  of  various  diameter 
at  any  assumed  depth  of  water,  which  is  indicated  by  the 
intersection  of  the  horizontal  line  corresponding  to  the 
depth  and  the  curve  corresponding  to  the  diameter. 

The  curves,  V  =  Q/A  =  2,  etc.,  show  the  velocities, 
read  at  the  bottom  of  the  diagram,  of  a  constant  volume 
flowing  at  varying  depths  corresponding  to  the  velocity  of 
the  same  volume  flowing  through  the  full  bore  of  the  sewei. 

The  intersection  of  the  curve  V''  =  64.4  H  with  the 
velocity  ordinate  shows  at  the  right  margin  of  the  diagram 
the  velocity  head  corresponding  to  the  velocity. 

The  curves  R  =  2,  C  =  121,  V  =  C\'RVS,  etc.,  show 
the  relationship  between  the  velocity,  hydraulic  radius  and 


other  hydraulic  elements,  which  serves  to  check  the 
accuracy  of  the  work. 

The  depth  of  water  at  the  outlet  can  be  readily  deter- 
mined with  sufficient  accuracy.  'Assume  a  depth,  say 
0.5  diameter;  work  down  to  a  lower  level  until  the 
distances  between  cro.?.s-sectlons  become  very  small  or 
a  minus  quantity.  The  control  section  is  reached  when 
the  increment  of  the  velocity  head  equals  the  decrement 
of  the  depth.  As  a  matter  of  fact,  in  the  case  of  a 
sewer  having  a  free  discharge,  the  depth  of  water  at 
the  actual  outlet  is  of  very  little  consequence,  for  the 
reason  that  the  curve  rises  sharply  and  within  a  few 
feet. 

In  using  the  curve,  Fig.  2,  it  is  desired  to  know  the 
depth  of  water  at  a  distance  oi  several  thousand  feet, 
or   to   find   the   distance   from   the   outlet,   where  the 
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depth  of  water  will  be  0.6  of  the  diameter  or  0.7  of  the 
diameter,  or  something  of  that  sort.  Computation 
.shows  that  for  sewers  10  ft.  in  diameter  the.se  distances 
are  in  the  neighborhood  of  from  2,000  to  8,000  ft.  The 
error  in  computing  the  distance  would  probably  exceed 
10  per  cent.  This  error  permits  us  to  exclude  from 
consideration  short  distances  of  50  or  100  ft.  that  may 
lie  between  the  actual  outlet  and  the  lowest  section  used 
in  the  computation. 

Where  a  sewer  is  partially  submerged  at  the  outlet, 
and  the  water  level  of  the  stream  or  lake  into  which  it 
discharges  is  known,  that  of  course  would  determine 
the  elevation  at  the  outfall.  In  Chicago,  all  large 
sewers  discharge  into  the  Chicago  River  or  the  Main 
Channel  of  the  Sanitary  District  of  Chicago,  and  the 


TABLE— DROP-DOWN  CURVE  COMPUTATION   SHEET 
UNIFORM  DISCHARGE— VARYING  DEPTH 

At  the  top  of  the  table  is  recorded  the  diameter  of  the 
sewer  in  feet,  the  assumed  volume  of  flow,  the  area  of  the 
full  cross-section  of  the  sewer,  the  velocity  of  the  as.";umed 
volume  flowing  through  the  full  bore  of  the  sewer  and  the 
gradient  or  slope  of  the  sewer.  In  the  first  column  enter 
the  assumed  depth  in  decimal  parts  of  the  diameter  for 
each  cross-section  ;  in  the  second  column  enter  the  same 
depth  in  feet ;  in  the  third  column  enter  the  difference  in 
feet  between  the  depths  at  successive  cross-sections ;  in  the 
fourth  column  enter  the  hydraulic  radius  corresponding  to 
the  depth  at  each  cross-section  ;  in  the  eighth  column  enter 
the  velocity,  equal  to  the  volume  divided  by  the  wetted  area, 
for  each  cross-section  ;  in  the  fifth  column  enter  the  cor- 
responding velocity  head ;  in  the  sixth  column  enter  the 
difference  between  the  velocity  heads  at  successive  cross- 
sections  ;  in  the  seventh  column  enter  the  difference  be- 
tween the  quantities  in  the  third  and  in  the  sixth  columns  ; 
in  the  ninth  column  enter  the  hydraulic  slope  corresponding 
to  the  velocity  and  the  hydraulic  radius  of  each  cross-sec- 
tion ;  in  the  tenth  column  enter  the  difference  between  the 
hydraulic  slope  and  the  slope  of  the  sewer  ;  in  the  eleventh 
column  enter  the  computed  distance  between  successive 
crosK-sections  ;  in  the  twelfth  column  enter  the  elevation  of 
tho  bottom  of  the  sewer  at  each  cross-section,  and  in  the 
thirteenth  column  enter  the  corresponding  elevation  of  the 
surface  of  the  water. 
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elevation  of  the  water  seldom  varies  more  than  1  ft. 
from  city  datum.  In  a  few  instances  where  sewers  dis- 
charge into  pumping  stations,  it  is  possible  theoretically 
to  maintain  a  fairly  definite  water  level  by  means  of 
pumps,  although  in  times  of  big  storms  this  is  seldom 
done. 

The  accuracy  of  the  method  is  naturally  no  greater 
than  the  accuracy  of  the  usual  methods  of  determining 
runoff  of  storm  water  and  the  capacity  of  sewers.  The 
probable  error  in  computing  the  capacity  of  a  large 
sewer  that  is  yet  to  be  built  would  certainly  exceed  5 
per  cent  if  it  did  not  exceed  10  per  cent.  The  method 
of  determining  the  drop-down  curve  depends  upon  the 
a.sHumption  that  a  definite  amount  of  water  is  flowing 
through  the  sewer.  This  is  a  condition  that  may  ho 
approximated  at  intervals  of  time  of  very  uncrrtain 
frequency.  The  method  employed  ignores  di.^turbing 
influences  such  as  the  discharge  of  water  from  lateral 
sewers  and  house  drains  and  assumes  the  construction 
of  a  straight  sewer  perfectly  cylindrical  in  cross-section 
and  of  a  known  uniform  smoothness  of  surface. 

On  the  diagram,  Fig.  2,  is  .shown  a  series  of  curvea 


showing  depth  of  water  measured  in  decimals  of  diam- 
eter at  varying  distances  from  the  outfall  for  a  10-ft. 
circular  sewer.  Each  set  of  curves  corresponds  to  a 
definite  ratio  between  Q,  the  volume  of  discharge,  and 
A,  the  cross-section  area  of  the  sewer,  and  each  curve 
to  a  definite  slope  of  the  sewer. 

The  distances  from  the  outfall  of  similar  depths  of 
sewers  of  other  diameters  of  corresponding  ratios  and 
slope  may  be  read  with  a  rough  approximation  of 
accuracy  by  means  of  the  relative  scale  at  the  bottom 
of   the   diagram. 

Fig.  2  gives  some  idea  of  the  extent  and  limitation 
of  the  drop-down  curve.  It  shows  that  for  velocities 
(flowing  through  the  full  bore  of  the  sewer)  exceeding 
5  ft.  per  second  the  curve  rises  rapidly,  and  the  length 
of  the  curve  is  rather  short.  It  shows  that  with  sewers 
of  small  diameter,  5  ft.  or  less,  the  curve  is  quite  short 
unless  the  velocities  are  low. 

While  the  diagram  is  not  accurate  for  diameters 
other  than  10  ft.  it  will  serve  to  show  the  probable 
value  of  the  application  of  the  drop-down  curve  to  any 
particular  problem  that  comes  within  its  limitation. 
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Hollow  Brick  Walls  Save  Heat 

'ESTS  of  the  transmission  of  heat  through  solid  and 
hollow  brick  walls  made  by  Prof.  W.  Knoblauch  in 
Munich  are  summarized  in  the  diagram  below.  They 
show  a  reduction  of  heat  transmission  by  the  use  of  a 
hollow  wall  as  against  a  solid  wall  of  the  same  thickness 
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HEAT  TRANSMISSION  THROUGH  BRICK  WALLS 
From  tests  of  Prof.  Knoblauch,  Munich. 

of  20  to  25  per  cent,  and  further  reduction  of  heat  trans- 
mission if  the  spaces  in  the  hollow  wail  are  filled  with 
slag.  Hollow  brick  wall  construction  is  coming  into 
use  in  Germany,  the  1.3-in.  wail  thickness  be.ng  most 
common,  and  as  the  diagram  shows  this  13-in.  wall  has 
a  much  lowei*  heat  loss  than  a  15-in.  solid  brick  wall. 
Dr.  E.  G.  Friedrich,  of  Berlin,  reports  that  the  cost  of 
mason  work  in  brick  dwelling  house  construction  is  30 
per  cent  lower  for  hollow  walls  than  for  the  old  style 
solid  walls,  which  in  connection  with  the  heat  saving 
action  is  expected  to  bring  about  a  rapid  spread  of  the 
new  form  of  construction. 
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Arcades  to  Relieve  Street  Traffic 
— New  York  City 

Plan  for  Widening  Roadway  to  Include  Present 

Sidewalks  by  Arcading  First  Story 

of  Adjacent  Buildings 

By  Arthur  S.  Tuttle 

Chief  Engineer.  Board  of  Estimate  and  Apportionment, 
New  York  City 

Extract  from  a  report  made-March  28  to  the  Board  of 
Estimate  and  Apportionment  of  New  York  City 

AS  a  substitute  for  the  proposed  plan  of  widening 
Vesey  St.  by  talcing  land  on  the  north  side,  the  New- 
York  Telephone  Realty  Corporation,  whose  new  building 
is  planned  to  occupy  the  area  proposed  to  be  taken,  has 
offered,  without  cost  to  the  city,  to  arcade  its  first  story, 
leaving  the  north  sidewalk  to  be  absorbed  into  the  roadway. 
While  the  widening  of  Vesey  St.  has  been  considered  as 
being  wholly  a  local  improvement,  the  proposition  sub- 
mitted, in  so  far  as  it  relates  to  a  method  of  accomplishing 
the  widening,  is  of  more  than  usual  interest  inasmuch 
as  it  presents  an  opportunity  to  illustrate  the  practicability 
of  applying  the  arcading  principle  to  other  streets  in  the 
city  where  traffic  congestion  is  pronounced  and  where  relief 
under  the  usual  method  can  only  be  applied  at  what  might 
be  deemed  a  prohibitive  cost. 


ARCADE  CARRYING  CHAMBERS  ST.  THROUGH 
MUNICIPAL,  BUILDING 

Traffic  counts  on  the  line  of  all  of  the  north  and  south 
avenues  crossing  42d  St.,  Manhattan,  made  on  July  30, 
1920,  and  on  Dec.  20,  1922,  together  with  a  traffic  count 
made  at  5th  Ave.  and  42d  St.  in  1908,  are  shown  in  the 
accompanying  drawings.  With  a  traffic  increase,  even 
assumed  to  be  at  the  present  rate  of  1.5  per  cent,  the  seri- 
ousness of  the  situation  which  will  obtain  within  the  next 
few  years  becomes  evident  unless  immediate  steps  are 
taken  towards  securing  relief.  Traffic  congestion  is  also 
pronounced  in  certain  streets  in  all  of  the  other  boroughs 
and  it  usually  occurs  in  streets  where  land  and  building 
values  are  so  high  that  relief  through  street  widening  can 
be  secured  only  at  very  great  expense. 

As  a  means  of  providing  relief  in  an  effective  way  and 
one  which  would  not  involve  the  complete  destruction  of 
buildings  or  the  withdrawal  from  taxation  of  large  areas 
of  great  value,  the  arcade  treatment  has  for  a  long  time 
commended  itself  to  your  engineer,  and  with  the  thought 
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Street  in  Eleven  Hours 


VEHICULAR  TRAFFIC  CROSSING  FORTY-SECOND  ST., 
NEW  YORK  CITY 

White  indicates  traffic  count  talien  Oct.  S,  1908.  by  Chief 
Eh^neer  Board  of  Estimate  and  Apportionment  (.5th  .\ve. 
only)  covering  the  period  beginning  8:30  a.m.  and  ending 
6:30  p.m.  Charted  to  cover  a  period  of  11  hours.  Esti- 
mated as  the  total  through  traffic  plus  half  the  traffic 
entering  and  leaving  5th  Ave.  at  42nd  Street. 
Right  hatching  indicates  traffic  count  taken  July  30.  1920. 
bv  tlie  President  of  the  Borough  of  Manhattan  covering  the 
period  beginning  8  a.m.  and  ending  7  p.m.  This  count  in- 
cludf d  all  vehicles  passing  between  42nd  and  43rd  Streets 
except  at  Broadway  and  7th  Ave.,  where  the  count  was 
made   between   41st  and   42nd  Streets. 

Solid  black  indicates  traffic  count  taken  Dec.  20,  1922.  by 
the  Police  Department  14th  Inspection  District,  covering  the 
period  beginning  8  a.m.  and  ending  7  p.m.  This  includes 
onlv  vehldle^  continuing  across  42nd  St.  except  at  Vanderbilt 
Ave. 

Left  hatching  indicates  10  per  cent  added  to  the  Police 
count  to  cover  estimated  number  of  vehicles  entering  and 
leaving  Avenues  at  42nd  St.,  this  percentage  being  based  on 
a  study  of  the  1908  count. 

more  particularly  in  mind  that  for  experimental  purposes 
it  might  be  applied  to  Nassau  St.,  the  width  of  which 
ranges  from  about  35  ft.  to  about  45  ft.  and  where  con- 
gestion of  pedestrian  traffic  is  now  so  great  each  day  that 
vehicular  traffic  is  prohibited  in  the  section  between  Spruce 
St.  and  Wall  St.  from  12  o'clock  noon  to  2  p.m.  and  from 
5  p.m.  to  6  p.m. 

Few  examples  of  sidewalk  arcades  are  available  in  this 
country  but  the  one  through  the  Municipal  Building  on  the 
line  of  Chambers  St.  conveys  an  excellent  idea  of  the  prac- 
ticability of  constructing  such  arcades  without  in  any  way 
detracting  from  the  appearance  of  a  building.  The  arcade 
effect  is  also  well  illustrated  by  the  Madison  Square  Garden 
on  the  east  side  of   Madison   Ave.   between   East  26th   St. 
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PROPOSED  ARCADE  ON  NORTH  SIDE  OF  VESEY  ST. 


and  East  27th  St.  This  structure  does  not  constitute  a 
true  arcade  as  there  is  no  overhanging  building,  but  the 
general  effect  is  identical. 

In  order  to  indicate  clearly  the  practicability  of  carrying 
out  the  arcade  treatment  under  powers  now  enjoyed  by 
the  city,  the  accompanying  drawing  has  been  prepared, 
showing  the  general  features  of  proposed  street  arcades 
and  the  extent  of  the  public  easements  required  to  permit 
of  their  construction,  and  is  intended  to  show  the  lines 
of  separation  between  the  public  and  private  rights  which 


iLiDISON  SQUARE  G^VRDEN  ARCADE  FACING 
MADISON  AVE. 

would  exist  in  the  arcaded  area.  As  indicated  on  the 
drawing,  it  is  proposed,  where  conditions  permit,  to  pro- 
vide a  width  ranging  from  about  15  ft.  to  about  20  ft.  for 
the  arcaded  area  in  streets  where  the  depth  of  the  lot  is 
at  right  angles  to  the  street  line,  and  a  width  ranging  from 
about  13  ft.  to  about  16  ft.  in  cases  where  the  arcade  would - 
traver-se  the  longer  dimension  of  the  lot,  the  rights  to  be 
taken  by  the  city  extending  from  a  plane  3  ft.  below 
the  street  grade  to  a  plane  adapted  to  the  building  devel- 
opment which  has  taken  place  or  is  expected  to  take  place 
and  shown  on  the  sketch  as  20  ft.  above  the  stroct  grade. 
The  plan  al.so  shows  the  areas  within  the  arcade  which 
would  be  left  in  private  use  for  the  support  of  the  over- 
hanging building  and  the  areas  below  the  lower  level  of 
the  arcade  in  which  the  city  would  have  to  take  rights  for 
the  support  of  sidewalks  in  case  it  was  not  allowed^  to 
support  them  from  walls  or  columns  of  the  abutting 
building. 

In  taking  easement  rights  of  this  character  it  is  assumed 
that  the  city  would  secure  all  necessary  authority  for  im- 
proving and  utilizing  the  space  reserved  for  columns  in 
the  arcaded  area  pending  their  construction,  as  well  as  the 
right  to  install  in  them  street  lighting  facilities,  fire  prP"- 
hurc  hydrants,  fire  alarm  and  police  telephone  facilities 
and  mail  boxes. 


An  inspection  of  this  plan  should  make  it  clear  that 
ample  rights  may  be  acquired  by  the  city  for  an  arcade 
without  seriously  interfering  with  the  private  utilization 
of  the  areas  above  and  below  it,  but  it  should  be  understood 
that  to  accomplish  this  without  undue  damage  to  improve- 
ments the  arcaded  area  must  be  so  laid  out  as  to  conform 
as  far  as  possible  with  the  structural  details  of  existing 
buildings.  The  plan  also  shows  that  it  is  proposed  to 
place  the  curb  line  3  ft.  outside  of  the  building  line  or  the 
exterior  of  the  arcade.  This  is  a  somewhat  greater  dis- 
tance than  is  usually  provided  but  it  is  not  believed  to  be 
excessive,  as  it  will  serve  as  a  safety  zone  for  pedestrians 
and  insure  the  building  columns  against  injury  from  pass- 
ing vehicles,  which  project  far  over  the  curb  line. 

From  a  study  of  the  table  showing  the  intensity  of  the 
maximum  hourly  traffic  crossing  42d  St.  it  would  appear 
that  through  the  installation  of  arcades  on  the  line  of  each 
of  the  intersecting  streets,  it  would  be  practicable  to  in- 
crease the  number  of  traffic  lanes  from  55  to  about  105, 
thus  nearly  doubling  their  capacity.  It  does  not  seem 
probable  that  relief  to  anything  like  this  extent  could  be 
accomplished  in  any  other  way  at  a  cost  as  low  as  would 
be  the  case  with  this  method. 


$750,000,000  For  Railways  in  India 

Railway  rehabilitation  costing  $750,000,000  is  to  be 
carried  out  on  the  railways  of  India  during  the  five 
years  1923-1927,  this  program  having  been  approved 
by  the  Railway  Board.  This  includes  new  rolling-stock 
and  the  completion  of  some  lines  already  under  con- 
struction, but  extensions  will  be  subordinated  to  the  im- 
provement of  existing  lines  which  have  run  down  as  a 
result  of  the  war  and  subsequent  financial  conditions. 

The  rehabilitation  work  includes  second,  third  and 
fourth  tracks  on  main  lines,  putting  heavier  .spans  on 
long  plate-girder  bridges,  enlarging  and  building  new 
freight  yards,  improving  numerous  stations  and  station 
yards,  and  providing  new  water  and  coaling  stations. 
Four  new  shop  plants  are  to  cost  from  $10,000,000  to 
$17,500,000  each.  In  addition  there  will  be  an  enor- 
mous amount  of  track  work  to  put  the  lines  in  condition 
for  heavier  engines  and  traffic.  This  work  will  include 
the  substitution  of  95-lb.  for  75-lb.  rails  and  fiO-lb.  for 
50-lb.  rails  on  5i-ft.  and  meter  gage  lines  respectively. 
One  of  the  moat  extensive  improvements  will  Ik;  at 
Bombay,  including  four  -  tracking,  electrification  for 
suburban  traffic  and  new  pas.senger  terminals  for  two 
trunk  lines.  The  large.st  single  item  in  bridge  work 
will  he  the  double-tracking  of  the  bridge  over  the  Sone 
River,  which  is  nearly  a  mile  in  length  and  has  twenty- 
eight  spans  of  162  ft.  c.  to  c.  of  piers. 
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Removal  of  Bracing  Held  at  Fault 
for  Fuller  Tower  Collapse 

Twisting  Failure  of  Tank  Legs  Found  Responsible 

By  H,  G.  Balcom — Ties  as  Well  as  Bracing 

Removed — Engineers  Arrested 

By  Prof.  Carlton  T.  Bishop 

ShefBeld  Scientific  School,  Yale  University,  New  Haven 

THE  ARREST  of  three  engineers  followed  the  cor- 
oner's inquest  into  the  collapse  of  the  tower  of  the 
Fuller  Brush  Co.,  of  Hartford,  which  occurred  on 
March  31,  as  described  in  Engineering  Neivs-Record  last 
week  (p.  674).  These  engineers  are  held  criminally 
responsible  for  the  death  of  ten  men,  and  a  charge 
of  manslaughter  is  preferred  against  them.  They  are: 
Paul  Sheldon,  treasurer,  and  George  L.  Mylchreest,  sec- 
retary of  the  firm  of  Buck  &  Sheldon,  consulting  engi- 
neers and  architects,  of  Hartford,  and  Edward  J. 
Vaughn,  an  engineer  in  their  employ.  Each  was  re- 
leased under  bond  of  $5,000,  and  the  case  will  probably 
be  called  at  the  June  term  of  the  criminal  superior 
court,  under  the  law  which  provides  a  maximum  penalty 
of  $1,000  fine  or  15  years  in  prison,  or  both.  It  has 
not  yet  been  decided  who  will  bear  the  financial  loss  of 
$40,000,  or  whether  the  Aetna  Insurance  Co.  or  others 
will  seek  to  recover  damages  resulting  from  the  loss 
of  life. 

It  has  developed  that  not  only  all  the  diagonal  brac- 
ing rods  between  the  tank  columns  had  been  removed  or 
disconnected,  but  also  that  the  horizontal  channels  be- 
tween the  columns  had  been  removed.  This  left  no  steel 
membei's  to  resist  the  thrust  from  the  inclined  columns, 
dependence  being  placed  upon  the  brick  walls  and  the 
reinforced-concrete  floor  with  the  reinforced-concrete 
coping  or  girdle  just  above  the  floor  as  illustrated  in 
last  week's  issue.  There  is  evidence  that  the  five  1-in. 
steel  rods  in  this  coping  were  not  distributed  as  shown 
in  the  plans  but  were  all  placed  at  an  elevation  near  the 
bottoms  of  the  upper  grillage  beams.  There  is  no  evi- 
dence that  these  rods  were  overlapped  or  fastened  so  as 
to  resist  the  thrust  effectively. 

Investigators  Report — Reports  have  been  made  by 
Coroner  J.  G.  Calhoun,  by  H.  G.  Balcom,  consulting  en- 
gineer, to  Buck  &  Sheldon,  and  by  A.  S.  Lynch,  con- 
Fulting  engineer,  to  the  city  supervisor  of  buildings. 
Mr.  Balcom  believes  that  the  collapse  began  with  a 
twisting  motion  of  the  tank  and  its  supports.  He 
therefore  concludes  that  the  removal  of  the  rods  was 
the  sole  cause,  so  it  was  unnecessary  for  him  to  men- 
tion the  removal  of  the  channels  inasmuch  as  they  would 
not  have  prevented  this  rotating  motion.  The  coroner 
asserts  that  both  the  removal  of  the  rods  and  the  re- 
moval of  the  channels  were  major  causes.  Mr.  Lynch 
mentions  both  the  removal  of  the  rods  and  the  channels 
and  also  the  wall  section  as  important  factors.  He 
offers  two  theories  as  to  where  the  collapse  originated, 
one  that  the  steel  supports  failed  due  to  the  removal  of 
the  rods  and  channels,  the  other  that  the  walls  spread 
because  they  were  not  strong  enough  to  resist  the 
thrust  from  the  columns.  He  inclined  toward  the  lat- 
ter theory,  but  not  because  of  poor"  construction.  The 
wall  fractures  indicated  good  construction,  and  this  was 
substantiated  by  tests  made  upon  samples  taken  from 
the  ruins.  Both  the  brickwork  and  the  concrete  de- 
veloped strengths  of  more  than  2,200  lb.  per  square  inch 


in  compression  before  fracturing.  The  foundations  of 
the  tower  were  apparently  satisfactory,  no  settlement 
having  been  found  by  the  city  engineer. 

Report  of  H.  G.  Balcom — Mr.  Balcom  in  his  report 
states  that  when  he  reached  the  site,  Monday  afternoon, 
April  2,  two  days  after  the  collapse,  what  remained  of 
the  west  and  north  walls  of  the  tower  had  been  dyna- 
mited and  the  tank  had  been  cut  up  into  sections  and 
taken  out  of  the  wreckage.    He  continues : 

I  examined  the  brickwork  of  the  portion  of  the  tower 
that  was  standing,  and  I  also  examined  the  brick  and  con- 
crete work  and  the  reinforcement  in  the  rubbish,  and  from 
the  condition  of  all  this  I  found  that  the  material  used 
and  the  workmanship  employed  was  first-class  in  every 
particular.  I  have  also  had  the  design  of  the  tower  and 
the  tank  carefully  checked  and  find  that  the  same,  as 
designed,  was  amply  strong  for  the  purpose  for  which  it 
was  intended.  The  workmanship  and  material  in  the  tank 
also  were  good,  and  therefore  the  cause  of  the  accident 
cannot  in  any  way  be  attributed  to  any  fault  in  this 
particular. 

From  photographs  of  the  tower  taken  after  the  accident 
occurred,  it  is  clearly  established  that  there  was  no  failure 
whatever  of  three  of  the  supports.  The  only  support  which 
was  destroyed  by  the  accident  was  the  one  on  the  southwest 
coiner.  I  also  found  that  at  least  four  of  the  diagonal 
rods  bracing  the  tank  tower  columns  had  been  removed  and 
placed  on  the  roof  of  the  main  building,  I  was  also  told 
by  Mr.  Vaughn,  the  inspector  for  Buck  &  Sheldon,  that  the 
bottom  connections  of  the  remaining  diagonal  rods  had  been 
disconnected,  thus  making  the  rods  useless  as  bracing. 
I  found  only  one  clevis  connection  of  the  diagonal  rods  on 
any  of  the  columns.  I  carefully  examined  the  connections 
v.here  the  rods  were  to  attach  to  the  columns  and  found  no 
evidence  whatever  that  would  indicate  that  the  rods  were  in 
place  at  the  time  of  the  accident. 

Analyzing  the  design,  it  is  evident  that  the  removal  of  the 
diagonal  rods  was  absolutely  dangerous  and  the  only  secur- 
ity against  failure  was  the  little  help  of  the  columns  in 
bending,  which  could  not  be  relied  upon  as  of  any  material 
value,  considering  that  the  tank  and  its  contents  weighed 
nearly  2.50  tons. 

The  failure  without  a  doubt  started  by  a  slight  twisting 
action  of  the  tank  on  its  support,  which  could  continue  but 
a  short  distance  before  absolute  failure  would  start.  This 
would  have  been  entirely  prevented  if  the  diagonal  rods  had 
been  in  place.  An  evidence  that  this  is  what  happened  is 
shown  by  the  fact  that  the  left-hand  column  angle,  as  one 
faced  the  tank,  in  every  case  failed  in  tension,  and  the 
right-hand  angle  in  every  case  failed  in  compression,  indicat- 
ing that  the  failure  started  by  the  tank  starting  to  twist 
in  a  clock-wise  direction.  If  the  tank  had  failed  due  to  the 
failure  of  the  southwest  support,  the  left-hand  angle  of  the 
southeast  column  would  have  failed  in  compression  instead 
of  tension.  Another  evidence  that  there  was  a  certain  twist- 
ing of  the  tank  is  shown  by  the  fact  that  the  east  side  of  the 
tank  when  it  fell  was  turned  toward  the  south. 

I  therefore  feel  sure  that  this  accident  was  caused  solely 
by  the  taking  out  of  the  diagonal  rods. 

Coroner's  Report — The  coroner's  report  begins  with  a 
history  of  the  collapse  and  a  description  of  the  tower 
including  the  statement  that  the  design  "was  an  ap- 
proved and  sufficient  method  which  if  completed  would 
have  made  the  tank  perfectly  safe,  even  though  located 
in  a  tower  at  a  height  of  80  ft,  from  the  ground."  The 
report  deals  separately  with  the  removal  of  the  diag- 
onals and  the  removal  of  the  channel  ties. 

Concerning  the  removal  of  the  diagonals,  the  report 
refers  to  the  decision  to  use  the  space  immediately 
underneath  the  tank  as  a  salesmen's  school-room,  which 
was  an  afterthought  on  the  part  of  the  company.  The 
Engineers  approved  the  proposal.  The  plan  for  the 
change  included  the  addition  of  a  ceiling  just  below  the 
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bottom  of  the  tank,  a  new  floor  and  other  changes.    The 
coroner  says : 

As  the  tension  rods  would  project  somewhat  into  the  room 
and  as  one  rod  would  interfere  materially  with  the  use  of  a 
new  stairway,  it  was  considered  whether  they  could  not  be 
removed,  and  the  decision  was  left  to  the  engineers,  who 
decided  that  they  could.  The  official  who  made  this  decision 
was  Mylchreest,  and  the  order  was  communicated  to 
Vaughn.  The  latter  caused  the  rods  to  be  removed  on 
March  30. 

Discussing  separately  the  removal  of  the  4-in.  chan- 
nel struts  or  ties  connecting  the  tank  columns  near 
their  base,  the  coroner  states  that  when  these  channels 
were  to  be  put  in  place,  three  of  the  four  were  9  in. 
short,  and  six  extension  plates  were  made  to  enable 
them  to  be  connected.  These  channels,  after  being  fast- 
ened in  place, 

were  subsequently  disconnected,  and  both 
Sheldon  and  Vaughn  knew  the  fact  and  the  reason  for  it, 
and  the  channel  irons  could  not  have  been  unfastened  with- 
out their  knowledge  and  orders. 

One  of  the  dangers  to  be  guarded  against  in  the  installing 
of  a  tank  of  this  character  is  that  of  a  tendency  to  a  side- 
wise  or  lateral  movement.  It  must  be  guarded  against  in  an 
outside  tank  absolutely,  but  even  in  an  inside  tank  the  walls 
of  such  a  tower  are  not  an  absolute  protection.  There  is 
some  danger  of  this  sort  in  a  tank  installed  80  ft.  high. 
It  was  this  danger  that  the  channel  irons  and  the  tie  rods 
in  combination  were  designed  to  meet.  They  were  both 
essential  to  the  safety  of  the  tank.  I  do  not  believe  that 
either  could  be  dispensed  with  safely.  To  remove  the  rods 
when  the  channel  irons  were  unfastened  was  to  make 
disaster  certain. 

The  high  winds  that  prevailed  March  30th  and  31st 
hastened  the  calamity.  Without  any  way  of  resisting  the 
lateral  movement,  deprived  of  the  only  safesruards  intended 
and  once  installed  to  hold  it  safely,  the  sway  began  and  in 
less  than  twenty-four  hours  the  tank  fell  and  with  it  went 
the  lives  of  the  workers  who  were  underneath. 

Following  his  arrest,  Mr.  Sheldon  declared  that  prior 
to  the  time  when  the  tank  fell  he  had  no  knowledge 
whatsoever  that  the  channel  irons  had  been  removed. 
He  further  expressed  his  opinion  that  the  removal  of 
the  channel  irons  was  in  no  sense  the  cause  of  the 
accident.  The  coroner  has  stated  that  Henry  R.  Buck, 
the  other  member  of  the  firm  of  Buck  &  Sheldon,  was 
not  helo  individually  responsible  for  the  collapse  be- 
cause he  had,  "so  far  as  I  can  find,  nothing  to  do  with 
the  plans  for  the  Fuller  plant  in  any  way." 


Flushing  Mains  Anticipating  Filtered  Water 

Anticipating  the  delivery  of  filtered  water  into  the 
water  mains  of  Detroit,  Mich.,  the  water  department 
began  flushing  the  system  as  early  as  August,  1921. 
The  engineering  bureau  lays  out  flushing  districts  and 
during  the  summer  gangs  worked  all  night.  Formerly 
every  house  aff"ected  was  notified.  Now  newspaper 
notices  give  the  location  of  the  flu.shing  gangs,  although 
the  foremen  notifies  hospitals  and  other  consumers 
using  large  quantities  before  he  begins  work.  During 
the  year  ending  .Tune  30,  1922,  according  to  annual 
report  of  George  H.  Fenkell,  superintendent  and  general 
manager,  the  entire  103  miles  of  low  service  sy.xtem, 
163  miles  of  the  intermediate  and  12  miles  of  the  high 
service,  had  been  flushed.  Experiments  to  determine 
the  efficiency  of  flushing  were  made  by  cutting  into 
the  mains.  Inspection  indicated  that  all  loose  dirt  had 
been  removed  but  that  the  barnacles  and  a  layer  of  the 
more  solid  sediment  on  the  bottom  of  the  pipe  remained. 


Germicidal  Effect  of  Acid  Mine 
Drainage  in  Pennsylvania 

Heavy  Reduction  of  Total  Bacteria  and  Gas  Formers 

on  Adding  Acid  Mine  Water  to  Sewage 

— Confirmation  by  Field  Tests 

By  W.  L.  Stevenson 

Chief  Engineer,  Pennsylvania   Department  of  Health, 
Harrisburg,  Pa. 

Abstract   of  a  paper  read  before  the   Pennsylvania 
Water  Works  Association. 

INVESTIGATIONS  made  by  the  Pennsylvania  Depart- 
ment of  Health  show  that  the  acid  drainage  from  coal 
mines  exerts  considerable  germicidal  action  upon  sewage 
and  that  streams  heavily  impregnated  with  acid  mine 
drainage  can  receive,  without  creation  of  nuisance,  far  more 
untreated  sewage  than  can  normal  or  alkaline  streams. 

During  the  recent  coal  strike  the  coal  washeries  were 
shut  down  so  that  very  little  coal  dust  was  present  in  the 
stream  but  the  flow  of  acid  mine  drainage  continued  to  be 
discharged.  This  condition  afforded  an  excellent  oppor- 
tunity to  make  field  investigations  because  the  presence  of 
sewage  solids  could  be  visibly  observed  in  the  streams.  The 
Engineering  Division  of  the  Pennsylvania  Department  of 
Health,  therefore,  made  field  and  laboratory  investigations 
during  May  and  June,  1922,  along  the  Lackawanna  River 
and  in  the  North  Branch  of  the  Susquehanna  River  for  a 
short  distance  below  the  mouth  of  the  Lackawanna.  This 
work  was  done  under  the  general  direction  of  C.  A.  Emer- 
son, Jr.,  (at  that  time)  chief  engineer,  F.  E.  Daniels,  chief 
of  the  Laboratory  Section  and  I.  M.  Glace,  district  engineer, 
by  W.  L.  Long,  chemist. 

Laboratory  Tests — Sewage  was  added  in  various  propor- 
tions to  typical  samples  of  acid  mine  water.  The  sewage 
used  had  a  total  count  of  6,000,000  bacteria  per  c.c.  and  gas 
formation  was  obtained  from  1/1,000,000  c.c.  samples. 
After  only  two  hours  contact  with  the  acid  mine  water  in 
ratios  of  one  part  of  mine  water  and  five  parts  of  sewage 
the  total  count  was  reduced  to  32,300  per  c.c.  and  gas 
formation  to  1/1,000  c.c.  Two  hours  contact  with  a  ratio 
of  one  to  one  reduced  the  total  number  to  3,600  and  gas 
formation  to  1/100  c.c.  The  flora  surviving  the  disinfect- 
ing action  were  of  a  different  character  from  those  found 
in  the  undisinfected  sewage.  On  the  plates  planted  with  the 
mixture  of  sewage  and  the  higher  concentrations  of  acid 
mine  water  most  of  the  typical  fecal  lactose  fermenters 
were  absent.  Gram  positive  cocci,  spore  forming  bacilli  and 
saphrophytic  yeasts,  molds  and  aerobic  spreading  forms 
were  the  only  ones  present. 

Sewage  obtained  from  a  public  sewer  which  received  a 
small  quantity  of  acid  mine  drainage  was  added  to  a  typi- 
cal mine  water  in  various  proportions.  In  this  case  the  total 
number  of  bacteria  had  been  reduced  by  the  small  amount 
of  acid  mine  drainage  in  the  sewer  to  15,000  per  c.c.  but 
gas  formation  was  obtained  in  1/10,000  c.c.  portion  of  sew- 
age. In  all  ratios  of  mine  drainage  to  sewage  and  with  pe- 
riods of  contact  of  both  one  and  three  hours,  total  numbers 
of  bacteria  were  reduced  and  gas  formation  almost  elimi- 
nated. 

The  sewage  used  in  these  experiments  had  a  turbidity 
which  remained  practically  unchanged  for  several  days.  Its 
hydrogen-ion  concentration  was  6.4.  The  addition  of  one 
part  of  acid  mine  water  to  five  parts  of  sewage  changed 
the  hydrogen-ion  content  to  5.3  and  caused  a  flocculation 
and  sedimentation  of  about  60  per  cent  of  the  original  tur- 
bidity. The  addition  of  one  part  of  acid  mine  drainage 
to  three  parts  of  sewage  gave  a  hydrogen-ion  content  of 
4.4  and  caused  practically  complete  .sedimentation  of  the 
suspended  matter  in  one-half  hour,  producing  a  supernatant 
liquor  of  zero  turbidity. 

Finely  ground  anthracite  coal  was  added  to  tap  water 
and  continued  to  remain  in  suspension.  A  series  of  concen- 
trations were  made  varying  from  0.1  gram  to  10  grams  of 
coal  in  200  c.c.  of  water.  The  addition  of  an  equal  volume 
of  acid  mine  water  to  all  these  samples  caused  precipitation 
of  the  fine  coal  within  one  hour.    The  pre.sence  of  the  coal 
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had  no  effect  upon  the  hydrogen-ion  concentration  of  the 
sample. 

From  these  data  the  conclusion  may  be  drawn  that  acid 
mine  drainage  has  an  appreciable  germicidal  and  clarifying 
action  upon  sewage. 

Field  Studies — In  order  that  these  laboratory  studies 
might  be  confirmed  by  field  investigations,  an  approximate 
study  was  made  of  the  conditions  existing  in  the  Lacka- 
wanna River  which  drains  a  part  of  the  anthracite  coal 
region.  In  general,  the  river  has  sufficiently  high  veloci- 
ties to  maintain  in  suspension  sewage  solids  and  fine  coal. 
The  yearly  average  rate  of  discharge  of  the  river  at  Moosic 
is  reported  as  570  sec.-ft.,  with  normal  August-October  flows 
of  125  sec.-ft.  and  low  flows  occurring  every  three  or  four 
years  for  periods  of  from  two  to  three  months  of  about  100 
sec.-ft.,  the  minimum  recorded  rate  of  flow  being  74  sec.-ft. 
There  are  about  130  collieries  and  an  urban  population  of 
about  320,000  on  the  watershed. 

The  large  water  companies  supplying  this  territory  dis- 
tribute about  50  m.g.d.  of  which  a  fourth  is  used  in  the  coal 
industries,  thus  leaving  about  37  m.g.d.  for  domestic  and 
manufacturing  purposes.  Much  of  this  is  discharged  to  the 
river  in  the  form  of  sewage  through  about  75  sewer  outlets 
located  along  the  river  from  Pittston  to  Forest  City,  in- 
eluding  48  outlets  in  Scranton.  It  is  estimated  that  about 
7  m.g.d.  of  sewage  is  discharged  into  the  river  above  Scran- 
ton, about  14.5  at  Scranton  and  about  2.5  between  Scranton 
and  the  mouth  of  the  river. 

The  amount  of  acidity  reaching  the  river  from  mine 
drainage  and  leaching  from  culm  banks  is  not  known.  It 
has  been  estimated  that  23,000,000  gal.  of  drainage  was 
pumped  from  the  mines  per  nine-hour  day  in  1913.  Com- 
paring the  acid  and  iron  content  of  the  typical  mine  drain- 
age and  of  the  Lackawanna  River  above  Pittston  indicates 
a  ratio  of  1  part  of  mine  drainage  to  61  parts  of  stream 
flow  but  none  of  these  data  can  be  considered  accurate. 

In  practically  all  cases  where  the  sewer  outlet  is  sub- 
merged beneath  the  water  of  the  stream  the  sewage  cannot 
be  detected  either  by  sight  or  smell  at  any  time  of  the  year. 
The  only  places  where  nuisance  is  noted,  even  at  times  of 
low  stream  flow,  are  at  sewer  outlets  which  discharge  on 
the  bank  of  the  river  above  the  water  line. 

On  Sept.  10,  1922,  a  special  inspection  was  made  of  the 
Lackawanna  River  from  the  center  of  Scranton  to  the  down- 
stream end  of  the  city.  The  mines  had  not  yet  resumed 
operation  and  the  sewage  of  Scranton  and  other  towns  up- 
stream was  visibly  evident  in  the  water  of  the  stream.  At 
sewer  outlets  and  where  the  sewage  was  discharged  on  the 
bank  the  typical  sewage  odor  was  noted.  But  at  no  place 
was  any  offensive  sewage  odor  noted  from  the  stream  itself. 
At  this  time  the  rate  of  flow  of  the  Lackawanna  River  at 
Scranton  was  between  65  and  70  sec.-ft.,  and  the  river  was 
carrying  at  the  lower  part  of  Scranton  the  sewage  of  about 
170,000  persons.  This  represents  only  0.4  sec.ft.  diluting 
water  per  1,000  persons  contributing  sewage,  a  totally  in- 
adequate ratio  of  ordinary  diluting  water  to  prevent  crea- 
tion of  nuisance. 

Samples  of  the  water  of  the  Lackawanna  River  were 
taken  above  and  below  Scranton  and  near  the  mouth  of  the 
river.  Some  were  plated  within  three  hours  of  time  of 
collection  and  others  kept  for  twenty  hours  in  the  ice  box. 
Those  plated  promptly  showed  on  the  average  about  2,500 
total  bacteria  per  c.c.  on  agar  in  48  hr.  at  37.5  deg.  C,  and 
the  samples  which  were  kept  twenty  hours  were  nearly 
sterile. 

The  sewage  of  the  City  of  Hazleton  is  discharged  into  a 
small  stream  composed  wholly  of  acid  mine  drainage.  Sam- 
ples of  the  combined  sewage  and  acid  mine  drainage  taken 
at  a  point  where  there  had  been  about  forty  minutes  con- 
tact showed  a  total  bacterial  content  on  agar  in  48  hr.  at 
37.5  deg.  C,  of  1,490  per  c.c;  0.1  c.c.  was  the  highest  dilu- 
tion in  which  gas  formation  was  obtained.  Samples  allowed 
to  stand  in  the  laboratory  for  18  hr.  only  showed  260  total 
numbers  and  gas  in  1  c.c.  Even  in  hot  weather  no  nuisance 
from  odors  is  reported  from  this  flowing  sewage  and  mine 
water. 

■These  investigations  have  confirmed  the  policy  of  the  En- 
gineering Division  of  the  Pennsylvania  Department  of 
Health  adopted  in  July,  1920,  worded  as  follows:   "At  points 


reasonably  remote  from  water-works  intakes,  sewage  may 
generally  be  discharged  untreated  into  these  streams,  but 
preferably  from  the  outlets  of  the  several  drainage  areas 
into  the  main  current  of  the  stream  so  as  to  prevent  local 
nuisance  and  to  more  efficiently  distribute  the  sewage  in 
the  streams  and  thus  take  full  advantage  of  the  germicidal 
action  of  the  acidity." 


Serious  Water-Borne  Typhoid  Outbreak 
at  Cochrane,  Ontario 

TEMPORARY  lowering  of  a  "lake"  storing  spring 
water  for  the  supply  of  Cochrane,  Ont.,  so  as  to  re- 
verse the  flow  through  the  "lake"  outlet  and  admit 
sewage-polluted  water  to  the  "lake"  is  the  cause  of  the 
serious  typhoid  outbreak  now  prevailing  at  Cochrane, 
Ont.,  which  has  already  resulted  in  660  cases  and  20 
deaths.  The  following  account  of  the  outbreak  has  been 
supplied  to  this  Journal  by  F.  A.  Dallyn,  director  Sani- 
tary Engineering  Division,  Ontario  Provincial  Board  of 
Health: 

The  water  supply  at  Cochrane  is  taken  from  a  series  of 
springs,  and  there  is  an  auxiliary  supply  from  the  overflow 
from  these  springs,  known  as  Spring  Lake.  During  the 
past  winter,  which  was  preceded  by  a  dry  fall,  and  possibly, 
also,  owing  to  considerable  railway  construction  going  on 
in  that  area,  the  capacity  of  the  municipal  system  has  been 
taxed  to  the  utmost,  with  the  result  that  the  level  of  Spring 
Lake  was  depressed  below  that  of  the  drainage  area  outlet. 
This  outlet,  unfortunately,  connects  with  a  lake  receiving 
sewage.  The  whole  area  was  under  a  heavy  sheet  of  ice 
and  snow.  It  appears  that  the  pump  attendant  did  not 
realize  just  what  hazard  he  was  placing  the  municipality 
in  by  lowering  the  level  of  Spring  Lake  to  three  feet  below 
that  of  Sewage  Outlet  Lake. 

The  possibility  of  some  such  accident  was  discussed  with 
the  municipality  last  year,  and  a  by-law  was  passed  to 
provide  for  expending  a  considerable  sum  for  further 
reservoir  capacity  for  the  spring  and  for  developing  the 
springs  somewhat  further.  Unfortunately,  the  town  did  not 
proceed  wath  that  work,  nor  with  the  purchase  of  a  chlorine 
feed  apparatus,  which,  also,  was  recommended. 

I  was  in  the  area  just  one  week  before  the  outbreak  was 
known  to  exist,  and  in  view  of  some  diarrhoea  that  was 
reported  on  as  being  contracted  in  Cochrane,  I  wired  the 
office  to  secure  a  machine  and  to  have  one  of  our  own 
engineers  bring  it  up  and  install  it.  The  machine  was 
shipped  two  days  later  and  was  installed  and  in  operation 
some  thi-ee  days  before  the  local  authorities  realized  that 
they  had  a  typhoid  epidemic  on  their  hands. 

At  the  present  time  the  outbreak  has  reached  some  660 
cases  with  20  deaths.  There  are  sixty  emergency  nurses 
in  the  town  and  seven  extra  doctors  attending  to  the  sick. 
The  hospital  accommodation  of  the  town  is  nominally  listed 
at  60,  so  a  considerable  number  of  secondary  cases  may  be 
expected  before  the  outbreak  is  checked. 

Besides  supplying  an  engineer  to  develop  an  auxiliary 
supply  from  another  lake  and  to  make  recommendations  as 
to  curtailing  the  supply  to  the  railways,  and  to  adjust  the 
chlorine  dosage,  the  Provincial  Board  of  Health  has  supplied 
the  municipality  with  ten  nurses  to  supervise  and  assist 
the  municipal  authorities  in  the  control  of  the  outbreak. 

Potential  Power  of  Salmon  River,  Idaho 

The  U.  S.  Geological  Survey  has  issued  a  report  con- 
taining maps  and  descriptions  of  23  sites  along  the 
Salmon  River  in  Idaho  at  which,  it  is  estimated,  nearly 
400,000  hp.  could  be  developed  at  times  of  low-water 
flow  and  nearly  twice  that  amount  at  times  of  medium 
flow.  The  project  suggested  for  one  of  these  sites  con- 
templates the  diversion  of  the  flow  of  Salmon  River  into 
the  Snake  by  means  of  a  tunnel  8  miles  long,  which 
would  create  a  head  of  430  ft.  The  report  is  based 
upon  an  extensive  investigation  made  during  1921. 
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Engineering  Literature 

A    MONTHLY    REVIEW     OF    BOOKS     AND     A     LISTING     OF    NEW     PUBLICATIONS 


"Elasticity  and  Strength  of  Materials" 

Sir — The  writer  submits  that  some  mis-statements 
appeared  in  Engineering  Nexvs-Record  of  Feb.  15, 
p.  312,  under  the  title  "Two  Books  on  Reinforced  Con- 
crete," covering  the  writer's  "Elasticity  and  Strength 
of  Materials,"  and  the  earlier  work,  "Concrete  Steel 
Construction,"  by  the  late  Dr.  H.  T.  Eddy  and  the  writer. 

"The  twisting  moment  recognized  by  elasticians  is 
essentially  a  rotation  of  an  axis  normal  to  the  plate 
about  itself  as  the  plate  is  deformed";  "such  distortion 
is  ignoi'ed  in  the  text  and  the  twist  has  no  place  in  the 
analysis,"  the  reviewer  asserts,  and  hence  concludes  the 
analysis  is  difficult  to  understand  and  lacking  in  con- 
nected logic.  The  fact  is 
that  these  very  twists  are 
portrayed  in  "Concrete  Steel 
Construction,"  Figs.  26  and 
32,  pp.  89  and  100,  and  over 
10  per  cent  of  the  400-odd 
pages  are  devoted  to  the  cor- 
relation of  these  self-same 
twists  with  those  about  a 
horiztonal  axis  according  to 
Kirchoff's  theorem  and  as  we 
know  torsion  operates  in  the 
shaft.  Now  the  horizontal 
shears  in  vertical  planes 
which  produce  this  twist 
change  sign  in  passing 
normal  planes  of  symmetry 
and  principal  curvature,  and 
it  is   by   the   application  of 

this  fundamental  principle  that  the  true  bending 
moment  is  separated  from  the  total  applied  moment, 
which  embodies  both  bending  and  twisting  couples. 

"Lateral  deformation  is  absolutely  untran.slatable 
into  stress,"  the  reviewer  says,  the  shades  of  Kelvin, 
Rankine,  and  Dr.  Hooke  to  the  contrary  notwithstand- 
ing. Then  he  proceeds  by  informing  us  that  an  action 
similar  to  the  lateral  deformation  occurs  in  a  flat  slab, 
and  by  restraining  ( ?)  this  deformation  the  resisting 
power  of  the  slab  increases,  notwithstanding  its  untrans- 
latablene.s.s  into  stress. 

"It  must  be  remembered  that  no  one  has  yet  presented 
a  successful  solution  of  flat  slab  action."  The  authors, 
he  saya,  are  correct  in  emphasizing  the  difference  be- 
tween beam  action  and  plate  action  but  they  fall  into 
serious  error  in  attempting  to  place  the  onus  on  the 
twisting  moment.  Here  apparently  is  to  be  found  the 
Crux  of  the  question.  Plate  action  is  the  combined 
resistance  of  torsion  and  bending-  Torsion  or  warping 
in  a  plate  develops  rotational  shear  strain  of  equal  in- 
tensity aVjout  two  orthogonal  axes  simultaneously, 
therein  differing  from  b«.'nding  or  beam  resistance. 
Torsion  and  bending  each  Hupi)ly  half  the  resislance, 
and  while  these  resistances  intermingle  in  the  nlate  of 
ordinary  thickness  they  may  be  separated  or  segregated 
into  zones  of  diverse  action  in  the  simple  experiment 


outlined    in    "Natural    Philosophy,"    by    Thomson    and 
Tait. 

By  reducing  the  thickness  to  that  of  a  vei*y  thin 
plate  the  length  of  the  vertical  element  becomes  so 
short  that  its  torsional  rigidity  is  far  greater  than 
the  bending  rigidity.  Accordingly,  the  thin  square 
plate  suspended  at  opposite  corners  by  vertical  silk 
threads  and  loaded  in  like  manner  by  light  equal  loads 
at  the  other  corners  will  present  the  unique  phenomena 
under  twist  and  moment  of  half  the  plate  remaining 
"infinitely  nearly  plane"  (Kelvin)  and  the  four  corners 
only  bending  in  cylindrical  curvature.  The  areas  of 
segregated  twist  are  unbent.     The  areas  of  segregated 


STRESS  LINES   IN  A  REINFORCED-CONC-RETB  BEAM 

(From  Hdvance  sheets  of  .Section  II  of  "Elasticity  and 

Strength  of  Materials.") 


bending  stress  are  bent,  a  relation  that  can  be  explained 
by  the  analysis  of  Turner  and  Eddy. 

With  such  defective  grasp  of  the  treatment  his  con- 
clusion that  the  authors  build  a  type  that  proves  an 
apparent  economy  to  the  owner  and  seems  to  meet 
the  qualitative  requirement  of  flat  slab  action,  for  which 
in  his  opinion  no  successful  mathematical  solution  has 
yet  been  presented,  seems  as  far  as  one  could  logically 
expect  him  to  go  in  his  approval. 

The  confusion  of  ideas  in  the  assertion  that  the  spirii 
in  which  the  books  ai"e  written  is  that  of  justification 
of  the  mode  of  design  of  the  patented  mushroom  slab 
when  said  slab  is  not  mentioned  anywhere  in  the  text 
of  the  book  "Elasticity  and  Strength  of  Materials"  is 
diflirult  to  account  for  in  these  drv  Volsteadian  days, 
and  a  like  confusion  appears  in  the  vision  of  Eddy's 
unpardonable  error. 

"It  is  noted  that  the  equality  between  vertical  and 
horizontal  shear  is  not  valid"  and  without  noting  what 
the  definitions  are,  that  are  carefully  defined  by  symbol, 
phrase,  and  equation,  he  illogically  inserts  other  and 
different  definitions  of  his  own  and  holds  Eddy  up  as 
a  blunderer  on  the  basis  of  his  diverse  use  of  terms. 
The  vertical  shear  S  discussed  by  Erldy  is  defined  as 
•S  =  1  W,  i.e.,  vertical  shear  force  producing  clockwise 
rotation  viewing  the  left  half  of  the  beam.     And  the 
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elastic  horizontal  shearing  distortion  measures  the 
magnitude  of  the  horizontal  shearing  stress,  an  internal 
shear  strain  producing  anti-clockwise  rotation,  other 
than  and  different  from  the  external  vertical  shear 
force.  Proportionality  between  the  two  at  the  support 
may,  but  generally  does  not,  occur. 

The  difficulty  with  the  engineer  and  Ihe  theoretical 
writer  as  well  is  that  approximate  assumptions  are  too 
often  treated  as  exact,  leading  to  the  multifarious  errors 
of  our  Joint  Committee  on  Concrete  and  the  unfounded 
belief  in  that  wonderful  efficiency  of  the  tensile  stress 
in  the  concrete — after  the  embedment  of  steel. 

A  little  diagrammatic  analysis  of  these  stresses  shows 
that  the  curves  of  tensile  stresses  in  the  homogeneous 
beam  have  been  displaced  by  curves  of  greatest  shear 
(see  drawing),  and  when  the  plate  in  all  its  phases  has 
been  worked  out  in  the  same  detail  such  conflict  of  ideas 
as  exhibited  by  the  reviewer  will  be,  let  us  hope,  less 
commonly  encountered. 

He  compliments  Turner  on  the  clear  analysis  of 
residual  strain  but  hits  the  scientific  thermodynamic 
foundation  of  the  analysis  he  labels  as  clear.  He  fails 
to  note  the  distinction  between  the  kinetic  and  static 
moduli.  Elastic  strain  is  related  proportionally  to 
kinetic  action;  thereafter  thermal  change  of  radiation 
produces  the  static  condition.  In  no  other  way  than 
by  this  distinction  may  the  variation  in  elastic  coef- 
ficients caused  by  states  of  residual  strain  be  investi- 
gated or  rationally  analyzed. 

Fairness  to  Mr.  Paaswell  requires  the  frank  state- 
ment that  the  writer  regards  his  ideas  of  flat  slabs  as 
being  about  two  generatios  in  advance  of  those  of  our 
Joint  Committee.  A  more  careful  reading  of  the  subject 
matter  would  undoubtedly  dispel  some  of  his   doubts. 

Minneapolis,  Feb.  21.  C.  A.  P.  Turner, 

C.  A.  P.  Turner  Co.,  Consulting  Engineers. 


A  British  and  an  Indian  Textbook 

WATERVV^ORKS  FOR  URBAN  AND  RURAL  DISTRICT.'? :  With 
Notes  on  the  Supply  for  Mansions  and  Isolated  Buildings — Bv 
Henry  L.  Adams,  M.  Inst.  C.  E..  etc..  Consulting  Engineer. 
L,ondon  and  New  York  :  Isaac  Pitman  &  Sons  :  Cloth  ;  6x8  in.  ; 
«4'r(l  115   illustrations  including   three   folding  plates.      15s. 

ELEMENTARY  SANITARY  ENGINEERING  IN  INDIA :  A  Text- 
Book  for  Indian  Sanitary  Inspectors  and  others  interested  in 
the  application  of  the  science  of  sanitary  engineering  to  tropi- 
cal conditions — By  George  Bransby  Williams.  M.  Inst.  C.  E..  etc., 
Chief  Engineer,  Public  Health  Department.  Government  of  Ben- 
gal. Second  and  Entirely  Revised  Edition.  Calcutta  and 
Simla:  Thacker,  Spink  &  Co.  Cloth;  6x9  in.;  pp.  V'i  ;  122 
line  cuts  and  half  tones.     Rs  6  ;  Ss. 

Of  these  two  books  the  one  on  water-works  by  Mr. 
Adams  is  designed  primarily  as  a  textbook  for  students 
of  engineering  and  the  one  on  sanitary  engineering 
is  intended  chiefly  for  the  use  of  "candidates  for  posts 
as  sanitary  inspectors  in  Bengal,"  men  with  little  or 
no  previous  experience  in  engineering.  Mr.  Adams 
reviews  concisely  and  ably  but  quite  briefly  the  theory 
and  practice  of  water-works  design.  Mr.  Williams  treats 
of  water  supply,  drainage,  sewerage,  sewage  disposal, 
and  building  design.  He  also  devotes  a  few  pages  to 
plans,  drawings,  mensuration,  surveying  and  leveling. 
His  volume  contains  many  illustrations. 

Both  books  seem  well  calculated  to  serve  their  pur- 
pose. Although  neither  has  American  users  in  mind 
3ach  contains  information  regarding  British  and  Indian 
conditions  and  practices  that  are  of  interest  to  broad- 
looking  engineering  and  sanitarians  in  any  part  of  the 
world,     Mr.  Williams,  writing  in  India,  seems  to  be 


more  familiar  with  some  phases  of  American  water- 
works practice  than  does  Mr.  Adams  writing  in  Eng- 
land, but  this  is  a  common  difference  between  British 
engineers  in  the  mother  country  and  in  the  colonies. 
Finally,  the  book  by  Mr.  Adams,  like  some  of  our  best 
American  textbooks,  is  serviceable  to  a  considerable 
degree  as  an  engineering  reference  book  in  its  field,  in 
so  far  as  the  subject  can  be  covered  within  so  narrow 
space  limits. 


Depreciation  and  Rate  Making 

Reviewed  by  Leonard  Metcalf 

Of  Metcalf  &  Eddy,  Boston,  Mass. 

RATE  MAKING  FOR  PUBLIC  UTILITIES— By  Lamar  Lyndon 
New  York  and  London :  McGraw-Hill  Book  Co.  Cloth ;  6x8 
in.;  pp.  209;  2  graphs.     $2. 

DEPRECIATION  OP  PUBLIC  UTILITY  PROPERTIES  :  Its  Re- 
lation to  Fair  Value  and  Changes  in  the  Level  of  Prices — By 
Henry  Earle  Riggs.  M.  Am.  Inst.  Consulting  Engineers,  M.  Am. 
Soc.  C.  E.  Professor  of  Civil  Engineering,  University  of  Michi- 
gan. New  York  and  London :  McGraw-Hill  Book  Co.  Cloth  ; 
6x8  in.  ;  pp.  211.     $2. 

The  difference  in  point  of  view  of  the  authors  of 
these  two  books  is  interesting.  Lyndon  states  in  his 
preface :  "This  book  is  intended  to  point  out  the  logical 
and  mathematically  exact  conclusions  for  each  and 
every  factor  which  enters  into  the  consideration  of 
valuation  and  rate-making  and,  without  an  assumption 
of  omniscience,  these  conclusions  appear  to  the  author 
to  be  "unescapable."  Riggs,  on  the  other  hand,  says: 
"This  work  has  been  done  as  a  part  of  a  sincere  attempt 
to  find  that  middle  ground  of  absolute  fairness  and 
justice  which  must  be  determined  before  the  public 
utility  issue  may  be  considered  as  reasonably  settled 

.  .  .  The  attempt  is  here  made  to  trace  briefly 
the  history  of  regulation  of  utilities,  to  present,  as  the 
writer  sees  it,  the  true  conception  of  'Depreciation,'  as 
that  word  has  been  used  in  valuation  and  regulation 
practice,  and  to  point  out  certain  important  conclusions 
of  the  courts  with  which  every  one  engaged  in  valuation 
work  ought  to  be  familiar  ....  The  decisions 
are  arranged  in  chronological  order,  since  in  that  way 
they  clearly  show  the  drift  of  legal  opinion  as  the 
subject  of  valuation  has  developed." 

Lyndon  says  in  his  chapter  on  Reproduction:  "The 
subject  of  valuation  of  public  utilities  is  comparatively 
new  and  most  of  the  present  court  decisions  on  this 
subject  can  be  regarded  as  merely  tentative.  Certainly 
it  is  to  be  hoped  that  this  is  the  case  because  most  of 
them  are  contrary  to  logic  and  good  business  judg- 
ment." On  the  other  hand,  he  commends  highly  the 
work  of  "the  public  service  commissions,  largely  made 
up  of  experts  in  engineering  and  economics  who  have 
been  especially  trained  for  such  investigations  and  for 
all  kinds  of  valuation  and  rate  cases  constantly  before 
them,  and  should,  therefore,  be  best  fitted  to  determine 
these  questions"  .  .  .  Riggs,  on  the  other  hand, 
unfolds  a  beautiful  story  of  progress  by  courts  and 
commissions  toward  a  fair  solution  of  the  problem, 
indicating  what  he  believes  to  be  the  proper  solution 
but  frankly  recognizing  the  uncertainty  and  so  present- 
ing his  evidence  that  the  reader  may  draw  his  own  con- 
clusions fairly. 

In  his  discussion  upon  Depreciation,  Lyndon  treats 
the  amortization  of  displaced  equipment  as  return  of 
investment  to  the  owners — "they  are  not  bound  to  rein- 
vest these  funds  in  any  new  machinery  to  serve  a  later 
generation  of  consumers  unless  they  elect  to  do  so." 
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Riggs  on  the  other  hand,  constantly  lays  emphasis  upon 
the  continuing  property — "the  property  so  built  is  one 
instrument  of  sei-vice,  and  it  is  that  property  as  a  whole 
which  must  be  considered  and  not  the  materials  and 
machines  and  labor  that  enter  into  it  .  .  .  Property 
in  maximum  economic  condition  for  service  is  the  only 
thing  which  can  be  secured  by  investment.  It  must  be 
kept  in  that  condition  by  replacement  of  parts  as  they 
wear  out.  The  obligation  is  to  maintain.  The  manner 
of  accounting  for  replacement  is  a  matter  of  detail,  not 
of  principle." 

LjTidon  presents  his  subject  in  thirteen  chapters  cov- 
ering The  General  Theory  of  Rate-Making;  Deprecia- 
tion, which  it  will  be  interesting  for  the  reader  to 
compare  with  Riggs'  presentation ;  Reproduction,  which 
he  characterizes  as  highly  speculative  and  in  which  he 
criticizes  caustically  the  use  of  percentages  in  deter- 
mining various  overhead  costs,  although  this  is  the 
practically  uniform  custom  of  engineers  and  contractors 
in  their  daily  practice  and  operating  experience ;  Valua- 
tion by  the  Historic  Cost  Method,  which  appeals  to 
him  as  the  soundest  of  all  procedures;  Intangible 
Values;  Modifications  of  Capital  Account;  Rate  of  Re- 
turn; Operating  Costs;  Increase  in  Population  of 
Cities;  and  four  chapters  on  Rate-Making  for  Gas 
Supply,  Electrical  Supply,  Electric  Railways  and  Tele- 
phone Service. 

The  book  contains  some  inaccurate  statements  borne 
of  the  author's  bias  in  favor  of  original  cost  as  a  basis 
of  rating,  rather  than  fair  value  as  interpreted  hereto- 
fore by  the  United  States  Supreme  Court.  His  inter- 
pretations of  the  law  and  its  intent  are  often  not  the 
interpretations  of  the  higher  courts.  He  fails  to  recog- 
nize that  the  courts  are,  in  fact,  but  the  exponents 
or  interpreters  of  centuries  of  experience. 

On  the  other  hand,  his  discussion  of  a  method  of 
determining  the  rate  is  clearly  and  concisely  presented. 
The  treatment  is  necessarily  elementary  and  didactic, 
no  evidence  being  submitted  indicating  the  fair  range 
of  basic  variation  of  the  units  assumed  by  him.  While 
some  of  the  comments  made  will  be  challenged  by 
experienced  rate-makers,  the  presentation  is  interesting 
and  suggestive. 


Riggs,  too,  presents  his  subject  in  thirteen  chapters 
followed  by  a  valuable  Appendix  on  Depreciation  in  the 
decisions  of  the  Supreme  Court  and  of  the  United 
States  Courts.  He  covers  succe.ssively  Problems  of 
Regulation;  Investment  in  Public  Utility  Properties; 
The  Interest  of  the  Rate  Payer  in  the  Property;  Oper- 
ating Expen.ses,  in  which  he  points  out  the  important 
differences  between  those  which  can  be  charged  directly 
without  causing  any  material  fluctuation  of  ratio  of 
operating  expenses  to  gross  earnings  and  those  which 
cannot  be  so  charged  without  violent  fluctuation  of  the 
operating  ratio,  and  he  suggests  the  substitution  for 
the  word  "Depreciation"  of  "Reserve  or  Allowance  for 
Replacement  or  Retirement."  In  the  next  three  chap- 
ters upon  War  Period  Price  Fluctuations,  Fair  Value 
and  the  Rate  of  Return,  and  Fluctuating  Prices  and 
Accounting  Allowances  for  Replacement,  he  presents 
clearly  the  disturbing  effect  of  the  war  upon  methods 
of  valuation,  the  apparent  conflict  in  decisions  and 
outlines  the  present  issues. 

Then  follows  a  chapter  on  Supreme  Court  Derisions 
bearing  on  Depreciation  and  a  discu.ssion  upon  Diver- 
gent views  as  to  the  Propriety  of  Accounting  Reserves. 


In  Chapter  10,  "The  Uncertain  Character  of  Deprecia- 
tion Estimates"  is  discussed,  and  in  Chaptei's  11,  12 
and  13,  upon  Depreciation — Loss  of  Value  which  Should 
Be  Deducted,  Obsolescence  and  Conclusion,  the  author 
presents  his  constructive  view  as  to  the  fair  treatment 
of  this  important  subject. 

In  the  Appendix  the  decisions  of  the  courts  are  well 
arranged  in  three  periods:  (1)  Early  Decisions  Bear- 
ing on  Depreciation  Prior  to  the  Adoption  of  Uniform 
Accounting;  (2)  Decisions  Bearing  on  Depreciation 
Following  the  Adoption  of  Uniform  Accounting;  (3) 
1914  to  1922— the  Period  of  War  and  Fluctuating 
Prices. 

Riggs'  book  is  a  masterly  presentation  of  the  subject 
of  Depreciation  Allowance  and  Accounting  as  it  stands 
today  before  the  courts  and  commissions.  It  is  clear 
and  judicial  and  will  be  found  helpful  whether  one 
agrees  fully  or  not  with  the  author's  views  as  to  the 
probable  outcome  of  the  future.  The  book  will  be  found 
suggestive  and  useful  by  courts,  administrators  and 
engineers. 

Excavating  Equipment 

THE  ENGIXEERIXG  OF  EXCAVATION — Bv  George  B.  Massey, 
M.  Am.  Soc.  C.E..  We.stcrn  Soc.  Engrs..  A.  A.  E.,  Consulting 
Engineer,  Vice-Presidtnt.  Randclpli-Perkins  Co.  New  York: 
.Tohn  Wiley  &  Sons,  Inc.  Cloth  ;  6x9  in. ;  pp.  376  ;  196  halt  tones 
and  line  cuts,  some  of  the  latter  on  folding  plates.  $6.  30s. 
net. 

On  reading  its  title  one  pictures  a  rather  broader 
treatment  of  its  subject  than  this  book  gives.  Only 
minor  attention  is  given  to  organizing  and  planning 
e.xcavating  operations,  on  the  economics  of  haulage,  on 
the  characteristics  of  materials  and  their  management 
to  facilitate  excavation  and  removal,  on  drainage,  on 
service  operations  and  on  plant  selection,  operation  and 
maintenance.  In  the  chapters  on  steam  shovels  and 
dragline  excavators  more  engineering  information  is 
supplied  than  in  any  of  the  other  chapters.  These  are 
largely  descriptions  of  excavating  machines  except  that 
the  chapters  on  dredges  discuss  design  and  construction 
and  describe  equipment  in  a  comprehensive  manner. 

There  are  twenty  chapters.  Of  these  the  first  five, 
relating  to  steam  shovel  and  dragline  work,  occupy 
about  100  pages.  Though  devoted  more  than  some 
might  wish  to  descriptions  of  machines,  these  chapters 
contain  much  of  value  on  selection,  types  of  cuts,  track 
arrangements,  operation  plans,  performance,  crews,  and 
upkeep.  The  following  six  chapters  on  dry-land 
dredges,  trench  excavators,  buckets,  transportation, 
hydraulicking  and  drilling  and  blasting  are  all  brief, 
aggregating  43  pages,  and  are  almost  exclusively 
descriptions  of  machines.  The  excavating  engineer  or 
superintendent,  not  a  tyro  at  his  work,  will  gain  little 
from  this  part  of  the  book.  The  succeeding  seven 
chapters,  occupying  165  pages,  relate  to  dredge  design 
and  construction  and  in  them  the  author  shows  his 
interest  and  qualification. 

Dredges  are  discussed  largely  from  the  viewpoint  of 
structure  and  equipment.  There  are  chapters  on 
hydraulic  dredges,  dipper  dredges,  bucket  dredges, 
clamshell  dredges,  scows  and  barges,  and  two  chapters 
on  dredge  hull  construction.  Drawings  and  specifica- 
tions for  both  hulls  and  machinery  arc  very  complete. 
Performance  records  are  given  in  a  number  of 
instances.  There  is  a  chapter  on  iKiilers,  fuel,  wire 
rope  and  one  of  16  pages  on  "application  of  machinery  to 
work,"  containing  miscellaneous  u.^eful  information  and 
suggestions. 
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Government  and  Taxation 

POLITICS :  An  Original  Investig-ation  Into  The  Essential  Ele- 
ments and  Inherent  Defects  Common  to  All  Present  Forms  of 
Government  Together  With  a  Proposal  tor  a  Political  System 
Which  Will  Automatically  Produce  the  Best  Government  Pos- 
sible in  Any  Given  Community — By  Frank  Exline.  New  York: 
B.  P.  Dutton  &  Co.     Cloth  ;  6x8  in.  ;  pp.  226.     $2. 

COUNTY  AND  TOWNSHIP  GOVERNMENT  IN  THE  UNITED 
STATES — By  Kirk  H.  Porter.  Ph.D.,  Assistant  Professor  of 
Political  Science,  State  University  of  Ohio.  New  York :  The 
Maemillan  Co.     Cloth;  6x8  in.;  pp.  361.     $2.25. 

LOOSE  LEAF  DIGEST  OF  CITY  MANAGER  CHARTERS — By 
Robert  Treat  Crane,  JJ^.B.,  Ph.D.,  Professor  of  Political  Science 
and  Director  of  the  Bureau  of  Government.  University  of  Michi- 
gan.    New  York:   National  Municipal  League.     7x9  in.;  pp.  200. 

PUBLIC  FINANCE — By  M.  E.  Robinson.  Fellow  and  Lecturer  of 
Newnham  College,  Cambridge.  With  an  Introduction  by  J.  M. 
Kevnes,  [Cambridge  Economic  Handbooks],  New  York:  Har- 
cou'rt,  Brace  &  Co.     Cloth,  5x8  in.;  pp.  172.     $1.25. 

Four  recent  books  presenting  many  important  phases 
of  government  and  public  finance  may  be  conveniently 
noticed  together.  Each  contains  facts  and  opinions 
that  should  appeal  to  any  wide-awake  engineer  who  is 
trying  to  keep  abreast  of  the  important  governmental 
problems  of  the  day,  on  the  proper  solution  of  some  of 
which,  at  least,  his  bread  and  butter  and  even  his  wel- 
fare and  that  of  his  family  may  depend. 


Mr.  Exline  in  his  "Politics"  first  presents  a  searching 
analysis  of  the  science  of  government  in  which  he 
reaches  the  conclusion  that  social  and  political  justice 
can  be  secured  only  by  government  by  law  rather  than 
by  men;  that  just  laws  and  their  just  interpretation 
must  be  based  on  reason  rather  than  majority  rule  or 
power;  and  that  all  the  functions  of  government — 
legislative,  administrative  and  judicial — can  be  prop- 
erly performed  only  by  the  selection  of  legislators 
and  officials  in  accordance  with  their  fitness  for  their 
respective  tasks.  He  then  outlines  an  elaborate  system 
of  examination  or  tests  which,  at  least  by  implication. 
is  designed  to  classify  every  adult  person  according  to 
fitness  for  one  or  another  place  in  the  industrial  and 
political  spheres.  In  the  application  of  the  results  of 
these  tests  no  one  would  be  allowed  participation  in  any 
governmental  function  who  has  not  qualified  under  some 
one  of  the  four  departments  of  government,  Mr.  Exline 
having  added  the  department  of  selection  to  those  of 
legislation,  administration  and  judicial.  The  book  is  a 
strange  compound  of  (1)  logical  analysis  of  government 
and  (2)  a  scheme  of  reform  based  on  an  utter  lack 
of  recognition  of  the  state  of  public  opinion  in  general 
and  of  the  individual  human  equation  in  particular. 
Nevertheless  the  book  deserves  careful  attention  be- 
cause many  of  its  fundamental  ideas  are  sound  while 
those  that  will  seem  unsound  or  impracticable — at  least 
before  the  millenium — are  profoundly  suggestive.  Even 
the  visionary  scheme  for  governmental  reform — the 
elaborate  ponderosity  of  which  we  have  not  attempted 
to  outline — is  based  on  the  sound  principles  of  fitness 
for  governmental  tasks  to  be  undertaken,  however 
humble,  and  on  expert  service. 


Of  a  far  different  sort  is  Professor  Porter's  "County 
and  Township  Government,"  a  book  primarily  descrip- 
tive in  character,  but  not  without  statement  of  funda- 
mental objects  and  principles,  as  Veil  as  suggestions 
for  needed  reforms.  As  adequately  as  could  be  expected 
without  tedious  detail,  the  volume  pictures  county  and 
township  government  in  the  48  commonwealths  of  the 
Union,  both  present  and  by  way  of  origins. 


Still  closer  to  actual  government  than  the  book  just 
outlined  is  Professor  Crane's  Loose  Leaf  Digest  of  City 
Manager  Charters.  The  volume  gives  a  page  each  to 
166  city  charters,  besides  which  there  are  24  pp.  of 
Statistical  Analysis  and  Comment  and  5  pp.  on  The 
Manager  Plan.  The  scheme  for  each  city  is  to  give  the 
1910  and  1920  populations,  date  of  adoption  of  the 
manager  charter,  and  main  facts  as  the  council,  mayor, 
manager,  administrative  service  and  popular  control  by 
the  initiative,  referendum  and  recall. 


For  the  most  part.  Professor  Robinson's  brief  and 
readable  essay  on  Public  Finance  deals  with  taxation, 
but  it  takes  up  borrowing  as  well.  As  is  natural  for  a 
Cambridge  University  professor,  the  book  is  written 
largely  from  the  British  viewpoint,  but  few  British 
authors  show  as  much  familiarity  with  American  con- 
ditions as  does  this  one.  After  an  opening  chapter  on 
Expenditure  and  Revenue,  the  author  considers  taxation 
in  relation  to:  Equity,  practical  problems,  production, 
distribution,  etc.  There  are  chapters  on  local  and  on 
war  finance,  the  post-war  debt  burden,  both  interna- 
tional and  internal,  and  on  future  policies  as  to  war 
debts,  taxation  and  expenditures.  In  so  small  a  volume 
it  is  impossible  to  give  the  wealth  of  historical  and 
other  data,  and  the  weighing  of  theory  and  results  of 
experience  presented  in  the  voluminous  Essays  in  Taxa- 
tion, by  Prof.  E.  R.  A.  Seligman  (see  these  columns, 
July  20,  1922,  p.  115),  but  Professor  Robinson's  book 
has  the  advantage  of  brevity  and  homogeneity  while 
that  of  Professor  Seligman,  valuable  as  it  is,  is  a  collec- 
tion of  essays,  some  overlapping  others,  and  many  not 
brought  up  to  the  date  of  the  latest  edition. 


An  Engineer  a  Century  Ahead  of  His  Time 

ROBERT  FULTON  AND  THE  SUBMARINE — By  Wm.  Barclay 
Parsons.  New  York:  Columbia  University  Press.  Cloth;  7x10 
in.:  pp.  154;  self-portrait  frontispiece  and  other  plates,  mostly 
reproductions  of  Fulton's  drawings.     $4. 

Robert  Fulton's  submarine,  full  details  of  which  are 
now  first  made  public,  was  a  century  ahead  of  its  time. 
This  was  true  politically  for  reasons  that  need  not  be 
gone  into  here,  and  technically  because,  although  the 
submarine  was  well  under  control  and  proved  capable 
of  destroying  a  boat  provided  for  the  purpose,  man- 
power only  was  available  for  under-water  propulsion 
and  a  century  was  to  elapse  before  mechanical  power 
suitable  to  the  purpose  would  be  available. 

Fulton  went  to  England  in  the  latter  pai't  of  the 
eighteenth  century  as  an  artist;  worked  there  as  such 
but  gradually  turned  to  canal  engineering;  went  to 
France  to  push  small-canal  construction;  then  plunged 
into  submarine  invention,  construction  and  promotion. 
It  was  the  rising  power  and  ruthlessness  of  Napoleon 
that  crushed  Fulton's  hopes  both  for  his  submarine  and 
for  the  French  Republic  and  finally  turned  him  to  Eng- 
land, to  crush  which  country  he  had  worked  so  ardently 
on  his  submarine.  Under  a  salary  of  £200  a  month  from 
England,  no  petty  fee  even  for  those  days,  and  with 
expense  money  as  well,  Fulton  carried  the  submarine 
much  farther  for  England  than  he  had  done  for  France. 

By  the  irony  of  fate,  only  six  days  after  Fulton  and 
his  submarine  blew  up  the  brig  "Dorothea"  in  the 
presence  of  Pitt  and  others  "came  the  great  event  that 
made  secure  England's  control  of  the  sea.  Oct.  21 
[1805],  Nelson  destroyed  the  combined  French  and 
Spanish  fleets  in  the  decisive  battle  of  Trafalgar.  After 
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that  England  had  no  need  of  submarines,  torpedoes  or 
Fulton." 

After  a  disappointing  year  spent  in  trying  to  get 
what  he  considered  to  be  a  just  settlement  with  Eng- 
land, Fulton  returned  to  the  United  States  and,  in  due 
time,  achieved  a  success  with  his  steamboat  that  had, 
perhaps  fortunately  for  the  welfare  of  humanity  during 
the  next  hundred  years,  been  denied  him  with  the  sub- 
marine. He  left  in  England  a  full  description  of  his 
submarine,  and  this,  after  more  than  a  century.  General 
Parsons  reprints  in  his  book,  together  with  reproduc- 
tions of  a  full  set  of  drawings  made  by  Fulton. 

In  bringing  Fulton's  "Descriptions"  into  print  and 
telling  not  merely  the  story  of  Fulton's  submarine  in 
sufficient  detail  but  also  other  interesting  facts  regard- 
ing Fulton  as  an  engineer  and  as  a  man  deeply 
concerned  in  the  progress  of  humanity  through  the 
engineering  and  industrial  arts,  General  Parsons  has 
rendered  a  real  service. 


Publications  Received 


Notes  on  Pamphlets  and  Reports 

Tests  of  Road  Building  Rock  from  many  states,  made  in 
1916-21,  are  tabulated  in  a  52-p.  pamphlet  issued  by  the 
United  States  Bureau  of  Public  Roads. 

Port  and  Terminal,  a  magazine  devoted  to  harbor  mat- 
ters, has  been  selected  by  the  board  of  directors  of  the 
Society  of  Terminal  Engineers  of  New  York  as  the  official 
organ  of  the  society. 

A  Mathematical  Study  in  Terrestrial  Magnetism  (62 
pp.)  by  George  Hartnell,  has  been  published  by  the  United 
States  Coast  and  Geodetic  Survey  under  the  title,  Horizontal 
Intensity  Variometers. 

Experimental  Towboats,  a  letter  from  the  Chief  of 
Engineers  to  the  Secretary  of  War  consisting  of  reports  on 
tests  of  heavy  freight  transportation  on  the  Mississippi 
River,  has  appeared  as  House  Document  108  (195  pp.). 

City  Planning  and  Zoning  Progress  in  the  United 
States  down  to  April  of  this  year  is  shown  by  states  and 
cities  in  two  pamphlets  issued  by  the  National  Conference 
on  City  Planning  (Flavell  Shurtleff,  secretary,  130  E.  22nd 
St.,  New  York  City). 

Metered  Water  Rates  for  Detroit,  by  George  H.  Fen- 
kell,  general  manager  Detroit  (Mich.)  Water-Works,  is  a 
revised  and  corrected  edition  of  a  similar  pamphlet  issued 
last  year.  Besides  a  brief  on  proper  meter  charges  for 
Detroit  the  pamphlet  (68  pp.)  contains  citations  from  va- 
rious authorities  on  the  proper  basis  of  charging  for  water. 

American  Engineering  Standards  Committee  (20  West 
39th  St.,  New  York)  has  issued  its  1923  Year  Book,  giving 
the  report  of  the  committee  up  to  date.  It  includes  a  history 
of  the  body,  the  methods  of  operation,  rules  of  procedure, 
standardization  projects  under  way,  and  standards  actually 
adopted. 

Activated-Si.udoe  Studies  by  the  Division  of  Sanitary 
Engineering  of  the  Ontario  Provincial  Board  of  Health  (ill 
about  thirty  pages  of  the  1921  report  of  the  board  (Toronto, 
Ont.)  and  with  some  studies  of  fly  control  and  of  sanitation 
of  swimming  pools  make  up  Bulletin  No.  8  of  the  division. 
There  are  papers  on  fertilizing  values  of,  on  iron  in,  and 
on  gas  evolved  in  the  digestion  of,  activated  sludge. 

Foreign  Affairs,  the  new  quarterly  published  by  the 
Council  on  Foreign  Relations,  Inc.  (25  W.  13d  St.,  New 
York)  has  issued  its  third  number.  Senator  Underwood's 
Idea  of  the  tariff  as  a  factor  in  foreign  trade;  Professor 
Allyn  Young  on  the  United  States  and  reparations;  A.  C. 
Bedford  on  the  world  oil  situation;  the  Mexican  difficulties, 


Germany,  Pan-Islamism  and  Russia's  economic  policy  make 
up  the  major  part  of  the  book,  which  promises  to  contain 
much  of  interest  to  those  engineers  who  want  to  keep  in 
touch  with  foreign  conditions. 

The  Committee  of  Marine  Piling  Investigations  of  the 
National  Research  Council,  has  issued  in  separate  form  its 
contribution  to  the  report  of  the  Committee  on  Wood  Pre- 
servation of  the  American  Railway  Engineering  Associa- 
tion submitted  at  the  March  convention  of  the  latter.  The 
pamphlet  goes  quite  elaborately  into  the  subject  of  marine 
borers,  including  biological  studies,  service  tests,  and  notes 
on  experiences  in  various  parts  of  the  United  States.  It  is 
by  far  the  most  elaborate  study  recently  made  into  the 
habits  and  actions  of  these  marine  pests. 

The  Mississippi  River  Flood  Situation  is  taken  up  in 
four  recent  pamphlets.  The  first,  by  the  United  States 
Weather  Bureau  (Supplement  No.  22,  Monthly  Weather 
Review)  is  a  hydrologic  record  of  the  spring  floods  of  1922. 
A  report  by  (then)  Major  C.  S.  Smith,  Corps  of  Engineers, 
U.  S.  Army,  on  the  surveys  for  spillways  at  or  near  New 
Orleans,  La.,  made  in  1914,  has  been  issued  by  the  Mis- 
sissippi River  Commission,  whose  annual  report  for  1922 
includes  a  statement  on  the  floods  of  that  year.  A  fourth 
pamphlet  is  a  government  document  (House  of  Representa- 
tives Committee  on  Flood  Control)  giving  the  record  of  the 
hearings  on  the  Mississippi  flood  control  bill  passed  by  the 
last  Congress. 

New  Books  and  Revised  Editions 

THE  DOCK  AND  HARHOUU  Al'THORITIES'  DIRECTORY. 
Being  a  List  of  Mfmbi-r.s  i.f  tli.-  Docks  and  Harbours  Through- 
out the  World  and  of  Thtir  Principal  Officials.  London :  The 
Dock  and  Harbour  Authority.  Flexible;  5.x7  in.;  pp.  las.  lOJs. 
net. 
Covers   about    30    dock   or    harbor    boards    in   the   United   States 

as  against  16  in  the  1922  issue,  besides  hundreds  elsewhere. 

EL.\STICITT  AND  STRENGTH  OF  M.\TERIALa  USED  IN 
ENGINEERING  CONSTRl'C'TION  :  Section  II  Theory  of  Flex- 
ure— By  C.  A.  P.  Turner,  Jl.  .\ni.  Soc.  C.  E..  Consulting  Engi- 
ne t.  Minneapolis.  Minn.:  The  Author.  Cloth;  6x9  in.:  pp. 
108  ;  illustrated.    $5. 

FOUR  LECTL-RES  ON  RELATIVITY  AND  SPACE— By  Charles 
Proteus  Steinmetz.  A.M..  Ph.D..  Past-President.  American  Insti- 
tute of  Electric  Engineers.  New  York  and  London :  McGraw-Hill 
Book  Co.  Cloth;  6x9  in.;  pp.  126;  32  line  cuts  and  halftones 
on  cards  in  pocket.     $2. 

LEHRBUCH  DES  HOCHBAUES— Herausgegeben  von  Essclborn. 
3.  bis  8.  Auflage.  Erstcr  Band:  Grundbau,  Steinkonstruk- 
tionen.  Holzkonstruktionen.  Eisenkonstruketionen.  Eisenbeton- 
konstruktionen.  Bearbeltet  von  L.  Brcnnecke.  B.  Kossmann. 
G.  Ruth.  H.  Steinberger,  R.  VVeder.  Leipzig :  Wilhelni  Engel- 
niann.  Cloth;  SxlO  in.;  pp.  83.1;  2.342  line  cuts. 
The    first   edition    w,is    reviewed    in    this    section    of   Engineering 

Xcws,   Oct.    15,    1908,    and   the  second   and    much   enlarged   edition 

was  briefly  noted  by  Leon  S.  Molssciff.  Aug.  14.  1914.     The  present 

edition  stems  to  be  somewhat  reduced  in  size. 

MARKET  MILK— By  Ernest  Kelly.  In  Charge,  Market  Milk 
Investigations,  Dairy  Division,  Bureau  of  Animal  Industry. 
Uep.irtnicnt  of  Agriculture,  and  Clarence  E.  Clement,  Market 
Milk  .Specl.illst,  Dairy  Division,  Etc.  New  York:  John  Wiley  & 
Sons  London:  Chapman  &  Hall.  Cloth;  6x9  In.;  pp.  445; 
121  line  cuts  and  halftones.     $3.75.     ISJs.  net. 

MErrAL."5  AND  THEIR  ALLOY.'!:  A  Modern  Practical  Work  Deal- 
ing with  Metals  from  Tliclr  Origin  to  Th<'lr  Useful  Application. 
Both  In<llvlduallv  and  as  Parts  of  Allo.vs  ;  Used  Wlien-  Strength, 
Ductility.  Toughness.  Lightness,  Color.  Hardness.  Cheapness, 
Conductivity,  or  Hearing  Properties  .\re  Dcmanrled — By  Charles 
Vlcker.i.  Specialist  In  .Melting  Alloying  and  Casting  Metals: 
Tcrhnlial  A<lvl.'<er  to  .Manufacturers  of  Non-Ferrous  Castings. 
Non-Ferrous  Editor  of  Foundry,  and  .Mitallurglcal  Editor  of 
nrasa  World.  Partly  based  on  the  Third  Edition  of  "Metallic 
Allovs."  by  William  T.  Brannt.  New  York :  Henry  Carey  Balrd 
&  Co.,  Inc.  Cloth;  7xHP  In.;  pp.  767;  110  line  cuts  and  half 
tones.     Price   $7.50.  ,     ^ 

After  Introtluctory  chapter*  on  the  History.  Production  Methods. 
Properties  and  Use  of  thi-  Elements,  on  Alloys  In  (Jeneral,  on 
Char.icterl8tlcs  of  Alloys  an<l  the  An  of  Alloying,  there  are  21 
I  hapters  on  various  allovs  and  chapters  on  surface  colorinK  of 
Alloys.  Foundry  Utilization  of  Scrap  Metals,  Analysis  of  P.ahbltl 
.M'tals  and  Foundry  Data. 

STEAM  POWER— By  C.  F.  Hlrshflold,  M.M.R.,  Formerly  Profes- 
sor of  Power  Englncprlng,  Sibley  College,  Cornell  University, 
and  T.  C.  Ulbrlcht.  M.E..  .M  .M  E.  M.  Am.  Soc.  M.  E.  Swond 
Edition,  Revised  and  Knliirged.  New  York  :  .lohn  Wiley  &  Sons. 
Inc.  Ix.ndnn:  Chapman  *  Hall.  Cloth;  OxS  In.;  pp.  474;  2.'.2 
illunlrallons.      13.25.      Ifijs. 

Besides  minor  nddltlons  and  some  rorreetlons  and  rewriting  In 
places  for  greater  riearnnss,  the  rhlef  change  In  this  I'dltlon  Is  8 
25-pn«e  chapter  on  Performance  of  Sleum  Power  Equipment.  The 
first  edition  was  favorably  reviewed  In  these  columns  Feb.  15,  1»1<. 
V    274. 

VERMESSI^NOSKUNDE— Voti  Martin  NHbauer.  Dr.-InR^  Pro- 
fessor an  der  Technlschen  Hochschule  lu  Karlsruhe  Berlin: 
Julius  Springer.  Boards;  7x10  In. ;  pp.  338  ;  3S4  line  cut». 
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Lettei's  to  the  Editoi* 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 
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The  "Romance"  of  the  Everglades 

Sir — Referring  to  the  article  describing  a  railroad  loca- 
tion survey  in  the  Florida  Everglades  in  your  issue  of 
March  8,  p.  459,  I  beg  to  advise  the  author  of  the  article 
that  the  men  engaged  in  that  survey  were  pampered  pets. 

The  writer  was  on  one  of  those  township  and  section 
surveys  in  the  same  territory.  Instead  of  fifteen  miles  of 
survey  in  five  days,  we  averaged  fifteen  miles  of  survey  in 
one  day,  and  our  walking  distance  per  day  averaged  more 
than  twenty  miles. 

We  lived  on  the  same  house  tractor  as  described  but  it 
did  not  prepare  a  path  for  us.  We  cut  and  made  our  own. 
Our  work  was  at  right  angles  to  the  course  of  the  tractor, 
it  moving  directly  west  about  two  miles  a  day  while  our 
surveys  ran  North  and  South. 

When  we  went  out  in  the  mornings  we  had  nothing  to 
carry  but  the  necessary  quarter-mile  stakes,  section-corner 
pipes  and  sight  laths  for  fifteen  miles  of  line,  in  addition 
to  grub  sack,  machetes  and  survey  instruments.  We  could 
not  be  bothered  with  the  tractor,  our  home,  in  sight  at  all 
times.  We  needed  the  extra  thrill  of  looking  for  it  after 
the  day's  work  was  done.  Only  one  who  has  been  among 
those  countless  coral  islands  can  appreciate  the  intricacies 
of  this  game. 

We  had  no  attendant  luxuries  such  as  houseboat  and 
physician,  but  we  had  boils  aplenty. 

You  see  we  were  working  for  a  contractor  and  not  a 
railroad.  C.  B.  BURNSIDE. 

Potosi,  Wis.,  March  15- 


College-Trained  Engineers  for  the  Railways 

Sir — I  am  heartily  in  sympathy  with  the  editorial  on 
"College  Bred  Engineers,"  in  Engineering  Neivs-Record  of 
March  29,  p.  567.  The  railroads  need  college  trained  engi- 
neers to  solve  the  problems  of  the  railroads  of  today  and 
the  future,  and  the  only  way  to  meet  this  need  is  to  make 
the  railroad  work  attractive  to  the  engineering  college 
graduates.  The  engineering  students  must  be  fed  in  at 
the  bottom,  if  they  are  eventually  to  come  out  at  the  top  as 
trained  railroad  executives.  With  the  many  lines  of  work 
which  are  now  opening  up  to  the  choice  of  the  engineering 
graduate,  it  is  going  to  become  increasingly  difficult  to 
attract  them  to  railroad  work,  unless  there  is  a  distinct  effort 
in  this  direction,  W.  A.  Rogers, 

Chicago,  April  6,  Bates  &  Rogers  Con- 

1923.  struction  Co. 


Sir — The  article  in  the  Engineering  News-Record  of 
March  29,  which  calls  attention  to  the  reluctance  of  college 
men  to  take  up  railway  work  has  been  read  with  interest. 
The  reason  therefor  seems  to  be  implied  in  that  sentence 
which  states  that  a  railroad  is  a  poor  place  to  work.  Some 
of  the  disadvantages  incident  to  a  railway  position  on  which 
such  a  reputation  is  founded  are,  as  follows: 

The  inability  of  a  railway  engineer  to  establish  a  per- 
manent residence  and  the  difticulty  in  saving  any  of  his  earn- 
ings, due  to  the  constant  shifting  from  place  to  place  and 
the  justifiable  fear  of  a  sudden  lay-off;  the  low  salaries 
paid,  for  the  amount  and  variety  of  work  demanded;  and 
slow  promotion;  the  advancement  of  friends,  relatives  and 
satellites  to  positions  of  responsibility;  the  unpleasant 
atmosphere  of  the  average  railroad  organization  due  to  the 
bullying  and  insulting  tactics  of  many  railroad  executives 
and  their  encouragement  of  such  methods;  the  restricted 


field  in  that  it  is  difficult  for  a  man  with  any  number  of 
years  of  railway  training  to  take  up  an  allied  branch  of 
work. 

The  writer  has  been  employed  fourteen  years  with  two 
railroads  and  the  above  seem  to  be  the  outstanding  griev- 
ances of  men  with  whom  he  has  been  associated. 

April  3, 1923.  "Railway  Engineer." 


Maine  Policy  and  Cheaper  Highway  Bridges 

[A  policy  of  building  cheaper  highway  bridges,  re- 
cently announced  by  the  state  of  Maine,  was  the  sub- 
ject of  an  inquiry  addressed  by  "Engineering  News- 
Record"  to  L.  N.  Edwards,  the  state  highway  bridge 
engi-neer,  to  bring  out  the  means  by  which  the  in- 
tended economy  was  to  be  obtained.  Mr.  Edwards' 
reply  follows. — Editor.] 

Sir — It  is  reasonable  to  assume  that  your  inquiry  of  Mar. 
29  refers  to  a  news  item  which  appeared  Jan.  18  in  a  num- 
ber of  papers  throughout  New  England,  it  having  been 
distributed,  I  am  informed,  by  the  Associated  Press.  The 
origin  of  the  news  item  can  readily  be  surmised  from  the 
following  quotation :  "The  Governor  and  Executive  Council 
are  convinced  that  there  is  no  necessity  of  building  such 
expensive  highway  bridges  as  has  been  done  in  recent  years 
at  all  places  in  the  State.  Its  members  feel  that  thousands 
of  dollars  can  be  saved  to  the  State  and  the  public  be  equally 
well  served  by  the  erection  of  less  costly  types  of  bridges." 

It  is  important  to  note  that  the  news  items  have  in  every 
instance  failed  to  give  the  information  which  is  of  vital 
importance  to  all  bridge  engineers,  viz. :  What  basic  load 
and  strength  conditions  were  assumed;  to  what  extent  was 
the  service  performance  of  the  various  types  and  classes  of 
structures  taken  into  account;  were  fire,  flood,  frequent 
repair  and  other  hazards  given  due  consideration,  and, 
finally,  were  computations  based  upon  such  pertinent 
factors  as  original  cost,  safe  service  life,  cost  of  mainte- 
nance, average  annual  expense,  etc.,  involved  in  the  eco- 
nomic consideration  of  bridge  structures  given  full  and 
proper  consideration? 

We  feel  that  little,  if  any,  real  consideration  was  given  to 
such  important  factors,  for  it  is  significant  to  note  that  the 
news  item  invites  special  attention  to  Martin's  Point  bridge 
on  the  Portland-Falmouth  road  and  in  this  connection  the 
claim  is  made  that  the  structure  "will  serve  all  the  demands 
of  traffic  for  at  least  20  years."  This  rather  extravagant 
claim  is  made  notwithstanding  the  fact  that  with  the  excep- 
tion of  a  metal  bascule  lift  span  having  a  clear  span  length 
of  40  ft.  the  entire  structure  consists  of  an  untreated 
wooden  pile  trestle  with  a  plank  floor.  However  this  is  not 
the  most  remarkable  condition  to  which  the  news  item 
directs  attention  for  it  further  states  that  this  pile  trestle 
bridge,  which  has  a  total  length  of  over  1,400  lin.ft.,  a  width 
of  30  ft.  and  an  average  height  of  20  ft.  above  the  mud 
bottom  of  Presumpscot  River,  together  with  the  bascule  lift 
span  cost  $60,000.  As  a  matter  of  fact  the  public  records  of 
Cumberland  County  show  an  expenditure  of  over  $165,000 
and  in  addition  to  this  the  Portland  Street  Railway  Co.  has 
expended  over  $20,000  upon  the  project.  Incidentally  the 
news  item  states  that  to  have  built  at  this  location  the  type 
of  bridge  usually  built  by  the  State  Highway  Commission 
would  have  cost  at  least  $1,000,000,  but  totally  fails  to  point 
out  the  pertinent  fact  that  the  commission  has  never  had 
this  project  under  consideration  eilher  directly  or  indi- 
rectly. 

The  Commission's  bridge  division  was  in  no  way  involved 
in  the  decision  reported  in  the  public  press  as  quoted  above. 
We  know  of  no  useful  purpose  it  served  but  fully  recognize 
that  generalized  statements  of  this  kind  appeal  to  the  unin- 
formed and  serve  to  make  more  difficult  the  work  of  those 
whose  energies  are  expended  in  producing  highways  and 
bridges  involving  the  primary  considerations  of  reliable  and 
safe  service,  and  economy  in  first  and  maintenance  costs. 

Your  remark  "Economy,  especiaKy  in  highway  bridge  con- 
struction, seems  to  be  popular  in  the  present  year,"  refers,  I 
assume,  to  the  popular  though  intangible  and  altogether 
iinreasonable  idea  that  somewhere,  somehow,  someway  there 
can  be  found  a  means  by  which  we  can  design  and  construct 
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bridges  having  adequate  strength  to  safely  support,  say,  a 
motor  truck  load  weighing  15  tons  by  using  the  same 
amount  of  material  and  paying  the  same  cost  price  as  were 
involved  in  bridge  structures  built  25  years  ago  to  safely 
support  horse-drawn  vehicle  loads  weighing  6  tons.  The 
creator  or  creators  of  this  popular  notion  have  failed  to 
recognize  the  elementary  condition  that,  speaking  generally, 
"the  stoutness  of  every  member  in  a  structure  depends  upon 
and  bears  a  fixed  relation  to  the  burden  it  must  bear." 

It  is  obvious  that  economies  in  bridge  design  and  construc- 
tion, both  in  first  cost  and  in  subsequent  maintenance,  com- 
pel a  careful  consideration  of  types  of  structures,  the  ma- 
terials to  be  used  and  the  construction  methods  to  be  em- 
ployed. These  render  the  building  and  the  rebuilding  of 
bridges  more  than  ever  before  the  province  of  the  capable 
and  efficient  bridge  engineer.  With  his  aid  and  assistance 
real  economies  can  be  effected,  but  upon  highways  involving 
the  transportation  of  heavy  motor  vehicle  loads  so  called 
"inexpensive"  bridges  are  entirely  out  of  place. 

Llewellyn  N.  Edwards, 
Bridge  Engineer,  Maine  State  Highway  Commission. 

Augusta,  Me.,  April  6,  1923. 

Relocating  the  Railway  at  Crossings 

Sir — In  your  issue  of  March  22,  p.  543,  under  the  head- 
ing "Plan  and  Construction  of  Highway  Crossings,"  giving 
specifications  reported  by  the  committee  on  Signs,  Fences 
and  Crossings  of  the  American  Railway  Engineering  Asso- 
ciation and  approved  by  the  association  as  Recommended 
Practice,  two  sketches 
are  shown,  of  which  Fig. 
2,  "Relocating  a  Di- 
agonal Highway  Cross- 
ing," is  described  under 
the  third  paragraph  of 
the  specifications. 

In  view  of  the  fact 
that  improved  highways 
are  being  constructed  to- 
day at  great  cost  for 
the  benefit  of  heavy  and 
high-speed  traffic,  and 
that  the  machines  which  are  run  upon  these  highways  are 
in  many  instances  traveling  at  speeds  as  high  as  or  greater 
than  those  of  machines  which  travel  on  steel  rails,  and 
further,  in  view  of  the  fact  that  these  highways  are  being 
demanded  and  paid  for  by  the  public  as  represented  by 
the  government  of  the  state  and  nation,  and  that  the 
railroad  is  a  corporation  existing  under  and  by  the  con- 
sent of  said  public,  do  you  not  consider  that  it  would  be 
advisable  for  the  said  committee  on  Signs,  Fences  and 
Crossings  to  reconsider  the  third  paragraph  of  their  specifi- 
cations and  also  the  design  shown  in  their  Fig.  2?  It 
might  be  possible  that  they  would  take  kindly  to  the  sug- 
gestion of  putting  the  necessary  curves  in  their  tracks 
rather  than  in  the  highway,  in  order  to  secure  this  right- 
angle  crossing  upon  which  they  seem  to  insist — see  sketch 
herewith.  T.  M.  Ripley. 

Hornell,  N.  Y.,  March  23. 
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Sir — The  suggested  relocation  of  a  diagonal  highway 
crossing  as  suggested  in  a  committee  report  of  the  Ameri- 
can Railway  Engineering  Association,  abstracted  on  p.  543 
of  Engineering  NewK-Record  for  March  22,  1923,  seems  to 
me  very  unfortunate.  Such  a  change  was  not  so  serious 
in  the  day.s  of  horse-drawn  traffic,  but  in  the  days  of  swift 
motor  traffic  such  a  highway  location  introduces  very  grave 
dangers  in  the  use  of  the  highways.  This  is  markedly  so 
if  the  highway  crosses  below  the  railroad.  In  this  case 
the  vision  of  the  highway  ahead  is  obscured,  so  that  if 
automobiles  meet  within  the  part  of  the  highway  shown  in 
the  figure,  the  driver  of  one  car  will  not  see  an  approach- 
ing car  until  just  before  it  is  met.  The  tendency  also  is 
for  the  driver  not  to  stay  on  the  righthand  part  of  the 
highway  and,  due  to  obstructed  vision,  not  to  be  able  to 
get  back  onto  the  proper  part  of  the  highway  before  a 
collision  with  another  automobile.  The.se  conditions  are 
aggravated  when  the  highway  is  on  a  steep  grade. 


Whether  the  crossing  is  at  or  below  grade  a  sharp  reverse 
curve  is  introduced  which  is  very  dangerous  at  the  speed 
under  which  much  motor  traffic  moves.  Such  a  layout 
violates  the  first  principles  of  highway  location — that  curves 
should  be  of  gentle  curvature,  should  not  be  sharply  re- 
versed, and  should  afford  an  unobstructed  view  of  at 
least  300  ft. 

Those  who  drive  automobiles  over  roads  with  highways 
crossing  railroads  as  outlined  in  the  figure  can  testify  to 
the  apprehension  with  which  such  crossings  are  approached 
and  to  the  sense  of  relief  when  th°y  have  been  passed  in 
safety.  If  any  who  are  interested  ir  this  subject  will  visit 
Hanover  I  shall  be  pleased  to  shov  them,  within  a  radius 
of  fifty  miles,  five  examples  of  hig  rv'ays  located  as  .shown 
in  the  sketch,  which  I  feel  confident  will  demonstrate  con- 
clusively to  them  the  danger  of  such  conditions. 

Charles  A.  Holden, 

Hanover,  N.  H.,  Thayer  School  of  Civil  Engineering, 

March  24.  Dartmouth  College. 


Closing  the  Chicago  River 

Sir:  Whether  or  not  your  editorial  on  "Closing  the  Chi- 
cago River"  in  Engineering  News-Record.  April  5,  p.  609, 
was  intended  to  provoke  controversy,  I  am  glad  to  note  that 
you  admit  that  "plenty  of  arguments  will  be  found  on  both 
sides,"  and  I  am  tempted  to  argue  the  matter. 

In  my  capacity  as  member  of  several  committees  of 
several  civic  organizations  in  Chicago  I  have  had  occasion  to 
report  and  to  contribute  to  reports  upon  the  various  pro- 
posals to  close  the  Chicago  River.  The  following  are  some 
of  the  findings  presented  in  these  several  committee  reports: 

1.  The  condemnation  proceedings  necessary  to  apply  to 
the  riparian  rights  involved  before  this  plan  could  be  put 
through,  and  the  necessary  act  of  Congress  secured  for  the 
abandonment  of  the  river  for  purposes  of  navigation,  would 
both  involve  many  years  of  delay  before  any  practical  im- 
provement could  be  even  begun.  The  adoption  of  the  Hib- 
bard  plan  means  the  abandonment  of  the  South  Water  St. 
improvement.  This  delay  would  necessarily  mean  that  the 
city  would  be  left  in  its  present  condition  for  years  without 
any  possibility  of  vitally  needed  improvements. 

2.  The  plan  infringes  upon  the  paramount  public  right  in 
the  navigable  channel  of  the  Chicago  River.  This  right  ex- 
tends not  alone  to  the  local  public,  but  to  the  public  at  large. 

3.  The  plan  is  an  infringement  upon  private  riparian 
rights  not  alone  in  the  section  sugge.sted  for  improvement, 
but  also  in  the  navigable  channel  of  the  Chicago  River  north 
and  south  of  the  central  business  district. 

4.  The  U.  S.  Government  has  an  investment  of  $1,800,000 
in  improvements  to  the  Chicago  River  for  purposes  of  navi- 
gation which  would  be  abandoned  by  the  adoption  of  such 
a  plan. 

5.  The  Sanitary  District  of  Chicago  has  an  investment  of 
$12,106,282.41  in  the  improvement  of  the  Chicago  River  for 
purposes  of  navigation  and  sanitation  which  would  be 
abandoned  by  the  adoption  of  such  a  plan. 

6.  The  construction  necessary  to  such  a  plan  would  be  an 
impediment  to  flow  of  water  in  the  Chicago  River  for  sani- 
tary purposes.  Sedimentation  occurring  in  the  channel  and 
obstructing  the  flow  of  water  could  not  be  removed  from  the 
section  bridged  over. 

7.  The  plan  would  be  a  barrier  to  barge  navigation  from 
the  Illinois  Waterway,  and  it  would  not  be  possible  to  divert 
all  of  such  traffic  via  the  Calumet  Sag  Canal,  which  is  not 
now  navigable,  without  enlarging  it  at  great  cost. 

8.  The  plan  would  deprive  of  water  connections  by  barge 
with  the  Illinois  Waterway,  business  and  industrial  con- 
cerns located  on  the  main  channel  of  the  Chicago  River,  on 
the  north  branch  of  the  Chicago  River  and  on  the  south 
branch  of  the  Chicago  River  in  the  section  affected  by  the 
plan. 

9.  The  expected  use  of  the  Municipal  Pier,  in  which  Chi- 
cago has  an  investment  of  $5,000,000,  as  a  convenient 
transfer  point  of  commodities  between  lake  vessel  and  barge 
following  completion  of  the  Illinois  Waterway,  would  be 
prevented. 

10.  The  estimates  of  cost  presented  in  the  Hibbard  pro- 
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posal  are  neither  conclusive  nor  inclusive.  The  cost  per 
mile  would  more  likely  run  between  five  and  seven  million 
dollars  than  the  figure  of  two  and  one-half  million  dollars 
suggested. 

11.  The  interests  of  Chicago  and  the  state  are  just  now 
centered  upon  early  completion  of  the  Illinois  Waterway, 
the  obtaining  of  a  9-ft.  channel  for  this  waterway,  and  set- 
tlement of  the  old  controversy  over  the  flow  of  water  to 
be  taken  from  Lake  Michigan.  These  latter  two  problems 
will  require  congressional  action  and  any  undue  publicity 
or  seeming  public  approval  of  the  Hibbard  proposal  at  this 
time(  might  prejudice  Chicago's  chances  of  settling  these 
problems,  immensely  more  vital  to  its  health  and  business 
prosperity. 

12.  At  a  time  when  the  attorney  generals  of  neighboring 
states  are  meeting  in  Chicago  to  plan  court  action  inimical 
to  Chicago's  interests,  we  ought  not  to  consider  any  proposal 
which  may  play  into  the  hands  of  our  enemies. 

Further  animadversion  is  slig^ested  by  your  editorial,  "the 
steep  descending  grade  of  shipping  in  the  Chicago  River 
since  the  eighties  and  nineties,"  does  indicate  the  "ultimate 
abandonment  of  the  River  for  shipping,"  for  lake  shipping, 
for  use  as  a  harbor  for  lake  boatts;  we  must  not  lose 
sight  of  the  fact  that  this  is  a  transition  period  in  the 
history  of  the  Chicago  River  and  its  connecting  waterways. 
It  is  obvious  that  the  completion  of  the  Illinois  waterway 
will  produce  a  large  volume  of  barge  traffic  and  that  much 
of  this  traffic  will  be  destined  for  industries  located  on  and 
contiguous  to  the  Chicago  River  and  its  connecting  water- 
ways. The  completion  of  the  St.  Lawrence  waterway  will 
also  add  to  the  necessity  for  maintaining  this  barge  channel 
in  the  Chicago  River  and  its  connecting  waterways. 

I  believe  that  with  certain  due  notice  to  the  interests  in- 
volved, it  would  be  wise  to  anticipate  the  consummation  of 
the  transition  in  the  type  of  shipping  that  is  to  use  the 
Chicago  River  and  its  connecting  waterways  and  to  set  a 
fairly  definite  date  for  fixing  all  of  the  present  movable 
bridges  across  the  river  and  that  thereafter  all  bridges  built 
should  be  of  the  fixed  type.  I  do  not  believe  that  "the 
business  building  area  has  been  restricted  by  the  river  to 
the  north  and  west,"  as  much  as  it  has  been  by  the  union 
elevated  loop  railways.  Business  has  already  begun  to  move 
north  and  west  and  with  fixed  bridges  the  river  would  no 
longer  be  a  barrier  to  the  development  of  these  districts  out- 
side of  the  loop.  This  whole  matter  should  not  be  a  subject 
of  contention,  however,  but  rather  a  subject  of  careful  and 
disinterested  study.  To  this  end  the  Western  Society  of  En- 
gineers has  recently  contributed  a  most  constructive  sugges- 
tion; that  is,  the  appointment  of  a  body  of  competent  engi- 
neers to  study  the  question  with  legislative  authority  and 
appropriation.  Robert  Isham  Randolph, 

Chicago,  April  12.  Consulting  Engineer. 


Winds  ai;d  Barometric  Effects 
on  Great  Lakes  Levels 

Sir — The  paper  of  Prof.  John  F.  Hayford  on  "Winds  and 
iiarometric  Eftects  on  the  Levels  of  the  Great  Lakes"  in 
Engineering  Neivs-Record,  April  12,  1923,  p.  665,  is  a  valu- 
able contribution  to  our  knowledge  on  this  subject  and 
I  am  impressed  by  the  thoroughness  of  the  study.  The 
method  is  logical.  Without  having  checked  any  of  the 
computations,  but  taking  Prof.  Hayford's  statements  at 
their  face  value,  there  is  one  point  that  seems  to  me  to  have 
the  most  economic  importance.  If  it  is  possible  to  determine 
the  surface  level  of  Lake  Erie  as  accurately  from  a  single 
day  of  observation  in  Buffalo  as  it  could  formerly  be  deter- 
mined from  sixteen  days  of  observation,  the  operation  of 
regulating  works  to  control  the  levels  of  the  Great  Lakes 
will  be  much  simplified. 

The  Sanitary  District  of  Chicago,  in  order  to  settle  the 
controversy  with  the  federal  government  regarding  the 
lowering  of  lake  levels,  has  proposed  to  install  regulating 
works  in  the  Niagara  and  the  St.  Lawrence  Rivers,  which 
would  raise  the  present  levels  of  Lake  Erie  and  Lake 
Ontario  more  than  1  ft.  and  would  more  than  compensate  for 
any  possible  lowering  due  to  the  diversion  of  water  through 
the  Chicago  Drainage  Canal.     The  raising  of  the  level  of 


Lake  Erie  would  automatically  laise  that  of  Lakes  Michigan 
and  Huron  by  back-water  effect.  The  construction  of  such 
regulating  works  would  not  be  a  difficult  matter,  but  the 
proper  operation  would  be.  To  effect  a  change  in  the  level 
of  a  basin  as  large  as  any  one  of  the  Great  Lakes  would 
require  considerable  time.  Hence  the  necessity  for  pre- 
dicting the  natural  change  so  that  sufficient  artificial  change 
can  be  made,  either  to  augment  or  compensate  for,  as  the 
case  may  be.  Therefore,  if  the  level  can  be  determined 
accurately  by  brief  observation  by  Hayford's  method  and 
future  levels  predicted  more  closely  by  a  study  of  weather 
conditions,  the  operation  of  regulating  works  would  be  made 
much  simpler.  In  this  matter  alone  the  study  made  by 
Prof.  Hayford  would  prove  to  be  of  great  value. 

H.  P.  Ramey, 
Assistant  Chief  Engineer, 
Chicago.  Sanitary  District  of  Chicago. 


Why  Not  a  Smaller  Cement  Sack? 

Sir — I  should  think  the  i  cu.ft.  sack  of  cement  mentioned 
in  Engineering  News-Record,  March  29,  1923,  p.  565,  would 
be  welcomed  by  contractors,  particularly  on  small  jobs. 
With  the  half-sack  batch  of  concrete  and  often  with  the 
one-sack  batch  it  is  necessary  for  the  laborer  to  divide  the 
sack  according  to  his  judgment  of  what  is  a  half  sack.  I 
have  seen  the  following  happen : 

A  one-bag  mixer  was  being  used.  The  material  for  one 
batch  was  delivered  in  two  wheelbarrows.  Half  the  aggre- 
gate and  supposedly  a  half  bag  of  cement  were  loaded  on 
each  barrow.  Laborer  "A"  would  put  half  a  bag  of  cement 
and  laborer  "B"  would  put  half  another  bag  on  their  respec- 
tive loads.  On  the  next  trip  each  would  take  what  remained 
in  his  particular  bag.  If  they  had  not  done  it  this  way 
laborer  "A"  would  have  had  to  handle  a  new  sack  of  cement 
every  time  and  "B"  would  have  had  to  lift  only  half  a  sack 
each  time.  That  isn't  their  idea  of  an  even  division  of  labor. 
It  is  evident  that  if  half  sacks  of  cement  were  provided  a 
more  uniform  concrete  would  result  than  can  be  obtained  by 
the  method  outlined  above. 

It  would  seem  that  the  extra  labor  involved  in  having 
more  packages  to  handle  at  the  cars  should  be  offset  by  the 
greater  ease  of  handling.  L.  W.  Mahone. 

Ames,  Iowa,  April  2,  1923. 


Sir — The  question  of  the  returnable  cloth  sack  and  the 
non-returnable  paper  sack  is  one  which  has  been  discussed 
up  and  down,  in  and  out,  over  and  under,  pro  and  con  for 
many  years.  It  is  true  that  sacks  which  for  twenty  years 
cost  between  seven  and  eight  cents  apiece  now  cost  over 
twenty  cents.  'We  sell  the  cement  at  a  price  which  includes 
a  leasing  charge  for  the  sacks,  and  on  return  of  the  sack 
we  allow  ten  cents.  Of  course  we  do  not  sell  a  sack  which 
costs  twenty  cents  for  ten  cents,  but  our  gross  charge  is 
necessarily  higher  than  it  would  be  if  we  could  buy  new 
sacks  for  seven  or  eight  cents. 

Ninety  per  cent  of  our  shipments  are  made  in  cloth,  al- 
though in  quoting  we  always  give  the  custoijier  the  option 
of  taking  cement  in  cloth  or  paper  or  in  bulk,  and  the  fact 
that  ninety  per  cent  of  our  customers  prefer  the  cloth  is  suf- 
ficient proof  for  us  that  that  package  is  preferable  to  and 
more  economical  than  the  paper  package. 

As  to  reducing  the  quantity  per  sack  to  50  lb.  instead  of 
94  lb.,  I  am  sure  that  the  cost  of  eight  small  paper  bags 
would  be  as  much  as  or  more  than  the  cost  of  four  large 
paper  bags,  and  I  am  also  sure  that  the  cost  of  packing  and 
loading  into  cars  would  be  greater  with  small  bags  than 
with  large. 

We  will  give  the  public  any  size  or  any  kind  of  package 
it  wants.  We  believe,  however,  that  the  public  would  pay 
more  for  cement  if  it  demanded  it  in  small  packages  than  in 
large.  In  fact,  the  way  we  prefer  above  all  other  ways  to 
ship  our  product  is  in  bulk  and  when  our  customers  permit 
us  to  do  so,  we  make  a  price  to  them  of  five  cents  per  barrel 
less  than  when  they  require  us  to  put  it  in  packages.  This 
difference  represents  a  little  more  than  the  amount  we  are 
able  to  save  by  handling  the  cement  in  bulk. 

President  of  a  Cement  Company. 
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News  Brevities 


Gross  Revenue  for  the  Year  1922  of 
$77,700,019  is  reported  by  the  Grand 
Trunk  Ry.  This  leaves  a  deficit  of 
$8,411,734,  as  compared  with  $14,064,442 
the  previous  year. 

Five  of  the  Eight  Units  of  the  Chip- 
pawa  development  of  the  Provincial 
Hydro-Electric  system  are  now  operat- 
ing, the  fifth  ha\'ing  been  put  in  opera- 
tion April  9.  The  total  capacity  of  this 
development  is  now  between  275,000  and 
300,000  hp. 

The  Tennessee  State  Legislature  has 
rejected  a  bill  calling  for  authoriza- 
tion to  issue  $75,000,000  in  bonds  to 
complete  the  state  highway  system. 
Construction,  as  contemplated  under 
the  issue,  aggregated  4,000  miles  to  be 
built  over  a  7J-year  period. 

The  Denver  &  Rio  Grande  Western 

system  contemplates  the  expenditure  of 
$12,000,000  during  the  next  fourteen 
months.  This  money  -.vill  be  used  for 
the  purchase  of  new  equipment,  the 
relaying  of  rails,  the  reconstruction  of 
bridges  and  the  construction  of  new 
shops. 

Contracts  Have  Been  Let  and  work 
has  started  on  the  electrification  of  the 
suburban  lines  on  the  southeast  side 
of  London.  This  section  covers  all  the 
lines  within  a  radius  of  15  miles,  and 
comprises  94  miles  of  double  track  and 
200  miles  of  single  track.  In  both  speed 
and  frequency  the  new  service  is  in- 
tended to  make  a  30  per  cent  improve- 
ment over  the  present  steam  operation. 

An  Extensive  Program  of  improve- 
ment work  for  the  coming  season,  as 
prepared  by  the  Pere  Marquette  R.R., 
includes  the  following  items:  Second 
main  track  from  Delray  to  Plymouth, 
Mich.,  19  miles,  including  grade  separa- 
tion at  Michigan  Ave.,  Detroit,  $750,- 
000;  additions  to  shops  at  Wyoming 
Yard,  Grand  Rapids,  Mich.,  $1,423,500; 
new  engine  terminal  at  Detroit,  $1,000,- 
000;  new  passing  tracks  at  various 
points,  $250,000. 

Since  There  is  Strong  opposition  to 
the  proposal  that  Hawaiian  Islands 
draw  their  highway  funds  from  the 
general  appropriation  for  Federal  Aid, 
it  is  probable  that  no  further  effort  to 
that  end  will  be  made.  Because  high- 
ways there  must  be  construct<?d  pri- 
marily to  meet  military  needs,  it  is 
probable  that  a  separate  bill  will  be 
introduced  at  the  forthcoming  session 
of  Congress.  Subcommittees  of  the 
Committee  on  Military  Affairs  and  of 
the  Committee  on  Insular  Affairs, 
accompanied  by  William  P.  Jarrett,  the 
Hawaiian  delegate,  now  en  route  to 
the  Island-s  to  make  a  atudy  of  the 
sitaation. 


Dallas  Votes  $8,325,000  Bonds  for 
Public  Improvements 

An  increase  in  the  bonded  indebted- 
ness limit  of  Dallas,  Tex.,  from  $14,- 
000,000  to  $25,000,000  and  the  issuance 
of  $8,325,000  of  new  bonds,  bringing 
the  total  city  indebtedness  up  to  $22,- 
135,000  was  authorized  on  April  3. 
The  major  part  of  the  new  bonds — 
$5,000,000— will  be  devoted  to  a  reser- 
voir and  other  improvements  to  the 
water-works.  The  present  sewage  dis- 
posal plant  will  be  doubled  in  size  and 
a  pumping  station  built,  there  being 
an  item  of  $500,000  for  this  purpose. 
For  paving  and  other  street  improve- 
ments $1,250,000  was  voted;  for  park 
improvements,  $325,000;  sanitary  sew- 
ers, $150,000;  new  fire  stations,  $100,000; 
schools,  $1,000,000.  George  D.  Fairtrace 
is  city  engineer  and  Maj.  W.  J.  Powell 
is  engineer  to  the  supervisor  of  public 
utilities. 

Commerce  Commission  Places 
Value  on  Two  Railroads 

The  Interstate  Commerce  Commis- 
sion has  placed  a  tentative  value  of 
$395,353,655  upon  the  Great  Northern 
R.R.  system,  the  largest  railroad  prop- 
erty yet  to  be  valued  by  that  body. 
This  valuation  does  not  include  the 
securities  of  other  roads  held  by  the 
Great  Northern  which  have  an  esti- 
mated net  asset  value  of  $227,076,317. 
The  Great  Northern  values  its  own 
railroad  property  at  $384,273,853. 

The  Commission's  valuation  of  the 
Delaware  &  Hudson  system,  exclusive 
of  certain  coal  land  holdings  and  non- 
carrier  property,  is  $95,834,979.  On 
this  same  property  the  D.  &  H.  places 
a  value  of  $143,738,839. 

Both  railroad  companies  will  pro- 
test this  valuation  as  a  basis  of  capi- 
talization on  account  of  their  many 
outside  holdings  which  have  not  been 
considered. 


Distribution  of  River  and  Harbor 
Fund  Expected  by  May  1 

Wnxhinptnn  Corrc^pondcncr 

The  recommendations  which  have  been 
made  to  the  Secretary  of  War  by  the 
Corps  of  Engineers  for  the  distribution 
of  the  $56,000,000  river  and  harbor 
appropriation  will  not  depart  materially 
from  the  division  of  the  estimate  sub- 
mitted to  Congress  at  the  time  the  ap- 
Fropriation  was  under  consideration, 
n  some  instances  conditions  have 
changed  which  will  make  readjustments 
necessary.  It  is  anticipated  that  the 
Secretary  of  War  will  insist  on  a  larger 
amount  being  expended  on  the  Ohio 
River  than  had  been  .suggested  for  that 
stream.  This  action,  however,  meets 
general  approval  in  the  Corps  of  Engi- 
neers, where  there  is  a  strong  desire 
that  the  work  on  that  stream  be  pushed 
as  rapidly  as  possible.  Final  approval 
of  the  distribution  of  the  river  and 
harbor  money  probably  will  not  be 
forthcoming:  before  May  1. 


Am.  Soc.  C.  E.  Board  Meets 
in  New  Orleans 

Committee  Authorized  to  Confer  With 

Other  Societies  on  Public  Affairs — 

Government  Reorganization 

Engineering  Xews-Recoi-d  Staff  Report 
The  Board  of  Direction  of  the  Amer- 
ican Society  of  Engineers,  in  session  in 
New  Orleans,  La.,  on  Monday  and  Tues- 
day of  this  week  prior  to  the  opening 
yesterday  of  the  annual  spring  meet- 
ing of  the  Society  in  that  city,  author- 
ized the  appointment  of  a  committee  of 
five  to  confer  with  other  national  so- 
cieties looking  toward  co-operation  on 
matters  of  interest  in  public  affairs. 
The  same  committee  is  also  given  power 
to  call  upon  President  Harding  and 
members  of  Congress  in  relation  to  the 
President's  reorganization  plan,  em- 
bodied in  a  law  passed  by  the  latest  ses- 
sion of  Congress.  The  Board  of  Direc- 
tion approved  these  recommendations  as 
to  government  reorganization,  particu- 
larly those  tending  to  divorce  civilian 
engineering  activities  of  the  govern- 
ment from  engineering  duties  which 
are  under  military  control. 

Local  Membership  Committees 

The  Board  also  authorized  the  ap- 
pointment of  local  committees  for  pre- 
liminary consideration  of  applications 
for  membership,  final  action  remaining 
with  the  Board,  according  to  the  con- 
stitution. 

Early  in  the  Board's  session  it  was 
laid  down  as  a  principle  that  the  com- 
mittee on  Professional  Conduct  would 
consider  cases  of  violation  of  the  code 
of  ethics  of  the  Society  as  abstract 
cases  from  which  general  principles 
are  to  be  formulated,  unless  otherwise 
directed  by  the  Board. 

On  reconsideration  the  Board  decided 
to  refer  proposed  practice  as  to  code 
violations  to  committee  for  full  report. 

The  committee  on  Registration  of 
Engineers  reported  progress  only,  and 
action  which  had  been  ordered  to  be 
presented  at  the  present  session,  was 
passed  over  until  the  next  meeting.  By 
resolution  of  the  Board,  at  its  meeting 
in  New  York  in  January,  the  committee 
on  Registration  of  Engineers  was  in- 
structed to  present  for  the  considera- 
tion of  the  Board  at  its  meeting  in  New 
Orleans  (See  Engivfering  News-Record 
March  1  pp.  379  and  411)  a  method  of 
procedure  by  which  the  Society  might 
actively  carry  out  a  policy  lookmg 
toward   the  establishment  in   all  states 

fiossessing  licensing  law:  of  a  uniform 
aw  acceptable  to  the  Society.  The 
committee  was  also  directed  to  submit 
a  draft  of  such  a  uniform  law. 

Secretary  Dunlap,  of  the  Society,  was 
ordered  to  confer  with  the  secretaries 
of  the  other  founder  societies  in  an  at- 
tempt to  set  up  a  nation-wide  paid 
employment  service  available  to  mem- 
bers. A  report  on  this  plan  is  to  De 
made  at  the  July  meeting  of  the  So- 
ciety. 

(ronlinyird  on  p    725) 
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Nationalization  of  British 
Highways  Considered 

Adoption   of    French    System    of    Road 

Construction  Is  Being  Urged 

By   Local  Autliorities 

London  Cofr€si)ojidencc 

Adoption  of  the  French  system  of 
road  construction  on  a  national  basis 
throughout  Great  Britain  is  being  seri- 
ously considered  by  many  of  the  lead- 
ing highway  and  urban  authorities. 
Under  the  present  scheme  road  con- 
struction is  undertaken  by  local  county 
councils  and  county  borough  councils 
with  the  co-operation  of  the  Ministry 
of  Transport.  The  cost  is  found  partly 
by  the  Ministry  and  partly  by  the 
levy  of  a  local  rate;  as  a  rule  the 
Ministry  finds  from  25  to  50  per  cent 
of  the  cost  from  the  road  tax  and  the 
balance  is  raised  in  the  district  of  the 
local  authority. 

The  complaint  now  is  that  the  "dole" 
system  maintains  unemployed  workers 
while  funds  are  not  forthcoming  for 
the  construction  and  improvement  of 
highways.  It  is  proposed  that  the  un- 
employment dole  should  be  turned  over 
to  the  local  authorities  and  used  for 
the  construction  of  highways. 

A  much  discussed  instance  of  the  an- 
omaly in  existence  is  the  case  of  a  main 
road  between  Manchester  and  Liver- 
pool. The  cost  of  this  road  is  estimated 
at  around  three  millions,  sterling.  The 
Ministry  of  Transport  has  offered  to 
find  50  per  cent  of  the  cost  (this  being 
considered  a  "first  class"  road)  pro- 
vided the  Lancashire  County  Council 
and  the  thirteen  County  Borough 
Councils,  through  whose  territory  the 
road  wll  pass,  will  find  the  other  half. 

The  great  difficulty  here  is  that  the 
rates  of  the  districts  would  have  to  be 
increased  over  a  period  of  thirty  years 
to  provide  the  interest  and  sinking 
fund    for    the    one-and-a-half    million. 


sterling.  Another  objection  is  that  the 
government  would  save  much  of  their 
half  share  by  the  reduction  of  the  dole. 

The  position  then  is  that  it  is  almost 
impossible  to  get  the  local  authorities  to 
co-operate  even  though  road  construc- 
tion is  the  most  suitable  type  of  work 
for  all  classes  of  unemployed.  On  the 
other  hand,  in  the  districts  where  the 
Manchester-Liverpool  road  has  been 
planned,  there  are  120,000  able-bodied 
men  drawing  unemployment  pay  at  the 
rate  of  three-and-a-half  millions  a 
year,  plus  one-and-a-half  millions  in 
what  is  called  outdoor  relief.  In  many 
cases,  of  course,  men  are  offered  work 
at  wages  slightly  above  the  dole  but 
prefer  being  paid  at  a  lower  rate  for 
doing  nothing. 

It  has  also  been  suggested  that  the 
financing  of  these  road  schemes  should 
be  aided  by  a  levy  of  3d.  a  gallon  on 
motor  spirits.  It  is  estimated  that  this 
would  bring  in  an  additional  one  hun- 
dred millions  per  year,  which  would  go 
a  vei-y  long  way  towards  the  reduction 
of  local  rates  and  make  possible  the 
construction  of  the  many  main  highways 
of  which  Britain  stands  so  urgently  in 
need. 


Quebec  to  Receive  Bids  for 
Des  Quinze  Power 

In  order  to  furnish  a  supply  of  elec- 
tric power  to  the  mining  districts  of 
Northern  Ontario  and  the  adjacent  re- 
gion in  Quebec,  the  government  of 
Quebec  province  will  offer  for  sale  by 
auction  at  Quebec  City  on  April  25  a 
lease  of  the  Des  Quinze  Rapids  at  the 
headwaters  of  the  Des  Quinze  River. 
It  is  estimated  that  nearly  100,000  hp. 
could  be  developed.  The  lease  will  be 
offered  at  an  upset  price  of  an  annual 
rental  of  $8,000  and  the  company  obtain- 
ing the  lease  vrill  be  bound  to  develop 
at  least  20,000  hp.  in  four  years. 


Students'  Exhibit  Shows  Power  Development 


An  exhibit  prepared  by  the  students 
^^  in  water-power  engineering  of  the 
State  University  of  Iowa  shows  three  types 
of  water-power  developments;  low-head^ 
plant  with  reaction  wheel  (which  can  be 
seen  through  the  glass  front  on  penstockV, 
the  old  overshot  water-wheel  (and  grist 
mill)  in  the  center  it  is  turning  very 
rapidly  in  the  picture)  and  the  high  head 
impulse  wheel  installed  at  the  end  of  the 


steel  penstock  at  the  right.  The  railroad 
in  the  center  is  being  run  by  power 
generated  at  the  plant  and  passes  through 
the  city  called  "Gopher  Prairie."  Water 
from  three  sources  supplies  the  projects 
which  is  returned  to  its  source  from  the 
tailrace  by  a  small  centrifugal  pump 
located  underneath  the  .exhibit.  A  trans- 
mission line  of  steel  towers  leading  over 
the  mountains  can  barely  be  seen. 


Demand  for  Engineers  Continues 

Engineering  services  continue  in  de- 
mand with  practically  no  unemploy- 
ment in  the  ranks  of  professional 
engineers,  according  to  the  employment 
department  of  the  American  Associ- 
ation of  Engineers.  Probably  a  short- 
age will  exist  for  both  skilled  and  un- 
skilled labor.  It  is  already  becoming 
noticeable  in  industrial  establishments. 
Very  few  highway  engineers  of  ex- 
perience are  available  for  employment 
and  it  will  be  necessary  for  the  high- 
way commissions  to  engage  inex- 
perienced men  for  their  staffs  or  obtain 
young  men  who  are  being  graduated 
this  year  from  universities.  The 
present  heavy  demand  continues  for 
designing  engineers,  in  structural, 
mechanical  and  architectural  lines. 
This  holds  true  for  practically  all 
sections  of  the  country  except  certain 
districts  in  the  East.  Boston  reports 
that  little  outside  engineering  activity 
is  in  progress  in  the  northeastern  sec- 
tion, although  most  of  the  engineers 
are  employed.  New  York  reports  con- 
siderable designing  work  now  being 
undertaken  with  excellent  prospect  for 
construction  work  starting  soon  after 
April  1.  Practically  all  other  parts  of 
the  country  report  a  shortage  of  pro- 
fessional engineers  except  a  few  sec- 
tions west  of  the  Mississippi  River 
where  the  supply  and  demand  about 
balance.  The  following  table  shows  the 
trend  of  employment: 

February  January  February 
1923  1923  1922  " 
.Applicants  for  em- 
ployment          1,219  1,256  1,968 

Positions    received            526  537  312 

Menrefeired 1,135  1,123  1,475 

-Mcnplaced 115  149  172 

The  average  salarj-  of  positions  filled  wasj  1 94a  month. 


Standards  Bureau  Should  Stress 
Scientific  Research,  Is  View 

"It  is  of  the  highest  importance  to 
the  future  of  American  industry  and 
scientific  progress  that  the  activities  of 
the  Bureau  of  Standards  should  con- 
tinue more  and  more  devoted  to  scien- 
tific research  of  a  profound  and  funda- 
mental character,  beyond  the  means  of 
most  college  laboratories,  where  in- 
struction to  students  is  the  chief  pur- 
pose, and  that  these  investigations 
shrould  be  of  a  broader  scope  than  can 
be  expected  from  research  and  testing 
laboratories  in  the  service  of  special 
industries." 

The  foregoing  is  a  portion  of  the  find- 
ings of  the  Board  of  Visitors  to  the 
Bureau  after  a  careful  survey  of  the 
establishment's  current  activities.  The 
Board  of  Visitors  is  composed  of  John 
R.  Freeman,  former  pres.dent  of  the 
American  Society  of  Civil  Engineers; 
Ambrose  Swasey,  former  president  of 
the  American  Society  of  Mechanical 
Engineers;  F.  W.  McNair,  president, 
Michigan  School  of  Mines;  S.  W. 
Stratton,  president,  Massachusetts  In- 
stitute of  Technology,  and  Wilder  D. 
Bancroft,  professor  of  chemistry,  Cor- 
nell University. 

"The  determination  of  the  physical 
constants  of  materials  and  the  more 
thorough  investigation  of  the  properties 
of  substance,  apart  from  immediate  ap- 
plications seen  in  the  industries."  con- 
tinues the  report  "seem  particularly 
appropriate  under  the  organic  act  creat- 
ing this  Bureau.  We  venture  to  sug- 
gest spedfic  appropriations  in  the 
budget  for  such  research." 
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War  Department  Grants  Permis- 
sion for  Oakland  Estuary  Tube 

Permission  has  been  granted  by  the 
U.  S.  War  Department  for  the  con- 
struction of  a  tube  passing  under  the 
estuary  and  connecting  the  cities  of 
Oakland  and  Alameda,  Calif.  On  re- 
ceipt of  this  permission  on  April  2  the 
Board  of  Supervisors  set  May  8  as  the 
date  of  a  bond  election  to  provide 
$4,496,000  for  the  construction  of  the 
tube. 

The  Oakland  end  of  the  tube  will  be 
at  Sixth  and  Harrison  Sts.,  and  on  the 
Alameda  side  at  Webster  and  Work 
Sts.  In  the  channel  the  tube  is  to  be 
sunk  deep  enough  to  give  a  clear  depth 
of  40  ft.  at  mean  low  water.  The  total 
length  of  the  tube  between  portals  will 
be  3,380  ft.  and  the  maximum  grade 
4i  to  5  per  cent  according  to  final 
determinations.  If  the  bonds  carry, 
bids  will  be  called  for  immediately  and 
it  is  estimated  that  the  work  can  be 
completed  within  two  years. 

Tentative  plants  prepared  by  George 
Posey,  Alameda  County  engineer,  pro- 
vide for  a  tube  with  a  24-ft.  vehicular 
roadway  and  two  3-ft.  sidewalks. 
Pending  the  time  that  a  separate  tube 
is  built  for  the  electric  railway,  a 
double  track  line  included  within  the 
24-ft.  roadway  will  be  used.  Prelim- 
inary studies  indicate  that  the  portion 
of  tne  tube  under  the  main  channel 
might  be  made  of  precast  concrete  sec- 
tions, 150  to  200  ft.  long  floated  to  place 
and  sunk.  Approaches  to  this  section 
might  be  made  in  unwatered  trenches. 

The  need  for  the  tube  is  indicated  by 
the  rapid  increase  in  traffic  over  the 
Webster  St.  bridge.  In  1912  the  maxi- 
mum number  of  automobiles  crossing 
this  bridge  in  an  hour  was  67,  in  1918 
the  number  had  increased  to  444,  and 
in   1922   it   was   1,00.5. 

The  War  Department  has  ordered 
that  both  the  county  bridge,  which  is 
also  used  by  the  electric  railway,  and 
the  nearby  Southern  Pacific  R.R. 
bridge,  shall  be  removed  by  .June  30 
next.  The  penalty  for  non-removal  by 
that  date  is  set  at  $.5,000  per  month. 


New  York  Buildinp:  Congress 
Holds  Annual  Meeting 

At  the  annual  meeting  of  the  New 
York  Building  Congress  held  in  that 
city  on  April  17,  the  principal  subject 
of  discussion  was  the  work  of  the  ap- 
prenticeship commission  conducted  by 
the  congress  under  the  joint  auspices  of 
the  emp'oyors  and  the  trade  unions  of 
the  build'ng  industry. 

The  commission  reported  that  classes 
have  been  established  for  the  carpentry 
and  for  the  painting  and  decorating 
trades  and  that  courses  in  the  electrical 
trades  will  be  opened  in  the  immediate 
future.  Additional  building  trades  that 
now  have  the  subject  in  hand  for  early 
action  are  the  upholsterers  cement- 
masons,  bricklayers,  shop-draftsmen 
and  cabinet-makers.  Other  tr-idcs  will 
be  asked  to  adopt  similar  programs  and 
it  is  hoped  that  by  the  time  the  fall 
nchool  session  opens,  all  the  building 
trades  that  need  definite  in.struction  will 
have  fallen  into  line. 

The  commission  reported  a'so  that 
apprenticeship  instruction  is  cither 
planned  or  already  in  operation  in  many 
other  cities,  including  Boston.  Philadel- 
phia. Cleveland,  Detroit,  5?eattlc.  Port- 
land, Ore,  and  in  the  State  of  New 
Jersey.    Tt  paid  tribute  to  the  co-opera- 


Insurance  Money  Due  Contrac- 
tors Supreme  Court  Decides 

Contractors  engaged  on  construc- 
tion work  for  the  government  during 
the  war  on  a  co.st-plus  basis  are 
entitled  to  compensation  for  the  pre- 
miums they  paid  for  bonds  and  insur- 
ance, according  to  a  recent  decision 
of  the  U.  S.  Supreme  Court,  as  the 
result  of  suits  brought  before  the 
Court  of  Claims  by  the  Mason  & 
Hanger  Co.  and  the  Northeastern 
Construction   Co. 

The  Supreme  Court  several  months 
ago  decided  the  cases  this  way,  but 
the  government  obtained  a  rehearing. 
Several  million  dollars  are  said  to  be 
involved  in  several  hundred  cases  of 
this  character. 


tion  that  has  been  extended  to  the  work 
by  the  public  school  authorities,  the 
trades  unions  and  the  employers. 

The  meeting  was  addressed  by  Eugene 
C.  Gibney,  of  the  New  York  City  Board 
of  Education;  Peter  J.  Brady,  chairman 
committee  on  education  of  the  New 
York  State  Federation  of  Labor  and 
Wm.  .1.  Barney,  of  the  New  York  Build- 
ing Trades  Employers  Association,  all 
of  whom  emphasized  the  importance  of 
the  work  being  done  by  the  apprentice- 
ship commission. 

The  congress  elected  as  its  ofl^cers 
for  the  ensuing  year,  Stephen  F.  Voor- 
hees,  president;  Andrew  J.  Post,  Alex- 
ander Kelso  and  William  O.  Ludlow, 
vice-presidents;  Benjamin  D.  Traitel, 
treasurer  and  Richard  A.  Wolff,  secre- 
tary.   

Am.  See.  C.  E.  Board  of  Direction 
Meets  in  New  Orleans 

(Cmtrhid'd  frnm  p    723) 

The  Sanitary  Engineering  Division 
of  the  Society  was  authorized  to  raise 
a  fund  of  $1,500  to  be  used  as  a  prize 
for  the  best  paper  presented  to  the 
Division.  Petitions  of  Syracuse  and 
Milwaukee  for  local  sections  of  the  So- 
ciety were  granted. 

Two  grants  were  accepted  by  the 
Board  from  Engineering  Foundation. 
The  first  of  these  is  for  $1,000  for  the 
proposed  committee  on  Investigation  of 
Concrete  and  Reinforced  Concrete 
Arches,  and  the  other  of  $1,000  this 
year  and  $2,000  for  each  of  the  next 
two  years  for  the  Committee  on  Inves- 
tigation of  Steel  Columns.  Engineer- 
ing Foundation  also  offered  to  finance 
these  committees  further. 

Arrangements  are  being  completed 
at  the  session  at  New  Orleans  for  the 
October  meeting  of  the  Society  which 
is  to  be  held  at  Richmond,  Va.,  with 
side  trips  to  Norfolk  and  Washington. 
Detroit  and  Salt  Lake  are  endeavoring 
to  secure  one  of  the  1924  meetings. 

Both  the  secretary  and  treasurer  of 
the  Society  were  unanimously  re- 
elected. 

The  Board  of  Direction  had  an  inter- 
esting trip  to  New  Orleans.  The  New 
York  delegation  picked  other  members 
along  the  route.  The  Board  was  enter- 
tained by  engineers  at  Cincinnati, 
Nashville  and  Birmingham  and  by 
chambers  of  commerrn  at  Mt.  Pln-iant, 
Florence  and  Sheffield,  Ala.,  near  Mus- 
cle Shoals,  where  the  Wilson  dam  was 
inspected  and  the  party  entertained  at 
luncheon  by  engineer  officers  in  charge 
at  the  dam. 


Contractors  Liable  for  Delay  of 
Penalty  Clause  Work 

Contractors  on  construction  work  for 
the  Government  where  the  contracts 
include  a  penalty  clause  for  delay  are 
not  excused  from  paying  the  penalty 
even  though  additional  delay  in  com- 
pleting the  project  may  be  caused  by 
the  Government  itself,  according  to  a 
recent  decision  rendered  by  the  Supreme 
Court. 

The  case  was  a  suit  instituted  by 
Roy  H.  Robinson,  administrator  of  the 
estate  of  John  C.  Robinson,  versus  the 
United  States.  Robinson  in  1905  had 
a  contract  to  install  the  interior  finish- 
ing of  the  New  York  Customs  House. 
By  a  supplemental  contract  the  price 
was  increased  and  the  time  extended. 
The  work  was  not  completed  for  121 
days  after  the  date  named.  The  Gov- 
ernment insisted  only  twelve  days'  de- 
lay were  chargeable  to  it  and  that  the 
contractor  was  liable  for  $420  for  each 
of  the  remaining  109  days  delay.  It, 
therefore,  deducted  $45,780  from  the 
amount  otherwise  payable.  The  con- 
tractor brought  suit  to  recover  that 
sum  and  contended  that  since  the  Gov- 
ernment had  caused  some  of  the  delay 
the  provision  for  liquidated  damages 
became  wholly  inapplicable  and  was 
unenforceable  and  that  since  the  Gov- 
ernment had  failed  to  prove  actual  dam- 
ages it  was  not  entitled  to  any  damages. 

The  Court  of  Claims  found  that  of 
the  121  days,  only  61  were  chargeable 
to  the  contractor  and  that  the  remainder 
were  caused  by  the  Government  after 
the  date  of  the  supplemental  contract. 
That  court  gave  a  judgment  of  $20,160 
on  this  point.  The  administrator 
appealed. 


Detroit  Votes  $17,000,000  for 
Power,  Light  and  Railways 

At  a  popular  election  held  in  Detroit 
on  April  2,  $12,000,000  of  bonds  were 
authorized  for  a  municipal  power  and 
lighting  plant  and  $5,000,000  for  street 
railway  extensions  and  improvements. 
It  is  expected  that  about  80  per  cent  of 
the  output  of  the  power  and  lighting 
plant  will  be  used  for  the  municipal 
railway  system.  The  power  and  light 
plant  bonds  received  63  per  cent  and 
the  street  railway  extension  and  im- 
provement bonds  61  per  cent  of  the 
votes  cast,  against  the  legal  require- 
ment of  60  per  cent.  The  railway  ex- 
tension and  improvements  bond  had 
been  voted  upon  at  two  previous  elec- 
tions and  apparently  had  failed  to 
carry. 

Interior  Department  Engineers 
(o  Complete  Colorado  Survey 

A  party  of  ten  men,  including  two 
topographic  engineers,  one  hydraulic 
engineer,  and  one  geologist,  from  the 
Department  of  the  Interior,  will  make  a 
survey  this  summer  of  the  deep  and 
narrow  gorges  of  the  Marble  and 
Grand  Canyons  of  the  Color. ido  River. 
The  party  will  also  make  detailed 
examinations  of  all  the  possible  dam 
sites.  The  survey  of  thi.s  .300-mile  sec- 
tion of  the  Colorado  River  will  provide 
the  last  section  in  the  complete  river 
map  of  the  1.200  miles  fmm  Green 
River,  Wyoming,  on  the  Green  River 
and  from  Grand  .Tunction,  Colorado,  ~ 
the  Colorado  River,  to  the  "" 
boundary. 
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Nickel-Plate  to  Spend  $3,670,000 

on  Improvements 

The  improvement  program  of  the  New 
York,  Chicago  &  St.  Louis  Ry.  calls  for 
a  total  of  $3,669,646,  distributed  as  fol- 
lows, and  it  is  stated  officially  that  it  is 
expected  all  these  expenditures  will  be 
made  this  year: 

Additional  second  main  tracks,  39  72  miles  $1,218,580 
Additional  vard  tracks  or  sidings.    11.31 

miles 307,805 

Improvements  to  shops  and  engine  houses  242, 162 
Straightening  and  extending  bridges  for 

hea\ner  equipment  and  second  track. . .  .  452,026 

Improvements  to  water  stations 21,120 

Improvements  to  coaling  stations 75, 1 00 

Additional  coaling  station 15,000 

Heavier  rail  and  other  track  material 389,872 

Improving  signals  and  interlocking 24,761 

Additional  signals  and  interlocking 127, 191 

Improving  telegraph  and  telephone  lines. 

6. 5  miles 13.572 

Elimination  of  grade  crossings 782,457 


Delaware  &  Hudson  Centennial 

The  Delaware  &  Hudson  Co.  will 
celebrate  the  centennial  of  the  grant- 
ing of  its  charter  with  a  dinner  at  the 
Hotel  Astor,  New  York  City,  on  Mon- 
day evening,  April  23.  At  the  close  of 
the  dinner  a  special  train  will  leave 
for  Wilkes-Barre,  Pa.,  where  on  Tues- 
day forenoon  the  guests  will  visit  a 
modern  coal  breaker  in  operation.  At 
noon  on  Tuesday  the  company  will  give 
a  luncheon  at  the  Hotel  Casey  in  Scran- 
ton.  After  the  luncheon  the  special 
train  will  proceed  to  Carbondale,  where 
was  mined  the  first  coal  brought  by 
the  company  to  New  York  City,  and 
thence  over  the  Honesdale  branch  to 
see  the  place  where,  some  years  after 
its  organization,  the  company  tested  its 
first  steam  locomotive. 


Frisco  Line  to  Spend  $3,237,000 

The  addition  and  betterment  pro- 
gram of  the  St.  Louis-San  Francisco 
Ry.  for  1923  amounts  to  $3,237,000, 
exclusive  of  equipment.  This  program 
includes  the  following  items:  (1)  sec- 
ond track  from  Valley  Park  to  Eureka, 
Mo.,  giving  34  miles  of  double  track 
out  of  St.  Louis,  $987,000;  (2)  an  en- 
tirely new  mechanical  lavout  at  Linden- 
wood  (St.  Louis),  $800,000;  (3)  a 
similar  installation  at  East  Thomas 
(Birmingham,  Ala.),  $7.50,000;  (4)  ma- 
chinery for  these  two  plants,  $200,000; 
(5)  new  machinery  for  various  shops 
and  roundhouses,  $400,000;  (6)  grade 
revision  at  Dixon,  Mo.,  $100,000.  The 
contract  for  item  No.  1  has  been 
awarded  to  Grant,  Smith  &  Co.,  and 
that  for  No.  6  has  been  divided  be- 
tween E.  P.  White,  Kansas  City,  and 
John  R.  Scott,  St.  Louis. 


Canadian  National  to  Provide 
Own  Insurance 

President  Sir  Henry  Thornton,  of  the 
Canadian  National  Railways  has  de- 
cided that  hereafter  the  system,  in- 
cluding the  Canadian  Government 
Marine,  will  pi'ovide  its  own  insurance. 
It  is  officially  estimated  that  this  will 
effect  a  saving  over  a  period  of  ten 
years  of  $1,000,000  annually.  The 
National  System  has  been  carrying 
insurance  aggregating  upward  of  $400,- 
000,000  representing  an  annual  pre- 
mium of  about  $4,000,000  and  the' 
profits  to  the  insurance  companies  have 
be?n  nearly  30  per  cent.  Instead  of 
insuring  with  the  companies  a  cash  re- 
serve will  be  established  to  take  care  of 
all   the  properties   of  the    system. 


Huge  Steel  Arch  Bridge  Proposed 

In  a  call  just  issued  for  new  pro- 
posals for  the  Sydney  Harbor  bridge 
at  Sydney,  N.  S.  W.,  Australia,  the 
1,600-ft.  cantilever  on  which  bids  were 
asked  a  year  ago  is  retained  as  the 
main  project.  Alternative  bids,  how- 
ever, are  asked  on  an  arch  span  of 
1,650  ft.  center  to  center  of  bearings. 
This  would  far  exceed  any  existing 
steel  arch;  the  largest  now  in  existence 
are  the  840-ft.  upper  arch  at  Niagara 
Falls,  N.  Y.,  and  the  1,000-ft.  Hell  Gate 
arch  at  New  York. 

Bids  on  the  Sydney  Harbor  bridge 
are  to  be  canvassed  Nov.  30,  1923. 


Cooper  to  Develop  Cotter  Site  on 
White  River 

Full  development  of  the  Cotter  site 
on  the  White  River  is  to  be  undertaken 
by  a  company  being  organized  by  Hugh 
L.  Cooper.  The  interests  of  the  Dixie 
Power  Company  in  this  project  already 
have  been  taken  over  by  Col.  Cooper. 

The  project  contemplates  the  erection 
of  a  dam  215  ft.  high.  An  extensive 
pool  will  be  created  which  will  reach 
up  the  river  as  far  as  Foresyth,  Mo. 
Sites  also  are  to  be  developed  on  the 
North  Fork  and  the  Buffalo  Fork  of 
the  White  River.  The  total  develop- 
ment will  create  125,000  hp. 


Calendar 


Annaal  Meetings 


NATIONAL,  CONFERENCE  ON  CITY 
PLANNING,  New  York  ;  Fifteenth 
Conference,  Baltimore,  April  30- 
May    2. 

AMERICAN  ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Annual  Con- 
vention, Norfolk,   Va.,  May   7-9. 

NATION.AL  FIRE  PROTECTION  AS- 
SOCIATION ;  Boston  ;  Annual 
Meeting,    Chicago,    May    8-10. 

NATIONAL  HIGHWAY  TR.AFFIC 
ASSOCIATION,  New  York  ;  An- 
nual Meeting,  New  York,   May   10. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION, New  Y'ork  ;  Annual 
Meeting,  New  York,  May  15. 

AMERICAN  WATER  WORKS  ASSO- 
CI.ATION.  New  York  City;  An- 
nual Convention,  Detroit,  Mich., 
May  21-25. 

SOCIETY  FOR  THE  PROMOTION  OF 
E.XGINEERIXG  EDUCATION  ; 
.Annual  Convention,  Ithaca,  N.  Y., 
June   23-25. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia; 
Annual  Meeting,  Atlantic  City, 
N.  J..  June  25-29  or  30. 


The  Rhode  Island  Section  of  the  Amer- 
ican Society  of  Civil  Engineers  will  hold 
a  joint  meeting  with  the  Municipal  Sec- 
tion of  the  Providence  Engineering 
Society,  April  24.  Robert  Whitten,  city 
planning  consultant,  will  be  the  chief 
speaker. 

The  Dallas  (Texas)  Branch,  Ameri- 
can Society  of  Civil  Engineers  will  hold 
a  meeting  April  22-23  at  which  John  H. 
Dunlap,  national  secretary  of  the 
society  will  be  present. 

The  Corporation  of  Professional  En- 
gineers of  the  Province  of  Quebec  held 
its  annual  meeting  last  week  and 
elected  the  following  officers:  President, 
E.  R.  Decary,  Quebec,  superintendent 
for  the  Province  of  Quebec  of  the  De- 
partment of  Public  Works  of  Canada; 
vice-president,    K.    B.    Thornton,    E.E., 


Montreal;  secretary-treasurer,  Fred  B. 
Brown,  of  W.  J.  Francis  &  Co., 
Montreal. 

The    Western    Society   of    Engineers 

has  started  a  movement  looking  toward 
the  creation  of  a  waterway  terminal 
commission  to  be  composed  of  engi- 
neers and  be  supported  by  an  appropri- 
ation of  $100,000.  Resolutions  memorial- 
izing the  State  Legislature  to  pass  such 
a  bill,  initiated  by  L.  K.  Sherman,  chair- 
man of  the  sub-committee  of  the  public 
affairs  committee,  have  been  passed  by 
the  board  of  directors  and  will  be  used 
in  conjunction  with  similar  resolutions 
from  other  civic  organizations  in  pre- 
senting the  matter  to  the  legislators. 

A  Milwaukee  Section  of  the  American 
Society  of  Civil  Engineers  has  been 
organized  with  J.  C.  Pinney,  as  presi- 
dent and  A.  L.  Kurtz,  Milwaukee  Sewer- 
age Commission,  as  secretary.  At  the 
secopd  meeting  April  10  a  constitution 
was  adopted  to  be  forwarded  to  the 
board  of  directors  for  approval.  Charles 
F.  Loweth,  president  of  the  parent 
society,  George  H.  Fenkell,  director,  and 
W.  W.  DeBerard,  western  editor  of 
Engineering  News-Record,  addressed 
the  meeting  at  which  30  were  present. 
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John  W.  Stores,  consulting  engi- 
neer. Concord,  N.  H.,  has  been  re- 
appointed by  Governor  Fred  H.  Brown 
a  member  of  the  Public  Service  Com- 
mission of  the  state.  Mr.  Storrs  has 
been  connected  with  the  New  Hamp- 
shire Public  Service  Commission  since 
its  creation  in  1911,  serving  as  its  chief 
engineer  from  that  year  until  1918 
when  he  was  named  a  member  of  the 
board. 

Michael  J.  Rutledge,  associated  for 
the  past  three  years  in  hydro-electric 
work  with  Henry  Holgate,  consulting 
engineer  of  Montreal,  has  been  ap- 
pointed town  manager  of  Woodstock, 
N.  B.  He  is  a  graduate  of  the  Uni- 
versity of  New  Brunswick,  and  also 
holds  a  degree  from  the  University  of 
Manitoba.  Mr.  Rutledge  has  had  a 
wide  experience  in  engineering  work, 
including  municipal  engineering  and 
executive  work. 

John  F.  Stevens  has  returned  to  the 
United  States  after  nearly  six  years 
spent  in  assisting  in  the  operation  and 
improvement  of  the  Railways  of  Russia, 
Siberia,  and  Manchuria.  From  March, 
1919,  until  that  body  went  out  of 
existence  in  October,  1922,  Mr.  Stevens 
served  as  president  of  the  Interallied 
Technical  Board  at  Harbin.  The  Sec- 
retary of  State  has  taken  the  occasion 
of  Mr.  Stevens'  return  as  a  fitting  op- 
portunity to  thank  him  publicly  for  his 
services  in  behalf  of  the  people  of 
Eastern  Siberia  and  Manchuria,  and 
in  advancing  the  prestige  of  the  United 
States  in  that  part  of  the  world. 

Charles  C.  Carlisle,  consulting  en- 
gineer of  Cheyenne,  Wyoming,  whose 
specialty  has  been  water-works,  sewer 
systems  and  power  plants,  was  ap- 
pointed city  engineer  of  Cheyenne, 
March  28.  Mr.  Carlisle  is  a  graduate 
of  Washington  State  College.  He  be- 
gan his  engineering  career  in  Wyoming 
in  1902,  serving  one  year  with  the 
U.  S.  Department  of  Agriculture,  and 
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the  U.  S.  Department  of  the  Interior. 
Later  he  served  as  deputy  state  engi- 
neer for  five  years,  and  in  1907  de- 
signed and  directed  construction  on  the 
Cheyenne  million  dollar  water  system. 
He  opened  his  office  as  consulting  en- 
gineer in  1911.  Among  the  towns  he 
has  served  are  Douglas,  Glenrock, 
Mannville,  Casper,  Thermopolis,  River- 
twn,  Hudson,  Lander,  Wheatland, 
Laramie,  Rock  River,  Medicine  Bow, 
Burns,  Granger  and  Baggs,  all  of 
Wyoming,  and  Potter,  Nebraska.  In 
1912  he  was  appointed  receiver  of  the 
North  Platte  Valley  Irrigation  Co. 
Since  its  organization  Mr.  Carlisle  has 
been  a  member  of  the  Wyoming  Engi- 
neering Society. 

G.  H.  WlLSBTT,  for  the  past  five  years 
structural  engineer  of  the  St.  Paul 
Union  Depot  Co.,  has  been  appointed 
principal  assistant  engineer,  in  charge 
of  design  and  construction  of  the  new 
passenger  terminal,  under  the  direction 
of  W.  C.  Armstrong,  chief  engineer. 
W.  B.  May  has  been  appointed  assist- 
ant engineer  in  charge  of  construction, 
under  the  direction  of  the  principal 
assistant  engineer. 

C.  Arthur  Poole,  city  engineer  of 
Rochester,  has  appointed  John  A. 
O'CONNER  of  Albany,  N.  Y.,  to  take 
charge  of  subway  railroad  work,  to  suc- 
ceed the  late  Le  Grand  Brown.  Mr. 
O'Conner  has  for  the  past  20  years 
been  associated  wi^h  the  state  engi- 
neer's office  in  Albany. 

C.  D.  King,  of  New  Orleans,  has 
been  placed  in  charge  of  the  main- 
tenance of  roads  in  the  district  com- 
prising the  parishes  of  Ouachita, 
Union,  Caldwell,  Jackson,  Claiborne, 
Lincoln  and  Bienville,  by  the  state  high- 
way commission  of  Louisiana.  He  will 
have  headquarters  at  Monroe,  La. 
These  parishes  have  about  175  miles  of 
roadway. 

Charles  F.  Atkinpon  has  been  ap- 
pointed division  engineer  for  the  re- 
cently created  State  Highway  Commis- 
sion at  Monroe,  La.  He  will  have 
charge  of  all  construction  work  in 
Louisiana,  north  of  Alexandria. 

Charles  A.  Pohl  of  New  York  City, 
chief  engineer  of  the  Niagara  Gorge 
Ry.  Co.  and  engineer  for  Anthony  N. 
Brady  water-power  interests,  has  been 
appointed  by  the  Watertown  City  Com- 
mission as  consulting  engineer  on  elec- 
trical equipment  for  the  city's  munici- 
fal  power  development  at  Delano 
Bland.  William  H.  Cushman  is  con- 
snltinis;  engineer  on  hydraulic  and  con- 
structional features. 

C.  G.  WiGLEY,  formerly  chief  engi- 
neer, State  Department  of  Health  of 
New  Jersey,  has  been  retained  by  the 
Atlantic  City  Sewerage  Co.  to  investi- 
eate  and  report  upon  the  necessary 
unprovements  to  the  sewer  system  and 
sewage  treatment. 

R.  W.  Rea,  who  for  the  past  sixteen 
months  has  been  making  engineering 
investigations  and  reports  for  the 
Bond  House  of  Ralph  Schneeloch  Co.  of 
this  city,  has  just  opened  an  office  as 
consulting  civil  and  hydraulic  engineer 
at  221  Lumbermens  Bldg,  Portland, 
Ore. 

Majoh  Wiu-Iam  G.  Sloan,  of  Nut- 
ley,  has  been  named  state  highway 
engineer  of  New  Jersey  by  the  new 
New  Jersey  State  Highway  Commission 


for  a  term  of  four  years.  Major 
Sloan  will  take  up  the  duties  of 
Thomas  J.  Wasser,  former  state  high- 
way engineer,  who  resigned  after  the 
old  board  had  been  discharged.  Mr. 
Sloan  has  had  a  varied  experience  in 
the  field  of  engineering.  In  1900  he 
started  as  assistant  engineer  of  the 
Illinois  Central  R.R.  Co.  After  two 
years'  service  with  the  railroad  he 
went  with  James  Stewart  &  Co.  and 
while  in  its  employ  he  had  charge  of 
foundations  and  masonry  for  the  plant 
of  the  British  Westinghouse  Electric  & 
Manufacturing  Co.,  at  Manchester, 
England.  During  the  latter  part  of 
1903,  Major  Sloan  was  engaged  as 
chief  engineer  by  MacArthur  Brothers 
Co.,  a  nation-wide  contracting  concern. 
Within  a  year  he  became  vice-president 
of  the  company  and  carried  on  large 
contracts  in  this  and  foreign  countries. 
In  February,  1918,  he  was  given  the 
rank  of  major  of  Engineers,  later  tak- 
ing the  Twenty-second  Regiment  of 
Engineers  to  France.  This  regiment 
took  charge  of  light  railway  construc- 
tion. Major  Sloan  is  48  years  old. 
Edward  H.  Reed  will  continue  as  assis- 
tant state  highway  engineer. 

C.  J.  Howard  has  resigried  as  city 
engineer  of  Corpus  Christi,  Texas,  to 
become  associated  with  E.  E.  Sands, 
consulting  engineer,  Houston,  Texas. 

L.  D.  Snow,  recently  engineer  for  the 
Mexican  Gulf  Oil  Co.  in  Tampico, 
Mexico,  has  been  appointed  chief  engi- 
neer of  the  South  American  Gulf  Co. 
with  headquarters  in  Venezuela.  Mr. 
Snow  is  a  gi-aduate  of  the  engineering 
college  of  the  University  of  Texas  and 
has  had  much  experience  as  an  irri- 
gation engineer  in  the  Rio  Grande 
Valley.  Later  he  was  a  first  lieutenant 
of  engineers,  U.  S.  A.,  and  after  the 
war  was  on  the  Texas  State  Board  of 
Water  Engineers. 

J.  M.  Dawson  has  been  appointed 
geologist  for  the  South  American  Gulf 
Co.  in  Venezuela.  He  was  recently 
with  the  Gulf  Production  Co.  at  San 
Antonio,  Texas.  Mr.  Dawson  is  a 
graduate  of  the  University  of  Texas 
and  served  as  a  captain  in  the  army. 

William  M.  Robinson,  Jr.,  recently 
employed  as  special  engineer  of  valua- 
tion for  the  Georgia  and  the  Atlanta 
and  West  Point  Railroads,  has  entered 
the  general  practice  of  civil  engineer- 
ing, including  the  making  of  valuations, 
appraisals  and  special  reports.  His 
offices  are  in  the  Marion  Building, 
Augusta,  Ga. 

J.  B.  Cameron,  of  the  Ulen  Con- 
tracting Corp.,  now  doing  considerable 
construction  work  in  South  America, 
has  been  appointed  chief  engineer  of 
construction  of  the  Atocha-Villazon 
R.R.,  a  line  connecting  Argentine  and 
Bolivia.  Upon  completion  of  this  link 
railroad  travel  will  be  possible  from 
Buenos  Airt-s  to  Peru. 

D.  S.  Fowler,  formerly  assistant  en- 
gineer of  the  Illinois  Highway  Com- 
mission, has  become  associated  with 
K.  B.  Parsons,  Jefferson,  Wisconsin,  in 
the  pnirtire  of  civil  and  municipal  en- 
gineering. Mr.  Fowler  will  open  an 
office  at  Watertown,   Wisconsin. 

Dr.  Carv  T.  Hutchinson  has  be- 
come a.isocialrd.  with  Sanderson  & 
Porter,  engineers,  New  York  City,  as 
director  of  their  department  of  railroad 
electrification.  Dr.  Hutchinson  has 
been  handling  railroad  electrification 
problems  for  many  years,  having  been 


long  identified  with  the  firm  of  Sprague, 
Duncan  &  Hutchinson,  later  Duncan  & 
Hutchinson,  consulting  engineers.  San- 
derson &  Porter  have  but  recently  de- 
cided to  extend  their  engineering  con- 
struction and  management  work  for 
public  utilities  to  include  railroad  elec- 
trification. The  appointment  of  Dr. 
Hutchinson  is  the  result  of  this  desire 
to  broaden  their  engineering  service. 

Walter  J.  Dodge,  assistant  engineer 
for  the  California  State  Railroad  Com- 
mission's gas  and  electric  department 
for  the  past  five  years,  has  been  ap- 
pointed telephone  and  telegraph  engi- 
neer of  the  commission. 

John  Corrigan,  a  building  contractor 
of  Phoenix,  Ariz.,  has  been  appointed 
by  Governor  Hunt  as  a  member  of  the 
board  of  regents  of  the  University  of 
Arizona. 

J.  P.  TuPLiN,  who  was  for  a  number 
of  years  on  the  engineering  staff  of  the 
Foundation  Co.  and  more  recently  with 
George  B.  Post  &  Sons,  both  of  New 
York,  is  now  structural  engineer  for 
the  W.  S.  Barstow  Management  As- 
sociation of  New  York  with  head- 
quarters in  Reading,  Pennsylvania. 

U.  Stephens,  formerly  county  en- 
gineer of  Runnells  County,  at  Ballinger, 
Texas,  becomes  resident  consulting  en- 
gineer for  the  Terrell  Bartlett  Engi- 
neers, Calcasieu  Bldg.,  San  Antonio, 
Texas,  at  Beaumont,  Texas,  in  connec- 
tion with  dock  and  municipal  improve- 
ments. 
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Col.  Joseph  W.  Boyle,  American 
mining  engineer,  well  known  in  rail- 
road engineering  circles,  died  in  Lon- 
don, April  14,  according  to  cable  ad- 
vices. Col.  Boyle  was  instrumental  in 
organizing  the  first  Canadian  pioneer 
railway  troops  during  the  World  War. 
In  1917  he  was  sent  to  Russia  to  aid 
that  country  in  transportation  reor- 
ganization. He  had  made  his  home  in 
Woodstock,  Ont. 

S.  Howe  Bonar,  city  engineer  of 
Moundsville,  W.  Va.,  died  in  that  city 
recently,  aged  5.5  years.  He  had  been 
city  engineer  for  a  number  of  ycar.s, 
having  previously  served  the  county  in 
which  Moundsville  is  located  as  engi- 
neer. 

George  W.  Kinne,  formerly  erect- 
ing engineer  for  the  American  Bridge 
Co.,  died  recently  at  his  home  in  El- 
mira  Heights,  N.  Y.  Mr.  Kinne  was  a 
graduate  of  the  Rensselaer  Polytechnic 
Institute  and  saw  service  in  both  the 
Spanish-American  War  and  in  the 
World  War. 

John  E.  Bennett,  for  more  than 
forty  years  one  of  the  leading  building 
contractors  of  Portland.  Ore.,  died  re- 
cently in  that  city,  aged  75  years.  He 
was  born  in  Toronto,  Canada,  but 
moved  to  the  coast  in  1S8I  and  had 
made  his  home  in  Portland  since  that 
time. 

Walter  II.  Renton  of  the  cement 
contracting  firn^of  Hinchman  and  Ren- 
ton, Denver,  Colo.,  died  recently,  aged 
67.  Mr.  Renton  has  been  in  the  con- 
tracting business  in  Denver  for  thirty 
years.    He  was  a  native  of  England. 
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From  the  M^imfactm'crs  Point  of  Yiew 


A  Point  of  Contact 
Between  Maker  and  User  of  >p= 

Construction  Equipment  and  Materials JJ 


Part  Played  by  Good  Paint  in 
Equipment  Maintenance 

Life  of  Construction  Machinery  May 

Be  Lengtliened  by  Protecting 

Metal  from  Rust 

By  Roy  C.  Sheeler 

Paint  and  Varnish  Division,  E.  I.  du  Pont 
de  Nemours  &  Co.,  Inc.,  Piiiladelphia 

DURING  the  past  few  years  tre- 
mendous strides  have  been  made  in 
the  development  of  labor-saving  ma- 
chinery for  construction  work.  Nowa- 
days, even  in  the  construction  of  mas- 
sive buildings  and  enormous  develop- 
ment projects,  there  is  comparatively 
little  laborious  muscular  work  done. 
Machinery  has  taken  the  place  of  hand 
labor.  This  has  meant  the  emancipa- 
tion of  the  laboring  man,  and  has  been 
the  means  of  the  great  speeding-up  that 
is  possible  in  all  construction  work. 

The  care  given  to  this  machinery, 
most  of  which  is  high  in  cost,  is  ap- 
parently not  seriously  considered  by 
many  contractors.  All  units  are  at- 
tractively finished  when  purchased,  but 
in  some  instances,  at  least,  the  paint 
that  is  applied  is  not  of  the  proper 
character  to  resist  for  any  length  of 
time  the  severe  conditions  under  which 
the  equipment  is  used.  While  rust  and 
corrosion  of  all  metal  surfaces  is  un- 
remitting in  action,  the  deterioration  of 
construction  machinery  is  particularly 
rapid.  This  is  due  to  the  unusually 
severe  treatment  accorded  most  of  this 
sort  of  equipment.  It  must  withstand 
actual  abuse  in  many  instances,  due  to 
no  particular  fault  in  its  operation, 
but  to  the  kind  of  service  it  must_  give. 
As  a  consequence,  rapid  depreciation 
of  much  of  such  equipment  is  inevitable. 
Painting  Nejglected 

In  comparatively  few  cases  does  any 
of  this  machinery  receive  a  coat  of 
paint  after  purchase.  It  continues  in 
action  until  repairs  are  necessary,  in 
■which  case  certain  repair  parts  may  or 
may  not  receive  paint  protection. 
Where  paint  is  used,  it  is  often  un- 
suited  for  the  work  it  is  called  upon  to 
do.  Consequently,  its  life  is  compara- 
tively short. 

In  painting  steel  surfaces  the  use  to 
which  the  equipment  is  put  should  be 
borne  in  mind.  Obviously,  it  is  too 
much  to  expect  any  paint  to  bear  up 
under  constant  contact  with  sand, 
gravel,  cinders  and  other  snbstances 
having  high  abrasive  action.  One 
might  as  well  save  his  energy  and  the 
cost  of  paint  and  painting,  as  to  paint 
the  inside  of  steel  dump  bodies  of 
trucks,  the  interior  of  crane  buckets, 
or  other  equipment  of  like  nature.  But 
the  outside  of  such  apparatus  should 
not  be  neglected,  as  it  is  generally  sub- 
ject to  less  severe  treatment  than  1,he 
interior  surfaces.  Rust  begins  with  an 
abrasion  of  the  paint  coat,  and  unless 
•checked,  it  is  likely  to 'spread  until  the 
paint  coat  is  of  practically  no  value  as 
a  protective  medium. 

For  repainting  machinery  and  con- 
struction equipment,  it  should  be  borne 


in  mind  that  the  paint  should  be  a  rust- 
inhibitor  and  not  a  stimulator.  Such 
paints  as  those  composed  of  graphite, 
carbon,  lamp-black,  etc.,  are  all  right, 
provided  they  do  not  come  in  direct  con- 
tact with  the  metal  surface.  But  if 
rust  spots  are  present  and  such  a 
finishing  paint  is  used,  it  will  invariably 
stimulate  additional  corrosion  at  such 
points,  rather  than  prevent  it. 
Two  Classes  of  Paint 

There  are  two  classes  of  paint  that 
are  suitable  for  repainting — one  com- 
posed of  oxides  of  iron  or  other  stable 
pigment,  ground  in  linseed  oil,  and  the 
other  a  combination  of  known  rust- 
inhibiting  pigments  mixed  with  a 
durable,  elastic  varnish  vehicle.  Either 
of  these  classes  will  give  good  service. 
Under  normal  conditions  of  use — that 
is  where  the  surface  is  not  subject  to 


National  Association  of  Manufac- 
turers to  Hold  Convention 

The  National  Association  of  Manu- 
facturers will  hold  its  twenty-eighth 
annual  convention  at  the  Waldorf- 
Astoria  Hotel,  New  York,  May  14-16. 
The  program  will  include  discussion  of 
such  subjects  as  transportation,  con- 
struction, production,  the  open  shop, 
immigration,  and  taxation. 


Pointers  on  Paint 

Any  paint  is  not  suitable  for  all  pur- 
poses 

Rust  begins  with  abrasion  of  the  paint 
coal 

Paint  for  construction  equipment  should 
be  a  rasi-inhibiior 

Preparalion  of  clean,  dry.  surface  is 
important 

Painting  is  cheaper  than  replacement  of 
machinery 


extremes  of  moisture  or  contact  with 
acid  or  gaseous  fumes — the  first-named 
composition  will  give  maximum  pro- 
tection. But  where  conditions  of  use 
are  particularly  severe,  the  latter  mix- 
ture is  preferred.  It  will  be  found  to 
offer  greater  resistance  to  corrosion, 
and  the  rust-inhibiting  qualities  of  such 
a  paint  makes  it 'particularly  valuable 
for  use  on  bare  spots  as  well  as  on 
previously  finished  surfaces. 

The  proper  preparation  of  the  sur- 
face for  repainting  is  of  utmost  im- 
portance. No  matter  how  good  the 
paint  may  be,  unless  the  surface  is  in 
right  condition  for  painting,  unsatis- 
factory results  are  sure  to  follow.  The 
surface  should  first  be  clean  and  free 
from  dust  and  dirt.  All  rust  spots 
should  be  wire-brushed  or  chiseled  out 
and  carefully  dusted.  Do  not  attempt 
to  paint  over  rust  and  expect  the  paint 
to  do  its  duty.  The  rust  will  go  on 
just  the  same — often  proceeding  under 
the  paint  until  the  surface  is  practically 
destroyed.  Paint  should  never  be  ap- 
plied over  damp  surfaces.  The  heat  of 
the  sun  will  withdraw  the  moisture  and 
cause  blistering  and  peeling  of  the  paint. 
Since  construction  machinery  today 
is  usually  built  of  steel,  the  suitability 
of  the  paint  for  such  surfaces  is  one 
of  the  most  important  considerations. 
In  the  main,  however,  if  a  paint  is  pur- 
chased for  use  on  steel,  it  will  give 
equally  good  service  on  such  parts  of 
the  equipment  as  are  made  of  wood. 
The  same  general,  directions  for  the 
preparation  of  the  wood  surface  should 
be  observed.  In  the  case  of  machinery 
subject  to  high  temperatures,  like  the 


Koppel  Co.  Wins  Court  Appeal 

By  a  decision  of  the  U.  S.  Circuit 
Court  of  Appeals  for  the  Second  Cir- 
cuit, rendered  March  14,  the  Koppel  In- 
dustrial Car  &  Equipment  Co.,  Koppel, 
Pa.,  is  sustained  in  its  complaint 
against  Orenstein  &  Koppel  Aktien- 
gesellschaft,  Orenstein  &  Koppel  Co., 
Ltd.,  L.  E.  Hellman  and  Eric  Joseph. 
The  case  involves  the  sales  activities  in 
the  United  States  of  the  latter  organ- 
izations and  individuals  following  the 
sale,  on  Sept.  12,  1918,  by  the  Alien 
Property  Custodian,  of  the  American 
business  and  good  will,  as  a  going  con- 
cern, of  the  German  corporation  known 
as  Orenstein  &  Koppel-Arthur  Koppel 
A.  G.  The  sum  involved  in  the  tran- 
saction was  $1,312,000  and  after  a  re- 
organization the  name  of  the  Koppel 
Industrial  Car  &  Equipment  Co.  was 
adopted  by  the  purchasers  of  the 
former  business. 

In  1920,  however,  the  German  cor- 
poration attempted  to  reorganize  in  the 
United  States  and  recapture  the  busi- 
ness sold  by  the  Alien  Property  Cus- 
todian. This  action  brought  about  the 
suit  under  discussion.  The  Court  said: 
"To  permit  of  the  sale  of  the  physical 
property  only  would  have  deprived  the 
purchaser  in  the  instant  case  of  the 
great  value  of  the  good  will  of  the  Ger- 
man corporation  which  had  made  its 
business  and  its  growth  during  the  pre- 
ceding years.  .  .  .  The  sale  was 
as  complete  as  if  it  were  a  volun- 
tary conveyance  of  its  interests  in 
the  United  States  by  the  German 
corporation.  We  think  this  con- 
veyed to  the  purchaser  the  exclusive 
right  to  carry  on  the  business  in  the 
United  States  with  the  right  of  protec- 
tion of  a  court  of  equity  from  inter- 
ference by  the  German  corporation,  for 
if  the  present  interference  be  permitted, 
what  was  conveyed  would,  in  time,  be 
destroyed.  Assuming  a  voluntary  sale 
of  its  good  will  and  business  had  been 
made  by  the  German  corporation,  would 
it  have  been  at  liberty  later  to  impair 
the  good  will  by  seeking  the  customers 
of  the  buver  and  carrying  on  business 
using  substantially  the  same  trade 
name  and  trade  synnbol  as  they  had 
heretofore  used  ?    We  think  not." 

boilers  of  steam  cranes  or  shovels,  air- 
compressing  machinery,  etc.,  the  pamt 
should  be  able  to  withstand  such  con- 
ditions. In  most  instances,  such  sur- 
faces should  be  painted  with  a  locomo- 
tive black,  made  for  this  purpose. 

If  contractors  would  bear  in  mind  the 
fact  that  painting  is  cheaper  than  re- 
placement, and  that  the  money  invested 
in  paint  and  painting  is  not  an  expense, 
but  an  actual  saving,  they  could  do  a 
great  deal  toward  warding  off  the  time 
when  replacement  of  expensive  equip- 
ment becomes  absolutely  necessary. 
Good  paint,  applied  at  frequent  inter- 
vals will  save  the  surface  from  decay 
and  destruction.  And  when  you  Save 
the  Surface,  You  Save  All." 


April  19,  1923 
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Featuring  of  Record  Runs 
Elicits  Further  Comment 


Supplementing  the  discussio7i  in  last 
week's  issue  (p.  688)  other  equipment 
vianufacturers  this  week  state  the  poli- 
cies of  their  organizations. — EDITOR. 

By  H.  S.  Strouse 

Advertising-   Manager, 
Pawling  &  Harnischfeger  Co..  Milwaukee 

WE  HAVE  never  found  it  de- 
sirable to  feature  record  runs. 
It  is  difficult  to  obtain  such  figures  with 
excavating  machinery  because  every 
job  is  performed  under  different  cir- 
cumstances, and  figures  which  would  be 
applicable  on  one  job  would  certainly 
not  apply  on  another.  Even  where  we 
do  have  records  of  contractors  who 
have  made  unusual  amounts  of  yardage 
in  single  shifts,  we  never  publish  them 
because  unusual  records  are  discredited 
by  those  familiar  with  excavating. 

We  have  adopted  the  policy  of  men- 
tioning only  conservative  records,  for 
we   believe   it   distinctly   bad   form   to 


New  Caution  Plate  Adopted  by 
Motor  Truck  Makers 

At  the  Motor  Truck  Conference  held 
at  the  headquarters  of  the  National 
Automobile  Chamber  of  Commerce  in 
New  Yorlv  City  recently  a  new  cau- 
tion plate  was  adopted  as  standard.  It 
is  an  outgrowth  of  a  demand  by  motor 
vehicle  commissioners  for  information 
on  which  to  rate  trucks  and  repre- 
sents the  result  of  joint  action  by  sub- 
committees of  the  Society  of  Automo- 
tive Engineers,  the  Truck  Standards 
Committee  of  the  National  Automobile 
Chamber  of  Commerce,  and  the  motor 
vehicle  commissioners  of  all  of  the  New 
England  States,  New  York,  New  Jer- 
sey, Pennsylvania,  and  Maryland.  The 
new  plates  are  lOJ  in.  long,  34  in.  wide. 
The  information  carried  by  the  plates 
is  indicated  in  the  accompanying 
sample. 

Speed  ratings  also  were  standardized 
by  the  committee  and  range  from  15 
miles  per  hour  for  a  truck  of  gross 
weight  of  28,000  lb.  to  25  miles  per 
hour  for  a  4,000-lb.  gross  weight,  both 
on  solid  rubber  tires.     For  pneumatic 


Maximum  speed  16  miles  per  hour. 
Do  not  exceed.  This  vehicle,  when 
tested  at  the  factory,  sliowed  a 
brake  capacity  which  enabled  the 
driver  to  stop  it,  when  loaded  to 
its  stated  capacity  and  when  run- 
ning at  its  maximum  stated  speed 
in  40  feet  on  a  dry,  hard  level  road. 
N'OTE:  Chassis  weight  includ/es 
complete  chassis,  front  fenders 
rtep.  driver's  seat,  tools,  lamps, 
liorn,  license  brackets,  normal 
quantity  of  fuel,  lubricant  and 
cooling  medium ;  but  without 
driver,  body,  auxiliary  power  de- 
vices or  equipment. 


Chassis 

Number 

Overloading  or  over 

Name  and 

raution  speeding    will    void 

Addres.s 

your    warranty. 

of 

Manufacturer 

Maximum  weights          Lbs. 

Made  in  U,S.A. 

Chassis    (see   note)        6,300 

Body,  load  &  equip.      8,000 

Gross   weight                  14,300 

FYont  axle   (gross)        6,000 

Rear   axle    (gross)       12,000 

lead  the  uninitiated  into  believinfc  in 
miracles.  In  one  instance  during  the 
past  year  we  did  mention  in  our  adver- 
tising a  very  unusual  stunt  that  was 
performed  with  one  of  our  trenching 
machines,  but  this  was  mentioned  more 
from  an  engineering  point  of  view  than 
anything  else.  Any  campaign  for 
'  omitting  extravagant  statements   from 

advertising  of  contractor's  equipment, 
will  have  our  hearty  support,  for  we 
believe  that  even  though  exaggerated 
statements  may  be  nearly  true,  they 
have  a  bad  effect. 


tires  a  maximum  speed  of  25  miles  per 
hour  is  allowed  for  g^ross  weights  up  to 
28,000  lb. 

Body-weight  allowances  were  adopted 
as  follows:  1,200  lb.  for  a  1-  li-ton 
truck;  1,.500  lb.  for  a  2-  2 5 -ton  truck; 
2,000  lb.  for  a  3-4-ton  truck;  2,.500  lb. 
for  a  5-ton  truck. 

Standard  frame  widths  of  either  36 
or  42  in.  for  all  sizes  of  commercial 
vehicles  were  indorsed. 


By  John  H.  Gregory 

Publicity    .Manager, 
Earber-Orcene  Co..  Aurora,  III, 

HIGHWAY  construction  averages 
have  been  increasing  yearly.  The 
maximum  run  of  a  few  years  ago  is 
now  practically  the  average  run.  Some- 
times a  maximum  run  means  that  the 
contractor  has  slackened  off  his  reg- 
ular work  for  several  days  in  prepara- 
tion for  the  big  run.  Sometimes  it 
means  that  the  job  is  carried  on  as 
usual  but  that  positively  everything 
on  the  job  functions  at  its  best  for  10 
hours.  In  cither  case  the  records  do 
not  mean  anything  unless  accompanied 
by  the  general  average  for  the  season. 
Our  policy  in  advertising  or  pub- 
licity in  to  base  our  statements  on 
general  averages  taken  over  long 
periods  but  at  the  same  time  we  are 
not  averse  to  telling  that  our  machines 
were  able  to  handle  all  the  material  for 
a  record  run.  Unless  every  condition 
i«  given,  general  averages  can  be  as 
deceiving  as  record  runs.  We  believe 
In  giving  all  data  possible  in  cither 
case. 

(To  Be  Conlivued  Next  Week) 


Business  Notes 
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and  before  joining  the  Westinghouse 
organization  served  with  the  Franklin 
Foundry  &  Machine  Co.,  Providence, 
R.  I.,  the  Brown  &  Sharp  Manufactur- 
ing Co.,  Providence,  R.  I.,  the  Edison 
General  Electric  Co.,  Schenectady,  and 
the  R.  D.  Nuttall  Co.,  Pittsburgh. 

Advance  Machinery  &  Supply  Co., 
Denver,  Colo.,  announces  the  closing  of 
a  contract  with  the  Board  of  Water 
Commissioners  of  the  city  and  county 
of  Denver  for  three  De  Laval  centrif- 
ugal pumping  units,  two  electrically 
driven  and  one  steam-turbine  driven. 
The  daily  capacities  are,  respectively, 
4,  8  and  10  million  gal. 

H.  E.  Marks  Corp.,  Pittsburgh, 
manufacturer  of  gypsum  roofs,  an- 
nounces the  appointment  of  the  Ameri- 
can Hard  Plaster  Co.,  Utica,  N.  Y.,  as 
exclusive  representative  in  Oneida  and 
Herkimer  counties. 

Monarch  Tractors.  Inc.,  Water- 
town,  Wis.,  are  working  on  a  24-hr.  pro- 
duction schedule.  Shifts  have  been  ar- 
ranged for  continuous  operation  to 
meet  orders  on  hand. 

Edward  C.  Waldvogel,  general  man- 
ager, Yale  &  Towne  Manufacturing 
Co.,  Stamford,  Conn.,  was  elected  a 
vice-president  of  the  corporation,  at  a 
meeting  March  8  of  the  board  of  di- 
rectors. His  title  in  the  future  will  be 
vice-president  in  charge  of  sales.  Mr. 
Waldvogel  has  served  for  18  years  with 
the  company. 
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John  F.  Havemyer,  Jr.,  has  joined 
the  sales  force  of  the  Concrete  Steel 
Co.,  with  headquarters  in  New  York 
City. 

Robert  F.  Eissler,  for  two  years 
assistant  to  the  vice-president  of  the 
Chicago  Pneumatic  Tool  Co.,  New 
York,  at  his  own  request  assumed  his 
former  position  as  district  manager  at 
Pittsburgh,  effective  April  1.  Nelson 
B.  Gatch  succeeds  Mr.  Eissler  as  as- 
sistant to  the  vice-president,  with  head- 
quarters at  New  York.  William  < 
Straub  becomes  district  manager  ■.'' 
New  York,  succeeding  Mr.  Gatch. 

Harvey  R.  Chess,  Jr.,  president  and 
treasurer  of  the  Consolidated  Expanded 
Metal  Cos.,  Braddock,  Pa.,  died 
March  30. 

Fred  S.  Martin,  for  eleven  years 
superintendent  of  the  large  industrial 
motor  department,  Westinghouse  Elec- 
tric &  Manufacturing  Co.,  died  recently 
in    Pittsburgh      He  wan  60  years  old 


Equipment  and Mdfer/dls 

1  =^ 

New  Concrete  Pole  Machine 

For  casting  concrete  poles  in  place 
the  Blaw-Knox  Co.,  Pittsburgh,  is  plac- 
ing on  the  market  a  pneumatic  mixer 
rig  planned  to  produce  a  pole  follow- 
ing the  same  principles  of  economical 
design  as  are  used  in  transmission 
towers   and    poles.     The    method    em- 


ployed It  lb  claimed,  allows  on  y  the 
propnr  amount  of  stcci  to  nc  u.sed  and 
the  proper  iimount  of  con(  rcte  to  give 
ample  protection  io  the  steel; — the 
extra  reinforcement  ordinarily  required 
to  make  the  pole  act  as  a  beam  vhile 
being  hnndlcd  is  eliminated. 

The  rig  is  mounted  either  on  a  self- 
propelled  or  8  trailor  truck.  The  mixer 
18   served   by  a   power   loader  and   ia 
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operated  by  a  gas  engine  geared  to  an 
air  compressor.  The  arrangement  is 
shown  in  the  accompanying  illustration. 
Concrete  is  discharged  pneumatically 
from  the  mixer  through  a  pipe  to  the 
top  of  the  tower,  whence  it  passes  into 
a  hose  which  loops  around  a  movable 
sheave  in  the  tower,  thence  up  to  the 
top  head  and  down  into  the  forms,  ter- 
minating in  a  special  nozzle  which  con- 
trols the  discharge  of  concrete.  When 
starting  concreting  this  nozzle  is  at  its 
lowest  position,  about  at  ground  level, 
and  the  movable  sheave  is  at  its  top 
position.  As  soon  as  discharge  starts 
the  movable  sheave  is  power-driven 
downward,  thus  keeping  the  nozzle 
above  the  rising  concrete.  Concrete  is 
discharged  with  enough  force  to  produce 
is  provided  with  an  extension  frame 
which  may  be  raised  or  lowered  for 
various  heights  of  pole. 

Forms  and  reinforcement  can  be 
erected  either  in  advance  of  the  ma- 
chine or  can  be  handled  from  a  jib  at 
the  top  of  the  tower.  The  rig  can  be 
knocked  down  and  folded  up  for  trans- 
port, the  overall  length  in  this  condi- 
tion being  25  ft.  and  the  height  12  ft. 
Poles  can  be  cast  to  any  height  up  to 
45  ft.  Provision  may  be  made  in  the 
forms  for  cross-arms,  ladder  rungs  and 
any  other  special  features. 


An  Improved  Blasting  Machine 

Reserve  capacity  to  guarantee 
against  failure  to  fire  any  electric 
blasting  cap  in  circuits  up  to  100  caps 
is  provided  in  an  improved  blasting' 
machine,  developed 
during  the  war 
and  now  manu- 
factured for  com- 
mercial use  by  the 
Hercules  Powder 
Co.,  Wilmington, 
Del.  One  of  the 
principal  advan- 
tages claimed  for 
the  new  machine 
is  in  the  gener- 
ator, which  is 
of  a  shunt-wound 
type  instead  of 
the  series-wound 
type  common  in 
former  machines. 
The  new  machine 
utilizes  practically  all  of  the  energy 
of  the  operator  during  the  downward 
stroke  of  the  handle  and  the  current 
it  delivers  into  the  cap  circuit  is  sus- 
tained for  a  longer  period  than  in  the 
series-wound  machine.  The  generator 
in  the  new  type  delivers  li  amp.  at 
300  volts  when  connected  to  a  circuit 
of  100  blasting  caps  in  series. 

Although  the  new  machine  has 
actually  fired  as  many  as  200  electric 
blasting  caps,  its  capacity  is  rated  at 
only  50  caps,  for  exnerience  has  shown 
that  it  is  not  advisable  to  connect  more 
than  this  number  in  one  series. 


Wall-Board  of  Sugar  Cane  Wastes 

Bagasse,  or  sugar-cane  waste,  is 
being  manufactured  into  an  insulating 
wall-board  called  Celotex  by  the  Celotex 
Products  Co.,  with  headquarters  at 
Minneapolis  and  plant  at  New  Orleans. 
The  product  comes  in  sheets  0.4  in. 
thick,  4  ft.  wide  and  from  8  to  12  ft. 
long.  It  weighs  60  lb.  per  100  sn.ft. 
and  can  be  sawed  and  applied  like 
lumber  directly  as  sheathing  to  roofs 


or  as  studding  both  inside  and  outside. 
The  material  is  treated  to  resist  the 
absorption  of  water. 

Strength  tests  of  the  material  con- 
ducted by  Robert  W.  Hunt  &  Co. 
showed  a  favorable  comparison  with 
white  pine  timber.  These  tests  included 
tensile,  transverse  and  compressive 
strength,  stiffness  and  nail  holding 
properties. 

Attachment  Converts  Farm  Trac- 
tor Into  Industrial  Locomotive 

An  adaptation  of  the  Fordson  tractor 
to  narrow-gage  industrial  railway  haul- 
age is  made  possible  by  an  attachment 
manufactured  by  the  Adamson  Motor 
Co.,  Birmingham,  Ala.  It  consists  of  a 
steel  locomotive  frame  with  cast-iron 
bumpers  at  front  and  rear,  9  ft.  10  in. 
in  overall  length,  one-piece  steel  axles 


t  -] 

^Publicdtions  from  the 
Construction  Industry 

Hoisting  Machinery — O.  K.  CLUTCH 
&  Machinery  Co.,  Columbia,  Pa.,  has 
issued  a  16-p.  illustrated  catalog  of  its 
single,  double,  and  triple-drum  reversi- 
ble and  non-reversible  hoisting  ma- 
chines. 


Tar  and  Asphalt  Heaters — Little- 
ford  Bros.,  Cincinnati,  have  issued  a 
19-p.  illustrated  catalog  of  their  tar 
and  asphalt  heaters,  paving  tools  and 
equipment  for  contractors  and  munici- 
palities. The  capacity  of  the  kettles 
range  downward  from  1,000  gal.,  for 
large  jobs,  50  gal.  for  roofing  and 
waterproofing  work,  and  10  gal.  for  a 


with  Hyatt  roller  bearings,  and  flanged 
wheels  33  in.  in  diameter  and  with  4-in. 
treads  built  to  the  specifications  of  the 
American  Railway  Association.  The 
wheel  base  is  74  in.  and  the  gage  may 
be  from  36  to  56  in. 

The  attachment  weighs  2J  tons  and 
the  locomotive,  complete,  3i  tons. 
There  are  three  speedsforward  and  one 
reverse.  The  brakes  are  of  the  auto- 
mobile type,  asbestos-lined  and  oper- 
ated with  a  clutch  pedal.  On  level 
track  the  manufacturer  claims  that  the 
locomotive  will  haul  a  gross  load  "of  65 
tons  in  high  gear,  70  tons  in  inter- 
mediate, and  158  tons  in  low  gear.  The 
tractor  may  be  set  into  the  locomotive 
attachment  or  changed  back  to  its 
original  form  in  about  3  hr.  The  Adam- 
son  company  also  manufactures  a  turn- 
table to  be  installed  at  either  end  of  a 
line  of  track  to  enable  the  tractor  to 
operate  on  its  forward  speeds. 


highway  patrol  heater.  An  oil-burning 
attachment,  instead  of  a  fire  box  for 
solid  fuel,  may  be  added  to  any  of  the 
company's   road  maintenance   heaters. 


Railroad  Bridge  Waterproofing — 
MiNWAX  Co.,  Inc.,  New  York,  has  is- 
sued an  installation  data  folder  describ- 
ing the  membrane  waterproofing  of 
bridge  structures  employed  by  the  Chi- 
cago &  Northwestern  R.R.  in  its  track 
elevation  work. 


Ventilating  Fans — Clarage  Fan  Co., 
Kalamazoo,  Mich.,  has  published  a  48-p. 
illustrated  booklet  on  ventilation  and 
the  use  of  its  multiblade  fans  in  city 
schools,  theatres,  banks  and  other  pub- 
lic and  private  buildings.  The  booklet 
cinsists  largely  of  illustrations  of  build- 
ings in  which  the  company's  ventilating 
equipment  has  been  installed. 


Steel  Case  Batteries  Made  in 
Two  New  Sizes 

The  National  Carbon  Co.,  Inc.,  Long 
Island  City,  N.  Y.  has  announced  -two 
new  types  of  Columbia  "Hot  Shot"  bat- 
teries of  the  steel  case  constniction,  one 
of  5  cells  in  series  arranged  in  two 
rows  giving  7J  volts,  and  the  other  of  6 
cells  in  series  arranged  in  two  rows 
giving  9  volts.  These  two  new  bat- 
teries have  the  same  design  and  appear- 
ance as  the  Columbia  4-celI,  6-volt  unit. 
With  these  new  types  of  steel-case  bat- 
teries it  is  now  possible  the  company 
claims,  to  meet  the  requirements  of 
practically  every  dry  battery  ignition 
system  used  on  stationary  gas  engines, 
motor  boats,  tractors  and  construction 
equipment. 


Colored  Concrete — Master  Builders 
Co.,  Cleveland,  in  a  new  12-p.  illus- 
trated section  of  its  handbook,  describes 
Colormix,  an  integral  product  for  color- 
ing, hardening  and  waterproofing  con- 
crete floors.  The  material  is  marketed 
as  a  paste  of  about  the  consistency  of 
white  lead',  which  is  dissolved  in  the 
mixing  water  and  dyes  the  sand  and 
cement,  thus  producing  a  uniform  color 
throughout  the  layer  and  not  a  thin 
veneer  on  top.  Colored  cement  tile 
employing  this  new  compound  are  made 
in  regular  sizes  6x6  in.,  6x9  in.,  and 
9x9  in.,  and  larger.  Colormix  is  sup- 
plied in  six  shades,  tile  red,  linoleum 
brown,  nile  green,  battleship  gray,  buff, 
and  white.  It  is  intended  for  decora- 
tive floors  in  stores,  apartment  houses, 
hospitals,  schools,  hotels,  clubs,  restau- 
rants, and  commercial  and  industrial 
buildings. 
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Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


Bond  Sales  Gain  in  Number 
of  Separate  Issues 

State  and  municipal  bond  sales  dur- 
ing March  totaled  $62,038,909,  a  de- 
crease of  $15,370,088  from  the  February 
total  of  $77,408,997,  with  a  still  greater 
falling  off  as  compared  with  $94,900,878 
in  January,  according  to  the  Commer- 
cial and  Financial  Chronicle. 

There  has  been  no  falling  off  in  the 
number  of  separate  issues  during  the 
last  month.  The  number  of  munici- 
palities issuing  permanent  bonds  and 
the  number  of  separate  issues  during 
March  were  371  and  510,  respectively, 


compared  with  471  and  588  for  March, 
1922. 

Of  the  fifty-three  representative 
issues  listed  in  the  accompanying  table, 
seven  sold  at  par,  forty-three  above  and 
only  three  below  par;  the  yields  ranging 
from  4.15  to  6.64  per  cent. 

Rates  varied  from  4  to  6  per  cent; 
the  single  4  per  cent  issue  being  in 
South  Carolina  and  the  6s  in  Florida, 
Indiana,  California,  Porto  Rico,  North 
Carolina  and  Ohio.  The  only  issue 
drawing  43  per  cent  was  sold  in  New 
York  state,  while  the  5Js  were  dis- 
posed of  in  Texas,  Ohio,  Louisiana, 
Washington  and  Utah.   Securities  draw- 


ing 4J  and  5  per  cent  formed  the  bulk 

of  the  fifty-three  disposals  and  were 
fairly  well  distributed  throughout  the 
country.  The  two  418,  however,  were 
sold  in  Ohio  and  Kentucky. 


New  Jersey  to  Issue  $8,000,000 
Road  Bonds  This  Year 

The  first  step  to  carry  out  the  pro- 
visions of  New  Jersey's  $40,000,000 
road  bond  issue  was  taken  recently  by 
the  State  Highway  Commission  when 
bonds  to  the  extent  of  $8,000,000  were 
authorized  for  issuance.  Under  the 
terms  of  the  act,  the  commission  may 
use  no  more  than  $8,000,000  a  year  for 
five  years.  The  plan,  as  outlined  by 
the  commission,  provides  that  $4,000,- 
000  be  issued  about  June  20,  bearing 
date  as  of  July  1;  $3,000,000  of  this 
amount  would  be  used  for  actual  road 
construction   and    the    other   $1,000,000 


State 
Indiana. 


Purpose 


County 

Athens,  O. Road  improvement 

Brewster.  Tex Road 

Clackamas.  Ore Road 

Clay  Co.  Road  Dist..  Tex....  Road 

Douglas,  Neb Road 

Dubois,  Ind Highway  improvement 

DuPage,  111 Road 

Highland,  O Road 

Highlanda,  Fla. Road 

Holmes,  O Road 

Huron,  0 Road 

(Road  improvement 
General  improvement 
Bridge 

Montgomery,  O Bridge 

"^it,  N.  C Bridge 

Pulaski,  Ind Ditch 

Redwood.  Minn. Drainage 

Rush,  Ind Road 

San  Joaquin.  Calif Reclamation 

Sevier,  I'tah Road 

Smith.  Tex Road  improvement 

Surrv.  N.C Road 

Vanderburgh,  Ind Road 

Washington,  O Road 

ToimKhip 
Huntington  Beach  School 

Diet.,  Orange  Co.,  Calif.     School 

Muniti-patity 

Aihland,  Ky Sewer 

Bexle>'.  O Street  improvement 

Charleston.  8.  C Sewer 

East  Cleveland,  O Street  improvement 

East  Providence.  R.  I Highway 

Flranklin,  Tcnn Waterworks  extension 

OarfiHd.  N  J    Water 

Glastonbury,  Conn School 

n     ,   »,,  /  .Sewerage svntrm  1 

Hagerstown.  Md |  Disposal  plan.       ( 

l-ajas.  P'-Tfo  Rico City  improvcni'-nt 

I-cavpnw'.rth.  Knn .Street  improvement 

Ma/lifion,  Wis Sewerage 

Madiv.nville.  La Public  improvement 

Msidrn.  N.C Street  improvement 


REPRESENTATIVE  PUBLIC  BOND  SALES  DURING  APRIL,    1923 
Rate 
Per 
Amount       Cent     Sold  For     Basis              Dated               Maturity 
$1,000,000      4;         97  March,  1923  


Mar>h%'il]e,  N.  C. 
Masslllon,  O 


MayMd.  N.  Y 

.Muskegon.  Mich... 


Norwslk.  O 

Paineaville,  O.. 


IU,cklf.td.  O.. 
Sandusky.  O. . 


Saratoga  Springs,  N.  Y.. 

S«nl^,  Wash 

Si-rra  Madre.  Calif.. . 
Hpringville.  llah 


\  Water  1 

I  Sewer/ 

Pacing 

Pumping  system 

Storm  sewer 

Public  improvement 

.'*ewer 

Schof.I 

Fire  apparnttis 

Street  improvement 

Paving 

Water-w.irks 

Street  improvement 

Park 

Water-works 

Public  imprfivement 

Bridge 

Light  and  power  s\'Bte 

Park 

Water 
\  Bridge  repair 
'  Public  building 
(Sewer 


53,000 

300,000 

246,070 

8.650 

400.000 

59.000 
600.000 

56,000 
525,000 

16,650 

8,500 
239,000 
45,000 
42,000 
9,000 
100,000 


33,982 
105,000 
120,000 

90.000 
150,000 

22,200 

77,000 


450,000 
116.000 
110,000 
200,000 
25.000 
25,000 

75,000 
39,482 

50,000 
35.000 
685.000 
612.000 
985.000 
50.000 
53.720 
221,000 

8,500 
112  700 
50  nno  I 
2i,nnn  1 
l4,onn  ( 
36.000  I 
2.520.000 
30.000 
140.000 
52.000 
418  000 
700.000 


too  508  4.73 

100.91 

100  41  4.72 

100.  ... 

108  416  4.27 


too  41 
100  468 
101.87 
100.779 

100.06 

101.433 

100.124 

101.392 

101.868 

102.10 

100. 


101.622 
93. 

102.50 
102.013 
102.64 
100. 
101.47 


250,000      S         102.31 


[     80.000 

,  120.000 

162,540 

500.000 

175.000 


103.265 
103.316 


104.56 
100.869 

100  15 

101  042 
102. 2AI 

102  924 
101  554 
100  222 
100. 
(00.38 


103.30 
10)  36 
100  10 


4.45 
4.90 
5.82 
5.33 

4.99 

4.331 

4.47 

4.35 

5.07 


.Sept.  1,  1923 
Mar.  29,  1923 
Mar.     1,  1923 

Oct'.  LI  919 
Apr.  10,  1923 
May  1,  1923 
Mar.     1,  1923 

Apr;  ■    i,'  i923 

Apr.     I,  1923 

Mar.  29,  1923 


Apr. 
Apr. 


I,  1923 
I,  1923 


Mar.  15,  1923 
Apr.      I,  1923 


I.  1923 
I,  1923 


S.  19        Mar.    I.  1923 


101.832 

4.43 

Apr. 

2,  1923 

101.27 
91.94 
101.62 

4.62 
4.74 

Apr. 

1,  1923 
1.  1923 
1,  1923 

May 
Apr. 


4.23 
4.34 
5.11 


5.56 
4.83 


4  30 
4  29 
4  32 
4  42 


4.  IS 

5.  IS 


Apr. 
Jan. 
Dee. 
Mar. 
Mar. 
Jan. 

Apr. 
Apr. 


Apr. 
Apr, 
Apr 
Apr. 


I.  1923 
I.  1922 
23.  1923 
I,  1923 
I.  (923 

1,  1923 

1.  1923 

4.  1923 
26.  (923 

2.  1923 
2.  1923 
2.  1923 
2.  192) 
1.  1923 
(.  1922 


Purchased  By 
Northern   Trust   Co.   of  Chicago,  and 

others. 


Spit2er,  Roiick  &  Co..  Toledo 
Hall  &  Hall  of  Temple,  Tex. 
Stacy  &  Braun  and  John  E.  Price  &  Co. 
H.  C.  Burt  &  Co..  Houston 
P.  W.  Chapman  &  Co.,  Inc.,  New  York 
Dubois  Co.  State  Bank 
Northern  Trust  Co..  Chicago 
N.  S.  Hill  A-  Co.,  Cincinnati 
.Spitzer,  Rnrick  &  Co.,  Toledo 
Commercial  and  Savings  Bank,  Millers- 
burg 
Tucker  and  Robison.  Toledo 


1925-45        Vanderhoef  &  Robinson,   New  York 

m-  ■   -  >m 

1924-32         N.  S.  Hill  &  Co.,  Cincinnati 
1928  Title   Guarantee   &   Trust   Co.,   Cin- 

cinnati 
1924-33         Breed.  Elliott  &  Harrison,  Indianapolia 
1929-43         Minnesota     Loan     and     Trust      Co. 
Minneapolis 
Rush\-il!e    Nat.    Bank.    Rush-v-ille 
Hunter-Dulin  Co..  San  Francisco 
A.«hton  Jenkins.  Salt  Lake  City 
Sidney  Spilzer  &  Co.,  Toledo 
Sidney  Spitier  &  Co  .  Toledo 
Oliver  Eomond  of  Evans\ille 
W.  L.  Slayton  &  Co..  Toledo 


1924-33 
1937-41 

1942^3 

1924 
(924-43 
1924-31 
1924-53 

1928 

1924-32 


1924-33 
1939-43 
1934-43 


(932-37  1 
1942-52 j 
1924-32 

1963 
1924-36 


I.  1923    (964-86 


(926-43 
(924-32 

1927-51 
1940-45 
(924-52  1 
1924-63  I 
(924-4) 
1924-28  I 
(924-3( 
1924-32 

(924-32 
1925-3) 
(942-44 
l93l-4( 
(9)(-)7 
(9)(-42 
(929-4) 

196) 
(943-5) 
1925-47  1 
(924-44  I 
1925-47  ) 


Security   Trust    &   Savings   Bank    of 
Los  Angeles.'        : 

Koane,  Higbie  <Sc  Co.,  New  York 
Ryan.  Bowman  &  Co..  Toledo 
Peoples  National  Hank,  Charleston 
Guardian     Savings    and     Trust     Co., 

Cleveland 
R.  I.  Hospital  Trust   Co.,  Pro\-idence 
Williamson  Co.  Banking  A  Tniat  Co., 

Franklin 
R    M    Grant  *  Co.,  Inc.,  New  York 
I!     M    Grant  A  Co..  Inc  ,  New  York 
Stein  Bros.  A  Boyce  and  others 
Provident    Savings    Bank.    Cincinnati 
Ilrown-Criimmrr  Co  .  Wichita 
A.  G.  Becker  *  Co  .  Chirogn 
Covington  Bank  A  Trust   Co. 
Geo  McCorkleand  Dr  Sleriing  Riiffin 

Washington,  N.  C. 
Pnidden  A  Co..  Toledo 

Guardian  Savings  and  Trust  Co.. 

Cleveland. 
Sher«(»xl    A    Merrifield.    New    -^ork 
Bolger,  Mnw»er  and  Willaman,  Chicago 

WmI  Side  Tnist  Co  .  Newark 

H.  n  Bennett,  Toledo 

Ilarri..  Korlies  A  Co.,  of  New  York  and 

olhrm 
Spilfcr.  Horiek  A  Co..  Toledo 

Spilser.  Korirk  A  Co..  Toledo 

Hherwo"!  and   MerriBeld,  New  York 

R.  M.  Grant  A  Co  .  Inr  .  New  York 
Hunter.  Dulin  A  Co  ,  Paudena 
Ilanehell   Bond  Ci. ,  Chicago 

Otis  A  Co  ,   of  Clevelaml   snd   othef 
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would  be  reserved  for  bridge  wor'.:. 
The  commission  would  issue  a  similar 
amount  of  bonds  next  December.  The 
law  places  a  maximum  of  30  years  for 
the  bonds  on  road  and  15  years  for 
bridge  bonds.  The  money  derived  fro  n 
the  bonds  need  not  actually  be  expended 
during  the  calendar  year  for  which  it 
is  certified. 


Common  Labor  Wage 
Rate  Higher 

The  wage  rate  for  common  labor  in 
the  construction  industry  has  returned 
to  the  level  prevailing  in  1920  and  the 
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first  quarter  of  1921,  in  the  New  York 
district.  Union  building  laborers  now 
receive  75c.  per  hr.  for  an  eight-hour 
day,  as  against  60c.  in  the  spring  of 
1921. 

The  average  rate  paid  common  build- 
ing labor  in  the  United  States,  compiled 
from  reports  received  from  twenty  im- 
portant centers,  is  now  about  50c.  per 
hr.,  or  16  per  cent  above  the  rate  pre- 
vailing in  June,  1922. 

Present  costs  as  applied  to  unskilled 
common  labor  are  now  approximately 
194  per  cent  above  the  1913  average 
and  19  per  cent  below  the  peak  of 
1920. 


Weekly  Construction  Market 

THIS      limited      price     list     is     published  Moreover,   only  tlie  chief  cities  are  quoted,  complete    quotations    for    all    construction 

week'y    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     for     the     important     cities, 

rent    prices    on    the    principal    construction  can   be   had    by   noting   actual    biddings   as  The    last    complete    list    will    be    found    In 

materials,    and    of    noting    important    price  reported   in  our  Construction  News  section.  the     issue      of     April      5 ;      the      next,      on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  May  3. 

Minne-  San 

■Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver    Francisco     Seattle    Montreal 

Structural  shapes,  100  lb g3  44  24.20  24.50  S3. 30  -h$3.5S  -f  ?4  20  -)-23.8S         J54.10  ?3.7i 

Structural  rivets,  100  lb 4.00  4.85  5. 25  3.75  -J-4.25  5. IS  4. 75          4.50  6.00 

Reinforcingbars,  Jin.  up.lOOlb 3.34  4.10  3.15  3.22i  -1-3.45  "      3.85  3.40           4.10  3.50 

Steel   pipe,   black,   2j   to  6  in.   lap, 

discount 51%  52%  45%  59^%  55-5%  38%  38.2@50.2%  45%  32.76 

Cast-iron  pipe,  6 in.  and  over, ton 58.50  -<-58.00  57.00  -|-58.20  60.50  67.00  60.00     -^60. 00  60.00 

Concreting  Material: 

Cement  without  bags,  bbl -f2.80  3.25  2.25  2.20  2.39  2.85  2.71  2.90  2  68 

Gravel,  I  in.,  cu.yd 2.25  1.90  2.25  2.25  1.7S  1.90  2.15  1.25  1.50 

Sand,cu.yd 1.00  1.24  fl.90  2.25  1.00  1.00  1.50  1.25  1.25 

Crushed  stone,  I  in.,  cu.yd 1.75  2.00  2.50  2.25  2.25  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 65.00  40.00      53.00        60.00  45.75  42.75  39.00     -1-31.00      95.00 

Lime,  finishing,  hydrated,  ton 16.80@17.10     23.00       22.50         20.00  25.50  24.00  22.00         24.00       21.00 

Lime  common,  lump,  per  bbl 3.00@3.25  140         2.50  1.50  1.25  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000 23.50  13.00  -fi3. 10         11.00  17@19  12.00  15.00         13.00       16.50 

Hollow     building     tile,     4x12x12, 

perblock Not  used  .0893       .115  .0836  .065  .11         .115 

Hollow    partition    tde     4x12x12, 

perblock 1314  .0893       .115  .0674  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal 4-1.16  -fl.28     -r-1.3S  1.25         4-1.34         -1-1.41  1.34  .86        1.16 

Common  Labor: 

Common  labor,  union,  hour .75  .35      SO@.55  .56J         ....  

Common  labor,  non-union,  hour .30     .30®. 50  .72i        .35®. 50        .35@.50  .50       .30(gi.70       .25 

Explanation  of  Prices — Prices  are  to  con-  Minneapolis  quotes  on  fir  instead  oT  pine,  houses  e.Kcept  C.  I.  pipe,  which  is  mill  price 

tractors   in  carload   lots  unless  other  quan-  Brick,   sand  and  hollow  tile  delivered.      Ce-  plus    freight    to   railway    depot   at    any    ter- 

cies    are    specified.      Increases    or    decreases  ment    on    cars.      Gravel    and    crushed    stone  minul.     Common  lump  lime  per  180-lb.  net. 

from   previous   quotations   are   indicated   by  quoted    at    pit.      We    quote    on    brown    lime  Lumber  prices  are   to   dealers   in   j'ards  at 

+     or    —    signs.      For    steel    pipe,    the    pre-  per    ISO-lb.    net  :    white    is    $1.70    for    Kelly  San  Francisco,  for  No.  1  fir  common. 

vailing    discount    from    list    price    is    given:  Island   and   $1.60   for   Sheboygan.      Common          Seattle  quotes  on  Douglas  fir    (delivered) 

45-6%    means  a   discount  of   45   and   5   per  labor  not  organized.  instead   of   pine.     Lump   finishing  lime  per 

cent.     Charge  is  15c.  per  luu  lb.  for  cutting  Denver    quotes    on    fir    instead    of    pine.  180-lb.  net.     Hollow  building  tile  delivered, 

reinforced  steel   into    2-ft    lengths   or   over.  Cement    "on    tracks" ;    gravel    and    sand    at  Hydrated   lime   in  paper  sacks.     Sand  and 

New    Torls    quotations    delivered      except  Pit ;   stone   on  cars ;   lime,    brick,   hollow  tile  gravel  at  bunkers. 
sand,    gravel   and    crushed    stone,    alongside  and   lumber  on  job.      Tile  price   is  at  ware-          Montreal    quotes    on    pine    casing.      Sand, 
dock;    common    lump    lime,    in    280-lb.    bbl.  house.       Lmseed     oil,     delivered      in      iron  gjong^    gravel   and    lump   Ume   per   ton.    Ge- 
net, and  hydrated  lime  f.o.b.  cars:  tile  "on  hhl.      Common    lump    lime    per    ISO-lb.    net.  ment,    lime    and    tile    are    delivered:    sand, 
trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  Atlanta    quotes    sand,    stone    and    gravel  gravel    and    stone    on    siding  •    brick    f.o.b 

Labor— Concrete     laborers'     rate.     815c.:  KL 'n?r   l"sTlh'^  n°/t  ''"■*''^-      Common    lump  plant  ;  steel  and  pipe  at  warehouse      Hollow 

hiiiiriine-   lahnrprs    I'^c-  ■   tninimiim    for  iiipk  ^       t»u-iD.   net.  tile   per   ft.     Cement   price   IS   m   Canadian 

and  shovef  men    50c    lierTr  '"^""^  ""o^^s   lime  per  180-lb.  bbl.    Steel,  funds  (the  Canadian  dollar  stands  at   97. S6). 

Aim  ^.uuvei  jucii.  juv,.  pel   iu.  cement,    cast-iron    pipe    and    crushed    stone  Bag  charge  is  SOc.  per  bbl.    Discount  of  10c. 

riiioiifo    riuotes    hydrated    lime    in    50-lb.  f.o.b.    cars,    other    materials    delivered.  per  bbl.   for  pavment   within    20   davs   from 

bags:    comtnon   lump   lime   per   180-lb.   net.  San   Francisco    quotes   on   Heath   tile,    5J  date   of   shipment.      Steel   pipe   per"  100    ft. 

Lumber  delivered  on  Job.  x    8    x    llj.      Prices    are    all    f.o.b.    ware-  net ;  2i-in.,  $32.76 ;  6-in.,  $108. 


Reinforcing  bars  firm  at  $2.50  per 
100  lb.,  Pittsburgh,  vi^ith  quotations  of 
$2.75,  frequently  made  for  prompt  de- 
liveries. Plates  and  shapes  remain 
stronger  and  higher  than  bars;  mini- 
mum price,  $2.45,  maximum  $2  75(5) 
$2.85,  ovifing  to  premiums  demanded  for 
spot  shipments,  due  to  pressure  at  the 
mills.  Ship  and  tank  plate  consumer.s 
and  steel  fabricators  taking  bulk  of 
tonnage.  Steel  structural  up  25c.  i.i 
Denver,  15c.  in  San  Francisco  and  10c. 
in  Minneapolis;  bars  advanced  12ie.  in 


Changes  Since  Last  Week 

Denver  and  10c.  per  100  lb.  in  Min- 
neapolis, following  mill  rise. 

The  Birmingham  mill  base  on  6-ln. 
Class  B  cast-iron  pipe-advanced  ?2,  to 
the  present  price  of  $49  per  ton,  effec- 
tive Apr.  9.  Atlanta  warehouses  quote 
rise  of  $3,  Seattle,  $2  and  Chicago,  $1 
per  ton,  following  mill  advance. 

Cement  quoted  at  $2  80  per  bbl., 
without  bags,  in  New  York,  against 
$2.70(S)$2.80;  sand  now  $1.90  per  cu.vd. 
up  from  $1.87^  and  common  brick  $13.10 
per  M.,  compared  with  $11.60,  delivered 


to  users  in  Dallas,  Texas,  one  week  ago. 

Lumber  prices  show  very  little 
change,  with  the  upward  trend  of  the 
market  apparently  temporarily  checked 
Douglas  fir  timbers  (base)  $31  in  Seat- 
tle, against  $30  per  M.  ft.  b.m.,  last 
week;  this  represents  the  only  change 
in  lumber  prices  in  nine  cities  reporting 
weekly  to  Enf/inecring  News-Record. 

Seed  scarcity  causing  gradual  rise  in 
linseed  oil  quotations.  Raw  oil  up  2c. 
in  Denver,  3c.  in  New  York,  Dallas  and 
Atlanta  and  5c.  per  gal.  in  Minneapolis. 
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A  New  Start  on  Society  Co-operation 

BY  ITS  vote  at  the  New  Orleans  meeting,  the  board 
of  directors  of  the  American  Society  of  Civil 
Engineers  indicated  that  it  did  not  consider  the  recent 
I'eferendum  against  the  Federated  American  Engineer- 
ing Societies  as  a  mandate  for  isolation.  The  new 
committee  to  confer  "with  other  national  societies" 
looking  toward  engineering  co-operation  has  no  instruc- 
tions other  than  those  it  may  have  absorbed  by  listen- 
ing to  the  discussions  of  the  board,  so  its  future  action 
in  large  measure  depends  upon  its  personnel  and  the 
degree  of  receptiveness  with  which  its  approaches  to 
the  other  societies  are  met.  The  committee  can  hardly 
fail,  however,  to  make  every  effort  to  initiate  some 
scheme  of  co-operation  which  will  satisfy  the  many 
civil  engineers  who  think  such  co-operation  imperative; 
nor  can  the  directors  of  the  other  societies  well  refuse 
first  to  seek  out  the  as  yet  unexpressed  will  of  their 
members  and  then  to  discuss  with  the  civil  engineers 
the  means  whereby  the  mean  of  the  combined  wishes 
of  all  the  engineers  of  the  country  can  be  approached. 

Providing  for  Discussion 

FROM  a  social  point  of  view,  last  week's  New 
Orleans  meeting  of  the  American  Society  was  a 
distinct  success.  The  good  people  of  New  Orleans 
were  the  best  of  hosts,  the  trees  were  green  and  the 
skies  blue  and  the  Mississippi  obliged  with  a  near 
flood  which  showed  all  the  potentialities  of  high  water 
with  none  of  its  dangers.  No  one  who  went  but  who 
would  go  again,  given  the  leisure  and  the  money.  But 
as  a  technical  meeting  it  fell  a  good  way  short  of 
what  these  sectional  meetings  may  some  time  become. 
Possibly  the  main  function  of  these  meetings  is  to 
introduce  the  members  frequently  to  various  parts  of 
the  country  and,  what  is  more  important,  introduce 
the  scattered  membership  to  the  society  as  a  working 
actuality.  The  New  Orleans  meeting  did  both  these 
things  most  successfully.  But  after  all  the  society  is 
a  technical  body  and  the  opportunity  for  technical  dis- 
cu.'»sion  afforded  by  the  presence  of  many  distributed 
members  should  not  \je  lost,  as  it  was  lost  from  lack  of 
time  or  preparation  at  New  Orleans.  No  one  can 
spend  a  few  days  in  the  lower  valley  without  realizing 
how  controversial  a  subject  has  become  the  question 
'  of  river  control  Viut  no  one  would  have  learned  it  at 
the  meetings.  They  consisted  of  calm  presentation  of 
some  facts  and  a  few  arguments,  none  of  which  were 
given  with  any  reference  to  tho.se  who  held  opposing 
views.  It  was  hard  to  escape  the  conviction  that  the 
proceedings  were  altogether  too  dignified.  A  good  open 
floor  fight  might  have  enlightened  all  the  hearers, 
brought  forth  useful  information  and  revealed  states 
of  mind.  The  written  discussions  may  do  all  of  these 
things  for  a  much  larger  audience  but  if  it  is  not  worth 
while  or  feasible  fully  to  enlighten  the  attendant  at  a 
meeting,  is  it  worth  while  only  partly  to  enlighten 
him?     Either  the  technical  side  of  the  sectional  meet- 


ings should  be  left  out  altogether  or  some  preparation 
and  allocation  of  time  should  be  made  for  free  discus- 
sion. When  the  technical  divisions  get  to  functioning 
there  will  doubtless  come  the  kind  of  planning  and  the 
concentration  of  interest  which  is  necessary  for  a  suc- 
cessful floor  discussion,  and  then  the  quarterly  meetings 
will  become  what  they  already  promise — the  most 
forward  step  in  the  society's  recent  history. 

The  Riglit  Method  of  Attack 

ALARMED  by  the  increasing  number  of  automobile 
L  accidents  at  grade  crossings,  thoughtful  people  are 
casting  about  for  some  means  of  preventing  such  acci- 
dents. Snap  judgment  would  dictate  entire  elimination 
of  the  grade  crossings  as  an  answer  to  the  question,  but 
entire  elimination  would  bankrupt  the  railroads  and 
throw  too  great  a  burden  on  the  taxpayer.  The  alter- 
native then  is  to  improve  the  crossings  and  provide 
them  with  adequate  protection.  The  problem  of  pro- 
viding such  protection  must  be  tackled  by  both  the  rail- 
way and  the  highway  authorities  and  must  be  tackled 
quickly.  To  do  it  quickly  and  with  the  least  expense 
will  require  co-operation,  not  conflict,  among  the  parties 
concerned.  New  Jersey  has  grasped  this  idea.  This 
issue  reports  a  conference  of  railroad  officials,  state  and 
county  highway  authorities  and  the  state  regulatory 
board,  at  which  conference  the  problem  was  outlined,  an 
ultimate  goal  set,  and  a  definite  step  taken  toward 
reaching  that  goal. 

Sound  Sense  as  to  Publicity 

LIKE  a  breath  of  fresh  air  in  a  close  room  comes 
-/  the  report  of  the  publicity  committee  of  the 
Iowa  Engineering  Society,  abstracted  elsewhere  in  this 
issue.  We  offer  our  compliments  to  the  framers  of  this 
report.  It  is  a  gratifying  reminder  that  all  engineers 
have  not  been  stampeded  from  their  traditional  good 
judgment  and  their  respect  for  sound  reason  and  the 
realities.  The  reliance  of  so  many  engineers  upon  pub- 
licity as  a  "magic  automatic  elevator" — to  quote  the 
committee — and  their  readiness  to  accept  the  press 
agent  as  the  "elevator  man"  has  been  pathetic.  And 
even  more  pathetic  and  inexplicable  has  been  the  readi- 
ness of  some  who  should  know  better  to  invoke  in  behalf 
of  their  profession  the  ethics  and  the  practices  we  have 
come  to  expect  in  connection  with  the  promotion  activi- 
ties of  the  .■'tage,  the  .screen  and  the  legislative  lobby. 
So  great  a  capacity  for  .self-deception  and  self-ju.stifica- 
tion  is  not  what  we  have  been  taught  to  expect  from 
the  engineer.  Mr.  Rchlick's  committee  does  well  also 
to  point  out  that,  while  the  societies  may  guide  or  sup- 
plement individual  effort,  they  cannot  take  its  place  in 
building  up  public  respect  for  the  profession.  When 
the  public  has  a  satisfactory  experience  with  one  engi- 
neer as  a  fellow  citizen  it  is  inclined  to  think  well  of 
engineers  in  general;  when  it  sees  one  engineer  achieve 
leadership  in  his  community  it  is  inclined  to  look  upon 
the   engineer    in    the   abstract   as   having   the   stuff   of 
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which  leaders  are  made.  The  committee  is  on  sound 
ground  also  when  it  expresses  its  belief  that  some  of 
the  qualities  of  leadership,  now  potential  in  engineers 
as  a  class,  must  be  developed  and  strengthened  before 
they  will  be  ready  to  play  their  full  part  in  public  af- 
fairs. That  development  can  come  mainly  through  de- 
velopment of  the  individual,  and  that  in  turn  can  come 
best  through  his  individual  participation  in  public  af- 
fairs as  a  citizen  possessing  peculiar  abilities  to  be  of 
service  to  his  fellows. 

Private  Bridge  Enterprise 

WITH  THE  conclusion  of  arrangements  for  financ- 
ing and  starting  actual  construction  on  the  An- 
thony's Nose-Bear  Mountain  bridge  over  the  Hudson 
River,  as  announced  during  the  past  week,  private  en- 
terprise again  enters  the  field  in  which  it  played  an 
important  part  generations  ago.  Toll-bridge  construc- 
tion is  likely  to  become  a  prominent  factor  in  the 
highway  field  during  the  next  decade  or  more.  The 
needs  of  the  day  call  for  it,  and  with  wise  regula- 
tion it  should  be  in  all  respects  sound  and  favorable 
to  the  development  of  the  community.  More  than  once 
during  the  past  two  or  three  years  Engineering  News- 
Record  has  advocated  construction  of  main  bridges  over 
large  water  barriers  by  private  enterprise  as  the  only 
available  method  of  providing  much  needed  links  of 
communication  across  barriers  that  now  isolate  large 
and  flourishing  regions  from  each  other.  The  case  of 
these  major  crossings  differs  fundamentally  from  that 
of  the  ordinary  highway  bridge  across  a  small  stream. 
Small  bridges  are  built  wherever  any  highway  encoun- 
ters a  stream,  while  at  major  streams  the  one  or  two 
most  desirable  crossings  out  of  a  hundred  possible  ones 
must  be  selected,  as  it  is  financially  impracticable  to 
build  all.  Distributing  the  cost  of  minor  bridges  over 
the  entire  tax  roll  is  equitable  and  avoids  the  impossible 
burden  upon  traffic  of  toll  collections  at  bridges ;  but 
the  cost  of  large  crossings  is  apt  to  burden  the  tax 
roll  with  an  inordinately  large  item  which  is  of  advan- 
tage to  a  limited  number  of  users,  while  on  the  other 
hand  toll  collection  at  such  points  is  not  burdensome 
to  traffic.  Private  enterprise,  in  other  words,  tends  to 
assure  the  construction  of  that  crossing  which  is  most 
desired  by  the  traffic  and  places  the  cost  upon  the  traf- 
fic that  demands  its  construction.  It  has  still  another 
advantage:  Since  the  mounting  burden  of  public  ex- 
penditm'es  renders  quite  impossible  for  the  present 
any  general  policy  of  constructing  large  highway 
bridges  by  public  moneys,  we  must  either  do  without 
these  badly  needed  crossings  or  build  them  with  private 
money  on  the  toll  basis.  For  these  reasons  we  believe 
that  the  efficient  development  of  our  highway  traffic 
system  will  be  furthered  by  extension  of  the  tendency 
indicated  by  the  Anthony's  Nose  project. 

Two  O'Shaughnessy  Dams 

THE  six  million  dollar  concrete  dam,  341  ft.  high, 
which  has  just  been  completed  on  the  Hetch  Hetchy 
project,  has  been  named  O'Shaughnessy  Dam  in  honor 
of  M.  M.  O'Shaughnessy,  city  engineer  of  San  Fran- 
cisco, who  has  been  more  closely  identified  with  the 
project  as  a  whole  and  with  this  sti'ucture  in  particular 
than  has  any  other  individual.  The  Board  of  Super- 
visors of  San  Francisco  officially  named  the  structure 
on  the  suggestion  of  the  local  chapter  of  the  American 
Association  of  Engineers,  despite  Mr.  O'Shaughnessy's 


comment  that  it  is  not  good  policy  to  erect  monuments 
to  a  man  who  is  still  living  because  before  he  dies  he 
may  do  something  to  change  public  sentiment.  It  is 
appropriate  that  Mr.  O'Shaughnessy  should  be  honored 
for  the  great  part  he  has  played  in  consummating  the 
Hetch  Hetchy  project.  The  obstacles  and  opposition 
that  had  to  be  overcome  presented  more  difficulties  and 
worries  than  all  the  construction  work  thus  far  accom- 
plished by  Mr.  O'Shaughnessy,  who  has  borne  the  brunt 
of  all  Hetch  Hetchy  battles  for  ten  years  past.  De- 
serving of  honor  for  this  work  as  is  M.  M.  O'Shaugh- 
nessy, it  is  a  pity  that  the  engineers  and  city  authori- 
ties of  San  Francisco  responsible  for  the  action  men- 
tioned above,  were  unaware,  as  it  is  only  fair  to  as- 
sume they  were,  of  the  fact  that  two  years  ago  the  city 
authorities  of  Columbus,  Ohio,  honored  the  memory  of 
Jerry  O'Shaughnessy  by  designating  as  the  O'Shaugh- 
nessy Dam  the  new  water-works  dam  for  that  city — 
as  a  correspondent  states  elsewhere  in  this  issue.  Thus, 
unless  San  Francisco  finds  some  other  way  of  honoring 
M.  M.  O'Shaughnessy.  confusion  will  result  from  the 
use  of  identical  names  for  two  water-works  dams. 
Moreover,  the  notable  structure  which  M.  M.  O'Shaugh- 
nessy has  so  ably  promoted  and  built  has  been  recorded 
for  a  dozen  years  or  so,  both  in  engineering  and  more 
general  literature,  as  the  Hetch  Hetchy  Dam,  a  fact  that 
will  make  for  much  confusion  in  connection  with  so 
notable  an  engineering  structure. 

The  D.  &  H.  Celebration 

CENTENNIAL  celebrations  of  privately  conducted 
enterprises  are  decidedly  rare  in  this  country.  The 
celebration  of  its  centenary,  therefore,  by  the  Delaware 
&  Hudson  Co.  this  week  is  an  event  that  prompts  reflec- 
tion not  only  upon  transportation  progress  and  its  in- 
f.uence  on  national  development,  but  on  the  maturing 
character  on  our  industrial  organization.  To  the  first 
of  these  topics,  transportation,  the  speakers  at  the  gala 
dinner  in  New  York  naturally  gave  chief  attention.  The 
main  theme  that  ran  through  the  addresses  deserves 
repetition — indeed,  cannot  be  too  often  repeated:  that 
efficient  transportation,  pushed  aggressively  ahead  of 
industrial  and  agricultural  development,  is  just  as  neces- 
sary for  the  maintenance  of  our  prosperity  and  our 
national  welfare  today  as  it  was  for  the  welding  together 
of  our  nation  and  the  encouragement  of  its  growth  in 
the  last  century.  The  health  of  our  railroads,  in  par- 
ticular, must  be  a  matter  of  national  concern,  of  national 
education.  The  man  in  the  street  must  be  made  to 
understand  it ;  otherwise  we  may  expect  only  the  de- 
structive action  at  Washington  and  in  state  legislatures. 
The  obligation  of  engineers,  contractors,  manufacturers 
to  think  soundly  on  railway  legislation  and  regrulation, 
to  furnish  what  leadership  they  can,  is  apparent.  *  *  * 
The  maturing  character — or  at  least  maturing  age — of 
our  industrial  development  is  apt  to  be  forgotten.  True, 
our  industry,  by  and  large,  is  still  youthful.  But  there 
are  some  lusty  old  fellows  among  us,  when  individual 
organizations  begin  to  celebrate  their  centenaries.  It 
indicates  that  we  have,  even  though  it  be  unconscious, 
some  business  traditions.  The  meteoric  character  of  the 
new  often  blots  out  the  substantiality  of  the  old.  Young 
industries  rise  and  often  fall,  and  their  fall  is  due  to 
the  neglect  of  the  lessons  which  our  maturer  industries 
could  have  taught  them.  We  need  to  acquire  a  higher 
regard  for  the  principles  which  these  industries  have 
worked  out.     Greater  business  stability  would   result. 
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Concrete  Road  Maintenance 

METHODS  and  costs  of  concrete  road  maintenance 
are  presented  somewhat  completely  in  two  articles 
in  this  issue.  Although  practice  in  only  one  state  is 
explained  this  state  was  the  pioneer  in  building  in 
large  mileages  the  tyi>e  of  paved  road  that  is  now 
ascendant  in  most  states.  For  over  a  decade  pilgrim- 
ages have  been  made  to  the  concrete  roads  of  Wayne 
County.  It  is  not  as  an  isolated  example,  therefore, 
that  one  must  consider  Michigan  practice,  but  as  an 
embodiment  of  the  latest  experience  and  the  best  tech- 
nique in  keeping  up  concrete  paved  highways.  This 
understanding  is  necessary  to  full  appreciation  of  the 
articles   being  considered. 

Demanding  first  notice  are  the  figures  of  cost — par- 
ticularly those  given  for  Wayne  County.  It  is  rare 
that  well  segregated  costs  of  upkeep  and  a  careful  cen- 
sus of  traffic  are  co-ordinated  as  they  are  in  these 
records  to  furnish  values  in  terms  of  service.  The 
roads  considered  have  representative  variety — some  of 
them  are  modern  and  some  old  and  of  a  structure  now 
regarded  inferior;  some  of  them  carry  a  moderate  traf- 
fic and  some  an  exceedingly  heavy  traffic.  About  as 
low  and  also  about  as  high  maintenance  costs  as  con- 
crete pavements  in  ordinary  highway  service  may  ever 
be  expected  to  show  are  represented  by  the  figures 
given.  In  view  of  these  facts  the  assertion  in  the 
article  that  concrete  road  upkeep  does  not  exceed  the 
rates — 2  to  4  per  cent — of  upkeep  on  well  maintained 
buildings,  is  worth  keeping  in  mind. 

While  the  demonstration  is  clear  that  the  cost  of 
maintaining  concrete  roads  is  not  extravagant  in  com- 
parison with  the  cost  of  keeping  up  working  structures 
of  other  sorts  it  is  quite  as  clear  that  the  concrete  road 
is  annually  a  mounting  expense.  It  is  plain  too  that 
unless  we  consider  service,  annual  costs  have  no  great 
constructive  significance.  The  traffic  census  is  a  neces- 
sary accessory  of  maintenance  cost  determinations.  Also 
CO  contribute  most  it  must  give  more  than  vehicle 
mileages;  it  must  give  ton  mileages.  These  are  not  new 
ideas  but  they  are  given  emphasis  anew  by  the  mainte- 
nance cost  records  of  1922  in  Wayne  County. 

With  the  aggregation  of  large  mileages  of  concrete 
roads  in  limited  areas,  as  in  Wayne  County  (Detroit), 
Milwaukee  County  (Milwaukee),  Cook  County  (Chi- 
cago) and  other  centers  of  population,  there  is  jjor- 
tended  a  change  in  maintenance  methods.  The  small 
gang  with  its  individual  little  outfit  for  filling  cracks 
and  making  patches  will  be  replaced  by  centriil  mixing 
plants  both  for  concrete  and  bituminous  materials  sup- 
plying larger  gangs  outfitted  with  tank  trucks  or,  in 
case  of  concrete  patching,  with  trucks  equipped  for  wet 
batch  haulage.  Both  articles  published  in  this  issue 
^  give  interesting  examples  of  this  departure  in  practice. 

A  question  which  naturally  arises  is:  How  is  the 
central  mixing  plant  to  be  co-ordinated  with  mainte- 
nance by  patrol?  Extension  of  special  gang  mainte- 
nance to  these  at  present  occasional  conditions  of  mile- 
age concentration  is  one  possibility.  Another  is  to 
have  a  common  central  supply  plant  for  a  group  of 
contiguous  patrol  sections.  There  are  too  many  fac- 
tors to  be  considered  to  attempt  any  decision  here,  but 
e  decision  will  be  called  for  a-s  situations  develop  where 
group.s  of  roads  offer  opportunities  for  economy  by 
central  plant  service. 

In  the  family  of  highway  activities  maintenance  has 
been   the  little   sister   in   the  cut-down   skirts.     After 


appropriations  for  construction,  maintenance  has  been 
fitted  out  with  what  remained.  This  condition  prevails 
in  practically  every  state  which  has  not  a  generation 
of  improved  roads.  It  is  now  beginning  to  be  remedied 
and  it  follows  that  some  of  the  best  thinking  of  high- 
way engineers  is  being  done  in  maintenance. 


How  Can  We  Stop  Duplication  of  Orders? 

THE  BUILDING  industry  is  sufl^ering  from  duplica- 
tion of  orders.  To  insure  the  receipt  of  materials, 
contractors  and  dealers,  fearing  a  shortage,  are  order- 
ing double  and  treble  the  quantities  they  will  actually 
require.  The  result  may  be,  before  long,  serious  "appar- 
ent" shortage  of  materials,  with  consequent  additional 
price  increases.  Thus  there  will  be  further  discourage- 
ment to  building  to  the  detriment  of  the  public  and  of 
the  construction  industry. 

But  it  is  not  only  the  consumer  of  building  materials 
that  suffers.  The  manufacturer  also  is  a  victim.  If  he 
takes  the  full  face  of  orders  as  bona  fide,  he  is  now 
believing  that  he  is  well  sold  up  for  the  season.  Never- 
theless, when  the  expected  time  of  heavy  shipments 
arrives  he  will  probably  receive  heavy  cancellations  with 
the  result  that  his  piled  up  stocks,  carried  usually  with 
the  assistance  of  bank  loans,  will  be  left  on  his  hands. 

Both  consumer  and  producer,  therefore,  suffer  from 
present  practice.     What  is  the  remedy? 

The  seat  of  the  trouble  lies  in  the  form  of  order  for 
the  purchase  of  many  building  materials  and  in  the 
accompanying  trade  practice.  This  form  of  order  is 
called  a  "contract,"  though  in  its  use  it  is  a  travesty  on 
that  respected  form  of  legal  document.  A  contract 
implies  mutual  advantage  or  concession.  In  the  alleged 
"contract"  for  buying  building  materials  the  manu- 
facturer guarantees  not  to  raise  the  price.  That  should 
be  sufficient  concession  from  him ;  that  is  the  advantage 
which  he  surrenders  to  the  purchaser.  But  on  top  of 
that  he  guarantees  to  give  the  purchaser  the  lower  price 
in  case  the  market  declines  and  then — concession  of 
concessions — in  actual  practice  permits  the  purchaser  to 
cancel  without  any  penalty  whatever. 

In  return  for  these  concessions,  what  does  the  pur- 
chaser agree  to  do?  Absolutely  nothing.  He  is  pro- 
tected in  price  against  both  ri.se  and  decline.  Under 
trade  practice  he  may  cancel  if  he  wishes.  The  advan- 
tages are  his;  the  risks  are  the  producer's.  There  is  no 
mutuality.  The  "contract"  in  fact,  is  not  a  contract; 
it  is  an  option,  giving  all  advantage  to  the  buyer  and 
imposing,  as  the  trade  construes  it,  no  obligation. 

Mutuality  would  certainly  demand  that  the  intending 
liurchaser,  in  return  for  price  protection,  should  guar- 
antee to  take  the  material  in  accordance  with  the  terms 
of  the  order  or  incur  a  financial  penally  for  cancellation. 

In  other  words,  a  non-cancellable  form  of  contract,  or 
one  carrying  financial  penalty  for  cancellation,  would  be 
a  contract  in  the  true  sense — in  that  it  would  impose 
reciprocal  obligations.  It  would  hold  forth  definite  ad- 
vantage to  the  buyer;  it  would  insure  the  producer 
against  cancellation. 

At  this  very  time,  everyone  in  the  construction 
industry  is  fearful  that  rising  costs  will  start  a  serious 
retarding  movement  in  construction.  It  is  an  opportune 
time  for  the  industry  as  a  whole  to  eliminate  features 
that  encourage  inflation.  A  good  start  would  be  made 
by  adopting  a  fair  materials  purchase  contract — a  con- 
tract that  would  be  in  reality  a  contract,  in  which  both 
parties  would  have  obligations  and  advantages. 
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Concrete  Road  Maintenance  Methods  and  Tools 

Crack  Filling  Processes — Materials  for  Filling  Joints — Patching  Tools  and  Procedure — 
Central  Mixing  Plants — Resurfacing  and  Widening  Methods — Costs 

By  G.  C.  Dillman 


State  road  mamtenance  through  county  organi- 
zations is  the  practice  in  Michigan.  Some  of  the 
counties,  a  notable  example  being  Wayne  County 
in  ivhich  is  the  city  of  Detroit,  have  large  mile- 
ages of  concrete  road  and  liberal  appropriations 
for  their  maintenance  and  practices  have  been 
highly  perfected.  The  author  of  this  article  as 
deputy  commissioner  in  charge  of  state  mainte- 


7iance  has  direct  knowledge  of  these  practices  and 
has  summarized  their  outstanding  features.  His 
consideration  includes  not  only  the  normal  tasks 
of  filling  cracks  and  joints  arid  patching  breaks, 
but  also  resurfacing,  ividening  and  marking.  It 
is  perhaps  the  best  presentation  recently  pub- 
lished of  strictly  modem  methods  and  equipment 
for  concrete  road  maintenance. — EDITOR. 


CRACKS  in  a  concrete  pavement  do  not  necessarily 
indicate  failure.  However,  all  joints  and  cracks 
should  be  filled.  Should  they  be  neglected  for  a  con- 
siderable length  of  time  there  will  follow  spallir.g  of 
the  concrete  next  to  the  opening.  Continued  neglect 
will  result  in  water  entering  through  the  crack  to  the 
subgrade  and  a  depression  across  the  pavement  fol- 
lows. Concrete  pavements,  therefore,  must  be  patrolled. 
The  repair  men  should  go  over  concrete  roads  at  least 
every  three  to  six  months  when  the  traffic  is  compara- 
tively light  and  every  month  if  the  pavement  has  been 
built  for  some  years  and  is  carrying  a  traffic  of  5,000 
or  more  vehicles  per  day. 

Repairing  Cracks — In  making  repairs,  cracks  and 
construction  joints  should  first  be  swept  out  with  wire 
or  stiff  fiber  brooms.  If  the  pavement  is  old,  there  may 
be  loose  tar  or  asphalt  filler  that  is  of  no  further  value. 
This  should  all  be  hooked  out,  and  the  crack  then  swept 
before  refilling.  Instead  of  an  ordinary  pouring  can  a 
conical  shaped  can  is  recommended ;  it  has  these  ad- 
vantages: (1)  Absolute  control  over  material;  (2) 
Wind  cannot  disturb;  (3)  Amount  of  material  used  is 
reduced  and  (4)  The  workmanship  is  better. 

The  conical  shaped  pouring  can  should  have  a  capac- 
ity of  about  2i  gal.,  and  be  provided  with  a  wire  shut- 
off,  the  wire  extending  up  through  the  closed  top.  A 
wooden  handle  should  be  attached  to  the  top  and  to  the 
bottom  should  be  securely  fastened  a  cast-iron  tip  or 
shoe.  The  can  must  have  an  opening  in  the  side  near 
the  top  through  which  it  may  be  filled.  In  operation 
it  is  filled  with  the  heated  tar  or  asphalt  and  then 
moved  along  the  crack  or  joint  at  such  a  rate  that,  with 
the  flow  of  material  regulated  by  means  of  the  shut-off, 
the  crevice  is  completely  filled  and  no  more.  Dry  sand, 
preferably  sharp  and  coarse,  is  then  cast  on  the  hot 
material  so  traffic  will  not  pick  it  up.  Should  the  con- 
crete next  to  a  crack  or  joint  be  chipped  to  the  extent 
that  there  is  an  appreciable  depression,  the  filler  should 
be  allowed  to  spread  out  to  fill  the  low  place  and  then 
be  covered  with  granite  chips  ranging  from  i  to  }  in. 

Slight  depressions  caused  by  the  action  of  traffic  or 
defective  spots  in  the  pavement  containing  lumps  of 
clay,  unsound  or  soft  aggregate  or  perhaps  sticks,  are 
repaired  by  a  thorough  cleaning,  the  application  of 
bituminous  material  and  a  covering  of  granite  chips 
or  their  equivalent,  cai-e  being  taken  to  use  no  more 
material  than  is  required  to  bring  the  patch  flush  with 
the  surrounding  surface.    When  defective  places  of  any 


considerable  size  or  depth  less  than  the  thickness  of 
the  pavement  slab  are  to  be  repaired,  the  edges  should 
be  cut  down  until  they  are  vertical.  After  thoroughly 
cleaning  the  hole  it  should  be  painted  with  tar  or  as- 
phalt after  which  it  is  filled  with  clean  hard  stone  of 
suitable  size — the  stone  keyed  in  by  tamping  if  the  hole 
is  of  some  depth — and  grouted  with  tar  or  asphalt 
virtually  making  a  penetration  patch.  The  surface  of 
the  patch  should  be  covered  with  clean  pea  gravel  or 
stone  chips.  The  bituminous  material  used  for  this  pur- 
pose should  be  the  same  as  that  used  in  the  construction 
of  bituminous  or  penetration  macadam.  A  cold  mix  of 
small  stone  and  suitable  bituminous  material  may  also 
be  used  successfully. 

Joint  Fillers — The  joint  filler  should  be  a  bituminous 
material  that  does  not  get  too  soft  during  the  summer 
or  too  hard  and  brittle  during  the  winter.  Most  tar 
fillers  now  in  the  market  and  intended  for  year-around 
use  have  this  fault  and  after  watching  results  in  many 
sections  of  Michigan,  it  has  been  decided  to  do  away 
with  the  purchase  of  any  joint  fillers  by  trade  name. 
Road  officials  should  specify  the  material  to  be  used 
and  through  proper  laboratory  control  see  that  it  is 
secured. 

Tar  joint  fillers  used  in  Michigan  have  a  soften- 
ing point  (cube  in  water  method)  ranging  from  90  to 
100  deg.  F.  for  the  softer  fillers  and  105  to  110  deg.  F. 
for  the  heavier  ones.  A  filler  meeting  the  lower  limit 
for  softening  point  will  not  last  for  any  length  of  time 
because  it  will  work  down  through  a  crack  or  joint  and 
if  not  may  pick  up  in  warm  weather.  A  filler  meeting 
the  higher  limit  will  become  too  brittle  during  the 
winter  months  and  may  chip  to  the  extent  that  the 
crack  will  not  remain  water  proof  as  long  as  it  should. 

To  meet  the  needs  for  a  tar  filler  that  is  satisfactory 
the  following  specification  is  'recommended  for  use 
throughout  the  year  for  such  a  climate  as  is  had  in 
Michigan : 

The  refined  tar  shall  be  homogeneous  and  free  from  water  and 
shall  meet  the  following  requirements : 

1.  Specific  gravity  25  deg.  C. — 25  deg.  C.  1.20  to  1.28. 

2.  Softening  point  35  deg.  C.  to  41  deg.  C.  (95  deg.  F.  to  103 
deg.  F.) 

3.  Total  distillate  by  weight. 

To  170  deg.  C.  not  over  1.0  per  cent. 
To  270  deg.  C.  not  over  12.0  per  cent. 
To  300  deg.   C.   not  over   20.0  per  cent. 

4.  Softening  point  of  residue  from    (3)  not  over  75  deg.  C. 

5.  Total  bitumen  SO  per  cent  to  95  per  cent. 

Asphaltic  joint  filler  has  not  had  very  general  use 
although  it  is  quite  generally  recognized  that  blown 
asphalt   is   desirable  for  this  purpose.     The   blowing 
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process  imparts  certain  desirable  characteristics  that 
cannot  be  secured  in  any  other  way,  chief  among  them 
being  the  change  to  a  more  or  less  rubbery  product. 
The  blowing  process  is  in  quite  general  use  by  manu- 
facturers of  asphalt  products  and  it  should  work  no 
hardship  if  blown  asphalt  is  specified.  On  account  of 
the  characteristics  of  this  material,  it  will  not  become 
unduly  soft  during  the  summer  months  and  does  not 
become  brittle  except  possibly  for  a  slight  depth  at  the 
surface  during  the  winter. 

An  asphaltic  joint  filler  such  as  referred  to  is  on  par 
with  a  tar  filler.  It  should  meet  the  following  specifi- 
cations which  are  the  Bureau  of  Public  Roads'  specifica- 
tions P.  A.  F.-l  %vith  exception  that  blowTi  asphalt  is 
specified : 

The  oil  asphalt  shall  be  partially  hloivn,  homogeneous,  f'-ee  from 
water,   and  shall  meet  the  following  requirements  ; 

1.  Specific  gravity  2.i  deg.  (' — 25  deg.  C.  not  less  than  0.980. 

2.  Flash  point  not  less  than   200  deg.  C. 

3.  Softening  point   not  less  than   80   deg.   C. 

4.  Ductility  at  25  deg.  C.  not  less  than  2. 

5.  Penetration  at  25  deg.  C.  100  g.,  5  sec,  30  to  50. 
Penetration  at  0  deg.  C.  200  g.,  1  min.,  not  less  than  20. 

6.  Loss  at  163  deg.  C.  5  hours  not  more  than  1.0  per  cent. 
Penetration  of  residue  at  25  deg.   C.  100  g.,   5  sec,  not  les>s 

than    20. 

7.  Total   bitumen    (soluble   in   carbon  disulphide)    not   less  than 
99.5  per  cent. 

(a)    Organic  matter  insoluble  not  more  than  0.2  per  cent. 

Uneven  Joints — Uneven  joints  are  caused  by  faultj' 
construction.  Either  the  expansion  joint  was  not  ver- 
tical, allowing  one  concrete  slab  to  push  above  the  ad- 
joining slab  when  the  concrete  expanded  or  the  surface 
was  not  properly  finished  at  the  joint  and  should  be 
cut  down.  In  case  one  slab  has  heaved  above  the  other 
and  will  not  settle  back  into  its  proper  place  in  a  short 
time,  the  concrete  on  the  high  side  should  be  cut  out 
from  8  to  12  in.  back  from  the  joint  and  for  the  full 
width  of  the  pavement.  The  face  of  each  slab  should 
then  be  made  vertical  and  the  opening  refilled  with  con- 
crete. 

Breaking  up  Concrete — Until  quite  recently  the  re- 
moval of  broken  sections  of  concrete  when  making  re- 
pairs or  cutting  through  a  concrete  pavement  in  order 
to  do  certain  underground  work  was  considered  difficult 
and  unduly  expensive  and  was  undertaken  only  as  a  la.st 
resort.  With  recent  development  in  the  use  of  com- 
pressed air  operated  machines  for  making  pavement 
cuts,  this  type  of  work  has  become  simplified;  time  and 
labor  saved  with  a  resulting  saving  in  money,  and  much 
better  control  over  the  work  secured  than  by  hand 
methods. 

The  "paving  breaker"  is  a  one-man  outfit.  It  is  non- 
rotating  in  action  and  operates  on  the  same  principle 
as  the  hammer  drill.  Shanked  steels  with  moil  or  chisel 
bits  are  used  to  break  up  the  concrete.  The  concrete 
to  be  taken  out  is  first  outlined  with  chalk,  then  the 
inoil  point  is  driven  into  the  concrete  several  times  at 
an  angle  until  a  hole  is  made.  It  is  then  enlarged  to 
conform  to  the  chalk  outline  and  the  edges  of  the 
opening  are  made  vertical  by  means  of  the  chisel  bit. 
If  a  portion  of  the  subgrade  is  to  be  removed  and  is 
of  clay  or  shale,  it  can  be  very  easily  loosened  by  driv- 
ing the  moil  into  it  a  few  times  in  a  lifting  position. 

Two  paving  breakers  may  he  operated  by  compressed 
air  furnished  by  a  portable  gasoline  driven  compressor. 
For  reneral  use  the  complete  outfit  should  he  mounted 
on  a  truck  or  trailer  so  it  can  be  quickly  transported 
from  place  to  place. 

Hammers  have  also  been  built  on  the  rear  of  motor 
trucks.  The  hammers  should  weight  from  800  to  1,000 
lb.  and  in  the  center  of  the  hitting  face  should  be  fixed 


a  tool-steel  point.  This  device  is  very  effective  and 
eflicient  for  cutting  out  a  strip  of  concrete  along  the 
edge  of  an  existing  pavement  but  is  not  as  practical  as 
a  paving  breaker  which  gives  absolute  control  of  the 
location  of  the  break  in  the  slab. 

Repairing  Holes — After  removing  the  broken  con- 
crete the  sides  of  the  pavement  still  in  place  should  be 
squared  up  leaving  vertical  edges  as  regular  as  possible. 
Th^n  dig  out  the  soft  subgrade  to  solid  ground  or  per- 
haps to  an  old  road  bed.  This  will  generally  be  of  suffi- 
cient depth  for  the  old  broken  concrete  to  be  placed  in 
the  bottom  and  provide  for  about  8  in.  of  new  pavement 
above  the  old  concrete.  Any  accumulation  of  water 
should  first  be  removed.  Only  one  layer  of  the  broken 
concrete  should  be  placed  in  the  bottom  and  the  pieces 
not  too  close  together  because  the  concrete  to  be  placed 
should  surround  the  broken  pieces,  otherwise  a  more  or 
less  porous  base  may  be  obtained  when  the  new  con- 
crete is  poured.  The  slab  intact  should  be  undermined 
about  4  in.  to  provide  a  supporting  shelf  or  footing. 

It  is  well  when  practicable  to  cut  bleeders  through 
the  shoulders  of  the  road  and  fill  with  stone,  coarse 
gravel  or  small  pieces  of  broken  concrete  in  order  to 
give  proper  drainage  to  the  subgrade  under  the  patch. 
This  is  especially  important  when  the  subgrade  is  a 
very  retentive  soil. 

The  mix  used  in  making  these  patches  should  be  1 
part  cement,  I  sand  and  3  gravel  or  crushed  stone.  The 
concrete  should  be  dense  and  well  spaded.  Care  must 
be  taken  to  strike  off  and  finish  the  surface  of  the  patch 
so  that  it  will  conform  with  the  general  contour  of  the 
pavement  surface  surrounding  it.  The  new  concrete 
should  be  covered  with  earth  and  kept  well  damped  for 
a  few  days  after  being  placed.  Unless  an  accelerator 
is  added  to  the  mix,  the  patch  should  be  closed  to  traftic 
for  two  weeks  and  after  it  is  thoroughly  cured  and 
under  traflic  for  some  time,  the  edges  should  be  treated 
with  bituminous  filler  to  prevent  chipping. 

Central  Mixing  Plants — When  there  is  a  considerable 
mileage  of  concrete  surface  requiring  extensive  patch- 
ing, a  central  mixing  plant  should  be  installed  for  the 
following  reasons:  (1)  The  mixing  operations  are  re- 
moved from  the  road  grade,  thus  reducing  confusion 
to  traffic;  (2)  stock  piles  of  materials  and  loaded  trucks 
are  not  taking  up  part  of  the  roadway;  and  C3)  the 
method  is  more  economical. 

When  considering  the  location  of  a  central  mixing 
plant,  the  cost  of  delivering  raw  materials  to  the  plant 
must  be  balanced  against  the  cost  of  delivering  the 
concrete  to  the  road  to  bo  repaired.  During  the  past 
summer  approximately  ,5,000  s<i.yd.  of  concrete  pave- 
ment was  repaired  on  the  Dixie  Highway  in  Monroe 
County,  Michigan.  The  way  this  work  was  carried  out, 
because  of  the  volume  of  work  done  and  because  it  wa.'i 
one  of  the  first  successful  central  mixing  plant  opera- 
tions in  repairing  concrete  surfaces  on  country  roads, 
deserves  description. 

The  mixing  plant  consisted  of  a  two- bag  mixer  placed 
on  the  ground  level.  Adjacent  to  the  mixer  was  erected 
a  portable  steel  building  for  storing  cement.  The  build- 
ing had  a  capacity  of  two  cars.  The  operation  of  the 
mixer  required  one  mixer  man,  one  cement  man  and  two 
to  four  wheelbarrow  men  depending  on  the  haul.  The 
concrete  was  transported  from  the  mixer  in  Ford  trucks 
with  high  speed  gears  and  the  trucks  carried  slightily 
less  than   3  cu.yd.  of  mixed  material  and  traveled  on 
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the  extreme  hauls  at  about  30  miles  per  hour.  The 
minimum  amount  of  patching  was  done  at  the  north 
end  of  the  road,  which  was  the  extreme  haul  of  about 
ten  miles,  and  the  material  was  delivered  from  the 
mixer  to  the  place  to  be  patched  in  about  24  minutes. 
There  was  no  evidence  of  initial  setting  or  segregation 
of  material  and  in  all  respects  the  transportation  of  the 
concrete  was  successful. 

In  1923  a  more  elaborate  central  plant  will  be  in- 
stalled by  ei-ecting  a  bin  and  using  a  clam  to  fill  it.  A 
proportioning  box  will  be  built  and  the  mixer  skip  will 
be  filled  directly  from  this  box.  This  will  eliminate 
two  and  possibly  three  men  at  the  plant,  make  the ' 
work  easier  and  speed  up  the  patching  operation  con- 
siderably. Incidentally  the  reason  for  such  extensive 
patching  on  the  road  named  was  that  the  road  was  con- 
structed during  the  latter  days  of  the  World  War  when 
traffic  demanded  a  paved  surface  which  had  to  be  con- 
structed  under   unfavorable  conditions. 

Accelerated  Setting  of  Concrete — During  the  sum- 
mer of  1922,  calcium  chloride  was  quite  extensively  used 
when  making  concrete  repairs.  From  2A  to  3  lb.  of  cal- 
cium chloride  to  the  sack  of  cement  was  incorporated 
in  the  mix.  By  doing  this  a  section  of  pavement  that 
has  been  patched  may  be  safely  opened  to  traffic  in  a 
week  and  in  some  cases  the  patches  have  taken  traffic 
in  four  days  without  any  apparent  harm  being  done. 
The  use  of  such  an  accelerator  is  of  great  value  in 
maintenance  work  of  this  nature  because  of  the  added 
convenience  to  traffic  and  the  short  time  it  is  necessary 
to  maintain  barricades  and  lights  and  detours. 

Resurfacing  and  Widening — Some  of  the  first  con- 
crete roads  built  are  not  adequate  in  width  for  present 
traffic  and  occasionally  the  surface  appears  to  have  worn 
down  considerably.  Investigation  has  proved,  however, 
that  the  wear  is  only  slight  even  though  the  road  carries 
a  great  volume  of  traffic.  The  depreciation  is  due 
largely  to  cracking,  spalling  at  the  joints  and  uneven 
wearing,  and  any  one  or  a  combination  of  them  may 
necessitate  rather  extensive  work. 

A  few  sections  of  old  concrete  roads  have  been  resur- 
faced with  a  layer  of  concrete  not  less  than  3  in.  and 
running  to  4  or  5  in.  in  thickness,  the  layer  being  prop- 
erly reinforced.  Although  this  type  of  reconstruction 
has  been  fairly  successful,  it  cannot  be  recommended 
on  account  of  the  high  cost.  A  better  method  would  be 
to  widen  the  existing  pavement,  if  in  reasonably  good 
condition,  by  putting  in  a  strip  of  concrete  at  least  2  ft. 
wide  on  each  side  with  a  curb  6  in.  wide  and  deep 
enough  to  take  a  hot  mix  bituminous  top.  This  is  a 
problem  in  reconstruction  and  will  not  be  discussed. 

It  is  entirely  practicable  to  widen  concrete  pavemenuo 
by  placing  a  strip  of  concrete  on  one  or  both  sides  of 
an  existing  slab.  Ordinarily  there  is  sufficient  shoulder 
width  to  widen  from  3  to  5  ft.  on  a  side.  Care  must  be 
taken  that  the  new  subgrade  is  sufficiently  solid  to 
support  the  comparatively  narrow  strip  of  pavement. 
It  is  best  to  lower  the  new  subgrade  2  in.  below  the 
bottom  of  the  pavement  in  place  and  to  excavate  4  to  6 
in.  underneath  the  old  concrete  to  give  it  additional 
strength  at  the  edges. 

If  the  pavement  to  be  widened  was  rounded  off  at  the 
edge  when  built  as  was  sometimes  the  case,  it  is  nec3s- 
sary  to  break  or  cut  off  this  rounded  portion  to  allow 
for  a  proper  junction  with  the  new  concrete.  This  may 
be  done  quite  readily  with  16-lb.  hammers,  the  laborers 


working  to  a  chalked  line  6  to  8  in.  from  the  edge  of 
the  old  pavement.  Several  miles  of  narrow  pavement 
in  Michigan  have  been  widened  to  18  and  20  ft.  during 
the  past  three  years  and  were  it  not  for  the  longitudinal 
joints  between  the  old  and  new  sections,  the  widening 
would  scarcely  be  noticed. 

Surface  Treatment — Occasionally  a  concrete  pave- 
ment becomes  somewhat  rough  due  to  excessive  crack- 
ing or  uneven  wear  of  the  surface  caused  by  aggregates 
that  are  inferior  and  wear  unevenly.  Such  pavements 
are  sometimes  maintained  temporarily  by  surface  treat- 
ment with  a  proper  grade  of  refined  tar.  There  is  diffi- 
culty, however,  in  securing  sufficient  adhesion  between 
the  bituminous  surface  and  the  concrete.  Then  its  in- 
itial cost  together  with  the  necessity  for  continuous 
maintenance  throws  this  particular  type  of  work  out 
of  consideration  as  a  general  thing.  In  no  case  should 
an  attempt  be  made  to  put  a  thin  bituminous  surface 
on  a  new  concrete  road  because  it  is  quite  certain  to 
result  in  a  failure. 

Before  treating  an  old  surface,  all  cracks,  joints  and 
depressions  must  be  repaired  as  previously  outlined. 
It  is  important  that  the  surface  be  thoroughly  dry  and 
properly  cleaned  before  application  of  the  tar.  Refined 
tar  to  be  used  for  this  purpose  should  be  applied  hot 
at  the  rate  of  about  i  gal.  per  square  yard,  the  quality 
of  material  being  similar  to  that  used  for  hot  treat- 
ments on  water-bound  macadam  surfaces.  Immediately 
upon  application,  cover  it  uniformly  with  clean,  dry 
stone  chips  or  pea  gravel  spread  fan-wise  with  shovels. 
Care  must  be  exercised  that  only  enough  top  dressing 
is  added  to  take  up  any  excess  tar  and  be  incorporated 
into  the  surface.  If  warm  weather  follows  soon  after 
the  work  is  done,  the  surface  may  bleed  somewhat  in 
places.  If  so,  additional  chips  or  pea  gravel  should  be 
immediately  added  otherwise  traffic  will  probably  pick 
up  the  free  tar  which  will  result  in  a  partial  failure  of 
the  treatment.  Such  a  treatment  as  this  will  automati- 
cally seal  over  all  cracks  and  joints,  yet  the  seal  coat, 
which  should  not  exceed  :!  to  s  in.  in  thickness,  has  very 
little  if  any,  cushioning  value.  The  only  valid  reason 
for  such  a- treatment  is  to  smooth  up  somewhat  a  con- 
crete surface  that  has  become  rough  as  already  stated. 

Shoulder  Maintenance — It  is  very  common  to  find 
ruts  in  the  road  shoulders  next  to  the  pavement.  Un- 
less these  ruts  are  properly  taken  care  of  they  may 
become  dangerous  to  traffic  and  allow  water  to  work 
underneath  the  pavement.  These  ruts  form  most  read- 
ily in  soil  which  quickly  saturates  and  hence  softens, 
permitting  water  to  cut  deep,  especially  on  steep  grades 
where  drivers  of  horse  drawn  vehicles  use  the  earth 
shoulder  as  a  brake  by  permitting  two  wheels  of  their 
wagon  to  run  off  the  pavement. 

This  particular  defect  should  be  given  the  closest 
attention  and  if  the  road  is  heavily  traveled,  it  is  well 
to  construct  a  strip  of  macadam  or  place  a  few  inches 
of  gravel  next  to  the  pavement.  Many  accidents  are 
due  to  the  wheels  of  a  fast  moving  vehicle  being  sud- 
denly turned  onto  a  soft  shoulder,  possibly  low  and 
rutted,  hence  it  is  of  prime  importance  that  the  shoul- 
ders next  to  the  concrete  surface  be  maintained  at  the 
proper  height  and  made  substantial  enough  to  support 
traffic  that  may  be  diverted  onto  them. 

Pavement  Mar-kiiig — During  the  past  two  years,  the 
practice  of  marking  rural  as  well  as  city  and  village 
pavements,  has  become  common.     Lines  from  4  to  6  in. 
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in  width  should  be  painted  down  the  center  of  pave- 
ments to  provide  lanes,  thus  serving  to  divide  and  di- 
rect traffic.  This  should  be  done  at  least  around  curves, 
preceding  bridges  and  narrow  places  in  the  road  on 
approaches  to  hills  or  at  any  place  where  there  is  danger 
of  overlapping  traffic. 

Costs — Consideration  of  maintenance  costs  should 
take  into  account  the  traffic  a  road  is  carrying,  that  is, 
the  vehicle-mile  or  ton-mile  unit  of  cost  should  be 
determined.  Such  determinations,  however,  can  be 
made  only  after  a  rather  complete  traffic  census  has  been 
carried  out. 

During  the  past  three  years  in  Michigan  traffic  sur- 
veys have  been  made  and  in  a  short  time  it  is  hoped 
to  determine,  reasonably  close,  the  cost  per  vehicle-mile 
to  maintain  all  types  of  roads  on  our  trunk  line  system. 

A  considerable  mileage  of  what  might  be  termed 
"pioneer"  concrete  road  construction  was  carried  out 
in  Michigan  and  on  account  of  unforeseen  traffic  con- 
ditions we  now  have,  the  maintenance  of  these  first 
built  pavements  is  comparatively  high. 

A  study  of  our  1921  maintenance  costs  on  trunk  line 
concrete  pavements  (eliminating  a  few  miles  built  dur- 
ing latter  days  of  the  World  War  and  a  few  miles  of 
early  construction  that  should  really  have  been  rebuilt 
rather  than  maintained  in  existing  condition)  reveals 
the  fact  that  the  average  maintenance  cost  per  mile  for 
the  pavement  slab  was  $36.5  and  $255  per  mile  for  work 
on  the  grade  including  small  bridge  and  culvert  repairs 
and  replacements,  making  a  total  of  $620  per  mile. 
Charges  for  supervision,  markers  and  signs  and  snow 
removal  are  not  included  in  the  above  costs. 

As  the  mileage  of  this  type  of  pavement  increases, 
it  is  believed  that  the  average  slab  maintenance  cost 
will  decrease,  due  to  better  and  heavier  construction. 
In  a  general  way  it  may  be  said  that  for  a  16-  to  20-ft. 
concrete  road  well  built,  it  will  cost  in  the  neighborhood 
of  $50  per  mile  annually  for  filling  cracks  and  joints 
and  a  total  annual  slab  maintenance  of  from  $100  to 
$400  per  mile,  depending  on  the  amount  of  traffic. 


Zoning  and  Pavements  Paramount 
in  Choice  of  Convention  Topics 

In  order  that  an  attractive  program  might  be  prepared 
for  the  Convention  of  the  League  of  California  Munic- 
ipalities to  be  held  at  Coronado  next  September,  ballots 
containing  a  tentative  list  of  subjects  for  discussion 
were  .sent  to  city  officials  throughout  the  state  requesting 
them  to  mark  their  first,  .second  and  third  choices. 
When  replies  had  been  received  from  90  cities  the 
ballots  were  tallied,  the  first  choice  vote  being  counted 
aa  one,  the  second  choice  as  two  thirds  of  a  vote  and 
'the  third  choice  as  one  third  of  a  vote.  The  resultant 
tabulation  as  published  by  the  League  is  as  follows: 


'liBtrlrtd.  rhanKlne. 
.  malcrliilB.  f-lianinB,  rop.Tlrlng. 
■l-sirahnily  of,    limitations. 
■t.-rlalB.  rIctinInK,  'llHpoflal  methorlii. 
'■'I'         'Ir.-   limits.   rrmovinR  (lllapl(l.itc<l   bulltllnKS 
-sotrrcation.  rollfrtlon.  dlspoBiil. 

sf.  clvir  orKanlxalloni". 
•  fTlcitnt    mrthO'ls,  standards 


27  7^niru- 

17!  Pav.- 

I«l  Riislri 

U  .Srw,  r 

15  Hullrllni,- 

iti  Oarhnc- 

111  Tiihiv    Spirit  — hfi 

IJi  .Str.ft    l.iirhiinK— mo 

7J  Biiflc-t   .'<v..t.nis      iirovlslons  of. 

la  l!'"'''''  '""'    I'liycrounrlii — apparatun    fnnrlne.  nwimmlnR  pool.- 

ji   tf"""'""  Sv«t«ms^— mionllflr  lablr.s.  Hehls  of  prnslonTs 

If   J.    "  '■'■"•"'Ion — alai-m  svstcms.  apparatus, 

JI   Piihllr  (■((Tlflals  an<I  Ihp  Pr^ss — f omm-ndatlon.  rontlr-mnallon 

i     .strp<'t  f)rnam<ntatlon — parkini;  sparfs.   troo.s.  gtrrct  dlgns. 

Z!  Social  S<rvl<r — hmltb  rfntfrs.  rf  li>f  to  nwdy,  etc. 

Z|  Piirrhaslni?  Acnnts — powrrs  and  dutirs. 

?!  l,'™'"'>    Insnranrf— slatr   of  miinlrlpal. 

1}  Rlllboard    R'Kidatlon— prohih'linn,   rc-B.dallon. 

li  Municipal  Markets — limitations  and  manni;<m<!nt. 


Maintenance  Methods  and  Costs  on 
Wayne  County  Roads 

Heated  Tanks  on  Trailers  Carry  Tar  Filler  for 

Day's  Operations — Hardeners  Mixed  With 

Concrete  for  Patching 

By  Lekoy  C.  Smith 

Engineer  Manager,  County  Road  Commissioners 
Wayne  County,  Michigan 

Extracts  from  a  paper  read  at  the  annual  Michigan 
Conference  on  Higlnvay  Engineering,  Feb.  H,  1923, 
at  the  University  of  Michigan. 

IT  IS  usual  to  figure  maintenance  and  depreciation  on  a 
building  at  the  rate  of  2  to  4  per  cent  annually.  I  have 
no  knowledge  of  any  concrete  pavement  costing  a  greater 
amount  for  maintenance.  Roads  built  ten  years  ago,  with 
a  maximum  thickness  of  6-in.,  before  better  practice  had 
been  established,  required  the  greatest  expenditure.     Main- 


MAINTENANCE  COSTS   FOR    1922  OF    CEMENT-CONCRETE    P.A.VE- 
.MENTS  FOR  VARIOUS    ROADS    IN    WAYNE   COUNTY,    MICHIGAN* 


Name  of  Road  ^         <  O  O^      O         <^  S^ 

Huron  River  Drive 25.5       8         $759      $1,016     $69         414     $0  00084 

WarrcnAvenuc_ 22.0       3        2,261         1.413      167       1.398       0  00060 

.Soven-milc  Road 31.1        7        3.586        9.523     422       1.482       0  00140 

MaclcAvenuc 7.5       6  284  673      127      2,040       0  00031 

RivcrRoad 12.5     11        3,860       2.707     525      3.930       0  00067 

Michidan  Avenue 20.7     II        5,779        4.760     509      4.812       0  00052 

Gratiot  Avenue 4.3       7         1,136  849     462      5,200       0.00044 

*  Notes:  These  fiijures  are  based  on  a  14-hour  traffic  count  per  day.  Calcula- 
tions arc  b.-uicd  upon  a  20(May  year.  Coat  per  mile  docs  not  include  maintenance 
of  shoulders,  ditches,  guard  rails  and  culverts. 

tenance  costs  are  also  directly  in  proportion  to  the  intensity 
of  traffic  and  the  weights  of  the  loads.  These  facts  are 
clearly  indicated  by  the  accompanying  tabulation  of  main- 
tenance costs  for  1922  of  concrete  pavements  in  Wayne 
County,  Michigan. 

As  will  be  noted,  thoroughfares  upon  which  there  should 
be  60-ft.  pavements,  lowered  to  city  grades,  with  under- 
drainage,  are  still  being  maintained  as  16  and  18  ft.  con- 
crete roads,  none  of  them  more  than  6  in.  thick.  These 
roads  are  now  carrying  traffic  of  from  5,000  to  10,000 
vehicles  per  day. 

Maintenance  of  concrete  pavement  involves  the  tarring 
or  asphalting  of  cracks  and  joints,  and  concrete  patching 
where  a  considerable  area  of  the  pavement  is  broken  down. 

Repairing  cracks  and  joints — Three  or  four  times  a  year 
it  is  necessary  to  apply  small  quantities  of  tar  or  asphalt  to 
the  cracks,  joints  and  small  abrasions  in  the  surface  of  the 
pavement.  Central  yards  are  established  in  convenient 
locations  to  supply  materials  for  maintaining  100  to  150 
miles  of  concrete  road.  These  yards  are  situated  adjacent 
to  railroad  sidings,  so  that  tar  may  be  purchased  in  tank- 
car  lots.  From  the  tank-cars  it  is  pumped,  or  blown  by 
air,  into  elevated  storage  tanks  of  15,000  gal.  capacity. 
These  tanks  arc  provided  with  steam  coils  for  heating  the 
tar,  and  arc  insulated  .so  as  to  hold  the  heat.  Five-ton  motor 
trailers  arc  provided  which  will  hold  from  eight  to  ten 
barrels.  The  trailers  have  kerosene  heaters  to  keep  the  tar 
at  the  proper  temperature  during  the  entire  day. 

The  work  is  so  organized  that  a  night  watchman  heats  the 
tar,  fills  the  trailers  and  prepares  the  equipment  for  use 
on  the  following  day.  In  the  morning,  a  tarring  gang  is 
able  to  start  out  from  this  central  yard  with  a  truckload 
of  dry  sand  and  granite  chips  and  a  10-hbl.  trailer  of  hot 
tar,  ready  to  go  to  work.  It  has  been  found  that  the  equip- 
ment outlined  is  of  about  the  richt  capacity  to  supply  a 
tarrintr  rrcw  of  six  men  for  a  day. 

Cone-shaped  distributors  are  more  economical  of  material 
than  the  old-fashioned  pouring  pot  with  a  fan-shaped  nozzle. 
They  arc  also  far  more  easy  to  operate  in  windy  weather. 
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The  advantages  and  economies  of  the  above  methods  of 
tar  distribution  are  apparent.  The  cost  of  the  barrels, 
amounting  to  4  to  5c.  a  gallon,  is  immediately  eliminated. 
The  cost  of  handling  and  filling  is  eliminated  for  the  pro- 
ducer of  the  bituminous  material  vifhich  is  reflected  in  the 
price  paid  for  the  product.  Considerable  saving  is  made  in 
the  cost  of  the  distribution  of  the  tar  on  the  road;  unload- 
ing from  trucks,  dumping  to  the  side  of  the  road,  opening 
the  barrels,  filling  small  tar  kettles  and  heating  the  ma- 
terial by  inefficient  methods  are  eliminated. 

Concrete  Patching — Where  the  pavement  becomes  shat- 
tered or  is  broken  down  in  an  area  of  at  least  1  sq.yd.  it 
has  to  be  repaired  by  some  other  method  than  the  applica- 
tion of  bituminous  material  and  aggregate. 

Such  holes  must  be  torn  out  and  it  is  the  best  practice  to 
waste  the  broken  concrete,  not  using  any  of  it  in  making  the 
patch.  It  is  desirable  to  enlarge  the  hole  to  a  point  where 
but  few  cracks  radiate  from,  or  circle  about  it.  The  excava- 
tion should  be  made  at  least  1  in.  below  the  old  concrete,  and 
the  ragged  edge  should  be  as  nearly  vertical  as  possible,  if 
anything,  undercut,  so  that  the  patch  will  give  support  to 
the  surrounding  concrete.  No  bituminous  treatment  should 
be  given  to  the  edges  of  the  old  concrete. 

The  best  outfit  for  digging  out  the  old  pavement  is  a  large 
portable  air  compressor,  mounted  on  a  five-ton  trailer  and 
driven  by  a  30-hp.  gasoline  engine.  The  capacity  of  the 
compressor  should  be  sufficient  to  furnish  125  cu.ft.  of  air 
per  minute;  this  will  necessitate  a  two-cylinder  8  x  8  in. 
compressor.  This  equipment  is  easily  transported  over  any 
area  accessible  to  motor  truck  haul.  It  will  furnish  air  for 
two  large  concrete  breakers,  which  have  been  found  very 
effective  in  digging  out  and  loosening  the  old  concrete.  In 
fact,  three  men  so  equipped  will  accomplish  more  per  day 
in  removing  old  concrete  than  will  a  gang  of  twelve  men 
using  the  old  method  of  sledge,  pick,  crowbar  and  jack. 

A  small  7-S  building  mixer  will  mix  as  much  concrete  in  a 
day  as  the  air  compressor  will  prepare  holes  for.  Trucks 
delivering  the  aggregate  and  cement  to  convenient  piles 
along  the  road  and  wheel-barrows  feeding  the  mixer  and 
delivering  mixed  material  to  the  holes  are  the  most  common 
and  the  most  efficient  method  for  the  concrete  patching  job. 

Where  traffic  is  heavy,  a  small  central  mixing  plant  is 
desirable.  With  this  arrangement,  a  14-S  mixer  should  be 
used  and  should  be  fed  with  a  batch  hopper  or  bin  which 
can  proportion  and  feed  the  mix  by  gravity.  The  bin  should 
be  fed  by  a  small  i-evolving  crane  picking  the  material  up 
from  piles  where  it  has  been  previously  dumped  from  motor 
trucks.  The  mixed  concrete  from  a  central  mixing  plant 
can  be  distributed  to  the  holes  in  the  pavement  either  by 
small  Ford  trucks  carrying  one  batch  or  by  motor  buggies. 
The  set-up  for  the  central  mixing  plant  should  be  made  at 
frequent  intervals,  say  one  mile,  along  the  line  of  the 
road  to  be  repaired.  The  great  advantage  of  a  central 
plant  is  that  it  does  not  clutter  up  the  highway  with  ma- 
terial, cement  and  equipment,  as  is  the  case  when  the  mix- 
ing is  done  with  a  portable  mixer. 

To  facilitate  traffic  it  is  desirable  to  tear  out  and  repair 
only  one  side  of  the  road  at  a  time,  leaving  the  other  side 
and  shoulder  free  for  passing  vehicles.  Where  the  hole  in 
the  pavement  is  at  the  edge,  forms  consisting  of  2  x  8  in. 
planks  firmly  staked,  or  steel  road  forms,  should  be  used. 
The  patches  should  be  struck  off  with  a  strike-board  and 
should  be  belted — in  fact  all  the  first-class  methods  used  in 
the  construction  of  a  new  road  in  the  way  of  workmanship 
should  be  employed  in  making  patches.  One  of  the  most 
important  things  is  to  build  the  patch  so  there  will  be  no 
unevenness  at  the  junction  of  old  concrete  with  new. 

The  use  of  hardeners  such  as  calcium  chloride,  Cal  and 
hydrated  lime,  is  recommended  in  all  concrete  used  for 
patching.  Experience  indicates  that  about  5  per  cent  by 
weight  is  the  right  proportion.  It  is  admitted  that  the 
resulting  concrete  may  not  ultimately  be  so  strong,  with  the 
use  of  hardener  as  without  it,  but  it  takes  a  permanent  set 
so  that  it  is  safe  to  open  the  patch  to  travel  within  a  week, . 
instead  of  holding  it  closed  the  usual  length  of  time.  This 
is  of  so  much  greater  importance  than  any  other  considera- 
tion that  it  makes  the  use  oi  l.ardeners  imperative. 


Temperature  Variation  in  Eyebar 
Chains  Found  Slight 

RESULTS  of  measurements  of  temperature  differ- 
ences in  the  eyebar  chains  of  the  Elisabeth  suspension 
bridge  over  the  Danube  River  at  Budapest,  Hungary, 
were  recently  communicated  by  Stephan  Gallik,  chief  of 
the  bridge  department  of  the  Ministry  of  Commerce  of 
Hungary,  to  Ralph  Modjeski.  They  indicate  that  the 
effect  of  heating  on  the  side  facing  the  sun  is  so  slight 
as  to  be  negligible  in  stress  calculations. 

The  main  carrying  members  of  the  bridge  are  two 
superimposed  chains,  each  composed  of  twenty  eyebars 
16x1  in.,  cut  from  wide 
plates.  In  the  tests,  which 
were  made  a  number  of 
years  ago,  ten  thermometers 
wei'e  inserted  between  the 
bars  of  the  upper  and  lower 
chains,  in  the  positions  in 
the  sketch  herewith,  two 
in  each  chain  being  placed 
in  the  spaces  nearest  the 
south  side  of  the  chain  and 
the  other  three  distributed 
in  the  remaining  width.  At 
the  location  of  the  thermom- 
eters the  paint  was  scraped  g^^f;  ' , 
from  the  sides  of  the  bars, 
and  recessed  cork  plugs  were  ^  ^j. 
placed  in  these  spaces  so 
as  to  form  small  pockets 
again.st  the  sides  of  the  eye- 
bars.  The.se  pockets  \\ere 
filled  with  mercury  and  the 
thermometer  bulbs  set  in 
this  mercury  bath.  A  de- 
tail sketch  illustrates  the 
arrangement. 

Such  groups  of  thermom- 
eters were  placed  at  several 
points  along  the  length  of 
the  upper  and  the  lower  chain,  and  readings  were  taken 
throughout  a  period  of  two  weeks.  Typical  results  are 
plotted  in  the  diagram  below  the  sketch  of  the  thermom- 
eter location.  The  temperatures  of  the  upper  chain  are 
indicated  by  a  full  line  and  those  of  the  lower  chain  by 
a  dotted  line. 

No  marked  differences  of  temperature  were  found 
except  in  the  bars  nearest  the  sunny  side.  The  outer 
bar  was  from  4  to  9  deg.  C.  and  the  adjacent  bar  1 
to  2  deg.  warmer  than  the  mean  of  all  the  bars,  while 
from  this  point  inward  the  tempei'ature  was  sensibly 
uniform  across  the  remainder  of  the  width  of  the  chain. 
Differences  in  temperature  between  the  upper  and  the 
lower  chain  were  very  slight,  not  exceeding  1  to  1" 
deg.  C.  Calculations  showed  that  if  the  entire  upper 
chain  were  10  deg.  higher  in  temperature  than  the  lower 
chain  the  stresses  would  be  increased  only  9  per  cent 
at  the  worst  point.  As  the  actual  difference  was  less 
than  2  deg.,  it  was  concluded  that  unequal  temperature 
distribution  does  not  influence  the  design  of  the  chains. 


TEMPERATURE    ME.A.SURE- 

MENTS  IN  ETEB.\R 

CHAINS 

Location  of  thermometers 
shown  at  left.  .\t  right  is 
a  detail  sketch  of  the  ar- 
rangement of  mercury 
pockets  to  receive  the 
thermometers.  Two  curves 
at  the  left  represent  the 
average  results  of  read- 
ings during  two  weeks. 


Increase  in  Industrial  Employees 

In  32  out  of  43  basic  industries  there  was  an  increase 
in  the  number  of  men  employed  in  Februaiy  as  compared 
with  January,  according  to  the  Monthly  Labor  Review. 
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O'Shaughnessy  Dam  Completed  and 
Reservoir  Storage  Begun 

Closure  Made  at  Low  Water  "in  the  Dry" — Precast 

Railing  Placed  in  Short  Sections  Is  to  Be 

Used  Again  When  Dam  Is  Raised 

O'SHAUGHNESSY  Dam,  the  name  recently  given  to 
the  main  dam  on  the  Hetch  Hetchy  project  (hitherto 
known  as  the  Hetch  Hetchy  Dam),  which  is  San  Fran- 
cisco's future  source  of  water  supply,  has  been  com- 
pleted except  for  a  few  minor  details  and  was  accepted 
by  the  city  as  of  March  28.  Closure  of  the  temporary 
flood  passageway  through  the  dam  was  made  March  12 
and  the  stream  flow  was  then  discharged  through  valves 
in  the  bypass  tunnel  until  the  last  of  the  construction 
equipment  could  be  removed  from  the  valley.  Storage 
is  now  accumulating  in  the  reservoir. 

Under  the  terms  of  the  Hetch  Hetchy  grant  the 
250,000  acres  in  the  Modesto  and  Turlock  Irrigation 
Districts  are  entitled  to  a  specified  flow  taken  to  repre- 
sent approximately  the  natural  flow  of  the  stream  and 
this  natural  flow  must  be  allowed  to  pass  the  dam  when- 
ever the  irrigation  districts  can  use  it  to  advantage. 
The  bulk  of  the  storage  is  to  be  taken  from  flood  waters. 
Records  show  that  in  May  and  June  floods  often  brinp 
enough  water  in  two  weeks  to  fill  the  206,000  acre-ft. 
capacity  of  the  reservoir. 

The  dam  has  been  built  by  the  Utah  Construction  Co. 
to  whom  the  contract  was  awarded  in  August,  1919. 
There  have  been  five  90-day  extensions  of  the  original 
contract  and  until  the  exact  status  of  bonus  and  penalty 
conditions  has  been  determined,  the  exact  amount  of 
payment  under  the  contract  cannot  be  stated.  It  will, 
however,  approximate  a  total  of  $6,000,000  exclusive  of 
the  valves  and  gates  which  were  furnished  under  a 
separate  contract. 

The  accompanying  illustrations  show  the  yardages 
placed  in  the  dam  in  the  successive  months  of  the  con- 
struction period.  The  dam  is  arched  on  a  700-ft.  radius 
and  the  first  construction  stage  just  completed  brings 
the  structure  to  a  total  height  from  foundation  to  cre.st 
of  341  ft.  The  dam  is  298  ft.  thick  at  the  bottom  and 
600  ft.  long  on  the  cre.st.  A  description  of  the  con- 
struction plant  and  program  appeared  in  Engineering 
News-Record,  Sept.  21,  1922,  p.  464. 

The  recently  closed  temporary  passageway  through 
the  dam  had  its  upper  end  tapered  from  a  12  x  13-ft. 
section  at  the  upstream  face  to  a  12xl2-ft.  section, 
32  ft.  from  that  face.  The  natural  stream  flow  had 
been  passing  through  this  passageway  since  being  di- 
verted from  the  bypass  tunnel  to  permit  placing  therein 


the  three  36-in.  valves  and  the  concrete  plug  in  which 
they  are  embedded.  When  closure  of  the  dam  was  to 
be  made  the  valves  in  the  bypass  tunnel  were  opened 
and  the  flow  was  made  to  pass  trough  them  by  means 
of  small  diversion  dams  thus  making  it  possible  to  work 


UPSTREAM  PACE  ^VITH  STORAGE  AOCUMUI^ATING 

Bypa.'^s  Iminel  intake  rack.s  at  left  above  tliem  is  tlif  intake 
for  llie  ntlier  three  36-in.  valves.  Rark.s  in  tlie  tenter  mark 
the  intake  for  six  60-in.  valves.  Giinite  is  being  applied. 
Tiie  railing  is  partially  in  place.  Tower  and  concrete  plant 
beingr  removed.  Floating:  debris  is  eordwood  from  clearing 
contracts. 

"in  the  dry"  in  plugging  the  temporary  passageway 
through  the  dam.  Only  the  32-ft.  tapered  section  was 
plugged,  the  remainder  of  the  passageway  through 
the  dam  was  left  open  and  will  serve  as  an  outlet  from 
the  various  drains  and  inspection  galleries  through  the 
.structure. 

All  the  control  equipment,  consisting  of  six  36-in. 
valves  for  regulating  the  flow  into  the  aqueduct  and  six 
of  60-in.  diameter  for  controlling  the  flow  of  water  re- 
leased for  the  use  of  the  irrigation  districts,  are  in  place 
ready  for  service.  All  these  are  the  Larner-Johnson 
balanced  valves. 

When  the  dam  is  later  raised  the  additional  85  ft. 
contemplated  in  the  original  plans,  the  bank  of  eighteen 
10-ft.  siphon  spillways  on  the  crest  will  \te  filled  with 
concrete.     The  railing  was  placed   in   precast  sections 
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between  posts  16  ft.  apart.    The  posts  are  grouted  into 
reinforcing  bars  projecting  from  the  crest  of  the  dam, 
but  at  least  the  panels  are  to  be  removed  and  used  again 
on  the  crest  at  higher  level  when  the  dam  is  raised. 
The   work   has   been    done   under    the   direction    of 


DOWNSTREAM  FACE  OP  OSHAUGHNESST  DAM 

At  the  base  appears  the  outlet  of  the  temporary  passage- 
way that  is  now  the  main  drain.  Outlets  of  the  six  60-in. 
valves  are  seen  in  the  thicker  section  which  indicates  thick- 
ness of  the  structure  when  the  additional  85  ft.  is  added  to 
the  height.  Outlets  of  three  36-in.  valves  are  close  to  the 
rock  at  the  right. 

M.  M.  O'Shaughnessy,  city  engineer  of  San  Francisco. 
At  the  dam  C.  R.  Rankin  has  been  resident  engineer 
for  the  city  and  A.  E.  Paddock  has  been  resident  engi- 
neer for  the  contractor. 


Microbiology  and  the  Theory  of 
Activated  Sludge 

An  Editorial  Discussion  Reprinted  from  "The  Sur- 
veyor," London,  England,  for  March  9. 

MICROBIOLOGY  and  the  theory  of  activated  sludge 
were  dealt  with  recently  by  Dr.  A.  M.  Bushwell  and  Mr. 
H.  L.  Long  in  a  paper  published  in  Engineering  News-Record. 
The  paper  is  especially  interesting,  as  it  shows  the  order 
in  which  the  protozoa  make  their  appearance  during  the  ma- 
turing of  the  activated  sludge.  There  are,  however,  one  or 
two  statements  made  which  are  based  on  papers  of  other 
authors  that  are  open  to  criticism.  While  it  is  true  that 
Dr.  Fowler  considers  the  process  to  be  partly  due  to  a  clot- 
ting action,  he  cannot  be  said  to  state  that  the  process  is  a 
mechanical  one,  for  in  the  same  paper  he  definitely  states 
that  in  his  view  the  process  is  entirely  due  to  bacterial 
activity.  With  regard  to  Ardern  and  Lockett's  work,  al- 
though they  state  that  nitrification  does  take  place  provided 
that  aeration  is  carried  on  for  a  long  enough  period,  it 
appears  that  clarified  or  clear  effluents  are  produced  without 
the  phenomenon  of  nitrification  taking  place.  The  final  oxi- 
dation to  nitrates  is  possibly  desirable  as  a  safeguard. 

It  is  perhaps  true  that  the  organism  M  7  is  the  only  one 
that  has  been  specifically  mentioned  in  connection  with  the 
activated-sludge  process,  but  it  should  be  remembered  that 
this  organism  was  not  isolated  from  the  sludge  or  sewage, 
but  from  a  canal.  It  does  not  appear  that  this  organism 
has  ever  been  found  in  activated  sludge;  the  way  in  which 
this  organism  acted  was  held  to  explain  to  some  extent  the 
action  of  activated  sludge.  Ellis,  in  "Iron  Bacteria,"  ques- 
tions the  work,  and  doubts  whether  this  organism,  which 
was  described  by  Mumford  in  the  Journal  of  the  Royal  Sani- 
tary institute,  is  an  iron  organism,  and  whether  it  has  the 
power  of  oxidizing  iron  compounds  or  of  secreting  an 
enzyme.     It  must  be  remembered  that  the  organisms  which 


occur  in  sewage  have  been  largely  investigated  and  isolated, 
and  such  organisms  will  occur  in  activated  sludge.  B.  pro- 
teus  vulgaris,  B.  pyocyaneus,  B.  Florescens  liq.  and  others 
have  been  isolated  from  a  sewage  plant  dealing  with  acti- 
vated sludge.  These  were  all  found  to  break  down  nitro- 
genous organid  compounds. 

The  authors  of  the  paper  say  that  a  miscroscopial  exami- 
nation of  the  sludge  does  not  reveal  the  presence  of  ad- 
sorbed matter,  and  that  the  particles  "are  composed  en- 
tirely of  active  growing  microscopic  organisms."  It  is, 
however,  a  fact  that  in  the  examination  of  many  samples  of 
activated  sludge  it  has  always  been  found  to  consist  of 
debris  surrounded  by  bacteria  and  protozoa.  One  would 
hardly  expect  such  an  examination  to  reveal  the  presence  of 
adsorbed  colloidal  matter.  The  action  probably  is  somewhat 
as  follows:  The  sludge,  on  being  agitated  with  the  sewage 
in  the  tank,  adsorbs  on  the  surface  particles  of  colloidal 
matter,  in  this  way  clarifying  the  sewage.  The  organisms, 
particularly  the  bacteria,  feed  on  adsorbed  matter,  there  re- 
ducing it.  The  protozoa  feed  on  the  bacteria  and  also  on 
the  organic  matter  present,  and  thus  the  process  of  purifica- 
tion by  activated  sludge  is  brought  about  by  physical  and 
biological  means. 

[The  foregoing  comments  were  submitted  to  Dr. 
Buswell,  who  has  supplied  the  following  remarks — 
Editor.] 

The  authors  of  the  article  referred  to  in  the  editorial 
from  the  Surveyor  reprinted  above  wish  to  call  attention  to 
the  following  two  points: 

1.  The  sewage  organisms,  B.  proteus  vulgaris,  B.  pyo- 
cyaneus, B.  Florescens  liq.  mentioned  as  having  been 
isolated  from  a  sewage  plant  dealing  with  activated  sludge, 
are  all  liquefying  organisms  and  if  present  would  tend  to 
undo  the  work  accomplished  by  the  sludge  in  changing 
dissolved  and  colloidal  organic  matter  to  an  insoluble  state. 
Our  object  has  been  to  emphasize  the  importance  of  organ- 
isms which  synthesize  rather  than  peptize,  since  they  will 
be  sludge  formers. 

2.  We  do  not  wish  to  be  understood  as  claiming  that 
there  is  no  physical  or  mechanical  phase  to  the  reaction. 
We  do  believe,  however,  that  the  biological  phase  offers  the 
more  fruitful  field  for  research  at  the  present  time.  We 
have  compared  the  activated  sludge  process  to  the  disposal 
of  garbage  by  feeding  it  to  hogs,  realizing  that  the  mechani- 
cal collection  of  the  garbage  is  an  important  part  of  the 
process  but  meaning  to  point  out  that  it  would  not  be 
successful  unless  the  herd  of  hogs  were  cared  for  by  a 
trained  attendant  preferably  under  the  supervision  of  a 
veterinarian.  Considerable  is  known  concerning  the  care 
of  hogs  but  very  little  is  known  concerning  the  organisms 
essential  to  the  activated  sludge  process,  the  sludge  formers. 


Sacramento  Garbage  Being  Fed  to  Hogs 

The  garbage  incinerator  at  Sacramento,  Calif.,  was 
closed  last  October  and  a  start  made  on  disposal  by 
feeding  to  hogs  on  land  rented  by  the  city.  The  city 
collects  the  garbage  and  delivers  it  to  the  hog  farm, 
with  average  haul  of  two  miles.  The  contractor  sup- 
plies the  hogs,  which  must  weigh  not  less  than  80  lb. 
each  when  delivered  to  the  farm,  ^nd  carries  on  all  the 
work  and  does  all  the  business  required.  When  the 
contractor  sells  the  hogs  he  pays  the  city  the  sale 
price  for  one-third  of  the  net  gain  of  the  hogs  in  weight. 
The  contractor  started  with  300  hogs  on  Oct.  9  and 
expects  to  increase  the  number  to  at  least  1,200.  The 
material  not  consumed  by  the  hogs  is  to  be  scraped  up, 
dumped  into  large  holes  and  covered  with  earth.  Accord- 
ing to  estimates  made  by  H.  C.  Bottorff,  city  controller 
of  Sacramento,  the  city  will  make  a  net  profit  of  $1,200 
a  year  on  the  contract  by  this  plan  and  in  addition 
will  save  the  $13,500  a  year  which  it  has  cost  to  operate 
the  garbage  incinerator.  The  population  of  Sacramento 
by  the  census  of  1920  was  65,908. 
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City  Controls  Sub-surface  Use 
of  Public  Streets 

New  York  Borough  Builds  Since  1915  400  Miles  of 

Under-surface  Structures  to  Standard  Plans 

— Complete  Records  Kept 

By  Charles  U.  Powell 

Chief  Engineer.  Topographical  Bureau,  Borouglj  of  Queens. 
New  York  City 

PROFITING  by  the  experience  obtained  in  the  other 
more  intensely  built-up  boroughs  of  the  city  of  New 
York,  the  Borough  of  Queens  in  1915  undertook  to  con- 
trol the  sub-surface  use  of  its  highways.  Careful 
studies  were  undertaken,  and  a  lane  chosen  for  each 
class  of  sub-surface  structure,  so  that  regardless  of  the 
sequence  of  construction,  a  given  structure  is  always 
located  in  the  same  relative  position   in  the  highway. 


standard  gas  pipe  lane  was  on  the  side  of  the  park,  the 
gas  company  was  permitted  to  depart  from  the  standard 
plan  and  place  its  pipe  on  the  inhabited  side  of  the 
street.  By  this  the  need  of  house  connections  crossing 
the  street,  and  the  resultant  damage  to  pavement  was 
avoided.  Likewise,  in  a  few  instances  where  it  became 
necessary  to  join  new  work  with  existing  structures 
built  prior  to  the  standard  plan,  departure  was  permitted 
to  avoid  a  needless  kink  in  the  pipe  or  duct  lines,  but 
this  variation  is  always  limited  to  a  single  city  block. 
Trolley  tracks  in  a  street  also  in  some  cases  influence 
the  location  of  the  sewer  and  other  substructures.  The 
result  is  that  of  the  442  miles  of  sub-surface  structures 
built  in  the  streets  of  Queens  Borough  since  the  adop- 
tion of  the  standard  plan  in  1915,  more  than  400  miles 
have  been  built  in  accordance  with  the  standard  plan. 

The   accompanying   drawing   indicates    the   standard 
location  of  pipes,   ducts,  boxes,  and  manholes  for  the 


Rood'wa)  WicHh   Oreotter  -ttian  40  ft. 
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STANDARD  LOCATION  FOR  SITn.SlRFACE  STUIICTUUKS  IN  QUEENS  HOKOICH   STHKKTS 


The  locations  of  all  the  lanes  were  determined  with  a 
view  to  the  greate.^t  economy  of  con.struction  and  a  mini- 
mum mutilation  of  street  pavement,  as  well  as  to 
economy  of  .space. 

In  the  beginning,  the  adoption  of  a  standard  plan  wa.s 
resisted  by  some  of  the  public  .service  corporations; 
while  these  responsible  acknowlwJKed  the  advantage  of 
the  general  scheme,  the  standard  plan  did  not  in  every 
cane  work  out  with  the  greatest  economy  to  each  struc- 
ture. Wherever  a  structure  can  be  more  economicall.v 
installed  by  a  departure  from  the  standard  treatment, 
requests  are  made  for  special  consideration.  Consider- 
ation is  always  accorded,  but  unless  a  great  saving  Can 
be  efferted,  the  standard  plan  is  insistod  upon. 

There  am,  however,  several  instances  of  departure 
from  'he  plan  for  good  reason.  For  example,  in  the  case 
of  a  street  bordering  upon  a  public  park,   where  the 


various  structures  in  a  roadway  40  ft.  or  less  in  width, 
and  likewise  the  treatment  in  roadways  of  width 
greater  than  40  ft.  It  will  be  noted  that  no  sewer  loca- 
tion is  shown  upon  the  plans.  The  u.sual  location  of  the 
sewer  is  in  the  center  of  the  s'roet,  but  sometimes  it  is 
on  both  sides  of  the  center  in  wide  streets  where  there 
is  more  than  one  line,  and  al."o  where  large  trunks  occur 
along  a  street  with  trolley  tracks.  The  hand  holes,  drip 
boxes,  and  water  gate  locations  are  not  standardized,  it 
being  permissible  to  place  these  where  convenient  out- 
side the  areas  reserved  for  manholes  and  pull  boxes 
standardly  fixed  upon  the  plans. 

To  enforce  the  standard  plan  it  was  necessary  to  con- 
trol the  various  corporations  placing  structures  in  the 
streets.  The  method  of  control  exercised,  in  the  absence 
of  definite  laws  giving  the  P.oroiigh  President  jurisdic- 
tion over  the  placement  of  substructures,  has  been  to 
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require  the  approval  of  the  Substructure  Bureau  before 
permits  to  open  highways  for  construction  are  granted. 
A  public  service  corporation  desiring  to  place  a  pipe  or 
duct  line  has  since  the  adoption  of  the  Greater  New 
York  Charter  been  required  to  obtain  from  the  office  of 
the  President  of  the  Borough  a  permit  to  open 
the  street.  The  Highway  Bureau,  which  issues  these 
permits,  has  since  the  adoption  of  the  standard,  re- 
quired the  approval  of  the  sub-surface  bureau  before 
issuing  permits.  Thus,  in  a  somewhat  back-handed  way, 
the  various  companies  are  made  to  confonn  to  the  plan. 
In  the  course  of  the  first  year  cordial  co-operation  was 
obtained,  for  it  was  learned  by  experience  that  the  plan 
in  the  long  run  worked  for  the  interests  of  all.  From 
the  very  start  the  various  bureaus  of  the  borough  and 
the  water  department  of  the  city  agreed  to  the  standard 
plan,  and  helped  to  realize  it. 

The  Bureau  of  Substructure  is  a  division  of  the 
Topographical  Bureau  of  the  Borough,  which,  under  the 
jurisdiction  of  the  President  of  the  Borough,  Maurice 
E.  Connolly,  is  administered  by  the  engineer  in  charge 
of  the  Topographical  Bureau,  through  the  assistant  in 
charge  of  Substructure  Division,  Thomas  P.  Cunning- 
ham. Thus  the  Topographical  Bureau  designs  and  con- 
trols the  development  of  the  streets  of  the  borough,  both 
horizontally  and  vertically  (location  and  grade)  and  it 
also  controls  the  sub-surface  use  of  the  streets. 


Progress  in  the  Classification  of 
Engineering  Positions 

Committee  of  the  A.A.E.  on  the  Classification 

of  Positions  in  Engineering  Makes 

Encouraging  Progress 

By  a.  B.  McDaniel 

Member,  Civilian  Advisory  Board.  General  Staff,  War  Department, 
Washington,  D.  C. 

IN  THE  decade  preceding  the  World  War,  great  mate- 
rial development  and  prosperity  had  bred  a  general 
feeling  of  smug  satisfaction  in  this  country.  We  con- 
tented ourselves  with  the  happy  thought  that  the 
schools  were  educating  the  young,  the  great  "melting 
pot"  was  assimilating  the  immigrants  of  many  nation- 
alities and  welding  them  into  one  homogeneous  body, 
and  the  industries  were  developing  a  contented  and  effi- 
cient army  of  workers.  This  illusion  was  rudely  shat- 
tered by  the  selective  draft  with  its  revelations  of  phys- 
ical subnormality  of  nearly  one-half  of  the  men  drafted, 
of  illiteracy  to  the  extent  of  practically  one-fourth  of 
the  men  examined,  and  of  deficiency  in  trade  skill  among 
one-third  of  the  men  tested. 

This  startling  condition  of  unpreparedness  necessi- 
tated the  setting  up,  by  the  War  Department,  of  an 
emergency  training  program,  which  included  the  in- 
struction of  130,000  men  in  147  schools  in  67  different 
lines  of  technical  work,  the  establishment  of  the  Stu- 
dents Army  Training  Corps  in  the  colleges  and  univer- 
sities, and  the  development  of  a  new  system  of  educa- 
tional training,  comprising  the  following  steps:  (a) 
The  accurate  definition  of  every  job  to  be  done ;  (b)  the 
determination  of  each  man's  special  abilities;  (c)  the 
allocation  of  men  to  the  jobs  in  accordance  with  their 
predetermined  abilities;  and  (d)  the  development  of  the 
ability  to  master  the  assigned  job  as  rapidly  as  pos- 
sible. 

With  the  aid  of  hundreds  of  the  leading  educators, 


psychologists,  engineers,  and  technical  experts  of  the 
country,  the  government  developed  a  system  of  educa- 
tional training  based  on  the  principle  of  "learning  by 
doing."  This  motivated  form  of  instruction  was  pro- 
ductive of  excellent  results  in  the  intensive  training  of 
men  in  the  various  occupations  and  trades  required  by 
the  non-combative  arms  of  the  military  establishment. 
Early  in  the  development  of  the  army  training,  it  was 
found  that  the  first  step  in  the  preparation  of  courses 
of  instruction  was  the  detailed  determination  of  what 
the  men  must  be  trained  to  do.  This  discovery  resulted 
in  the  preparation  of  brief  statements  of  descriptive 
qualifications  or  minimum  specifications  for  the  various 
positions  for  which  men  were  being  trained. 

Carnegie  Foundation  Report — Several  years  ago  the 
engineering  report,  made  by  Dr.  C.  R.  Mann  for  the 
Carnegie  Foundation  for  the  Advancement  of  Teaching, 
in  co-operation  with  the  four  founder  engineering  so- 
cieties, recommended  that  a  study  be  made  to  ascertain 
just  what  topics  should  be  taught  to  increase  the  effi- 
ciency of  our  educational  plants  and  to  improve  the 
character  of  their  product.  Special  emphasis  was  laid 
in  this  report  upon  the  importance  of  determining  the 
topics  common  to  all  branches  of  engineering. 

This  report  aroused  much  discussion  among  edu- 
cators and  engineers  as  to  the  length  of  courses  of  in- 
struction and  the  nature  and  amount  of  subject  matter 
that  should  be  included  in  our  technical  curricula.  A 
great  variety  of  suggestions  have  been  made  as  to  the 
number  and  combinations  of  general  and  technical  sub- 
jects that  should  be  used.  But  after  several  years  of 
fruitless  discussion,  no  general  agreement  has  been 
reached  and  little  progress  has  been  made  towards  this 
important  study. 

In  any  educational  program,  it  is  of  prime  impor- 
tance that  the  objective  for  training  be  clearly  defined. 
Unless  we  know  where  we  are  going,  but  little  progress  I 
can  be  made.  Thus  it  is  obvious  from  our  recent  army 
experience  that  the  basic  work  is  the  clear  specification 
of  the  results  to  be  accomplished.  This  plan  is  so  very 
obvious  and,  simple  that  one  wonders  that  educators 
have  not  put  it  into  practice  long  ago.  But,  it  must  be 
remembered  that  the  necessary  analysis  must  be  made 
among  the  practitioners  in  the  office  and  field,  and  can- 
not be  done  by  overworked  teachers  iii  the  classroom 
and  laboratory. 

Such  an  analysis  was  initiated  by  industry  about  a 
year  ago  in  three  of  the  larger  manufacturing  centers 
of  the  East.  An  analysis  of  several  positions  in  dif- 
ferent plants  in  the  same  city  indicated  that  it  was 
possible  to  determine  the  basic  requirements  and  pre- 
pare minimum  specifications  which  could  be  used  by 
these  concerns  in  the  selection,  assignment,  and  promo- 
tion of  employees.  Although  the  general  policies, 
methods  of  organization  and  local  conditions  introduced 
special  requirements  for  the  same  positions  in  different 
plants,  it  was  found  that  the  basic  requirements  of  any 
position  were  the  same  in  all  the  plants.  This  discov- 
ery, which  substantiated  the  results  of  similar  work 
carried  on  in  the  army  during  the  past  five  years,  makes 
it  possible  and  logical  to  prepare  statements  of  neces- 
sary qualifications  which  comprise  minimum  require- 
ments. In  one  large  industrial  center,  the  classification 
work  has  proceeded  with  such  success,  that  the  indus- 
tries have  secured  the  co-operation  of  the  local  cham- 
bers of  commerce,  the  public  school  system,  and  local 
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educational  institutions  with  a  view  to  the  preparation 
of  a  suitable  training  program  which  will  be  based  upon 
the  results  of  the  classification  study  now  being  made. 

Woi-k  of  A.  A.  E.  Committee — Several  months  ago  the 
American  Association  of  Engineers  appointed  a  com- 
mittee of  engineers  and  educators  to  make  a  study  of 
the  engineering  field  with  a  view  to  the  classification 
of  its  various  positions.  The  committee  has  started  its 
woi'k  in  the  highway  engineering  field  and  has  secured 
the  co-operation  of  the  U.  S.  Bureau  of  Public  Roads, 
and  several  state  and  municipal  highway  commissions 
and  bureaus  scattered  throughout  the  country.  The 
committee  is  securing  data  from  about  a  thousand  high- 
way engineers  in  the  various  positions  from  chainman 
and  rodman  to  district  or  division  engineer.  These  data 
are  accompanied  by  typical  problems,  which  illustrate 
the  basic  requirements  of  the  various  positions.  For 
example,  the  problems  furnished  by  any  position,  such 
as  resident  engineer,  indicate  the  nature  and  amount 
of  mathematics,  language,  pure  and  applied  science, 
economics,  law,  accounting,  etc.,  as  well  as  the  execu- 
tive, supervisory,  manipulative,  and  technical  abilities 
required. 

The  minimum  specifications  for  the  different  posi- 
tions are  being  prepared  after  a  compilation  and  a 
thorough  study  of  the  data,  received  in  the  occupational 
'studj-  sheets.  These  specifications  clearly  and  briefly 
state  the  minimum  or  basic  requirements  as  to  the 
things  a  man  must  be  able  to  do,  the  things  that  he 
must  know,  and  the  personal  abilities  and  qualities 
which  he  must  possess  in  order  to  fulfill  the  demands 
of  the  position.  The  local  conditions  of  climate,  topog- 
raphy, transportation,  organization  policies  and  sys- 
tems, etc.,  will  often  introduce  special  features  in  many 
positions.  Past  experience  has  indicated,  however,  that 
for  any  position,  the  basic  requirements  are  practically 
the  same  in  different  organizations  and  in  different 
parts  of  the  country. 

The  experience  of  the  army  in  the  selective  draft,  of 
industry  in  its  personnel  service  relations,  and  of  a 
large  number  of  employment  bureaus,  licensing  boards, 
civil  service  commissions  and  similar  agencies,  clearly 
indicates  the  wide  field  of  use  of  minimum  spyecifications 
for  the  proper  selection,  assignm.ent,  promotion  and 
transfer  of  workers  in  all  fields  of  labor.  As  time  goes 
on,  experience  emphasizes  the  need  of  these  funda- 
mental instruments  for  the  proper  allocation  of  per- 
sonnel, .so  that  it  may  be  possible  to  fit  "round  pegs  into 
the  round  holes"  with  a  minimum  expenditure  of  time 
and  energy. 

Engineering  educators  and  practising  engineers  are 
generally  in  accord  that  our  technical  cour.'es  should 
train  students  in  the  fundamental  elements  of  the  pro- 
fession. Also,  there  seems  to  be  a  general  agreement 
as  to  the  importance  of  providing  a  suitable  background 
of  training  in  subjects  of  a  general  or  cultural  nature. 
Undoubtedly  the  work  of  the  Committee  on  the  Classi- 
fication of  Engineering  Positions  will  be  of  definite  as- 
sistance to  educators  in  pointing  out  the  fundamental 
elements  of  technical  training.  The  practitioners  in  the 
engineering  field  intimate  that  more  time  and  attention 
should  be  given  in  engineering  curricula  to  humanistic 
subjects.  It  is  evident  that  the  technical  schools  .should 
give  careful  consideration  to  the  possibility  of  provid- 
ing some  instruction  in  economic  principles,  business 
relations  and  industrial  organization.  The  large  num- 
ber of  engineers  who  are  enrolled  in  correspondence 
'schools   giving  instruction   in  economics,   business  ad- 


ministration and  similar  subjects  shows  that  the  engi- 
neers above  the  mere  technical  grades,  require  a  thor- 
ough grasp  of  social,  economic  and  business  principles. 

The  work  of  the  committee,  even  in  this  preliminary 
stage,  points  out  the  impoi-tance  of  a  thorough  study  of 
the  present  status  of  engineering  education.  Are  the 
engineering  schools  of  the  country  turning  out  only  nar- 
row-gage technicians?  Should  not  the  engineering  cur- 
ricula provide  for  a  broad  fundamental  training  in  pure 
and  applied  science  with  a  suitable  background  of  the 
humanistic  studies?  Are  the  technical  schools  fulfilling 
their  entire  function  if  some  provisicn  is  not  made  for 
the  direction  and  guidance  of  the  young  men  and  women 
who  leave  their  cloistered  halls  to  enter  the  arena  of 
life?  In  order  to  answer  these  questions  properly,  is  it 
not  necessary  to  have  fundamental  data,  which  can  only 
be  secured  from  careful  job  analyses  and  minimum 
specifications  made  by  the  practitioners  in  the  profes- 
sion, who  know  the  actual  requirements  of  the  work? 

The  report  of  the  Committee  on  the  Classification  of 
Engineering  Positions  will  be  available  some  time  in 
May. 

Seepage  Losses  From  Mackay  Reservoir 

By  Lynn  Crandall 

■Watermastt-r.  i;ig  Lost  River.  Mackay,  Idaho 

IN  CONNECTION  with  the  administration  of  the 
waters  of  Big  Lost  River,  Idaho,  for  the  past  few 
years,  records  have  been  collected  showing  the  seepage 
losses  through,  under  and  around  the  Mackay  dam.  Con- 
ditions at  the  site  of  this  dam,  together  with  the  results 
of  experiments  on  models  and  a  proposed  design  for  a 
dam  at  the  site,  are  given  in  detail  in  the  Transactions 
of  the  American  Society  of  Civil  Engineers,  Vol.  LXXXI, 
December,  1917,  page  1. 

The  dam  as  built  and  now  in  use  consists  of  a  gravel 
fill  about  70  ft.  high  at  the  point  of  maximum  height.  It 
has  a  top  width  of  174  ft.,  an  upsti-eam  slope  of  3  to  1 
with  a  facing  several  feet  thick  of  fairly  fine  material, 
a  downstream  slope  of  about  IJ  to  1  riprapped  with 
heavy  rock.  The  storage  capacity  at  a  gage  height  of 
64  ft.  is  41,000  acre-feet.  Usually  the  gates  at  the  dam 
are  closed  tight  during  the  winter  months  and  the  dis- 
charge at  the  measuring  station  two  miles  below  the  dam 
at  such  times  >s  shown  in  the  following  tabulation: 

TABLE    I— DI.SCHAUGE    I\    SKCOND-FFET    AT    GAGING    .STATION 

BELOW  MACKAY  DAM  WITH  GATES  AT  DAM  CLOSED 
Gagp  Height, 


I9I8-I9I9   1919-1920 


^20  1921 

1921-1922 

r>22-1923 

50 

52 

63 

75 

84 

100 

95 

97 

Records  for  all  stages  each  season  are  not  complete  as 
the  gates  were  partly  open  at  times,  and  no  records  at 
all  are  available  for  gage  heights  over  55  ft,  as  stages  in 
excess  of  this  amount  have  only  been  attained  during  the 
flood  period  when  the  gates  are  partly  open  to  pass  water 
needed  for  irrigation.  About  25  per  cent  of  the  dis- 
charge shown  appears  in  the  river  channel  immediately 
below  the  downstream  toe  of  the  dam;  the  balance  flows 
into  the  river  at  various  points  between  the  dam  and  the 
gaging  station.  No  time  interval  was  used  in  preparing 
this  table,  the  discharge  in  each  case  being  the  discharge 
on  the  particular  day  when  the  reservoir  reached  the 
indicated  gage  height. 
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Gravity  Freight  Yard  at  Canton,  Ohio;  W.  &  L.  E.  Ry. 

Single  Switching  Incline  Without  Hump  Classifies  Traffic  in  Both  Directions — Scale  on  Incline — Engine 

Terminal  With  Turntable — Repair  Tracks 


THE  revision  and  enlargement  of  the  Gambrinus 
freight  yard  and  engine  terminal  of  the  Wheeling  & 
Lake  Erie  Ry.  at  Canton,  Ohio,  is  a  good  example  of 
improvements  needed  or  being  made  at  division  points 
on  many  railways  in  order  to  facilitate  the  handling 
of  increased  traffic.  In  this  case  the  work  includes  relo- 
cation of  main  line,  construction  of  additional  yard 
tracks,  introduction  of  gravity  switching  and  the  con- 
struction of  a  new  engine  terminal.  Topographical  con- 
ditions permit  of  gravity  movements  without  the  con- 
struction of  a   "hump"  to  give  the   necessary  grades. 


of  change  in  tonnage  rating.  Standard  tonnage  trains 
are  rated  at  3,060  tons  (loaded  cars)  northbound  and 
2,400  tons  (loaded  and  empty  cars)  southbound,  the 
number  of  cars  being  fifty  in  each  case.  The  average 
number  of  cars  switched  daily  is  225  northbound  and 
200  southbound.  About  30  "bad-order"  cars  and  75 
"hold"  cars  are  switched  out  daily. 

Yard  Layout — In  the  original  location  the  main  track 
from  Zanesville  ran  north  of  the  receiving  yard  in  a 
long  curve  and  then  crossed  the  head  of  this  yard,  con- 
tinuing along  the  south  side  of  the  classification  yard. 


Crossover 

Runaround  track-,         frog-,,^ 


^^Roundhouse 
^Machine  Shop 
Wafer  Tank 


^Ashpit 


^-Mamjra^ 

MlMlliM-'iHlMMnni  I  iiiuiJt 


<-G+a4&— T-= 


XonnecHon  fo  yard 
°°     1^ T^ZPi^n  frack 


/Runarourjd  frack 
^^^'-Connecfion  fo 
oid  rnain 


Profile  of  Main  Track  and  Runansund 


FIG.  1— LAYOUT  OF  FREIGHT  YARD  AND  EINGINE  TERMIN.^L,  OF 


The  Gambrinus  yard  at  Canton  was  established  orig- 
inally in  1917-1918,  and  is  a  division  yard  on  the  main 
line  from  Zanesville  to  Cleveland,  Ohio.  Although  the 
railway  runs  practically  north  and  south  it  lies  in  an 
east  and  west  direction  through  Canton,  as  indicated  by 
the  plan,  Fig.  1.  On  the  divisions  served  by  this  yard 
thd  ruling  grades  are  0.5  per  cent.  Fig.  2  is  a  view 
looking  east,  with  the  coaling  station  and  engine  ter- 
minal at  the  left  and  the  classification  yard  at  the  right. 
Traffic  Conditions — As  in  most  cases  of  this  kind  the 
design  of  the  improvement  was  governed  largely  by 
traffic  and  operating  conditions.  At  the  Gambrinus 
yard  there  are  ordinarily  about  six  trains  daily  in  each 
direction.  Coal  represents  60  per  cent  of  the  north- 
bound traffic,  while  the  southbound  movement  consists 
mainly  of  miscellaneous  freight.  Practically  all  in- 
bound trains  are  broken  up,  the  cars'being  classified  for 
various  destinations  and  for  local  distribution.  A  few 
sdlid  trains  are  run  through,  with  only  a  change  of 
engines  and  filling  out  with  additional  cars  on  account 


In  the  recent  revision,  one  of  the  new  tracks  on  the 
south  side  of  the  receiving  yard  is  utilized  as  the  main 
track,  thus  avoiding  the  crossing  of  yard  tracks.  When 
additional  i-eceiving  tracks  are  required  a  new  and 
direct  main  track  will  be  built  on  the  location  indicated 
by  a  dotted  line  in  Fig.  1.  The  old  curved  main  track, 
with  its  wye  for  turning  engines,  will  be  retained,  but 
instead  of  crossing  the  yard  tracks  it  will  lead  into  the 
engine  terminal. 

Since  the  heavier  movement  is  east  and  northbound, 
the  layout  is  planned  with  a  special  view  to  the  han- 
dling of  traffic  in  this  direction.  In  the  general  plan 
there  are  two  yards  in  tandem  connected  by  the  gravity 
switching  track  or  incline  and  by  other  auxiliary  tracks. 
Northbound  trains  enter  a  receiving  yard  having  seven 
tracks  for  62  to  84  cars.  The  north  track  is  a  thorough- 
fare or  running  track  and  at  present  the  south  track  is 
utilized  as  the  main  track,  but  future  widening  of  the 
yard  will  be  on  this  latter  side.  Beyond  the  gravity 
track  is  the  classification  yard,  with  fifteen  body  tracks 
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for  165  to  210  cars  each  and  two  leads  or  running 
tracks.  Southbound  trains  from  Cleveland  also  enter 
the  same  receiving  yard,  since  there  is  a  gravity  switch- 
ing track  in  one  direction  only  and  the  classification 
yard  serves  for  traffic  in  both  directions. 

Yard  tracks  are  laid  mainly  with  90-lb.  rails  and 
gravel  ballast.  Body  tracks  are  spaced  14  ft.  c.  to  c, 
and  ladders  or  running  tracks  are  20  ft.  c.  to  c.  from 
body  tracks.  Frogs  ai-e  mainly  No.  8.  All  switches 
are  operated  by  hand.  A  caboose  track  is  arranged 
parallel  vdth  the  gravity  incline  track,  and  parallel  with 
this  also  is  a  runaround  track  for  bypass  movements 
of  cars  or  trains  through  the  yard.  The  main  line  is 
single  track,  but  at  each  yard  entrance  a  freight  lead 
track  about  4,000  ft.  long  is  provided,  so  that  trains 


though  the  switching  for  classification  of  cars  is  by 
gravity  movement  there  is  no  actual  hump,  the  yard 
being  so  graded  that  all  movements  for  classification  are 
on  descending  grades.  Thus  the  usual  ascending  grade 
to  the  summit  of  a  hump  is  absent  in  this  case,  as  will 
be  seen  by  the  profile  in  Fig.  1.  From  the  head  of  the 
gravity  incline  there  is  an  accelerating  grade  of  2.5  per 
cent  for  25  ft.,  followed  by  50  ft.  of  0.6  per  cent,  on 
which  the  150-ton  track  scale  is  located.  Thence  a 
second  accelerating  grade  of  2.5  per  cent  extends  50  ft. 
to  the  head  of  the  classification  ladder.  In  the  classi- 
fication yard  the  grade  is  0.243  and  0.385  per  cent. 
It  is  not  the  practice  to  uncouple  every  car  at  the 
head  of  the  accelerating  grade,  cuts  of  cars  for  the 
same  destination  being  switched  at  one    movement  and 


WHEELING  &  I>AKK  KKIK  KY.,  AT  C/VNTON.  OHIO.  ANIJ  I'UOFILE  OK  VAKU 


destined  for  the  yard  can  be  kept  clear  of  the  main 
track.  For  night  work  the  yard  is  lighted  by  flood 
lights  mounted  on  the  coaling  station,  the  roundhouse 
and  a  highway  bridge  which  spans  the  gravity  track. 

A  considerable  amount  of  grading  was  required  for 
the  additions  to  the  yard  layout.  This  included  a  daep 
cut  of  141.700  cu.yd.  and  a  fill  of  112,560  cu.yd.  for  the 
receiving  yard  and  itH  connection  with  the  classification 
yard,  but  the  latter  yard  required  only  light  filling. 
The  main  track  from  Zanesvilie  approaches  the  yard 
on  an  ascending  grade  of  0.7  per  cent  and  yard  track.s 
rise  from  the  main  track  connection  on  a  grade  of  ap- 
proximately 0.4  per  cent  which  continues  into  the  re- 
ceiving yard.  Beyond  this  the  grade  falls  at  0.36  per 
cent  to  the  end  of  the  ladder,  whence  there  is  a  level 
stretch  to  the  gravity  incline.  From  the  foot  of  thi.s 
incline  a  descending  grade  of  0.243  and  0.385  per  cent 
extends  to  the  main  track  connection  and  continues  on 
the  main  line. 

Gravity  Switching — An   unu.sual   feature    is   that   al- 


weighed  automatically  in  passing  over  the  scale.  The 
speed  averages  8  m.p.h.  on  the  first  grade,  6  m.p.h.  over 
the  .scale  and  10  m.p.h.  to  the  head  of  the  classification 
ladder. 

yard  Operation — In  the  receiving  yard  at  the  west 
end,  the  road  engines  are  cut  off  and  proceed  past  the 
hump  by  a  runaround  track  on  a  grade  of  0.834  per  cent 
to  the  engine  terminal.  When  the  train  has  been 
marked  or  carded  a  yard  engine  pu.shes  it  to  the  head  of 
the  accelerating  grade  for  classification.  The  caboose 
is  placed  on  a  second  runaround  track,  south  of  the 
hump,  ready  to  be  switched  to  an  outbound  train.  Out- 
bound trains  for  both  north  and  south  movements  are 
made  up  on  certain  tracks  of  the  classification  yard 
which  arc  assigned  as  departure  tracks.  These  tracks 
are  equipped  with  compressed  air  piping  for  testing  the 
train  brakes  before  the  road  engines  are  attached. 

For  a  switching  service  of  about  425  cars  daily  (in- 
cluding both  directions)  five  yard  engines  are  required 
for    the    24-hour    day.      About    thirty    bad-order    cars 
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daily  are  switched  out  and  moved  to  the  repair  tracks. 
About  seventy-five  "hold"  cars  are  also  switched  out 
daily  and  moved  to  assigned  tracks  in  the  classification 
yard  to  be  held  awaiting  orders  for  further  movement. 

As  an  example  of  the  way  in  which  yard  tracks  are 
assigned,  the  following  list  is  given: 

Repair  Tracks:     (1)   Cars  for  train  No.  190   (which 


FIG.  2 — CANTON  YARD  AND  ENGINE!  TKRMINAL 

is  a  fast  freight),  (2)  coach  repairs,  (3  and  4)  bad- 
order  cars,  (5)  repair  track  at  present  occupied  by 
wrecking  train.  Classification  Tracks:  (1)  and  (2) 
"Hold"  cars  and  cars  for  B.  &  0.  R.R.  and  for  local 
industries  and  team  tracks  in  the  Allen  St.  district; 
(3)  merchandise  cars  for  the  Canton  freight  house  and 
for  local  industries  in  what  is  known  as  the  middle  dis- 
trict; (4)  cars  for  South  Canton;  (5)  cars  for  United 
Furnace  Co.  and  United  Alloy  Co.;  (6)  branch  local  and 
swing  cars;  (7)  and  (8)  empty  box  cars  in  reserve,  for 
prospective  loading;  (9)  cars  for  Pennsylvania  R.R. ; 
(10)  cars  for  Berger  Co.  and  north  end  industries;  (11) 
a  lead  or  thoroughfare  track;  (12)  northbound  local 
cars;  (13)  cars  for  Akron,  Cleveland  &  Youngstown 
Ry;  (14)  carsforKent;  (15)  and  (16)  cars  for  Cleveland. 

Engine  Terminal — About  twenty  road  engines  have 
to  be  cleaned  and  served  daily  at  this  point  in  addition 
to  the  five  yard  engines.  For  this  service  a  compact 
engine  terminal  is  provided,  having  approaches  from 
each  end  of  the  yard,  as  shown  in  Fig.  1.  The  east  or 
main  approach  has  two  tracks  leading  to  the  turntable 
and  a  third  stub  track  for  coal  and  ash  cars.  Both  of 
these  engine  tracks  are  served  by  a  coaling  station,  a 
water  column  and  a  double  ashpit. 

The  100-ft.  turntable  is  of  the  continuous  girder  type, 
supported  at  the  center  and  at  each  end,  thus  eliminat- 
ing the  necessity  of  spotting  the  engine  in  position  as 
on  the  balancing  type  of  turntable.  There  is  said  to  be 
also  less  shock  in  moving  the  engine  on  and  off  the  turn- 
table. A  300-hp.  motor  is  geared  to  the  carrying  wheels 
at  one  end  and  the  turntable  can  be  moved  through  a 
complete  revolution  in  90  seconds.  The  ten-stall  round- 
house is  115  ft.  deep,  except  that  for  a  space  of  four 
stalls  it  is  135  ft.  in  order  to  provide  a  machine  shop. 

This  building  has  walls  of  brick  and  steel  sash,  with 
a  timber  roof  having  beams  supported  on  interior  col- 
umns. Other  facilities  include  a  service  building  for 
the  yard  crews  and  trainmen,  a  wash  room,  foreman's 
office,  transformer  house,  power  house  and  a  boiler 
house  for  heating  the  other  buildings.  A  second  water 
column  serves  the  two  approach  tracks  from  the  east 
end  of  the  yard.  Water  of  good  quality  and  not  requir- 
ing treatment  is  pumped  from  wells  to  two  elevated 
steel  tanks  of  100,000  gal.  capacity  each. 

Two  engine  tracks  are  served  by  the  coaling  .station. 
Fig.  3,  one  track  passing  under  the  bin  and  the  other 


at  one  side.  On  the  opposite  side  is  the  coal  car  track 
with  track  hopper.  This  coaling  station  is  of  timber 
construction  and  has  its  200-ton  bin  divided  into  two 
compartments  in  order  to  handle  different  grades  of 
coal  for  hand-fired  and  stoker-fired  engines.  The  spouts 
discharge  vertically  and  are  so  hung  as  to  have  con- 
siderable latei'al  play  in  order  to  prevent  damage  if 
struck  by  an  engine  while  being  spotted  in  position  or 
started.  Coal  cars  on  the  stub  track  dump  their  con- 
tents into  a  hopper  from  which  the  coal  is  fed  by 
automatic  charging  scoops  or  loaders  into  the  two  1-ton 
buckets,  each  bucket  being  operated  by  a  balanced  elec- 
tric hoist.  Timing  devices  insure  that  the  loaders  and 
buckets  work  in  harmony.  Since  the  hoist  is  operated 
liy  a  worm  gear  the  bucket  cannot  run  away  or  over- 
haul. From  500  to  600  tons  of  coal  are  handled  daily. 
Tlie  sand  drier  has  a  10-ton  bin  and  can  dry  ten  tons 
per  day.  Compressed  air  forces  the  sand  through  pipes 
for  delivery  to  the  engines.  This  coaling  and  sand  plant 
was  built  by  the  T.  W.  Snow  Construction  Co.,  Chicago. 
A  double-track  water-filled  ashpit  which  is  provided 
for  cleaning  the  engine  fires  is  of  reinforced  concrete 
and  has  its  side  slopes  lined  with  paving  brick  laid  on 
a  lA-in.  mortar  bed  and  held  in  position  by  shelf  angles, 
as  shown  in  Fig.  4.  Each  track  has  one  rail  laid  on 
the  wall  of  the  pit  and  the  other  carried  by  a  pair  of 
I-beams  supported  on  posts  spaced  5  ft.  c.  to  c.  These 
posts   are  of  l8-in.   cast-iron  pipe  filled  with  concrete 


FIG.  3 — CO.VLING  STATION  SERVES  TWO  ENGINtl  TRACKS 

and  seated  in  concrete  pedestals.  A  4-in.  water  pipe 
enters  one  end  of  the  pit  and  at  the  other  end  is  an 
overflow  elbow  on  an  8-in.  outlet.  This  elbow  arrange- 
ment is  considered  less  liable  to  obstruction  by  refuse 
than  an  opening  in  the  end  wall.  The  two  engine  tracks 
on  the  ashpit  are  spaced  18  ft.  c.  to  c.  and  at  one  side 
is  an  ash  track  spaced  16  ft.  from  the  engine  track  for 
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the  use  of  a  locomotive  crane  which  removes  the  ashes 
with  a  grab  bucket  at  convenient  intervals.  It  was 
planned  originally  to  handle  the  bucket  from  a  gantry 
crane  spanning  the  three  tracks,  but  the  present  ar- 
rangement is  simpler  and  less  expensive. 

n?'barwrfh      Sx  '  /\        18'  n\      - '  ..    .      Jp 

aVnukon      *5l  -/   II  II   ^>  -^ 


Longitudinal  Sectit 
FIG.  4— WATER-FILLED  ASHPIT 

The  design  and  construction  of  ths  Gambrinus  yard 
and  engine  terminal  were  carried  out  under  the  direction 
of  W.  L.  Rohbock,  chief  engineer  of  the  railway. 


Removing  Seepage  and  Alkali  from 
Irrigated  Lands 

Excess  Water  in  Soil  Gives  Engineers  Technical 

and  StK-ial  Problems  in  Protecting  and 

Developing  Reclaimed  Areas 

By  D.  W.  Murphy 

Co.n.suUing  IJngin.-.r,  Lus  Angeles.  Calif. 

A  PECULIARLY  difficult  problem  which  ari.se.s  in 
the  maintenance  of  lands  reclaimed  by  irrigation 
in  the  arid  di.stricts  of  the  West  i.s  the  liability  of  the.se 
land.i  being  damaged  by  the  accumulation  of  an  exce.s.'i 
of  water  in  the  sub.soil  and  the  consequent  gathering  on 
the  surface  of  earthy  .salts,  commonly  called  "alkali," 
to  such  a  degree  as  to  prevent  profitable  crop  produc- 
tion. This  difficulty  is  accentuated  by  the  fact  that  it 
is  not  purely  of  an  engineering  character,  but  is  so 
interwoven  with  ."ocial  or  economic  considerations  that 
th?  engineer  must  have  .som?thing  more  than  technical 
ability  in  order  to  deal  with  it.  He  mu.'<t  be  able  to 
secure  the  confidence  of  the  people  and  without  alarm- 
ing them  unduly  to  convince  them  of  the  necessity  of 
providing  for  conditions  which  may  not  be  apparent 
for  months  or  years. 

It  is  safe  to  say  that  15  to  20  per  cer.t  of  the  lands 
reclaimed  by  irrigation  have  been  ruined  or  are  en- 
dangered by  se-page  or  alkali.  Assuming  that  a  total 
of  20,0f)0,000  acres  of  land  have  been  irrigatfd  within 
the  United  States,  then  from  3.000,000  to  4.000.000 
pcres  have  been  affected  and  possibly  a  million  acr-s 
hiive  been  rendered  useless.     If  the  co.st  of  irrigation 


and  other  improvements  is  taken  at  $100  per  acre,  then 
the  net  loss  is  about  $100,000,000.  Much  of  this  loss 
could  have  been  prevented,  if  engineering  skill  and 
forethought  had  been  employed. 

Sufficient  studies  and  investigations  have  been  made 
and  sufficient  works  constructed  to  show  the  feasibility 
of  protecting  reclaimed  lands  from  a  waterlogged  and 
alkaline  condition.  The  U.  S.  Reclamation  Service  is 
understood  to  have  expended  already  upwards  of  $10,- 
000,000  in  providing  drainage  works,  and  continued  in- 
vestment must  be  made  as  conditions  develop. 

Extensive  studies  of  this  problem  in  the  Imperial 
Valley  in  southern  California,  have  resulted  in  a  drain- 
age program  involving  the  expenditure  of  $2,500,000. 
Excellent  results  have  been  obtained  already  in  some 
parts  of  the  valley,  but  in  some  other  portions  of  the 
valley  where  exceedingly  tight  soils  exist  considerable 
time  will  be  required  to  restore  the  lands  to  their 
former  condition  and  value.  In  the  Palo  Verde  Valley, 
between  Needles  and  Yuma,  on  the  Colorado  River,  it 
has  been  demonstrated  that  drainage  will  be  effective, 
and  construction  work  is  soon  to  be  commenced. 

Drainage  is  as  necessary  to  the  ordinary  irrigated 
area  as  is  a  sewerage  system  to  a  community  when  an 
abundant  water  supply  has  been  brought  to  the  houses. 
Many  localities  are  becoming  alarmed  at  the  rise  of 
ground  water.  This  rise  is  due  largely  to  the  fact  that 
the  irrigation  water  supply  is  so  great  that  there  has 
been  little  enforced  economy  in  its  use.  On  many  of 
the  irrigation  enterprises  there  has  not  been  a  con- 
tinuous obsei-vation  of  the  ground-water  conditions  or 
a  systematic  study  of  the  subsoil  relations.  As  an 
example  of  these  conditions,  vineyards  worth  $1,000  an 
acre  in  the  San  Joaquin  Valley,  California,  gradually 
went  out  of  bearing.  The  vines  were  pulled  up  and 
alfalfa  was  planted,  but  in  a  few  years  the  alfalfa  also 
ran  out  and  barley  was  tried.  Later,  the  land  was  given 
over  to  salt  grass.  This  great  loss  could  have  been 
avoided  by  proper  diagnosis  and  treatment  before  the 
conditions  appeared  on  the  surface. 

Taking  care  of  irrigated  lands,  especially  in  large 
areas  provided  with  an  abundant  water  supply,  in- 
volves the  following  considerations:  (1)  The  determi- 
nation of  ground  water  and  alkali  conditions  of  the  soil ; 
(2)  the  working  out  of  measures  which  will  control  the 
ground  water  and  protect  soils  from  becoming  unfit  for 
cultivation.  Detailed  Studies  along  these  lines  are  fre- 
(juently  of  little  interest  to  the  engineer  trained  pri- 
marily in  planning  and  building  works  for  irrigation. 
The  curative  measures  involve  the  planning  and  con- 
struction of  drainage  works  and  the  maintenance  of 
these  works  in  such  condition  that  they  will  perform 
their  functions.  Even  with  adeijuato  drainage  vorks. 
questions  involving  irrigation  and  the  methods  of  han- 
dling soils  in  order  to  keep  them  in  proper  physical 
condition  must  be  given  attention. 

Bi-yond  the  laying  out  and  construction  of  drainage 
works,  constant  vigilance  is  necessary  to  see  that  the 
works  are  properly  performing  their  function  and  that 
new  conditions  or  complications  detrimental  to  the  soils 
do  not  arise  or  are  remedied.  These  problems  may  be 
classed  as  "engineering  questions."  but  many  of  them 
('o  not  come  within  the  .<»cope  of  ordinary  engineering 
practice.  They  can  be  solved  when  engineers  and  others 
who  have  to  do  with  irrigation  are  taught  to  realize 
that  all  irrigation  enterprises  are  threatened  by  the 
dangers  of  excess  water  and  alkali. 
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Submarine  Rock  Drilling^  Records 
and  Unit  Costs 

Open  "Lake  and  Inside"  Harbor  Drilling  Alternated 

as  Weather  Determined — Range  System 

Prevented  Duplicate  Work 

By  Emile  Low 

Buffalo.  N.  Y. 

DRILL  boat  operations  in  Buffalo  harbor  and  in  the 
lake  outside  the  harbor  entrance  make  possible  a 
useful  analysis  of  submarine  drilling  records  and  costs. 
The  rock  drilled  consisted  of  hard  limestone,  which 
underlies  the  vicinity  of  Buffalo,  and  the  adjacent  north 
Canadian  shore  of  Lake  Erie.  The  holes  ranged  from 
4.2  ft  to  8.6  ft.  deep.  It  was  necessary  to  drill  to  a 
minimum  of  26  ft.  below  mean  lake  level,  in  order  to 

TABLE    I— OUTPUT   TOTALS   OP"'    DRILL   BOAT 


TABLE   II— UNIT   PERFORMANCES   OF   DRILL    BOAT 
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make  sure  that  no  material  was  left  above  the  depth  of 
23  ft.  This  necessitated  drilling  3  ft.  below  grade. 
The  spacing  of  the  holes  was  4  ft.  between  the  rows  and 
also  4  ft.  between  holes.  Generally  30  holes  were  drilled 
at  one  setting  of  the  drill  boat,  each  hole  being  shot  as 
soon  as  finished. 

The  boat  was  steel  and  had  a  length  over  all  of  137.5 
ft.,  a  beam  of  32  ft.,  and  a  depth  of  6.5  ft.  It  was 
anchored  in  position  for  drilling  by  four  spuds,  one  at 
each  corner.  It  carried  five  steam  drills,  each  mounted 
on  a  structural  steel  frame,  the  drills  being  raised  and 
lowered  by  cables  operated  by  small  hoisting  engines, 
instead  of  by  a  hydraulic  cylinder.  With  this  exception 
the  other  equipment,  spud  and  other  hoisting  machin- 
ery, boilers,  etc.,  did  not  vary  much  from  the  usual  drill 
boat  outfit.  Loading  the  holes  and  firing  the  charges 
were  done  in  the  customary  manner. 

Tables  I  and  II  give  the  performance  and  time  rec- 
ords. The  explosive  used  was  Atlas  60  per  cent  nitro- 
glycerine in  2  X  8  in.  cartridges.  The  boat  was  operated 
day  and  night,  in  two  11-hour  shifts,  the  crews  chang- 
ing at  6  o'clock  a.m.  and  at  6  o'clock  p.m.  Each  crew  and 
their  wages  were  as  follows: 

I  Foreman — $6  00  per  day $6  00 

5  Drillers— $3.31!  per  shift  of  II  hoiir.s  16  57 

I  Blaster— $3.  59  per  shift  of  II  hours  3.59 

6_Deckhands — $2.  71  per  shift  of  I  I  hours 16,26 

IfFireman — $3 .  04  pershift  of  1 1  hours 3  04 

1  Blacksmith — $3.  59  per  shift  of  1 1  hours 3  59 

2  Blacksmith  helpers — $2.  49  per  shift  of  II  houns,  4.98 
Overtime,  estimated 97 

Pershift $55  00 

Per  hour 5  00 

The  men  lived  ashore  and  boarded  themselves,  being 
carried  to  and  from  their  work  by  the  construction  com- 
pany's tugs. 

In  addition  to  the  wages  there  Were  other  fixed  ex- 
penses per  shift,  which  are  tabulated  below: 

Coal— 4  tons  (a>,  $3 .  00 $  1 2  00 

Oil  and  waste 2 ,  00 

Small  repairs  and  incidentals ,  8 .  CO 

Total $22  00 
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The  total  expense  of  operation  was  then  $77,  or  $7 
per-  hour. 

Table  III  shows  approximately  the  cost  of  operating 
the  drill  boat  during  the  time  of  its  employment.  The 
capital  cost  was  as  follows: 

Cost  of  drill  boat $50,000 

Interest,  6%  for  I  year. . . ,  $3,000 

Depreciation,  10%  for  I  year  5.000 

Total..  .  ,  .     $8,000 

The  boat  was  actually  engaged  in  work  7'  months, 
but  to  allow  for  fitting  out  and  laying  up,  8  months 
time  has  been  allowed.  It  will  be  noted  that  the  time 
lost  was  only  a  little  over  5  per  cent  of  the  total  possible 
working  time. 

The  largest  item  of  expense  is  labor,  36  per  cent; 
fuel,  oil,  waste  and  repairs  are  14  per  cent;  while  tow- 
ing, explosives  and  interest  and  depreciation  are  each 
13  per  cent.  The  items  of  superintendence,  yard  and 
office  expenses  make  up  the  remaining  11  per  cent.  To 
the  above  cost  must  be  added  that  of  dredging  which 
will  average  20c.  per  cubic  yard  for  drilled  and  blasted 
rock,  scow  measure,  which  is  equivalent  to  40c.  place 
measure. 

TABLE    III-DRILL   BOAT   OPERATING    COSTS 


Labor.  200  days.  @                     $110,00=  $22,000 
Fu'M.  nil.  waste,  repairs,  etc., 

200  (lavs  I"'                                      44,00=  8.800 

Tu!!,  towing.  200  days  (a-               40.00=  8.000 

Explosives,  60.0001b.  @                     .  12  =  7,200 

Exploders.  20.000  (tti                            .04  800 

Superintendence,  etc 2.000 

Yard  expenses    3.000 

Office  expenses. 2.000 

Interest  and  depreciation 8.000 

Totals $61,800 


Hole 
$1,39 


hn.ft 
$0,23 


$3.90        $0  63 


Where  submarine  bedrock  excavation  is  carried  on 
in  exposed  situations,  and  operations  are  intermittent, 
the  cost  can  easily  reach  double  that  figured  above. 

The  contractor  was  the  Empire  Engineering  Corpora- 
tion, New  York,  N.  Y. 


Accidents  to  Water  Department  Employees 

Out  of  a  payroll  of  nearly  $2,000,000  at  the  Detroit 
Water  Department  for  the  year  ending  June  1,  1922, 
there  were  248  accidents  to  employees  of  which  205 
were  non-compensable.  Of  the  forty-three  compensable 
cases  the  department  paid  $2,459  compensation  and 
$1,374  hospital  charges.  Fees  for  medical  attention  and 
services  for  the  248  cases  were  $2,515.  Fourteen  first- 
aid  cases  were  cai'ed  for  by  foremen  and  time  keepers. 
Of  ninety-one  automobile  accidents  with  department 
cars  thirteen  cases  were  held  to  be  the  drivers'  fault 
and  nine  unavoidable.  In  forty-five  accidents  outside 
parties  were  held  responsible  but  no  damage  was  done 
the  department  cars.  In  twenty-four  accidents  outside 
parties  were  billed  for  $341.34. 
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Publicity  Only  Will  Not  Raise 
Engineers'  Status 

Potentialities  of  Engineer  for  Public  Leadership 

as  a  Citizen  Must  Be  Developed — 

Operations  in  Iowa 

Abstract  of  report  of  puhlicity  committee   to   the 
Iowa  Engineering  Society,  by  W.  J.  Schlick,  Chairman. 

MOST  discussions  of  publicity  for  engineers  are  based 
on  three  related  principles:  (1)  Engineers  do  not 
have  the  standing,  and  do  not  receive  the  recognition  to 
which  they  are  entitled.  (2)  This  condition  is  due  to  a  lack 
of  appreciation,  resulting  from  a  lack  of  understanding  on 
the  part  of  the  general  public.  (3)  Publicity  will  correct 
this  error  on  the  part  of  the  public.  Publicity  is  considered 
as  a  sort  of  magic  automatic  elevator;  the  engineer  gets  on 
by  writing  something  of  his  work,  or  by  declaring  his  belief 
in  the  above  principles,. and  presto!  he  becomes  recognized 
as  "the"  man  of  value  in  his  community.  The  committee  on 
publicity  of  the  Iowa  Engineering  Society  has  taken  a 
slightly  different  view.  It  believes  that  publicity — news 
stories  and  feature  articles  telling  of  the  engineer's  work 
and  setting  forth  its  value  and  importance  to  the  community 
— is  desirable.  But  it  believes  that  more  will  be  required 
before  the  profession  reaches  the  place  engineers  wish  it  to 
have. 

It  is  hard  to  believe  that  the  world  is  in  a  conspiracy 
to  hold  the  profession  back,  or  that  the  engineer  does  not 
have  the  place  in  public  life  to  which  his  work  and  service 
entitle  him.  In  the  long  run  most  of  us  get  just  what  we 
deserve,  whether  we  are  engineers,  lawyers,  doctors,  mer- 
chants or  bootleggers.  If  this  be  true  it  remains  for  us  to 
find  the  trouble  and  the  remedy  in  ourselves. 

We  frequently  enjoy  having  one  of  our  number,  or  better 
yet  a  prominent  man  from  another  state,  tell  us  how  much 
better  public  affairs  would  be  conducted  if  only  engineers 
were  in  charge  of  those  affairs.  Such  discussions  always 
imply  that  the  engineers  have  all  the  necessary  require- 
ments but  that  some  intangible  something  prevents  them 
from  attaining  those  positions.  Has  your  work  or  mine, 
that  of  the  average  member  of  this  society,  ever  been  such 
as  would  lead  anyone  to  guess  that  we  had  those  qualities? 
Your  committee  believes  that,  potentially,  the  engineer  has 
the  qualifications  necessary  to  a  successful  handling  of  pub- 
lic affairs,  but  that  some  of  the  very  necessary  of  those 
qualifications  are,  at  this  time,  only  potential.  These 
qualifications  exist  but  they  have  not  been  developed  nor 
used.  Too  many  of  us  are  "kidding"  ourselves  into  be- 
.ieving  that  a  desire  to  hold  positions  requiring  tho.se  quali- 
ties is  equivalent  to  a  certain  knowledge  that  we  do  possess 
them.  Until  engineers  choose  to  develop  and  use  those 
qualities,  this  talk  of  the  value  of  the  engineer  in  charge 
of  public  affairs  is  going  to  continue  to  be  largely  talk. 

The  question  of  whether  the  engineer  wishes  to  step  out 
of  the  strictly  technical  field  into  this  broader  field  .seems 
to  be  answered,  so  far  as  this  organization  is  concerned,  by 
the  frequent  discussions  of  these  subjects,  and  your  commit- 
tee felt  free  to  consider  it  becau.se  it  is  unfair  to  expect  a 
little  publicity  work  to  furnish  all  the  power  to  operate  the 
elevator  to  fame  and  recognition. 

What  is  the  outstanding  difference,  so  far  as  this  con- 
sideration is  concerned,  between  the  doctor,  merchant  or 
attorney  who  gets  behind  some  project  of  public  imjirove- 
ment,  and  the  average  engineer?  Simply  this.  The  doctor 
or  attorney  considers  the  improvement  from  a  general 
standpoint  as  a  citizen,  while  the  engineer  considers  it  from 
the  standpoints  of  materials,  stresses  and  economics.  The 
succe.ssful  promoter  consirlers  the  problem  in  terms  and 
from  a  viewpoint  which  the  general  public  can  under- 
stand; the  engineer's  terms  and  viewpoint  are  so  almost 
wholly  "CJreek"  to  the  public  that  they  hardly  know  whether 
he  has  considered  it  at  all.  So  long  as  the  engineer  confines 
his  efforts  wholly  to  his  technical  work  as  an  engineer,  the 
public  cannot  know  much  about  him. 


The  engineer  cannot  educate  the  public  to  his  viewpoint, 
at  the  start  at  least,  so  if  he  wishes  to  put  the  elevator 
into  operation  he  must  adopt  the  viewpoint  of  a  citizen  and 
work  as  a  citizen  of  his  community.  If  he  renders  this 
.sort  of  service  along  with  his  technical  service,  the  public 
can  and  will  recognize  his  value  and  importance.  Pub- 
licity is  necessary,  but  it  is  only  one  part.  When  the  engi- 
neer thinks  and  talks  as  engineer-citizen  he  will  recognize 
more  "news  stories"  in  his  work,  and  will  do  more  work 
that  is  of  itself  news.  If  he  continues  this  development 
he  will  soon  reach  a  stage  where  he  will  "receive"  publicity 
— he  won't  have  to  "get"  it. 

All  of  us  hear  statements  that  "the  society  or  the  pro- 
fession ought  to  do  so  and  so."  What  idea  is  back  of 
such  a  statement?  Too  often  it  is  an  idea  that  the  society 
or  the  profession  is  an  abstract  something,  the  speaker 
having  no  direct  connection  with  the  doing  of  those  things 
though  he  may  come  in  for  a  pait  of  the  benefit.  When 
each  engineer  will  speak  and  think  of  his  society  and  his 
profession  as  "we"  instead  of  "they,"  and  realize  that  he 
is  speaking  and  thinking  of  a  group  of  individuals  and 
not  an  abstract  "it"  or  "they,"  advancement  of  the  profes- 
sion through  society  efforts  will  be  certain.  Upon  these 
principles  the  committee  has  based  its  work.  It  has  con- 
cluded that  legitimate  publicity  for  the  engineer's  work  is 
necessary  and  that  before  the  engineer  can  change  his 
status  greatly  he  must  think  and  act  as  a  citizen  as  well 
as  an  engineer. 

As  we  see  it,  it  is  up  to  the  engineering  profession.  If 
the  members  are  willing  to  pay  the  price  in  work  they  can 
attain  any  status  or  place  they  choose,  but  we  cannot  get 
something  for  nothing  from  the  profession  any  more  than 
we  can  from  the  Iowa  Engineering  Society  or  the  corner 
grocery. 

After  a  consideration  of  the  needs  and  possibilities  the 
committee  decided  on  a  shoit  intensive  program.  (1) 
Letters  to  each  member  of  the  society  asked  him  to  prepare, 
and  offer  to  his  local  paper,  a  description  of  the  interesting 
features  of  his  season's  work;  this  letter  to  be  followed  in 
two  weeks  by  a  follow-up  letter  to  jog  his  memory  if  he 
had  laid  the  first  aside  and  forgotten  it.  (2)  Some  engi- 
neers in  each  county  were  requested  to  take  the  responsi- 
bility of  seeing  that  a  tax-analysis  diagram  for  his  county 
be  prepared  and  copies  placed  in  the  treasurer's  office  and 
the  bank  at  tax-paying  time.  Each  man  was  left  free  to 
organize  the  plan  of  procedure  as  he  saw  fit,  except  that  we 
suggested  that  the  work  be  done  through  and  credited  to 
local  clubs  where  such  clubs  were  formed. 

It  was  realized  that  some  members  would  not  be  in  a 
position  to  prepare  and  publish  articles  because  of  their 
connection  with  organizations  having  a  designated  publicity 
officer,  or  because  of  their  employment  as  subordinates,  but 
we  felt  that  all  should  know  what  we  were  trying  to  do.  A 
number  of  letters  were  received  explaining  why  the  writers 
could  not  do  as  we  suggested.  Some  replies  indicated  con- 
fusion in  the  minds  of  the  writers  as  to  the  difference  be- 
tween news  stories  and  the  longer  descriptive  feature  arti- 
c.es.  There  was  some  tendency  to  criticize  the  papers  for 
refusing  to  print  write-ups  of  the  latter  class  as  regular 
news  items.  Irrespective  of  what  we  may  think  of  the 
relative  importance  of  what  is  printed  and  what  is  sub- 
mitted, we  must  realize  that  if  we  are  going  to  play  the 
newspaper  man's  game  we  must  play  it  his  way,  at  first 
at  least,  because  he  hasn't  asked  us  to  come  over  into  his 
yard  to  play. 

In  only  one  case  did  the  submitted  articles  show  any  tend- 
ency to  attempt  to  use  the  write-up  as  a  means  of  personal 
advertising.  Many  of  the  articles  were  really  good  boosts 
for  the  engineer  in  question  but  he  was  mentioned  only 
in  the  manner  necessary  to  describe  the  work. 

Twenty  engineers  sent  in  clippings  or  reported  th.Tt 
articles  had  Itoen  published  or  accepted  for  publication,  an 
average  of  one  out  of  each  twenty-five  members. 

Oui  batting  average  in  the  tax-analysis  work  has  l>een 
more  gratifying.  Replies  have  Ix-en  received  from  the  men 
in  .18  counties,  nil  but  three  expressing  approval  of  th<>  plan 
and  promising  to  prepare  and  place  the  diagrams. 
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Lower  Mississippi  River  Problems 
Discussed  at  New  Orleans 

Papers  Describe  the  Methods  of  Flood  and  Naviga- 
tion Control  and  Discuss  Necessity  for 
Change  in  Accepted  Methods 

FOLLOWING  the  recently  inaugurated  policy  of  con- 
centrating the  technical  features  of  the  quarterly 
meetings  on  some  one  phase  of  engineering,  the  spring 
meeting  of  the  American  Society  of  Civil  Engineers  at 
New  Orleans,  April  18-20,  was  devoted  to  "The  River 
and  Harbor  Problems  of  the  Lower  Mississippi."  Two 
technical  sessions  were  held  at  which  eleven  papers 
were  presented.  Unfortunately  the  time  allotted  was 
too  short  to  permit  full  discussion  so  that  the  proceed- 
ings consisted  mainly  in  the  presentation  in  abstract 
of  papers  available  in  preprint  form. 

The  papers  fell  roughly  into  two  classes;  those 
descriptive  of  the  navigation  control  and  operation  on 
the  lower  river  and  those  concerned  with  the  matter 
of  flood  control.  The  former,  being  plain  statements 
of  fact,  admitted  of  but  little  difference  of  opinion;  the 
latter,  on  the  contraiy,  were  of  a  highly  controversial 
nature  and  promised  considerable  discussion,  which  as 
it  turned  out,  will  have  to  be  held  over  for  the 
"Proceedings"  of  the  society. 

History  of  River- — Maj.  Gen.  L.  H.  Beach,  Chief  of 
Engineers,  U.  S.  A.,  opened  the  descriptive  papers  by 
an  exposition  of  the  "Work  of  the  Corps  of  Engineers 
on  the  Lower  Mississippi."  He  said  that  the  Missis- 
sippi was  not  to  be  compared  with  the  European  rivers 
on  which  most  of  the  science  of  river  hydraulics  is 
based.  It  is  much  larger,  has  prolonged  i-ainfalls  in 
its  drainage  where  those  in  Europe  are  fed  slowly  from 
melting  snow,  is  silt  bearing  to  a  high  degree  and  of 
great  variability  in  volume.  All  of  these  facts  make 
the  rules  laid  down  abroad  of  limited  value  here. 
General  Beach  recited  the  history  of  the  control  of  the 
river,  the  slow  elevation  and  prolongation  of  the  levees, 
the  two  pass  developments  at  the  mouth  and  the  steady 
improvement  of  the  banks  and  levees  against  caving. 
He  said  that  the  river  needs  continued  study  and  more 
money.  When  the  flood  crises  come  all  the  engineers 
can  do  is  to  watch  the  critical  places  and  fight  the  floods 
by  the  accepted  methods.  He  referred  to  the  work  at 
the  Passes  as  the  most  diflficult  task  in  engineering  in 
the  world  today,  the  one  place  where  sufficient  money 
is  of  little  importance.  General  Beach  did  not  refer 
specifically  to  any  method  of  flood  control  or  to  the 
proposed  spillway  at  New  Orleans. 

Sydney  F.  Lewis,  of  the  Louisiana  State  Engineer's 
oflSce,  said  in  discussion  that  it  was  imperative  for 
control  of  the  lower  river  that  there  be  a  complete  levee 
system,  and  that  the  bank  protection  be  carried  for- 
ward. There  is  more  danger  from  caving  than  from 
overtopping. 

Success  of  Levees — A.  L.  Dabney,  consulting  engi- 
neer of  Memphis,  Tenn.,  presented  in  abstract  a  paper 
entitled  "Success  of  the  Levees  During  the  Flood  of 
1922."  In  general  he  said  the  system  was  proved  suc- 
cessful last  year  for  in  the  1,000  miles  between  Cairo 
arid  New  Orleans,  with  1,400  miles  of  levees  only  partly 
up  to  commission  standard,  there  was  only  one  break 
and  that  in  a  levee  24  ft.  below  standard.     There  were 


two  breaks  below  New  Orleans,  also  in  non-standard 
sections.  He  admitted  that  there  would  have  been  more 
bi'eaks  had  it  not  been  for  determined  fights  at  numer- 
ous points  but  such  fights  are  a  part  of  the  system  of 
levee  control.  He  cited  the  following  tabulation  of 
levee  breaks  in  recent  floods: 


Year 
1882 
1912 
1913 
1916 
1922 


No.  of  Crevasses 

700 

15 

7 

1 

1 


Area  Flooded 

100  per  cent 

30 

10 

5 

1 


As  a  result  he  concluded  that  any  engineering  project 
which  functions  99  per  cent,  as  did  the  levee  system  in 
1922,  is  a  success,  particularly  when  progress  has  been 
made  as  indicated  in  the  table.  Mr.  Dabney  further 
presented  his  prediction  as  to  prospective  flood  heights 
based  on  the  best  present  knowledge,  as  follows :  Cairo, 
57;  Memphis,  47;  Helena,  57;  Baton  Rouge,  48.5;  New 
Orleans,  24.  He  believed  levee  heights  4  ft.  above  these 
gages  would  insure  safety  against  greatest  possible 
flood. 

Spillways — John  Klorer,  city  engineer  of  New  Or- 
leans, in  a  paper  entitled  "The  Flood  Problem  of  the 
Lower  Mississippi  River,"  gave  the  view  of  those  who 
are  not  entirely  satisfiet^  with  the  "levees  only"  theory 
of  control  and  who  feel  that  spillways  below  New 
Orleans  would  tend  to  relieve  that  city  from  danger  in 
extreme  floods.  He  referred  to  the  report  of  the 
"Safe  River  Committee  of  One  Hundred"  described  in 
Engineering  Neivs-Record,  Jan.  4,  1923,  p.  21,  and 
its  recommendation  for  a  spillway  near  the  site  of  the 
Poydras  crevasse,  ten  miles  below  New  Orleans  on  the 
east  bank  of  the  river.  Of  the  "levees  only"  theory 
and  the  safety  of  the  proposed  spillway,  he  said : 

The  policy  of  closing  off  basins  or  parts  of  basins  in  the 
upper  districts  regardless  of  providing  facilities  in  the 
lower  river  for  safely  passing  the  extra  amount  of  water 
thus  sent  to  it  seems  to  have  met  with  little  opposition 
until  recently.  The  attitude  of  complacency  heretofore 
existing  in  this  part  of  the  state  to  such  procedure  may  be 
attributed  to  accepting  unquestionably  certain  doctrines 
preached  by  tjie  Mississippi  River  Commission  most  prom- 
inent among  which  was  the  following:  "An  alluvial  stream 
flowing  in  a  bed  of  its  own  formation  will  ultimately  scour 
out  a  channel  to  accommodate  its  flow."  The  high  author- 
ity pronouncing  this  dictum  was  responsible  for  the  hope 
that  was  aroused  in  the  minds  of  the  people  of  the  valley 
that  an  application  of  the  confinement  theory  would  in  due 
time  enlarge  the  section  of  the  river  and  eventually  take 
care  of  the  floods  at  lesser  heights.  Twenty-five  years 
application  of  this  theory  on  the  lower  river  under  the  most 
favorable  circumstances  have  showed  no  indication  of  the 
fulfillment  of  this  doctrine.  The  very  opposite  conclusion 
is  inescapable  to  anyone  who  will  compare  recent  dis- 
charge measurements  with  those  of,  former  years.  The 
people  of  the  lower  valley  hailed  with  delight  the  announce- 
ment in  1914  of  an  ultimate  levee  grade  based  on  an  ulti- 
mate high  water,  believing  that  the  upward  revision  of 
levee  grades  had  at  last  come  to  an  end.  But  they  have 
since  viewed  with  distrust  the  gradual  degradation  of  the 
term  "ultimate  grade"  into  the  teri.i  "approximate  ultimate 
grade"  and  now  the  more  recent  term  "present  provisional 
levee  grade." 

The  advocates  of  the  Lake  Borgne  Spillway  did  not 
contemplate  that  it  would  be  possible  to  maintain  the  bed 
of  the  spillway  channel  without  erosion.  It  was  recognized 
that  erosion  would  follow  and  as  an  attempt  at  directing 
the  location  of  the  erosion  it  was  believed  that  in  building 
the  side  levees,  these  should  not  be  built  from  excavations 
taken    near   the   berm,    but   should    be    built   by    hydrau'ic 
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dredge,  digging  a  pit  along  the  axis  of  the  proposed  channel 
to  induce  as  much  as  possible  the  scour  to  take  place  mid- 
way between  the  side  levees.  Manifestly  it  would  be 
desirable  to  permit  the  discharge  from  the  spillway  to  dig 
a  channel  for  itself  and  depress  its  bed  or  entrench  itself 
for  the  entire  five  miles  from  the  lake  to  the  weir.  By 
bringing  gulf  level  from  Lake  Borgne  to  the  flexible  con- 
crete mattress  apron  provided  at  the  rear  of  the  weir,  the 
problem  of  maintenance  could  be  localized  and  better 
handled. 

As  to  the  danger  of  the  structure  washing  out  on  account 
of  the  character  of  the  foundation  and  insufficient  dimen- 
sions, this  is  a  question  open  to  discussion  after  examina- 
tion of  a  suggested  plan  that  was  prepared  for  the  con- 
sideration of  the  government  authorities.  It  was  recognized 
from  the  start  that  the  plan  as  submitted  and  as  finally 
decided  on  might  involve  considerable  modifications.  For 
instance  no  study  was  given  to  the  hydraulic  jump  feature 
as  a  means  of  dissipating  some  of  the  energy  of  flow.  The 
shape  of  the  rear  surface  of  the  weir  should  be  dependent 
on  the  outcome  of  observed  results  on  experimental  models 
constructed  to  scale.  The  question  as  to  the  proper  width 
of  the  flexible  concrete  mattress  beyond  the  rock  cribs  while 
shown  as  being  200  ft.  wide  was  also  recognized  as  being 
a  detail  open  to  further  discussion.  A  combination  of  the 
rigid  type  of  structure  typical  of  American  practice,  and 
of  the  flexible  type  of  structure,  as  practiced  in  Egypt  and 
India,  was  chosen,  since  both  types  seem  to  have  desirable 
features. 

With  reference  to  the  boldness  of  the  undertaking  to 
relieve  the  Mississippi  River  of  250,000  sec.-ft.  over  a  weir 
6,600  ft.  long,  constructed  on  a  clay  foundation,  the  job 
does  not  rate  in  magnitude  wath  similar  structures  success- 
fully executed  by  English  engineers  in  India,  notably  the 
Dehri  Weir  (on  the  Sone  River)  which  is  12,500  ft.  long, 
and  constructed  on  a  sand  foundation,  and  with  a  discharge 
capacity  of  830,000  second-feet. 

The  flood  of  1922  will  be  memorable  in  this  end  of  the 
valley  for  many  years,  not  by  reason  of  the  record-breaking 
elevations  attained  by  the  river  that  year,  for  these  will  be 
exceeded  before  many  more  years,  but  by  reason  of  the 
sweeping  aside  of  many  of  the  traditions,  theories,  and  folk- 
lore ideas  concerning  the  flood  control  of  the  Mississippi 
River. 

No  longer  will  the  people  of  the  lower  Mississippi  valley 
believe  the  doctrine  that  you  can  put  more  water  into  the 
river  and  not  raise  the  flood  elevation  appreciably.  No 
longer  will  they  believe  that  if  you  take  water  out  of 
the  river,  it  will  not  lower  the  flood  height  appreciably. 
Fine  spun  theories  about  the  peculiar  behavior  of  sedimen- 
tary streams  under  the  conditions  mentioned  will  no  longer 
convince  them  to  the  contrary.  The  fallacy  of  these  teach- 
ings was  completely  proven  in  1922;  closing  Cypress  Creek 
gap  disproved  the  one,  and  Poydras  crevasse  disproved  the 
other.  As  a  result,  there  has  been  a  slow  sloughing  away 
of  the  confidence  previou.sly  felt  in  the  "levees  only"  theory 
and  an  insistent  demand  for  some  additional  form  of  flood 
control — a  form  of  flood  control  that  spells  lower  flood 
heights,  not  higher  flood  heights — a  form  of  flood  control 
that  provides  not  only  for  flood  protection — but  for  flood 
relief  as  well,  and  the  proposed  spillway  into  Lake  Borgne 
will  partly  afford  the  desired  relief. 

Col.  C.  McD.  Town.send  (retired).  Corps  of  Engi- 
neers, U.  S.  A.,  and  formerly  president  of  the  Mississippi 
River  Commission,  had  prepared  a  written  discussion 
of  the  flood-control  problem  and  the  proposed  spillway, 
which  he  pn-sented  only  in  brief  abstract.  He  said 
that  the  demand  for  a  spillway  was  only  a  repetition 
of  post-flood  activity  for  the  past  75  years.  In  1852, 
according  to  Humphrey  and  Abbott,  the  same  argu- 
ments as  today  were  given  only  to  be  refuted.  Colonel 
Townsend  ,qaid  that  spillways  are  impracticable  mainly 
because  of  the  difficulty  of  disposing  of  the  water 
through  them  and  not  because  of  any  impediment  to 
navigation  due  to  shoaling  of  downstream  channel.     If 


a  spillway  was  to  be  built  below  New  Orleans  there 
are,  he  said,  better  sites  than  that  through  to  Lake 
Borgne.  Fui-ther,  Colonel  Townsend  believed  that  he 
had  absolute  proof  that  the  river  was  deepening  its 
channel  and,  as  a  result,  the  levee  system  would  not 
have  to  be  indefinitely  raised.  He  admitted  that  it  was 
obvious  that  spillways,  outlets  or  crevasses  would  all 
cover  flood  heights:  That  is  not  now  the  debatable 
question.  The  problem  is  the  practicability  of  building 
and  holding  spillways  and  their  economic  necessity, 
considering  the  status  of  the  levee  system  existing. 

A  final  paper  involving  the  question  of  flood  control, 
though  only  indirectly,  was  the  plea  for  a  government 
experimental  hydraulic  laboratory  by  past-president 
John  R.  Freeman.  Mr.  Freeman's  paper  was  in  print, 
an  elaborate  discussion  of  the  present  state  of  knowl- 
edge of  river  hydraulics,  a  description  of  the  few 
experimental  laboratories  of  the  kind  sought,  and  the 
suggested  design  for  the  one  prepared  in  Senator 
Ransdell's  bill  of  the  last  Congress.  In  brief,  Mr. 
Freeman's  argument  is  that  while  there  is  no  certainty 
that  the  Mississippi  flood  problem  will  be  solved  in  the 
miniature  channel  which  can  be  set  up  in  a  laboratory, 
there  is  a  chance  worth  taking  that  investigations 
possible  in  such  a  laboratory  will  contribute  much  to 
our  knowledge  and  practical  applications  may  result. 
In  conclusion  Mr.  Freeman  took  exception  to  the  dictum 
of  Mississippi  River  engineers  that  the  river  must  not 
be  straightened  but  must  be  led  around  the  many  bends 
it  has  established.  He  said  this  is  a  theory  based 
mainly  on  navigation  requirements  and  while  he  did  not 
insist  on  the  straightening  theory  as  the  solution  of 
flood  troubles,  he  did  contend  that  there  might  possibly 
be  more  in  it  than  its  opponents  admit  and  that  it  was 
worthy  of  more  serious  consideration  than  they  are 
willing  to  give  it. 

Lieut.  Col.  E.  J.  Dent,  Corps  of  Engineers,  U.  S.  A., 
the  district  officer  at  New  Orleans,  took  exception  to 
Mr.  Freeman's  theory  that  the  behavior  of  so  tremen- 
dous a  river  as  the  Mississippi  could  be  predicted  from 
a  miniature  stream. 

Papers  on  the  port  and  navigation  problem  consisted 
of  a  general  description  of  the  port  of  New  Orleans 
by  John  F.  Coleman,  consulting  engineer  to  the  Board 
of  Port  Commissioners  at  New  Orleans,  and  of  the 
whole  question  of  lower  river  ports  by  S.  M.  Young, 
chief  engineer  of  the  same  body.  Both  engineers 
pointed  out  the  difficulties  of  construction  on  the 
alluvial  silt  and  of  freight  handling  design  for  a 
varying  stage  of  twenty  or  more  feet.  The  final  papers 
were  in  advocacy  of  increased  river  transportation. 


Additions  to  Wood  Block  Specifications 

Two  new  sections  were  added  to  the  specifications  for 
wood  block  street  paving  and  flooring  which  for  some 
time  have  been  before  the  American  Wood  Preservers 
Association.  The  specifications  were  adopted  as  stand- 
ard. Bituminous  mastic  cushion  consisting  ol  10  per 
cent  of  bitumen,  either  coal  tar  or  asphaltic  oil,  and 
90  per  cent  of  clean,  dry,  .screened  sand  may  be  used 
instead  of  a  cement-mortar  cushion.  To  permit  the 
ma.stic  to  cure  it  is  to  be  spread  a  day  in  advance  of 
laying  the  blocks.  A  maintenance  clause  calls  for  in- 
spection each  summer  and  a  surface  treatment  of  light 
tar  (j  to  ^  gal.)  and  sand  when  the  pavement  show.s 
signs  of  shrinkage  or  open  joints. 
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Five-Story  Chicago  Warehouse  Moved  in 
Two  Directions 

HAULING  a  4,000-ton  building  by  cables  instead  of 
pushing  with  jacks  was  the  method  adopted  in 
moving  the  five-story  warehouse  owned  by  B.  A.  Eckart 
and  occupied  by  the  Continental  Paper  Bag  Co.  on 
North  Ada  St.,  Chicago,  when  its  original  site  was 
acquired  for  the  extension  of  Ogden  Ave.  It  was  neces- 
sary to  move  the  building  110  ft.  south  and  then  220  ft. 
west  to  its  new  location,  where  foundations  had  been 
built  in  readiness.  Cable  haulage  was  adopted  because 
of  the  greater  speed  possible  over  jacking,  which  latter 


=8 


FIG.  1— MOVIXt;  A  LAK(.;E  WAKEHOryE  in  CHirAGO 

The  building  has  been  moved  south  and  is  ready  for  chang- 
ing the  suppoits  to  move  west  to  the  rear  of  the  two-story 
structure  at  the  K-ft. 

is  very  generally  used  in  moving  buildings  of  this  type. 
Hauling  in  this  case  averaged  a  distance  of  64  ft.  per 
day,  with  a  range  of  45  to  90  ft.  The  work  in  progress 
is  shown  in  Fig.   1. 

This  building,  erected  in  1908,  is  70  x  125  ft.  in  plan, 
with  brick  walls  and  heavy  timber  framing,  the  col- 
umns carrying  beams  on  which  are  laid  laminated  wood 
floors  and  a  wood  roof.  The  bays  are  mainly  151x16 
ft.,  but  with  side  bays  151  x  18  ft.  The  floors  are 
2  X  6-in.  sticks  placed  solid  and  on  edge,  with  maple 
flooring  nailed  over  them.  As  this  flooring  rests  on 
brick  pilasters  and  is  not  anchored  into  the  walls,  as 
where  joists  are  used,  the  precaution  was  taken  to  tie 
the  lon."-er  walls  together  at  the  fourth  and  fifth  floor 
levels  by  means  of  four  heavy  tie  rods  with  nuts 
bearing  on  pieces  of  steel  channels  placed  horizontally 
against  the  outside  of  the  walls.  In  the  first  story, 
four  inclined  shores  were  placed  at  each  column  and 
wedged  up  against  the  cap,  as  shown  in  Fig.  3,  in  order 
to  distribute  the  load  over  the  blocking  built  up  under 
the  first  floor.  Doorways  and  elevator  openings  were 
shored  up  with  posts  and  jacks.  Except  for  this  shor- 
ing and  the  tie  rods  no  reinforcement  was  made  to  the 
building  in  preparation  for  the  move.  There  was  no 
manufacturing  machinery  in  the  building.  One  of  the 
long  walls  was  a  party  wall.  The  loads  per  square  foot 
were  estimated  at  3,740  lb.  under  the  brick  tower  car- 


rying the  water  tank,  3.715  lb.  under  the  party  wall, 
3,400  lb.  under  the  other  walls  and  2,420  lb.  for  the 
column  footings. 

Adjacent  buildings  had  been  torn  down  and  as  these 
were  small  unimportant  structures  there  were  no  base- 


J    i       I  cf ground^--      ~  /?  x /? -.— ^- --;^^ 
FIG.  2— ROLLING  SUPPORTS  FOR  BUILDING 

ments  to  be  crossed  after  the  warehouse  had  moved 
clear  of  its  own  basement.  The  line  of  travel  crossed 
an  alley  but  no  streets.  After  the  ground  had  been 
leveled  it  was  practically  floored  with  timbers  12  x  12-in. 
laid  longitudinally  in  the  direction  of  movement.  Across 
these  were  laid  timbers  6x6  in.  supporting  sixteen 
pairs  of  60-lb.  rails,  the  rails  of  each  pair  being  12  in. 
apart  and  carrying  the  3-in.  steel  rollers  on  which  the 
building  moved.  The  arrangement  of  timbers,  rails, 
saddles  and  rollers  is  shown  in  Fig.  2.  Blocking  be- 
tween the  upper  timbers  was  placed  under  the  rails, 
which  were  leveled  up  by  wood  shims  as  directed  by  an 
instrument  man  with  level.  At  first  the  rails  were  not 
connected,  but  afterwards  it  was  found  desirable  to 
use  ordinary  splice  bars  and  bolts.  Without  the  splicing 
the  leaving  end  of  one  rail  would  droop  under  the  load, 
so  that  the  entering  end  of  the  next  rail  formed  an 
obstruction  to  the  rollers.  With  the  spliced  joints  the 
rails  deflected  uniformly. 

Raising  the  building  about  3  ft.  from  its  foundations 
was  the  first  step  and  this  was  done  with  about  1,200 
ordinary  house-moving  screw  jacks.  Most  of  these 
were  of  cast  iron,  rated  at  5  tons  load  each,  but  there 
were  also  cast-steel  jacks  rated  at  15  tons.  Timber 
blocking  was  then  built  up  in  the  basement  to  support 
the  cap  timbers  and  rails. 

Traveling  Supports — Under  each  of  the  end  walls 
transverse  to  the  line  of 
movement  were  placed  two 
lines  of  12-in.  I-beams 
across  which  were  laid 
needles  or  short  pieces  of 
similar  beams  on  which 
were  timbers  and  wedges 
driven  tight  against  the 
bottom  of  the  wall.  Across 
the  building  and  parallel 
with  the  line  of  movement 
were  I-beams  extending  the 
full  width,  and  between  their 
webs    were    wedged    heavy 


FIG.    3—  FIRST-FLOCK 

BLOCKING  .VXD  COLUMN 
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timbers  so  as  to  form  a  rectangular  framing.  In  addi- 
tion to  the  continuous  lines  of  I-beams  there  were  four 
massive  timbers  20x20  in.  extending  across  the  full 
width  of  the  building  so  that  there  was  no  separate 
strain  on  the  walls  during  travel. 

Each  basement  column  cap  rested  on  a  pair  of  15-in. 
channels  spaced  about  16  in.  apart  and  held  together  by 
long  bolts.  As  the  building  was  raised  the  basement 
columns  dropped  out.  The  channels  in  turn  rested  on 
two  pairs  of  short  rails  laid  across  the  cap  timbers. 
Beneath  the  cap  timbers  were  the  lines  of  60-lb.  rails, 
with  rollers  and  saddles  fitted  between  the  rails  and 
cap  timbers,  as  shown  in  Fig.  2. 

These  saddles  were  placed  opposite  each  column  and 
each  wall  pilaster.  Each  saddle  consisted  of  a  15-in. 
channel  3  ft.  6  in.  long  with  its  flanges  upward  and 
the  web  carrying  blocking  wedged  against  the  cap  tim- 
bers. This  channel  rested  on  three  3-in.  steel  rollers 
laid  across  the  pairs  of  60-lb.  rails  already  mentioned. 
Each  saddle  was  estimated  to  carry  about  17  tons,  or 
nearly  six  tons  per  roller. 

Haulage  System — At  ten  points  in  the  l25-ft.  length 
there  were  attachments  for  the  hauling  system.  At 
each  of  these  points  a  pulley  was  shackled  to  a  cable  ex- 
tending to  the  far  side  of  the  building  and  wrapped 
around  a  timber  laid  across  the  ends  of  the  12-in. 
I-beams.  In  this  way  the  hauling  strain  was  taken 
in  compression  instead  of  tension  on  the  framing  which 
supported  the  building.  Three  capstans  were  anchored 
about  275  ft.  from  the  building,  each  having  a  §-in. 
cable  and  operated  by  a  team  hitched  to  a  sweep.  The 
cable  layout  is  shown  in  Fig.  4.  The  main  cable  was 
continuous  between  the  two  end  capstans,  being  pas.sed 
through  the  blocks  already  mentioned  and  a  line  of 
blocks  anchored  to  deadmen  in  front  of  the  building. 
In  order  to  equalize  the  strain,  however,  a  pulley  was 
placed  in  the  middle  bight  or  loop  and  was  attached  to 
another  block  in  the  bight  of  a  short  cable  from  the 
middle  capstan. 

The  three  teams  were  started  and  stopped  simulta- 
neously by  whistle  signals  to  the  drivers.  When  the 
central  traveling  pulley  came  up  to  the  cap.itan,  work 
had  to  be  stopped  while  it  was  moved  back  to  take  up 
the  cable  slack. 

Moving    110    ft.    south    occupied    two    days.      Then 


Capsfon 


FIG.    4— bAYOI'T  OK  HAIl^VCK  CABL-KS 


the  entire  framing  system  had  to  be  changed  to  put  the 
continuous  lines  of  beams  in  the  direction  of  the  new 
movement  westward.  This  next  move  of  220  ft.  whs 
accomplished  in  three  days. 

The  final  operation  was  underpinning  the  structure 


on  its  new  foundations.  By  means  of  jacks  it  was 
lowered  to  the  desired  elevation,  and  brickwork  was 
then  built  up  tightly  between  the  beams  to  fill  the  space 
between  the  foundation  walls  and  the  building  walls. 
After  the  mortar  had  set,  the  timbers  and  needles  were 
removed  and  the  openings  were  bricked  up.  Concrete 
caps  were  built  up  on  the  concrete  piers  under  the  in- 
terior columns,  2  in.  below  cast-iron  base  plates,  and 
this  space  was  grouted  through  holes  in  the  plates. 

This  moving  work  was  carried  out  by  the  L.  P. 
Friestedt  Co.,  Chicago,  under  the  personal  direction  of 
Frank  P.  Noe,  president.  The  architects  for  the  build- 
ing were  Zimmerman,  Saxe  &  Zimmerman,  Chicago. 


Homemade  Road  Shoulder  Shaper 

By  E.  B.  Blough 

Superintendent  of  Con.struction 
Illinois   Division   of   Highways,   Dwiglit,   111. 

AFTER  having  tried  for  several  years  to  accomplish 
l\.  fine  shoulder  grading  on  improved  highways  with 
a  road  grader,  the  writer  became  convinced  that  due  to 
the  fact  the  grader's  wheels  had  to  travel  on  the  graded 


IMPROVISED  Jrli\ltiHKK  i.\   uiri^K.VTiON 

shoulder  extremely  fine  work  was  impossible.  The  ma- 
chine herewith  illustrated  was  devised. 

Details  of  the  sort  of  machine  wanted  were  worked 
out  first  and  taken  to  a  local  foundry  and  machine  shopi 
for  an  estimate.  The  estimate  given  of  $200  was  con- 
sidered too  excessive  for  an  experiment  so  the  chief 
mechanic  and  helper  on  the  work  made  the  finisher. 
They  put  in  about  three  days  making  and  assembling 
and  trying  out  the  machine.  The  total  labor  cost  on  it 
was  about  $35,  and  the  material,  besides  the  bolts,  con- 
sisted of  angles,  I-beams  and  channels  which  were  taken 
from  the  scrap  pile  collected  from  old  bridges  replaced. 
Reserve  blades  for  a  subgrader  were  used  for  the 
.shoulder  finisher  blades.  A  few  fish  plates,  bar.s,  pins, 
hinges  and  old  cable  resurrected  from  the  junk  pile  al.so 
were  used. 

The  machine  was  tried  out  and  worked  even  better 
than  it  waa  expected  because  it  was  found  that  in 
freshly  graded  dirt  it  quite  easily  cut  6  in.  and  dispo.sed 
of  it  either  on  the  ditch  slope  or  in  the  ditch  itself. 
As  there  was  no  lever  for  the  adjustment  of  the  blade, 
holes  one  inch  apart  were  put  in  the  bars  the  blade 
frame  is  attached  to.  Thus  a  finer  adjustment  was 
possible  by  removing  two  bolts  nn  each  side.  The  width 
of  the  shoulder  cut  can  he  regulated  by  sliding  the 
I-beams  to  which  the  blade  frame  is  attached  out  or  in 
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as  is  needed,  or  by  changing  the  line  to  which  the  truck 
is  driven. 

The  finisher  was  attached  to  a  trailer  and  pulled  by 
a  three-ton  truck.  A  stick  was  fastened  crosswise  of 
the  radiator  and  extended  towards  the  center  of  the 
pavement  far  enough  so  that  a  chain  could  be  hung 
fi"om  it  to  drag  on  the  center  crack  in  the  pavement 
when  the  truck  was  in  the  right  position  to  give  the 
desired  width  of  shoulder.  With  this  arrangement  a 
good  truck  driver  was  able  to  drive  in  almost  perfect 
line,  therefore   getting  a  practically  perfect  shoulder. 

It  was  found  that  if  the  shoulder  was  graded  to 
within  three  or  four  inches  of  finished  grade  and  left 
a  few  inches  wide,  a  second  trip  with  the  finisher  gave 
an  almost  perfect  shoulder  and  slope,  leaving  but  little 
hand  work  and  that  only  at  culverts,  bridges  and  side 
roads.  It  was  also  found  that  in  a  few  places  the  orig- 
inal grade  was  so  heavy  that  a  considerable  amount  of 
dirt  was  left  in  the  ditches  after  the  finisher  went  over. 
In  most  cases  this  could  be  smoothed  off  with  a  drag 
without  disturbing  the  general  line  of  the  shoulder  or 
the  grade  of  the  ditch. 


Steel  Stack  Used  as  Mast  for  Derrick  in 
Replacing  Other  Stacks 

By  George  F.  Paul 

Chicago,   Illinois 

IN    DISMANTLING   and   erecting   three   smokestacks 
at  the  Nassau  branch  of  the  Brooklyn  Union  Gas  Co., 
considerable  ingenuity  was  shown  in  using  one  of  the 
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stacks  as  a  mast  in  forming  a  derrick  by  means  of 
which  the  other  stacks  were  handled.  The  stacks  were 
48  in.  in  diameter  and  95  ft.  high.  They  were  of  1-in. 
steel  and  weighed  13,680  lb.  each.  The  roof  over  the 
stacks  was  slate  resting  on  light  angle  iron  strips  and 
would  just  about  stand  the  weight  of  a  man,  so  it  was 
impossible  to  work  from  this  roof. 

The  workmen  first  removed  some  slate  from  over  the 
building  wall  at  the  edge  of  the  roof  and  then  rigged 
up  a  72-ft.  pole  weighing  about  two  tons  on  this  wall. 
Then  they  rigged  up  an  82-ft.  pole  alongside  of  the 
building,  and  dismantled  and  re-erected  the  end  stack. 
Next  they  had  this  stack  secured  with  an  extra  heavy 
back  guy,  then  rigged  the  72-ft.  pole  on  this  stack  by 
lashing  a  steel  wire  around  the  stack  and  one  around" 
the  base  of  the  pole  and  securing  a  swivel  in  both 
lashings.  The  second  stack  was  picked  up  and  swung 
around  to  the  82-ft.  pole  and  lowered  to  the  ground. 
When  the  second  stack  had  been  re-erected  the  72-ft. 
pole  was  then  rigged  on  the  center  stack.  The  82-ft. 
pole  was  standing  in  an  alley  which  it  was  necessary 
to  maintain  unobstructed  as  coal  was  b^ing  taken 
through  this  passage-way  at  all  times  for  the  making 
of  gas.  This  work  was  completed  in  173  days  by  the 
National  Trucking  &  Rigging  Co.,  Brooklyn,  N.  Y. 


Four  Problems  in  Surveying 

By  L.  F.  Hammond 

state  Highway  Department.  Clintonville,  Pa. 

TO  CHECK  the  offsets  or  lay-off  a  templet,  strike-off, 
or  subgrade  tester  on  a  circular  curve  at  any  point 
for  any  crown  rise  or  pavement  width  use  the  following 
formula : 


.  =  ^f:;(^^')  +  '} 


STEEL  STACK  USED   AS  DERRICK  MAST 


y  =  depth  below  crown  at  point  "x",  x  =  distance 
from  outside  edge  of  pavement,  d  =  h  width  of  pave- 
ment, C  ^=  crown  rise. 

To  make  a  joint  at  right  angles  to  a  16-ft.  road, 
measure  from  a  chalk  mark  on  the  inside  edge  of  form 
12  ft.  along  same,  then  diagonally  20  ft.  to  a  point  of 
intersection  on  the  other  form,  which  is  directly  opposite 
the  first  mark.  For  an  18-ft.  road  use  distances  of  24  ft. 
and  30  ft.,  respectively. 

Where  a  railroad  preliminary  line  has  been  super- 
imposed on  a  map  with  given  elevations  the  following 
method  will  give  grades  on  curves  for  compensation. 

Multiply  the  length  of  each  curve  by  the  degree  of 
curve  times  the  compensation  factor;  to  the  sum  of  the 
products  add  the  difference  in  elevation  between  the 
first  and  last  station  and  divide  by  the  horizontal  dis- 
tance. This  will  give  the  grade  in  per  cent  for  thfi 
tangents.  Then  for  each  curve  deduct  the  degree  of 
curve  multiplied  by  the  compensation  and  the  result  is 
the  grade  on  the  curve. 

Example : 

Length  of  section  of  a  5-mile  line,  Sta.  0  to  Sta.  64  is 
6,400  ft.,  difference  in  elevation  64  ft.;  10  tangents,  total 


April  26,  1923 


ENGINEERING     NEWS-RECORD 


757 


From  Job  and  Of  Hce 

For  Contractor  and  Engineer 


2,750  ft.;  four   i2-deg.  curves  totalling  1,410  ft.,  four 
8-deg.   curves,    total    130   ft.;    and   one  3-deg.   curve   of 
740  ft. 
14.10  X  12  X  .035  =  5.922    ( .035  =  compensation  factor) . 

9.30  X    8  X  .035  ^  2.604 

5.70  x6ix. 0.35=  1.297 

7.40  X    3  X  .035  --=    .111 


10.600 
64. 


•64)74.600 
Tangent  1.1656% 

Compensated  grade  for 

12  deg.  1.1656  —   (12  x  .035)    ^     .7456 
8     "      1.1656  —         .28  ^     .8856 

6i  "      1.1656  —         .2275  =     .9381 

3     "      1.1656  —         .105  ^  1.0606 

In  tying  in  two  surveys  and  desiring  to  reduce  them 
to  one  set  of  co-ordinates,  the  differences  "m"    (long.) 
and  "n"  ( lat.)  and  angle  "a"  of  the  azimuths  are  known. 
The   corrected   co-ordinate    of    any    point    "p"   can    he 
determined : 
X  =  (x'  -(-  y'  tan  a)  cos  a  it  m  =  x'  cos  a  -(-  y'  sin  a  ri=  m 
y  =  ( y*  —  x'  tan  a )  cos  a  rt  n  =  y'  cos  a  —  x'  sin  a  =t  n 
If  "a"  is  under  10  ft.,  x  =  x'  -|-  y'  tan  a  ^  m;  and 
y  =  y'  —  x'  tan  a  ±  n. 

X   and    y    are    corrected    co-ordinates,    x'    and    y'    co- 
ordinates  to    be    changed. 


Fresnos  Deliver  Direct  to  Skips  in  Traps 
Under  Hinged  Covers 

IN  FINISHING  the  last  of  the  excavation  and   trim- 
ming the  slopes  of  the  intake  canal  on  the  Pit  River 
project  in  California,  after  the  steam  shovel  ha.«   been 


J  a 


'"^ 


k- j'->)-,(3"t< 


Hft 


_jL 


1'U.VN  AM>  ELEVATION  OF  THAI'S  IIIJII/P  IN  THE 
H()TTf»M  OK  THE  EXrAVATIO.N 

taken  out,  it  was  necesHary  to  lift  a  consiflerable  yardage 
of  earth  from  the  bottom  of  the  cut  which  is  about  50  ft. 


deep.  The  quickest  and  cheapest  means  of  getting  this 
material  to  the  top  of  the  cut  was  by  means  of  a  skip 
operated  with  stiff-leg  derrick  on  the  edge  of  the  cut.  A 
suitable  derrick  was  already  on  the  job,  having  been  used 
in  the  canal  operation.  The  material  could  best  be  col- 
lected and  delivered  to  within  reach  Of  the  derrick  boom 
by  means  of  Fresno  scrapers.  It  was  therefore  decided 
to  devise  some  means  of  loading  skips  direct  from  the 
Fresnos. 

To  accomplish  this  a  pair  of  pits  or  traps  were  dug, 
lined  with  plank  and  covei-ed  by  hinged  plank  doors,  as 
shown  in  the  accompanying  illustration.    With  an  empty 


DEVICE  FOR  LOAniNC   .SKII'S   DIRECT  I'KO.M   FRE.SNOS 
IN  FINISHING  DEER  OREN  Cl'T 

Abovr;     Fi'c.«no   (himpln(r   into  skip    in   trap   through    sp;iii> 
bctwpen  oONors. 

H«'low :     Skip    hi'inK   lift'Ml    mit    of    trap    by    dprriok,    rai.sinK 
llir  <over8  aiitoniatii-.illy  a.s   It    r  isis. 

skip  in  one  oF  these  traps  and  the  covers  closed,  earih 
was  dumped  from  the  scrapers  thi-ough  the  space  be- 
tween (he  covers  into  the  skip  beneath,  this  dumping 
process  being  continued  until  the  skip  was  loaded.  A 
laborer  stationed  there  for  the  purpose  would  then 
shovel  into  the  skip  any  material  left  on  the  cover  and 
attach  the  skip  chains  to  the  hook  lowered  from  the 
derrick. 

Ill  the  process  of  lifting  the  loaded  skip  the  doors 
woulfl  automatically  be  opened  and  would  remain  open 
ready  for  the  return  of  the  empty  skip.  In  this  way 
the  final  cleaning  up  of  the  cut  was  done  quickly  with- 
out the  use  of  many  men  or  much  equipment.  By  using 
two  skips  and  filling  them  alternately  the  teams  could 
be  kept  busy  continuously  while  alternate  skips  were 
being  handled  by  the  derrick. 

The  work  was  un-'er  the  direction  of  0.  W.  Peterson, 
con.ttrurtion  engineer  for  the  Pacific  Gas  &  Fllectric  Co., 
from  whom  the  foregoing  information  was  obtained. 
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Computation  of  Areas  Mechanically 

By  Reeve  Conover 

Del  Monte   Properties  Co.,  Pacific   Grove,   Calif. 

THE  following  system  is  in  use  in  this  office  for 
working  traverses  and  areas  in  the  curved  subdivi- 
sion of  a  tract  of  about  5,000  acre.s  belonging  to  this 
company. 

Traverses — Write  courses  and  angular  functions,  and 
set  the  north  and  east  co-ordinates  of  point  "A"  in  cols. 
5  and  6  as  shown  in  tabulation. 


(1) 

Cos. 

9848 1 

(21 

Stations  & 

Bearings 

"A" 

N    IO°00'E 

(31 
Sin 

.17365 
.90631 

,98481 

(4) 

Distance 

165.14 

(5) 

North 

Co-ordinates 

985  42 

i,  148.  05 

i,377^59 

1.357^75 

(61 

Eas 

Co-ordi 

617 

646 

. 

nates 
55 

■B" 
N    65°00'E 

14 

7-i 

543 

"C" 
S     80°  00'  E 

114 

25 

1,138 

48 

17365 

1.250 

"D" 

99 

Set  the  north  co-ordinate  of  "A"  in  the  lower  dial  of 
the  calculating  machine  with  the  decihial  point  seven 
places  to  the  left  (985.4200000),  then  set  .98481  (cos. 
of  10°)  on  right  hand  side  of  keyboard.  Turn  operating 
^  crank  ahead,  as  for  multi- 

plication, until  165.14  ap- 
pears on  upper  dial.  The 
lower  dial  then  shows 
1148.05  which  is  the  north 
co-ordinate  of  point  "B"; 
clear  keyboard  and  upper 
dial  only  and  proceed  in  a 
like  manner  to  obtain  the 
north  co-ordinate  of  "C" ; 
in  figuring  the  third  course 
the  operating  crank  should 
be  turned  backward,  as  for 
division,  as  this  course 
runs  south  and  the  operation  is  subtractive.  Continue 
until  all  north  co-ordinates  are  computed,  then  figure 
the  east  co-ordinates  in  the  same  manner,  turning  ahead 
for  east  and  backward  for  west. 

This  assumes  that  the  origin  of  co-ordinates  lies  south 
and  west  of  all  parts  of  the  area  under  consideration. 
This  method  eliminates  the  necessity  of  knowing  the 
"latitudes"  or  "departures"  as  the  co-ordinates  are  taken 
directly  from  the  machine,  which  multiplies  and  adds 
(or  subtracts)  simultaneously. 

Areas — To  figure  the  area  of  the  foregoing,  having 
completed  the  closure,  write  the  co-ordinates  as  follows: 


AREA  CONTAINING  CURVED 
BOUNDARY 


(b) 

(c) 

(d> 

(e> 

North 

North 

East 

East 

Co-ordinates 

Differences 

Co-ordinates 

Differences 

985.42 

617.55 

1,148.05 

—392.17 

646.23 

+  520.93 

1,377.59 

—209.70 

1,138.48 

+  604.76 

1,357.75 

+  613.76 

1.250.99 

—422.27 

763.83 

+  372.33 

716.21 

—633.44 

985   42 

—384.22 

617.55 

—69.98 

1.148  05 

646.23 

The  values  in  Column  (c)  are  differences  between 
alternate  north  co-ordinate  values,  thus  1377.59  —  985.42 
=  392.17;  and  Column  (e)  gives  differences  between 
alternate  east  co-ordinate  values.  The  algebraic  sum  of 
each  of  Columns  (c)  and  (e)  is  zero.  Multiply  Columns 
(c)  and  (d)  together  and  check  by  multiplying  Columns 
(b)  and  (e),  leaving  the  resultant  of  the  operations  in 
the  lower  dial.  Individual  products  do  not  need  to  be 
considered  as  the  final  result  is  their  algebraic  sum ;  in 
the  above  case,  305,028  sq.ft.    This  is  twice  the  area  of 
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the  figure  and  the  acreage  is  obtained  by  dividing  by 
87,120. 

Figures  With  Curved  Boundaries — 

In  computing  the  area  of  the  figure  shown  in  the 
figure  herewith  write  the  co-ordinates  of  points  A  to  E 
inclusive  and  compute,  as  shown  above,  tne  area 
ABODE.  Add  to  this  the  area  of  the  segment  lying 
along  AB  and  subtract  that  of  segment  along  BC. 

The  area  of  a  segment  =  R'(^  —  sin  A),  the  angular 
value  in  the  first  term  being  in  radians  which  is  the 
value  given  in  the  tables  usually  called  "arcs  for  radius 
1".    Thus  the  area  of  segment  along  AB  is 

250000--^^^^°  7 -^^^^^^372.5  sq.ft. 

In  this  office  we  have  computed  and  blueprinted  a 
table  giving  the  values  of  A  —  sin  A  for  each  minute  of 
arc  and  to  five  decimal  places.  We  also  have  a  circular 
slide  rule  graduated  for  these  values  and  for  R,  which 
gives  double  segment  areas  at  one  setting  to  a  degree  of 
precision  sufficient  in  most  cases. 


Inexpensive  and  Effective  Tunnel-Gun 

By  Aaron  Evans 

Rockport,  Wash. 

AN  EFFECTIVE  tunnel-gun  made  on  the  job  at  little 
i  expense  is  being  used  in  the  construction  of 
Seattle's  11,000-ft.  pressure  tunnel.  Construction  was 
as  follows: 

Jumbo  tracks  were  laid  to  line  and  grade  near  the 


INEXPENSIVE   TUNNEL-GUN   BUILT   ON  JOB 

intersection  of  the  side  walls  and  the  tunnel  invert. 
These  tracks  are  a  constant,  distance  from  the  tunnel 
center  line.  A  cross-section  device  was  built  to  fit  across 
these  rails.  The  protractor  was  set  in  the  center  of  the 
tunnel.  It  automatically  becomes  perpendicular  and  at 
right-angles  to  the  axis  if  the  feet  are  set  properly  on 
the  jumbo  tracks.  A  plumb  line  is  then  hung  from  the 
center  of  the  graduated  disk  down  past  the  180-deg. 
mark.    Once  set  a  wing  nut  holds  it  in  place. 

No  time  is  lost  in  setting  up  this  arrangement.  The 
recorder  limits  the  speed.  The  chainman  of  the  engi- 
neering party  doing  the  tunnel  work  built  it  under  the 
supervision  of  W.  D.  Patterson,  transitman. 
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From  Job  and  Of  Hce 

For  Contractor  and  EnginQQv 

Distant  Reading  or  Recording 
Extensometers 

SUCCESSFUL  distant-readinfr  and  recording  ex- 
tensometers have  been  developed  by  the  Bureau  of 
Standards,  using  the  principle  that  the  resistance  of  a 
carbon  contact  varies  with  pressure  or  with  displace- 
ment. Past  attempts  to  make  use  of  this  principle  for 
similar  purposes  met  several  vital  difficulties:  the  con- 
tact resistance  is  erratic  and  its  calibration  cannot  be 
depended  upon ;  hysteresis  effects  make  the  indications 
of  the  instrument  different  when  going  up  and  down ; 
the  readings  obtained  are  not  directly  proportional  to 
the  action  measured.  All  these  difficulties  have  been 
investigated  in  detail  within  the  last  two  years,  and 
means  have  been  found  to  eliminate  all  of  them  to  such 
a  high  degree  as  to  make  the  apparatus  well  adapted  to 
a  great  variety  of  engineering  measurements.  For  the 
purposes  of  the  civil  engineer  the  most  interesting  ap- 
plication is  to  extensometers.  Strains,  accelerations, 
vibrations,  and  pressures  can  be  measured  by  similar 
instruments;  the  instrument  can  be  made  either  indi- 
cating or  recording.  In  tests  of  large  structural  mem- 
bers and  in  connection  with  certain  dynamometer  work 
the  Bureau  of  Standards  has  found  the  new  instruments 
10  be  substantially  equal  in  accuracy  to  anything  here- 
tofore available,  with  the  great  advantage  that  the 
reading  can  be  obtained  at  a  distance  and  can  be  made 
autographically.  Both  indicating  and  recording  instru- 
ments of  this  type  have  been  used  by  the  Bureau  of 
Aeronautics  of  the  Navy  Department  for  measuring 
stresses  in  airplane  members  and  in  parts  of  dirigibles, 
and  instruments  of  8-in.  gage  length  are  being  used  to 
measure  the  web  strains  in  the  wide-web  column  tests 
now  being  carried  out  for  the  Delaware  River  Bridge 
Commission  by  the  Bureau  of  Standards. 


Strength  of  Boiler  Steel  Independent 
of  Rate  of  Loading 

Tests  by  H.  J.  French  at  the  Bureau  of  Standards 
reported  in  Technologic  Papor  219,  just  issued,  showed 
that  the  tensile  properties  of  firebox  steel  at  normal 
temperature  and  also  at  temperatures  up  to  and  in- 
cluding the  blue-heat  range  (565  deg.  F.)  arc  independ- 
ent of  the  rate  of  loading.  The  tests  were  made  at 
varying  rates  of  stretch,  up  to  1.6  in.  per  minute. 
There  was  little  noticeable  change  in  either  tensile 
■trength,  elastic  limit  or  ductility  even  up  to  the  high- 
eat  temperature  of  testing,  865  deg.  F.,  though  the 
author  records  a  slight  increase  in  tensile  strength  with 
rate  of  loading  at  this  temperature.  Exceedingly  slow 
loading,  in  which  the  applied  load  was  increased  100 
lb.  at  fivp-minute  intervals  while  testing  the  propor- 
tional limit  and  somewhat  beyond,  with  subsequent 
ruptures  at  normally  slow  testing  machine  speed,  was 
also  tried.  In  these  te.sts  the  increase  of  stress  was 
at  the  rate  of  about  10,000  lb.  per  square  inch  p<*r 
hour.  At  moderate  temperature.  3.50  drg.  F.,  this  slow 
loading  gave  somewhat  increased  strength  and  slightly 
reduced  di.'ctillty,  but  at  temperatures  of  563  and  865 
dejf.  F.,  the  effects  were  the  oppoeitc. 


Slide  Rule  Solution  of  the  Cosine  Formula 

By  John  R.  Jahn 

Williams  and  Jahn,  Consulting  Engineers,  Berkeley,  Calif. 

THE  usual  formula  for  finding  the  length  of  the 
third  side  of  a  triangle  when  two  sides  and  the  in- 
cluded angle  are  known  is  unwieldly  and  can  be  simpli- 
fied for  slide  rule  checking.  This  can  also  be  used  for 
finding  the  distance  between  points  located  by  stadia 
sights  where  lengths  of  rays  and  bearings  to  points 
are  read. 

In  the  formula  c'  t=  a'  -|-  5'  —  lah  cos  C.  o  and  h 
represent  sides  of  a  triangle  and  C  the  included  angle. 

Then  r'  =  a?W  ^  -I- -  —  2  cos  c) 

but  i:+^  =  i  (l  +Ti)  and  if  i  is   represented  by  cot  P 

then  T  +  -  =  cot  P  sec'  P  =     .  =    . 

0     a  sin  P  cos  P     sin  2P 


cos  C 


and  2K  =  2  {J  2^ 

and  C  =  V2a  b  k 

On  the  Manheim  slide  rule  the  A  and  B  scales  repre- 
sent the  squares  of  the  D  and  C  scales.  Scales  T  and  S 
are  on  the  reverse  side  of  the  rule  and  are  to  be  read 
opposite  the  index  in  the  "windoV  of  the  reverse  side. 
a 
b 


Perform    t  where  a>b  and  read  angle  on  T.     Double 


1 
sin  2r 


on  the  A 


\  For  slick-nles 

tvhere  Ir'(gJj^CasC) 
\andC<!fP-''/b 
\ 
\ 
\ 


this  angle  and  set  on  S  scale.    Read 

scale  opposite  1  on  the  B 
scale.  Then  set  the  S  scale 
to  read  (90°  —  C)  (or  cos 
C)  and  note  value  on  the  B 
scale  under  1  at  the  right- 
hand  side  of  the  A  scale. 
The  difference  between 
these  two  readings  equals  fc. 
Then  perform  2  X  "  X  6  X 
fc  with  the  A  and  B  scales, 
bearing  in  mind  that  the 
left  half  of  either  the  A  or 
B  scales  is  for  numbers  1- 
10  and  100-1,000  and  the 
right  half  for  numbers  10- 
100  and  1,000  to  10,000. 
The  answer,  or  the  length 
of  the  side  "c,"  will  be 
found  on  scale  />  opposite 
the  above  product, 
fc  may  be  written 

[sin-(18o'  -  2P)  +  ^"-^  ^^«"^  -  ^^1 

for  angles  greater  than  90". 
When  (t/b>  10  use  the  A  and  B  .scales  instead  of  C 
and  D  and  read  angle  on  the  S  scale  which  is  very 
nearly  the  same  as  cotangent  for  small  angles. 

In  the  example  a  b  =  1.76    f  and  T  reads  29°  33' 

(=  P).    2P  =  59'  06'  and  ^j-'g/j  =  l-^^S.    Cos  C 
is  found  to  be  0.854  and  k  =  1.165  —  0.854  =  0.311. 
Then  C  =  \/2  X  n2'X  415  Y  0.311    -    135  — 
The  answer  found  by  the  long  method  is  434.85,  which 
the  slide  rule  result  checks. 


■c-JO^f 


.STAPI.\   I'KdHLKM  .SOLVEP 
liY     SIMPLIKIKD     METHOD 
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Letters  to  the  Editox^ 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


g= 


=3 


Free  Engineering  Advice 

Sir — I  have  before  me  a  tract  sent  out  by  a  manufac- 
turing company  to  boost  its  product.  It  contains  copies 
of  the  replies  to  letters  which  the  mayor  of  a  certain  town 
wrote  to  numerous  engineers  and  public  officials  throughout 
the  country  for  advice  as  to  the  type  of  pavement  advisable 
to  use  in  paving  one  of  the  streets  of  his  city.  I  have  no 
fault  to  find  with  the  product  or  the  advertising  of  such 
products.  What  I  do  want  to  call  attention  to  is  the  gener- 
osity of  engineers  in  giving  advice  gratis. 

The  replies  received  were  numerous  and  gave  the  opinions 
of  the  writers  as  to  what  was  the  best  pavement  to  use. 
Some  of  the  replies  were  qualified  as  suitable  to  certain 
conditions. 

Now,  how  many  replies  would  the  mayor  have  received 
if  he  had  sent  out  a  circular  letter  to  various  attorneys 
throughout  the  country  asking  for  their  opinion  on  a  legal 
matter?  We  think  that  the  replies  of  all  the  attorneys 
would  have  been  to  "consult  your  local  attorney."  Only  two 
of  the  more  than  fifty  replies  received  from  engineers  ad- 
vised consulting  their  local  engineer  or  getting  paid  engi- 
neering advice. 

After  getting  all  this  free  engineering  advice,  the  local 
authorities  evidently  considered  that  the  advice  was  worth 
exactly  what  they  paid  for  it — nothing,  so  they  decided  to 
call  in  another  body  of  "experts,"  the  abutting  property 
owners,  who  decided  the  matter  finally. 

Various  attempts  have  been  made  to  have  engineers  live 
up  to  a  certain  code  of  ethics  but  with  very  little  success. 
However,  I  am  going  to  propose,  not  an  addition  to  the  code 
of  ethics,  but  a  simple  motto — "If  your  advice  is  worth 
nothing,  then  don't  give  it.  If  it  is  worth  something  then 
don't  give  it — for  nothing." 

Pittsburgh,  Pa.,  March  27,  1923.  N.  F.  Hopkins. 


Protest  Against  Giving  Name  O'Shaughnessy 
to  a  Second  Water- Works  Dam 

Sir — In  Engineering  News-Reco7-d,  April  12,  1923,  p.  685, 
it  is  stated  that  the  Board  of  Supervisors  of  San  Fran- 
cisco on  March  26  adopted  a  resolution  providing  that 
the  Heteh  Hetchy  Dam  shall  hereafter  be  designated  as 
"O'Shaughnessy  Dam"  in  honor  of  its  builder,  M.  M. 
O'Shaughnessy,  city  engineer  of  San  Francisco.  It  is 
greatly  to  be  regretted  that  the  Board  of  Supervisors  has 
chosen  a  name  the  exact  duplicate  of  one  already  selected 
for  another  dam  and  adopted  officially  more  than  two  years 
prior  to  the  action  taken  by  the  San  Francisco  officials.  I 
refer  to  the  "O'Shaughnessy  Dam"  now  under  construction 
in  connection  with  the  enlargement  of  the  water-works  of 
Columbus,  Ohio. 

Following  the  death,  early  in  1921,  of  the  late; Jerry 
O'Shaughnessy,  superintendent  of  water-works  of  Colum- 
bus (Mr.  O'Shaughnessy  served  that  city  for  nearly  fifty 
years  in  the  water-works  department),  the  City  Council, 
by  a  resolution  unanimously  adopted  on  Feb.  7,  1921,  desig- 
nated that  the  new  storage  dam  to  be  built  across  the 
Scioto  River  should  be  named  the  "O'Shaughnessy  Dam"; 
and  in  the  Engineering  News-Record,  Feb.  24,  1921,  p.  349, 
brief  mention  was  made  of  the  fact  thgt  the  new  dam  would 
be  named  in  honor  of  Jerry  O'Shaughnessy. 

It  might  be  well  to  state  that  the  "O'Shaughnessy  Dam," 
and  by  that  name  I  mean  the  new  dam  at  Columbus,  is  a 
masonry  structure  of  the  overflow  type,  and  will  be  about 
70  ft.  in  height  to  the  crest  of  the  spillway.  The  dam  will 
have  a  total  length  of  about  1,500  ft.,  of  which  length  about 


1,000  ft.  will  be  of  masonry.  A  roadway  will  cross  the 
dam,  and  over  the  spillway  section  it  will  be  supported  by 
twelve  arches  of  reinforced  concrete,  each  having  a  clear 
span  of  64  J  feet. 

That  the  new  dam  at  Columbus  is  known  in  the  engi- 
neering press  as  the  "O'Shaughnessy  Dam"  is  evidenced  by 
the  following  references  to  the  Engineering  News-Record, 
all  but  the  first  of  which  are  in  the  Construction  News 
Section: 

March  23,  1922,  p.  510.  Brief  note  referring  to  the  construction 
of  the  dam,  and  stating  that  bids  would   be   opened  on  Apr.  20, 

March  23,  1922,  p.  128,  bids  for  the  dam  desired. 

April   27,   1922,  p.   198.  bids  had  been  received. 

May  4,  1922,  p.  215,  contract  had  been  awarded  to  the  Columbus 
Construction  Co. 

May  11.  1922,  p.  232,  new  bids  desired,  first  bids  having  been 
rejected. 

May  18.  1922,  p.  845,  statement  that  the  bidder  to  whom  the 
contract  was  awarded  had  refused  to  sign  the  contract,  and  that 
new  bids  would  be  received. 

May  18,  1922,  p.  255,  schedule  of  bids  as  received  on  Apr.  20. 
1922. 

June  1,  1922,  p.  275,  contract  awarded  to  the  Thompson-Starrett 
Co. 

June  15,  1922,  p.  307,  schedule  of  bids  (main  items),  as  received 
on  May  25.  1922. 

In  each  of  the  items  just  mentioned  the  work  is  referred 
to  as  the  O'Shaughnessy  Dam. 

The  contract  for  the  work  is  known  officially  as  Contract 
No.  10,  for  "The  O'Shaughnessy  Dam  and  Appurtenant 
Works,"  and  in  the  contract  is  included  the  mounting  of 
two  bronze  tablets  on  the  dam.  One  of  these  tablets  will 
give  the  names  of  the  officials  connected  vrith  the  work; 
the  other  will  bear  the  following  inscription: 

O'SHAUGHNESSY  DAM 

BY  RESOLUTION  OF  THE  COUNCIL  OF  THE 
CITY  OF  COLUMBUS,  ADOPTED  FEBRUARY  7, 
1921,  THIS  D.\M  W.\S  N.^MED  .\ND  DESIG- 
NATED THE  "O'SHAUGHNESSY  DAM"  IN 
HONOR  OF  THE  L.\TE  JERRY  O'SHAUGHNESSY 
WHO  SO  FAITHFULLY  AND  AVELL  SERVED 
THE  CITY  AS  SUPERINTENDENT  OF  ITS 
WATER  WORKS  FOR  MANY    YEARS. 

It  is  unfortunate  that  the  San  Francisco  officials,  in 
renaming  the  Hetch  Hetchy  Dam,  should  have  chosen  the 
name  "O'Shaughnessy  Dam";  but  from  what  has  been  pre- 
sented above,  it  would  seem  clear  that  the  City  of  Columbus, 
officially,  has  first  claim  on  the  name  "O'Shaughnessy 
Dam,"  and  therefore  it  would  appear  appropriate  for  the 
Board  of  Supervisors  of  San  Francisco  to  rescind  their 
action  and  honor  M.  M.  O'Shaughnessy  in  some  other  way. 

Baltimore,  Md.,  April  16.  John  H.  Grejgory, 

Consulting  Engineer,  Bureau  of 
Water-Works  Extension,  Columbus,  Ohio. 


Expansion  Joints  and  Cemented  Beds 
for  Granite  Blocks 

Sir — Cracks  and  subsidences  in  stone  block  pavements  are 
common  and  are  caused  commonly  and  respectively  by  ex- 
pansion and  contraction  and  by  the  shifting  of  the  sand  bed 
on  which  the  blocks  are  laid.  To  lessen  these  damages  the 
■writer  in  a  recent  new  specification  for  granit  block  pave- 
ment on  concrete  base  and  with  grouted  joints,  has  stabil- 
ized the  sand  bed  by  adding  cement  and  has  called  for 
transverse  expansion  joints.  The  two  clauses  are  as  fol- 
lows: 

CEMENT  S.\ND  BED:  Not  less  than  ten  days  after  the  con- 
crete foundation  has  been  completed,  there  shall  be  spread  upon 
this  foundation  a  bed  of  cement  and  concrete  masonry  sand,  con- 
sisting of  one  part  cement  and  four  parts  of  concrete  masonry 
sand  of  which  the  depth  shall  not  be  greater  than  1  in.  after 
rolling.  The  sand  and  cement  must  be  thoroughly  mixed  dry  be- 
fore placing  either  by  an  approved  type  of  mixer,  or  by  hand  on 
a  mixing  board  or  pan.  Tlie  material  shall  be  thorouglily  mixed 
until  a  uniform  color  is  obtained  and  sliould  be  spread  on  the 
foundation  in  this  condition.  The  cement  sand  bed  shall  be 
struck  off  with  a  template  and  be  brought  to  tlie  exact  form  and 
section  shown  on  plans  to  the  required  depth  below  the  finished 
grade.  After  the  bed  has  been  leveled  off  it  shall  be  rolled  with 
a  hand  roller  weighing  about  300  lb.  If  any  depressions  develop 
tliey  shall  be  filled  in  and  the  bed  again  leveled  and  the  rolling 
shall  be  repeated  as  many  times  as  ai'e  necessary  to  compress  the 
sand  bed.  Tramping  upon  the  cementbed  is  prohibited.  The  in- 
spector shall  keep  the  block  culled  and  the  contractor  shall  make 
the  necessary  changes  and  replacements  so  that  the  work  at  all 
times  shall  be  ready  for  the  grouting  within  100  ft.  of  the  pavers. 

All  the  block  laid  must  be  rammed  ready  for  grouting  at  the 
end  of  tlie  working  period  and  each  day's  work  must  be  completed 
in  full. 
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Before  the  grouting  is  applied  the  rammed  block  shall  be  thor- 
oughly wet  by  sprinkling.  It  is  important  that  the  blocks  be  well 
wet  so  as  to  set  up  the  cement-sand-bed.  An  excess  of  water  over 
that  required  and  taken  up  by  the  cement-sand  cushion  must  not 
be  used. 

EXPANSION  JOINTS:  Expansion  joints  shall  be  placed  along 
each  curb  and  shall  extend  from  the  surface  to  the  subgrade  and 
shall  be  J  in.  in  thickness.  Any  suitable  pour-tarred  joint  or  pre- 
molded  joint  expansion  material  satisfactory  to  the  engineer  may 
be  used.  A  transverse  joint  4  in.  in  width  extending  through 
from  the  surface  to  the  sub-grade  shall  be  made  between  each 
50-ft.  section  or  at  such  other  spacing  as  may  be  directed  by  the 
City  Engineer.  The  tarred  felt  transverse  joint  material  will  pro- 
ject above  the  finished  pavement  and  when  the  pavement  has  ob- 
tained its  hard  set,  the  projection  of  tarred  felt  above  the  finished 
pavement  will  be  struck  off  with  a  suitable  cutting  tool,  so  as  to 
leave  a  slight  projection  of  the  tarred  felt  above  the  finished  sur- 
face of  the  pavement. 

In  general  the  proposed  cement-sand  bed  is  commended 
by  those  who  have  reviewed  the  new  specification  but  few 
are  ready  to  agree  that  expansion  joints  are  needed.  It  is 
suggested  that  a  wider  expression  of  opinion  than  the  author 
has  been  able  to  secure  personally  would  be  of  value. 

Watervliet,  N.  Y.  William  J.  Healey. 

April  2,  1923. 


Garbage  and  Refuse  Disposal  at  Seattle 

Sir — Absence  from  my  office  has  kept  me  from  sending  to 
you  earlier  the  following  notes  on  garbage  and  refuse  dis- 
posal in  Seattle,  which  are  supplementary  to  the  article 
published  in  your  issue  of  Nov.  23,  1922,  p.  876: 

In  early  days  Seattle  made  use  of  what  was  called  the 
sanitary  fill  and  never  entirely  departed  from  that  system. 
About  1888,  there  arose  a  great  outcry  against  the  making 
of  these  sanitary  fills  and  the  city  built  a  boat  with  a  hopper 
bottom  and  caused  all  refuse  to  be  hauled  down  to  the  beach 
and  deposited  in  this  boat,  which  was  towed  a  number  of 
miles  up  the  Sound  and  then  discharged.  At  a  little  later 
date  a  second  boat  was  built  and  there  were  disposal 
wharves  in  both  the  southern  and  northern  parts  of  the 
city.  About  1896  these  boats  were  turned  over  to  me  for 
operation  in  connection  with  other  duties  as  city  engineer. 
At  that  time  the  collection  was  made  by  private  parties  who 
contracted  with  private  citizens  to  remove  their  refuse  and 
convey  the  same  to  the  boat  landings  for  certain  sums  of 
money.  The  haul  was  so  long  from  a  considerable  part  of 
the  residential  district  that  we  permitted  these  private  con- 
tractors to  make  sanitary  fills  in  low-lying  territory,  along 
lines  where  we  knew  there  must  be  many  feet  of  fill  to  be 
made  in  streets  which  were  not  yet  opened. 

In  1904  there  was  a  great  deal  of  summer  camping  along 
the  shores  of  Puget  Sound,  and  from  these  campers  many 
and  serious  complaints  were  entered  because  of  the  amount 
of  refuse  which,  being  discharged  from  our  boats,  was 
washing  up  on  the  shores,  fouling  the  beaches  and  inter- 
fering with  bathing  in  the  sound.  There  was  al.so  protest 
being  made  against  the  sanitary  fills.  At  this  time  all  the 
collection  work  was  still  being  done  by  private  contractors 
— the  city  doing  nothing  but  dispose  of  the  material  by  dis- 
charging it  into  the  Sound.  About  that  time  it  was  deter- 
mined that  the  city  should  take  over  both  the  collection 
and  disposal  and  I  was  authorized  to  examine  the  method 
of  disposal  in  the  densely  populated  European  cities.  As 
a  result  I  made  a  trip  to  Europe  in  190.5  and  spent  some 
six  months  in  the  examination  of  the  results  of  incinerator 
operation.  It  wa.s  several  years  before  an  incinerator  was 
constructed.  When  it  was  put  into  operation,  it  was 
found  that  of  a  truth  it  would  burn  anything  that  could 
be  burned  and  without  offensive  odors.  As  a  result  two 
others  were  built  and  land  purchased  on  which  to  construct 
several  others.  These  worked  perfectly,  reducing  every 
class  of  refuse  to  clinker,  but,  as  in  the  ca.se  of  disposal  by 
boat,  the  long  haul  made  it  too  expensive  to  bring  all  of 
the  materials  to  these  incinerators  and  the  cost  of  construc- 
tion and  operation  compared  with  the  scattered  population 
of  the  suburban  districts  made  it  unreasonable  to  expect 
that  enough  incinerators  could  be  built  throughout  the  city 
to  produce  short  haul. 

As  a  result  the  sanitary  fills  were  continued,  but  were  put 
under  the  inspection  of  the  Health  Department.  Under 
careful   inspection   it   was   found  that  this   refuse   after   a 


week  or  two,  if  covered  with  thin  film  of  earth,  would  create 
a  temperature  of  some  50  to  60  deg.  C,  at  which  time  open- 
ings would  be  made  in  the  earth  cover  and  some  offensive 
odors  would  be  emitted.  It  was  found  that  by  reasonable 
watchfulness  these  openings  were  quickly  closed  by  the  use 
of  a  little  earth  and  all  offensive  odors  prevented.  As  a 
rule  a  little  pinolin  was  sprayed  over  the  fill  on  the  day 
that  the  heat  reached  its  maximum,  but  this  operation  was 
never  regarded  as  very  serious  because  an  extra  fill  of 
earth  quickly  cured  the  trouble. 

After  the  most  exhaustive  investigations  we  were  able 
to  affirm  positively  that  no  house  flies  were  bred  in  these 
fills,  because  the  heat  generated  in  the  fermentation  was 
such  as  to  cook  their  eggs. 

On  the  days  that  a  little  odor  was  manifested,  a  fly,  ordi- 
narily termed  the  bottle  fly,  used  to  put  in  an  appearance  in 
quite  a  good  many  numbers,  but  the  spray  of  pinolin  seemed 
to  dissuade  them  from  making  the  dump  their  residence, 
and  other  than  this  appearance  of  the  bottle  fly  we  have 
never  been  able  to  notice  any  offense  being  created  by  the 
maintenance  of  these  sanitary  fills. 

Owing  to  the  expense  of  long  hauling  compared  with  the 
opportunity  offered  by  sanitary  fills,  two  of  our  incinerators 
were  closed  down  in  1913  and  the  third  in  1915  and  up  to 
the  present  date  there  has  been  no  feeling  of  a  necessity 
for  re-opening  either  of  them,  and  so  far  as  I  can  see  there 
will  be  no  attempt  to  re-open  until  the  population  has 
become  very  much  more  dense  and  we  can  afford  to  build 
such  numbers  of  incinerators  as  would  give  a  short  haul. 

All  the  slops,  and  in  fact  all  the  real  garbage  from  the 
central  part  of  the  city,  is  collected  under  the  supervision  of 
the  Health  Department  and  is  sold  in  bulk  to  the  managers 
of  a  large  hog  farm,  who  furnish  their  own  trucks  and 
make  the  collection  without  any  cost  to  the  city,  whatsoever. 
At  the  present  time  this  hog  farm  is  paying  for  this  ma- 
terial by  the  ton,  the  price  being  fixed  at  five  times  the 
price  of  pork  on  foot  in  the  Eastern  markets.  For  instance: 
If  the  price  of  pork  on  foot  in  Chicago  for  today  should  be 
8c.  per  pound,  the  hog  farm  must  pay  us  40c.  a  ton  for  this 
material.  So  long  as  the  slops  and  hotel  refuse  can  be  dis- 
posed of  in  this  way,  it  leaves  our  sanitary  fills  free  from 
much  of  the  material  which  might  be  considered  peculiarly 
offensive.  During  eight  months  of  the  year  60  to  70  per 
cent  of  our  material  is  coal  ashes.  During  the  summer  our 
consumption  of  vegetables  is  much  less  than  that  in  Eastern 
cities,  as  we  have  to  buy  corn  and  melons  brought  from  long 
distances  and  the  per  capita  amount  used  is  very  small  com- 
pared with  Eastern  cities.  The  vegetables  most  used  here 
are  celery,  lettuce,  cabbage,  potatoes,  spinach  and  beets, 
and  there  is  very  little  left  of  any  of  these  vegetables. 

We  have  complaints  again.st  our  sanitary  fills  now  and 
then,  but  an  investigation  always  proves  them  to  have 
been  unjustified. 

I  cannot  look  into  the  future  so  as  to  give  any  certain' 
statement  as  to  what  will  happen  after  awhile.  Personally 
I  feel  that  we  ought  to  return  in  time  to  the  incinerators, 
but  there  are  still  vast  areas  here  where  the  sanitary  fill 
can  be  continued,  therefore  the  return  to  the  incinerators  i." 
probably  a  long  way  off. 

R.  H.  Thomson. 

Seattle,  Wash.,  March  10,  1923. 

[Mr.  Thomson  was  city  engineer  of  Seattle  for  twenty 
years  and  some  time  afterwards  he  became  a  member  of  the 
City  Council.  According  to  an  article  published  in  our  issue 
of  Nov.  23,  1922,  p.  876,  the  first  of  the  three  refuse  destruc- 
tors of  the  British  (Meldrum)  type  was  built  in  1908  and 
u.sed  for  five  years  and  the  other  two  were  built  in  1911 
and  1912  respectively,  and  used  three  years  each.  The 
article  cited,  based  on  notes  made  by  a  member  of  the  edi- 
torial staff  of  this  journal,  stated  that  all  three  destructors 
have  been  "disposed  of";  that  one  of  the  buildings  was  torn 
down,  one  remodeled  for  a  carpenter  shop  and  one  lca!<ed  for 
storage.  It  al.so  appears  from  the  previous  article  that  the 
hotel  and  restaurant  garbage  is  cDllcrted  by  owners  of  a 
hog  ranch;  by  inference,  it  appears  that  all  other  garbage 
is  collected  by  the  city  and  goes  to  the  sanitary  fills.— 
Editor.] 
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Grout  and  Gravel  Packing  Around  Tunnels 

Sir — The  article  by  W.  E.  Thompson,  "Effects  of  Grout- 
ing and  Gravel  Packing  Around  Tunnels,"  in  your  issue 
of  April  5,  contains  information  of  great  value  in  connec- 
contion  with  shield  tunnels  in  sandy  ground,  since  the 
construction  of  the  station  at  Willoughby  and  Lawrence 
Sts.  is  the  first  time  that  the  ground  overlying  a  tunnel  in 
which  gravel  packing  and  grout  had  been  used  was  exca- 
vated from  the  surface  of  the  street  to  the  bottom  of  the 
tunnel.  As  Mr.  Thompson  was  engaged  on  the  original 
tunnel  work  he  also  speaks  with  authority  as  to  the  results 
obtained  at  the  time  the  tunnels  were  driven. 

In  the  original  work,  after  the  Flinn-O'Rourke  Co. 
drove  the  tunnels,  timber  drifts  like  that  shown  in  Fig.  1 
of  the  article  were  driven  for  about  600  ft.  above  the 
tunnels  in  Clark  St.  and  Montague  St.  for  the- construction 
of  inter-track  stations.  At  that  time  the  space  between  the 
tunnels  was  excavated  from  the  top  drift  down  to  the 
bottom  of  the  tunnels  and  three  segments  of  cast-iron  lining 
were  removed  from  each  side.  During  this  work  the  gravel 
packing  on  the  sides  and  top  of  the  tunnel  was  uncovered 
and  conditions  were  found  similar  to  those  described  by 
Mr.  Thompson.  The  penetration  of  the  grout  was  only 
known  to  the  top  of  the  drifts,  but  it  is  likely  that  it 
penetrates  much  higher,  as  in  the  case  of  Willoughby  St. 
As  this  grout  was  injected  to  refusal,  the  character  of  the 
ground  would  naturally  fi.x  the  height  to  which  it  would 
ascend,  and  in  some  parts  of  Willoughby  St.,  near  Flatbush 
Ave.,  the  grout  actually  came  through  the  joints  in  the 
paving  blocks,  where  the  underlying  ground  was  looser 
than  that  found  at  the  Lawrence  St.  station.  On  Henry  St., 
near  the  St.  George  Hotel,  where  an  inrush  of  sand  had 
occurred  at  one  point,  the  head  of  the  shield  was  shoved 
past  the  hole  left  by  the  escaping  sand;  the  cavity  was 
filled  with  gravel  through  tubes  through  the  skin  near 
the  front  end  of  the  shield,  and  gri'out  was  subsequently 
forced  through  these  same  tubes  before  the  shield  was 
moved.  This  grout  finally  appeared  in  the  cellar  of  the 
building  alongside.  Thus,  the  quantity  of  grout  that  can  be 
used  above  a  tunnel  necessarily  depends  upon  the  amount 
of  spaces  the  ground  naturally  contains. 

It  was  also  found  that  the  grout  did  not  mingle  wath 
the  sand  and  gravel  but  segregated  itself  in  lumps,  some  of 
which  were  hollow  like  a  bottle  because  the  men  did  not 
shut  off  the  compressed  air  as  soon  as  the  grout  had  been 
forced  out  of  the  grout  machine  but  allowed  it  to  follow 
up  the  gi'out  and  expand  it  into  a  hollow  lump.  The 
Transit  Commission,  I  believe,  has  specimens  of  these 
hollow  grout  lumps. 

This  method  of  gravel  packing  around  a  tunnel  was 
originated  by  me  some  time  before  the  contracts  were  ob- 
tained by  the  Plinn-O'Rourke  Co.,  and  the  fact  that  the 
shields  were  provided  with  gravel  tubes  at  the  front  end  as 
originally  built  is  evidence  that  the  method  was  fully  in 
mind  before  any  tunnel  work  was  begun. 

Mr.  Thompson  says,  "The  overlying  cover,  about  34  ft., 
being  thick  enough  to  eliminate  danger  from  the  release  of 
air  at  the  high  pressure  of  90  lbs.  per  square  inch  necessary 
to  inject  the  gravel  *  *  *  *."  Fig.  2  of  his  article  shows  a 
gravel  tank  with  an  air  line  reaching  to  a  tee  on  a  pipe 
at  the  bottom  of  the  gravel  tank  to  the  other  side  of  which 
the  gravel  hose  is  attached,  and  connected  to  a  grout  hole 
in  the  lining  at  the  tail  of  the  shield  with  a  steel  nipple. 
This  hose  was  usually  about  2.5  ft.  in  length,  and  the  com- 
pressed air  line  was  connected  to  an  air  supply  at  the  power 
house.  When  this  question  arose  as  to  the  possible  effect 
of  high-pressure  air  upon  the  overlying  ground,  the  writer 
questioned  that  the  air  retained  its  pressure  through  the 
hose  and  exerted  it  against  the  "ground  outside  the  nozzle. 
He  had  a  special  nipple  prepared  containing  a  valve  and 
air  gage.  When  the  valve  in  the  nozzle  was  closed  and 
the  air  valve  beyond  the  gravel  tank*  was  opened  the  gage 
showed  full  pressure.  Air  was  then  shut  off  and  the  nozzle 
valve  opened,  when  the  gage  dropped  back  to  zero.  The 
usual  method  of  starting  the  gravel  blast  was  then  gone 
through  with,  that  is  to  say,  the  air  supply  valve  was  first 
opened  and  then  the  valve  in  the  pipe  at  the  bottom  of  the 


gravel  tank  was  opened,  permitting  the  gravel  and  water 
in  the  tank  to  drop  in  a  stream  into  the  flowing  air,  which 
blew  it  through  the  hose  into  the  space  outside  the  tunnel. 
The  gage  in  the  nipple  remained  at  zero  all  the  time,  show- 
ing that  the  air  had  fully  expanded  in  the  25  ft.  of  hose 
before  reaching  the  nozzle.  Therefore  no  danger  need  be 
feared  of  ill  effects  from  the  high  pressure  used  in  blowing 
the  gravel,  since  this  pressure  released  it.self  in  the  hose, 
which  it  had  to  do  in  order  to  give  the  velocity  with  which 
the  air  and  gravel  reached  the  hose. 

The  fact  that  there  was  no  pressure  at  the  nozzle  was 
further  shown  by  holding  the  nozzle  inside  the  tunnel  while 
the  gravel  was  being  blovra  through  it.  The  stream  of 
gravel  and  spray  was  as  smooth  as  a  jet  of  water.  The 
contact  of  the  gravel  with  the  steel  nipple  like  flint  with 
steel  made  a  continuous  line  of  sparks  out  of  the  nozzle 
similar  in  appearance  to  a  Roman  candle,  in  spite  of  the 
spray  that  was  being  discharged  at  the  same  time.  A 
similar  condition  may  be  perceived  in  the  familiar  operation 
of  sandblasting  the  face  of  stone  buildings.  If  it  were  true 
that  the  100-lb.  pressure  used  in  gravel  packing  remained 
unchanged  throughout  the  hose  the  velocity  would  be  only 
one-seventh  what  it  is  when  fully  expanded,  which  expan- 
sion would  have  to  be  resisted  by  the  gravel  acting  as  a 
valve  to  maintain  this  pressure,  which  is  obviously  absurd. 
Therefore,  the  only  pressure  that  the  gravel-blowing  method 
exerts  is  what  might  be  due  to  the  velocity  of  the  air  or  the 
wind  pressure,  which  would  be  less  than  100  lb.  per  square 
inch.  In  the  case  of  clay  or  other  ground  impervious  to  air, 
the  space  between  the  lining  and  the  end  of  the  shield  can 
always  be  relied  on  to  give  a  vent  for  the  air  from  the 
gravel  blast  into  the  tunnel. 

The  reason  for  taking  so  much  time  to  discuss  this  matter 
is  the  fact  that  this  belief  in  high  pressures  is  very  much 
against  the  use  of  gravel  in  connection  with  subaqueous 
work,  where  no  undue  pressures  should  be  introduced  out- 
side the  tunnel  lining,  as  these  would  have  an  unfavorable 
effect  upon  the  overlying  cover.  However,  anyone  can  prove 
to  his  own  satisfaction  that  no  such  pressure  exists,  by 
simply  placing  a  gage  on  the  nozzle  inside  the  tunnel, 
which  would  show  a  pressure  if  there  were  one.  Being 
naturally  very  much  interested  in  this  matter  of  safe  tun- 
neling by  the  use  of  grout  and  gravel  packing  I  feel  under 
great  obligation  to  both  Mr.  Thompson  and  Engineering 
Neics-Record  for  this  publicity  of  the  proof  of  their 
usefulness 

New  York  City,  April  10.  John  F.  O'Rourke. 


Gasholder  Welded  in  England 

Electric  welding  was  applied  in  the  reconstruction 
of  a  gasholder  in  England  recently.  The  original  holder, 
200  ft.  in  diameter,  and  of  3,000,000  cu.ft.  capacity,  had 
been  destroyed  by  fire,  so  that  little  of  its  structure 
could  be  salvaged.  The  brick  tank,  200  ft.  in  diameter 
by  36  ft.  deep,  and  a  part  of  the  guide  framing  could  be 
used,  the  latter  after  extensive  repairs.  The  thi-ee-lift 
holder,  however,  as  well  as  the  guides,  had  to  be  re- 
placed. The  three  lifts,  ranging  from  191  ft.  6  in.  to 
197  ft.  6  in.  in  diameter  by  34  ft.  9  in.  deep,  are  made 
of  s^i-  and  ?-in.  steel.  All  the  ^heets  were  connected 
by  welding.  The  Z-shaped  stilTener  stays  on  the  inside 
of  the  upper  lift  were  also  connected  and  attached  by 
welding.  It  is  reported  that  although  the  holder  con- 
tains more  than  20  miles  of  welded  joint,  only  two  or 
three  small  leaks  were  detected  on  test.  Under  the  cir- 
cumstances of  the  work,  no  definite  cost  comparison  with 
riveted  work  could  be  made,  but  estimates  by  an  experi- 
enced engineer  of  gas  plant  construction  are  quoted  to 
the  effect  that  the  labor  time  amounted  to  less  than 
half  that  which  would  have  been  required  in  riveting. 
The  speed  of  the  welding  work  is  given  as  15  ft. 
per  hour  on  overhead  and  horizontal  fillets  and  12  ft. 
per  hour  on  vertical  fillets. 


April  26,  1923 
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News  of  the  Week 

CURRENT     EVENTS     IN     THE    CIVIL    ENGINEERING     AND     CONTRACTING     FIELDS 


News  Brevities 


The  Great  Northern  R.R.  Co.  is  plan- 
ning to  spend  $30,000,000  during  1923 
on  new  equipment,  terminal  expansion 
and  double  tracking. 

By  the  Pro^^sions  of  a  Measure  intro- 
duced at  Albany  the  time  in  which  the 
licensing  law  in  New  York  becomes 
effective  would  be  extended  from  the 
present  date,  May  5  until  August  1, 
1923. 

Bills  Have  Been  Introduced  at  Al- 
bany, N.  Y.,  to  appropriate  $740,000  for 
the  completion  of  the  state  owned 
hydro-electric  plant  at  Vischers  Ferry, 
N.  Y.,  $30,000  to  complete  the  tailrace 
at  the  Crescent  Dam  plant,  and  $200,000 
to  construct  a  barge  canal  terminal  at 
the  city  of  Rensselaer. 

The  Wabash  R.R.  Co.  Reports  a  net 
income  of  $1,210,388  for  1922  as  against 
$1,281,361  for  last  year.  The  out- 
standing achievement  during  the  year 
was  the  reduction  of  the  ratio  of  ex- 
penses to  revenues  from  85.29  per  cent 
in  1921  to  83.31  in  1922. 

In  a  Referendum  of  the  New  York 
State  members  of  the  American  Society 
of  Mechanical  Engineers,  1,630  members 
voted  for  and  185  against  action  by  the 
society  aimed  at  securing  a  postpone- 
ment of  the  date  on  which  registration 
of  professional  engineers  becomes  man- 
datory in  New  York. 

Articles  of  incorporation  have  been 
filed  with  the  Illinois  Secretary  of  State 
by  the  National  Transportation  Insti- 
tute. The  purpose  of  the  institute  is 
to  conduct  non-partisan  and  impartial 
investigation.s  into  all  kinds  of  trans- 
portation questions  and  to  disseminate 
the  facts  so  acquired  to  the  public 
through  the  platform,  press,  motion  pic- 
tures, and  educational  institutions. 

Bids  Have  Been  Called  for  by  tho 
Board  of  Estimate  and  Apportionment 
of  New  York  to  be  submitted  May  13 
for  the  construction  of  the  South  Streft 
Shaft,  St.  George,  Staten  Island,  for  the 
freight  and  passenger  tunnel  the  city  is 
building  under  the  Narrows  between 
Brooklyn  and  Staten  Island.  Contracts 
will  call  for  the  completion  of  the  shaft 
within  12  months  of  the  date  the  award 
is  made. 

The     City     of     San     Francisco     has 
called  for  bids  to  be  opened  May  16  on 
19|_  miles  of   5-ft.   steel    pipe   for   con- 
veying water  across  lower   San    Fran- 
cigco    Bay,    this    crossing    to    be    u.«ed 
immediately    after    completion    by    the 
!      supply  being  brought  in  from  Calaveras 
I      sources  and  later  to  become  a  part  of 
I      the  Hetoh   Hetrhy  aqueduct.     Bids  are 
also  to  be  opened   on    May  23   for  the 
steel  penstocks  involving  7,900  tons  of 
riveted    steel    pipe    or    6.000    tons    of 
Welded  steel   pipe  needed   for  the  Moc- 
casin Creek  power  house  of  the  Hetch 
Hetchy  project. 


Pottery  Makers  Get  Prison  Terms 

Eight  members  of  the  Sanitary  Pot- 
ters Association,  New  York,  who  last 
week  were  convicted  of  violating  the 
Sherman  anti-trust  law  by  price-fixing, 
have  been  given  both  heavy  fines  and 
prison  terms.  Sentence  was  pro- 
nounced by  Justice  Van  Vleet,  of  the 
Federal  Court.  Fines  were  imposed  on 
12  other  defendants  and  on  all  the  com- 
panies named  in  the  indictment. 

The  heaviest  sentence,  ten  months, 
was  given  the  president  of  the  associa- 
tion, Thomas  Maddock,  of  Trenton, 
N.  J.  He  was  also  fined  $5,000.  The 
other  seven  were  given  six-month  terms 
and  fined  $5,000.  Fines  of  $5,000  were 
imposed  on  most  of  the  defendant  com- 
panies. Total  fines  aggregated  $169,000. 

The  defendants  were  charged  with 
price-fixing,  the  indictment  following 
disclosures  made  by  the  Lock^vood  Joint 
Legislative  Committee  on  Housing. 
Samuel  Untermyer,  in  commenting  on 
the  case,  asserted  that  "this  is  the  first 
contested  case  in  the  Federal  Court  in 
which  there  has  been  a  conviction,"  add- 
ing that  it  would  probably  be  a  year 
at  least  before  prison  sentences  were 
begun,  inasmuch  as  an  appeal  will  be 
taken. 


New  Jersey  Conference  Discusses 
Grade  Crossings 

The  fact  that  the  present  method  of 
protecting  highway  crossings  is  en- 
tirely inadequate  was  brought  out  at  a 
conference  held  at  Trenton  last  week 
under  the  auspices  of  the  Board  of 
Public  Utilities  Commissioners.  The 
conference  was  attended  by  representa- 
tives of  the  American  Railway  Associa- 
tion, the  State  and  Highway  County 
Commissioners,  and  of  the  railroads 
operating  in  New  Jersey. 

The  conference  opened  with  a  descrip- 
tive display  of  the  types  of  track  cir- 
cuit signals  and  approach  warning 
signs  recommended  by  the  Signal  Sec- 
tion of  the  A.R.A.  This  was  followed 
by  a  discussion  of  the  dangers  of  the 
present  methods  of  crossing  protection, 
including  gates  and  flagmen,  with  sug- 
gestions for  the  improvement  of  such 
protection.  This  led  to  the  matter  of 
approach  warning  signs  and  the  need 
of  removing  all  signs  of  an  advertising 
nature,  particularly  signs  with  flashing 
lights,  from  the  vicinity  of  all  grade 
crossings.  It  was  decided  that  this 
should  be  done  for  at  least  r>00  ft.  each 
side  of  every  crossing  and  that  the  ap- 
proach warning  sign  should  be  set  300 
ft.  from  the  crossing. 

In  concluding  the  conference  ex- 
pressed its  approval  of  alternately 
flashing  red  lights  as  a  warning  signnl 
to  be  displayed  at  grade  crossings  upon 
the  approach  of  trains.  It  also  ap- 
proved of  the  oflTer  of  the  railroad  com- 
panies to  supply  approach  warning 
signs  for  all  crossings  not  already 
equipped,  and  recommended  to  the  high- 
way authorities  that  they  keep  in 
touch  with  the  railroad  officials  so  that 
they  could  erect  the  signs  as  soon  as 
they  were  supplied. 


Delaware  &  Hudson  Co. 
Celebrates  Centenary 

Gala  Dinner  Brings  Together  Railroad 

Men,  Bankers  Industrial  Leaders 

and  Publicists 

The  100th  anniversary  of  the  found- 
ing of  the  Delaware  &  Hudson  Co.  was 
celebrated  in  New  York,  April  23,  at  a 
gala  dmner  which  brought  together  a 
distinguished  gathering  of  railroad 
men,  bankers,  industrial  leaders  and 
publicists.  The  company  was  organized 
under  charter  from  the  New  York 
Legislature  to  build  a  canal  for  the 
transportation  of  coal  from  the  anthra- 
cite fields  to  the  New  York  City  market. 
Canal  construction  was  begun  in  1825 
and,  though  locomotives  were  brought 
from  England  in  1829  for  operating  an 
11-mi.  stretch  of  railroad  spanning  a 
break  in  the  canal  system,  steam  opera- 
tion was  never  effective  because  the 
locomotives  were  too  heavy  for  the 
track  structure.  In  1867  the  Delaware 
&  Hudson  Co.  began  the  construction 
of  its  present  steam  railroad  system. 

The  chief  speakers  at  last  Monday's 
dinner  were  L.  F.  Loree,  president  of 
the  company,  James  S.  Alexander, 
president  of  the  National  Bank  of  Com- 
merce, New  York,  and  H.  W.  Dickinson, 
of  London,  honorable  secretary  of  the 
Newcomen  Society  and  assistant  to  the 
director  of  the  South  Kensington 
Science  Museum. 

Mr.  Loree,  after  tracing  the  develop- 
ment of  railroad  transportation  in  the 
United  States  and  its  influence  upon 
national  development,  made  a  plea  for  a 
sane  business  attitude  toward  our  rail- 
road systems.  Further  progress  in 
stifling  regulation  would  lead  to  de- 
struction. 

Mr.  Alexander  discussed  in  detail  the 
influence  of  transportation  upon  indus- 
trial and  agricultural  development, 
making  a  particularly  striking  point  of 
the  dependence  of  the  liquidity  of  com- 
mercial credits  upon  regular  and  speedy 
functioning  of  our  railroad  system.  Un- 
less manufacturers'  goods  can  be 
quickly  transferred  to  the  purchaser, 
the  manufacturer  cannot  discharge  his 
bank  loans  and  thus  make  commercial 
credits  available  to  other  industrial 
units. 

Among  those  present  were  Samuel 
Rea,  A.  H.  Smith,  Daniel  Willard. 
Newcomb  Carlton,  Eugene  G.  Grace, 
Frank  A.  Vanderlip,  Herman  H.  West- 
inghouse,  Guy  E.  Tripp,  Owen  D. 
Young,  Charles  A.  Stone,  Charles  M. 
Schwab  and  W.  L.  Saunders. 


To  Finish  St.  Paul  Union  Station 

A  contract  awarded  recentlv  hv  the 
St.  Paul  Union  Depot  Co.,  St.  Paul, 
Minn.,  to  Foley  Bros.,  of  that  city,  pro- 
vides for  the  completion  of  the  new 
union  station.  The  total  cost  of  this 
work  will  be  ahniit  $2,000,000,  of  which 
probably  $90(l.(HiO  will  be  spent  this 
year,  the  remainder  of  the  work  being 
extended  over  the  next  two  years.  W.  C. 
Armstrong  is  chief  engineer  of  the 
company. 
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Am.  Soc.  C.  E.  Holds  Success- 
ful Meeting 

Thvee  Days  at  New  Orleans  Devoted  to 

Discussion  and  Inspection  of  Lower 

Mississippi  and  Its  Problems 

Enginecrinci  News-Record  Staff  Report 

About  lift  members  were  registered 
at  the  spring  meeting  of  the  American 
Society  of  Civil  Engineers  at  New 
Orleans,  April  18  to  20,  but  nearly  twice 
that  many  guests,  both  men  and  women, 
swelled  the  attendance.  The  technical 
sessions,  reported  on  another  page  of 
this  issue,  were  devoted  to  a  discussion 
of  the  problems  of  the  lower  Missis- 
sippi, and  the  nearby  river  was  utilized 
as  an  exhibit.  One  whole  day  was  de- 
voted to  a  boat  ride  up  the  river  above 
the  port  works  and  down  to  the  site  of 
the  Poydras  crevasse  and  through  the 
not  yet  officially  opened  Industrial 
Canal  into  Lake  Pontchartrain.  The 
river  was  at  high  water,  within  three 
feet  of  the  record  of  last  year,  so  that 
the  visitors  could  get  an  impressive  re- 
action to  the  dangers  and  difficulties 
involved  in  passing  so  great  a  volume 
of  water  by  a  large  city  lying  well  be- 
low the  high  water  level. 

Hospitality  Generous 

The  New  Orleans  engineers  bore  out 
their  reputation  for  generous  hos- 
pitality. Those  who  were  in  the  city 
for  the  day  before  the  opening,  includ- 
ing the  board  of  direction  of  the  so- 
ciety, were  entertained  at  luncheon  and 
at  dinner,  while  those  attending  the 
convention  were  taken  for  trips  through 
the  old  French  quarter,  with  appro- 
priate entertainment,  and  for  a  ride 
aroun-d  'the  city  terminating  at  the 
cr-untry  club,  where  the  accompanying 
photograph  was  taken. 

The  action  of  the  board  of  direction 
in  the  two  days'  session  before  the  meet- 
ing was  reported  in  last  week's  issue. 
No  business  was  transacted  by  the  so- 
ciety in  its  regular  business  session  but 
future  quarterly  meetings  were  an- 
nounced, as  follows: 

July  11-13,  Chicago,  subject,  trans- 
portation ; 

October  15  or  thereabout,  two  days 
at  Richmond,  Va.,  one  day  at  Norfolk 
and  one  day  at  Washington,  subject, 
highways. 


N.  Y.  License  Law  Effective  May  5 

Little  more  than  a  week  remains  in 
which  to  file  application  for  engineers' 
licenses  in  the  State  of  New  York.  The 
law  becomes  effective  May  5,  after  which 
date  any  engineer  practising  in  New 
York  State  without  a  license  is  subject 
to  fine  and  imprisonment.  Also,  after 
that  date,  an  examination  is  necessary 
to  obtain  a  license.  The  University  of 
the  State  of  New  York  advises  that  any 
application  dated  as  late  as  May  5  and 
mailed  prior  to  midnight  of  that  date 
will  be  accepted  as  received  in  time,  and 
that  the  board  is  taking  the  most  liberal 
attitude  toward  the  applications  re- 
ceived, not  being  inclined  to  quibble 
over  technicalities.  Application  forms 
may  be  obtained  from  John  H.  Dunlap, 
secretary,  American  Society  of  Civil 
Engineers,  33  West  39th  St.,  New  York 
City. 

The  New  Jersey  law  went  into  effect 
April  8.  In  both  laws  the  privilege  of 
practice  during  thirty  days  in  any  cal- 
endar year  is  extended  engineers  regis- 
tered in  another  state.  Practice  beyond 
that  period  requires  separate  registra- 
tion and  payment  of  the  full  registra- 
tion fee. 

Engineers  or  surveyors  who  are  work- 
ing as  subordinates  under  a  licensed 
engineer  or  surveyor  are  not  required 
to  take  out  a  license. 


Chicago  Regrional  Planning 

Committee  Named 

Membership  in  the  Chicago  metro- 
politan planning  committee  of  twenty- 
one  named  by  the  City  Club  of  Chicago 
which  will  undertake  to  map  out  the 
expansion  of  Chicago  to  a  city  of 
8,000,000  people  expected  in  1950  em- 
bracing an  area  of  1,000  sq.  miles  in- 
cludes seven  engineers  and  three  archi- 
tects. The  engineers  named  are  S.  A. 
Greeley,  consulting  engineer,  Charles 
B.  Ball,  chief  sanitary  inspector.  De- 
partment of  Health,  Eugene  A. 
Rummler,  patent  attorney,  J.  G.  Wray, 
telephone  consulting  engineer,  Herbert 
E.  Fleming,  industrial  engineer,  Lang- 
don  Pearse,  sanitary  engineer,  Sani.tary 
District  of  Chicago,  Jacob  L.  Crane,  Jr. 
city  planning  engineer.  The  architects 
on  the  committee  are,  Dwight  H.  Per- 
kins, G.  Herrick  Hammond  and  Daniel 
H.  Burnham,  Jr. 


Contract  for  a  330-Mile  Railway 

One  of  the  most  important  railway 
construction  contracts  that  has  been  let 
for  some  years  is  that  for  the  Wyoming 
North  &  South  R.R.  (organized  as 
the  Montana  R.R.  for  the  Montana  por- 
tion of  the  line)  from  Casper,  Wyo.,  to 
Miles  City,  Mont.,  a  distance  of  330 
miles.  The  purpose  of  this  road  is 
largely  the  development  of  oil  proper- 
ties, but  it  will  connect  with  two  trunk 
lines  at  each  end.  Construction  has 
been  commenced,  but  final  location  for 
the  entire  line  is  not  yet  completed. 
With  maxinium  grades  of  1  per  cent 
the  earthwork  is  estimated  at  between 
7,000,000  and  8,000,000  cu.yd.  The  con- 
tract for  grading  and  bridging  has  been 
awarded  to  Roberts  Brothers,  Peterson, 
Shirley  &  Gunther,  with  offices  at  17 
North  La  Salle  St.,  Chicago,  and  Wood- 
men Building,  Omaha,  Neb.  D.  C. 
Fenstermaker  is  chief  engineer,  and 
George  M.  Huss  is  engineer  of  con- 
struction. 


New  York  Engineers  Favor 
Benevolent  Fund 

Action  in  favor  of  a  civil  engineers' 
benevolent  fund  and  in  favor  of  con- 
tinuing present  co-operation  in  an  en- 
gineering employment  service  was  taken 
by  the  New  York  section  of  the  Amer- 
ican Society  of  Civil  Engineers  at  an 
active  meeting  held  on  April  18.  In 
both  cases  the  action  followed  the  pres- 
entation of  thoroughly  prepared  reports 
of  special  committees.  Ralph  Modjeski 
and  H.  E.  Blake  were  appointed  to  de- 
velop a  plan  for  the  reconstruction  of 
High  Bridge  over  the  Harlem  River  to 
avoid  the  necessity  of  removing  it  in 
connection  with  improvement  of  naviga- 
tion clearance  on  the  Harlem.  'The 
proposal  to  remove  the  structure  is  now 
before  the  Board  of  Estimate  of  New 
York  City,  but  the  board  has  agreed  to 
delay  decision  on  the  matter  until  rep- 
resentatives of  the  section  and  of  the 
local  chapters  of  the  American  Asso- 
ciation of  Engineers  and  the  American 
Institute  of  Architects  have  oppor- 
tunity to  present  a  plan  for  saving  the 
historic  structure. 

"Ancient  Engineering"  -vas  discussed 
in  a  series  of  addresses  by  Prof.  C.  J. 
Tilden,  Ralph  Modjeski,  Prof.  William 
H.  Burr,  Gen.  W.  B.  Parsons  and  others. 


ilEMBERS  OF   THE  AMERICAN   SOCIETY    OP  CIVIL,  ENC.INEERS.  AND  GITESTS.   IN  FRONT  OF 
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Philadelphia  Proposes  Bills  to 
Start  Huge  Water  Program 

Two  ordinances  are  pending  be- 
fore the  Council  of  Philadelphia, 
providing  funds  to  make  a  start  on 
a  15-year  program  for  extensions  and 
improvements  of  the  water  supply  of 
Philadelphia  to  cost  a  total  of  some 
$75,000,000.  The  first  of  these  ordi- 
nances appropriates  $5,000,000,  to  be 
available  in  1924,  for  the  development 
of  water  in  Perkiomen,  Tohickon  and 
Neshaminy  drainage  areas,  together 
with  the  necessary  extensions  of  exist- 
ing works  within  the  city  limits  to  meet 
the  growth  and  development  of  the  city. 
The  intention  is  to  incorporate  this 
15,000,000  item  in  a  comprehensive  loan 
ordinance  to  be  submitted  to  popular 
vote  next  fall.  The  ordinance  states 
that  the  $5,000,000  appropriation  is 
the  first  of  four  proposed  similar  appro- 
priations to  cover  the  first  four  years 
of  the  entire  program.  The  second 
ordinance  is  $100,000,  to  be  used  on 
preliminary  work  looking  toward  the 
construction  of  the  first  storage  reser- 
voir on  the  Perkiomen  at  Green  Lane. 
This  sum  would  be  available  about 
June  1.  A  report  on  the  extensions 
to  the  Philadelphia  water  supply  made 
by  a  committee  of  consulting  engi- 
neers, consisting  of  J.  W.  Ledoux, 
Philadelphia,  chairman,  George  W. 
Fuller  and  J.  Waldo  Smith,  New  York 
City,  and  Joseph  S.  Hasskar,  Phila- 
delphia, was  abstracted  in  Engineering 
News-Record,  Oct.  14,  1920,  p.  751. 
Carlton  E.  Davis  is  chief  of  the  Phila- 
delphia Bureau  of  Water. 


Bonds  to  Finance  Hudson  River 
Bridge  at  Bear  Mountain  Offered 

Bonds  for  financing  the  construction 
of  a  highway  bridge  over  the  Hudson 
River  between  Bear  Mountain  and  An- 
thony's Nose,  just  above  Peekskill, 
N.  Y.,  were  offered  to  the  public  during 
the  past  week  by  the  banking  firm  of 
W.  A.  Harriman  &•  Co.  The  bridge, 
whose  preliminary  plans  were  described 
in  Engineering  Nen-s-Record  of  Feb.  23, 
1922,  p.  326,  is  estimated  to  cost  $5,000,- 
000.  The  bond  issue  is  for  $3,000,000, 
at  7  per  cent,  and  is  offered  at  98J.  The 
common  stock  and  an  issue  of  $1,500,000 
of  notes  has  been  taken  by  private  sub- 
scription. 


To  Hold  Engineering  Exhibit 

The  Joint  Committee  on  a  National 
Museum  of  Engineering  and  Industry 
proposes  to  hold  in  the  Engineering 
Societies'  Building,  New  York,  during 
the  coming  fall  and  winter  an  exhibit 
of  records,  charts,  drawings,  pictures, 
models  and  other  material  illustrative 
of  the  steps  supplied  by  the  engineer 
in  the  development  of  the  United  States. 
The  primary  object  of  the  exhibit  is  to 
arouse  interest  of  the  engineers  and 
the  public  generally  in  the  project  in 
hand  with  the  Smithsonian  Institution 
to  establish  a  national  museum  of  engi- 
neering and  industry,  with  head- 
quarters at  Washington  and  branches 
in  various  sections  of  the  country. 


500,000  More  H.P.  in  Sight 

The  Susquehanna  Power  Co.  has  ap- 
plied to  the  Federal  Power  Commission 
for  a  license  to  construct  a  hydro- 
electric plant  on  the  Susquehanna  River 
at  Conowingo,  Md.,  the  ultimate  in- 
stallation to  be  360,000  hp.  It  is  their 
intention  to  construct  a  dam  100  ft. 
high,  which  will  create  a  pool  extending 
25  miles  up  the  river  to  McCalls  Ferry 
at  Holtwood,  Pa.  It  is  also  reported 
that  the  Pennsylvania  Water  and  Power 
Co.,  will  develop  the  power  immediately 
above  its  Holtwood  plant.  Such  a  plan 
would  develop  slack  water  in  the  Sus- 
quehanna from  tide  water  to  the  vicinity 
of  Harrisburg,  and  would  pave  the  way 
for  the  utilization  of  these  pools  for 
navigation. 

On  April  7  the  Alabama  Power 
Co.,  put  its  first  24,000  hp.  unit  into 
operation  in  Mitchell  Dam  at  Duncan's 
Riffle  on  the  Coosa  River  in  Alabama. 
"Two  other  units  of  the  same  capacity 
will  be  put  into  operation  withiri  the 
next  two  months.  Work  on  the  dam 
was  authorized  on  July  14,  1921;  the 
first  concrete  was  poured  in  January, 
1922;  and  the  dam  was  completed  on 
January  1,  1923.  The  company  is  also 
pressing  its  investigations  on  the  Tollo- 
poosa  River  in  the  hope  of  developing 
its  large  power  resources  in  the  near 
future,  and  has  applied  to  the  Federal 
Power  Commission  for  a  license  cover- 
ing the  installation  of  a  5,000  hp.  unit 
at  Government  Dam  No.  17  on  the  Black 
Warrior  River.  License  for  a  similar 
unit  at  Dam  No.  16  will  be  asked  in  the 
near  future. 


Louisville  &  Nashville  to  Spend 
$50,000,000  on  New  Work 

During  the  past  few  months  the 
Louisville  &  Nashville  R.R.  Co.  has 
authorized  a  total  expenditure  of 
nearly  $50,000,000  for  new  work,  and 
in  addition  it  has  under  active  con- 
sideration other  projects  involving 
many  more  millions  of  dollars,  but  the 
plans  for  the  latter  are  not  yet  suffi- 
ciently definite  for  actual  figures.  The 
program  definitely  authorized  contem- 
plates the  construction  of  fifty  miles 
of  second  track  and  grade  reduction 
work,  the  installation  of  new  and  en- 
larged terminal  facilities,  the  building 
of  additional  side  and  passing  tracks, 
new  bridges,  and  various  other  projects 
designed  to  enlarge  and  improve  the 
service.  Although  some  of  the  work 
has  been  completed,  the  greater  part 
consists  of  improvements  now  under 
way  and  scheduled  for  completion  dur- 
ing the  current  year. 

In  regard  to  equipment,  this  com- 
pany has  under  contract  for  delivery 
during  1923  a  greater  amount  than  in 
any  other  similar  period  during  its 
history,  having  recently  authorized  a 
total  of  86  locomotives,  11,000  freight 
cars  and  51  passenger  cars  of  various 
classes.  Some  of  this  equipment  has 
already  been  delivered. 

It  is  explained  by  the  "  president, 
W.  L.  Mapother,  that  this  company 
does  not  employ  the  budgetary  system 
but  undertakes  to  authorize  and  prose- 
cute its  improvement  work  as  cond'. 
tions  require  or  future  prospects  seem 
to  justify:  "We  are  quite  cognizant  of 
the  decidedly  optiisiistic  trend  of  busi- 
ness activity  and  are  exerting  every 
effort  to  increase  our  transportation 
plant  in  order  to  meet  the  present  and 
prospective  requirements." 


North  Carolina  Contracts  Large 
Highway  Mileage 

On  April  3  the  North  Carolina  State 
Highway  Commission  let  contracts  for 
sixteen  projects,  totaling  126.37  miles, 
and  costing  $2,697,754,  exclusive  of 
the  usual  10  per  cent  for  engineering 
and  contingencies.  Of  this  mileage  54.97 
miles  were  either  of  concrete,  or  as- 
phaltic  surface  on  5-in.  concrete  base. 
The  average  cost  per  mile  for  this 
work   was   $31,644. 
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Traffic  Association  to  Meet 
in  New  York,  May  10 

The  1923  annual  meeting  of  the  Na- 
tional Highway  Traffic  Association  will 
be  held  at  the  Automobile  Club  of 
America,  247  West  54th  St.,  May  10. 
The  afternoon  session  will  be  taken  up 
with  the  reports  of  eight  committees, 
following  which  an  informal  dinner  at 
the  club  will  take  place.  The  evening 
meeting  will  be  devoted  to  a  continua- 
tion of  the  hearing  of  committee  re- 
ports. In  all,  the  following  twelve 
committees  will  report: 

(1)  On  traffic  center  lines  on  road- 
ways, (2)  status  of  the  construction  of 
highway  curves  and  recommended  prac- 
tice to  increase  safety  to  traffic,  (3) 
highway  danger  signs,  (4)  mechanical 
devices  for  highway  traffic  regulation, 
(5)  regulations  covering  speeds,  weights 
and  dimensions  of  motor  trucks  and 
ti-ailers,  (6)  regulation  of  overloading 
of  motor  trucks,  (7)  rural  motor  ex- 
press, (8)  highway  transport  clearing 
houses,  (9)  safety  regulations  at  rail- 
road grade  crossings,  (10)  equitable 
distribution  of  icost  of  construction,  in- 
terest on  bonds,  replacements,  and 
maintenance  of  state  highways,  (11) 
highway  transport  franchises,  and  (12) 
the  demand  fo4  national  transportation 
and  the  function  of  streets  and  high- 
ways.   

Engineering  Library  Dedicated 
in  Denver 

On  Apr.  7  representatives  of  the 
Denver  city  library,  of  the  state  and  of 
the  engineering  profession,  attended  ex- 
ercises at  which  a  technical  library  of 
applied  science  was  dedicated  in  Denver, 
Colo.  Acquisition  of  such  a  library  has 
been  one  of  the  objects  of  the  Colorado 
Engineering  Council,  of  which  L.  G. 
Carpenter  is  president,  ever  since  its 
organization. 

The  need  for  such  a  collection  of 
books  for  reference  has  been  felt  for 
years  by  engineers  in  the  West,  whose 
nearest  collection  of  such  volumes  was 
at  least  a  thousand  miles  distant.  This 
distance  from  the  largest  center  has 
made  it  difficult  for  engineers  either  to 
keep  up  with  current  developments  or 
to  take  advantage  of  consulting  books 
when  they  are  doing  investigation  work. 

The  new  library  is  maintained  in  the 
City  Library  Building  and  the  collection 
of  books  is  loaned  from  private  engi- 
neering libraries  and  by  the  state, 
which  has  purchased  with  money  from 
its  State  Board  of  Engineering  Exam- 
iners fund  a  number  of  volumes.  The 
State  Board  of  Architects  also  supplied 
money  with  which  to  purchase  part  of 
the  library. 

It  is  hoped  to  make  the  library  avail- 
able as  a  loaning  collection  to  engi- 
neers in  Colorado  whose  fees  have  con- 
tributed to  the  collection. 


Engineer  on  Morris  Canal  Board 

Cornelius  C.  Vermeule,  consulting  en- 
gineer of  New  York  City,  has  been 
named  by  Governor  Silzer,  of  New 
Jersey,  one  of  five  members  of  a  board 
to  investigate  the  problem  of  what  shall 
be  done  with  the  Morris  Canal.  This 
state  board,  together  with  five  men  ap- 
■  pointed  by  municipalities  through  which 
the  canal  passes,  and  two  members  of 
the  State  Board  of  Conservation  and 
Development,  were  scheduled  to  hold 
their  first  meeting  yesterday. 


Dr.  Burgess  Named  Director  of 
Bureau  of  Standards 

Dr.  George  K.  Burgess  has  been  ap- 
pointed director  of  the  U.  S.  Bureau  of 
Standards.  Since  1913  he  has  been 
chief  of  the  Bu- 
I^H^pi^^^^H]  reau's  Division  of 
^^^r  ^^H  Metallurgy.  Born 
^V  J^H      in    Newton,   Mass., 

B~-     '^  *^^H      Jan.       4,       1874, 
^^'  ''A^^H      George  K.  Burgess 

^V         ""a^^H      received  the  degi'ee 

^^   ^'iJp^H  °^  ^•'^-  ^'"°"'  Mass- 

HH|^'''7^^H  achusetts   Institute 

^^^^^^fij^^H  of     Technology 

^^^^^^H  1896,  a  fellow- 

^^^^^^^^^^1  there     from 

^^^^^^^H  to    1900 

iBBH^^^^^^l  obtained   his   Sc.D. 


at  Paris  in  1901. 
He  served  short  terms  as  instructor  at 
the  University  of  Michigan  and  at  the 
University  of  California  before  coming 
to  the  Bureau  of  Standards  in  1903. 

After  two  years  as  associate  physicist 
there,  he  was  physicist  from  1905  to 
1913.  In  the  latter  year  he  was  raised 
to  the  rank  of  chief  of  division. 

Dr.  Burgess  has  been  active  in  the 
work  of  the  National  Research  Coun- 
cil. During  the  war,  in  addition  to  his 
regular  duties,  he  was  an  advisor  to 
the  requirements  division  of  the  War 
Industries  Board  and  to  the  Ordnance 
Department  of  the  Army.  In  1917  and 
1918  he  was  chairman  of  the  light  al- 
loys committee  of  the  National  Ad- 
visory Committee  for  Aeronautics. 
During  the  same  period  he  was  a  mem- 
ber of  the  National  Aircraft  Standards 
Board.  He  was  the  recipient  of  a  silver 
medal  at  the  Pan  American  Exposition 
held  in  1915.  He  Is  this  year's  presi- 
dent of  the  American  Society  for  Test- 
ing Materials. 

California  Stadium  Under  Way 

A  stadium  with  a  seating  capacity 
of  73,000  is  now  under  construction  in 
the  Berkeley  hills  adjoining  the  Uni- 
versity of  California  campus  and  the 
intention  is  to  have  it  ready  in  time 
for  the  Thanksgiving  day  Football  game 
this  year  between  the  University  of 
California  and  Stanford  University. 
The  location  is  in  a  small  valley  where 
by  sluicing  earth  from  the  uphill  side 
and  diking  the  downhill  side  an  oval 
can  be  laid  out  in  which  about  two- 
thirds  of  the  seats  will  be  placed 
directly  on  earth  foundation.  The  re- 
mainder, chiefly  on  the  ends  and  the 
westerly  or  '"downhill  side,"  will  be 
supported  by  a  concrete  structure 
whose  outer  wall  will  be  treated  archi- 
tectually  so  as  to  give  the  stadium  the 
outward  appearance  of  an  early 
Roman  Coliseum. 

The  playing  field  is  of  elliptical  form 
with  major  and  minor  diameters  of  459 
and  267  ft.  respectively.  The  seats, 
supporting  structure  and  outer  wall 
on  the  downhill  side  will  be  of  concrete. 
About  300,000  cu.yd.  of  earth  and  rock 
is  being  moved  to  form  the  substructure 
and  this  work  was  about  25  per  cent 
complete  on  April  15.  The  material 
is  being  excavated  and  placed  hydrau- 
lickally  at  the  rate  of  3,000  cu.yd.  per 
day  with  the  aid  of  two  4J-in.  monitors. 
The  total  cost  is  estimated  to  be  about 
$1,100,000. 

E.  E.  Carpenter,  consulting  engineer, 
is  the  engineer  member  of  the  Stadium 
Commission  under  which  the  work  is 
being  done.  The  contract  on  earth 
moving  is  held  by  Bates  and  Borland. 


Postpone  Colorado  River  Action 

W ashington  Correspondence 
No  action  will  be  taken  on  water 
power  projects  on  the  Colorado  River 
at  this  time.  Formal  action  to  this 
effect  was  decided  upon  Monday  by  the 
Federal  Power  Commission  after  the 
matter  had  been  the  subject  of  discus- 
sion at  a  meeting  of  the  President  and 
his  cabinet.  This  decision  of  the  com- 
mission is  a  victory  for  the  State  of 
Colorado  in  particular.  Colorado  is 
anxious  that  this  pressure  be  brought  to 
bear  on  Arizona  in  the  hope  that  speedy 
ratification  of  the  compact  will  follow. 
The  staff  of  the  Federal  Power  Commis- 
sion insisted  at  the  meeting  that  there 
is  no  reason  other  than  that  of  hold- 
ing a  club  over  Arizona,  why  rights 
should  not  be  granted  for  the  more 
urgent  of  the  projects. 

The  commission  also  decided  to  with- 
hold action  on  the  Flat  Head  Lake 
project  until  the  Goodwin  commission 
will  have  reported. 


Will  Investigate  Fatigue  of  Cop- 
per and  Non-Ferrous  Alloys 

Extension  in  a  new  direction  of  the 
fatigue-of-metals  investigation  which 
has  been  in  progress  for  several  years 
past  at  the  University  of  Illinois  has 
just  been  announced.  The  work  so  far 
has  been  done  by  co-operation  between 
the  Illinois  Engineering  Experiment 
Station,  Engineering  Foundation,  and 
the  National  Research  Council,  with 
support  by  the  General  Electric  Co.,  and 
has  been  confined  to  rolled  steel,  but  it  is 
now  to  be  extended  to  the  fatigue  of 
copper,  brass,  bronze,  and  other  metals, 
in  collaboration  with  the  Copper  and 
Brass  Research  Association,  the  Gen- 
eral Electric  Co.,  the  Western  Electric 
Co.,  and  other  concerns.  A  fund  has 
been  provided  to  make  this  research 
extension  possible,  and  the  experience 
and  commercial  assistance  which  the 
co-operating  corporations  can  render 
will  be  available.  Eflforts  are  also  in 
progress  to  extend  the  research  to  steel 
castings.  The  work  will  continue  under 
the  direction  of  Prof.  H.  F.  Moore.  Its 
active  promotion  is  in  care  of  Alfred 
D.  Flinn,  director  of  the  Engineering 
Foundation. 


Plan  Survey  of  Government's 
Building  Needs 

Washingtoti  Con-espondence 
A  systematic  survey  of  the  building 
needs  of  the  federal  government 
throughout  the  country,  with  all  possi- 
ble construction  by  the  government  de- 
layed in  order  to  give  private  contracts 
priority  in  the  demands  upon  materials 
and  labor,  and  the  beginning  of  the 
government  program  when  activity  in 
the  building  industry  slackens,  are 
recommeiided  in  a  plan  proposed  by 
Representative  Martin  B.  Madden, 
chairman  of  the  House  appropriations 
committee. 

The  Madden  plan  is  in  harmony  with 
the  suggestion  of  Secretary  of  Com- 
merce Hoover  expressed  in  a  recent 
letter  to  the  President.  (See  Enphieer- 
ing  News-Reco7'd,  March  12,  p.  562.) 

While  these  moves  are  under  way, 
the  Public  Buildings  Commission  of 
Washington,  of  which  Senator  Smoot 
is  chairman,  has  announced  that  when 
Congress  convenes  it  will  urge  the  ap- 
propriation of  ?15,000,000  for  the  erec- 
tion of  buildings  in  Washington. 
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En^ineerind  Societies 


Calendar 


Annaal  Meetings 


NATIONAL,  CONFERENCE  ON  CITY 
PLANNING,  New  York  ;  Fifteenth 
Conference,  Baltimore.  April  3U- 
May    2. 

AMERICAN  ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Annual  Con- 
vention, Norfolk.   \'a.,  May  7-9. 

NATIONAL,  FIRE  PROTECTION  AS- 
SOCIATION ;  Boston  ;  Annual 
Meeting,    Chicago,    May    8-lu. 

NATIONAL  HIGHWAY  TRAFFIC 
ASSOCIATION.  New  York  ;  An- 
nual ileeting.  New  Y'ork,  May  lo. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION. New  York;  Annual 
Meeting,  New  York,  May  1.5. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION. New  York  City;  An- 
nual Convention,  Detroit,  Mich., 
May  21-25. 

SOCIETY  FOR  THE  PROMOTION  OF 
ENGINEERING  EDUCATION  ; 
Annual  Convention,  Ithaca,  N.  Y., 
June  23-2.5. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS.  Philadelphia; 
Annual  Meeting,  Atlantic  City, 
N.  J.,  June  25-29  or  30. 


The  Electric  Steel  Founders  Research 
Group  met  at  East  Aurora,  N.  Y.,  Apr. 
13  and  14.  W.  H.  Worrilow,  of  the 
Lebanon  steel  foundry,  presided.  The 
following  papers  were  read:  "Electric 
Steel  Castings  for  Specialties"  by  W.  J. 
Nugent,  Chicago;  "Properties  of  Elec- 
tric Steel  Castings  and  Where  They 
Should  be  Used"  by  T.  S.  Quinn,  of 
Lebanon,  Pa.;  "Cost  Accounting"  by 
L.  S.  Persgoy,  Milwaukee;  "Salesman- 
ship" by  J.  C.  Redmond,  of  Detroit. 
Discussions  dealt  with  co-operative 
effort  in  steel  foundry  research,  with 
systematic  production  planning,  with 
progress  in  the  effort  to  maintain  and 
improve  the  quality  of  electric  steel 
castings,  with  new  uses  for  electric  steel 
castings,  and  related  subjects. 

The  Detroit  Engineering  Society  will 
hold  its  twenty-ninth  annual  meeting 
and  banquet  at  the  Cadillac  Hotel,  April 
28.  Dean  F.  Paul  Anderson,  of  the 
University  of  Kentucky,  Mayor  Frank 
E.  Doremus,  of  Detroit,  and  President 
David  Friday,  f  f  the  Michigan  Agricul- 
tural College,  are  among  the  speakers. 


■J  practice.  Mr.  Simmons  is  a  past  presi- 
dent of  the  American  Electric  Railway 
Engineering  Association.  He  assisted 
in  the  organization  and  is  past  presi- 
^  dent  of  the  Engineering  Society  of 
'»  Wisconsin.  For  many  years  he  was  a 
member  of  the  American  Railway 
Engineering  Association,  prominently 
identified   with  committee  work. 

L.  A.  Miller,  since  1920  with  the 
Massillon  Bridge  &  Structural  Co.,  has 
been  made  chief  engineer  of  that  conir 
pany.  He  was  formerly  in  the  office  of 
the  supervising  architect  in  Washing- 
ton, and  previous  to  that  with  the 
Worden  Allen  Co.  of  Milwaukee,  Wis. 

Edwin  J.  Beugler,  for  the  past  three 
years  with  The  Foundation  Co.  and  for 
the  previous  fifteen  years  vnth  West- 
inghouse,  Church,  Kerr  &  Co.,  as  con- 
sulting engineer  and  as  chief  engineer, 
has  established  consulting  engineering 
offices  in  Cheshire,  Conn.  Particular 
attention  will  be  given  by  Mr.  Beugler 
to  railway,  water-power  and  foundation 
examinations  and  reports. 

E.  C.  HiNGSTON,  formerly  in  engi- 
neering work  in  Chicago,  has  become 
associated  as  general  superintendent 
with  the  Flick  Construction  Co.  of 
Herington,  Kans.  The  Flick  company 
has  recently  been  awarded  the  con- 
tract by  the  Rock  Island  system  for 
its  double-track  grading  between  To- 
peka  and  Herington. 

C.  N.  MONSARATT,  Consulting  engi- 
neer of  bridges,  Toronto,  Ont.,  has 
been  appointed  consulting  engineer  of 
the  operating  department,  Canadian 
National   Rys.,  Montreal. 

H.  RiNDAL,  district  engineer  of  the 
British  Columbia  district,  Vancouver, 
has  been  appointed  district  engineer  of 
the  Alberta  district,   Canadian   Pacific 

Ry. 

F.  B.  GoEDiKE,  a  graduate  of  Queens 
University,  has  been  appointed  engi- 
neer of  the  Township  of  York,  Ont. 

S.  A.  Seely,  formerly  supervisor  of 
bridges  and  buildings  for  the  New 
York  Central  R.R.  at  Watertown,  N. 
Y.,  and  most  recently  the  assistant 
division  engineer  of  the  Adirondack 
and  Ottawa  Division  of  that  road  has 
been  appointed  division  engineer  of  the 
same  division,  with  headquarters  at 
Utica. 


^ 


Personal  Notes 


Fred  G.  Simmons,  recently  appointed 
•tate  engineer  of  Oklahoma  to  succeed 
Max  L.  Cunningham,  gained  hi!<  early 
profesnional  experience  in  Denver, 
Colo.,  where  from  1889  until  1897  he 
was  in  charge  of  tracks  and  paving  for 
the  Denver  Tramway  Co.  In  1897  he 
moved  to  Milwaukee,  Wis.,  where  he 
became  eneineer  of  way  and  structureR 
for  the  Milwaukee  Elertrir  Railway  & 
Light  Co.  This  position  he  held  for 
fifteen  years.  In  1912  he  was  ap- 
pointed commissioner  of  public  works 
of  the  city  of  Milwaukee  and  after  H 
years  resig^ned  and  entered  consulting 


DwiGHT  P.  Robinson  &  Co.,  Inc.,  en- 
gineers and  constructors,  New  York 
City,  have  opened  an  office  in  Phila- 
delphia, under  the  direction  of  Carl 
A.  Baer,  recently  with  the  firm  of  Baer, 
Cook  &  Co.,  engineers. 

Walter  B.  Caldwell  has  associated 
with  him  W.  G.  KiRCHOf-FER  of  Madi- 
son, Wis.,  for  the  practice  of  civil  en- 
gineering with  special  attention  to 
sewerage  and  water  supply  work  in  the 
eastern  district  of  Wisconsin.  Mr. 
Caldwell  maintains  consulting  offices  in 
Wauke-'ha. 

Philip  B.  Hill  has  disponed  of  his 
engineering  practice  in  Little  Rock, 
Ark.,  where  he  has  been  established  for 
the  past  seventeen  years,  to  Glenn  D. 
Douglass,  also  of  that  city.  Mr.  Hill 
has  become  associated  with  the  Con- 
tinental Rock  Asphalt  Co.  in  Big 
Cliftv.   Ky. 


Benjamin  F.  Lamson  has  been  ap- 
pointed city  engineer  for  St.  Cathar- 
ines, Ontario,  Canada. 

George  F.  Staal  has  resigned  as 
city  engineer  of  Milwaukee,  Wis.,  and 
will  take  up  private  practice  at  Den- 
ver, Colo.  He  has  served  three  terms 
of  three  years  each  and  his  third  term 
expired  April  17.  He  was  assistant 
city  engineer  for  some  time  and  pre- 
viously was  engineer  of  maintenance- 
of-way  for  the  Milwaukee  Electric 
Railway  &  Light  Co. 

J.  A.  Stallings,  formerly  of  the 
North  Carolina  State  Highway  Com- 
mission has  been  appointed  county  high- 
way engineer  for  Wake  County,  N.  C., 
with  headquarters  at  Raleigh. 

The  Burns  &  McDonnell  Engi- 
neering Co.,  of  Kansas  City,  Mo.,  for 
the  past  twenty-five  years  specialists  in 
municipal  engineering  problems,  have 
opened  an  engineering  office  in  Los 
Angeles,  in  the  Marsh-Strong  Building, 
with  Chester  A.  Smith,  a  member  of 
the  firm,  in  charge. 

C.  I.  Felps  has  resigned  as  assistant 
state  highway  engineer  of  Kansas,  the 
resignation  taking  effect  April  1. 

Rudolph  P.  Miller,  former  super- 
intendent of  buildings  for  Manhattan 
and  the  first  chairman  of  the  Board  of 
Standards  and  Appeals  of  the  City  of 
New  York,  has  resumed  private  con- 
sulting practice  at  25  West  45th  St., 
New  York  City.  Matters  relating  to 
the  construction,  use  and  occupancy  of 
buildings  are  the  special  field  in  which 
Mr.  Miller  offers  his  services.  Par- 
ticular attention  will  be  given  to  ap- 
peals and  petitions  to  the  Board  ol 
Standards  and  Appeals,  interpretations 
of  the  laws  relating  to  buildings,  in- 
spection and  survey  of  buildings,  soil 
examinations,  testing  of  materials  of 
construction,  arbitration  of  disputes, 
expert  testimony  in  litigations,  formu- 
lation of  building  codes,  and  the 
preparation  of  zoning  plans  for  munici- 
palities. 


=j 
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ObituArtf 
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Adison  LiNDSLrv.  civil  engineer  of 
Portland,  Ore.,  and  formerly  one  of  the 
locating  engineers  of  the  Northern 
Pacific  R.R.,  died  in  Portland,  April  13. 
At  one  time  Mr.  Lindsley  was  city  and 
county  engineer  at  San  Francisco,  Calif. 

Benjamin  F.  Thomas,  who  had  been 
in  the  service  of  the  United  States 
Engineering  Department  for  the  past 
forty  years,  died  at  his  home  in  Cat- 
lettsburg,  Ky.,  Apr.  14.  He  had  re- 
signed from  the  service  the  day  before 
his  death.     He  was  07  years  of  age. 

Frank  A.  Rapp,  bridge  engineer  for 
city  of  Seattle  since  1912,  despondent 
becau!«e  of  an  incurable  illness,  shot 
and  kille<I  himself  at  bis  home  recently. 
Mr.  Rapp  designed  nearly  all  of 
Seattle's  important  bridges,  including 
the  three  basrnle  type  bridges  that 
cross  the  Lake  Washington  ship  canal, 
plans  for  the  .'^pokane  street  steel 
bridge  now  under  contract,  steel  arch 
over  Ravenna  Park  Ravine,  and  con- 
crete arch  that  carries  the  penstock 
across  f'edar  River. 
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Machinery  Export  Plans  for 
1923— The  Far  East 

Markets  of  Asia  Expanding — Volume  of 

Machinery  Trade   in   1921 

Totaled  $64,400,000 

By  W.  H.  Rastall 

Chief,  Industrial  Machinery  Division, 
U.  S.  Department  of  Commerce 

(The  following  article  is  the  third 
and  last  of  a  series  on  the  loarld  inar- 
kets  for  American  industrial  machinery 
and  the  outlook  for  1923.  The  first 
article  (Feb.  8,  p.  279),  outlined  the 
foreign-sales  problem,  for  1923  m  its 
more  general  aspects  and  contained  a 
table  showing  the  comparative  value  of 
the  more  important  machinery  markets 
of  the  ivorld,  as  iiidicated  by  American 
export  statistics  for  1910,  1913,  1919, 
a7id  1921.  The  second  article  (Feb.  22, 
p.  370),  discussed  the  Latin  American 
markets.  The  third  and  final  article, 
ivhich  folloivs,  deals  ivith  the  Far 
Eastern  markets  for  Avierican  ma- 
chinery and  shmdd  be  considered  in 
connection  with  the  tables,  charts,  atid 
infortnation  published  in  the  two  issues 
of  "Engineering  N  ews-Record"  pre- 
viously referred  to.) 

NOTWITHSTANDING  the  fact 
that  Japan,  the  best  of  the  Asiatic 
markets  for  American  machinery, 
ranks  only  fourth  among  the  markets 
of  the  world,  it  should  be  emphasized 
that  the  Asiatic  group  shows  signs  of 
rapidly  increasing  importance  and  pos- 
sibly deserves  more  attention  than  the 
present  volume  of  business  might  sug- 
gest. All  five  of  the  leading  Asiatic 
markets  rank  better  than  13  among  our 
machinery  markets.  Of  our  total 
machinery  exports  the  Asiatic  markets 
took  7.4  per  cent  in  1910,  6.8  per  cent 
in  1913,  22.9  per  cent  in  1919,  18.5  per 
cent  in  1920,  and  26.1  per  cent  in  1921. 
In  other  words,  the  comparative  impor- 
tance of  the  Asiatic  group,  as  expressed 
in  percentages.,  has  expanded  about 
three  and  one-half  times  in  the  last 
decade,  and,  as  was  indicated  by  the 
table  published  in  the  Feb.  22  issue  of 
Engineering  News-Record,  the  value  of 
American  machinery  absorbed  by  Asia 
rose  from  $3,800,000  in  1910  to 
$64,400,000  in  1921. 

Markets  of  Asia  Expanding 

As  contrasted  with  the  markets  of 
Europe,  which  are  contracting,  the  mar- 
kets of  Asia  are  showing  most  satis- 
factory expansion,  and  it  would  appear 
that  constructiva  sales  effort  would 
yield  the  best  returns  when  applied  to 
expanding  markets.  Most  of  the  coun- 
tries of  Asia  are  very  densely  popu- 
lated and  show  indications  of  being 
capable  of  marked  industrial  develop- 
ment, as  contrasted  with  markets  4n 
many  other  parts  of  the  world  in  terri- 
tories that  have  been  developed  more 
recently,  where  there  is  a  lack  of  ade- 
quate population,  even  when  it  is 
known  that  the  natural  resources 
justify  exploitation.  South  America, 
Australia,    and    other    sections     have 


their  immigration  problems,  but  with 
Asia  it  is  more  a  matter  of  raising  the 
standard  of  living,  and  very  rapid 
progress  is  being  made  in  this  direction. 
It  is  a  mistake  to  think  of  Asia  as 
the  "unchanging  East."  Railways  are 
being  developed,  shipping  increases 
rapidly  from  year  to  year,  mines  are 
being  opened,  industries  are  being  es- 
tablished, highways  are  being  con- 
structed, automobiles  and  trucks  are 
being  placed  in  service,  and  in  a  great 
many  other  ways  the  entire  continent 
is  showing  signs  of  absorbing  an  ever- 
increasing  volume  of  mechanical  equip- 
ment of  great  variety.  In  mapping  out 
a  sales  program  for  the  current  year 
the  foreign-sales  manager  should  make 
ample  allowance  for  these  and  many 
other  factors. 

Japan — This  country  ranked  4,  4,  8, 
10  among  the  world  markets  for 
American  machinery  in  1921,  1919, 
1913,  and  1910,  respectively,  as  indi- 
cated by  the  table  published  in  the 
issue  of  Engineering  News-Record  for 
Feb.  8,  p.  280.  For  many  years  Japan 
has  surprised  the  world  by  its  indus- 
trial development.  There  is  something 
remarkably  consistent  about  the  way  in 
which  Japan  has  developed,  and  the  in- 
crease in  the  volume  of  machinery  that 
has  been  absorbed,  whether  measured 
in  dollars  or  in  the  relative  importance 
of  this  market.  Japan  is  being  indus- 
trialized. The  standard  of  living  for 
its  people  has  risen  very  rapidly  dur- 
ing the  last  several  decades.  Thirty 
years  ago  it  was  a  cheap  country  in 
which  to  live;  it  has  become  one  of  the 
most  expensive  in  the  world. 

The  country  is  on  a  gold  basis  and 
the  exchange  situation  has  not  become 
a  problem.  On  July  30,  1914,  the  ex- 
change value  of  the  yen  was  $0.499 ;  on 
July  31,  1920,  it  was  $0,515;  and  on 
Dec.  1,  1922,  it  was  $0,485.  Probably 
the  exchange  will  not  get  far  from  the 
par  value,  which  is  $0.4985. 

American  machinery  is  rapidly  in- 
creasing in  popularity  in  this  mai'ket. 
In  1910  the  United  States  supplied  20.1 
per  cent  of  the  machinery  absorbed  by 
Japan.  In  1919  the  share  of  the  United 
States  had  increased  to  75.4  per  cent, 
but  conditions  then  were  abnormal.  In 
1921  our  participation  was  52.9  per 
cent.  These  figures  seem  to  indicate 
that  more  business  awaits  the  Ameri- 
can manufacturer  in  this  market  if  he 
will  take  the  steps  necessary  to  secure 
it.  Even  with  this  lower  participation 
in  the  trade,  the  total  volume  has  been 
so  large  as  to  represent  a  very  remark- 
able increase  in  the  American  share, 
which  has  expanded  from  about  $1,700,- 
000  in  1910  to  nearly  $21,000,000  in 
1921. 

China— In  1921,  1919,  1913,  and  1910, 
China  ranked  5,  7,  28,  15,  respectively, 
among  our  machinery  markets,  the 
volume  having  increased  from  about 
$642,000  in  1910  to  more  than  $18,000,- 
000  in  1921.  It  would  be  difficult  to 
find  a  better  record  for  expansion  in 
both  volume  and  rank. 

Chinese   exchange  always   fluctuates 


Road  Builders  to  Meet 
in  New  York  May  15 

The  annual  meeting  of  the  American 
Road  Builders  Association  at  which 
time  election  of  officers  and  directors 
for  the  year  1923-24  will  take  place,  is 
to  be  held  at  the  Automobile  Club  of 
America,  247  West  54th  St.,  New  York, 
May  15.  The  special  nominating  com- 
mittee named  in  accordance  with  a  tem- 
porary constitutional  provision,  has 
submitted  its  list  of  candidates,  and 
ballots  have  been  distributed  among  the 
membership.  The  vote  will  be  can- 
vassed prior  to  the  general  meeting. 
Following  is  the  list  of  official  nomi- 
nees: 

President,  Frank  Page;  vice-presi- 
dent, northeastern  district,  E.  L. 
Powers;  vice-president,  southern  dis- 
trict, W.  F.  Keller;  vice-president,  cen- 
tral district,  S.  F.  Beatty;  vice-presi- 
dent, western  district,  Samuel  Hill; 
treasurer,  James  H.  MacDonald;  direc- 
tors for  one  year,  northeastern  district, 
J.  R.  Draney  and  W.  A.  Van  Duzer; 
central  district,  Frank  T.  Sheets;  direc- 
tors for  two  years,  northeastern  dis- 
trict, E.  J.  Mehren,  I.  W.  Patterson,  and 
W.  R.  Smith;  southern  district,  H.  K. 
Bishop  and  J.  H.  Cranford;  central  dis- 
trict, C.  M.  Babcock;  and  western  dis- 
trict, H.  S.  Carpenter;  directors  for 
three  years,  northeastern  district,  S.  T. 
Henry,  R.  Keith  Compton,  and  Fred  A. 
Reimer;  southern  district,  Charles  M. 
Upham  and  H.  G.  Shirley;  central  dis- 
trict, Will  P.  Blair;  and  western  dis- 
trict, Frank  Terrace. 

Frank  Page,  chairman  of  the  North 
Carolina  Highway  Commission,  who  is 
slated  for  the  presidency  of  the  asso- 
ciation, will  speak  and  there  will  be 
addresses,  also,  by  other  prominent  rep- 
resentatives of  the  highway  field. 

very  rapidly  and  widely,  as  the  cur- 
rency is  practically  on  a  silver  basis 
and  follows  the  silver-bullion  market. 
The  Shanghai  tael  on  July  30,  1914, 
was  worth  $0.60;  on  July  31,  1920,  it 
was  worth  $1,065;  and  on  Dec.  1,  1922, 
$0,713.  In  the  face  of  disturbed  politi- 
cal conditions,  unsatisfactory  currency 
systems,  inadequate  transportation,  and 
a  number  of  other  disturbing  factors, 
trade  in  China  expands  rapidly  in  many 
directions  and  industrial  activity  shows 
rapid  development.  Moreover,  Ameri- 
can equipment  is  becoming  increasingly 
popular  in  China.  Our  share  of  the 
total  machinery  trade  of  that  country 
was  5.8  per  cent  in  1911,  8.3  per  cent 
in  1914,  30.4  per  cent  in  1918,  and  54.1 
per  cent  in  1920. 

British  India — This  country  ranked 
8,  15,  22,  19  among  our  machinery  mar- 
kets in  1921,  1919,  1913,  and  1910,  the 
volume  of  American  machinery  ab- 
sorbed by  British  India  having  in- 
creased from  $500,000  in  1910  to 
$10,700,000  in  1921.  Exchange  in  India 
has  been  fluctuating  very  widely.  On 
July  30,  1914,  the  value  of  the  rupee 
was  about  32c.;  on  July  31,  1920,  it 
was  37.25c.;  and  on  Dec.  1,  1922,  it  was 
30.03c.  The  currency  is  fast  approach- 
ing stability. 

The  industrialization  of  India  has 
become  the  avowed  policy  of  both  the 
Government  and  the  public.  The  im- 
ports of  machinery  are  expanding  very 
rapidly,  and  during  recent  years  the 
American  participation  in  this  trade 
has  shown  a  marked  increase.  During 
the   fiscal  year   1913-14   the  total   im- 
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ports  of  machinery  into  India  ivere 
valued  at  £6,000,000,  of  which  the 
United  States  furnished  1.8  per  cent. 
During  the  war  imports  fell  off,  but 
the  American  participation  increased 
rapidly.  During  the  year  1919-20, 
when  the  forces  of  reconstruction  had 
begun  to  operate,  the  imports  were 
£8,600,000,  of  which  the  American 
share  was  29.3  per  cent.  During  the 
year  1920-21  the  machinery  imports 
were  £25,300,000,  and  although  the 
volume  from  the  United  States  in- 
creased, the  percentage  fell  to  13.7  per 
cent. 

India  may  be  expected  to  show  very 
rapid  development  along  all  industrial 
lines  that  its  population  and  resources 
can  support.  In  spite  of  the  fact  that 
there  is  a  very  large  volume  of  native 
capital  available,  it  should  be  noted 
that  British  capital  is  flowing  into  the 
country  at  an  ever-increasing  rate,  and 
the  markets  of  India  may  be  expected 
to  absorb  increasing  volumes  of  indus- 
trial machinery  from  now  on.  Unfor- 
tunately the  machinery  users  of  India 
have  a  very  inadequate  knowledge  of 
the  types  of  machinery  produced  in  the 
United  States  and  the  uses  to  which 
they  may  be  put.  India  is  a  large  mar- 
ket that  deserves  careful  sales  work 
of  a  character  suited  to  its  develop- 
ment. 

Philippine  Islands — Among  the  mar- 
kets for  American  machinery  the 
Philippines  ranked  11,  8,  11,  18,  re- 
spectively, in  1921,  1919,  1913,  and 
1910,  and  the  value  of  American  ma- 
chinery absorbed  increased  from  $500,- 
000  in  1910  to  $5,500,000  in  1921.  This 
represented  most  of  the  machinery 
taken  by  the  archipelago,  the  Ameri- 
can share  of  the  total  having  expanded 
from  73.1  per  cent  in  1915  to  97.3  per 
cent  in  1920.  In  fact,  American  in- 
fluence in  this  territory  is  so  strong  as 
to  make  it  almost  part  of  the  domestic 
field. 

The  exchange  situation  is  inde- 
pendent of  that  of  Europe.  On  July 
30,  1914,  the  Philippine  peso  was  worth 
49.9c.;  on  July  31,  1920,  47.25c.;  and  on 
December  1,  1922,  48.2c.  Currency  has 
reached  reasonable  stability. 

The  sales  manager's  problem  in  this 
territory  is  one  of  development,  which 
has  been  very  rapid  since  the  Ameri- 
can occupation  of  the  Philippines.  In 
this  market  one  will  find  endless  prob- 
lems, not  the  least  of  which  is  the  com- 
parative scarcity  of  labor.  But,  on  the 
other  hand,  the  sugar  industry  has  been 
expanding  rapidly  and  in  the  years  to 
come  will  probably  show  much  further 
development.  In  many  other  directions 
this  market  shows  great  possibilities. 

Netherlands  East  Indies — In  1921, 
1919,  191.3,  and  1910,  respectively,  the 
Netherlands  East  Indies  ranked  13,  17, 
25,  27  among  our  machinery  markets, 
value  of  American  machinory  exports 
expanded  from  $84,000  in  1910  to 
$5,000,000  in  1921.  This  has  been  due 
largely  to  the  fact  that  American  ma- 
chinery has  become  better  known  in  the 
country  since  the  beginning  of  the 
European  war.  Circumstances  con- 
nected with  the  war  served  to  intro- 
duce our  equipment  there,  and  since 
then  American  machinery  has  been 
Very  popular.  Satisfactory  develop- 
ment of  this  market,  however,  depends 
upon  careful  sales  work. 

Excluding  machinery  for  sugar  fac- 
tories, America's  share  in  this  trade 
was  Itss  than  2  per  cent  up  to  1914. 


At  that  time,  however,  important 
progress  began  and  by  1919  (the  last 
year  for  which  data  are  available), 
American  participation  was  34.5  per 
cent.  Of  the  machinery  for  sugar  fac- 
tories, the  United  States  supplied  less 
than  1  per  cent  up  to  1915,  but  its 
share  increased  to  36.8  per  cent  by  1918, 
after  which  it  fell  off  rapidly  to  4.1 
per  cent  in  1920. 

This  market  offers  a  difficult  sales 
problem,  but  inasmuch  as  it  absorbs 
more  than  $5,000,000  worth  of  our  ma- 
chinery a  year,  and  as  conditions  indi- 
cate that  a  larger  participation  might 
be  developed,  it  would  appear  that  the 
trade  deserves  the  necessary  attention. 
Conditions  in  this  market  are  obviously 
related  to  those  in  the  Netherlands,  and 
the  two  should  be  considered  jointly. 

Exchange  is  on  a  reasonably  satis- 
factory basis.  On  July  30,  1914,  the 
guilder  was  worth  40.9c.;  on  July  31, 
1920,  it  was  worth  34.4c.;  and  on  Dec. 
1,  1922,  it  was  worth  39.6c. 

Business  in  this  market  has  been  con- 
fronted with  very  serious  problems 
during  recent  years.  Sugar  is  one  of 
the  most  important  products,  and  the 
reaction  of  the  sugar  market  has  been 
felt  seriously,  but  as  the  price  of  this 
commodity  now  approximates  4c.,  it 
would  appear  that  the  industry  is  again 
on  a  profitable  basis.  The  fluctuations 
in  the  rubber  market  have  also  seri- 
ously affected  this  archipelago,  but  in 
this  respect,  also,  conditions  have  im- 
proved greatly.  Java  is  one  of  the 
garden  spots  of  the  world,  and  it  would 
appear  that  reconstruction  has  now 
advanced  to  such  a  point  that  impor- 
tant development  may  be  expected. 

Other  Asiatic  Markets — Conditions  in 
the  smaller  Asiatic  markets,  such  as 
the  Federated  Malay  States,  Ceylon, 
Siam,  and  Indo-China,  are  to  a  greater 
or  less  extent  reflected  by  those  indi- 
cated above,  and  it  will  be  noted  that 
the  conditions  in  the  entire  territory 
encourage  the  expectation  of  very  im- 
portant developments  in  the  near  fu- 
ture. No  general  rule  can  be  laid  down 
that  will  apply  to  the  marketing  of  all 
kinds  of  machinery,  and  obviously  it 
would  be  folly  to  expect  these  mar- 
kets to  employ  the  more  specialized 
types  that  have  been  developed  for 
use  in  the  United  States.  On  the  other 
hand,  there  is  a  very  definite  oppor- 
tunity to  expand  the  sales  of  those 
other  types  that  are  suitable  for  use 
in  these  countries. 

The  machinery  markets  of  Asia  are 
so  important  and  the  extension  of 
American  participation  there  during  re- 
cent years  has  been  so  great  that  a  spe- 
cial report  on  this  subject  has  been 
prepared  by  this  bureau  and  will  be 
ready  for  distribution  in  the  near  fu- 
ture. The  subject  has  been  treated 
rather  exhaustively,  the  report  totaling 
332  pages,  well  supplied  with  illustra- 
tions, charts,  diagrams,  and  several 
maps  that  have  been  specially  prepared 
to  indicate  the  size  and  importance  of 
these  markets.  The  volume  of  the 
trade  of  each  country,  the  kinds  of  ma- 
chinery absorbed,  the  nature  of  indus- 
trial development  needed,  and  the 
methods  by  which  the  business  should 
be  serurrd  and  handled  have  been 
treated  with  verygreat  care.  This  re- 
port is  entitled  "Asiatic  Markets  for 
Industrial  Machinery"  and  can  he  se- 
cured from  the  Superintendent  of 
Documents,  rrovrrnmenl  Printing  Office, 
Washington,  D.  C,  at  a  cost  of  60c. 


Steady  Service  the  Best  Index 
of  Equipment  Value 

Manufacturers  continue  discussion  of 
policy  of  featuring  "record  runs" 

By  C.  F.  Messinger 


WHILE  we  certainly  are  not  in 
favor  of  the  manufacturer  adver- 
tising record  or  feature  runs,  we  do 
believe  in  performance  story  advertis- 
ing. This  is  based  on  the  thought  that 
the  only  way  to  prove  to  anyone  that 
an  article  will  do  certain  things  is  to 
show  that  it  has  done  them.  We  feel 
that  this  is  the  information  that  pur- 
chasers want.  On  the  other  hand  this 
information  should  be  qualified  and  no 
drastic  statements  should  be  made.  By 
this  we  mean  that  no  mention  should 
be  made  of  a  particular  day's  run  but  a 
story  of  what  was  accomplished  on  a 
given  job  over  a  period  of  time,  giving 
information  as  to  the  thickness  and 
width  of  the  concrete  road  and  also  the 
number  of  actual  working  hours  is 
justifiable,  according  to  our  policy. 


By  Carl  F.  Ebert 

The  Osgood  Co..  Marion,  Ohio 

THE  policy  of  the  Osgood  Co.  has 
been  one  of  strictly  adhering  to 
straight  line  advertising;  that  is,  to 
develop  the  merits  and  capabilities  of 
Osgood  products  in  their  true  light. 
The  company  refrains  from  publish- 
ing record  runs  or  exceptional  per- 
formances of  its  machinery  because  it 
is  recognized  that  the  conditions  under 
which  such  performances  are  made  are 
more  or  less  ideal  and,  therefore,  ex- 
ceptional. If  such  performances  were 
used  as  a  basis  of  advertising  it  would 
lead  to  misunderstanding  on  the  part 
of  the  prospective  users  of  equipment. 
Our  machinery  is  sold  purely  on  its 
merit,  and  it  is  believed  that  it  is  so 
built  and  constructed  that  it  is  un- 
necessary to  use  advertising  of  a  doubt- 
ful nature  in  order  to  put  the  product 
on  the  market.  The  company  makes 
use  of  letters  in  the  form  of  testi- 
monials only  through  its  accredited 
representatives  and  direct  to  the  pros- 
pective purchaser,  thus  leaving  no  pos- 
sibility of  a  misunderstanding  of  the 
conditions  under  which  the  perform- 
ances are  made. 


By  G.  a.  Rees 

M.Tnagpr  Publicity  Dcp.Trlmonl    Chicago 
I'ntumaHc  Tool  Co..  Now  York 

IT  HAS  never  been  the  policy  of  our 
company  to  feature  what  you  term 
"record  runs."  We  have,  however,  al- 
ways been  great  believers  in  meritorious 
performance  where  equipment  has  es- 
tablished a  record  over  a  period  of 
weeks,  months  or  ye.nrs.  Occasionally 
mention  has  been  made  of  some  unusual 
performance  for  a  day,  covering 
probably  a  riveting  operation  where 
one  enthusiastic  riveter  drove  an  un- 
usually large  number  of  rivets.  It  is 
the  incentive  and  the  man  behind  any 
equipment  that  count.  Much  must  be 
left  to  the  imagination  in  any  event. 
Almost  any  equipment  trolay  will,  if 
there  is  any  manual  effort  connected 
with  it,  perform  50  to  100  per  cent 
more  wnrK  than  it  is  humanly  possible 
for  a  man  in  get  out  of  it,  because  he 
cannot   stand    up   to   the   work    day   in 
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and  day  out  and  match  the  capacity 
of  the  machine,  although  he  may  do  so 
for  a  few  days.  The  human  element 
must  always  be  considered  along  with 
the  equipment. 

The  only  way  that  we  can  arrive  at 
the  true  merits  of  anything  is  by  com- 
parison. If  we  have  a  piece  of  equip- 
ment that  is  doing  certain  work,  and 
we  read  in  an  advertisement  that  some 
similar  piece  of  equipment  is  doing  50 
to  100  per  cent  more  work,  we  conclude 
that  something  is  radically  wrong  in 
our  organization.  If  attention  were 
not  drawn  to  meritorious  performance 
we  would  go  along  in  blissful  ignorance, 
losing  money  day  in  and  day  out.  As 
soon  as  we  realize  what  others  can  do, 
we  set  about  to  do  it  ourselves. 

Not  many  months  ago  one  of  our 
customers  had  a  riveting  job  of  con- 
siderable magnitude,  but  it  was  so 
located  that  hot  riveting  could  not  be 
done;  the  rivets  to  be  driven  were  I,  I 
and  i  in.  Notwithstanding  the  fact 
that  we  have  been  manufacturing  rivet- 
ing hammers  for  more  than  20  years, 
we  had  never  encountered  a  cold  rivet- 
ing job  larger  than  i  in.,  and  in  conse- 
quence we  did  not  realize  that  the 
Boyer  riveting  hammer  would  drive 
these  larger  rivets  cold.  It  was  a  case 
of  absolute  necessity,  and  in  conse- 
quence the  customer  obtained  very  low 
carbon  rivets,  had  them  carefully  an- 
nealed before  they  were  used,  with  the 
result  that  the  Boyer  hammer  drove 
the  rivets  and  made  a  good  watertight 
job.  This  was  the  first  time  this  prac- 
tice had  been  attempted  for  twenty 
years,  so  far  as  our  knowledge  ex- 
tended. It  was  information  which 
should  be  conveyed  to  the  multitude  of 
users  of  pneumatic  tools,  and  the  only 
way  we  could  do  it  consistently  was 
through  the  advertising  pages.  It  de- 
veloped great  interest  and  has  since 
solved  the  riveting  problems  on  many 
different  occasions.  We  do  not  consider 
that  it  was  a  "record  run,"  but  we  do 
consider  it  meritorious  performance. 
The  customer  who  started  this  large 
work  realizes  that  if  a  hammer  can 
stand  up  for  three  or  four  months 
under  this  exceptional  severe  task,  it 
earns  its  value  several  times  over. 
Some  unthinking  individual  might  ex- 
pect the  hammer  to  stand  up  for  two  or 
three  years,  just  the  same  as  on  hot 
riveting,  and  in  that  event  an  erroneous 
impression,  would  have  been  conveyed 
in  his  mind,  but  we  cannot  record  our 
acts  for  the  unthinking. 

By  the  Advertising  Manager 

Of  a  large  company  making  mining  and 
quarrying  machinery 

THERE  is  no  doubt  but  that  un- 
scrupulous advertisers  may  make 
improper  use  of  "record  runs"  in  an 
effort  to  capitalize  some  performance 
which  their  machine  has  made.  On  the 
other  hand,  most  careful  advertisers 
are  alive  to  the  danger  of  such  a  situa- 
tion and  know  that  they  will  be  the 
first  ones  to  be  hurt  if  they  make  use 
of  material  which  is  capable  of  mis- 
construction. The  use  of  record  per- 
formances is  always  attended  with  op- 
portunities for  misunderstanding  and 
in  order  to  be  valuable  and  accurate 
all  circumstances  of  a  test  or  record 
performance  must  be  stated  in  the  ad- 
vertising. 

However,  when  properly  used — that 
is,  covered  by  complete  statement  and 
with  due  regard  for  the  truth — such 
records  have  a  definite  value. 


Business  Notes 


i  ) 

United  Alloy  Stebx  Corp.,  Canton, 
0.,  announces  the  appointment  of  the 
Andrew  Carrigan  Co.  as  sales  rep- 
resentative on  the  Pacific  Coast.  The 
Carrigan  company  has  offices  in  San 
Francisco,  Los  Angeles  and  Seattle.  It 
will  handle  steel  and  Toncan  metal 
sheets  manufactured  by  the  Stark 
Division  of  the  United  Alloy  Steel 
Corp. 

Lehigh  Portland  Cement  Co.,  Allen- 
town,  Pa.,  will  construct  a  complete 
Portland  cement  plant  at  Birmingham, 
Ala.,  having  an  annual  capacity  of 
1,000,000  bbl.  Dwight  P.  Robinson  & 
Co.  have  been  engaged  to  design  and 
construct  the  plant. 

S.  C.  Wilson  has  resigned  as  district 
manager  of  the  Pittsburgh  office  of  the 
Whiting  Corp.,  manufacturer  of  cranes 
and  foundry  equipment,  to  become  as- 
sociated with  the  Hockensmith  Wheel 
&  Mine  Car  Co.,  at  Penn,  Pa.  H.  E. 
Reynolds  takes  his  place  as  district 
manager  in  the  Whiting  Corp.;  Mr. 
Reynolds'  previous  service  was  as  sales 
engineer  in  the  company's  Chicago 
office. 

H.  E.  Marks  Corp.,  Pittsburgh, 
manufacturer  of  gypsum  roofs,  an- 
nounces the  appointment  of  James  M. 
Hawkins,  with  offices  at  705  Ellicott 
Square,  Buffalo,  N.  Y.,  as  its  Buffalo 
and  Western  New  York  State  repre- 
sentative. 

Thomas  J.  Claffy,  for  more  than  26 
years  a  sanitary  engineer  in  the  employ 
of  the  Chicago  Board  of  Health  and 
for  the  last  20  years  assistant  bureau 
chief,  has  resigned  to  open  a  consulting 
office. 

Alfred  J.  Forschner  Co.,  Philadel- 
phia, has  been  appointed  representative 
for  Eastern  Pennsylvania,  Delaware 
and  Maryland  of  Sauerman  Bros.,  Chi- 
cago, makers  of  cableway  excavators. 

I 
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Equipment  and  Materials 


Trench  Excavator  in  New  Model 

A  new  trench  excavator  known  as  the 
Model  30,  designed  to  meet  all  re- 
quirements on  water  main  and  small 
sewer  trenches,  is  announced  by  the 
Parsons  Co.,  Newton,  Iowa.  This  ma- 
chine is  equipped  to  dig  from  18  to  30 


in.  wide  and  to  a  depth  of  12  ft.  Over- 
all dimensions  and  wheelbase  are  re- 
duced to  a  minimum  producing  a  small 
compact  machine  with  large  working 
capacity.  Power  is  furnished  by  a  40- 
hp.  engine.  One  feature  of  the  trench 
excavator  is  the  new  patented  cush- 
ioned boom  crowding  device. 

The  Model  30  is  gear-driven  and  the 
main  machinery  is  assembled  in  one 
unit  with  high  speed  gears,  worms  and 
worm  gears  enclosed  and  running  in 
oil.  The  slow  traction  feed  gearing 
permits  three  speeds  forward  and  one 
reverse  without  adjustments,  similar  to 
the  automobile  gear  shift.  Steel  slat 
or  rubber  belt  conveyor  is  optional. 

The  light  weight  of  this  machine, 
20,000  lb.,  makes  it  adaptable  to  drain- 
age work. 


Masons  Trestle  of  Steel  Has  Fold- 
ing and  Extension  Features 

To  permit  of  repeated  use  on  con- 
struction work  and  the  transport  from 
job  to  job  in  loads  of  minimum  bulk  a 
folding  steel  trestle,  in  two  models,  is 
being  manufactured  by  the  Economy 
Scaffold  Co.,  of  Chicago.  The  two 
models  are  similar  in  design,  except 
that  one  has  a  sliding  adjustment  by 
which  the  height  may  be  varied  2  ft. 
by  increments  of  3  in. 

These  trestles  come  in  a  variety  of 
standard  sizes.     The  legs   are  of  high 


carbon  steel  tubing  and  the  cross  bar  is 
a  steel  T.  All  parts  ai'e  riveted  except 
at  the  folding  joints,  where  steel  hinged 
plates  are  pi'ovided.  In  the  adjustable 
trestle  the  height  may  be  varied  by 
raising  or  lowering  the  tubing  and  in- 
serting a  pin  at  the  required  height  on 
either  side,  as  illustrated  in  the  photo- 
graph. For  this  type  of  steel  trestle 
the  manufacturer  claims  long  life,  sav- 
ing in  cartage  and  storage,  and  a  mini- 
mum of  labor  for  erection. 
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Guide  for  Lettering  Drawings 

For  lettering  drawings  the  Wood- 
Regan  Instrument  Co.,  Inc.,  New  York, 
manufactures  transparent  celluloid 
strips  in  which  opening.s  are  cut  to 
guide  a  lettering  pen  in  forming  the 
letters  of  the  alphabet  and  numerals. 
Some  of  the  characters  are  made  with  a 
single  motion  of  the  pen,  while  others 
require  the  guide  to  be  shifted  to  the 
right  or  left  to  complete  the  character. 


rA^U^Q^CW 


The  celluloid  strip  is  grooved  on  its 
under  side  so  that  it  may  be  moved 
from  one  letter  to  another  without 
smearing  the  ink.  Separate  guides  are 
provided  for  several  sizes  and  styles  of 
lettering.  The  method  is  known  as  the 
Wrico  lettering  system  and  for  it  the 
manufacturers  claim  uniformity  in  the 
finished  work  and  greater  speed  than  is 
possible  by  freehand  lettering.  For  use 
with  the  celluloid  strips  the  Wrico  let- 
tering pen  is  recommended. 


1= 


Pubh'cdtions  from  the 
Construction  Industry 


PUedriving  Equipment — Union  Iron 
Works,  Hoboken,  N.  J.,  has  just  issued 
a  92-p.  catalog,  illustrated,  of  its  pile- 
driving  and  excavating  machinery, 
grout  mixers  and  equipment  for  sub- 
aqueous foundation  work.  After  a  gen- 
eral description  of  the  details  of  the 
piledrivers,  which  are  operated  by  steam 
or  compressed  air,  the  text  and  illustra- 
tions are  devoted  largely  to  showing  the 
practical  application  of  the  equipment 
to  a  varied  range  of  construction  oper- 
ations. Union  hammers  were  used  to 
put  down  the  interlocking  steel  sheet- 
piling  forming  the  cofferdams  which 
featured  the  work  of  raising  the  battle- 
ship "Maine"  sunk  in  Havana  Harbor 
during  the  Spanish-American  War. 
Several  pages  of  the  catalog  are  devoted 
to  piledriver  leads,  one  of  them  mounted 
on  a  turntable  and  another  on  a  derrick 
car. 


Concrete  Curing;  Compound  —  Cal 
Chemical  Co.,  Inc.,  Hagerstown,  Md., 
has  issued  a  loose-leaf  catalog  folder 
describing  the  properties  and  uses  of 
Cal,  the  oxychloride  of  calcium  in  the 
form  of  a  dry  powder  which  is  added  to 
concrete  mixtures  to  reduce  the  time 
required  for  set,  increase  the  strength, 
and  add  to  the  workability  and  weather- 
proofness  of  the  mixture. 


Congtnictton  Mirrm — KoEHRTNG  Co., 
Milwaukee,  presents  an  unusually  com- 
plete_  description,  with  illustrations,  of 
Its  line  of  construction  mixers,  both 
large  and  small,  in  a  94-p.  catalog.  In 
addition  to  general  views  of  each  unit, 
there  are  illustrations  and  dc.icriptions 
of  all  of  the  more  important  mixer 
parts.  The  catalog  contains  a  number 
of  u.'eful  tahloa  snving  such  informa- 
tion a*  quantity  of  aggregate  per  batch 
for  different  proportions  of  concrete, 
•luantity  of  concrete  in  slabs  of 
Various  thicknesses,  beams,  girders 
and  columns,  etc.  The  t*xt  includes 
some  useful  suggestions  on  operation  of 
concrftte  mixers. 


Tiai'elhig  and  Gantry  Cranes  — 
Whiting  Corp..  Harvey,  111.,  in  a  new 
87-p.  illustrated  catalog  describes  its 
electric  traveling  cranes  for  foundries, 
machine  and  structural  shops,  power 
and  coaling  stations,  and  gantry  cranes 
for  outdoor  service  where  overhead 
runways  would  be  expensive.  Several 
pages  are  devoted  to  sketches  and 
descriptions  of  lifting  attachments,  in- 
cluding chain  links,  plate  hooks,  I-beam 
hooks,  plate  grips,  rail  tongs,  and  grab 
hooks. 


Constntction  Work  —  Friberick 
Snare  Corp.,  New  York  City,  has 
issued  a  book  of  photographs  illustrat- 
ing the  varied  character  of  heavy 
construction  work  it  has  executed. 
Organized  in  1900,  the  corporation, 
formerly  the  Snare  &  Triest  Co.,  has 
completed  about  1,500  different  con- 
tracts ranging  in  size  from  small 
repair  jobs  to  work  involving  millions 
of  dollars,  both  in  the  United  States, 
the  West  Indies,  and  South  America. 
Among  the  types  of  work  illustrated 
are  piers,  lighthouses,  foundations, 
dams,  industrial  plants,  bridges,  rail- 
ways and  subways,  tunnels,  water- 
works, and  hydro-electric  plants. 


PUedriving  Machinery  —  VuLCAN 

Iron  Works,  Chicago,  in  a  new  72-p.  i.- 
lustrated  catalog,  describes  its  various 
types  of  piledriving  equipment.  The 
Warrington-Vulcan  hammer  consists  of 
a  heavy  ram  which  is  raised  by  steam 
but  falls  by  force  of  gravity  only.  De- 
tailed operating  directions  are  given. 
The  company  manufactures  a  double- 
acting  hammer,  similar  in  construction 
to  an  air  drill,  designed  especially  for 
driving  wooden  planking  or  steel  sheet 
piling.  The  text  includes  a  number  of 
sketches  and  descriptions  of  piledriving 
rigs  for  various  purposes,  together  with 
details  on  standard  and  special  sheaves, 
head  blocks,  turntables,  pile  caps,  fol- 
lowers, and  pile  points  or  shoes.  For 
cutting  off  piles  at  any  distance  below 
water  surface  a  pile-cutting  saw*  is 
manufactured. 


Concrete  Floors — Portland  Cement 
Association,  Chicago,  has  issued  a 
leaflet  containing  a  tabulation  of 
quantities  of  material  per  100  sq.ft.  for 
various  types  of  concrete  floor.  As- 
sumed unit  stresses  are  stated  and  the 
types  of  floor  for  which  the  tabular 
values  are  given  are  illustrated  in  a 
page  of  cross-sectional  views. 


Business  Side  of  Construction 

facts  and  events  that  affect  cost  and  volume 


Garj'  Sees  Economic  Danger  in 
Immigration  Laws 

Existing  laws  restricting  immigration 
are  "the  worst  things  for  the  country's 
economic  future"  that  could  have  oc- 
curred, according  to  the  report  made  by 
Elbert  H.  Gary,  chairman  of  the  board 
of  directors,  to  the  annual  meeting  of 
stockholders  of  the  United  States  Steel 
Corporation,  held  in  Hoboken,  N.  J., 
April  16.  Labor  abroad  is  plentiful, 
Mr.  Gary  said,  and  if  given  the  oppor- 
tunity would  gladly  come  to  this  coun- 
try to  relieve  the  present  shortage  of 
common  labor. 


Steel  Pipe  List  Prices  Given 

List  prices,  per  foot,  for  full  stand- 
ard weight,  black  and  galvanized. 
WTOught-steel  pipe,  manufactured  by 
the  National  Tube  Company,  Pitts- 
burgh, Pa.,  are  shown  in  the  accom- 
panying table. 


STEEL  PIPE  list  PRICES 

List  PricT    . Diamctrre ■ 

•  per  Foot  _  External     Internal      Thickness 

JO.OSI  0.405  0  269  0.068 

.06,  0.540  0.364  0.088 

.061  0.675  0  493  0.091 

.08}  0.640  0.622  0.109 


Construction  Equipment 
Exported 

Concrete  mixers  numbering  49  and 
valued  at  $.'56,764  were  exported  from 
the  United  States  to  foreign  countries 
during  December,  1922,  according  to  the 
records  of  the  U.  S.  Department  of 
Commerce;  18  of  these  mixers,  costing 
$28,79.5,  went  to  Japan,  and  13,  valued 
at  $16,729,  to  British  India. 

In  the  bucket  and  belt  conveyor  field, 
December  exports  totalled  110  installa- 
tions at  $24,445,  Japan  again  being  the 
leading  consumer. 

Dredging  machinery  weighing  5B6,r)00 
lb.  and  costing  $78,193,  was  exported 
in  December,  Briti.ih  Honduras  receiv- 
ing the  largest  quantity  of  this  equip- 
ment, amounting  to  160,632  lb.  costing 
$33,958. 

During  the  same  month  9  cranes  cost- 
ing $60,171  wore  exported,  3  of  them 
going  to  Cuba  and  2  to  Japan. 

Hoist  and  derrick  export*  for  De- 
cember involved  B14  unita  costing 
$48,808. 

During  the  same  month  constroctlon 
equipmrnt  not  otherwise  sporifted  to- 
talled  817.708  lb.  valued  at  $130,377. 


.23 
.271 

1.050 
1.315 
1.660 
1.900 

0.824 
1.049 
1.380 
1.610 

0.113 
0.133 
0.140 
0.I4S 

2 

.37  1 
.58} 
.76  J 
.92 

2.375 
2.875 
3.500 
4.000 

2.067 
2.469 
3.068 
3.548 

0.154 
0.203 
0  216 
0.226 

4 
6 

1.09 
1.27 
1  48 
1  92 

4.500 
5.000 
5.563 
6.625 

4.026 
4.506 
5.047 
6.065 

0  237 
0.247 
0.258 
0.280 

7  2  38  7.625  7.023  0.301 

8  2.50  8.625  8.071  0.277 

8  2.88  8.625  7.981  0.322 

9  3  45  9  625  8  941  0.342 

10  3.20  10  750  10.192  0  279 

10  3.50  10.750  10  n6  0  107 

10  4.12  10.750  10.020  0.365 

11  4.63  11.750  lljwn  0.375 


Discounts  applying  on  this  list  are 
covered  by  the  Pittsburgh  basing  card 
of  Apr.  19.  1923.  published  in  part  in 
the  first  issue  of  E-nginrrrivg  Xpvu- 
Record  in  rnch  month.  Warehouse 
discounts  also  appear  in  the  Weekly 
Construction  Market,  on  the  last  edi- 
torial page,  covering  nine  Important 
cities. 
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Indiana  Outlines  3-Year  Road 
Program  to  Cost  $28,000,000 

A  1,000-mile  state  road  paving  pro- 
gram to  cost  $28,000,000,  has  been 
agreed  on  by  the  Indiana  state  high- 
way commission  for  1923,  1924  and 
1925,  Charles  L.  Zeigler,  commission 
chairman,  has  announced.  The  an- 
nouncement was  made  after  several 
days  of  conferences  with  Governor 
McCray  and  John  D.  Williams,  director 
of  the  state  highway  department.  In 
addition  to  the  paving  program  the 
commission  will  improve  about  300 
miles  of  roads. 


Cement  Prices  and  Shipments 

Portland  cement  declined  in  price 
(exclusive  of  the  cost  of  bags)  from 
$1.89  a  barrel  in  1921  to  $1.76  a  barrel 
in  1922,  according  to  the  latest  figures 
compiled  by  the  United  States  Geo- 
logical Survey,  but  not  heretofore  made 
public.  Shipments  for  January  and 
February  this  year  indicate  that  the 
consumption  of  cement  in  1923  will  be 
even  greater  than  last  year.  In  these 
two  months  :hipments  totalled  11,382,- 
000  bbl.  as  against  a  total  of  6,216,000 
bbl.  in  January  and  February,  1922,  and 
5,870,000  bbl.  in  1921. 


To  take  care  of  the  increased  demand 
for  cement  which  is  looked  for  in  1923, 
present  plans  call  for  seven  new  mills 
of  substantial  capacity  to  be  in  opera- 
tion this  year,  which,  with  a  number  of 
smaller  units,  should  increase  the  coun- 
try's capacity  to  150,000,000  bbl.  It  is 
estimated  that  actual  production  will  be 
20,000,000  to  25,000,000  bbl.  over  that 
of  1922. 

There  should  be  no  shortage  of  Port- 
land cement  this  year,  according  to  the 
industry's  spokesmen,  providing  pur- 
chasers do  not  concentrate  their  orders 
in  the  peak  months  of  July,  August, 
September  and  October. 


Weekly  Construction  Market 

THIS     limited     price     list     is     publisiied  Moreover,  only  tlie  ciiief  cities  are  quoted,  complete    quotations    for    all    construction 

*  weelfly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    worls  materials    and    for    tlie     important    cities, 

rent    prices    on    the    principal    construction  can    be   had   by   noting    actual    biddings   as  The    last    complete    list    will    be    found    in 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section,  the     issue     of     April     5 ;     the     next,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  May  3. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco     Seattle    Montreal 

Structural  shapes,  100  1b...   ?3.44  -f-$4.30  ?4.S0  23.30  ?3.5S  24.20  g3.8S         i54.10  S3. 75 

Structural  rivets,  100  lb 4.00  -fS.OO  S.2S  3.75  4.25  5. IS  4-5.00          4.50  6.00 

Reinforcing  bars,  5  in.  up,  100  lb 3.34  -|-4.2S  3. IS  3.22|  3.45  3.85  3.40          4.10  3.50 

Steel  pipe,   black,  2h  to  6  in.  lap, 

discount -?-49%:  -f50%  45%  S9i%  -fS3-5%  -|-36%  38.2@50.2%  45%  32.76 

Cast-iron  pipe,  6 in.  and  over, ton S8.S0  58.00  57.00  58.20  60.50  67.00  60.00        60.00  60.00 

Concreting  Material: 

Cement  without  bags,  bbl "    2.80  3.25  2.25  2.20  2.39  2.85  2.71  2.90  2.68 

Gravel,  I  in.,  cu.yd 2.25  1.90  2.25  2.25  1.7S  1.90  2.15  1.25  1.50 

Sand   cuvd                1.00  1.24  1.90  2.25  1.00  1.00  1.50  1.25  1.25 

Crushed  stone,' V  in.,  cu.yd 1.7S  2.00  2.50  2. 25  2.25  3.50  2.  IS  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

Mft  65.00  40.00      53.00        60.00  45.75  42.75       -1-41.00        31.00      95.00 

Lime,  finishing,  hydrated,  ton 16.80@17.10     23.00       22.50         20.00  25.50  24.00  22.00         24.00       21.00 

Lime   common,  lump,  per  bbl 3.00@3.2S  140         2.50  1.50  1.25  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000 23.50  13.00       13.10         11.00  17@19  12.00  15.00         13.00       16.50 

Hollow     building     tile,     4x12x12, 

perblock Not  used  .0893       .115  .0836  .065  .11         .115 

Hollow    partition    tile     4x12x12, 

perblock  1314  .0893       .115  .0674  ....  .065  .108  .11 

Linseed  oil,  raw,  5  bbl.  lots,  gal 1.16  1.28     4-1.42  1.25  1.34  1.41         —1.24  .86    — I.IS 

Common  Labor: 

Common  labor,  union,  hour .75  .35      50®. 55  .S6J         ....  

Common  labor,  non-union,  hour .30     .30®. SO         .72^       .35@.50       .3S@.50  .50      .30®. 70       .2S 

ExDianation  of  Prices Prices  are  to  con-  Minneapolis  quotes  on  fir  instead  of  nine,  houses  except  C.  I.  pipe,  which  is  mill  price 

tractors  in  carload   lots  unless  other  quan-  Brick,  sand  and  hollow  tile  delivered.  '  Ce-  plus   freight   to   railway   depot  at   any   ter- 

tiea   are    specified.     Increases    or    decreases  ment    on   cars.      Gravel   and   crushed  stone  minal.     Common  lump  lime  per  ISO-lb.  net. 

Crom   previous   quotations  are   indicated   by  quoted    at    pit.      We    quote   on    brown    lime  Lumber  prices  are   to   dealers   in   j-ards  at 

^    or    —    signs.     For    steel    pipe,    the   pre-  per    180-lb.    net :   white    is    $1.70   for   Kelly  San  Francisco,  for  No.  1  flr  common, 

yailing   discount    from   list   price   is   given:  Island  and  $1.60  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

15-5%   means  a  discount  of   45   and   5  per  labor  not  organized.  instead  of  pine.     Lump   finishing   lime  per 

=ent.     Charge  is  15c.  per  100  lb.  for  cutting  Denver    quotes    on    flr    instead    of    pine.  ISO-lb.  net.     Hollow  building  tfle  delivered, 

reinforced  steel   into   2-ft.    lengths   or  over.  Cement    "on   tracks" ;    gravel    and    sand    at  Hydrated   lime   in  paper  sacks.     Sand  and 

„     .            ...           ...         ,             „»  pit ;  stone  on  cars ;   lime,   brick,  hollow  tile  gravel  at  bunkers. 

New    York    quotations    delivered,    except  ^„^   lumber  on  job.      Tile  price   is  at  ware-  Montreal    auotes    on    nine    ca<!ine       Sand 

sand,   gravel   and    crushed    stone,    alongside  i,„„„a         t  insor.rt     oil      rielivprert       in      iron  Montreal   quotes    on    pine    casing,      aana, 

^„„i; .    /,^mr>n    iiimr.    lime     in    9S0-lh     bbl  L?}"^'^     Linseeu     Oil,     neii\  ereo.     Ill     iron  stone,   gravel  and   lump   lime   per   ton.    Ce- 

ne?   inrt  ni?atPd7ime To'b    cars  ■  tile  "on  '"'"•  ,  Common    lump    lime   per    180-lb.    net  ^^pt    fj^je    and    tile   are    delivered ;    sand. 

?mtks"-  Unied  oil  Sid  cLt-iron  pip^^  Atlanta    quotes    sand,    stone    and    gravel  gravel    and    stone    on    siding:    brick    f.o.b. 

T  4^„,.'     rf,TrrJtl     inhore^l'     rate      81  °o  •  P^""   '°"    '"^tead    of   cu.yd.      Common    lump  plant ;  steel  and  pipe  at  warehouse.    Hollow 

bnnH?n^Tfhorers75c^    minimum   for  Pkk  "™«  P^""  l^'^""'-   "<=»•  t"e   Per   ft.      Cement    price    is    in    Canadian 

building   laborers     ,  DC.     rninimum  tor  pick  Dallas  quotes  lime  per  180-lb.  bbl.   Steel,  funds  (the  Canadian  dollar  stands  at  98.20). 

ana  snovei  men,  ouL.  ijei  in.  cement,    cast-iron    pipe    and    crushed    stone  Bag  charge  is  SOc.  per  bbl.    Discount  of  10c. 

ChicaKo    quotes    hydrated    lime    in    50-Ib.  f.o.b.   cars,    other   materials   delivered.  per  bbl.  tor  payment  within   20  days  from 

bags :    common   lump  lime  per   180-lb.   net  San   Francisco   quotes   on   Heath   tile,    5i  date   of   shipment.      Steel   pipe   per   100   ft. 

Lumber  delivered  on  Job.  x    8    x    11  J.      Prices    are    all    f.o.b.    ware-  net ;  2i-in.,  $32.76 ; '6-in.,  $108. 


Wrought-steel   pipe    discounts   down 

two-points  on  new  Pittsburgh  basing 
card  of  April  19.  Rise  reflected  in  sim- 
ilar reduction  in  warehouse  discounts 
at  New  York,  Atlanta,  Minneapolis  and 
Denver. 

Present  price  of  steel  plates  not  under 
$2.75  per  100  lb.,  Pittsburgh,  for  spot~ 
deliveries  in  the  open  market.  As  high 
as  $2.90,  however,  named  on  some  ship- 
ments. Quotations  of  $2.45  still  hold 
for  railway  car  orders  in  substantial 
tonnages.  Considerable  inquiry  for 
steel  plates  at  mills,  mostly  from  car 


Changes  Since  Last  Week 

builders.  Structurals,  $2.50(a)$2.65;  in- 
creasingly difficult  to  place  orders  at 
$2.45.  Steel  bars,  $2.35@$2.75.  Atlanta 
reports  advance  of  10c.  on  steel  shapes 
and  15c.  on  rivets  and  bars;  San  Fran- 
cisco quotes  rise  of  25c.  per  100  lb.  on 
rivets,  during  week. 

Concreting  materials,  brick,  lime  and 
hollow  tile  showing  uniform  firmness  in 
the  nine  cities  reporting  weekly  to 
Eng'meering  News-Record. 

Douglas  fir  timbers,  base  sizes, 
quoted  at  $41  in  San  Francisco,  against 
$39  per  M.  ft.  b.ni.,  last  week.     Tele- 


graphic  reports  to  the  Lumbermens' 
Bureau  from  New  York,  state  that 
while  the  "yellow  pine  demand  is  a  bit 
slacker,  prices  might  be  expected  to 
drop  off,  but  short  stocks  and  chaotic 
deliveries  have  offset  any  declines." 

The  National  Lumber  Trade  Barom- 
eter, April  20,  shows  actual  production 
nearly  5  per  cent  above  normal,  with 
shipments  about  109  per  cent  and  orders 
100  per  cent  of  normal  production. 

Linseed  oil  dropped  Ic.  in  Montreal 
and  10c.  per  gal.  in  San  Francisco,  but 
advanced  7c.  in  Dallas. 
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Going  Up  I 

ONCE  more  the  Engineeriyig  News-Record  cost  index 
has  gone  up.  The  rise  from  213.5  to  216.7  in  the 
month  is  a  fair  reflection  of  the  general  rise  in  prices, 
which  has  been  obvious  but  not  startling.  To  those  who 
are  afraid  of  a  runaway  market  there  is  the  comfort 
that  the  1923  cost  curve  looks  more  like  1918  than  1920 
and  that  so  far  at  least  we  are  not  embarked  on  the 
steep  gradient  of  rising  prices  of  that  wild  year.  So 
long  as  we  stick  to  necessary  construction,  do  not  over- 
order  and  maintain  a  self-preservative  sense  of  decency 
as  to  prices  there  is  no  reason  why  we  cannot  keep  the 
curve  of  construction  progress  near  the  desired 
horizontal. 

The  Student  Chapter  as  an  Honor  Society 

WHEN  the  civil  engineers  at  the  University  of 
Michigan  came  to  organize  a  student  chapter  of 
the  American  Society  of  Civil  Engineers  a  few  weeks 
ago  they  adopted  a  novel  scheme  which  will  bear  watch- 
ing. In  effect  they  are  converting  the  chapter  into  an 
honor  society.  At  Michigan,  students  in  civil  engineer- 
ing are  rated  on  a  perfect  mark  of  4,  with  a  pass  mark 
of  2.  As  it  happens  now,  an  average  of  all  the  students 
marks  is  2.3.  The  new  chapter  will  take  in  as  members 
only  those  upper  classmen  whose  rating  is  2.6  or  above, 
and  on  that  basis  has  been  organized  with  35  seniors  and 
20  juniors.  It  remains  to  be  seen  how  this  will  work 
out,  but  it  has  the  excellent  feature  of  making  the 
society  student  membership  something  that  has  to  be 
worked  for,  while  at  the  same  time  the  criterion  of 
acceptance  is  not  placed  so  high  as  to  exclude  all  but 
the  brilliant  student. 

Checking  Duplicate  Orders  Difficult 

AS  WAS  to  be  expected,  our  comment  of  last  week 
L  on  the  desirability  of  a  non-cancellable  or  penalty- 
for-cancellation  form  of  contract  for  buying  building 
materials  has  been  met  by  the  statement  that  the 
manufacturers  are  taking  precautions  to  see  that  no 
more  material  is  ordered  for  a  particular  job  than  that 
job  requires.  The  objection  is  not  a  sound  one  and 
whatever  inspection  is  in  progress  is  not  sufficient  to 
prevent  the  over-ordering  and  duplication  evil.  So  far 
as  we  have  learned,  the  non-cancellable  or  penalty  con- 
tract affords  the  only  full  protection.  It  is  true  that  the 
cement  companie.**  in  particular,  acting  individually,  are 
trying  to  check  up  as  to  the  quantity  of  cement  ordered 
from  them  for  specific  jobs.  For  work  in  large  cities, 
this  quantity  check  is  possible.  It  is  not  feasible,  how- 
ever, on  outlying  work.  Moreover,  as  to  all  classes  of 
work,  either  in  cities  or  in  the  country",  there  is  no 
means  of  ascertaining  how  many  companies  have  dupli- 
cate orders  for  a  given  job.  The  inspection  organiza- 
tions which  operated  prior  to  the  Hardwood  Lumber 
decision,  received  information  from  all  of  the  cement 
companies  so  that  the  duplication  as  between  companies 
could  be  prevented.    These  associations  are  not  now  in 


existence  and  the  amount  of  checking  up  that  can  be 
done,  therefore,  by  individual  manufacturers  can  stop 
only  part  of  the  over-ordering  abuse  and  none  of  the 
duplication.  The  inspection  method  of  checking  abuses, 
moreover,  is  economically  unsound.  It  erects  an  expen- 
sive checking  system  in  order  to  stop  the  abuses  that 
flow  naturally  from  an  unsound  practice  relative  to 
contracts.  The  sound  procedure  is  to  change  the  trade 
practice  and  adopt  a  sound  contract  form  which  will 
prevent  the  abuses  from  developing.  The  remedy,  ir, 
other  words,  should  be  sought  by  prevention  and  not  by 
repression  after  the  abuse  ha?  developed. 

Navigable  Waters  Again 

THE  time  is  fast  approaching  when  the  Supreme 
"".ourt  must  lay  down  some  basic  principle  on  which 
can  be  established  the  exact  rights  of  the  federal  govern- 
ment in  the  matter  of  navigable  waters.  The  question  is 
becoming  of  paramount  interest  in  the  administration 
of  the  Federal  Water  Power  Act.  especially  as  regards 
the  collateral  question  of  the  jurisdiction  of  the  states, 
but  it  is  having  ever  widening  implications  in  other 
fields.  Two  instances  are  at  hand,  in  both  of  which  the 
federal  authorities  claim  control  of  an  artificial  canal 
as  a  navigable  stream.  In  the  first  case,  the  government 
attorney  submits  that  the  New  York  State  Barge  Canal, 
as  a  power  factor,  is  a  navigable  stream  and  therefore 
under  the  jurisdiction  of  the  Federal  Power  Commis- 
sion; in  the  other  a  similar  attorney  claims  the  right 
for  the  government  to  order  a  railroad  to  extend  and 
pay  for  the  extension  of  a  bridge  to  cross  the  Ches- 
peake  &  Delaware  Canal,  which  the  government  is  widen- 
ing purely  for  navigation  purposes.  No  navigable  water 
naturally  exists  at  either  location.  How  far  can  the 
famous  interstate  commerce  sentence  of  the  Constitu- 
tion be  stretched? 

History  of  Engineering 

NOTHING  is  more  fascinating  or  more  elusive  than 
the  pursuit  of  the  history  of  engineering.  The 
vastness  and  endless  detail  of  the  subject  and  the  fact 
that  relatively  few  engineers  leave  adequate  if  any  his- 
torical data  make  rare  anything  more  than  mere  frag- 
ments of  engineering  history.  This  being  so  the  efforts 
of  the  Newcomen  Society  of  England,  whose  first  for- 
mal Transactions  was  noted  in  our  FIngineering  Litera- 
ture Section  Feb.  15,  p.  SIL  deserve  support.  Until 
recently  the  society  had  the  merest  handful  of  memlier.^ 
in  this  country,  presumably  because  it  was  young  and 
little  known.  The  membership  has  increased  of  late. 
Doubtless  it  will  grow  materially  now  that  its  honorary 
secretary,  H.  W.  Dickinson,  has  visited  this  country 
and  met  a  considerable  number  of  men  interested  in  the 
history  of  engineering,  as  noted  in  our  news  section. 
Among  the  benefits  imparted  by  adequate  history  of 
various  branches  and  elements  of  the  history  of  engi- 
neering and  technology  the  two  greatest  are  help  and 
inspiration — help  through  the  lessons  of  experience  and 
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inspiration  from  achievement  against  great  odds.  Prob- 
ably no  adequate  history  of  engineering  will  ever  be 
written,  so  scanty  are  the  materials  of  the  remote  past 
and  even  of  a  half  century  ago;  but  in  the  newer 
branches,  such  as  airplane  and  automotive  engineering, 
fuller  records  are  available  and  most  of  the  makers  of 
such  history  are  still  alive.  Liberal  appropriations  for 
technical  research  in  these  newer  fields  are  freely  made. 
Why  not  appropriations  for  historical  research  and 
record  as  well?  Associations  in  engineering  fields  new 
and  old  have  an  opportunity  to  contribute  to  the  histoi-y 
of  engineering  that  should  not  be  lost.  The  least  of  them 
can  well  afford  to  give  their  support  to  the  Newcomen 
Society.  In  so  doing  they  will  be  fully  rewarded,  first 
as  is  any  one  who  helps  a  good  cause  and  second  by  the 
society's  publications.  Engineering  societies  large  and 
small  can  do  far  more  than  this.  They  can  take  more 
pains  to  make  sure  that  the  papers  presented  before 
them  are  of  real  historical  and  technical  value,  instead 
of  being  mostly  categorical  details  of  matters  which  at 
best  are  of  local  or  personal  interest.  Some  of  the  tech- 
nical societies  could,  through  jjroper  committees,  pro- 
vided with  modest  funds  for  secretarial  and  other  ex- 
penses, do  a  considerable  amount  of  historical  research. 

Municipal  Home  Rule  Gains 

THE  recent  passage  in  New  Jersey  of  an  act  giving 
the  municipalities  of  that  state  the  right  to  decide 
for  themselves  whether  they  will  adopt  the  city  man- 
ager plan  and  the  adoption  by  the  New  York  Legis- 
lature for  the  second  of  the  two  requisite  years  of  a 
resolution  submitting  to  the  state-wide  popular  vote  a 
constitutional  amendment  providing  for  a  considerable 
measure  of  municipal  home  rule  are  gratifying  signs  of 
progress  towards  a  greater  but  still  reasonable  degree 
of  municipal  freedom.  For  years  past  the  New  Jersey 
Legislature  has  smothered  or  sidetracked  proposed 
legislation  permitting  its  cities  and  towns  to  adopt  city 
manager  charters.  Even  now  it  is  only  by  a  lucky  last- 
minute  legislative-rush  chance  that  a  vote  was  gained 
that  gave  the  bill  a  majority  of  one  in  the  senate  and 
sent  it  to  the  governor.  The  opposition  in  New  Jersey 
seems  to  have  come  from  the  politicians  generally  and 
from  the  hosts  of  commissioners  in  the  many  cities 
where  the  commission  plan,  without  its  frequent  man- 
ager accompaniment,  is  in  force.  These  commission- 
ers have  larger  salaries  than  will  be  paid  under  the 
manager  plan  and  in  addition  each  commission  is  the 
head  of  an  important  administrative  department — ig- 
norant and  inexperienced  in  city  administration  as  mo.st 
of  the  commissioners  are  when  elected.  The  new  law 
will  give  New  Jersey  cities  the  option  of  substituting 
a  single  trained  manager  in  place  of  a  group  of  un- 
trained department  heads,  and  will  also  make  that  clear- 
cut  separation  of  legislative  and  administrative  powers 
that  has  been  considered  advisable  by  most  students  of 
government  for  decades  past.  The  New  York  home 
rule  amendment,  if  adopted  by  the  people  next  Novem- 
ber, will  free  the  legislature  of  a  mass  of  local  legisla- 
tion that  consumes  time  needed  for  other  purposes  and 
affords  endless  chances  for  log  rolling.  Besides  that  it 
will  give  the  municipalities  of  the  state  the  right  to 
settle  purely  local  affairs  to  suit  thir  own  conceptions 
of  their  needs,  which  they  should  know  better  than  some 
scores  of  men  at  Albany.  Matters  of  state-wide  concern 
will  still  remain  with  the  legislature,  for  control 
through  general  laws. 


Staking  Out  the  Road  to  Rehabilitation 

JULIUS  BARNES,  president  of  the  Chamber  of  Com- 
merce of  the  United  States,  has  recently  returned  from 
Rome  with  a  report  of  the  principles  laid  down  for 
world  reconstruction  at  the  meeting  of  the  International 
Chamber  of  Commerce.  Those  principles  are  not  new. 
Quite  the  contrary,  they  are  so  fundamental  as  to  be 
elementary;  yet  it  is  heartening  to  hear  them  restated 
so  clearly,  so  authoritatively  and  so  unanimously.  And 
now,  with  business  and  industrial  sentiment  beginning, 
at  least,  to  rally  to  their  support,  there  is  room  for  hope 
that  sound  business  counsel  may  yet  prevail  over  politi- 
cal opportunism  and  expediency. 

The  primary  need,  all  agree,  is  to  restore  stability 
and  revive  general  confidence.  What  can  be  accom- 
plished even  through  this  measure  alone  is  indicated  by 
the  experience  of  Austria,  where,  Mr.  Barnes  reports, 
a  stabilized  currency  has  inspired  industry,  stimulated 
the  earning  power  of  the  people  and  revealed  a  totally 
unexpected  capacity  for  saving.  A  revival  of  general 
saving  and  of  investment  is  bound  to  expand  employ- 
ment and  to  stimulate  production,  which  alone  can  raise 
European  standards  of  living  from  the  depths  to  which 
they  had  fallen.  Many,  of  course,  had  already  rea- 
soned thus  far.  But  the  Rome  conference  was  not 
content  with  this  broad  and  general  statement.  It  went 
on  to  point  out  how  necessary  it  is  to  make  sure  that 
expansion  of  employment  actually  will  leave  us  a  net 
increase  in  production.  For  it  is  only  out  of  net  pi'o- 
duction  that  standards  of  living  can  be  raised,  and  only 
out  of  surplus  earnings  that  capital  can  be  made  avail- 
able for  further  investment  and  thereby  renew  the  cycle 
of  prosperity. 

To  this  end  the  conference  approved  a  code  of  five 
principles,  designed  to  point  the  way  to  maximum  pro- 
duction. The  first  of  these  calls  for  "the  adoption  of 
every  invention  and  mechanical  device  that  offers  econ- 
omy of  production."  Herein  is  a  reminder  of  the  un- 
fortunate truth — at  once  the  pride  and  the  despair  of 
the  engineer^that  inventive  and  engineering  genius 
has  outstripped  our  administrative  capacity,  both  polit- 
ical and  industrial.  Despite  the  forces  and  appliances 
that  technical  science  has  put  at  its  disposal,  mankind 
has  not  yet  learned  how  to  derive  from  them  the  full- 
est measure  of  human  happiness.  The  second  and 
third  principles  demand  "the  elimination  of  restrictions 
on  individual  output"  and  "the  stimulation  of  individual 
effort  by  paj'ments  which  reflect  the  relative  individual 
effectiveness."  Here  we  find  embodied  the  basic  prin- 
ciple that,  after  all,  the  motive  power  of  industry  re- 
sides in  the  individual  and  will  be  proportionate  to  the 
strength  of  individual  incentive,  stimulated  by  individ- 
ual reward. 

The  foui-th  principle  commends  "the  advantages  of 
private  ownership  and  operatio.n  as  contrasted  with  the 
record  made  by  state  ownership  and  operation"  and  the 
fifth  advocates  "immediate  steps  to  divert  men  now 
engaged  in  non-productive  pursuits  into  productive  labor 
as  soon  as  possible."  These  conclusions,  according  to 
Mr.  Barnes,  reflect  the  recent  experience  of  Europe, 
notably  that  of  Italy  and  Austria.  In  Italy,  Premier 
Mussolini — five  years  ago  the  foremost  Italian  socialist 
editor — has  already  dropped  40,000  from  the  rolls  of 
the  state  railways  and  now  demands  that  the  state  divest 
itself  of  all  those  functions  that  could  be  discharged 
by  private  enterprise.     In  Austria  100,000  have  been 
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eliminated  from  the  public  services  and  in  Great  Britain, 
Mr.  Barnes  tells  us,  the  return  of  the  railways  to 
private  operation  has  appreciably  increased  their  serv- 
ice to  British  industry. 

The  recommendations  of  the  conference  as  to  the 
specific  problems  of  international  finance  naturally  are 
designed  chiefly  to  restore  stability  and  to  remove  un- 
necessary burdens  from  the  shoulders  of  those  to  whom 
we  must  look  for  production.  With  regard  to  repara- 
tions, the  sentiment  was  unanimous  that  Germany  must 
acknowledge  her  liability  for  \vanton  aggression  and 
pay  to  the  limit  for  her  resources  and  earning  power; 
that  reparations  must  carry  some  security  for  their 
payment;  and  that  security  against  similar  aggression 
in  the  future  must  be  provided. 

It  was  agreed  that  in  settling  allied  debts,  the  ability 
of  debtors  to  pay  should  be  considered,  without  sub- 
scribing to  any  doctrine  of  general  cancellation  or  re- 
mission. It  was  agreed  that  national  finances  must 
show  a  proper  i-elationship  between  revenue  and  ex- 
penditure and  that  taxation  for  revenue  must  not  be 
permitted  to  stifle  productive  industry.  International 
loans  by  governments  should  be  discouraged,  the  con- 
ference declared,  so  that  they  may  be  considered  on  a 
business  rather  than  a  political  basis.  No  confidence 
was  felt  in  the  artificial  stabilization  of  exchange  by 
governments  and  the  opinion  prevailed  that  the  goal  of 
exchange  should  be  gold  parity  through  natural  proc- 
esses. 

Here,  then,  are  the  goals  and  here  are  the  roads 
that  lead  to  them.  Human  necessity  is  the  motive 
power.  It  remains  to  be  seen  whether  human  state- 
craft and  the  administrative  ability  command  the  vision 
und  the  .skill  to  fashion  a  vehicle  that  will  bear  the  dis- 
tracted people  of  Europe  out  of  the  economic  morass  in 
which  they  find  themselves  and  into  substantial  pros- 
perity. 


Good  Roads  and  the  Financiers 

A  BOND  issue  of  $100,000,000  is  a  large  obligation 
for  any  state  to  assume.  This  is  the  sum  which, 
however,  it  is  proposed  that  the  state  of  Illinois  shall 
add  to  its  present  indebtedness  of  $60,000,000  for  the 
improvement  of  public  roads.  Opposition  has  devel- 
oped. The  que.stion  is  raised:  How  large  a  paved 
highway  system  does  the  state  require  immediately? 
lime  of  construction  it  is  to  be  particularly  noted  is 
as  much  the  essence  of  this  question  as  is  volume. 
On  one  side  are  the  bankers  and  large  financial  and 
commercial  interests  and  on  the  other  are  the  state 
■  idmini.itration,  the  farmers  and  the  town  residents. 
The  unusual  situation  exists,  moreover,  that  the  financial 
and  big  business  interests  are  opposing  and  the  farmer 
and  rural  town  taxpa.ver  are  proposing  the  extended 
expenditure  of  borrowed  money. 

Why  are  the  financial  interests  opposed  to  a  bond  issue 
for  road  construction  in  Illinois?  There  is  no  doubt 
that  this  is  the  fact.  The  .state  admini.stration,  as  is 
s-taterl  in  the  staff  dispatch  in  this  week's  news  columns, 
is  advancing  the  new  highway  financing  plan  and  the 
banking  and  commercial  associations  are  opposing  it  as 
organizations.  They  arecondticting  their  campaign  with 
vkill  and  in  force.  Again,  what  is  the  reason  for  this 
concerted  action? 

Local  condition.'*  do  not  explain  it.  The  strateg>'  of 
state  pf)!itics  is  a  factor  but  not  a  controlling  one.     No 


other  local  influence  stands  out.  Indeed  the  action  can 
be  explained  only  by  a  motive  whose  influence  is  general. 
I.*-'  there  a  banking  movement  to  deflate  public  credits? 
There  are  indications  that  support  such  a  belief.  The 
volume  of  non-taxable  securities  is  reaching  alarming 
proportions.  Increasing  business  makes  highly  desir- 
able a  liberal  extension  of  commercial  credits.  In  a 
score  of  ways  developing  conditions  urge  conservatism 
in  construction  undertakings. 

On  every  side  there  is  much  to  confirm  the  belief  that 
the  bankers'  action  against  extending  the  borrowing 
power  of  Illinois  for  public  road  work  is  a  manifestation 
of  general  banking  policy  perhaps  in  part  not  yet  con- 
i^ciously  formulated.  If  this  is  a  fact  then  the  opposition 
in  Illinois  sounds  a  warning  of  curtailed  credits  every- 
where for  highway  improvement. 

It  is  asserted  by  the  bankers  that  the  administration 
plan  cannot  be  carried  out  regardless  of  funds.  Their 
contention  that  further  borrowing  is  bad  financing  rests 
on  this  argument  and  on  the  asserted  need  of  sound 
economy  in  public  expenditures.  The  weakness  of  their 
argument  is  that  they  ai-e  not  in  possession  of  facts  to 
prove  it.  In  this  respect  the  highway  department  is  at 
an  advantage  because  it  has  made  some  kind  of  a  survey 
of  the  construction  market.  But  neither  disputant  is 
in  a  position  to  assert  convincingly  that  there  ai-e  or 
are  not  and  will  or  will  not  continue  to  be,  enough  con- 
tractors, materials,  labor  and  transportation  to  carry 
through  the  enormous  program  of  a  thousand  miles  of 
paved  road  construction  each  year  for  five  or  six  years. 

About  the  same  conclusion  seems  necessai^  in  the 
question  of  how  large  a  paved  road  system  the  state 
requires  immediately.  The  highway  department  is  at 
an  advantage  in  the  argument  because  all  over  the 
country  traflic  has  developed  so  rapidly  that  no  amount 
of  roadbuilding  that  a  s^^ate  can  find  means  to  do  is 
likely  to  be  too  much.  However,  no  one  knows  and  no 
one  can  know,  without  a  transportation  survey  exceeding 
in  scope  and  detail  any  which  ha.«i  been  made  anj'where, 
whether  a  7.800-miie  paved  road  system  is  required  in 
Illinois  or  how  soon  it  should  be  constructed.  The  situa- 
tion is  no  different  in  any  state.  Everywhere  the  plan- 
ning of  state  road  systems  is  a  process  no  more  certain 
or  definite  than  a  sagacious  guess. 

The  highway  situation  which  has  developed  in  Illinois 
is  of  large  significance  It  introduces  new  elements  into 
road  improvement.  One  is  the  critical  attention  of  the 
money  interests.  Road  development  plans  have  not 
merely  to  engage  the  support  of  the  mass  of  the  people 
which  is  uncritical  and  impulsive,  but  to  su.stain  the 
exacting  requirements  of  those  who  control  investments 
and  credits.  The  second  element  is  traffic  knowledge. 
There  is  no  such  knowledge  yet  although  it  is  beginning 
to  be  obtained  by  research  like  the  Connecticut  traffic 
survey.  Economic  planning  of  highway  systems  requires 
data  on  traffk  volumes  and  character  and  speed,  on 
traffic  trends  and  on  its  periodic  ebb  and  flow  and  on 
transport  co-ordination.  This  research  is  an  essential 
future  pha.se  of  highway  administration. 

An  outstanding  lesson  of  the  Illinois  .situation,  then, 
is  that  traflic  knowledge  n^eds  to  bo  acquired  by  highway 
departments.  Until  state  highway  engineers  can 
bring  to  their  support  the  results  of  surveys  which  are 
more  than  mere  counts  of  vehicles,  they  are  in  an  un- 
favorable position  to  a.s.scrt  that  certain  mileages  are 
dfmanded  in  a  certain  timr-.  or  to  assort  what  the  pro- 
portionate mileages  of  paved  or  unpavod  roads  should  be. 
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Methods  and  Progress  in  Constructing  the  13-Miie 
Florence  Lake  Tunnel  in  California 

New  Tunnel  Will  Drain  320-Sq.  Mile  Area  Into  Huntington  Lake  Whence  a  4,719-Ft.  Drop  Is  Utilized 
by  Chain  of  Hydro-Electric  Plants — Location  Is  Longer  But  Can  Be  Built  Quicker  Than  Direct  Route 

By  D.  H.  Redinger 

Resident  Engineer,  Soutliern  California  Edison  Co.,  Cascada,  Calif. 


RAPID  increase  in  population  and  in  the  industrial 
.  and  agricultural  activities  of  Central  and  Southern 
California  during  recent  years  has  trebled  the  power 
demand  in  the  area  served  by  the  Southern  California 
Edison  Co.  Every  effort  has  been  made  to  increase 
plant  capacity  to  meet  these  demands  and  increases  in 
the  installed  capacity  of  all  of  the  power  houses  on  the 
Big  Creek  project  have  been  planned,  together  with  the 
construction  of  additional  plants  ?.t  points  where  more 
power  can  be  developed. 

Huntington  Lake,  which  is  the  principal  storage 
reservoir  on  the  Big  Creek  project,  is  located  about  7-5 
miles  northeast  of  Fresno,  at  an  elevation  of  6,950  ft. 
above  sea  level,  and  impounds  the  runoff  from  a  drain- 
age area  of  about  79  sq.  miles.  It  is  an  artificial  reser- 
voir built  to  a  capacity  of  55,000  acre-ft>  in  1912  and 


and  thus  tapping  the  upper  reaches  of  the  south  fork 
of  the  San  Joaquin  River.  Kaiser  Ridge,  with  a  crest 
elevation  of  10,000  ft.  above  sea  level,  separates  the 
Huntington  Lake  Basin  from  the  area  drained  by  the 
San  Joaquin  River. 

It  is  about  11  miles  in  a  straight  line  from  Hunting- 
ton Lake  to  a  point  on  the  south  fork  of  the  San  Joaquin 
whence  water  can  be  diverted  to  the  lake  by  gravity. 
At  that  point  on  the  river  a  dam  120  ft.  high  is  to  be 
built  to  form  a  storage  basin  with  a  capacity  of  43,000 


Consfrucfion  road 


ALA.r    SHOWING    REI^ATIVE    LOCATION    OF   THE   TUNNEL  AND  THE  TWO  RESERVOIRS 


1913;  the  three  dams  which  retain  the  waters  of  the 
lake  were  raised  in  1917,  making  its  present  capacity 
88,000  acre-ft. 

Three  powerhouses,  No.  1,  No.  2  and  No.  8,  with  a 
combined  capacity  of  140,000  hp.,  now  utilize  the  water 
from  Huntington  Lake  through  a  total  fall  of  4,719  ft. 
Powerhouse  No.  3  is  under  construction,  scheduled  for 
operation  in  the  early  fall  of  1923,  with  100,000  hp. 
A  thi"d  generating  unit  rated  at  22,000  hp.  is  being 
installed  in  powerhouse  No.  1,  making  a  total  additional 
plant  capacity  of  122,000  hp.  being  installed  during  the 
r.resent  year,  which  will  be  supplied  by  the  Huntington 
Lake  /eservoir. 

The  ultimate  plans  for  the  development  of  all  of  the 
power  available  on  the  streams  below  using  water 
drawn  from  Huntington  Lake  call  for  slightly  more 
than  1,000,000  hp.  To  make  possible  the  development 
of  this  amount  of  power  it  was  necessary  to  increase 
the  drainage  area  supplying  Huntington  Lake,  by  tun- 
neling into  another  drainage  basin. 

Early  in  1920  plans  were  completed  for  tunneling 
Kaiser  "Ridge,  which  lies  to  the  northeast  of  the  lake, 


acre-ft.  This  new  reservoir  will  be  supplied  by  a  drain- 
age area  of  about  320  sq.  miles,  extending  eastward  to 
the  high  altitudes  of  the  Sierra  Nevadas,  where  snow 
lies  for  almost  the  entire  year.  A  small  natural  lake, 
called  Florence  Lake,  which  will  be  submerged  by  the 
new  dam,  gives  the  new  tunnel  its  name. 

Rather  than  attempt  to  drive  a  straight  tunnel  11 
miles  long,  which  could  be  worked  from  the  two  portals 
only,  it  was  decided  to  locate  the  tunnel  parallel  to  the 
river  for  about  7  miles  from  the  intake  and  at  this  point 
turn  southwesterly  for  a  6i-niile  tangent  under  Kaiser 
Ridge  to  Huntington  Lake.  Although  this  plan  in- 
creases the  tunnel  length  by  about  21  miles,  the  addi- 
tional length  is  more  than  offset  by  the  advantage  of 
having  two  adits  which  tap  the  tunnel  on  the  northerly 
slope  of  Kaiser  Ridge,  cutting  the  tunnel  into  three 
sections,  the  longest  of  which  is  61  miles.  By  construct- 
ing the  tunnel  in  three  sections,  six  working  headings 
are  made  available,  cutting  down  the  construction 
period  to  that  required  to  drive  the  longest  tangent. 
It  is  estimated  that  it  would  take  approximately  two 
years   longer  to  construct   the  tunnel   in   one  tangent, 
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SITE  OF  FLOREXCE  LAKE  RESERVOIR,  EL.  7,200  FT. 

which  would  not  be  economical  from  a  construction 
standpoint  and  would  not  meet  the  requirements  of  the 
power  market  served. 

Actual  construction  was  started  in  1920,  and  it  is 
planned  to  have  the  tunnel  in  operation  by  the  Spring 
of  1926.  The  total  cost  will  be  appnx'mately  $16,- 
000,000. 

When  work  on  this  tunnel  was  begun  the  countiy 
between  Florence  and  Huntington  Lakes  was  covered 
with  virgin  forest,  with  no  means  of  communication 
other  than  steep  mountain  trails.  Camp  60  was  estab- 
lished at  the  outlet  portal  at  the  eastern  end  of  Hunt- 
ington Lake  in  July,  1920,  and  at  the  same  time  work 
was  started  on  the  road  to  climb  from  Huntington  Lake 
through  Kaiser  Pass,  El.  9.300  ft.,  and  thence  down  the 
northerly  slope  to  the  site  of  the  adit  at  Camp  61. 

Road  work  was  carried  on  from  five  camps,  and 
within  about  two  months  11 J  miles  of  good  dirt  road 
had  been  completed  connecting  Camp  60  at  the  outlet 
portal  with  Camp  61.  Here  a  permanent  camp  was 
established  for  carrying  on  the  tunnel  work  during  that 
winter.  At  this  elevation  there  ars  seldom  more  than 
five  months  during  the  year  when  snow  does  not  lie  on 
the  ground  in  depths  ranging  up  to  10  ft.  By  Oct.  1 
a  permanent  winter  camp  (Camp  60)  was  completed  at 
the  outlet  portal  and  an  opsn  cut  begun  at  that  end  of 
the  long  tunnel  tangent.  On  Oct.  15  the  fir.st  set  of 
timbers  was  placed  and  underground  work  was  begun. 
By  the  middle  of  November  Camp  61  was  completed 
and  ready  for  the  winter's  work,  and  an  open  cut  was 


commenced  in  sand  at  the  adit's  portal.  Thus  it  was 
possible  to  continue  work  at  both  ends  of  the  long 
tangent  during  the  winter  of  1920-21. 

Excavation  carried  on  from  both  these  camps  was  at 
first  slow  and  difficult  and  required  heavy  timbering. 
At  the  adit  at  Camp  61  soft  running  sand  was  encoun- 
tered, and  at  the  outlet  portal  the  rock  was  wet,  de- 
composed granite,  sand  and  boulders.  By  April  15, 
1921,  395  lineal  ft.  had  been  driven  at  the  outlet  head- 
ing and  306  lineal  ft.  in  the  adit  at  Camp  61.  Various 
methods  of  attack  w?re  employed  at  both  headings,  but 
the  work  was  chiefly  confined  to  hand  labor  in  small 
timbered  drifts  with  breast  boards  and  a  large  amount 
of  piling  to  hold  back  the  flowing  sand  and  caving 
ground.  Mucking  was  done  with  Shuveloders,  and 
tramming  with  storage  battery  electric  locomotives 
hauling  between  four  and  six  1-cu.yd.  dump  cars.  For 
the  purpose  of  double  tracking  the  adit  was  made  the 
full  size  of  the  tunnel  cross-section,  which  is  15  ft. 
wide  with  a  central  height  of  15  ft.,  the  bottom  being 
square  and  the  roof  arched  on  a  10.8-ft.  radius.  This 
section,  unlined  except  in  the  portions  where  soft  mate- 


ROAD  WORK  NEAR   KAISi;i:    IAS3.  K7..   10.000  FT. 


RADIO  STATION  AT  CAMP  63.  ONLY  MEANS  OF 
COMMUNICATION 


rial  is  encountered,  is  calculated  to  give  a  flow  of  1,000 
sec. -ft.  on  the  grade  of  3  ft.  per  M. 

After  six  months  of  continued  effort  the  adit  at 
Camp  61  was  less  than  one-third  completed  and,  of 
course,  no  excavation  had  been  made  in  the  tunnel.  It 
was  then  di-cided  that  some  means  of  speeding  up  the 
work  was  imperative  and  a  45-deg.  incline  shaft  into 
the  main  tunnel  line  west  of  the  adit  was  sunk.  This 
incline  was  located  1.655  ft.  toward  the  outlet  portal 
from  the  point  of  intersection  of  adit  and  tunnel.  It 
was  begun  on  April  15,  1921,  and  after  traversing  247 
ft.  in  hard  granite  was  completed  down  to  tunnel  grade 
on  .luly  23.  From  the  bottom  of  this  incline  the  tunnel 
was  driven  toward  the  outlet  portal  by  ordinary  hard- 
rock  methods,  using  the  heading-and-bench  system. 
Very  good  progress  was  made  in  spite  of  the  handicap 
of  having  to  remove  all  material  by  a  skip  operating  by 
an  air  hoist  at  the  head  of  the  incline. 

Due  to  the  slow  progress  on  account  of  the  sand  in 
the  adit  extending  from  the  portal  to  a  point  about  800 
ft.  in,  a  13x22-ft.  vertical  shaft  was  sunk  to  the  adit 
grade.  Thf  shaft  was  abfiut  87  ft.  deep  and  was  located 
in  the  adit  aljout  170  ft.  from  the  point  of  tunnel  inter- 
section, where  rock  outcrop  on   the  ."urface  indicated 
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solid  material.  This  shaft  was  started  June  25,  1921, 
and  was  completed  to  tunnel  grade  in  49  days.  This 
made  two  more  headings  possible,  one  along  the  adit 
so  as  to  attack  the  sand  from  both  ends,  and  the  other 
heading  along  the  adit  towards  the  tunnel. 

On  Dec.  17,  1921,  the  small  pioneer  drifts  in  the  adit 
holed  through  and  two  months  later  the  adit  excavation 
was  completed,  allowing  muck  trains  to  be  hauled  out 
through  the  adit.  Mucking  through  the  vertical  shaft 
was  then  discontinued.  On  April  6,  1922,  the  1,600-ft. 
section  of  tunnel  which  was  started  west  from  the  ver- 
tical shaft  broke  through  at  the  bottom  of  the  incline 
shaft.  By  that  time  the  heading  going  west  from  the 
bottom  of  the  incline  had  been  advanced  1,.300  ft.,  bring- 
ing the  total  progress  at  Camp  61  up  to  2,900  lineal  ft. 
of  tunnel  and  1,086  ft.  of  adit.    At  the  outlet  portal  the 


ELECTRIC  LOCOMOTIVE  WITH  4-CU.YD.  DUMP  CAR 
On  this  job  combination  locomotives  are  used  arranged  for 
operation  either  by  storage  battery  or  trolley.  Ordinarily 
much  is  liavUed  out  in  5-car  trains. 

heading  being  driven  east  advanced  2,92.5  lineal  ft.  dur- 
ing the  same  period. 

With  mucking  through  the  vertical  and  incline  shaft 
at  Camp  61  no  longer  necessary,  attention  was  concen- 
trated on  a  single  heading  going  west  from  the  adit. 
With  a  better  organization  and  more  uniform  rock,  as 
well  as  improvements  in  equipment,  better  progress  was 
made  from  that  time  on.  For  the  first  six  weeks  in 
1923  this  heading  was  advanced  an  average  of  83  ft. 
per  week.  In  the  same  period  at  Camp  60  the  average 
heading  progress  was  112  ft.  per  week. 

At  both  headings  the  heading-and-bench  method  with 
drills  on  both  horizontal  and  vertical  bars  is  being  used. 
The  horizontal  bar  is  used  when  the  bench  is  being 
drilled  and  two  vertical  columns  are  used  for  drilling 
the  top  heading.  The  depth  of  holes  in  the  top  heading 
varies  from  10  to  14  ft.,  and  the  total  number  usually 
about  40. 

Three  8-hour  shifts  are  found  to  be  the  most  satis- 
factory arrangement,  particulai-ly  since  the  8-hour  law 
limits  work  underground  to  8  hours.  It  is  not  the 
easiest  kind  of  an  arrangement  to  schedule,  because  one 
crew  cannot  get  the  holes  completed  .before  their  8-hour 
shift  period  is  up  and  the  result  is  that  two  crews  have 
to  work  on  the  same  round  of  holes.  This  is  rather 
unsatisfactory ;  it  would  be  simpler  and  speedier  to 
have  each  shift  complete  the  round  which  it  started. 


Because  the  Florance  Lake  tunnel  is  a  long  and  costly 
job,  it  was  thought  worth  while  to  fit  the  equipment  to 
the  tunnel  size.  Beginning  with  the  cross-section  of 
the  tunnel  and  setting  aside  that  part  of  it  required  for 
the  operation  of  an  air-driven  steam  shovel,  dump  cars 
were  built  of  the  maximum  size  that  could  be  operated 
in  the  remaining  available  space.  Their  height  had  to 
be  kept  down  in  order  that  they  could  be  loaded  through 
the  bottom  of  the  steam  shovel  dippers.  The  special 
cars  built  have  14-in.  wheels  and  are  about  4i  ft.  high. 
Several  improvements  that  were  factors  in  increasing 
progress  may  be  cited  as  follows : 

(1)  Supplanting  of  the  smaller  capacity  Shuve- 
loders  in  August,  1921,  with  a  special  type  No.  25 
Marion  steam  shovel  operated  on  compressed  air.  The 
special  features  of  these  shovels  are  chiefly  minor 
changes  in  standard  design  that  enable  the  equipment 
to  work  efl'ectively  in  a  15  x  15-ft.  tunnel.  The  time 
required  for  mucking  was  greatly  reduced  when  these 
shovels  were  put  into  operation. 

(2)  The  substitution  of  dump  cars  with  a  capacity 
of  4  to  6  cu.yd.  for  the  1-cu.yd.  dump  cars  and  also  the 
improvement  of  trackage  facilities.  At  the  present 
time  trains  of  five  cars,  carrying  about  20  cu.yd.  per 
train,  are  being  handled.  These  larger  dump  cars  were 
not  practicable  until  the  air-operated  shovels  were 
brought  to  the  job. 

(3)  Supplanting  the  storage  battery  locomotives  with 
combination  storage  battery  and  trolley  type  locomo- 
tives, permitting  trolley  operation  to  within  about  800 
or  1,000  ft.  of  the  heading.  This  made  it  possible  to 
haul  heavier  trains  and  enabled  locomotives  to  go  wher- 
ever the  track  is  clear,  without  flexible  leads  or  trolley 
wires,  which  are  subject  to  destruction  by  flying  rock 
fragments.  The  locomotives  are  Baldwin-Westinghouse 
8-ton  machines,  and  in  addition  to  the  regular  trolley 
are  equipped  with  Hobbs  17-plate  storage  batteries 
rated  at  220  ampere-hours  and  275  volts,  the  same  as 
the  trolley  voltage.  . 

(4)  Replacing  the  12-in.  steel  ventilating  pipe  with 
24-in.  wood  stave  pipe,  and  installing  larger  blowers, 
which  clear  the  tunnel  of  gas  after  blasting  in  less  time. 
The  wood  stave  pipe  was  chosen  for  two  reasons;  with 
the  wood  pipe  there  is  no  danger  of  collapse  f  i"om  con- 
cussion and  when  a  heavy  rock  fragment  falls  on  the 
wood  pipe  the  result  is  only  a  hole  broken  through  over 
which  a  patch  can  readily  be  placed,  whereas  in  steel 
pipe  any  fragments  crush  the  pipe  and  repair  requires 
renewal  of  the  section.  Of  course,  very  large  rock 
■vould  put  either  out  of  commission.  The  24-in.  wood 
stave  blower  pipe  is  now  suspended  from  the  center  of 
the  roof  in  order  to  give  more  room  along  the  sides  of 
the  tunnel. 

At  present  the  blowers  are  supplying  air  to  the  head- 
ings 6,500  ft.  distant,  but  some  time  in  the  summer  of 
1923  it  is  expected  that  larger-capacity  blowers  will  be 
installed.  Several  No.  3  Root  type  blowers  are  in  use. 
At  Camp  60  a  No.  6  Root  blower  is  used.  Camps  62  and 
63  at  the  upper  adit  and  intake  portal  are  to  be  equipped 
with  No.  11  American  blowers,  the  latter  wnth  a  rated 
capacity  of  9,000  ft.  of  fresh  air  per  minute  at  a  dis- 
tance of  5,000  ft.  under  2-lb  per  sq.in.  pressure. 

At  the  outlet  portal  900  ft.  of  the  tunnel  had  to  be 
timbered  before  reaching  rock  solid  enough  to  be  self- 
supporting.  In  the  adit  at  Camp  61  sand  and  boulders 
and  some  quicksand  were  encountered,  requiring  tim- 
bering for  600  ft.    In  the  main  tunnel  at  Camp  61  about 


yiny 


ENGINEERING     NEWS-RECORD 


779 


FREIGHT  IN  WaNTER  IS  HANDLED  BY  DOG  TEAMS 

500  ft.  has  been  timbered  to  date,  due  to  bad  seams  and 
lilocky  granite.  From  indications  thus  far  it  is  esti- 
mated that  perhaps  about  2  per  cent  of  the  total  length 
of  the  tunnel  will  require  concreting.  The  800  ft.  in  soft 
material  at  the  outlet  portal  has  already  been  lined  with 
concrete,  using  the  pneumatic  concrete  gun,  a  minimum 
thickness  of  12  in.  being  placed. 

A  sawmill  with  a  capacity  of  1,000,000  ft.  b.m.  per 
month  is  in  operation  at  Camp  61,  where  all  lumber  used 
on  the  east  side  of  Kaiser  Pass,  including  tunnel  tim- 
bers, has  been  cut.  During  the  summer  of  1922  the 
construction  road  was  continued  to  Florence  Lake,  and 
by  late  fall  Camps  62  and  63  had  been  established  and 
were  well  stocked  with  supplies,  equipment  and  mate- 
rials for  their  eight  months  of  winter  isolation.  Sup- 
plies for  an  eight-month  period  for  these  three  camps 
total  about  15,000  tons,  all  of  which  went  in  via  motor 
truck  over  the  construction  road  through  Kaiser  Pass 
during  the  open  season.  Work  underground  has  prog- 
ressed favorably  through  the  winter.  Up  to  Feb.  17, 
1923,  at  Camp  63  with  200  men  working  one  shift  there 
was  339  ft.  of  tunnel  excavated.  At  Camp  62  with  217 
men,  working  three  shifts  in  the  tunnel  since  Aug.  9, 
there  was  excavated  830  ft.,  which  is  the  total  length  of 
the  adit  and  468  ft.  of  the  tunnel,  working  toward  the 
intake. 

A  30,000-volt  transmission  line  was  built  from  Cas- 
cada,  the  nearest  power  house,  to  the  several  tunnel 
camps  early  in  the  construction  program,  and  thus  far 
this  power  line  has  been  kept  in  service  through  the 
winter  with  only  occasional  interruptions  of  short  dura- 
tion. A  telephone  line  through  this  rough  country  was 
considered  too  uncertain,  particularly  for  the  emer- 
gencies of  winter  service  to  such  remotely  situated 
camps,  and  radio  communication  is  therefore  used  ex- 
clusively. A  radio  transmitting  and  receiving  station 
in  each  camp,  and  at  construction  headquarters  at  Ca.s- 
cada,  is  open  for  twenty-four-hour  service.  The  radio 
installations  were  described  in  Enffineerinp  News-Rec- 
ord July  14.  1921,  p.  57. 

As  a  means  of  "keeping  the  men  happy"  on  the  i.so- 
lated  work,  each  camp  is  provided  with  a  recreation  hall 
and  reading  room  equipped  with  phonograph,  pool  table, 
magazines,  etc.,  and  once  a  week  a  moving  picture  is 
shown  twice,  the  hours  being  arranged  so  that  all  shifts 
have  an  opportunity  to  see  it. 


According  to  the  present  schedule  the  tunnel  tangent 
between  the  intake  and  adit  1  and  the  tangent  between 
adit  2  and  the  outlet  should  be  completed  in  the  fall  of 
1925.  Work  on  the  2!-mile  section  between  adit  1  and 
adit  2  will  be  started  in  ample  time  to  be  completed  by 
the  time  the  two  longer  sections  are  finished.  This  will 
make  the  tunnel  available  for  conveying  the  1926  runoff 
which  will  be  diverted  into  the  tunnel  for  the  first  year 
or  two  by  a  low  timber  crib  diversion  dam. 


Imhoff  Tank  and  Sprinkling  Filter 
Studies  at  Plainfield  Works 

Joint  Investigations  of  New  Jersey  Agricultural 

Experiment  Station  and  New  Jersey 

State  Board  of  Health 

By  Dr.  William  Rudolfs 

Chief,   Sewage   Investigations.   Agricultural   Experiment   Station. 
New  Brunswick,   N.  J. 

Abstract  of  a  paper  read  before  the  Neiv  Jersey 
Sewage-Works  Association. 

THE  WORK  in  the  sewage  substation  of  the  New  Jersey 
Agricultural  Experiment  Station  and  the  New  Jersey 
State  Department  of  Health  was  begun  about  a  year  and  a 
half  ago  with  the  study  of  chemical  changes  occurring  in  the 
sewage  filtration  plant  at  Plainfield,  N.  J.  Dr.  R.  O.  Smith, 
then  chemist  in  charge,  started  work  with  the  sprinkling 
filters  in  the  hope  that  chemical  analysis  would  produce 
sufficient  evidence  for  a  more  detailed  study  of  the  plant. 
Alongside,  quantitative  determinations  were  made  of  the 
fauna  (protozoan,  annelids,  etc.)  occurring  in  the  filter.  A 
part-time  botanist  was  employed  to  determine  the  species  of 
fungi  and  ^igae  adhering  to  the  stones.  In  October,  1922, 
the  interdependence  of  the  flora  and  fauna  was  recognized, 
and  a  chemist,  bacteriologist,  zoologist  and  botanist  were 
employed  to  carry  on  the  different  lines  of  study. 

Our  interest  in  the  sewage  flora  and  fauna  is  a  very  prac- 
tical one.  We  want  to  find  out:  (1)  what  organisms  are 
present  in  sufficient  numbers  to  carry  on  the  digestion  pro- 
cesses, and  (2)  how  these  organisms  accomplish  purifica- 
tion. This  work  necessarily  calls  for  a  study  of  the  organ- 
isms present  and  of  the  chemical  changes  involved. 

Imhoff  Tayik — Although  the  studies  of  the  botanist  have 
not  gone  very  far,  we  know  that  but  very  few  fungi  and 
algae  are  found  in  the  Imhoff'  tank.  Unfrequently  masses 
of  filamentous  bacteria  occur  in  the  scum,  and  we  do  not 
know  as  yet  whether  these  slimy  organisms  are  colonies  of 
bacteria  attacking  gelatine  material,  or  whether  they  are  a 
special  kind  of  fungi. 

We  have  some  interesting  information  about  the  protozoa 
occurring  in  the  Imhoff'  tank.  Table  I  gives  an  idea  of  the 
distribution  at  diff'erent  depths  of  protozoa.  It  's  quite  ap- 
parent that  with  increasing  depth  the  numbers  of  animals 
increase.     As  a  rule,  the  scum  formed  in  the  vents  of  the 


TABLE  r— FT.AGFU.ATIX  AXD  CIMATES  IN  THE  IMHOFF    TANK 

llmliviiliinN  n-r  r.r) 
IVpthinFwjt                                        Flagellntcw  Cflialw 

0  0  0 

I  .1  ::::  zl 

7  I  11  90 

in  601)  200 

r,  100    400 

20  '  ?00   800 

Ib  lh«  Imh'ff  influrni  »ntl  pfflurnt  Ihp  flaTflUtm  numbrr  umully  sbout  7S  0.0. 
and  t'..7  eiliatM  20. 


tank  does  not  contain  protozoa  at  all.  It  is  Interesting  to 
note  that  the  numbers  of  flagellates  in  the  influent  are  ordi- 
narily the  same  as  the  numbers  in  the  effluent.  The  same 
is  the  case  with  ciliates. 

Table  IT  shows  the  relative  numbers  of  bacteria  repre- 
senting the  proteolytic  activities  and  also  nitroeen  trans- 
formation.   Liquefaction  of  proteins  is  that  chang*-  by  which 
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solid  and  insoluble  organic  material  is  converted  into  a 
soluble  condition,  furnishing  thereby  a  food  supply  for  bac- 
teria which  are  producing  ammonia,  hydrogen  sulphide  and 
those  which  attack  albumen.  The  reduction  of  sulphates, 
which  are  usually  present  in  sewage,  together  with  the  sul- 
phur from  the  proteins,  give  rise  to  the  production  of  sul- 
phuretted hydrogen. 

The  value  of  bacteria  presented  in  Table  II   represents 
averages  of  from   18  to  24  samples.     To  obtain  the  value 


TABLE  II— RELATIVE  PREVALENCE  OF  PRINCIPAL  GROUPS  OF 
BACTERIA  IN  AN  IMHOFF  TANK 


Type  of  Organisms 
Pruleoli/lic 

Digestion  of  peptone  with  NHg  production 

Digestion  of  gelatine  with  Hquef action. 

Digestion  of  peptone  with  H2S  production 

Digestion  of  coagulated  albumen  with  liquefactio 
Rfducers  of  niirogeneous  compounds 

(a)  From  nitrate  to  nitrite 

(?>)  From  nitrate  to  nitrogen  gas 

(c)  From  nitrate  to  ammonia 

Organism  per  c  c 

1,000.000 

700,000 

350,000 

n             200,000 

200,000 
100,000 
250,000 

Oxidizers  of  nitrogenous  compoxinds 

(a)  From  ammonium  salts  to  nitrite 

200,000 
250,000 

Total  nitrifiers 

of  bacteria  in  one  sample  it  was  necessary  to  prepare  seven 
dilutions  ranging  from  the  concentrated  material  into  the 
various  groups.  Eleven  different  media  were  used.  Each 
medium  was  then  inoculated  with  the  dilutions  just  men- 
tioned. 

From  the  table  it  can  be  seen  that  the  more  abundant 
bacteria  ai-e  those  which  attack  the  most  easily  digested 
protein  material,  like  bacteria  which  attack  soluble  protein 
with  the  production  of  ammonia.  These  bacteria  were  al- 
ways present  even  in  the  highest  dilutions  used.  There  is 
no  doubt  that  bacterial  numbers  bear  some  relation  to  the 
character  of  the  protein  molecule.  This  seems  to  be  shown 
by  the  fact  that  bacteria  which  produce  sulphides  from  solu- 
ble proteins  are  less  prevalent  than  bacteria  which  produce 
ammonia  from  the  same  substances. 

Another  interesting  feature  brought  out  in  this  table  is 
the  oxidation  of  nitrogen.  The  nitrogen  is  oxidized  to  the 
nitrate  stage,  still  at  the  same  time  organisms  are  present 
which  reduce  nitrate  nitrogen  to  nitrite  nitrogen  and  finally 
to  ammonia.  In  the  Imhoff  tank  this  latter  group  is  in 
ascendance.  In  addition  to  the  groups  of  bacteria  men- 
tioned, other  organisms  have  also  been  found,  namely:  (1) 
Bacteria  producing  sulphides  from  inorganic  sulphates.  (2) 
Bacteria  oxidizing  thio-sulphate  to  free  sulphur  and  sul- 
phates. (3)  Bacteria  which  digest  cellulose.  (4)  Bacteria 
which  split  fats.  The  bacteria  producing  sulphates  might 
be  of  importance  since  the  sulphates  exert  influence  upon 
all  reactions  involved  in  the  tank.  If  the  sulphate  organ- 
isms become  numerous,  acidity  in  the  tank  increases  and  the 
activities  of  other  groups  of  organisms  might  be  partially 
or  totally  inhibited.  On  the  other  hand,  when  no  sulphates 
are  formed  a  tank  becomes  too  alkaline  and  phenomena 
familiar  to  the  sewage  operator,  like  foaming,  etc.,  occur. 
The  bacteria  which  split  fats  have  considerable  importance 
for  the  digestion  of  the  scum  formed  on  top  in  the  tank. 
The  fermentation  of  cellulose  gives  rise  to  the  production 
of  gases.  For  that  reason  it  is  very  important  that  gas 
determinations  be  made. 

Besides  chemical  analysis  of  the  Imhoff  influent,  the  scum, 
the  liquid  layer  between  scum  and  partially  digested  sludge, 
etc.,  we  are  also  determining  the  exact  acidity  and  alka- 
linity of  these  materials.  We  find  that  in  nearly  every  case 
the  scum  is  decidedly  less  alkaline  than  the  influent  and  in 
nearly  all  cases  less  alkaline  than  the  preliminary  sludge. 
The  scum  ranges  from  pH  6.8  to  7.6,  while  the  influent 
changes  but  little,  namely  from  pH  7.5  to  7.8.  As  far  as 
we  are  able  to  determine  at  present  the  tanks  are  working 
better  when  the  effluent  is  slightly  more  alkaline  than  the 
influent. 

Bacterial  action  causes  considerable  production  of  carbon 
d'ioxide,  which  gas  is  partially  dissolved  in  the  water  form- 
ing carbonic  acid.  At  the  same  time  the  sulphur  organisms 
producing  H:S,  and  the  sulphates  present  or  produced  by 


bacteria,  cause  a  reduction  of  alkalinity  of  the  material. 
This  explains  why  we  usually  find  that  the  liquid  layer  is 
slightly  less  alkaline,  or  some  times  neutral,  as  compared 
with  the  influent.  The  foaming  which  a  practical  operator 
observes,  has  no  doubt  connection  with  the  amount  of  gas 
produced. 

The  foaming  might  be  caused,  as  has  been  pointed  out 
above,  by  certain  chemical  reactions  and  by  the  production 
of  large  amounts  of  gases.  Therefore,  organisms  producing 
large  quantities  of  gas,  although  they  are  beneficial  in  small 
quantities,  can  be  the  cause  for  the  poor  operation  of  a 
tank.  For  that  reason  it  is  very  important  that  the  relative 
numbers  of  the  different  groups  of  bacteria  remain  constant. 

Our  chemist  is  engaged  in  making  periodical  gas  analy- 
ses. Some  typical  examples  of  such  analyses  are  presented 
to  show  the  relative  abundance  of  the  gases.  These  sam- 
ples are  taken  in  successive  weeks  from  the  same  tank, 
which  was  in  operation  during  this  time,  and  from  the  same 
compartment  of  this  tank. 

CO2  CHi  Nj 

4   9 


Feb,  24 
March  3 
March  10 


29  4 
32.6 
314 


55  7 

64  6 

65  4 


It  is  very  interesting  to  note  the  total  absence  of  oxygen 
and  hydrogen.  Analyses  by  other  investigators  usually 
show  a  little  oxygen  and  hydrogen.  Our  samples  were  taken 
with  unusual  care  into  glass  stoppered  containers  so  that 
no  atmospheric  gases  could  penetrate.  The  tank  from  which 
these  samples  were  taken  was  a  fair  working  tank,  although 
on  the  verge  of  foaming.  At  the  time  the  sample  of  March  3 
was  taken,  the  weather  was  fairly  warm  and  this  might 
account  for  the  rise  in  CO2  production.  The  two  other  sam- 
ples were  taken  at  days  when  a  rather  low  temperature  was 
prevailing. 

Sprinkling  Filters — Samples  were  taken  from  the  surface 
sprinklers,  also  at  depths  of  1,  2  and  3  ft.  in  the  beds,  and 
from  the  effluent.  The  slimy  film  which  accumlates  on  the 
stones  of  sprinkling  filter  beds  is  known  to  play  a  very  im- 
portant role  in  the  purification  of  the  sewage  which  passes 
through  the  filter.  This  film  is  composed  largely  of  a  host 
of  bacteria,  a  great  variety  of  microscopic  animals  and  oc- 
casionally an  abundance  of  fungi.  During  the  greater  part 
of  the  year,  the  biological  activities  within  this  film  are 
such  that  the  sewage  passing  over  it  is  sufficiently  purified, 
however,  there  are  periods  of  the  year  when  the  film  does 
not  act  properly,  and  the  purification  is  not  as  good  as  is 
produced  at  other  times.  This  undesirable  condition  of  the 
filter  bed  is  usually  associated  with  a  very  heavy  film  on  the 
stones  which,  finally  breaks  up  and  passes  through  the  bed 
as  suspended  matter.  Our  investigations  showed  that  con- 
siderable amounts  of  fungi  are  associated  with  these  heavy 
films. 

The  film  on  the  surface  is  characterized  by  the  great  pre- 
dominance of  algae.  The  algae  are  not  present  in  gi-eat 
variety  but  are  extremely  abundant  in  quantity.  At  all  points 
where  the  spray  from  the  nozzles  falls  directly  on  the  stones, 
the  surface  is  covered  with  a  bright  green  algae  growth. 
Very  near  the  nozzle  and  again  all  around  the  region  of 
heavy  spray  fall,  there  are  zones  of  brown  to  grayish  brown 
or  greenish  brown.  The  green  zone  consists  almost  entirely 
of  a  well  branched  filamentous  green  algae  of  the  Stigeo- 
clonium  species.  Associated  with  the  green  filamentous 
algae  are  always  a  large  amount  of  one-celled  green  algae 
of  the  Protococcus  type.  The  brown  film  of  the  inner  and 
outer  zones  is  composed  almost  entirely  of  the  blue  gi'een 
algae,  Oscillatoria.  Fungi  were  never  found  in  great  abun- 
dance on  the  surface. 

Around  the  stones  within  the  filter  bed  itself  almost  no 
algae  are  found  but  the  film  contains  large  quantities  of 
fungi.  There  is  no  marked  difference  in  the  kind  or  amount 
of  fungi  present  at  the  different  levels  of  the  filter  bed.  The 
seasonable  fluctuations  upon  the  fungi  seem  to  be  quite  im- 
portant. During  March,  April  and  the  first  part  of  May 
fungi  became  very  abundant,  the  maximum  being  reached 
about  the  last  of  March.  This  was  just  before  the  spring 
slough  took  place.  The  same  was  noted  again  in  the  fall 
during  the  sloughing  period. 
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When  fungi  are  abundant,  it  is  quite  obvious  that  they 
act  as  a  network  in  holding  the  film  together.  However, 
lungi  are  not  the  only  apparent  binders.  As  the  fungi  dis- 
appear (after  the  sloughing)  there  are  increasing  amounts 
of  filamentous  bacteria  and  of  protozoa  (Opercularia) 
which  help  to  hold  the  film  together.  A  branched  filamen- 
tous zoogleal  bacterial  mass  also  becomes  an  important 
binder.  During  this  time  stalked  protozoa  helped  consider- 
ably in  building  up  the  film.  Living  in  this  film,  in  addition 
to  bacteria  and  fungi,  are  protozoans,  nematodes,  annelid 
worms  and  arthropods.  Exact  acquaintance  with  these  or- 
ganisms is  necessary  for  an  understanding  of  the  opera- 
tions of  the  film,  and  may  conceivably  be  of  use  in  its  con- 
trol.    It  must  be  emphasized,  however,  that  it  is  the  living 


TABLE    III— OPERCULARIA    AND    NEMATODES    IN    FILTER    BED. 
THROUGHOUT  THE  'i'SAR 


Months 
July 
Aug. 
!^pt. 

Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
Mar. 
Apr. 
-May 
June 


(Individuals  per 
Opercularia 
65,000 
33.000 
70,000 
170.000 
235.000 
100.000 
72.000 
80,000 
100.000 
235.000 
350,000 
150,000 


Nematw'.*' 
•70.000 
71,000 
70.000 
60,000 
60.000 
60.000 
72,000 
100,000 
76,000 
60.000 
50.000 
72  000 


ag^egate  of  associated  organisms  constituting  the  film, 
rather  than  any  simple  type  of  creature  which  is  significant 
for  purification  of  the  sewage.  Although  certain  types  of 
chemical  activity  may  be  correlated  directly  with  the  occur- 
rence of  particular  sorts  of  protozoans  we  cannot  conclude 
that  these  types  are  responsible  for  the  chemical  changes, 
but  when  we  study  the  different  groups  of  organisms  and 
certain  specific  changes  occur  we  can  fairly  well  predict 
what  changes  will  take  place.  It  is  extremely  interesting 
in  this  respect  to  see  (Table  III)  that  during  and  shortly 
after  the  sloughing  periods  the  protozoans  are  disappearing. 

Nitration  as  shown  by  Table  IV  increases  rapidly  after 
the  slough  and  when  the  film  around  the  stones  becomes 
thicker  nitration  decreases. 

With  the  disappearance  of  Opercularia  in  the  natural  film 
nitrification  becomes  better.  This  might  be  caused  by  the 
fact  that  after  their  disappearance  an  abundant  food  supply 
is  left  for  the  bacteria.  We  found  that  these  protozoans  eat 
large  quantities  of  bacteria  and  these  known  factors  to- 
gether might  count  for  the  increase  of  a  more  stable  effluent. 
The  numbers  r-f  nematodes  are  fairly  constant  throughout 


TABLE  IV 

Dale 

Ort 

10 

<»« 

17 

Ort 

25 

l)rt 

27 

Nov 

6 

Nov 

14 

Nov 

27 

IW 

4 

f>er 

II 

Jan 

2 

-NITR.\TION    IN   .SPRINKLING   FILTER.^   DlRINf;    AND 
AFTER  A  FALL  SIX)UGH1NG  PERIOD 
(Parts  per   Million) 


0  07 
0  07 
0  26 

0  01 

1  0 
0  50 
0  30 
0  20 


the  year.  The  movinjt  about  of  the  nematodes  in  the  film 
serves  to  make  it  more  porous  and  probably  also  aids  in 
loosening  the  film  and  thereby  accelerating  the  slough. 

The  bacterial  work  on  the  filter  beds  is  not  sufficiently 
advanced  to  permit  the  drawing  of  conclusions. 

Deht/drtitiini  StiidieH  In  .><ludge  by  means  of  chemicals 
(alum  and  sulphuric  acid)  have  been  carried  on  both  in  the 
laboratory  and  field.  The  practical  application  was  trie<l 
during  December  but  owing  to  the  heavy  snowfall  no  definite 
conclusions  can  be  presented.  The  experiments  will  be  re- 
peated as  s<^>on  as  the  weather  opens  up.  We  are  reastin- 
ably  sure,  however,  that  the  drying  time  can  be  materially 
reduced. 


Hydro-Electric  Plant  Near  Petrograd 

CONSTRUCTION  of  an  80,000-hp.  hydro-electric 
plant  80  miles  east  of  Petrograd,  on  the  Volchov 
River  (spelled  Wolko  on  most  maps)  is  well  under  way. 
writes  Max  Radinsky,  a  young  Russian  engineer  who  is 
a  graduate  of  the  University  of  Illinois  and  formerly 
worked  for  consulting  engineers  in  Chicago  on  grain 
elevators.     Part  of  his  letter  is  as  follows: 

Here  on  the  River  Volchov  is  under  construction  a  hydro- 
electric power  station  with  a  head  of  about  40  ft.  It  will 
have  eight  vertical  type  turbines  of  10,000-hp.  capacity 
each,  which  it  is  estimated  will  have  an  average  yearly 
output  of  power  of  40,000  hp.  It  is  to  be  delivered  to 
Petrograd,  a  distance  of  about  120  versts  (verst  =  f,  mile), 
at  110,000  volts.  There  is  also  under  construction  a  canal 
to  make  the  Volchov  navigable.     The  canal  will  be  about 


Umesfone 
Detail  of  Caisson 


VOLCHOV  (RUSSIA)  80,000-HP.  HVDRO-ELBCTRIC  PLANT 
Foundations  built  under  compressed  air  because  ot  a  porous 
limestone  ledgre  and  to  speed  up  work.     Oa.-s  engines  ot  total 
1,400-hp.  capacity  used  tor  constructing  power  plant. 

1  verst  long.  The  power  station  will  consist  of  a  masonry 
spillway  dam,  an  ice  diversion  wall  and  a  reinforced-con- 
crete  building  housing  the  electrical  units.     , 

The  foundation  for  the  power  house,  dam  and  ice  diver- 
sion wall  is  being  carried  on  by  the  use  of  compressed  air 
caissons.  One  reason  for  the  use  of  this  method  is  because 
it  is  the  quickest  and  the  surest  way  of  getting  the  job 
done  under  the  present  conditions.  The  second  reason  is 
that  the  bottom  of  the  river  consists  of  a  limestone  ledge 
with  porous  layers  so  that  the  use  of  the  open  cofferdam 
method  would  be  extremely  difllicult.  The  portion  indicated 
as  the  power  house  in  the  sketch  is  to  have  reinforced- 
concrete  caissons  built  on  soil  es))ecially  formed  for  them. 

So  far  we  have  about  one-third  of  the  earthwork  for  the 
canal  done,  four  caissons  for  the  power  house  have  been 
sunk  and  we  are  now  ready  (Jan.  30)  for  sinking  almo-ot 
nil  of  the  others  for  the  power  station  and  for  the  ice 
diversion  wall.  In  order  to  get  this  work  accomplished 
quickly,  a  town  of  wooden  frame  buildings  was  constructed 
around  the  works  for  housing  the  workers.  Material  stor- 
age, powder  magazines  and  a  dining  house,  club,  bath  house, 
fire  department  and  a  school  have  been  provided. 

To  supply  the  works  with  the  required  energ>'  a  power 
hou.ie  with  gasoline  engine  delivering  800  hp.  has  been 
set  up.  A  similar  one  is  under  way  to  give  600  hp.  and 
a  third  steam  power  plant  will  be  completed  in  the  spring 
furnishing  .'iOO  hp.  In  addition,  we  have  two  plants  for 
compressed  air  having  a  capacity  sufficient  to  sink  five 
of  the  lar»re  reinforced-concrete  caissons  18  x  100  ft.  in  plan 
and  n  ft.  high. 

Mr.  Radinsky  statea  that  he  occupies  the  modest  posi- 
tion of  head  of  the  sub-department  of  technical  sta- 
tistic*. He  regi.sters  all  of  the  fact.s  dealing  with  the 
lalx)r,  materials,  economics  of  work  .nnd  .similar  things 
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Timber  Treating  Plant  Operates  Different  Processes 

Creosote  or  Zinc  for  Ties  and  Timbers — Tie  Yard  and  Tracks — Cylinders  Rest  on  Slides  and  Have 
Exterior  Heaters — Site  Convenient  to  Large  Timber  Tracts — Many  Roads  Served 


INCREASING  demand  for  treated  ties,  piles,  poles 
and  bridge  timbers  in  railway  work  has  led  to  the 
construction  of  a  new  wood-preserving  plant  at  Louis- 
ville, Ky.,  by  the  Producers  Wood  Preserving  Co.,  which 
has  been  organized  for  this  purpose  by  the  Ayer  & 
Lord  Tie  Co.,  Chicago,  and  Bond  Brothers,  Louisville. 
Both  of  these  firms  are  producers  of  ties  and  timber, 
so  that  the  plant  will  be  operated  mainly  as  a  part  of 
their  general  timber  business.  Some  railroads  are  send- 
ing their  own  ties  to  be  seasoned  and  treated  at  this 
plant,  but  others  purchase  ties  from  the  company.  In 
either  case  the  treatment  is  carried  out  according  to 
the  specifications  of  the  individual  railroads,  for  which 
reason  the  plant  is  designed  for  operation  with  creosote- 


Rails  of  70-lb.  per  yard  are  used  for  the  standard  gage, 
three-rail  tracks  and  narrow-gage  tracks,  with  ties 
8  ft.  long  for  the  tram  tracks.  All  switching  of  main 
line  cars  at  the  plant  is  done  by  the  two  railroads.  For 
handling  the  tie  trams  and  trains  there  are  two  35-ton, 
four-wheel  steam  locomotives  which  are  equipped  with 
special  spark-arresting  devices.  The  yard  area  now 
occupied  is  graded  level  and  covered  with  about  12  in. 
of  cinders.  Watchmen  keep  the  yard  cleared  of  waste 
paper  and  other  litter,  as  a  precaution  against  fire. 

Parallel  tracks  spaced  110  ft.  c.  to  c.  extend  through 
the  yard,  each  track  being  in  an  open  passageway  17  ft. 
wide  between  stacks  of  ties.  Alternating  with  the 
tracks  are  passages  or  roadways  about  8  ft.  wide  and 
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FIG.  1 — TIE  AND  TIMBER  TREATING  PLAXT  AT  LOUISVILLE,  KY. 
Cylinder  house    (uncompleted)    and  pump  house  In  center.       tank  at  right.     Power  house  with  stack  and  elevated  tank 
Four  working  tanks   on   concrete   towers   and   zinc   solution        at   left. 


oil  or  zinc-chloride  and  with  a  variety  of  modifications 
in  either  process.  The  treating  capacity  is  from  4,00C 
to  5,000  ties  per  12-hour  day.  A  general  view  of  the 
plant  is  given  in  Fig.  1. 

The  selection  of  Louisville  as  the  location  of  the  plant 
was  made  with  a  view  to  serving  a  large  number  of 
railroads  in  the  central  and  eastern  states,  since  this 
is  a  convenient  point  for  both  the  collection  and  dis- 
tribution of  timber.  Oak,  pine  and  beech  will  be  the 
principal  woods  treated.  The  site  is  about  4i  miles 
from  the  city,  in  open  country  where  there  is  ample 
room  for  expansion.  Good  drainage  is  assured  as  the  land 
is  8  ft.  above  the  maximum  flood  level  of  the  Ohio  River. 
Railway  service  is  provided  by  branches  from  the  Ken- 
tucky &  Indiana  Terminal  Ry.  and  the  Illinois  Central 
R.R.  An  area  of  150  acres  provides  ample  space  for  the 
storage  and  seasoning  of  about  1,500,000  ties  for  treat- 
ment. Little  or  no  storage  space  is  required  for  treated 
ties,  as  these  are  usually  loaded  directly  from  the  tie 
trams  into  cars  for  shipment  to  the  owners.  In  general 
the  seasoning  period  is  nine  months.  The  layout  of  the 
yard  and  plant  is  shown  in  Fig.  2  aijd  that  of  the  plant 
is  shown  also  on  a  larger  scale  in  Fig.  3. 

Tie  Yard — In  the  storage  yard  all  tracks  have  three 
rails  to  accommodate  standard  gage  railroad  cars  and 
36-in,  g^ige  tie  trams,  so  that  ties  can  be  unloaded  and 
stacked  oirectly  from  the  cars  and  loaded  directly  from 
the  stack's  .nto  trams  for  delivery  to  the  treating  plant. 


in  these  the  water  mains  may  be  placed  later.  Ties  are 
stacked  according  to  size  and  on  the  9  to  1  system, 
unless  otherwise  specified  by  the  owner,  with  about  700 
ties  to  each  stack.  In  length,  8-ft.  and  84-ft.  ties  are 
found  to  be  required  in  about  equal  quantities.  A  mini- 
mum space  of  4  ft.  is  left  between  adjacent  stacks  to 
provide  ample  circulation  of  air  for  seasoning. 

Ties  purchased  by  the  timber  companies  and  those 
sent  by  the  railroads  are  usually  inspected  before  de- 
livery, but  all  are  marked  by  paint  or  a  hammer  stamp 
to  show  the  month  and  year  of  arrival  at  the  yard. 
Gondola  cars  average  300  to  400  ties  according  to  cubic 
capacity,  as  usually  there  is  not  sufficient  space  to  load 
them  to  their  weight  capacity.  Box  cars  average  300 
to  500  ties  accoi-ding  to  the  rated  capacity  in  weight. 

Handling  Ties — All  unloading  and  loading  of  ties  is 
done  by  hand,  colored  labor  being  plentiful  and  the 
men  quickly  becoming  expert.  As  it  is  piece  work  they 
can  earn  much  or  little  as  they  desire,  and  as  they  are 
paid  daily  they  are  generally  well  satisfied.  Manual 
labor  is  considered  preferable  to  the  use  of  mechanical 
conveyors  or  appliances  under  these  conditions,  espe- 
cially as  ties  are  delivered  in  both  box  cars  and  open 
cars,  so  that  different  appliances  would  be  required. 
It  is  stated  that  one  man  working  steadily  can  unload 
and  stack  about  one  carload  of  300  to  500  ties  in  an 
8-hour  day. 

This  unloading  is  done  as  a  rule  by  two-man  gangs, 


May  3,  1923 


ENGINEERING     NEWS-RECORD 


783 


^iPump  house 


^ranOarcf  ga^e 

Narrow  ^^e 


Loading  platform - 


FU!.   3 — TRACK  PLAN  AT  CYLINDER  HOUSE  AND 
LOADING  PLATFORM 

each  gang  unloading  two  cars,  or  the  equivalent  of  one 
car  per  man.  For  each  car  received  the  number  of  ties 
is  shown  on  the  waybill.  The  foreman  in  charge  of 
unloading  assigns  the  men  to  the  cars  and  counts  the 
ties  as  soon  as  they  are  unloaded.  He  checks  his  count 
wilh  the  men  and  at  the  end  of  the  day  he  turns  in 
to  the  office  his  account  of  the  number  of  ties  unloaded 
by  each  man. 

In  the  layout  of  the  treating  plant  and  its  yard  con- 
nections the  experience  of  several  years  with  other 
similar  plants  operated  by  the  Ayer  &  Lord  Tie  Co.  has 
been  a  guide,  but  there  is  one  departure  from  the  usual 
track  plan  in  order  to  facilitate  movement  of  the  tie 
trains.  Ordinarily  the  train  pulled  out  of  the  cylinder 
is  backed  down  to  the  unloading  platform,  the  empty 
train  being  then  pulled  forward  again  from  the  plat- 
form and  backed  into  the  yard.  But  in  the  Louisville 
plant,  the  tracks  at  the  loading  platform  are  continued 
back  to  the  rear  of  the  tie  yard  (see  Figs.  2  and  3). 
Thus  an  empty  train  can  be  pushed  directly  to  the  end 
of  the  yard,  and  then  pulled  into  any  desired  track  for 
reloading.  In  this  way  the  switching  work  around  the 
|flatjt  is  reduced  materially. 

i^  Treatmg  Cylinders — Two  treating  cylinders  are  pro- 
vided and  there  is  space  for  four,  as  shown  by  Figs.  4 
and  5.  Each  cylinder  is  7i  ft.  in  diameter  and  131  ft. 
long,  built  of  l-in.  plate  with  double-butt  straps  triple 
riveted.  All  riveting  was  done  with  a  gap  riveter  ex- 
erting a  pressure  of  150  tons  on  each  rivet  and  the 
cylinders  were  tested  to  300  lb.  pressure  at  the  builder's 
.shops,  while  the  maximum  working  pressure  will  be 
about  180  lb.  One  end  is  closed  by  a  steel  head  and 
the  other  is  fitted  with  the  usual  swing  door,  this  door 
being  forced  tight  when  closed  by  forty  2 l-in.  T-head 
bolts  hinged  to  the  end  ring  of  the  cylinder  and  fitted 
to  slots  in  the  door  ring.  Each  cylinder  was  shipped 
complete  with  all  fittings  attached,  occupying  four  flat 
cars,  and  was  set  in  place  by  means  of  jacks  and 
blocking. 

Double  angle  irons  riveted  to  the  shell  of  the  cylinder 
form  the  track  for  the  tie  trains  and  along  the  bottom 


are  laid  the  heater  pipes.  A  shallow  pit  is  required  in 
front  of  the  cylinder  to  give  clearance  for  the  door. 
When  the  cylinder  is  open,  this  pit  is  bridged  by  short 
pieces  of  rail  which  are  placed  and  removed  by  hand. 

Above  each  treating  cylinder  is  a  pressure  cylinder 
7i  ft.  in  diameter  and  131  ft.  long,  built  of  i-in.  steel 
plates  with  double-riveted  lap  joints  and  tested  to  150  lb. 
This  cylinder  is  filled  with  oil  or  solution  when  the  first 
air  pressure  is  applied  in  the  main  or  treating  cylinder, 
the  air  being  then  admitted  to  the  top  of  the  pressure 
cylinder  to  force  the  oil  into  the  main  cylinder.  The 
upper  cylinder  is  mounted  on  steel  brackets  riveted  to 
the  shell  of  the  main  cylinder  so  that  both  cylinders  are 
free  to  expand  and  contract  independently.    After  treat- 
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FKJ.   4— CyLINDER.S   AND   TANK    EQLIPMENT 
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KI<!.  1!— PLAN  AND  TRACK  LAYOUT  OF  TIE  YARD 
AND  TREATINO  PLANT 

ment,  the  surplus  oil  in  the  main  cylinder  is  blown  back 
to  the  working  tank. 

An  unusual  feature  is  the  application  of  cylindrical 
heaters  with  steam  coils  for  heating  the  oil  rapidly  aftei 
it  enters  the  treating  cylinder.  Each  heater  is  12  in 
in  diameter  and  12  ft.  long,  placed  diagonally  at  the  sidi 
of  the  cylinder  (see  Fig.  4),  the  lower  end  being  con 
nected  to  the  bottom  of  the  cylinder  and  the  upper  ent' 
to  the  side  of  the  cylinder,  thus  providing  for  oil  cir- 
culation in  the  heater.  Practically  all  movements  of 
the  oil  or  solution  in  the  piping  systems  are  by  gravity 
or  air  pressure,  pumping  being  used  only  to  fill  the 
working  tanks  from  the  large  storage  tanks. 

The  tie  trams  are  of  ca.st  .steel  with  hinged  hoops 
to  hold  the  ties  in  place.  Each  tram  will  hold  about 
70  ties  7  X  8  in.  A  cylinder  charge  consists  of  sixteen 
trams  with  8-ft.  ties  or  fifteen  trams  with  8?-ft.  ties. 
The  trams  are  moved  in  and  out  of  the  cylinder  by  the 
narrow-gage  locomotives. 

Free  longitudinal  movement  of  the  treating  cylinder 
in  expansion  and  contraction  is  provided  for  by  a  spe- 
cial form  of  support  which  dispenses  with  rollers  or 
rockers.  The  cylinder  is  not  anchored  at  any  point 
but  rests  on  nine  caat-iron  saddles  having  their  ba.ses 
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machined  and  resting  on  two  continuous  lines  of  110-lb. 
rails  on  concrete  pedestals.  Two  of  these  saddles  are 
riveted  to  the  cylinder  shell,  but  the  others  are  not 
fastened  in  any  way,  so  that  the  shell  may  move  in  the 
saddles  or  the  saddles  may  slide  along  the  rails.  All 
pipes  connected  to  the  cylinders  have  swivel  joints  in- 
terposed to  give  ample  flexibility  to  allow  for  these 
longitudinal  movements  of  the  cylinder. 

Cylinder  House  and  Pump  Room — The  cylinder  house 
has  a  concrete  floor  and  low  side  walls  supporting  steel 
columns  and  roof  trusses  (see  Fig.  5).  The  sides  are 
of  asbestos-metal  sheathing  and  the  roof  is  covered 
with  corrugated  asbe.stos.     Across  the  rear  of  this  shed 
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FIG.  5— SECTION  OF  CYLINDER  HOUSE 

is  the  pump  and  compressor  room,  with  two  steam- 
driven  air  compressors  to  give  the  pressures  for  the 
treating  cylinders  and  for  forcing  the  oil  or  solution 
to  and  from  the  cylinders  and  working  tanks.  There 
is  also  a  vacuum  pump  for  use  when  vacuum  is  re- 
quired as  part  of  the  treating  process.  Two  electric 
generators  are  provided,  one  driven  by  steam  and  the 
other  by  an  oil  engine  for  use  when  the  boilers  are 
shut  down.  In  this  room  also  are  the  recording  gages 
and  instruments.  A  concrete  basement  contains  the 
pipe  connections  between  tanks  and  cylinders.  It  forms 
a  concrete  tank  with  a  drain  for  carrying  ofl'  seepage 
water.  In  case  of  failure  of  a  pipe  connection  the  oil 
would  flow  into  this  basement.  Since  an  iron  grating 
forms  the  upper  floor,  any  such  leakage  would  be 
promptly  noted  by  the  attendant,  who  would  drop  a 
gate  valve  closing  the  drain.  The  oil  could  then  be  sal- 
vaged by  pumping. 

Tanh  Equipment — Concrete  towers  22  ft.  high  sup- 
port four  steel  working  tanks,  28x24  ft.,  of  100,000 
gal.  capacity  each  (see  Fig.  1).  Each  treating  cylinder 
with  one  tank  for  creosote  and  one  for  zinc  solution 
forms  a  complete  unit  which  can  operate  any  desired 
treating  process.  There  are  no  cross  connections  be- 
tween these  units,  thus  avoiding  possible  mischance  in 
connecting  a  cylinder  to  the  wrong  tank.  The  third 
zinc  tank  on  low  foundations,  is  for  storage  of  a  55 
per  cent  zinc  solution.  A  tank  5  ft.  in  diameter  and 
10  ft.  high  is  provided  for  measuring  definite  quantities 
of  the  55  per  cent  solution  to  be  mixed  with  water  in  the 
zinc-solution  working  tank  which  is  connected  with  the 
treating  cylinder,  the  strength  of  the  treating  solution 
being  from  2  to  4  per  cent. 

An  open  tank  10  ft.  in  diameter  and  6  ft.  high  re- 
ceives water  from  the  well,  and  from  this  the  water  is 
pumped  to  the  elevated  tank.  There  is  also  an  air 
receiver  5x15  ft.  for  100-lb.  working  pressure  and  a 
20,000-gal.  fuel-oil  tank  10  i  ft.  in  diameter  and  32  ft. 


long.  For  storing  creosote  oil  brought  in  by  tank  cars 
there  are  two  285,000-gal.  steel  tanks  45  ft.  in  diameter 
and  24  ft.  high,  on  ground  foundations.  A  steam  pipe 
is  led  to  the  oil-car  track  for  heating  the  oil  in  the  tank 
cars  to  facilitate  pumping  in  cold  weather.  Most  of  the 
oil  now  used  is  imported  from  Europe,  the  domestic 
supply  being  inadequate. 

Loading  Platform — Adjacent  to  the  cylinder  house  is 
a  roofed  loading  platform  35x460  ft.  consisting  of  an 
earth  fill  between  concrete  retaining  walls  (see  Figs.  2 
and  3).  On  this  platform  are  three  36-in.  tracks  for 
tie-tram  trains,  their  rails  being  4  ft.  above  the  rails 
of  standai'd  gage  tracks  along  each  side  of  the  platform, 
as  shown  in  Fig.  6.  A  steel  shed  roof  with  long  eaves 
forms  a  protection  from  the  weather,  the  high  roof  and 
open  sides  giving  ample  ventilation  in  summer.  Snow- 
falls are  rare  but  the  roof  is  given  a  steep  pitch  in 
order  that  dry  snow  will  slide  off. 

Miscellaneous  Facilities — A  power  house  contains 
three  200-hp.  boilers  and  two  large  fire  pumps  and  has 
also  a  machine  shop  for  general  plant  repair  work.  This 
building  is  of  concrete  frame  construction  with  red 
brick  curtain  walls  and  corrugated  asbestos  roofing  on 
steel  trusses.  Steam  pipes  are  led  through  a  tunnel  to 
the  pump  house  of  the  treating  plant.  Coal  is  shoveled 
from  cars  on  an  outside  track  to  the  firing  floor,  no 
large  storage  supply  being  provided.  As  shown  in 
Fig.  7,  the  steel  stack  is  braced  by  a  structural  steel 
frame  or  tower  in  order  to  avoid  the  use  of  guys,  since 
these  might  be  pulled  down  by  the  20-ton  locomotive 
crane  which  is  used  in  handling  piles  and  timbers  and 
for  handling  cinders,  filling,  etc.,  with  a  grab  bucket. 


Srdagetraclc 
Fir;,   6— SECTION  OF  COVERED  LOADING  PLATFORM 

For  the  same  reason  there  are  no  overhead  wires  about 
the  plant. 

A  single  well  with  an  air-lift  gives  an  ample  supply 
of  water  suitable  for  boiler  use,  and  this  water  is 
pumped  to  a  100,000-gal.  sieel  tank  on  a  tower  70  ft. 
high.  Beyond  the  tank  is  the  office  building  and  a  build- 
ing for  the  use  of  inspectors  for  the  railroads,  both  of 
these  being  of  hollow-tile  construction. 

Living  accommodations  are  provided  for  the  em- 
ployees. On  the  north  side  of  the  plant  are  six  cottages 
of  hollow-tile  construction  for  the  white  workmen  and 
on  the  south  side  are  seventeen  four-room  frame  build- 
ings for  the  colored  workmen.  A  low  rent  is  charged 
for  these  houses.  Each  group  has  water  service,  elec- 
tric light,  sewers  and  a  septic  tank.  A  third  septic  tank 
serves  the  toilets  of  the  treating  plant.  With  the  ex- 
ception of  the  residences  for  the  colored  workmen  the 
entire  plant  is  of  fireproof  construction,  the  extra  cost 
being  balanced  by  the  gi-eater  safety  and  the  saving  in 
maintenance. 

Grading,  tracklaying  and  much  of  the  smaller  con- 
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struction  work  was  done  by  the  company  with  its  own 
forces.  The  treating  cylinders,  pressure  cylinders  and 
all  steel  tanks  were  built  by  the  Reeves  Brothers  Co., 
Alliance,  Ohio,  using  its  own  designs  and  details.  After 
the  general  plan  had  been  prepared  under  the  direction 
of  A.  M.  Smith,  superintendent  of  treating  plants  of  the 


FIG.  7— TREATING  CYLINDBK  AND  POWER  HOUSE 
Note  steel  tower  for  bracing  smokestack. 

Ayer  &  Lord  Tie  Co.,  structural  designs  were  worked 
out  by  the  Leonard  Construction  Co.,  Chicago.  All  con- 
struction work  was  carried  out  under  the  supervision  of 
Mr.  Smith,  with  L.  L.  Craig  as  resident  superintendent 
for  the  Producers  Wood  Preserving  Co. 


Responsibility  for  Loss  from  Transmitted  Fire 

An  important  change  in  the  French  laws  governing 
responsibility  for  fire  originating  on  one  property  as 
causing  damage  to  a  neighbor  has  been  made  in  a  law 
published  last  year  and  noted  in  Le  Genie  Civi'  re- 
cently. The  law  as  it  existed  up  to  the  present  held 
every  person  responsible  for  damage  resulting  from  his 
own  acts  or  those  of  his  subordinates,  or  originating  in 
his  property.  The  apparently  all-inclusive  scope  of  this 
law  was  tempered  by  judicial  interpretation,  under 
which  the  application  of  the  law  was  limited  to  cases 
where  the  person  in  question  was  in  some  measure  at 
fault;  two  years  ago,  however,  the  highest  court  ren- 
dered a  decision  which  in  effect  wiped  out  this  limi- 
tation. Thus,  a  fire  originating  on  a  given  piece  of 
property  without  the  slightest  contributary  fault  of  the 
owner  would  yet  render  him  liable  to  all  his  neighbors 
for  damages  cau.sed  them  by  the  fire  or  by  happenings 
in  connection  therewith.  The  result  of  the  decision 
was  a  sharp  rise  in  insurance  premiums  to  cover  the 
added  risk.  Resulting  protests  have  now  led  to  the 
passage  of  a  supplementary  law  which  explicitly  pro- 
vides for  the  limitation  of  the  old  law  to  cases  of  cul- 
pability. Under  the  supplementary  law  the  owner  Tor 
tenant)  of  the  premi.ses  in  which  the  fire  originated  is 
not  responsible  for  outside  damages  unless  the  fire  was 
due  to  his  fault  or  that  of  persons  for  whom  he  is 
answerable.  This  supplementary  law,  unlike  the  main 
law,  refers  only  to  fire,  not  to  all  forms  of  disaster. 


Electrification  Project  Recalls 
Maltrata  Location 

Famous  Incline  on  Road  from  Vera  Cruz  to  Mexico 

Monument  to  Skill  of  Captain  Talcott, 

American  Railroad  Engineer 

By  Emile  Low 

U.  S.  Assistant  Engineer,  Buffalo,  N.  Y. 

THE  recent  award  of  a  contract  for  electrical  equip- 
ment to  be  installed  on  a  section  of  the  Mexican  Ry. 
from  Vera  Cruz  to  Mexico  City  not  only  marks  the  com- 
mencement of  the  first  railroad  electrification  in  Mex- 
ico, but  also  reminds  the  engineer  of  one  of  the  most 
noteworthy  pieces  of  railroad  construction  of  which 
there  is  record.  This  is  the  so-called  Maltrata  incline 
on  the  line  of  that  railroad  between  Orizaba  and  Boca 
del  Monte. 

This  railroad  is  264  miles  long,  the  eastern  terminus 
being  at  Vera  Cruz  on  the  Gulf  of  Mexico  and  the 
western  at  the  City  of  Mexico.  The  original  survey 
was  made  by  Capt.  Andrew  Talcott  in  1858  for  Seiior 
Antonio  Escandon,  a  Mexican  capitalist,  but  the  un- 
stable conditions  in  Mexico  at  the  time  of  the  presenta- 
tion of  Captain  Talcott's  report,  in  Marcft,  1859,  pre- 
vented for  the  time  being  the  construction  of  the  pro- 
posed road. 

European  Intervention  in  Mexico — The  question  of  a 
joint  intervention  in  Mexican  affairs  by  Great  Britain, 
France,  Spain  and  Prussia  was  mooted  in  1860,  and  on 
Dec.  14,  1861,  a  Spanish  fleet  appeared  before  Vera 
Cruz,  which  was  at  once  occupied  by  the  Spanish  troops 
under  General  Prim.  The  French  arrived  soon  after, 
and  in  September,  1862,  more  French  troops  arrived.  In 
view  of  the  unhealthfulness  of  Vera  Cruz,  the  conven- 
tion of  Soledad  was  concluded  with  the  Mexican  gov- 
ernment, permitting  the  foreign  troops  to  advance  to 
Orizaba. 

The  French,  on  their  arrival  in  Mexico,  found  no 
railroad  except  the  few  miles  of  track  operated  by 
mules  from  Vera  Cruz.  This  was  used  to  transport 
passengers  and  their  baggage  about  nine  miles  to  Te- 
jeria,  whence  transportation  to  the  interior  was  over 
old  Spanish  highways  that  at  many  points  were  almost 
impassable  during  the  rainy  season.  Efforts  were  im- 
mediately directed  towards  the  construction  of  a  rail- 
way across  the  Tierra  Calicnta. 

Construction  Bcf/un — Captain  Talcott  did  not  return 
to  Mexico  until  March  1,  1862,  having  left  Charleston, 
S.  C,  on  .Jan.  9,  1862  on  the  blockade  runner  "Carolina" 
for  Nassau.  He  then  reached  Vera  Cruz  via  Havana 
and  on  his  arrival  resumed  his  duties  in  connection 
with  the  construction  of  the  Mexico  and  Pacific  R.R., 
as  it  was  then  called,  for  which  Seiior  Escandon  held 
the  concession.  It  was  not  until  after  the  arrival  of 
Emperor  Maximilian,  at  Vera  Cruz,  May  28,  and  at  the 
City  of  Mexico,  June  19,  1864.  that  more  rapid  con- 
struction progress  was  made.  The  name  of  the  railroad 
was  changed  to  "The  Imperial  Mexican  Ry.  Co."  and  a 
contract  entered  into  with  Smith,  Knight  &  Co.,  Ltd.. 
who  undertook  to  "complete  and  construct  a  railway 
from  Vera  Cruz  to  the  City  of  Mexico  and  a  branch 
railway  to  Puebia,  according  to  the  plans  ""ctions  and 
specifications  in  that  behalf  made  by  Captain  Talcott." 
Captain  Talcott  severed  his  connection  with  the  Im- 
perial Mexican  Ry.  on  Feb.  10,  1867,  arriving  in  New 
York  April  5,  1867.    He  was  then  seventy  years  old. 
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After  the  downfall  of  Maximilian  and  the  withdrawal 
of  the  French  army,  the  Mexican  government,  on  Nov. 
27,  1867,  made  a  new  contract  with  Seiior  Escandon. 
This  contract  was  again  modified  on  Nov.  11,  1868,  and 
the  railroad  was  completed  on  Dec.  31,  1872,  under  the 
Escandon  gi-ant,  sixteen  years  after  his  first  contract 
was  made.  It  was  formally  inaugurated  on  Jan.  1, 
1873,  by  Pi-esident  Sebastian  Lerdo  de  Tejada. 

Captain  Talcott — Between  Orizaba  and  Boca  del 
Monte  lies  the  famous  Maltrata  incline,  which,  as  an 
engineering  achievement,  is  without  parallel  in  railroad 
construction.  This  section,  together  with  other  portions 
of  the  railroad,  is  an  everlasting  monument  to  the  abil- 
ity of  Captain  Talcott.  who  located  the  line  and  con- 
structed the  major  portion  of  the  road.  Captain  Talcott 
was  born  in  Connecticut,  April  20,  1797.  He  was 
graduated  from  the  West  Point  Military  Academy  and 
promoted  in  the  United  States  Army  to  brevet  second 
lieutenant,  Corps  of  Engineers,  July  24,  1818,  and  to 
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THE  MALTRATA  INCLINE  BETWEEN  VER.A.  CRUZ 

captain,  Dec.  22, 1830.  He  resigned  his  commission  in  the 
army  Sept.  21,  1836.  During  his  civil  life  he  served 
among  many  other  engagements,  as  adjunct  chief  engi- 
neer. New  York  &  Erie  R.R.,  chief  engineer  Richmond 
&  Danville  R.R.,  and  chief  engineer,  Eastern  Division, 
Ohio  &  Mississippi  R.R.,  resigning  from  the  latter  posi- 
tion to  become  chief  engineer  of  the  Mexico  &  Pacific 
R.R.  Dec.  1,  1857,  at  a  time  of  life  when  most  men  think 
seriously  of  retiring  from  active  duties. 

The  corps  of  engineers  organized  by  Captain  Talcott 
landed  in  Vera  Cruz  Jan.  4,  1858.  The  problem  pro- 
posed for  their  solution  was  to  find  the  most  direct 
and  practicable  line  for  a  railroad  between  the 
commercial  and  the  political  capitals  of  the  republic. 

The  Location,  Problem — The  route  was  evidently  dif- 
ficult, because  there  was  a  mountain  to  be  climbed.  The 
broad  table-land  of  that  part  of  Mexico  is.  in  round 
numbers,  8,000  ft.  above  sea  level.  This  great  elevation 
is  reached  in  the  first  one  hundred  miles  from  the 
coast.  If  the  slope  of  the  land  were<  uniform  and  un- 
broken, an  average  rise  of  80  ft.  in  each  mile,  while 
troublesome,  might  not  be  thought  a  serious  obstacle; 
but  the  ascent  is  neither  even  nor  uninterrupted.  At 
95  miles,   it  has   risen  to   5,500   ft.     Then,   suddenly, 


within  a  distance  of  five  or  six  miles,  as  the  wagon 
road  runs,  the  mountain  raises  itself  2,500  ft.  higher 
still,  up  to  the  cumbres  or  sharp  edge  of  the  table- 
land which  stretches  away  in  the  nearly  level  plain  for 
400  miles. 

The  stage  route  climbed  the  mountain  by  the  pass 
at  Aculcingo  by  a  series  of  t3n  or  twelve  extended  zig- 
zags. A  railroad  could  hardly  do  that.  After  one 
height  was  reached,  there  was  another  beyond  it,  and 
the  attempted  line  of  survey  became  hopehssly  involved 
in  a  veritable  tangle  of  hills.  A  month  was  spent  in  trying 
the  possibilities  of  the  ground  and  the  result  was  fail- 
ure. Then  the  scouting  party  reported  that  a  few  miles 
to  the  north  was  another  pass  up  from  Maltrata,  and 
on  the  further  side  of  it,  a  very  long  mountain  spur 
thrust  out  for  miles  into  the  lower  country,  a  kind  of 
buttress  to  the  table-land.  Thither  the  party  turned. 
They  found  no  carriage  road  in  the  Maltrata  Pass  and 
the  zigzag  turns  for  horse  and  mule  trains  were  even 
more  numerous  than  at  Acul- 
cingo, but  hope  was  fixed  on 
that  prolonged  spur  of  the 
mountain,  the  side  of  which 
towered  half  a  mile  above  the 
village  and  was  as  yet  unex- 
plored and  covered  with  low 
ti-ees  and  tangled  brush.  After 
climbing  up  the  path  to  Boca 
del  Monte,  the  mouth  of  the 
mountain,  the  transit  was  set 
at  a  downward  gradient  of 
200  ft.  to  the  mile  and  with 
this  as  a  guide,  the  mountain 
side  was  explored. 

The  leveling  instrument 
was  close  behind.  At  last, 
after  eleven  miles  of  sharp 
descent,  the  low  level  of  the 
village  of  Maltrata  was  suc- 
cessfully reached,  but  there 
was  more  to  come.  The  water 
AND  MEXICO  CITY  drainage    of    the    valley    is 

through  a  narrow  gorge,  so 
wild  that  the  local  name  for  it  is  the  Barranca  de 
Infiernillos,  or  in  English,  the  Ravine  of  Little  Hell. 
Down  this  rocky  gorge  the  line  plunged  on,  turning  and 
twisting,  until  at  last,  in  the  valley  of  Encinal,  it  came 
out  into  the  midst  of  smooth  fields  and  ten  miles  of  a 
straight  course  brought  it  to  Orizaba.  In  twenty-five 
miles  the  descent  is  4,000  ft.  The  average  of  that  is 
160  ft.  to  the  mile,  but  many  miles  are  on  a  grade  of 
211  ft.  and  even  more. 

The  original  line  was  run  by  William  R.  Eastman, 
chief  of  party,  under  Captain  Talcott.  He  is  still  alive 
and  for  many  years  lived  in  Albany,"  N.  Y.  One  of  the 
principal  engineers  connected  with  the  construction  of 
the  Maltrata  incline  was  Sebastian  Wimmer,  who  died 
Nov.  30,  1921,  at  an  age  of  nearly  91  years.  Mr.  Wim- 
mer, who  arrived  on  the  work  April  26,  1865.  was  first 
in  charge  of  the  seven  upper  sections  of  the  line,  and 
afterwards  in  charge  of  additional  sections,  lower  down, 
near  Maltrata.  The  Emperor  Maximilian  visited  the 
work  April  29,  1865,  and  was  a  guest  at  a  dinner  given 
by  the  contractors.  Smith.  Knight  &  Co.  During  the 
dinner  he  was  apprised  of  the  assassination  of  Presi- 
dent Lincoln,  it  having  taken  two  weeks  for  the  news 
to  reach  this  place. 
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Paris  Stadium  Design  Has  131 -Ft. 
Cantilever  Roof 

Government's  Chief  Architect  Is  Collaborator  in 

Plan  of  Unique  Structure  Submitted  as 

Olympic  Games  Possibility 

The  folloitnng  article,  taken  from  a  recent  issue 
of  Le  Genie  Civil  presents  with  little  detail, 
except  as  to  forces  involved,  a  design  for  the  Paris 
stadium  ivhich  it  is  proposed  to  construct  in  order 
that  the  larg^  crowd  expected  at  the  192U  Olympic 
games  may  he  accommodated.  At  the  present 
time  there  is  no  stadium  in  Paris  or  in  the 
environs  capable  of  taking  care  of  more  than 
20,000  or  so  spectators.  The  Olympic  cos^ittee, 
after  making  an  examination  of  availabW  struc- 
tures with  a  view  to  their  enlargement,  decided 
that  an  entirely  new  edifice  was  preferable.  The 
structure  hervin  described  is  the  joint  design  of 
G.  Tronchet,  architect  in  chief  of  the  govern- 
nvent,  and  of  Henry  Lossier,  a  well-known  Paris 
engineer.  According  to  Le  Genie  Civil  this  joint 
design  is  the  most  acceptable  of  all  that  have  so 
far  been  submitted.  Obviously  there  are  struc- 
tural details  whic'h  the  American  engineer  would 
be  interested  in  discovering :  For  instance,  dimen- 
sion details  of  structural  members  and  how  the 
cantilever  roof  and  seating  .structure  are  joined. 
— Editor. 

AMONG  the  designs  for  a  new  stadium  submitted 
,  to  the  French  Olympic  committee  charged  by  the 
International  Committee  of  Olympic  Games  with 
arranging  for  the  1924  athletic  carnival  in  Paris, 
perhaps  the  most  interesting  and  what  the  committee 
believes  to  be  the  most  daring  as  well  as  structurally 
sound  design,  has  been  submitted  by  G.  Tronchet, 
chief  architect  of  the  government,  and  Henry  Lossier, 
a  well-known  Paris  engineer.  The  structure,  a  rectangu- 
lar stadium  with  semi-circular  ends,  would  be  entirely 
of  reinforced  concrete  and  offer  a  seating  capacity 
of  80,000.  The  seating  area  is  entirely  covered  by  a 
cantilever  roof  with  a  span  of  40  m.,  or  a  little  more 
than  131  ft.  This  daring  design  therefore  allows  clear 
vision  for  each  of  the  80,000  spectators.  The  design 
contemplates  the  most  extreme  conditions  of  loading, 
both  dead-load  and  live-load,  of  vertical  and  horizontal 
wind  pressures  and  of  snow  loading. 

As  indicated  in  the  accompanying  figure  the  calcu- 
lated load  of  the  roof  acts  in  a  direction  indicated  by 
the  vertical  line  Pi,  while  the  calculated  dead-load  of  the 
Beats  themselves  follows  P,,.  The  resultant  of  these  two 
forces  pas3"s  through  the  center  of  gravity  of  the  section. 
Theoretically  it  would  suffice  to  eliminate  any  point  of 
support  to  the  right  of  this  force  in  order  to  assure  the 
stability  of  the  structure  under  permanent  load. 

However,  as  varying  snow  load,  the  pressure  of  the 
wind  and  the  load  of  the  seats  themselves  tend  to  dis- 
place their  re.'fultant  wthin  certain  limits  of  the  center 
of  gravity  of  the  loaded  structure,  it  would  be  necessary 
to  give  to  the  base  of  the  structure  a  sufficient  width 
to  assure  its  stability  under  the  most  unfavorable 
conditions  of  loading.  These  most  unfavorable  condi- 
tions are  believed  to  be  realized  by  the  simultaneous 
action,  in  the  most  extreme  conditions,  of  the  following 
•lements:  Horizontal  and  vertical  wind  action,  snow 
load  and  dead-  and  live-load  of  seating  area. 


Wind  Action — It  is  generally  admitted  that,  conform- 
ing to  the  regulations  laid  down  in  1903  for  governing 
construction  of  railway  stations,  wind  pressure  is  able 
to  attain  28  lb.  per  sq.ft.  on  the  surface  normal  to  the 
wind  direction,  and  that  in  certain  instances  there  is 
brought  into  play  in  addition  to  the  direct  horizontal 
pressure  of  the  wind,  a  suction  acting  on  the  opposite 
wall,  whose  value  varies  in  general  from  5  to  6  lb.  per 
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D.^RING  CANTILEVER  DESIGN  FOR  PARIS  STADIUM 

square  foot.  With  this  in  mind  M.  Lossier  has  in- 
corporated in  the  design  conditions  much  more  severe 
than  these,  considering  them  to  be  acting  simultane- 
ously. These  conditions  are  a  direct  pressure  of  the 
wind  of  51  lb.  per  sq.ft.,  acting  in  a  horizontal 
direction  from  the  interior  toward  the  exterior  of  the 
structure,  and  an  under  pressure  acting  in  a  vertical 
direction  against  the  under  side  of  the  roof  of  18.6 
lb.  per  square  foot.  The  two  engineers  feel  that  with 
such  excessive  wind  pressure  they  have  a  wind  factor 
of  safety  that  would  safeguard  the  structure  from 
overturning  on  that  account. 

Snojv  Load — According  to  a  building  regulation 
passed  in  February,  1903,  snow  load  is  reduced  to  about 
6  lb.  per  sq.ft.  when  it  acts  simultaneously  with  wind 
pressure.  However,  M.  Lossier  has  applied  on  that 
portion  of  the  cantilever,  marked  in  the  accompanying 
figure,  A-B,  a  snow  load  of  12  lb.  per  square  foot.  The 
point  at  which  this  snow  load  is  presumed  to  be  con- 
centrated (see  accompanying  figure)  in  the  design  is 
the  most  unfavorable  so  far  as  its  action  is  concerned 
toward  overturning  the  structure  toward  the  exterior. 

Live-Load — The  live-load  which  is  imposed  by  the 
crowd,  presumed  to  be  80,000,  has  been  fixed  at  115  lb. 
per  sq.ft.,  a  design  which  corresponds  to  a  regulation 
laid  down  in  1915  relative  to  the  calculation  of  stresses 
in  metallic  bridges.  This  live-load  has  Ix-en  applied  only 
on  the  zone  marked  in  the  accompanying  figure  A'F', 
that  is  to  say,  on  that  part  of  the  cantilevered  seating 
structure  and  the  promenade  at  the  top.  The  concentra- 
tion point  of  this  live-load  also  is  the  most  unfavorable 
from  the  standpoint  of  overturning  action. 

The  resultant  R,  found  then  by  simultaneous  action 
of: 

1.  The  dead-load  of  the  structure. 

2.  Horizontal  pressure  of  the  wind  of  51  lb.  per  sq.ft. 

3.  An  upward  vortical  pressure  of  the  wind  of  18.fi 
per  sq.ft.  acting  on  the  under  side  of  the  roof. 

4.  A  snow  load  of  12  lb.  per  sq.ft.  acting  on  the  sec- 
tion A-R,  and 

5.  A  live-load  of  115  lb.  per  sq.ft.  concent r;it<"!  in  the 
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center  of  the  section  A'S',  is  found  to  pass  to  the  right 
of  the  center  of  gravity  of  the  section,  thereby  insur- 
ing the  stability  of  the  structure  under  the  most 
adverse  circumstances. 

The  roof  would  be  constructed  of  reinforced-concrete 
tile.  In  building  the  structure  utilization  of  standard 
elements,  formwork,  etc.,  to  permit  of  a  reduction  to 
minimum  in  delays  of  execution  in  spite  of  the  excep- 
tional dimensions  of  the  structure,  would  be  made. 

The  cost  of  the  structure  as  designed  would  be. 
according  to  its  designers,  in  the  neighborhood  of  480 
francs  a  square  meter.  Inasmuch  as  there  are  33,000 
sq.m.  of  seating  area  this  would  mean  an  expenditure 
of  more  than  a  million  dollars.  According  to  M. 
Drouge,  inspector-general  of  Fonts  et  Chaussees, 
charged  with  making  a  report  upon  the  various  plans 
submitted,  this  price  could  be  considerably  lowered  by 
putting  in  a  line  of  supporting  columns  about  15  ft. 
from  the  back  tier  of  seats. 


Causes  of  Distortion  Failures 
of  Asphalt  Pavements 

Extracts  from  a  ixqirr  (i.i/  H.  11'.  iikidmore.  Consulting 
Engineer.  Chicago  Paving  Laboratory,  Inc..  firesented  to 
annual  convention  of  the  Iowa  Engineering  Society. 

DISTORTION  under  traffic  is  of  two  kinds,  forward 
displacement  and  lateral  displacement.  The  latter 
occurs  on  thoroughfares  which  are  subjected  to  swiftly 
moving  traffic.  Forward  displacement  is  developed  under 
heavy  traffic  moving  at  a  comparatively  slow  rate. 

Undoubtedly  the  most  fertile  cause  of  displacement  so 
far  as  the  mixture  composition  alone  is  concerned  is  too 
much  bitumen  and  insufficient  fine  mineral  or  filler.  Al- 
though it  is  not  the  only  factor  which  affects  the  stability 
of  the  composition,  high  density  does  more  to  insure  freedom 
from  displacement  than  any  other  one  thing,  when  it  is 
accompanied  by  a  bitumen  content  just  sufficient  to  coat 
the  pai-ticle. 

Example  1 — The  pavement  had  been  in  service  only  a  few 
years,  carrying  heavy  arterial,  highway  traffic  in  the 
vicinity  of  Chicago.  Heavy  trucks  during  hot  weather 
caused  excessive  rolling  but  only  in  certain  sections  of  the 
road,  and  by  no  means  could  it  be  called  general.  The 
following  analyses,  taken  from  two  different  rolled  sec- 
tions, show  that  about  3  per  cent  too  much  bitumen  was  used. 
Comment  on  the  grading  of  the  aggregate  is  superfluous. 

Sample  I  II 

Bitumen,  per  cent    

Mineral  passing  200  mesh,  per  cent 

Mineral  passing    80  mesh,  per  cent 

Mineral  passing    40  mesh,  per  cent 

Mineral  passing    10  mesh,  per  cent    . 
Mineral  passing      4  mesh,  per  cent    ... 
Mineral  passing      2  mesh,  per  cent      . 

Example  2 — Another  example  of  a  badly  rolled  asphaltic 
concrete  pavement  is  represented  by  the  following  analysis 
of  a  sample  taken  in  an  Iowa  city: 

Bitumen.      per      cent II    2 

Mineral  passing  200  mesh,  percent     ..  13  9 

Mineral  passing    80  mesh,  per  cent ,  .  12  n 

Mineral  passing    40  mesh,  per  cent 

Mineral  passing    1 0  mesh,  per  cent. . 
Mineral  passing      4  mesh,  per  cent .... 
Mineral  passing      2  mesh,  per  cent 
iSpecific  gravity  of  mixture 

Again  we  find  the  bitumen  entirely  out  of  proportion. 
The  specific  gravity  in  this  case  seems  relatively  high  and 
indicates  good  density;  but  the  virtue  of  density  is  de- 
stroyed by  the  excess  of  bitumen,  which  bears  out  a  previous 
statement  that  density  must  be  accompanied  by  the  proper 
amount  of  bitumen.  The  underside  of  this  sample  was 
worn  smooth  from  slipping  on  the  concrete  base. 

Example  3 — Another  example  of  rolled  mixture  is  given 
belW,  and  in  this  case  a  somewhat  different  condition 
arises,  as  the  bitumen  content  would  not  have  been  excessive 
had   the  fine  mineral  been   sufficient.       The   most  obvious 
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defect  in  this  mixture  is  the  shortage  of  80-mesh  particles, 
which  undoubtedly  detracts  from  the  stability  of  the 
structure : 

Bitumen,  per  cent  7  7 

Mineral  passing  200  mesh,  per  cent  .  7.1 

Mineral  passing    80  mesh,  per  cent  4.0 

Mineral  passing    40  mesh,  per  cent  ....  lift 

.Mineral  passing    10  mesh,  per  cent  18  8 

Mineral  passing      4  mesh,  per  cent  ....  33   3 

Mineral  pa,ssing      2  mesh,  per  cent  ....  17  5 

Example  4 — Rutting  may  occur  in  a  mixture  which  would 
ordinarily  be  considered  fairly  good  for  normal  or  moderate 
traffic.  The  case  of  the  sheet  asphalt  pavement  which 
rutted  badly  in  two  years  of  service  under  boulevard  (or 
swiftly  moving)  traffic  as  given  below,  will  serve  to  illus- 
trate this  fact.  The  first  of  these  analyses  is  of  a  sample 
from  a  badly  rutted  section  and  the  second  is  from  a  portion 
which  showed  slight  rutting  at  the  end  of  four  years;  b^th 
are  from  the  same  street. 

Sample  I  II 

Bitumen,  percent  11.3  11.7 

Mineral  passing  200  mesh,  per  cent 
Mineral  passing  80  mesh,  per  cent 
Mineral  passing    40  mesh,  per  cent 

Mineral  passing     10  mesh,  per  cent 

Mineral  passing      8  mesh,  per  cent 

Specific  gravity 

.\sphalt  cement  of  60  penetration  used. 


I 


10.9 
23  4 
34  7 
18  2 


14.1 
26  5 
33.9 
12.7 


The  higher  gravity  of  sample  No.  2  is  easily  accounted  for 
by  the  fact  that  it  shows  a  much  more  balanced  grading 
than  No.  1.  While  No.  2  carries  slightly  more  bitumen  than 
No.  1,  the  grading  of  the  aggregate  and  the  pressure  of 
more  filler  explains  why  it  did  not  rut  as  badly  as  No.  1 
Undoubtedly  the  penetration  has  a  great  deal  to  do  with 
encouraging  the  distortion  of  this  mixture,  as  the  pave- 
ment is  not  shaded  at  any  period  of  the  day.  The  penetra- 
tion in  this  case  should  have  been  about  35  instead  of  60. 


Failure  of  Two  Small  Dams 

RECORDS  of  the  failures  of  dams  are  always  of 
.  interest,  even  in  the  case  of  small  structures,  and 
in  the  case  here  noted  the  failure  of  an  old  timber 
dam  resulted  in  the  loss  of  an  earth  dam  and  hydro- 
electric plant  a  mile  below  it.  This  accident  occurred 
Dec.  12,  1922,  at  Iron  River,  Wis.,  about  25  miles  west 
of  Ashland,  Wis. 

A  timber  dam  was  built  at  Iron  River  about  1870  to 
provide  pov/er  for  operating  a  sawmill,  but  in  1921  the 
Iron  River  Water,  Light  &  Telephone  Co.  replaced  this 
old  structure  with  an  earth  dam  carrying  about  17  ft. 
head  and  having  concrete  flumes  and  wasteways.  Im- 
mediately belov/  this  dam  was  located  the  steam  plant 
which  had  been  used  to  supply  the  village  with  light 
and  water.  A  new  hydro-electric  generating  station 
was  also  built  in  1921.  but  the  old  steam  plant  was 
retained.  About  a  mile  above  the  Iron  River  dam  was 
located  the  Mud  Lake  dam,  an  old  wooden  structure 
originally  built  for  log  driving  and  holding  about  6  ft. 
of  water.  This  also  was  owned  by  the  Iron  River  Water, 
Light  &  Telephone  Co.  and  was  used  to  impound  water 
as  storage  for  the  dam  and  new  plant  at  Iron  River. 
Another  storage  dam  was  located  still  farther  up  the 
stream.  The  Mud  Lake  dam  is  said  to  have  been  in 
poor  repair,  not  having  been-  put  to  any  use  since 
old  log-driving  days  until  a  year  or  two  ago. 

About  7:30  a.m.  on  Dec.  12  the  Mud  Lake  timber  dam 
gave  way.  There  was  considerable  storage  behind  this 
dam,  while  the  capacity  of  the  reservoir  above  the  Iron 
River  dam  was  small.  As  a  result  the  rush  of  water 
was  so  great  that  the  Iron  River  dam  was  carried  away. 
With  it  went  the  new  hydro-electric  generating  station 
as  well  as  the  old  steam  generating  and  pumping  plant. 
The  loss  is  said  to  be  estimated  by  the  company  at 
$75,000.  It  is  reported  also  that  the  company  suspects 
the  dam  was  tampered  A'ith  and  weakened. 
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City  Planning  and  Zoning  in 
Old  Communities 

By-Passing  Through  Traffic,  Store-Door  Deliveries, 

Decentralization  of  Department  Stores  and 

Office  Buildings  Suggested 

By  George  H.  Herrold 

City  Plan  Engineer.  St.  Paul.  Minn. 

Abstract  of  a  paper  before  the  Minnesota  Federa- 
tion of  Architectural  and  Engineering  Societies. 

THE  problem  of  a  city  planner  in  an  old  city  is  to  make 
the  most  of  existing  streets  by  (1)  the  regulation  of 
and  routing  of  traffic;  (2)  by  widening  certain  streets,  re- 
vising grades  and  straightening  alignment  to  increase  the 
economies  of  transportation;  and  (3)  by  assigning  the  use 
of  property  along  the  street  after  due  consideration  of  land 
values,  topography,  proximity  to  'railroads,  waterways, 
existing  improvements,  etc.  The  surveys  or  research  work 
required  for  the  solution  of  these  problems  cover  a  wide 
field. 

Under  traffic  studies  we  have  traffic  counts,  origin  and 
destination  of  traffic,  kind  of  vehicles,  their  weight  and 
size,  commodities  carried,  cost  per  ton-mile,  location  of 
principle  traffic  sources,  method  of  expressing  traffic  in 
units  of  obstruction  value,  time  losses  due  to  circuitous 
routes,  time  losses  due  to  congestion,  and  left-hand  turns, 
power  losses  due  to  grades  and  road  surfaces,  special  traffic 
such  as  freight  house  traffic,  number  of  vehicles  in  service, 
street  widths  and  capacity  of  streets. 

From  these  data  deductions  may  be  made  in  a  scientific 
manner  as  to  the  location  of  truck  routes,  general  traffic 
routes,  belt-line  streets  and  by-passes  with  roadway  widths 
expressed  in  lines  of  traffic  and  width  for  parking  and 
ranking,  methods  of  increasing  transportation  movements 
by  regulation,  establishing  arterial  streets,  one-way  streets, 
platoon  system  of  moving  traffic,  store-door  delivery  of 
freight  by  railroad  companies  to  reduce  the  number  of 
trucks  on  the  streets. 

A  number  of  problems  are  introduced  which  may  be  mat- 
ters of  policy  or  leniency.  For  instance,  can  streets  dedi- 
cated for  public  use  be  consistently  used  for  ten-hour  stor- 
age of  cars  or  are  they  to  be  considered  as  traffic  ways  for 
the. use  of  moving  cars  and  necessary  stops  only  for  trans- 
acting business.  Is  it  a  legitimate  function  of  a  municipal- 
ity to  go  into  the  storage  business,  financing  storage  gar- 
ages or  creating  storage  areas?  Can  public  squares  dedi- 
cated as  such  have  storage  space  constructed  under  them 
by  a  municipality  if  the  park  spaces  are  maintained  above 
without  losing  their  rights  to  these  parks? 

Traffic  Congention — By-passing  traffic  is  a  legitimate  way 
of  reducing  traffic  in  congested  areas.  Traffic  studies  have 
proven  that  through  trafnc  has  little  buying  power,  not- 
withstanding the  erroneous  viewpoint  of  storekeepers.  This 
traffic  can  be  by-passen  around  the  congested  area  without 
any  loss  to  the  storekeeper. 

In  St.  Paul  there  is  one  motor  vehicle  for  each  ten  per- 
sons. In  1920  there  was  one  motor  vehicle  for  each  thirteen 
people  and  in  1915  one  motor  vehicle  for  each  fifty-six 
people.  It  '\n  estimated  that  the  point  of  saturation  will  be 
reached  when  there  is  one  motor  vehicle  for  each  five  per- 
sons, which  will  double  the  number  of  the  local  vehicles  on 
the  street,  hut  this  number  will  still  further  be  increased 
by  another  situation.  In  the  days  of  hor.sedrawn  vehicles 
the  area  tributary  to  a  city  within  a  day's  journey  or  16 
miles  radius  was  700  square  miles — today  with  the  automo- 
bile the  radius  is  80  miles  or  an  area  of  20,000  square 
miles. 

Store-Door  Deliveries — The  number  of  traffic  vphicl'^s  on 
the  street  will  be  lessened  by  railroad  companiei  making 
•tore-door  deliveries.  At  the  present  time  each  firm  has  its' 
own  truck  that  makes  numerous  calls  at  the  freight  station 
getting  little  jags  of  freight  and  hauling  them  through  the 
streets  to  the  owners'  place  of  business.  A  railroad  truck 
fnlly  loaded  making  one  trip  over  the  street  and  making 


store-door  deliveries  might  eliminate  as  many  as  ten  trucks 
belonging  to  these  firms.  Union  freight  stations  are  ideal 
from  the  shipper's  standpoint.  They  facilitate  delivery  of 
outbound  freight,  but  require  large  paved  areas  around 
them  and  complete  regulation  of  time  of  deliveries. 

There  are  now  under  consideration  by  traffic  men  in  St. 
Paul  joint  consolidating  and  forwarding  stations  to  serve 
all  railroad  lines  entering  the  city. 

Decentralization  of  Department  Stores,  Office  Buildings, 
Etc. — Heretofore  stores  have  been  located  where  street  car 
traffic  and  pedestrian  traffic  was  the  heaviest.  The  auto- 
mobile is  now  rapidly  changing  this  viewpoint,  too  dense  a 
traffic  is  no  longer  an  asset.  Safety  no  longer  exists  and 
the  difficulty  of  finding  a  parking  place  for  a  car  within 
several  blocks  of  the  store  at  which  you  wish  to  shop  is  be- 
coming irksome.  The  next  great  innovation  in  city  building 
will  be  the  construction  of  a  department  store  several  miles 
out  near  some  great  artery  with  ample  space,  privately 
provided,  for  the  parking  of  customers'  cars.  Office  build- 
ings to  house  the  professions  might  as  well  be  located 
several  miles  out  of  the  central  business  district — one,  two 
or  three  blocks  off  from  an  arterial  street.  Architects,  engi- 
neers, lawyers,  doctors,  dentists,  artists  and  musicians  of 
established  reputation  now  locate  in  the  central  business  dis- 
trict because  of  habit,  not  of  necessity,  for  their  customers 
come  to  them.  So  for  our  future  development  we  may 
look  for  a  decentralization  which  will  in  itself  take  care  of 
some  of  our  traffic  problems.  We  have  long  considered  that 
the  whole  problem  has  been  one  of  improving  and  increas- 
ing traffic  facilities  to  the  central  district.  Our  thoughts 
should  now  be  on  ways  of  lessening  this  traffic  burden  by  de- 
centralization. 

Traffic  Studies  in  St.  Paul  furnish  some  interesting  facts. 
On  University  Ave.  traffic  steadily  increases  from  7  a.m.  to 
6  p.m.  when  it  suddenly  drops.  Automobile  traffic  is  83 
per  cent  of  the  total.  Light  truck  traffic  has  its  peak  load 
between  9  and  11  a.m.  and  from  2  to  4  p.m.  Heavy  trucks 
are  only  3.2  per  cent  of  the  total  traffic  and  are  a  maximum 
in  the  forenoon.  Horse-drawn  traffic  is  1.4  per  cent  of  the 
total. 

On  Marshall  Ave.  Bridge  87  per  cent  of  the  traffic  is 
automobiles.  Heavy  truck  traffic  is  negligible,  and  the  after- 
noon traffic  is  71  per  cent  greater  than  the  forenoon  traffic. 

In  the  Central  business  district  the  afternoon  traffic  is  13 
per  cent  heavier  than  the  morning  traffic,  and  the  maximum 
load  is  from  5  to  6  p.m.  Truck  traffic  is  the  heaviest  be- 
tween 7  and  8  a.m.  and  between  3  and  4  p.m. 

The  theoretical  capacity  of  a  40-ft.  roadway  with  a  double 
car  line  on  it  is  528  vehicles  per  hour  in  each  direction;  that 
is,  this  is  the  volume  of  vehicular  traffic  which  the  streets 
can  be  made  to  carry  under  proper  traffic  regulations  and 
no  parking.  The  average  present  hourly  traffic  is  681  vehi- 
cles in  four  directions  at  Sixth  and  Robert  St.  inter.section, 
but  there  are  five-minute  intervals  when  the  theoretical 
limit  it  nearly  reached,  which  would  be  2,100  vehicles  per 
hour. 

A  close  analysis  of  the  factors  "rise  in  grade,"  "distance" 
and  "time"  and  their  effect  on  the  cost  of  motor  traffic 
cannot  at  the  present  state  of  the  .science  be  made,  although 
elaborate  studies  are  in  progress  which  latter  will  produce 
definite  formulas  for  solving  these  problems.  It  is  notice- 
able and  probably  can  be  proven  that  where  motor  equip- 
ment can  make  a  quick  get-a-way  and  is  uninterrupted  in 
its  travel  even  with  bad  grades  and  circuitous  routes  they 
will  show  a  lower  cost  per  ton-mile  than  on  level  grades 
but  with  continuing  interruptions  from  traffic  congestion. 

Zoning,  wilh  Sprrinl  Rcfrrrnrr  In  BiiKUirsH — A  study  of 
our  economic  necessities  in  connection  with  zoning  develops 
some  very  interesting  facts.  From  information  put  out  by 
the  Dartncl  Corporation  there  are  in  Minnesota  4  drug 
stores,  Hi  grocery  stores,  1.4  dry  goods  stores,  6  hardware 
stores  and  lOJ  general  stores  to  each  10,000  people.  Com- 
paring this  with  the  U.  S.  Census  Report  for  the  entire 
country,  we  find  that  Minnesota  follows  the  average  very 
clofiely  for  drug  stores,  grocery  stores  and  general  stores, 
half  as  many  dry  goods  stores  and  twice  as  many  hardware 
st^)re8.  There  is  in  St.  Paul  one  retail  store  in  the  resi- 
dential area  for  each  20.3  families.    Further,  there  is  one 
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.=?alesman  for  nine  workers  in  the  United  States;  for  each 
four  factory  employees  there  is  one  selling  the  things  pro- 
duced. This  cost  of  distribution  is  an  economic  factor  that 
must  be  reckoned  with  and  it  is  anticipated  that  zoning 
will  react  favorably  toward  improving  the  situation,  for 
combined  homes  and  stores  will  not  be  permitted;  stores 
cannot  be  built  in  every  block  but  must  be  confined  to  the 
commercial  districts.  Non-conforming  store  buildings  will 
gradually  be  eliminated  for  two  reasons:  (1)  A  store  build- 
ing in  a  residential  district  can  be  bought  out  by  the  sur- 
rounding property  owners  and  the  building  sold  and  the 
property  afterward  can  only  be  used  for  residential  pur- 
poses. This  will  raise  the  standard  of  the  district  and 
apipreciate  property  values  far  more  than  any  loss  that 
may  be  caused  in  the  transaction  of  getting  rid  of  the  store 
building.  (2)  People  will  not  trade  at  non-conforming 
stores  after  commercial  districts  have  been  thoroughly  estab- 
lished for  the  reason  that  the  store  in  the  commercial  dis- 
trict will  be  of  higher  class  and  do  business  at  less  cost. 

Light  industry  will  be  confined  to  light  industrial  districts. 
These  districts  will  be  higher  class  and  can  do  business 
cheaper  for  the  following  reason:  Factory  districts  must 
have  railroad  tracks  crossing  streets  at  grade,  wide  pave- 
ments with  heavy  foundations  for  trucks,  large  water  mains, 
numerous  fire  hydrants,  large  sewers  for  manufacturing 
wastes,  high  tension  overhead  wires  for  power  and  lighting, 
overhead  conveyors  and  other  things  that  are  unnecessary 
and  intolerable  in  a  shopping  district  or  residential  district. 


We  hear  much  of  the  "City  Beautiful."  Beauty  is  a  by- 
product of  a  well  worked  out  city  plan.  A  city  that  reflects 
its  soul  and  preserves  its  traditions  in  good  architecture  is 
a  beautiful  city  if  its  pattern  or  framework  or  setting  is 
properly  designed. 


Present  soil  dressecf  wifh  -h^rvla 


Slab  Design  on  Hills  and  for 
Irregular  Crossings 

Slabs  Anchored  on  Steep  Grades — Wide  Flares 

on  Square  Crossings — Triangles 

at  Acute  Intersections 

By  Gustave  Reinberg,  Jr. 

New  York  City 

IN  LAYING  concrete-paved  streets  for  real  estate 
development,  severe  grades  and  numerous  intersec- 
tions of  connecting  streets  often  give  rise  to  difficulties 
not  commonly  encountered  in  highway  work.  In  work 
lately  done  for  the  Port  Washington  Development  Cor- 
poration at  Port  Washington,  N.  Y.,  the  solution  of 
certain  of  these  problems  along  sound  engineering  lines 
was  attempted. 

The  work  was  done  by  the  Roger  Black  Company, 

Cobble  gi/ff^r  sefln  E  "concreie 
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FIG.  1— CROSS-SECTION  OF  STANDARD  ROAD  ON  HEAVY  GRADES 


Also  factories  should  have  differential  rates  on  gas  and 
electricity  for  power,  steam  and  hot  water  heat,  water 
supply  and  other  utilities,  and  this  is  made  possible  when 
districts  rather  than  isolated  plants,  are  to  be  served  by 
the  various  utility  companies. 

The  area  required  for  commercial  business  per  thousand 
people  is  now  known  and  knowing  the  maximum  possible 
density  of  population  the  area  required  for  stores  in  any 
given  district  can  be  determined.  Zoning  limits  traffic  on 
local  and  residential  streets  and  this  determines  the  traffic 
that  arteries  must  carry  and  knowing  their  capacity  deter- 
mines whether  greater  widths  or  more  arteries  must  be 
provided.  Furthermore,  taking  public  improvements  as  a 
whole,  we  build  pavements,  sewers  and  other  utilities  to 
serve  all  probable  needs,  and  these  are  as  a  rule  the  maxi- 
mum needs.  When  a  town  is  zoned  these  improvements  are 
designed  to  fit  the  zone  and  for  the  service  required — narrow 
light  pavements  on  residential  streets  and  heavy  wide  pave- 
ments in  factory  districts  with  a  wearing  surface  to  serve 
the  needs  of  each.  Every  city  now  lays  sewers  larger  and 
more  costly  than  are  likely  to  be  needed  because  this  waste 
is  less  than  the  waste  of  relaying  within  a  few  years  to  fit 
a  new  condition.  In  a  zoned  city  the  maximum  requirements 
are  known. 

City  Planning  and  Zoning  Will  Lessen  Financial  Losses — 
The  great  financial  losses  to  which  a  city  [without  a  city 
plan  and  zoning]  is  subject  are:  (1)  Misspent  taxes  and 
unnecessary  assessment  due  to  a  lack  of  continuity  of  pur- 
pose of  succeeding  city  officials.  (2)  Depreciated  property 
values  from  unregulated  building,  migrations  and  changing 
districts.  (3)  High  insurance  and  utility  rates  due  to  mixed 
building,  mixed  districts  and  continued  migration  of  res- 
idence districts.     (4)  Fire  losses. 

A  city  plan  and  a  zoning  ordinance  will  decrease  these 
losses. 

City  planning  is  a  profession  in  the  making;  it  is  a  branch 
of  civil  engineering  bearing  fruit  of  its  kind;  it  is  a  profes- 
sion that  has  not  yet  standardized  its  method  of  collecting, 
recording  and  analyzing  its  observations;  it  has  no  standard 
formula;  it  has  not  yet  developed  its  technic.  This  field  now 
lies  before  us. 


Inc.,  with  J.  E.  Hasbrouck  as  field  engineer  and  John  W. 
Ballance  as  resident  engineer. 

One  of  the  outstanding  features  of  the  work  was  the 
pouring  of  concrete  on  slopes,  ranging  from  8  to  15 
per  cent.  A  cross-section  of  the  design  employed  is 
shown  by  Fig.  1,  the  concrete  slab  being  16  ft.  wide, 
8  in.  thick  at  the  center,  6  in.  thick  at  the  edges,  and 
30  ft.  long  between  expansion  joints,  which  were  of 
asphalt  i  in.  thick.  The  mixture  employed  was  1  part 
cement,  2  parts  bank  sand,  and  3  parts  coarse,  screened 
bank  gravd.  The  road  was  poured  in  a  single  course, 
screeded  by  hand  and  finished  with  a  broom,  to  give 
it  a  rough,  non-skid  surface.  The  scoring  was  made 
especially  heavy  on  steep  grades  to  imp^rove  the  tractive 
qualities. 

On  grades  of  10  per  cent  and  over  some  method  of 
anchoring  the  slabs  to  avoid  creeping  was  deemed  neces- 
sary, and  in  the  absence  of  authoritative  precedent  it 
was  decided  to  experiment  with  two  methods  of  anchor- 
age under  parallel  conditions.  The  first  of  these  con- 
sisted of  a  substantial  toe  on  the  lower  end  of  each 
30-ft.  slab,  formed  by  excavating  a  trench  of  the  dimen- 
sions showTi  in  Fig.  2  across  the  subgrade  directly  ahead 
of  each  joint.  To  take  care,  of  the  shearing  stress  be- 
tween the  toe  and  the  slab,  ten  i'-in.  deformed  steel 
bars,  cut  to  a  length  of  2  ft.  and  bent  to  an  obtuse 
angle  near  the  center  were  inserted  in  the  position 
shown. 

The  alternative  method  was  a  distributed  anchor, 
secured  by  excavating  nine  holes,  1  ft.  in  diameter  by 
1  ft.  deep,  in  the  subgrade  directly  under  each  slab, 
spacing  them  equidistantly  as  shown  by  Fig.  3.  As 
these  holes  were  filled  with  concrete,  five  reinforcing 
bars,  2  ft.  long  and  bent  at  right  angles  in  the  center, 
were  placed  in  each. 
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FIG.      4  —  EXPANSION 
J  O  1  N  T  DOWELLED 
WITH  STEEL  BARS 


The  surface  of  the  slabs  was  distinctively  marked  to 
indicate  the  type  of  anchor  used  for  each,  so  that  it 
will  be  possible  to  determine  the  relative  efficacy  of 
the  two  systems  after  the  road  has  been  in  service  for 
an  extended  period.  The  distributed  anchor  possesses 
the  advantage  of  requiring  a  smaller  yardage  of  con- 
crete, but  employs  several  times  as  much  steel  for  rein- 
forcing as  the  toe  anchor  and  is  somewhat  more  trouble- 
some to  put  in  unless  facilities  for  cutting  and  handling 
reinforcing  bars  are  available.  The  advantage  of  this 
type  of  anchorage  from  an  engineering  standpoint  is 
that  a  concentration  of  stresses  in  the  lower  end  of 
the  slab  is  avoided. 

Aside  from  the  obvious  necessity  of  keeping  the  mix- 
ture as  dry  as  possible  (a  good  mushy  consistency  was 
used),  and  of  especial  vigilance  in  finishing  the  joints 
to  avoid  the  accumulation  of  runnage  on  the  upper  side, 
no  particular  difficulty  was  experienced  in  laying  road 
on  grades  up  to  15  per  cent.  In  order  to  move  the  mixer 
expeditiously,  however,  it  is  necessary  to  have  the  driv- 
ing mechanism  in  good  condition,  and  to  plank  the 
wheels  thoroughly,  preferably  with  heavy  cleated  treads. 
Under  these  conditions  it  was  not  found  necessary  to 
resort  to  a  block  and  tackle  to  move  the  machine,  but 
this  is  a  possibility  if  the  engine  is  not  a  powerful  one. 

On  comparatively  level  streets  the  thickness  of  slab 
was  reduced  an  inch,  giving  a  5:7:5-in.  road,  and  a 
dished  cobble  gutter  was  substituted  for  the  curb  design. 
In  laying  concrete  over  new  fill  the  construction  shown 
by  Fig.  4  was  employed,  each  joint  being  dowelled  with 
seven  S-in.  round  steel  bars,  2  ft.  long,  placed  through 
the  joint  material  About  midway  up  in  the  slab.  These 
rods  tend  to  prevent  slippage  of  the  slabs  at  the  joints 
in  the  event  of  settlement  of  the  subgrade,  and  by 
transferring  a  portion  of  the  load  from  one  slab  to  the 
next  they  should  prevent  excessive  pressure  upon  either 
slab-end.  To  prevent  a  bond  with  the  concrete  and 
permit  the  expansion  joint  to  function,  one  end  of  each 
rod  was  covered  with  tar  paper.  On  the  15  per  cent 
grade  a  similar  system  of  dowelled  joints  was  employed, 
in  addition  to  the  slab  anchorage  described  above,  to 
counteract  the  buckling  effect  resulting  from  end  pres- 
sure of  the  slabs. 

In  the  design  of  street  intersections  a  number  of 
'  Interesting  considerations  requiring  special  treatment 
presented  themselves.  Each  layout  was  studied  by 
means  of  a  detail  drawing  considerably  in  advance  of 
Dctual  pouring,  to  determine  the  radius  of  the  con- 
necting flares  best  adapted  to  meet  the  requirements 
of  anticipated  traflfic  and  to  harmonize  in  general  appear- 
ance with  the  surroundings.  The  position  of  expansion 
joints  was  worked  out  and  the  pouring  program  ar- 
ranged in  accordance  with  a  comprehensive  plan  of  the 
entire  project.  This  insured  that  all  streets  would  be 
Joined  in  a  consistent  manner,  and  the  mo.Mt  advan- 
tageous layout  secured  in  each  rase,  after  taking  into 
consideration  all  the  factors  involved. 

When  approaching  an   intersection   with   the  actual 


I  onstruction,  concrete  was  laid  only  up  *o  the  point 
v.here  departure  from  the  normal  16-ft.  width  occurred. 
The  flare  connecting  the  two  streets  was  then  poured 
as  a  unit,  in  such  a  manner  as  to  avoid  all  sharp  corners 
or  irregular-shaped  segments  of  concrete  between  ex- 
pansion joints.  Flares  with  such  thin  projecting  tips 
are  frequently  seen,  being  inevitable  where  a  road  is 
joined  to  one  previously  poured  without  making  pro- 
vision for  the  intersection.  In  addition  to  being  un- 
sightly they  constitute  potential  weak  places  in  inter- 
sections so  made,  since  they  receive  only  imperfect  sup- 
port from  the  main  body  of  the  slab,  and  tend  to  fail 
rapidly  under  traffic  even  when  elaborately  reinforced. 
A  diagram  of  a  typical  right-angled  intersection   is 
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Y\iJ,.  3— .SPACING  OF  HOLES  .\Nl)  DETAIL  SECTION 
OF  DtSTRIBI'TED  .\NCHORAGE 

shown  by  Fig.  5.  It  will  be  noted  that  the  flares  are 
particularly  generous,  the  use  of  too  small  a  radius  at 
corners  being  a  common  defect  of  suburban  streets; 
16-ft.  radii  were  made  .standard  at  right-angle  turns, 
while  at  irregular  crossings,  flares  of  20  and  22-ft. 
radius  were  common,  and  in  an  extreme  case  where 
a  straight  street  intersected  a  46-degree  curve,  an  arc 
of  47-ft.  radius,  was  used  in  one  flare. 

From  a  number  of  vital  considerations,  it  was  made 
the  general  policy  to  reinforce  all  intersections.  The 
long  flares  presented  a  large  surface  of  thin  slab  over 
which  heavy  traffic  might  be  expected,  and  which  would 
be  very  susceptible  lo  damage  at  the  edge,  and  in  spite 
nf  the  in.stallation  of  culverts,  water  mains,  etc.,  at  the.se 
points  as  far  in  advance  as  po.ssihle,  there  was  always 
»he  probability  of  unforeseen  contingencies  requiring  in 
the  future  further  excavation  at  or  near  the  intersection. 

In  dealing  with  modern  truck  traffic  heavy  impact 
loads  may  always  be  expected,  as  for  instance  a  loaded 
truck  fitted  with  cro.ss  chains  on  the  rear  wheels,  or 
a  defective  tire  of  the  solid  block  type,  where  a  missing 
block  results  in  a  concentrated  hammer-t)low  being  de- 
livered to  the  slab  at  each  revolution  of  the  wheel.  To 
cope  with  such  conditions  particular  attention  w.is  given 
to  the  subgrade  throughout,  and  the  precaution  was 
taken  to  reinforce  the  road  with  Mn.  steel  bars  wher- 
ever local  settlement  might  hf  anticipated,  on  the  theory 
that  a  reinforced  slab  will  act  as  a  unit  in  di.stributing 
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such  concentrated  stresses  over  its  entire  bearing  sur- 
face. At  intersections  a  network  of  16-ft.  i'-in.  steel 
bars  was  used  through  the  body  of  the  slab,  shorter 
bars  being  placed  fanwise  around  the  flares,  and  addi- 
tional reinforcing  placed  over  existing  culverts. 

The  surfacing  of  an  intersection  such  as  that  shown 
by  Fig.  5  presents  a  problem  in  warped  surfaces,  which 
become  more  or  less  complicated  with  the  degree  of 
variation  between  the  grades  of  the  streets  involved. 
From  theoretical   considerations   such  an   intersection 


»         FIG.  5— TYPICAL  RIGHT-ANGLED  INTERSECTION 
Dotted  and  broken  lines  show  position  of  temporary  screed 
boards. 

might  be  made  with  a  level  16-ft.  square  at  the  center, 
having  the  full  thickness  of  slab  equal  to  the  crown 
thickness  of  the  road;  effecting  a  gradual  transition 
from  this  surface  to  the  normal  crown  of  the  four 
roads,  and  sloping  off  the  corner  segments  to  the  usual 
edge  thickness  at  the  form  lines.  Such  a  surface  can 
be  approximated  by  laying  temporary  wooden  forms  to 
the  requisite  grades,  as  a  continuation  of  the  form  lines 
of  each  road,  as  indicated  by  the  dotted  lines  in  the 
drawing.  These  boards  form  a  support  for  a  straight- 
edged  screed  board  used  to  strike  off  the  surface,  con- 
crete being  poured  simultaneously  on  both  sides  of 
them.  After  screeding,  the  boards  are  pulled  up  and 
the  spaces  filled  with  fresh  concrete  and  finished  with 
a  hand  float. 

If  the  grades  are  very  dissimilar  such  an  interesction 
tends  to  present  a  broken  appearance,  and  great  care 
must  be  exercised  in  finishing  to  minimize  the  abrupt- 
ness of  the  transition  at  intersecting  planes.  For  the 
majority  of  intersections  a  more  satisfactory  scheme 
was  found  in  laying  temporary  forms  on  the  center  line 
of  each  road,  as  indicated  by  the  dot-and-dash  lines, 
the  normal  grade  of  the  roads  being  carried  in  each 
case.  The  curved  forms  at  the  edges  were  lined  up 
"by  eye"  to  give  approximately  a  straight  grade  between 
the  edges  of  the  two  intersecting  roads. 

The  slab  was  poured  as  a  whole  and  screeded  radially 
with  a  special  half-crowned  screed,  care  being  used  to 
avoid  the  formation  of  a  peak  at  the  center.  The  screed 
hoards  were  then  pulled  exactly  as  in  the  previous  in- 
stance. In  reality,  each  intersection  presents  an  indi- 
'  vidual  problem  which  must  be  worked  out  in  accordance 
with  the  grades  existing,  and  the  preponderance  of 
travel  to  be  cared  for.  Practical  considerations  will  in 
every  case  adjust  the  theoretical  to  actual  conditions. 


The  majority  of  these  right-angled  intersections, 
being  substantially  level,  were  poured  entirely  without 
joints,  in  spite  of  the  large  area  of  slab  involved,  partly 
for  considerations  of  appearance  and  partly  to  avoid 
breaking  up  the  slab  over  water  pipe  trenches,  etc.  Of 
course  either  or  both  of  the  temporary  center  line  forms 
can  be  replaced  by  a  permanent  expansion  joint,  and  at 
steep  sags  of  grade  a  center  joint  was  introduced  per- 
pendicular to  the  line  of  gravitational  stress,  this  joint 
being  dowelled  with  4-ft.  rods  in  the  manner  shown 
by  Fig.  4.  A  similar  construction  might  well  be  em- 
ployed at  sharp  summits  or  wherever  the  grade  of  one 
of  the  streets  at  the  intersection  is  excessive. 

At  several  points,  the  juncture  of  two  curved  roads 
at  a  more  or  less  acute  angle  necessitated  a  triangular 
layout,  having  a  separate  branch  connecting  the  two 
main  roads,  with  a  decoi'ative  park  in  the  center.    Due 


FIG.    6 — LAYOUT    OF   TRIANGULAR    INTERSECTION 
Position  of  expansion  joints  and  parabolic  widening  of  road- 
way  at  sharp  radius  and  typical  cross -sections  of  slab  for 
triangular  intersection. 

to  the  close  inter-relation  of  grades  these  intersections 
were  planned  as  a  distinct  unit,  a  separate  profile  being 
taken  and "  studied  in  conjunction  with  a  large  scale 
detail  drawing  in  working  out  the  design.  In  most 
cases  it  was  necessary  to  use  a  comparatively  short 
radius  for  at  least  one  of  the  branches,  and  frequently 
a  severe  grade  was  unavoidable  at  the  same  point.  Con- 
sidering the  requirements  of  traffic  under  such  condi- 
tions, the  roadway  was  widened  from  3  to  6  ft.  at  these 
points  by  using  a  parabolic  curve  on  the  inside  of  the 
triangle.    Such  an  intersection  is  shown  by  Fig.  6. 

In  designing  the  surface  the  problem  of  banking  the 
curve  is  involved.  While  no  consistent  policy  in  this 
respect  was  followed  in  general,  an  arbitrary  banking 
of  from  4  to  8  in.  was  provided  wherever  the  coinci- 
dence of  a  sharp  curve  and  steep  grade  made  this 
precaution  seem  necessary.  In  the  case  illustrated,  the 
short  branch,  having  approximately  a  50-ft.  radius  and 
being  at  a  sag  of  grade  was  banked  4  in.  and  widened 
6  ft.  at  the  center.  The  main  roads  were  not  banked 
but  the  crown  was  altered  to  keep  drainage  away  from 
the  inside  edges  of  the  triangle.  Typical  cross-sections 
of  the  road  as  finally  worked  out  are  sho%vn  (with  an 
exaggerated  vertical  scale)  by  Fig.  6.  In  screeding 
this  intersection  temporary  forms  were  laid  as  shown 
by  the  dot-and-dash  lines.  In  all  this  work  the  closest 
co-operation  of  everyone  concerned  was  necessary. 
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Minimum  Specifications — Highway 
Engineering  Positions 

What  Men  Must  Know— What  They  Must  Be  Able 

to  Do— What  Characteristics  They 

Must  Possess 

Abstract  of  the  Report  of  the  American  Association 
of  Engineers  to  be  submitted  at  the  annual  convention 
at  Norfolk  on  May  7. 

THE  AMERICAN  Association  of  Engineers  has 
found  it  of  increasing  importance  in  its  employment 
service  to  have  as  a  guide  for  selection,  assignment,  and 
promotion  clear  definitions  of  the  qualifications  required 
for  engineering  positions.  To  meet  the  needs  of  this 
sei-vice  as  well  as  the  present  urgent  demands  in  the 
engineering  field,  the  association,  several  months  ago, 
appointed  a  committee  to  specify  the  qualifications 
essential  to  successful  work  in  various  engineering  posi- 
tions (see  Engineering  Neivs-Record,  April  26,  p.  744). 
This  committee  has  confined  its  attention  for  the  present 
to  a  study  of  the  highway  engineering  field.  An  occupa- 
tional study  sheet  was  prepared  and  sent  to  2,700  high- 
way engineers  throughout  the  country.  The  data  given 
were  compiled  on  large  charts,  and  a  study  made  of 
them  from  which  were  prepared  the  minimum  requisite 
qualifications  for  each  position. 

This  minimum  specification  is  a  statement  of  the 
things  a  person  must  be  able  to  do,  what  he  must  know, 
and  the  personal  characteristics  he  must  possess  to 
function  in  the  position  named.  The  set  of  specifications 
so  prepared  does  not  attempt  to  cover  all  the  positions 
which  occur  in  state,  municipal,  or  private  organizations, 
but  it  does  contain  specifications  for  typical  positions 
from  which  it  will  be  easy  to  develop  the  requirements 
for  each  individual  position. 

Three  tj^pical  specifications  are  given  below. 

MINIMUM  SPECIFICATIONS 
FOR  CHAINMAN— RODMAN 
(Highway  Engineering  Group) 

SKILL: 

Under  immediate  supervision,  to  clear  line  for  survey, 
measure  distances  with  chain  or  tape,  hold  level  or  stadia 
rod,  drive  stakes  for  line  and  grade,  establish  bench  marks, 
pitch  and  take  down  tent,  pack  and  unpack  equipment, 
make  simple  field  sketches  and  field  computations,  index 
field  books,  and  perform  such  other  simple  engineering 
duties  as  may  be  required  of  an  aid  or  helper  on  survey 
work. 

Fair  command  of  the  English  language. 

KNOWLEDGE: 

Care  of  simple  surveying  instruments,  as  chain,  tape, 
level  rod,  stadia  rod,  plumb  bob,  etc. 

Sufficient  working  knowledge  of  arithmetic,  algebra,  and 
geometry  to  perform  the  requisite  skills. 

PERSONAL: 

Good  physique,  active  and  alert. 
Have  sense  of  direction  and  location. 


MINIMUM   SPECIFICATIONS 

FOR  CHIEF  OF  PARTY 
(Highway  Engineering  Group) 
SKILL: 

Under  direction,  supervise  and  be  responsible  for  the 
work  of  a  field  party  in  the  makintr  of  surveys  for  highway 
location,  construction  and  maintenance. 

Make   the   necessary   computations,  sketches  and   studies 
for  the  proper  prosecution  of  the  field  work. 
Make  estimates  and  reports. 


Provide  for  proper  organization,  subsistence  and  trans- 
portation of  field  party,  when  necessary. 
Good  command  of  the  English  language. 

KNOWLEDGE: 

Care  and  adjustment  of  all  surveying  tools  and  instru- 
ments used  by  field  party. 

Field  methods  of  highway  location,  construction  and 
maintenance. 

Sufficient  working  knowledge  of  the  following  subjects 
to  perform  the  requisite  skills: 

Arithmetic,  algebra,  geometry,  trigonometry,  chemistry, 
physics,  geology,  field  astronomy,  engineering  drawing,  de- 
scriptive geometry,  surveying,  mechanics,  hydraulics,  and 
location,  construction,  and  maintenance  of  highways. 

PERSONAL: 

Good   physical  condition  and  endurance. 

Tact,  good  judgment,  and  ability  in  the  handling  of  men. 


MINIMUM  SPECIFICATIONS 
FOR  MAINTENANCE  ENGINEER 
(Highway  Engineering  Group) 
SKILL: 

Under  direction,  to  supervise  and  direct  the  maintenance 
of  highways  in  a  district  or  division. 

Direct,  in  a  general  way,  the  work  of  engineers,  patrol- 
men, inspectors,  clerks,  and  others  engaged  in  maintenance 
work. 

Act  as  advisor  and  arbiter  on  maintenance  and  related 
problems. 

Make,  or  supervise  the  making  of,  the  necessary  esti- 
m.ates,  schedules,  charts,  reports,  etc. 
Good  command  of  the  English  language. 

KNOWLEDGE: 

Methods,  systems,  materials,  machinery  and  tools  used  in 
highway  maintenance. 

Economics  of  highway  operation  and  maintenance. 

Wage  rates,  labor  conditions,  purchasing  methods  and 
material  costs. 

Sufficient  working  knowledge  of  the  following  subjects 
to  perform  the  requisite  skills: 

Arithmetic,  algebra,  geometry,  trigonometry,  chemistry, 
physics,  geology,  engineering  drawing,  descriptive  geometry, 
surveying,  mechanics,  hydraulics,  materials  of  construction, 
electrical  machinery,  theory  of  structures,  structural  and 
concrete  design,  cost  accounting,  business  law,  economics, 
and  highway  construction  and  maintenance. 

PERSONAL: 

Administrative  and  supervisory  ability. 

Good  physique  and  endurance. 

Tact  and  good  judgment  in  handling  human  and  technical 
problems. 

Ability  to  make  or  supervise  the  making  of  analytical 
studies  such  as  traffic  censuses,  etc. 

Keenness  and  accuracy  in  observation. 

Firmness  and  fairness  in  decision. 


Rack-Rail  Traction  Abandoned 

Replacing  rack-rail  locomotive  traction  by  hea%'y 
adhesion  engines  operating  on  grades  of  6.6  per  cent 
is  a  notable  change  reported  as  being  made  on  the 
Halberatadt-Blankenburg  Ry.,  in  Germany,  which  was 
one  of  the  first  railways  built  with  the  Abt  multiple- 
rack  type  of  rack  rail.  Tank  locomotives  of  the  2:10:2 
type,  now  being  introduced  for  adhe.nion  working,  weigh 
about  100  tons,  with  75  tons  on  the  driving  wheels. 
To  facilitate  passage  of  curves  of  984  ft.  radius,  which 
occur  on  maximum  grades,  the  middle  or  main  driving 
wheel.t  have  plain  flangeless  tires,  while  the  .second  and 
fifth  axles  have  considerable  lateral  play  in  the  boxes. 
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Equipment  Rental  and  Depreciation 
Record  Cards 

Financial  History  of  Permanent  Plant  Easily 

Kept — Schedules  Operate  on  Basis  of 

Eight  Months  to  Rental  Year 

TWO  cards  record  the  financial  history  of  permanent 
equipment  employed  in  construction  operations  by 
the  Henry  W.  Horst  Co.,  Rock  Island,  111.,  general 
contractors.  Equipment  units  having  a  value  in  excess 
of  100  and  a  normal  life  of  more  than  one  working 
season  are  classed  as  permanent.  All  equipment  con- 
sisting of  numerous  small  pieces,  as  pipe  or  road  forms, 
and  all  small  tools,  as  picks  and  shovels,  are  charged 
directly  to  the  job  and  the  job  is  credited  with  any 
salvage  value  they  have.     Permanent  equipment  is  not 


On  equipment  whose  life  is  four  years,  there  shall 
be  charged  a  total  of  H  of  the  puchase  price  as 
follows:  Fii-st  year,  /n ;  second  year,  i^;  third  year, 
ID ;  fourth  year,   A.. 

These  schedules  operate  on  the  basis  of  eight  months 
to  the  rental  year,  the  rental  year  usually  differing 
from  the  calendar  year  in  that  most  equipment  is  pur- 
chased during  the  spring  or  summer  and  so  is  not  likely 
to  be  in  operation  for  eight  months  in  the  calendar 
year  of  its  purchase.  The  first  year  basis  of  rental 
continues  until  the  piece  has  seen  eight  months  of 
service  at  which  time  it  goes  into  its  second  rental 
year,  the  change  in  i-ental  rate  applies,  and  so  on.  Thu.s 
a  piece  of  equipment  costing  $1,600  and  having  a  life 
of  2  years  would  pay  in  its  first  year's  rental,  $800  or 
$100  a  rental  month.  This  piece,  if  purchased  July  1 
and  used  through  November,  would  earn  for  5  months' 


Equipment                                                       Eqp.  No.                     Card  No.         --^ 

Transferred  from 

Date 

Transferred  to 

Date 

Recorders 
Initials 

Purchased  From  X  YZ  ioo-  -  if /d<3<Z-^  =^^.       Date  ^s/ao  InvoiVrrti^^-  y/  7£ 

^-^^X^ 

'/,/ao 

^^ntioAef'^iyia-^ie. 

%/ro 

T.R 

Purchase  Pnce-;^^.^^^,         Ternis^*5^^i7-JOiS^Trading  Credit  SS^  3  OO. 

r^-^<^2^. 

^/'/e/ 

^JlaiUt^yaaA^xzd  %^/£l 

T.R. 

Details     (p^_    XYZ-&ti,0^  .Zu^^^^££^''.c<n  -/tr>.    ^300.  MjU>ict 

/' 

Final  Disposal  ^,(^,j^  ^/^^^^  /I.S.C.  Scr.    A^^-^J-O. 

Gain                       Loss 

■    Ll(.' 

Original  Vjluc 

Deprt'C'n  R.itL- 

Rent  Rate 

Oricin.il  Value 

Deprec'n  Rate 

Rent  Rate 

Original  Value 

Deprec'n  Rate 

Rent  Rme 

£¥- 

z^oo- 

/oo-~ 

zv^o. — 

/9a/ 

Z^oa.- 

/^a.— 

2¥-0.— 

/9ap 

Z'/OO.- 

/OO-  — 

Mo&Yr" 

Dcp.  Tot.il 

Rent  Totjl 

Mu&Vi 

Dep.  Total 

Rent  Total 

.VIo&Yr 

Inventory 

Dep.  Total 

Rent  Total 

?Pfa/i   ZO 

Zai-00. 



— 

1'h1< 

/s-Qo. 

aoo. 

/dl^O 

^r''^ 

300. 

Z/00. 

Z76o. 

Ojri.    " 

Z300. 

/on. 

Z'7^0 

g^si 

/'i^O  0. 

/  ono . 

(^n-^ 

2.00. 

ZZOO. 

?f^...i,atd 

Wa^    " 

ZZOO 

Zoo. 

¥S0.      f 

U 

/300. 

/  /oo . 

■^     ,,  ll^    i 

^/A 

/OO. 

Z300. 

Cfc>i/    " 

Z/00. 

3  0  0. 

■720. 

^. 

/ZOO. 

/Zoo. 

/^2o 

x^Cz^t^a^ 

iLA,  « 

looo. 

¥■00. 

96,0. 

^/'xxn 

i-aC  yLi^t/Ca 

.C^<j«^«Z^. 

-^ 

/2,^.  " 

/9oo. 

S'oo. 

/^OO. 

>tuw. 

UA  ^/20. 

a-  -m/r. 

//m  « 

/S-oa, 

A  00. 

/¥^¥c. 

//CO. 

/.Ton. 

ZO'Z-O. 

/700. 

700. 

/liSo. 

'^Xau 

/aao. 

/'/■no. 

Z/&0. 

/&zr  » 

/&00. 

Soo. 

TfirC^  .t^AA.^. 

a,i( 

900. 

/S'OO. 

ZZ8o 

/J^M.    >• 

/Soo. 

fOo. 

U^(y>ya^^' 

'/?.</,, 

Soo. 

/600. 

Z'r^OO. 

/     / 

<?«<? 

7oo. 

/700 . 

'zszo. 

<<U 
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/Soo. 

Z&¥-o. 

(k/- 

S'oo. 

/foo. 

27&0 

Ti^r 

^00. 

ZOOO. 

%>^,<^-dt^. 

/)tr 

Soo. 

Z/00. 

'S>      )j 

,_^ 

\     Inventory  is  taken  at  end  of  month                                                                    (           \ 
s\  /Vll  equipment  is  entered  in  inventory  in  even  dollars                                     \^^ 

FIG.  1— RENT.-Vl,  A.\n  RKCORD  CARD  FOR  KACH  KgUIPMENT  UXIT 


charged  to  any  job  but  jobs  on  which  it  is  used  pay 
a  rental  based  on  the  life  of  the  unit. 

Rental  Schedules — Equipment  generally  has  a  life  of 
three  working  seasons  but  there  are  units,  as  light  mo- 
tor trucks,  which  depreciate  faster  and  other  units,  as 
hoists,  which  last  longer.  Two-,  three-  and  four-year 
rental  schedules  are,  therefore,  employed  as  follows: 

On  equipment  whose  life  is  24  months,  there  will  1:^ 
charged  over  a  two-year  period  a  total  of  is  of  the 
original  cost,  divided  as  follows:  <  First  year,  -h  of  thf 
purchase  price ;  second  year,   'a  of  the  purchase  price. 

On  equipment  whose  life  is  three  years,  there  will 
be  charged  a  total  of  13  of  the  purchase  price, 
divided  as  follows:  First  year  h;  second  year,  1*5; 
third  year,  A, 


service  $500.  If  next  put  into  service  March  1  of  the 
following  calendar  year  and  sontinued  thi-ough  the 
summer  it  would  earn  at  th^  same  rate  through  May, 
thus  completing  the  eight  months  of  service  comprising 
its  first  rental  year.  With  June,  however,  it  would  en- 
ter upon  its  second  rental  year  and  the  rental  rate 
would  automatically  change  as  per  schedule. 

Records  of  the  equipment  service  and  earnings  are 
kept  on  one  card  for  the  job  summary  and  another 
(.ard  for  the  equipment  unit.  Both  cards  are  kept  in 
one  file. 

Equipment  Unit  Card — An  equipment  unit  card  con- 
taining the  financial  history  of  one  machine  is  shown 
by  Fig.  1. 

The  upper  part  of  this  card  is  largely  self-explana- 
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tory.  As  indicated,  the  equipment  is  numbered  and  the 
cards  are  numbered.  The  card  is  kept  in  file  under  the 
job  on  which  the  particular  piece  of  equipment  is  in 
use.  When  the  equipment  is  transferred  from  this  job 
to  another  job,  or  to  the  central  storage,  it  is  indicated 
together  with  the  date  and  the  initials  of  the  recorder 
in  the  upper  right  hand  section  of  the  card.  This 
means,  of  course,  that  the  card  is  moved  about  from 
time  to  time  and  that  the  cards  are  not  kept  in  nu- 
merical order  in  the  filing  case.  However,  each  card 
number  is  recorded  in  numerical  order  on  an  equipment 
index  sheet,  which  includes  also  after  the  card  number, 
the  invoice  number,  the  name  and  brief  description  of 
the  equipment,  the  number  given  this  piece  of  equip- 
ment in  the  scrap  book  (in  which  scrap  book  are  pasted 
pictures  of  the  equipment)  and.  in  the  last  column,  the 
final  disposition  of  the  piece  and  date.  The  equipment 
cards  are  checked  against  this  equipment  index  once  a 
month  in  order  to  make  sure  that  all  cards  that  are  not 
in  the  equipment  file  have  been  disposed  of  in  the  dead 
file  of  worthless  equipment  and  sold  equipment. 


collected,  et  cetera.  The  piece  of  equipment  recorded 
on  the  accompanying  card  is  shown  as  sold  for  $450 
when  the  book  value  stood  at  $100,  hence  a  record  of 
gain  of  $350.  At  this  point  the  record  is  made  in  the 
equipment  index  and  the  card  is  removed  from  the  live 
file  to  the  dead  file. 

Colored  metal  tags  are  used  on  the  cards:  Red  for 
general  building  equipment,  blue  for  road  building 
equipment,  orange  for  automobiles  and  black  for  gen- 
eral office.  Any  piece  of  equipment  not  in  use  by  the 
department  owning  it  may  be  used  by  another  depart- 
ment but  the  I'ental  is  credited  to  the  earnings  of  the 
department  owning  the  equipment. 

Job  Card — A  filled-in  job  or  contract  card  is  shown 
by  Fig.  2.  This  card  shows  the  sum  total  of  equipment 
rental  paid  each  month  during  the  life  of  the  particular 
job  or  contract  and  also  the  depreciation  on  the  same 
equipment  and  the  "gain"  or  "loss"  to  date  in  equip- 
ment rental  over  or  under  depreciation.  There  is  also 
shown  the  new  equipment  purchased  on  any  job  or 
contract  with  additional  information  sometimes  needed. 


::.,.  r./r^  £^eA^       rrr  r J:li      O^/-  ..u^c^mm^j.^  ^; 
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Equipment 

Deprecn 

Gain  10 

Loss 

Remarks: 

Mo.and 

Yfar 

^uipment 

Deprecn 

Cain  10 

Loss  10 

Remarks: 

V^l 

/O'Z-o. 

730. 

3/0 

JM^uLT-oA^-^ 

19^1 

Jjnn. 

Sg(,0 

/S-'V-o. 

^/Fl 

/c^n. 

730. 

(,2n. 

- 

/'ipe. 

(>/2l 

//  /O. 

770. 

960. 

— 

^m. 

— 

S^O. 

/300. 

Vei 

///O  ■ 

770. 

i.-^oo. 

- 

>d 
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- 
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%/ 
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- 
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S¥0 
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— 
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700. 

Soo. 

/07o. 

"/Fl 

Soo. 

Sfo. 

£380. 

- 

^ 

'^Ml 

S¥0. 

/8¥0. 

— 
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Toub 

7700 

SS60 

/g¥0 

Tolals 

9sso 
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/O7O 

Crcdiu 

On  Inv'too'.  at 

/  ^-o^^M    X  YZ  /!^2W.^. 
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^/ic/\  ^70o\ 
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^~jOO.Qa 

_  J-U 

FIG.  2— RECORD  CARD  FOR  EQUIPMENT  ON  EACH  JOB 


Should  a  card  be  lo.st,  the  loss  i.i  discovered  by  this 
check  within  a  month's  time  and  while  it  is  still  possible 
to  get  mcst  of  the  information  back  on  a  duplicate  card. 
Each  card  is  divided  below  into  three  sections  pro- 
vided for  a  record  of  three  years,  and  the  card  is  a 
tumble  card,  that  is,  it  is  perforated  above  and  below 
*nd  in  ca.se  the  equipment  is  in  u.se  more  than  three 
years,  the  card  can  be  turned  over  and  the  record  car- 
ried on  the  reverse  side,  which  is  printed  just  as  is  the 
obverse  side.  One  card  will  therefore  cover  a  six-year 
period.  It  will  seldom  be  necessary  to  use  more  than 
one  card  for  any  one  particular  piece  of  equipment. 
Instead  of  twelve  lines  for  recording  the  monthly  values, 
there  are  sixteen  lines  allowing  one  line  for  such  nota- 
tion a.s  is  recorded  midway  in  the  second  calendar  year 
of  the  accompanying  card.  Fig.  1,  as  "Second  Rental' 
Year."  Note  that  a  piece  of  equipment  remain.s  in  it.s 
first  rental  year  until  eight  months  rental  at  a  definite 
rate  have  been  collerted  and  in  its  second  rental  year 
i.ntil  eight  months  rental  at  a  different  rate  have  been 


These  cards  have  the  large  celluloid  indices  under 
which  appear  the  name  of  the  job  or  contract  and  the 
corresponding  index  number.  A  card  so  indexed  is  then 
used  at  the  head  of  each  job  and  thus  serves  the  double 
purpose  of  a  job  equipment  summary  and  a  job  index 
card. 


Helping  to  Improve  the  Car  Situation 

There  are  three  ways  in  which  engineers  and  con- 
tractors can  help  the  American  Railway  Association  in 
its  program  to  maintain  the  supply  of  cars.  Briefly 
they  are:  (1)  Anticipate  your  requirements  for  bulk 
material  and  heavy  equipment  and  place  your  orders 
early  so  that  every  ton  of  material  that  can  be  moved 
before  fall  will  be;  (2)  release  your  cars  promptly, 
don't  wait  until  the  free  time  is  up;  (3)  when  loading 
material  or  eijuipmont  plan  the  loading  so  that  each 
car  will  have  its  full  capacity  and  have  everything  ready 
for  loading  when  the  cars  are  placed. 
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Railroad  Bridge  Widened  and  Reinforced 

By  G.  H.  Wilsey 

Union  Station,  St.  Paul,  Minn. 

RELOCATION  of  a  part  of  the  Northern  Pacific  Ry. 
line  in  Minneapolis  has  made  necessary  the  recon- 
struction of  the  railway's  bridge  over  the  Mississippi 
River  on  a  new  site.  The  new  bridge  is  being  built 
for  modern  traffic  loads,  three-fourths  greater  than  the 
designed  capacity  of  the  old  bridge.  The  main  spans 
of  the  old  bridge  are  used  in  the  new  structure,  how- 
ever; they  are  being  widened,  a  third  truss  is  being 
added  and  the  floor  is  being  reinforced,  as  briefly  de- 
scribed in  the  following. 

The  railway  right-of-way  passes  through  the  center 
of  the  campus  of  the  University  of  Minnesota,  on  the 
east  bank  of  the  river.  Under  an  agreement  with  the 
regents  of  the  university  the  company  has  relocated  its 
line  to  the  north  of  the  campus,  parallel  to  the  Great 
Northern  Ry.  line,  and  the  bridge,  west  of  the  uni- 
versity, has  been  relocated  to  suit. 

The  new  bridge  consists  of  three  90-ft.  plate  girder 
approaches  on  the  west,  two  245-ft.  deck  truss  spans 
(the  old  ones  moved  to  the  new  location  and  reinforced 


V.-^^-^—Endofolc/i7oorbeam  Vi.^ 


.*5^  SHffeners mmoyed   '  '         " _ 
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for  heavier  loading),  and  two  76-ft.  plate-girder  spans 
on  the  east  approach.  The  plate-girder  spans  are  sup- 
ported on  concrete  piers  and  in  order  to  obtain  good 
proportion  in  high  piers  and  relative  short  spans  the 
piers  have  been  made  narrow,  with  heavy  reinforcement 
for  traction. 

The  most  interesting  part  of  the  work  is  the  rein- 
forcement of  the  old  truss  spans.  The  bridge  was  de- 
signed in  1891  and  is  a  double-track  structure  with  two 
245-ft.  pin-connected  trusses  in  each  span,  24  ft.  apart 
center  to  center;  the  floorbeams  rest  on  top  of  the  top 
chord,  and  two  stringers  under  each  track  framed  into 
them  were  designed  to  carry  112-ton  locomotives,  or 
about  E  30  loading.  For  a  number  of  years  traffic  has 
been  limited  to  freight-switching  operations  and 
low-speed  passenger  traffic  of  thfe  Minneapolis  &  St. 
Louis  Ry.,  a  tenant  line,  the  passenger  traffic  of  the 
Northern  Pacific  going  over  the  tracks  of  the  Great 
Northern  Ry.  between  St.  Paul  and  Minneapolis. 

In  the  new  location  the  old  trusses  will  be  separated 


to  28  ft.  center  to  center,  the  tracks  being  14  ft.  on 
centers.  The  old  floorbeams  will  be  sent  to  a  bridge 
shop  and  extended  2  ft.  on  each  end  as  shown  in  the 
drawing,  the  stringers  of  the  old  bridge  will  be  doubled 
up  under  one  track,  and  two  nev;  stringers  will  be  placed 
under  the  other.  A  new  riveted  truss  will  be  placed 
under  the  center  of  the  floorbeams. 

It  is  unusual  for  a  pin-connected  span  to  be  reinforced 
by  the  addition  of  a  riveted  truss;  but  it  was  held  that 
additional  stiffness  would  be  secured  in  this  way  with- 
out the  addition  of  heavy  transverse  bracing,  as  is  the 
custom  in  the  Northwest.  The  new  truss  is  designed 
for  the  standard  Northern  Pacific  loading,  equivalent 
to  E  52,  and  is  calculated  to  carry  five-eighths  of  the 
load  on  both  tracks.  Theoretically  the  floorbeam  reac- 
tion of  this  truss  is  greater  than  five-eighths,  but  the 
specifications  permit  of  reducing  the  calculated  load  8 
per  cent  for  two  tracks  and  the  bridge  is  approached 
by  8-deg.  curves  on  each  end,  which  will  reduce  the 
speed  of  trains  to  below  that  taken  into  consideration  in 
determining  the  impact  formula  of  the  specifications. 
The  new  truss  will  be  erected  a  small  distance  below  the 
bottoms  of  the  floorbeams  and  the  latter  will  be  brought 
to  bearing  by  shimming  after  the  trusses  are  swung, 
thus  taking  care  of  any  permanent  set  that  may  be 
found  in  them.    A  new  lateral  system  will  be  added. 

The  work  has  been  designed  and  will  be  constructed 
under  the  direction  of  H.  E.  Stevens,  chief  engineer  of 
the  Northern  Pacific  Ry.,  and  M.  F.  Clements,  bridge 
engineer. 


Friction  Spark  Set  Off  Gas  Explosion 
at  Springfield 

AFTER  an  investigation  of  the  purifier  house  expio- 
Lsion  at  the  gas  plant  of  the  Springfield  Gas  Light 
Co.  on  Feb.  1, 1923,  the  Department  of  Public  Utilities  of 
Massachusetts  has  just  reported  that  gas  which  leaked 
from  one  of  the  purifier  boxes  was  ignited  by  a  friction 
spark  produced  in  the  attempt  to  turn  a  valve  which 
controlled  the  flow  of  gas  to  the  boxes.  This  valve 
worked  very  hard,  and  pipe  extensions  were  slipped 
over  the  wrench  handles  by  which  the  valve  was  turned. 
Five  men  were  trying  to  turn  the  extended  handles, 
and  were  making  an  extra  efi'ort  to  turn  it  just  at  the 
moment  the  explo.sion  took  place.  The  spark  may  have 
occurred  in  the  handle  or  under  the  foot  of  a  workman; 
the  men  wore  shoes  with  nails  in  the  soles.  Prior 
theories  that  a  spark  from  the  switches  of  an  electric  ele- 
vator set  off  the  gas  were  found  on  investigation  to  be 
untenable.  The  gas  leakage  was  due  to  the  fact  that 
the  water  seal  of  one  of  the  purifier  boxes  was  not 
adequate  for  the  pressures  de<^eloped  under  normal 
working  conditions,  and  a  slight  increase  of  pressure 
due  to  refilling  several  retorts  is  considered  to  have 
caused  the  seal  to  overflow  and  gas  to  escape  from  the 
box.  Among  the  recommendations  of  the  department 
as  the  result  of  its  investigation  are  that  employees 
working  in  inclosed  purifier  houses  be  required  to 
wear  rubber-soled  boots  or  shoes  free  of  nails,  and  that 
all  purifier  units  be  controlled  by  devices  which  will 
permit  the  gas  to  be  shut  off  easily  by  one  man.  It  also 
recommends  that  where  hoisting  machinery  or  elevators 
are  used  in  a  purifier  house,  other  than  electric  power 
be  employed  if  possible. 
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A  Logical  Method  of  Computing: 
Motor -Vehicle  Fees 

Fees  in  Diflferent  States  Show  Great  Inconsistency 

of  Present  Practice — Fee  Based  on 

Impact  Is  Proposed 

By  Robert  C.  Barnett 

Economic  Engineer,  Jefferson  City,  Mo. 

A  LOGICAL  basis  has  not  yet  been  reached  for  de- 
termining automobile  license  fees.  Table  I  shows 
the  present  conditions  or  factors  forming  the  several 
different  bases  which  the  different  states  use  in  arriv- 
ing at  their  respective  fees.  Table  II  sets  forth  for 
each  state  in  the  Union  the  fee  that  is  charged  for  a 
5-passenger  Ford  and  that  for  a  7-passenger  Cadillac. 
We  are  groping  after  a  result  rather  than  proceeding 

TABLE  I— BASIS   OF  MOTOR  VEHICLE   REGISTRATION 
FEES   IN  THE   DIFFERENT   STATES 

J— Number  of  States — ^ 
Basis  of  Fee  i^issenger  Cars  Trucks 

Gross  weight 9                    12 

Horsepower    B6                       2 

Horsepower  plus  weight     5                       4 

Flat  rale  for  electrics    10 

Cubic  Inches  piston  displacement   1 

Value  plus  weight    3                       2 

Flat  rate  plus  weight    1 

Horsepower  plus  value   1 

Valve  only     I 

Flat  rate  only    1 

Tons  capacity    ..                    25 

Horsepower  plus  capacity    . .                      2 

Total  tire  width    . .                      1 

Chassis  weight . .                      1 

by  a  logical  analysis  to  arrive  at  a  rational  basis  for 
assessing  a  tax. 

Any  readjustment  of  license  fees  should  be  made  on 
a  logical  basis.  Such  a  basis  is  to  be  found  in  the 
conception  that  the  total  of  fees  should  bear  some  rela- 
tion to  the  annual  cost  of  the  system  and  the  first  cost 
of  construction.  Annual  cost  is  the  sum  of  three  items, 
Interest  +  Maintenance  -|-  Sinking  Fund  Payment. 
To  meet  this  annual  cost,  there  is  needed  a  perennial 
source  of  revenue.  Recourse  is  had  to  the  license  fees 
paid  by  the  motor  vehicle  owners.  As  the  total  of  these 
fees  should  equal  all  or  a  major  portion  of  the  annual 
cost  of  the  highway  system,  the  real  problem  at  hand 
is  to  secure  an  equitable  distribution  of  such  fees  among 
the  motor  owners  according  to  the  wear  each  produces 
on  the  roads. 

The  cost  of  maintenance  depends  on  the  destructive 
effect  of  the  traffic  as  likewise  does  the  sinking  fund 
needed  to  replace  the  wearing  surface. 

Investigations  carried  on  by  the  Bureau  of  Public 
Roads  reveal  the  fact  that  impact  is  the  most  destruc- 
tive agency  affecting  our  highways  today. 

Impart  can  be  decreased  by  keeping  the  road  surface 
smooth,  in  short,  by  a  thorough  maintenance  of  the 
road  surface.  Impart  is  lessened  by  reducing  the 
weight  of  the  unsprung  parts  of  the  vehicle — that  is  the 
wheels,  housing,  differential  gears,  and  axle.  Impact 
is  also  diminished  by  the  resiliency  of  the  tires  and  of 
the  wearing  course  of  the  pavement.  It  is  increa.sed 
by  the  load  above  the  wearing  course  of  the  pavement. 
It  is  increased  by  the  load  above  the  springs.  Impact 
increa.ses  with  the  speed  of  the  vehicle  to  .some  extent. 

Speed  depends  upon  the  horsepower  of  the  motor  ahd 
decreases  as  the  road  resistance  increases,  or  as  the 
load  and  tractive  resistance  increa.se. 

Condensing  these  statements  of  relationships,  we 
have; 


1.  Impact  varies  as 

(Load  above  springs)  (Weight  unsprung  parts)  (Speeds 
Resiliency  of  Tires 

2.  Speed  varies  as 

Horsepower 

(Weight  vehicle,  loaded)    (Tractive  resistance) 
As   tractive   resistance   is   not   dependent   upon   tr.c 

vehicle,  it  need  not  be  considered  here  as  it  will  later 
be  absorbed  In  the  general  constant  that  will  appear  in 
the  final  equation.  Substituting  the  value  for  speed  in 
the  above  expression,  we  have. 

3.  Impact  varies  as 

(Load  above  springs)     ^ 
(Weight  vehicle,  loaded)  ^ 

(Weight  unsprung  parts)  (Horsepower) 
(Resiliency  of  tires) 

TAPLE  II — COMPARISON  OF  AUTOMOBILE  REGISTRATION 
FEES  FOR  THE  VARIOUS  ST.\TES 

State                           Five-Passenger  Ford    Seven  Passenger  Cadillac 

Alabama    $11.25  $26.2.'; 

Arizona     5.00  10.00 

Arkansas    9.25  15.65 

California    g.go  12.40 

Colorado    5.00  5  00 

Connecticut    14.10  18.90 

Delaware    8.40  19.60 

District    of   Columbia....          3.00  10.00 

Florida    10.50  24.50 

Georgia    n.25  19.60 

Idaho     20.00  40.00 

Illinois    8.00  12  00 

Indiana    5.00  8.00 

Iowa    10.00  47.60 

Kan.sas   8.00  13.75 

Kentucky     13.20  18.60 

Louisiana     15.00  21.10 

M^ne    10.25  17  75 

Maryland   13.20  18.60 

Massachusetts    10.00  15.00 

Michigan    10.75  18.75 

Minnesota    12.00  15.00 

Mississippi 11.00  15.50 

MLssouri    7.n0  1100 

Montana    7.50  15.00 

Nebraska    10.00  15.75 

Nevada    7.35  17.15 

New  Hampshire    12.60  29  40 

New  .Jersey    8.80  15.50 

New  Mexico 8.80  12  40 

New  York     7.10  20.35 

North  Carolina    12.50  30.00 

North  Dakota    7.20  26.85 

Ohio     8.00  12^00 

Oklahoma     in. 00  29  90 

Oregon    15.00  5.'>.nn 

Pennsylvania    8.80  12.40 

Rhode  Isl-ind    10.75  20.00 

South  Carolina    6.00  10.60 

South  Dakota    6.00  6.00 

Tennessee     11.00  15.50 

Texas    7.70  10. SB 

Utah    10.00  15  00 

Vermont    22.00  31.00 

Virginia    13.20  19.60 

Washington     10.00  25.15 

West  Virginia    12.90  24.00 

Wisconsin     10.00  10.00 

Wyoming    8.00  ]  6.00 

Average    10.02  18.98 


In  all  equity,  the  vehicle  should  be  penalized  accord- 
ing to  the  damage  that  it  does  to  the  roads.  In  other 
words,  the  owner  should  pay  according  to  his  ability  to 
produce  the  maximum  impact  with  his  particular  car. 
We  have  here  a  logical  basis  for  determining  license 
fees  by  making  such  fees  vary  according  to  the  possible 
impact  that  the  specific  vehicle  can  produce.  By  intro- 
ducing a  general  constant  in  our  expression  for  impact, 
we  can  put  the  general  relation  in  the  terse  language 
of  an  equation. 
License  Fee  r=r 

(Constant)    (Load  above  springs)  y. 
(Weight  vehicle,  loaded)        ^^ 
^Weight  unsprung  parts)    (Horsepower) 
(Resiliency  of  tires') 
To  illustrate  the  application  of  this  equation,  let  ua 
assume  some  approximate  values  for  the  total  license 
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fees  required  and  for  the  average  motor  vehicle,  and 
then  determine  the  value  of  the  general  constant  and 
subsequently  the  license  fees  for  several  different 
cases. 

Assume : 

Total  license  fees  required $6,000,000 

Weight  of  loaded  vehicle 3,000  lb. 

Weight  above  springs  of  rear  axle  (A  of  total  load 

less   unsprung)     1,600  lb. 

Weight  of  unsprung  parts  rear  axle 500  lb. 

Horsepower  of  motor    30 

Resiliency  of  worn  solid  tire 1 

Resiliency  of  pneumatic  tire  (Bureau  of  Pub.  Roads 

data)     7 

Total  number  of  vehicles  (10  per  cent  of  whicli  have 

solid  tires)    350,000 

Weighted  average  resiliency  then  becomes 6.4 

Substituting  these  numerical  values  in  our  equation, 
we  have 

6,000,000  _  (Constant)   X  1,600  X  500  X  30 
350,000    ~  3,000  X  6.4 

Solving  this  and  thereby  determining  the  value  of  the 
general  constant,  we  find 

.      ._      6,000,000X3,000X6.4  nmo? 

Constant  -  35Q  qoq  x  1.600  X  500  X  30  ~  "•"^^'' 
For  the  assumed  conditions,  the  equation  for  any 
specific  car  becomes 
License  Fee  = 

0.0137  (Load  above  springs) 
(Weight  vehicle  loaded) 

(Weight    unsprung    parts)      (Horsepower) 
(Resiliency  of  tires) 
For   the   hypothetical    average   car   as   assumed,   the 
license    fee    as    determined    by    our    equation    is    very 
nearly  $16. 

For  a  Ford  touring  car,  our  values  would  run  as 
follows : 

Weight  of  loaded  vehicle    2,500  lb. 

Weight  above  springs     1,450  lb. 

Weight  of  unsprung  rear  axle     300  lb. 

j-Iorsepower  of  motor    25 

-^.esiliency  of  tires    7 

Using  these  values,  our  equation  becomes 

0.0137  X  1.450  X  300  X  25       „„  „^ 
License  fee  = 2  500  X  7 —  ~  ^^'^ 

For  a  3-ton  truck  with  pneumatics,  we  have  as 
approximate  values: 

Weight  of  loaded  vehicle    12,000  lb. 

Weight  above  springs   7,200  lb. 

Weight  of  unsprung  parts    1,200  lb. 

Horsepower  of  motor   35 

Resiliency  of  tires    7 

With  these  latter  values,  our  equation  now  becomes 

T  .  .  0.0137  X  7.200  X  1.200  X  35 

License  fee  =  12000  X~7 ^  $49.30 

If  this  truck  were  equipped  with  solid  tires,  the  fee 
would  amount  to  7  X  $49.30  or  $345.10  unless  the  owner 
could  be  made  to  replace  the  solid  tires  before  they 
became  badly  worn. 

For  a  5-ton  truck  with  solid  tires,  we  would  have  as 
approximate  values : 

Weight  of  loaded  vehicle    20,000  lb. 

Weight  above  springs     12.000  lb. 

Weight  of  unsprung  parts    2,000  lb. 

Horsepower  of  motor    4 .5 

Resiliency  of  tires    1 

These  values  substituted  in  the  equation  give  a  fee  of 
$739.80. 

It  is  thus  seen  that  the  equation  gives  reasonable 
values  for  cars  which  do  small  damage  to  the  roads 
and  that  for  large  trucks  with  bad  tire  conditions  the 
fee  becomes  a  sufficient  deterrent  to  keep  them  off  the 
state  roads  or  compel  the  owners  to  replace  the  worn-out 
tires. 


An  Unusual  Series  of  Intense  Rainfalls 

By  J.  H.  Lance 

Consulting  Engineer,  Wilkes-Barre,  Pa. 

AS  DEMONSTRATING  that  no  long  period  need 
l\  elapse  between  such  storms,  and  particularly  as 
emphasizing  the  wisdom  of  the  utmost  despatch  in  exe- 
cuting repairs  to  inadequate  structures  which  may  have 
been  injured  by  flood  lest  damage  pile  on  damage,  the 
series  of  severe  rainfalls  which  occurred  in  the  Lacka- 
wanna Valley  of  Pennsylvania  during  the  summer  of 
1922  is  of  interest.  These  storms,  the  limits  of  which 
are  approximately  shown  on  the  accompanying  mpp, 
occurred  on  June  3,  11,  17  and  20,  July  1,  2  and  28. 
None  of  them  except  that  of  July  28  attained  its  maxi- 
mum intensity  over  a  Weather  Bureau  station,  conse- 
quently it  was  necessary  to  rely  in  most  cases  upon 
local  observers  for  time-depth  measurements  of  the 
rainfall. 

June  3:  This  flood  was  most  severe  to  the  north  of 
Carbondale.  Wilson  Creek,  with  a  drainage  area  of 
3.4  sq.mi.,  reached  a  maximum  rate  of  runoff  of  about 
300  sec.-ft.  per  square  mile,  and  Fall  Brook,  with  11.4 
sq.mi.,  about  146. 

June  11:  Most  of  the  damage  was  done  by  wind,  and 
the  rainfall,  while  severe,  was  of  short  duration. 

June  17:  The  storm  reached  its  maximum  intensity 
at  Carbondale  and  directly  east  and  west  therefrom. 
The  rainfall  on  Fall  Brook  amounted  to  4.3  in.  in  4.3  hr., 
and  the  resultant  runoff  reached  a  maximum  rate  of 
about  200  sec.-ft.  per  square  mile.  The  same  rate 
would  have  obtained  on  Racket  Brook  but  for  the  pond- 
ing effect  of  the  Brownell  reservoir  of  the  Consolidated 
Water  Supply  Co.,  which  reduced  the  maximum  flood 
rate  at  that  point  from  about  140  sec.-ft.  per  square 
mile  to  about  55,  and  delayed  it  about  four  hours. 

June  28:  On  the  Fall  Brook  watershed,  where  the 
storm  was  most  intense,  the  precipitation  was  3.25  in. 
in  2  hr.,  and  the  resulting  runoff  reached  a  maximum 
rate  of  about  160  sec.-ft.  per  square  mile. 

Jxdy  1:  This  was  a  rainfall  of  short  duration  but 
great  intensity.  No  record  of  the  amount  was  found, 
but  violent  floods  were  caused  on  Hull  Creek  in  Blakely 
and  Rush  Brook  in  Jermyn,  and  the  intervening  smaller 
streams.  Hull  Creek  reached  a  maximum  discharge 
rate  of  more  than  120  sec.-ft.  per  square  mile,  and  Rush 
Brook  slightly  less. 

July  2:  The  whole  upper  drainage  area  of  the  Lacka- 
wanna River,  in  addition  to  over  100  sq.mi.  of  that  of 
Tunkhannock  Creek,  adjacent  on  the  west,  was  visited 
by  an  unusually  intense  rainfall.  In  75  min.  2.75  in. 
fell  on  the  Fall  Brook  drainage  area,  though  the  most 
intense  precipitation  appears  to  have  occurred  a  little 
to  the  northwest.  Fall  Brook  reaahed  a  maximum  run- 
off rate  of  about  270  sec.-ft.  per  square  mile.  The 
maximum  attained  on  Racket  Brook  was  equal  to  that 
of  June  17.  The  Lackawanna  River  overflowed  its 
banks  throughout  Carbondale  and  dowTistream  there- 
from, destroying  a  concrete  bridge  in  Mayfield  by  un-. 
dercutting  of  the  abutments  and  the  single  stream  pier 
—which  seemed  to  have  been  founded  on  the  deposit  of 
coal  waste  and  sand  to  be  found  in  the  beds  of  most 
streams  in  the  anthracite  mining  region. 

July  28:  This  storm  occurred  directly  over  Scranton, 
where  there  is  a  United  States  Weather  Bureau  station. 
The  rainfall  amounted  to  1.91  in.  in  1  hr.,  which  inten- 
sity is  said  to  have  been  equalled  only  once  in  the  twen- 
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ty-two  years'  previous  history  of  the  Scranton  station. 
The  Principal  Lessons  to  be  learned  from  a  study  of 
these  storms,  which  caused  damage  amounting  to  about 
$4,000,000,  are  that  it  is  unsafe  to  rely  upon  protection 
against  any  but  a  maximum  flood,  even  for  works  of  a 
temporary  nature ;  and  that  maximum  floods  may  occur 
in  any  year  or  at  any  interval.  Thus,  taking  Fall  Brook 
as  a  guide  (because  better  opportunities  were  there 
afforded  for  accurate  flow  measurements),  the  flood  of 
June  3  was  said  by  observers  to  have  been  the  greatest 
in  about  twenty  years ;  yet  that  flood  was  exceeded  three 
times  in  the  next  thirty  days,  the  last  time  by  about 
85  per  cent.    In  addition,  there  may  be  created  a  great 


LOCATION  OF  SEVEN  HEAVY  PENNSYLVANIA  RAI.VPALl 

variation  in  the  maximum  runoff  rates  on  different 
streams  under  the  same  rainfall  conditions,  due  to  size 
and  topography  of  the  basins  and  relative  position  of 
the  stream  branches. 


Loss  of  Head  in  Valves  and  Pipe 

Summary  of  a  pamphlet  report  on  experiments  at 
the  University  of  Wisconsin  by  Charles  Ives  Corp, 
professor  of  hydraulic  and  sanitary  engineering,  and 
Roland  O.  kiible,  instructor  in  hydraulic  engineering. 

1.  The  loss  of  head  due  to  valves  and  other  fittings  occurs 
in  part  within  the  valve  or  fitting  and  in  part  as  an  added 
loss  in  the  pipe  line  downstream  vhere  normal  flow  has 
been  disturbed. 

2.  Measurement  of  the  loss  of  head  where  the  downstream 
piezometer  is  attached  too  near  the  valve  will  give  a  loss  in 
excess  of  that  actually  produced.  From  20  to  25  pipe 
diameters  beyond  the  valve  will  probably  give  the  best 
position  for  the  downstream  piezometer  opening.  It  is  un- 
desirable to  have  a  greater  length  of  pipe  in  the  gage 
length  than  is  actually  needed  to  include  all  valve  loss. 

3.  The  loss  of  head  in  new  clean  wrought-iron  pipe 
from  h  to  12  in.  in  diameter  is  given  approximately  by  the 

0.0.319 
formula  H  =    ',  ,-  v  1.9  in  which  H  equals  loss  of  head  in 
a  l.iD 

feet  per  100  ft.  of  pipe,  f  is  the  velocity  of  flow  in  the  pipe 
In  feet  per  second,  and  d  is  the  pipe  diameter  in  feet. 

4.  Globe  valvea  offer  from  15  to  40  times  the  resistance 
of  gate  valves  for  the  same  size.  This  ratio  increases  with 
the  increase  in  the  size  of  valves. 

6.  The  length  of  straight  pipe  of  the  valve  size  which 
Will  produce  the  same  loss  of  head  varies  from  51  to  4  ft.  for 
fully  open  gate  valves  and  from  20  to  35  ft.  for  fully  open 
globe  valves.  In  the  case  of  globe  valves  the  smaller  valves 
•re  equivalent  to  the  greater  length  of  pipe  measured  in 
pipe  diameters. 


Points  on  Bridge  Maintenance 

IN  A  paper  urging  more  thorough  inspection  and 
more  effective  maintenance  of  highway  bridges,  read 
before  the  Minnesota  Engineers  and  Surveyors  Asso. 
ciation  last  month,  E.  J.  Miller  made  some  suggestions 
for  maintenance  and  gave  valuable  data  on  the  cost 
of  painting  and  floor  repair.  Adequate  painting,  if 
done  once  in  five  years,  should  be  effective  in  protecting 
steel  bridges  from  deterioration,  and  this  will  be 
accomplished  at  a  cost  of  20  to  25c.  per  lineal  foot  of 
bridge  per  year. 

Costs   derived   from   the  repainting  of  107  bridges 

totaling  a  length  of  10,824  ft. 

show  the  cost  of  cleaning  and 
painting,  including  the  cost  of 
painting  and  the  rental  of 
equipment,  to  have  averaged 
99c.  per  lineal  foot  of  bridge. 
As  to  methods,  Mr.  Miller 
said: 

On  construction  the  bridges  in 
Minnesota  receive  one  shop  coat 
of  red  lead  and  one  field  coat  of 
graphite  paint.  These  struc- 
tures should  receive  their  next 
coat  of  paint  before  the  red  lead 
is  uncovered.  However,  most 
steel  bridges  in  the  past  have 
been  left  to  deteriorate  until 
even  most  of  the  red  lead  has 
disappeared.  Such  cases  should 
be  either  spot-coated  with  red 
lead,  or,  if  all  the  original  red 
S,  JUNE  3-JULY  28.  1922  lead     has     disappeared,     should 

.receive  a  first  coat  of  paint.  It 
costs  in  the  neighborhood  of  $6  or  $8  per  gallon  for  labor 
in  painting  steel  bridges.  Therefore,  it  is  an  easy  deduc- 
tion that  the  longest-lived  paint  is  the  most  economical.  We 
have  made  a  practice  of  preparing  steel  surfaces  for  paint- 
ing by  thorough  scraping,  wire  brushing  and  cleaning.  The 
sand-blast  nwthod  has  not  been  resorted  to  because  it  re- 
quires a  bulky  field  equipment,  is  expensive,  is  no  better 
for  the  preservation  of  the  steel  than  thorough  cleaning, 
and  because,  when  deterioration  has  gone  so  far  that  more 
effective  cleaning  than  scraping  and  wire  brushing  is  needed, 
the  structure   is   generally  beyond   salvape. 

Floor  Strengthening — Many  bridges  in  Minnesota  that 
are  now  inadequate  can  be  made  to  give  long  service  at 
moderate  cost  by  carefully  planned  reinforcement,  the 
author  said.  A  bridge  capable  of  carrying  10  tons  safely 
should  not  be  considered  dangerous  except  on  a  heavily 
traveled  trunk  road,  but  all  lighter  bridges  should  be 
posted  for  their  safe  load  capacity.  The  most  common 
weakness  is  found  in  the  bridge  floor,  and  frequently  this 
can  be  removed  by  substituting  a  smooth,  stiff  floor,  lay- 
ing additional  stringers  or  new  stringers  when  needed. 

We  have  had  marked  success  with  a  new  3-in.  or  4-in. 
subfloor  laid  diagonally  and  a  new  2-in.  oak  wearing  course 
laid  longitudinally.  The  life  of  such  new  floor  may  be 
increased  by  creosoting  the  subfloor  and  by  treating  the 
tops  of  the  wooden  stringers  or  nailing  strips  with  brush 
coats  of  creosote  oil  mixed  wnth  tar  and  sanding  im- 
mediately. If  the  main  structure  will  carry  a  heavier 
floor,  a  crcosoted  subfloor  and  3-in.  creo.soted  block  wearing 
floor  will  srive  excellent  and  economical   service. 

The  co.st  of  reflooring  as  dcsciibed.  ba.sed  on  the  records 
of  the  past  year,  is  $7.82  (including  3  x  12-in.  subfloor, 
4x0-in.  wheel  guards.  2xl0-in.  lonKitudinal  oak  wearing 
surface,  and  treatment  of  subfloor,  wheel  truards.  and  top 
of  oak  floor).  This  figure  is  based  on  unit  prire.n  as 
follow.H:  2-in.  bridjre  «ak.  $54  per  M;  2  x  12-in.  flr,  .Sl.SIE. 
$56  per  M;  graphite  paint,  $1.65  per  gallon;  red  lead 
paint,  $3.60   per  gallon. 
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Tests  of  Steel  Floor  Joists  With 
»  Concrete  Encasement 

TESTS  of  two  steel  floor  panels  such  as  would  be 
used  in  a  building  were  recently  carried  out  at  the 
plant  of  the  Dominion  Bridge  Co.,  iVfontreal,  for  the 
steel  fabricators'  section  of  the  Canadian  Manufactur- 
ers Association,  to  determine  the  effect  of  the  concrete 
floor  slab  and  beam  encasement  in  reducing  the  stresses 
in  the  steel  and  thereby  increasing  the  carrying  capacity 
of  the  floor.  The  conclusion  was  reached  that  the  con- 
crete reduces  the  steel  stress  by  about  36  per  cent  under 
dead-  and  full  live-load.     With  a  live-load  50  per  cent 
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CROSS-SECTION  OF  TEST  PANEL  WITH  CONCRETE 
SLAB  AND  BEAM  ENCASEJIENT 

above  normal  the  steel  stress  was  20  per  cent  lower 
than  under  full  live-load  in  a  panel  without  the  strength- 
ening action  of  the  concrete,  and  even  twice  the  normal 
live-load  resulted  in  a  lower  flange  stress  in  the  steel 
beams  than  was  produced  by  normal  live-load  in  the 
panel  without  concrete  encasement.  In  these  compari- 
sons, the  dead-load  was  the  same  in  both  cases,  the  load 
on  the  panels  without  encasement  being  made  equal  to 
the  total  dead-  and  live-load  on  the  concrete-encased 
panels.  Thus,  the  results  indicate  what  proportion  of 
the  strength  of  the  finished  panel  is  ignored  when  the 
strength  calculation  is  based  on  the  resistance  of  the 
steel  beams  alone,  as  is  now  current  practice. 

Two  identical  test  panels  were  built,  each  15  x  16  ft., 
composed  of  a  24-in.  I-beam  15  ft.  long  on  each  side, 
as  floor  girders,  and  two  10-in.  by  22.4-lb.  I-beam  joists 
framed  into  the  webs  of  the  girders  with  span  of  16  ft. 
and  spacing  of  5  ft.  The  ends  of  the  24-in.  I-beams 
were  connected  by  10-in.  by  15.3-lb.  channels.  Two  5-in. 
I-beams  just  below  the  joists  provided  supports  for 
strain  gages.  In  the  first  part  of  the  tests,  loads  were 
applied  direct  to  the  steel  panel,  which  was  supported 
on  grillages  under  the  girders  at  the  four  corners;  in 
the  second  part  of  the  tests  a  4-in.  reinforced-concrete 
floor  slab  10  x  16  ft.  was  constructed  in  the  middle  part 
of  the  panel,  over  the  two  joists.  The  slab  concrete 
was  carried  down  around  the  joists  to  a  depth  of  2  in. 
below  the  bottom  flanges,  with  a  bottom  width  of  94  in. 
and  a  top  width  (at  under  side  of  slab)  of  \\\  in. 

The  slab  thus  represented  normal  construction  for  a 
width  of  two  5-ft.  panels.  The  steel  weight  (joists 
only)  represented  4J  lb.  per  square  foot  of  floor,  and 
the  concrete  weight  71.9  lb.  per  square  foot  of  floor,  a 
total  of  76.4  lb. 

Before  concreting,  stress  and  deflection  measure- 
ments were  made  under  loads  of  about  75  lb.  per  square 
foot  and  185  lb.  per  square  foot,  th^  latter  representing 
1  110-lb.  live-load  combined  with  full  dead-load  (taking 
account  of  the  weight  of  the  concrete  floor).  The  meas- 
ired  stresses  in  the  joist  flanges  agreed  closely  with  the 
calculated  stresses  of  about  6,300  and   15,500  lb.  per 


square  inch  respectively,  showing  the  general  reliability 
of  the  method  used. 

After  the  concrete  had  been  poured  and  allowed  to 
set  for  23  days,  the  flange  stresses  in  the  beams  were 
again  measured,  and  were  found  to  check  the  results 
on  the  bare  panels  under  a  load  corresponding  to  the 
concrete  load,  when  allowance  was  made  for  the  extra 
weight  of  the  forms.  Tests  were  then  made  under 
superimposed  live-load  of  110,  165,  and  220  lb.  per 
square  foot.  The  live-load  flange  stresses  in  the  joists 
under  these  loads  were  found  to  be  2,750,  5,100,  and 
7,600  lb.  per  square  inch  respectively.  The  combined 
dead-  and  live-load  stresses  therefore  were:  For  full 
live-load,  9,580  (as  against  15,500)  ;  for  \\  times  full 
live-load,  11,880;  and  for  double  live-load,  14,380  lb. 
per  square  inch,  which  is  about  1,000  lb.  per  square 
inch  less  than  the  stress  with  only  half  as  great  a  live- 
load  in  the  bare  condition  of  the  panel. 

It  is  planned  to  make  further  tests  on  the  two  panels 
to  see  whether  vibration  will  affect  the  strength  of  the 
steel-and-concrete  combination. 


Strength  of  Steel  Ropes  on  Sheaves 

IN  A  SERIES  of  tests  on  plow  steel  wire  hoisting 
ropes  recently  carried  out  by  the  Bureau  of  Standards 
and  reported  in  "Technologic  Paper"  No.  229,  the 
reduction  of  strength  due  to  a  rope  being  bent  over  a 
sheave  was  specially  investigated.  Ropes  of  I  in.  to 
\\  in.  diameter  were  tested,  all  of  them  being  6x19, 
with  jute  or  manila  rope  cores.  Pieces  of  straight 
rope  6  ft.  long  were  tested  in  direct  tension,  while 
for  the  sheave  tests  12-ft.  lengths  were  passed  over  two 
sheaves  attached  to  the  head  and  their  ends  connected 
by  turnbuckles  attached  to  sockets.  The  test  results 
were  quite  consistent.  The  straight  rope  showed 
fairly  uniform  efficiency  (strength  of  rope  divided  by 
aggregate  strength  of  wires)  of  about  85  per  cent. 
The  efficiency  of  the  rope  bent  over  sheaves  ranging 
from  10  in.  to  18  in.  in  diameter,  based  on  the  strength 
of  the  straight  rope,  ranged  from  96  to  76  per  cent, 
showing  I'egular  decrease  as  the  ratio  of  size  of  sheave 
to  size  of  rope  decreased.  Rated  on  the  basis  of  the 
strength  of  the  wire,  the  strength  of  the  rope  on 
sheaves  ranged  from  82  to  66  per  cent.  The  wire  of 
these  ropes  had  a  tensile  strength  of  about  230,000  lb. 
per  sq.in.,  with  elongation  about  2  per  cent  in  8  in., 
and  reduction  of  area  about  46  per  cent.  In  agreement 
with  previous  test  results  it  was  found  that  the  tensile 
strength  of  the  straight  rope  may  be  expressed  by  the 
formula  83,000  cP,  where  d  is  the  diameter  of  the  rope 
in  inches. 

All  of  the  rope  tests  showed  a  bend  in  the  load- 
elongation  curve  at  about  two-thirds  the  ultimate 
strength.  Below  this  point  the  modulus  of  elasticity 
(based  on  total,  not  on  elastic,  elongation)  was  about  8i 
million  pounds  per  square  inch.  High  loads  were  found 
to  have  a  decided  effect  in  compressing  the  rope  core 
and  squeezing  out  of  the  lubricant  contained  in  the  core, 
and  the  report  states  "the  one  heavy  load  would  squeeze 
out  more  of  the  lubricant  from  the  interior  of  the  rope 
than  the  working  load  applied  many  times.  This  lubri- 
cant cannot  be  easily  replaced.  Under  the  ordinary 
working  load  the  lubricant  would  be  squeezed  out  very 
slowly  even  if  the  load  were  to  be  repeated  a  great 
many  times." 
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Ohio  Highway  Mileages  in  1922 

By  J.  Perry  Shumaker 

Chief  Ens;jne€r.  Bureau  of  Construction, 
Ohio  Department  of  Highways  and  Public  "Works,  Columbus,  O. 

A  SIMPLE  diagram  of  paved  road  construction  in 
Ohio  in  1922  brings  out  clearly  the  effect  of  strikes 
and  embargoes  on  progress.  When  the  construction 
season  opened  in  1922  the  Bureau  of  Construction  found 
that  it  had  330  miles  that  had  not  been  accepted  during 
the  previous  year.  After  checking  up  on  the  amount 
of  money  that  was  available  for  1922  it  was  determined 
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that  the  total  miles  under  construction  would  be  around 
1,000  miles.    The  total  actual  miles  were  1,044. 

Before  a  graph  was  drawn  it  was  necessary  to  know 
the  status  of  the  330  miles  carried  over  and  how  early 
new  work  could  be  gotten  under  contract.  April  15 
was  selected  as  the  average  date  of  all  highway  awards 
for  the  year,  but  what  actually  happened  was  that 
May  15  became  the  average  date  and  this  retarded  the 
actual  completion. 

The  Department  was  able  to  keep  up  with  the  pro- 
posed mileage  until  Sept.  1.  On  July  1  the  curve  of 
proposed  completion  had  been  beaten  by  30  miles,  on 
Aug.  1  the  work  was  20  miles  ahead  and  on  Sept.  1  it 
was  four  miles  behind. 


Miller  Would  Improve  Manhattan  Traffic 

Widening  of  some  streets  in  the  mo.'<t  congested 
areas,  extension  and  connection  of  others  to  provide 
more  north  and  south  traffic  lanes,  pedestrian  subways 
at  points  of  greatest  congestion  and  the  revision  of 
elevated  structures  and  surface  lines  to  provide  in- 
creased ease  in  traffic,  are  es.sential  features  of  a  com- 
prehensive plan  for  relieving  traffic  congestion  in  Man- 
hattan, New  York  City,  made  public  April  30  by  Julius 
Miller,  borough  president.  Specific  streets  together  with 
the  character  of  improvement  contemplated,  are  given 
In  the  plan  which  Mr.  Miller  will  soon  lay  before  the 
Board  of  Estimate  for  authority  to  carr>'  into  effect. 
One  of  the  engineering  features  involved  is  the  re- 
'*'oval  to  curb  lines  of  columns  supporting  the  "L." 


Letters  to  the  Editox* 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  arv, 
therefore,  asked  to  make  their  letters  short. 


Steel  stresses  and  Bad  Work 

Sir — Accustomed  to  excellent  editorial  counsel  from  the 
Neivs-Record,  one  feels  a  distinct  shock  at  reading  advice 
that  invites  disaster.  It  is  in  the  last  paragraph  on 
page  653: 

"The  structural  profession  owes  it  to  itself  to  place  its 
work  on  a  stress  basis  free  from  allowance  for  bad  work, 
and  then  to  fight  hard  for  elimination  of  bad  work."  Let 
the  structural  profession  eliminate  bad  work  as  far  as  may 
be,  and  then  make  such  changes  in  their  stress  basis  as  they 
can  justly  have  a  right  to  make.  H.  F.  Dunham. 

New  York,  April  18. 


Tightening  a  Bridge  Member  by  Heating: 
and  Upsetting 

Sir — Your  issue  of  Mar.  22  contains  an  article  "Tighten- 
ing Tension  Bars  of  a  Bridge  by  Heating  and  Upsetting." 
It  is  no  wonder  to  me  any  more  why  the  general  public 
refuses  to  recognize  engineering  as  a  profession,  and  classes 
the  bridge  engineer  with  stationary  engine  drivers,  or 
plumbers,  or  carpenters.  It  seems  to  me  that  it  is  high  time 
for  the  editorial  staff  of  Engineering  News-Record  to  apply 
the  microscope  of  criticism  to  some  of  the  stuff  appearing 
in  its  pages. 

If  a  mechanic  or  a  plumber  had  tightened  the  tension 
member  of  a  bridge  in  the  manner  described,  it  could  be 
said  with  justification  that  he  didn't  know  any  better,  but 
for  a  technical  organization!  to  countenance  any  such 
quackery  goes  beyond  the  range  of  patience.  All  the  years 
of  patient  teaching,  scientific  research  and  careful  prepara- 
tion of  specifications  are  thrown  into  the  discard  when  such 
things  are  done — and  called  "ingenious."  The  general 
public  and  many  young — old,  also — engineers  without  ex- 
perience see  such  things  published  in  a  publication  of  the 
standing  and  reputation  of  Engineering  News-Record 
and  take  it  for  granted  that  there  can  be  nothing  tech- 
nically wrong  with  the  method;  if  there  was,  it  wouldn't  be 
published.  Having  seen,  or  having  read  about  its  being 
done  in  one  case,  on  an  unimportant  structure,  he  is  liable 
to  attempt  to  do  .something  of  the  same  nature  on  an  im- 
portant structure,  with  disastrous  results  and  consequent 
condemnation  of  the  whole  profession  by  the  public. 

If  you  could  tighten  the  tension  members  of  a  bridge  by 
any  such  method  as  that  described,  and  get  away  with  it, 
it  would  be  just  as  logical,  just  as  sensible — or  just  as 
ridiculous  and  absurd — to  attempt  to  shorten  the  length  of 
a  compression  member  by  heating  and  putting  a  kink  in  it. 
It  wouldn't  take  a  bridge  engineer  or  a  testing  machine  to 
tell  what  results  to  expect. 

I  know  of  one  case  where  a  so-called  engineer  took  the 
plans  for  a  75-ft.  wooden  truss  highway  span  and  length- 
ened it  out  to  84  ft.  in  the  field,  and  came  back  to  the 
office  glowing  with  the  feeling  that  he  had  done  something 
brilliant.  When  his  action  was  condemned,  he  couldn't 
understand  what  was  wrong,  and  I  do  not  believe  he  under- 
stands yet  what  was  wrong,  although  the  structure  had  to  be 
taken  down  and  replaced  at  heavy  expense  a  comparatively 
short  time  afterward.  In  another  case,  a  so-called  enginec. 
in  an  executive  position  cau.ted  the  erection  of  a  structure 
which  he  called  a  Howe  truss  highway  bridge  of  about  60-ft. 
span  without  taking  measures  to  transfer  the  shear  of  the 
web  diagonals  to  the  chord.t.  When  it  failed  by  sagging 
soon  afterward  and  had  to  be  repaired  at  heavy  expense  to 
the  public,  he  couldn't  understand  what  was  wrong  with  it, 
and  when  told  what  was  wrong  with  it,  in  somewhat  caustic 
language,  he  said:     "Well,  I  only  took  an  hour  to  design 
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that  bridge,  and  maybe  I  did  overlook  something!"    He  was 
told  that  he  had  better  take  two  hours  the  next  time. 

The  question  has  been  asked  a  good  many  times  in  the 
last  few  years,  what  is  the  matter  with  i'^e  engineering  pro- 
fession? The  question  is  easily  answered.  It  is  the  engi- 
neers themselves.  When  the  time  comes  that  engineers  as  a 
whole  recognize  the  undeniable  fact  that  engineering  as  a 
profession  is  an  assembly  of  specialties;  that  no  one  engineer 
is  big  enough  or  brainy  enough  to  be  any  where  near  pro- 
ficient in  them  all;  that  it  is  just  as  criminal  for  an  engi- 
neer to  attempt  to  design  a  bridge,  or  to  monkey  with  a 
bridge,  without  having  had  the  necessary  training  and  ex- 
perience, as  it  is  for  a  medical  practitioner  to  attempt  to  per- 
form an  intricate  surgical  operation  without  having  had  the 
necessary  arduous  years  of  training  and  experience  as  a 
surgeon,  then  and  not  till  then  will  the  engineering  profes- 
sion get  on  solid  ground  and  be  recognized  as  such.  And 
the  whole  proposition  is  solely  up  to  engineers  themselves. 
No  layman  is  going  to  help  them  out  of  the  morass  or  bog. 

Oliver  A.  Hall, 
Designing  Engineer,  Alaska  Road  Commission. 

Juneau,  Alaska,  April  12. 


of  a  steel  or  reinforced-concrete  bridge,  for  powerful  effects 
such  as  this  are  apt  to  work  havoc  with  the  strength  of  a 
bridge,  either  by  electrolysis,  where  moisture  exists,  or  by 
the  generation  of  heat,  as  in  this  case,  if  the  point  of  resist- 
ance should  be  a  vital  connection.  Edward  Godfrey. 
Pittsburgh,  April  17. 


Sir — Thank  you  for  the  copy  of  Mr.  Hall's  comment  on 

my  account  of  the  method  of  tightening  the  truss  diagonals 
on  the  Millport  bridge  over  the  Muscatatuck  river,  or  heat- 
ing and  upsetting,  which  you  published  in  your  issue  of 
March  22.  We  of  course  recognized  the  possible  danger 
from  the  method  used  and  took  corresponding  precautions. 
The  results  justified  our  efforts,  to  the  best  of  my  knowl- 
edge and  belief.  Wm.  J.  Titus, 

Bridge  Engineer,  Indiana  Highway  Commission. 
Indianapolis,  April  23. 


The  "Mystery"  of  the  Hot  Bolt 

Sir — A  few  days  ago,  when  in  Atlanta,  I  was  informed 
that  there  was  a  mysterious  thing  which  I  ought  to  see,  on 
a  bridge  across  the  railroad  near  Union  Station.  It  has 
puzzled  the  people  for  some  time,  and  I  was  told  that  no 
one  seemed  to  have  any  explanation  of  the  phienomenon. 
The  mystery  was  a  bolt  at  the  head  of  the  stairway  leading 
from  the  railroad  track  level  to  the  bridge,  which  was  said 
to  be  always  hot,  so  hot  that  one  cannot  hold  the  hand  on 
it  for  more  than  a  second  or  two. 

On  the  cast  iron  newel  post  at  the  head  of  the  stairs 
there  is  a  small  lug  through  which  a  bolt  passes.  This  bolt 
connects  the  gaspipe  handrailing  to  the  newel  post.  The 
location  of  the  greatest  heat  is  in  this  lug.  The  bolt  pass- 
ing through  the  lug  is,  of  course,  hot.  The  lug  is  almost 
hot  enough  to  light  a  match  by  mere  contact.  The  popular 
explanation  is  that  the  strain  on  this  bolt  is  excessive. 
Another  is  that  expansion  and  contraction  cause  the  heat, 
by  friction.  Before  seeing  the  thing  I  had  concluded  that 
the  heat  was  due  to  stray  current  from  the  street  car  rails 
on  the  bridge. 

I  purchased  a  combinr.tion  voltmeter  and  ammeter  and 
tried  this,  making  contact  with  the  newel  post  and  the  hot 
bolt.  The  instrument  registered  twenty  amperes  of  current 
shunted  through  it.  Of  course  the  current  passing  through 
the  lug  was  probably  several  times  as  large  as  this.  No 
doubt  the  cause  is  poor  bonding  of  the  rails  on  the  bridge 
and  the  shunting  of  the  return  current,  that  should  go 
through  the  rails,  through  the  steelwork  of  the  bridge  and 
into  the  gi-ound  by  way  of  this  stairway.  The  reason  for 
the  heat  is  the  high  resistance  of  the  small  cast-iron  lug 
and  the  poor  electric  contact  where  the  bolt  passes  through 
the  lug. 

Other  bolts  in  the  connections  of  the  handrailing  were 
found  to  be  warm.  The  handrailing,  near  the  foot  of  the 
steps,  turns  and  connects  to  a  building;  possibly  it  has 
electric  contact  with  the  steelwork  of  the  building. 

The  only  mystery  about  the  thing  is  why  it  should  have 
remained  an  alleged  mystery  for  more  than  a  day.  But 
tiie  case  offers  a  cogent  reason  for  the  most  careful  kind 
of  bonding  of  trolley  rails,  especially  in  the  neighborhood 


Old  Concrete  Road  in  Mississippi 

Sir — The  article  in  Engineering  News-Record,  April  .5, 
p.  619,  with  regard  to  a  section  of  concrete  road  near 
Mason  City,  la.,  laid  in  1913  and  still  giving  good  service, 
reminds  me  of  a  section  of  concrete  road  in  Lee  County, 
Mississippi,  which  was  laid  in  1914  and  is  still  giving  good 
service  also.  This  pavement  was  constructed  9  ft.  wide 
with  a  3-ft.  gravel  or  crushed  stone  shoulder  on  each  side. 
The  mix  was  1:2:3,  and  wire  mesh  reinforcement  was  used 
in  a  few  places  on  fills. 

The  writer  who  was  the  engineer  on  the  work  when  the 
road  was  constructed,  inspected  this  pavement  about  two 
years  ago  and  there  were  not  more  than  half  a  dozen  cracks 
in  the  whole  12-mile  length.  Transverse  joints  were  placed 
at  about  30  ft.  intervals  during  construction,  and  I  might 
add  that  I  am  a  firm  believer  in  transverse  joints  and  rein- 
forcement for  any  concrete  road  pavement. 

I  think  this  was  one  of  the  first  concrete  roads  of  any 
length  to  be  constructed  in  the  South.  My  recollection  is 
that  one  short  section  had  been  laid  near  Atlanta,  Ga.,  at 
an  earlier  date.  Landon  G.  Smith, 

Bridge  Engineer,  Alabama  State  Highway  Department. 
Montgomery,  Ala.,  April  13,  1923. 


Engineering  and  Public  Health 

Sir — The  address  by  M.  N.  Baker  on  "Engineering  and 
Public  Health"  printed  in  Engineering  News-Record  for 
March  15  was  of  keen  interest  to  sanitary  engineers  and 
especially  to  public  health  workers. 

It  is  a  forgivable  since  unpreventable  fault  of  specialists 
in  any  line  to  over-emphasize  the  value  of  their  objectives. 
Actual  accomplishment  of  these  objectives,  such,  for  in- 
stance, as  removing  pollution  from  streams  or  cleansing 
water  supplies,  has  been  difficult  enough  in  many  cases  to 
warrant  some  lack  of  perspective  in  order  that  a  decently 
effective  program  might  be  put  through.  But,  as  Mr.  Baker 
brings  out  in  his  suggested  definition,  engineering  should 
remain  engineering  and  should  not  be  colored  by  unbalanced 
enthusiasm  or  develop  into  uneconomical  propaganda. 

Many  will  recall  the  courageous  action  in  1910  of  Dr.  Por- 
ter, then  State  Commissioner  of  Health,  and  Theodore  Hor- 
ton,  engineer  of  the  State  Department  of  Health,  in  approv- 
ing plans  for  sedimentation,  only,  of  the  sewage  of  Rochester 
in  the  face  of  protests  by  a  large  section  of  the  press,  some 
of  the  university  professors  and  many  of  the  citizens  of 
that  city  who  seemed  keyed  up  to  demand  sewage  treat- 
ment of  the  nth  degree.  The  experience  at  Rochester  since 
then  has  amply  justified  the  sound  engineering  judgment  of 
Messrs.  Kuichling,  Fisher  and  Skinner,  and  the  city  could 
at  any  time,  now,  if  necessary,  build  extensions  to  the  plant 
to  provide  almost  any  degree  of  purification  with  the  inter- 
est and  operating  funds  saved  since  the  plant  was  con- 
structed. 

The  pendulum  in  sewage  treatment  has  been  steadying 
in  recent  years  but  there  appears  to  be  some  disturbances 
lately  with  the  danger  that  several  large  cities  may  eventu- 
ally find  themselves  unnecessarily  overburdened.  Such  sit- 
uations do  not  tend  to  insure  the  maximum  of  progress. 

Rational  treatment  of  sewage  and  the  safeguarding  of 
the  quality  of  public  water  supplies  must  and  will  extend 
rapidly  in  the  near  future.  The  value  of  such  improve- 
ments should  not  be  overshadowed  but  I  believe  with  Mr. 
Baker  that  a  balancing  of  budgets  to  give  greater  promi- 
nence to  city  planning,  proper  housing  conditions  and  con- 
veniences for  community  comfort  and  recreation  is  seriously 
worth  while.  H.  BuRDETT  Cleveland. 

New  York  City,  April  20. 
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News  of  the  Week 

CURRENT     EVENTS     IN     THE    CIVIL    ENGINEERING     AND     CONTRACTING     FIELDS 


News  Brevities 


The  Oregon  Short  Line  R.R.  Co.,  has 

applied  to  the  I.C.C.  for  authorization 
to  construct  a  line  27  miles  long  from 
Orchard  to  Perkins  in  Ada  County, 
Idaho. 

The  Westinghouse  Electric  Manufac- 
turing Co.  has  announced  the  award  to 
it  of  a  $15,000,000  contract  for  the 
electrification  of  215  miles  of  the 
Virginian  Ry.  between  Roanoke,  Va., 
and  Mullins,  W.  Va. 

One    Hundred    and    Fifty-One    Miles 

of  second  track  between  Seligman  and 
Needles  on  the  Santa  Fe  will  be  opened 
on  May  15  and  69  miles  betweed  Bag- 
dad and  Daggett  will  be  ready  by 
Sept.  1. 

Legislation  Exempting  Engineers 
and  surveyors  who  are  solely  officers 
or  employees  of  a  corporation  engaged 
in  interstate  commerce  from  the  pro- 
visions of  the  general  business  law  for 
licensing  engineers  and  surveyors,  has 
been  introduced  into  the  New  York 
State   Legislature. 

During  the  Fiscal  Year  Ending  April 
9,  1923,  the  St.  Louis  Board  of  Public 
Service  awarded  contracts  for  public 
improvements  totaling  $5,850,569.30 
compared  with  $2,802,757.93  the  previ- 
ous year.  During  the  year  35  public 
lettings,  embracing  214  improvements, 
were  held. 

Completion  of  its  Program  for  Double 
Tracking  from  Omaha  to  Ogden,  Utah, 
during  1923  is  planned  by  the  Union 
Pacific  R.R.  The  road  will  also  make 
minor  extensions,  improve  existing 
tracks  and  buy  new  equipment;  the 
whole  program  to  call  for  an  expendi- 
ture of  $40,000,000. 

Two  Hundred  Miles  of  Double  Track 
will  be  provided  by  an  agreement  which 
is  being  made  between  the  Southern 
Pacific  and  the  Western  Pacific  rail- 
roads. By  the  agreement  this  length 
of  parallel  single  track  lines  in  Nevada 
will  be  consolidated  into  a  joint  section 
of  double  track. 

Work  Will  Start  at  Once  on  the 
elimination  of  grade  crossings  in  that 
part  of  Philadelphia  lying  south  of 
Christian  St.,  between  the  Schuylkill 
and  Delaware  Rivers,  a  compact  be- 
tween the  city  of  Philadelphia  anrl  the 
railways  operating  in  South  Philadel- 
phia concerning  such  work  having  been 
completed. 

A  2,000.000-BuHhel  Grain  Elevator 
at  St.  Louis,  ro.sting  about  $1,100,000, 
is  the  largcRt  single  item  in  the  ap- 
proved program  for  improvement  work 
on  the  Mi'souri  Pacific  R.R.  during  the 

S resent  year.  Next  to  this  comes  $927,- 
00  for  shops  and  engine  terminal 
extensions  at  St.  Louis.  Mo.;  Wichita, 
Kan.;  Ossawatomie,  Kan.,  and  Van 
Buren,  Ark.  Other  improvements  in- 
volve about  $1,.'')00,000. 


Secretary  of  War  Allocates  River 
and  Harbor  Fund 

Definite  allotment  was  made  April  24 
by  the  Secretary  of  War  of  funds  for 
river  and  harbor  improvement  provided 
by  the  War  Department  Appropriation 
Act  approved  June  30,  1922.  Total  al- 
lotments are  $40,463,280.  There  is  re- 
served for  contingencies  a  sum  of 
$16,126,630.  These  two  sums  make  up 
the  total  appropriation  of  $56,589,910 
provided  by  the  1923  act.  Following  is 
a  list  of  projects  each  of  which  will  re- 
ceive more  than  $500,000: 

1.  Ohio  River  lock  and  dam  con- 

struction   $5,000,000 

2.  East  River  improvement,  N.  Y.  2,700,000 

3.  Delaware    River,    Philadelphia 

to  the  sea   2,000,000 

4.  Monongahela    River,    Virginia 

and  West  Virginia 1,600.000 

5.  Houston  Ship  Channel.  Texas.    1,100.000 

6.  Chesapeake      and      Delaware 

Canal    1,000,000 

7.  Staten  Island  Sound 1,000.000 

8.  Mississippi    River,    between 

Missouri  River  and  Minne- 
apolis           900,000 

9.  Coos  Bay.  Oregon 900.000 

10.  Columbia   and  Lower  Willam- 

ette  Rivers    900,000 

11.  Savannah  Harbor 850, ono 

12.  Southwest   Pass.    Mississippi.  .  800,000 

13.  Harbor    at    Sabine    Pass    and 

Port  Arthur  Canal.  Texas.  .       800,000 

14.  Mississippi    River    between 

Ohio  and  Missouri  Rivers 800.000 

15.  Waterway.    Mississippi    River 

to  Bayou  Teche   675.000 

16.  Wilmington  Harbor 600.000 

17.  Jamaica  Ray.  X.  Y 600,000 

18.  Los  Anpelee  Harbor 575.000 

19.  St.  Mary's  River,  Mich 550,000 

20.  Baltimore    Harbor   and   chan- 

nels          520,000 

21.  St.  John.<!  River,  Jacksonville, 

Fla 500.000 


Am.  Soc.  C.  E.  Pledges  Support 
to  Building  Conference 

The  American  Society  of  Civil  Engi- 
neers, through  its  secretary,  on  April 
20,  sent  the  following  telegram  to 
Herbert  Hoover,  Secretary  of  Com- 
merce: 

"In  view  of  the  unusual  conditions 
in  the  building  trades  the  board  of 
direction  of  the  American  Society  of 
Civil  Engineers  has  authorized  me  to 
assure  you  of  its  sincere  wish  to  be  of 
any  service  within  its  power  in  case 
you  desire  to  call  a  conference  of  repre- 
sentatives of  interested  organizations 
which  we  are  advised  you  are  con- 
templating." 


Carquinez  Straits  Bridge  Permit 
(irantcd  by  War  Department 

The  War  Department  ha.s  granted  the 
Rodco-Vallejo  Ferry  Co.  pcrmi.tsion  to 
construct  a  cantilever  bridge  acros.^ 
Carquinez  Straits  between  Vallcjo  and 
Valona,  Calif.  This  i.s  in  accordance 
with  the  application  noted  in  Enginerr- 
ing  Nru's-Rrrnrd  March  22,  p.  557. 
Permis.sion  was  given  to  construct  the 
preferred  type,  a  cantilever  bridge 
which  calls  for  :i  central  pier  and  two 
1,100-ft.  spans.  Work  is  to  be  started 
at  once,  it  is  announced,  and  the  com- 
pletion is  expected  by  July  4,  1925.  The 
cost  is  estimated  at  $4,000,000. 


Illinois  Opinion  Divided 
on  Good  Roads  Issue 

Proposed   Hundred   Million   Bond  Issue 

Fought  By  Commercial  Interests 

— Pay-As- You-Go  Policy 

Engineering  News-Record  Staff  Report 

Good  roads  advocates  in  Illinois, 
formerly  working  together,  are  now 
divided  into  two  camps  over  the  pro- 
posed $100,000,000  bond  issue.  It  is  an 
administration  measure  and  as  such 
has  assumed  political  as  well  as  finan- 
cial and  engineering  aspects.  In  gen- 
eral the  automobile,  banking,  financial 
and  large  commercial  interests  are 
aligned  against  the  state  officials, 
downstate  politicians,  farmers  and  resi- 
dents of  the  smaller  towns,  who  have 
become  impatient  because  of  the  neces- 
sary slowness  in  constructing  the  4.800- 
mile  road  svsteni  authorized,  with  the 
$60,000,000  bond  issue,  in  1918.  This 
is  an  unusual  situation.  Commonly  it 
has  been  the  farmer  and  rural  tow 
taxpayer  who  this  winter  has  been  at- 
tacking extended  expenditures  f  o  • 
roads.  In  this  instance  a  definite  re 
action  against  providing  more  fund? 
has  come  from  those  who  are  usually 
keenest  for  highways — the  financial 
and  commercial  interests. 

Pay-as-You-Go  Plan 

The  bankers,  who  are  leading  the  op- 
position, have  worked  out  a  pay-as-you- 
go,  5-ycar  financial  program,  which,  in- 
cluding the  $43,000,000  not  expended 
of  the  $60,000,000,  will  provide  $112,- 
000,000  and  build  the  remaining  3,000 
miles  yet  to  be  constructed  of  the 
original  4,800-mile  trunk  line  system, 
laid  down  in  1918.  Further,  600  miles 
of  paved  road  can  be  constructed  an- 
nually, about  the  maximum,  the  bankers 
feel,  which  can  be  constructed  without 
seriously  clogging  transportation  facili- 
ties and  material  production  and  with- 
out interference  with  both  farm  and  in- 
dustrial labor.  In  respect  to  the  fact 
that  the  proposed  $100,000,000  issue 
contains  $70,000,000  for  additional 
mileage  to  the  system,  as  now  laid  out, 
the  bankers  state  that  it  is  too  early  to 
determine  whether  this  mileage  cannot 
be  built  by  the  pay-as-you-go  plan. 

Statements  of  the  administration,  as 
expressed  by  Frank  T.  Sheets,  superin- 
tendent of  highways,  indicate  that  the 
state  contemplates  building  1,900  miles 
ii.  1923  and  1924,  exhausting  the  avail- 
able funds  aside  from  current  revenues 
and  still  l-aving  1.200  miles  of  the 
4,800-mile  system  uncompleted.  Cur- 
rent revenue,  he  admits,  will  finish 
the  system  but  on  such  a  slow  pro- 
gram that  the  final  mileage  will  not  be 
completed  before  1929.  Mr.  .Sheet. » 
df)es  not  believe  Illinois  is  justified  in 
waiting  so  long,  nor  that  4,800  miles  is 
an  adequate  mileage.  He  therefore  pro- 
poses a  $10n.n00,000  bond  issue  for  an 
accelerated  and  enlarged  program,  to 
be  completed  in  the  same  time  as  the 
4.800  mile  system  would  be  finished. 
This  program  would  embrace  a  system 

(Continued  on  p.  806) 
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Cabinet  Defers  Action  on 
Girand  Power  Project 

jrimediate  Action  on   License  Applica- 
tion  Denied — Arizona    Protest 
Is  Disregarded 

Wash ington  Correspondence 
Discussion  of  the  Girand  project  at 
Diamond  Creek  on  the  Colorado  River 
at  the  cabinet  meeting  on  April  20  re- 
sulted in  a  decision  that  no  action  be 
taken  at  this  time  on  the  application 
for  license.  This  led  the  Federal  Power 
Commission,  at  a  meeting  on  April  23, 
to  deny  the  plea  of  Mr.  Girand  for 
immediate  action,  as  reported  in  these 
columns  last  week.  It  had  been  pointed 
out  to  the  Cabinet  officers  composing 
the  Federal  Power  Commission  lay  the 
members  of  the  commission's  staff  that 
all  provisions  in  the  Colorado  River 
compact  could  be  made  conditions  in 
any  license  issued  for  the  Diamond 
Creek  development.  The  action  was 
taken  with  full  knowledge  that  the  Ari- 
zona legislature  while  in  session  had 
telegraphed  the  commission  protesting 
vigorously  against  withholding  action 
on  the  Girand  application  and  stating 
that  any  such  action  on  the  part  of  the 
Federal  Power  Commission  would  be 
regarded  as  intolerable  conduct  in  that 
it  constitutes  an  effort  of  the  federal 
government  to  coerce  a  sovereign  state. 

Discussion  of  Policy 

The  Federal  Power  Commission  first 
took  up  the  discussion  of  its  Colorado 
River  policy  at  a  meeting  April  19.  At 
that  meeting,  L.  Ward  Bannister,  an 
attorney  representing  the  Governor  of 
Colorado,  told  the  commission  that 
Colorado  is  radically  opposed  to  the 
granting  of  the  Girand  license  until  the 
Colorado  River  compact  has  been  rati- 
fied. He  said  his  state's  experience  in 
the  cases  of  Kansas  vs.  Colorado  and 
Wyoming  vs.  Colorado  had  been  so  un- 
fortunate that  Colorado  is  not  willing 
to  risk  any  further  interstate  litiga- 
tion if  it  can  be  avoided.  He  declared 
that  the  doctrine  of  an  equitable  divi- 
sion of  water  on  which  the  compact 
was  based  is  much  sounder  than  the 
doctrine  of  prior  appropriation  of  water 
and  nothing  should  be  allowed  to  inter- 
fere with  the  prompt  application  of  the 
doctrine  set  up  in  the  compact. 

Senator  Kendrick,  of  Wyoming,  told 
the  commission  that  the  entire  history 
of  irrigation  in  the  West  had  been  one 
of  litigation.  More  money,  he  dclared, 
has  been  spent  in  lawyers'  fees  than  in 
project  works.  So  as  to  prevent  any 
repetition  of  irrigation  litigation,  in  the 
development  of  the  Colorado  River,  he 
urged  that  no  chance  be  taken  in  grant- 
ing the  Girand  license.  Senator  Cam- 
eron, of  Arizona,  strangely  enough,  also 
opposed  the  Girand  project  on  the 
ground  that  Arizona  would  be  more 
greatly  benefited  by  the  Stetson  project, 
which  provides  for  a  1,200-ft.  dam  at 
Boulder  Canyon,  which  would  flood  out 
the  proposed   Diamond   Creek   dam. 

In  the  face  of  the  very  determined 
opposition  voiced  at  the  April  19  meet- 
ing, and  in  deference  to  his  fellow- 
member  of  the  commission.  Secretary 
Work,  who  strongly  sympathized  with 
Colorado's  contention.  Secretary  Weeks, 
the  chairman  of  the  commission,  was' 
willing  to  forego  his  own  judgment  that 
the  Girand  license  should  be  granted 
and  suggested  that  the  policy  be 
threshed  out  at  the  Cabinet  meeting  on 
the   following   day.     Members    of   the 


Zoning  Restrictions  Held  Invalid 

A  decision  rendered  by  the  Fifth 
Court  of  Appeals  of  Dallas,  Tex.,  on 
Apr.  13,  held  invalid  a  section  of  the 
city  building  ordinance  which  prohibits 
the  erection  of  business  buildings  in 
residential  districts.  The  case  was 
brought  before  the  court  on  appeal 
from  the  decision  of  a  district  court 
which  granted  a  mandatory  injunction 
compelling  the  city  to  issue  a  building 
permit  which  it  had  refused  because 
of  the  restriction  mentioned.  The  de- 
cision followed  a  prior  Supreme  Court 
decision  in  which  it  was  affirmed  that 
"it  is  not  the  law  of  the  land  that  a 
man  may  be  deprived  of  the  lawful  use 
of  his  property  because  his  tastes  are 
not  in  accord  with  those  of  his  neigh- 
bors." The  city  is  planning  to  appeal 
the  case  to  the  State  Supreme  Court. 


N.  Y.  C.  Would  Extend  Line 

The  Kanawha  and  West  Virginia  R.R. 
and  the  New  York  Central  R.R.  have 
applied  to  the  Interstate  Commerce 
Commission  for  authority  to  construct 
an  extension  of  the  line  of  the  Kanawha 
and  West  Virginia  R.R.  from  its  pres- 
ent terminus  at  Swiss,  eastwardly  up 
the  Gauley  River,  to  the  mouth  of 
Meadow  River,  a  distance  of  twenty 
miles,  thence  southwesterly  up  Meadow 
River  to  a  connection  with  the  Sewel 
Valley  R^R.  near  Nallen,  a  distance  of 
nine  miles. 

power  commission's  staff  made  it  very 
clear  that  in  their  opinion  the  only 
valid  argument  against  granting  the 
Girand  license  is  that  the  delay  holds 
a  club  over  Arizona.  They  do  not  share 
the  optimistic  opinion  expressed  in 
some  quarters  that  a  special  session  of 
the  Arizona  legislature  will  be  called 
and  the  compact  ratified  promptly. 

The  determination  of  the  commission 
not  to  act  on  the  Girand  license  applies 
with  equal  force  to  other  Colorado 
River  projects.  Despite  the  very  urgent 
plea  made  by  Utah  interests,  and  by 
the  state  itself,  the  commission  has  de- 
clined to  take  action  on  the  preliminary 
permit  asked  by  the  Utah  Power  and 
Light  Co.,  covering  its  Flaming  Gorge 
project.  'The  permit  is  essential  to' the 
work  of  exploring  foundations  and  to 
the  preparation  of  plans.  The  demand 
for  power  in  Utah  is  growing  at  such  a 
rate  that  a  delay  in  the  development  of 
Flaming  Gorge  may  make  necessary 
the  erection  of  steam  plants  at  Salt 
Lake  City,  an  alternative  which  is 
strongly  opposed  both  on  account  of  the 
higher  rates  which  consumers  would 
have  to  pay,  and  because  of  the  aggra- 
vation of  the  smoke  problem  which 
would  follow  the  erection  of  a  large 
power  plant. 

Apparently,  too,  the  Flathead  Lake 
power  project  is  enmeshed  in  delay  and 
uncertainty  comparable  with  the  Colo- 
rado River  situation.  The  staff  of  the 
Federal  Power  Commission  urged  at 
the  April  23  meeting  of  the  Commission 
that  the  Rocky  Mountain  Power  Co.  be 
given  a  preliminary  permit,  abundantly 
safeguarded  to  protect  the  interests  of 
the  State  of  Washington,  so  that  it 
could  do  the  preliminary  work  neces- 
sary to  the  270.000-hp!  development 
planned  at  the  outlet  of  Flathead  Lake. 
The  commission  decided,  however,  to 
withhold  action  until  the  special  com- 
mission appointed  by  the  Secretary  of 
the  Interior,  to  investigate  the  Columbia 
Basin  plan,  should  report. 


Newcomen  Society  Officer  Is 
Guest  at  Loree  Luncheon 

L.  F.  Loree,  president  of  the  Dela- 
ware &  Hudson  Company,  gave  a  lunch- 
eon in  New  York  City  April  20  in  recog- 
nition of  H.  W.  Dickinson,  honoi-ary 
secretary  and  treasurer  of  the  New- 
comen Society  established  in  England 
two  years  ago  for  the  study  of  the  his- 
tory of  engineering  and  technology.  Be- 
sides Mr.  Dickinson,  the  luncheon  guests 
included  some  twenty-five  editors  and 
publishers  of  technical  papers  and  rep- 
resentatives of  engineering  societies. 
Among  the  after-lunch  speakers  were 
H.  R.  Towne,  past  president.  Am.  Soc. 
M.  E.,  and  president  of  the  Yale  & 
Towne  Manufacturing  Co.;  W.  L.  Saun- 
ders, past  president,  A.I.M.E.,  and 
chairman  of  the  executive  board  of  the 
Ingersoll-Rand  Co.;  David  Beecroft, 
editor.  Automotive  Industries;  and 
Fred   Low,  editor.  Power. 

The  object  of  the  Newcomen  Society 
is  to  collect  and  distribute  among  its 
members  information  regarding  the 
history  of  engineering  and  technology 
and  to  act  as  a  channel  of  communica- 
tion between  members  who  are  en- 
gaged in  this  kind  of  historical  re- 
search; to  collect  and  preserve  technical 
and  biographical  material,  including 
illustrations  relating  to  engineering 
work  and  industrial  processes;  and  to 
form  by  collaboration  among  its  mem- 
bers a  card  index  of  published  informa- 
tion on  the  history  of  engineering  and 
technology. 

Membership  in  the  society  is  open  to 
all  persons  interested.  The  member- 
ship fee  is  f  1  a  year.  Further  details 
may  be  obtained  from  Mr.  Dickinson, 
whose  address  is  The  Science  Museum, 
London,  S.W.  7,  England. 


Progress  on  American  Falls 
River  Project 

The  American  Falls  Reservoir  dis- 
trict in  Idaho  on  the  Snake  River  will 
vote  May  12  on  a  proposal  for  $2,700,- 
000  bonds  to  finance  the  district's  share 
in  the  construction  of  the  dam.  The 
storage  required  bv  the  district  will  be 
300,000  acre-ft.  With  the  subscription 
of  the  district  a  reservoir  of  900,000 
acre-ft.  is  assured.  An  appropriation 
by  Congress  of  $1,000,000  for  expendi- 
ture by  the  U.  S.  Reclamation  Service 
is  available  if  expended  before  July  1. 
In  consequence  the  district  is  making 
an  effort  to  complete  the  election  and 
confirmation  of  bonds  in  time  to  permit 
the  $1,000,000  to  be  spent.  This  money 
will  be  used   largely   for  right-of-way. 


Los  Angeles  Union  Depot  Case  in 
U.  S.  Supreme  Court 

'the  California  "Railroad  Commission 
has  filed  a  petition  with  the  U.  S. 
Supreme  Court  for  a  writ  of  review 
in  the  Los  Angeles  Union  Terminal 
and  grade  crossing  elimination  case. 
The  California  Supreme  Court  ruled 
that  the  Railroad  Commission  had  no 
jurisdiction  to  order  the  construction 
of  a  union  terminal  in  Los  Angeles 
for  the  three  interstate  railroads  enter- 
ing that  city.  The  Commission  con- 
tends that  it  has  jurisdiction  and  is 
appealing  to  the  United  States  Supreme 
Court  to  set  aside  the  decision  of  the 
California  Supreme  Court.  The  case 
was  noted  m  Engineering  News- 
Record  Dec.  22,  1921.  p.  1039. 
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Antioch  Water  Case  Revived 
in  New  Form 

Another  action  to  adjudicate  the 
rights  of  the  delta  and  upriver  water 
users  on  the  Sacramento  and  San 
Joaquin  Rivers  has  been  started  by  the 
filing  of  a  suit  by  the  Holland  Land  Co. 
and  more  than  a  hundred  other  plain- 
tiffs against  the  Williams  Irrigation 
District  and  some  five  hundred  other 
users  of  Sacramento  and  San  Joaquin 
river  waters.  The  suit  is  similar  to  the 
Antioch  suit  noted  in  Engineering 
Neu's-Record  March  24,  1921,  p.  513, 
and  Oct.  5,  1922,  p.  579  but  in  the  new 
case  the  opposing  interests  are  the 
rights  of  irrigators  on  the  deltas  and 
lower  reaches  of  the  river  against  irri- 
gators farther  upstream. 

More  than  400,000  acres  are  affected 
by  the  suit,  all  important  tributaries  of 
both  the  Sacramento  and  San  Joaquin 
rivers  are  involved  and  the  action  spe- 
cifically includes  practically  all  impor- 
tant users  of  water  in  the  upper  river 
district. 

This  suit  was  instituted  after  it  had 
become  apparent  that  no  success  would 
attend  the  original  Antioch  case  in 
which  the  plaintiff  alleged  that  heavy 
diversions  of  water  upstream  caused 
salt  water  from  the  bay  to  pollute  the 
Antioch  municipal  water  supply.  An- 
tioch lost  the  fight  in  the  State  Supreme 
Court  when  that  court  reaffirmed  a 
previous  decision  denying  the  city  an 
injunction  to  restrain  the  Williams  Ir- 
rigation District  and  other  defendants 
from  diverting  water.  A  new  move  was 
then  instituted  by  interveners  and  delta 
land  owners,  in  an  application  for  per- 
mission to  include  6,000  new  defendants 
in  the  action,  but  this  move  lost  when 
the  Superior  Court  of  Alameda  County 
denied  the  motion. 


Grade  Separation  Is  Ordered 
at  St.  Louis 

The  Missouri  State  Public  Service 
Commission  on  April  9  ordered  the 
elimination  of  the  grade  crossing  of  the 
Wabash  R.R.  at  Delmar  Ave.  in  St. 
Louis.  The  separation  will  be  made  by 
track  depression  rather  than  by  track 
elevation  as  proposed  by  the  railroad. 
The  cost,  estimated  to  be  $5.'?8,000,  will 
be  borne  40  per  cent  by  the  city  and  60 
per  cent  by  the  Wabash  R.R.  Co.  This 
is  the  first  step  in  a  more  comprehen- 
Bive  plan  for  doing  away  with  five  im- 
portant grade  crossings  on  the  Wabash 
in  St.  Louis,  and  is  the  result  of  nearly 
twelve  years  of  discussion. 


Minnesota  Road  ProRram  Held  Up 

Minnesota's  highway  program  has  re- 
ceived a  setback  due  to  the  failure  of  the 
recently-adjourned  legislature  to  pro- 
vide for  a  $10,000,000  bond  i.s.nue  this 
year  and  for  a  like  issue  next  vaar  for 
trunk  highway  improvement.  The  high- 
way department  will  now  have  only  the 
proceeds  of  the  motor  vehicle  tax  for 
constniction  and  maintenance.  This 
year  the  sum  expected  i.s  about  $6..")00,- 
000.  Of  this  only  $1,000,000  will  be 
usable  for  new  con.struction,  but  an 
equal  amount  will  be  obtained  from  the 
federal  government.  Of  thi.<t  $2,000,- 
000,  three-fourths  will  be  applied  on 
contracts   let  last  winter. 

Defeat  of  the  $20,000,000  bond  pro- 
posal will  necessitate  a  reduction  in  the 
highway  department's  force  at  its  St. 
Paul  hc3df]i:arters  and  in  the  field. 


Columbia  Basin  Project  Field 

Work  to  Be  Begun 

Definite  steps  are  to  be  taken  during 
the  coming  week  in  the  investigation  of 
the  Columbia  River  Basin  reclamation 
project  in  Washington.  Assistant  Sec- 
retary of  the  Interior  Goodwin,  a  mem- 
ber of  the  commission  named  by  the 
Secretary  of  the  Interior  to  conduct  the 
investigation,  will  leave  for  Spokane, 
Wash.,  within  the  next  few  days  where 
he  will  meet  Director  A.  P.  Davis,  of 
the  Reclamation  Service,  for  the  pur- 
pose of  outlining  plans  for  the  field 
work.  Four  field  investigators  have 
been  named  to  meet  with  the  two  com- 
missioners in  the  field.  Following  this 
conference  the  field  investigation  will 
be  started  and  will  be  continued  until 
all  necessary  data  have  been  compiled 
for  the  proposed  irrigation  of  the  Co- 
lumbia River  Basin.  These  field  in- 
vestigators are  Homer  J.  Gault,  engi- 
neer in  charge  of  the  Reclamation  Serv- 
ice; Kirk  Bryan,  geologist  of  the  Geo- 
logical Survey;  Glenn  L.  Parker, 
hydraulic  engineer  of  the  Geological 
Survey,  and  A.  T.  Strahorn,  soil  expert 
of  the  Department  of  Agriculture. 


Wilson  Dam  Construction  Work 
Keeps  Up  with  Estimate 

Wnshington   Cvrrexpoiidence 

Work  on  the  Wilson  Dam  at  Muscle 
Shoals  is  40  per  cent  complete.  Prog- 
ress is  closely  following  the  prelimi- 
nary estimate.  In  March  34,586  cu.yd. 
of  concrete  were  put  in,  of  which  17,293 
cu.yd.  went  into  the  dam,  17,000  into 
the  power  house,  and  the  remainder 
into  the  lock. 

Working  conditions  have  been  par- 
ticularly favorable.  There  have  been 
few  days  with  rainfall  enough  to  inter- 
fere with  work,  and  no  high  water. 
Labor  turnover  has  been  small  and  the 
productivity  of  labor  is  much  higher 
than  two  years  ago.  There  has  been  no 
trouble  in  getting  materials,  since  sand 
and  aggregate  are  being  secured  locally 
by  the  regular  working  force  and  there 
has  been  no  difficulty  in  maintaining  an 
ample  reserve  of  cement,  the  only  ma- 
terial shipped  in. 


South  Carolina  Reorganizes 
Highway  Engineering  Force 

The  engineering  forces  of  the  South 
Carolina  State  Highway  Department 
were  generally  reorganized  at  a  meet- 
ing of  the  State  Highway  Commission 
here,  the  changes  made  by  the  highway 
engineer,  Charles  H.  Moorefield,  being 
confimied  by  that  body.  The  changes 
were  made  possible  by  the  appropria- 
tion of  more  money  by  the  general 
assembly  for  the  department. 

The  new  organization  will  be  as  fol- 
lows: N.  S.  Anderson,  chief  of  construc- 
tion; Ambrose  Harwell,  chief  of  mainte- 
nance; W.  C.  Cathcy,  E.  D.  Sloan,  J.  M. 
Martin  and  W.  K.  Beckham,  division 
engineers,  having  charge  of  the  four 
districts  into  which  the  state  is  divided; 
Robert  King,  equipment  engineer  and 
J.  C.  Perrin,  resident  engineer. 


Wisconsin  Societies  to  Co-operate 

A  recent  conference  of  the  presidents 
of  the  Engineering  Society  of  Wiscon- 
sin, the  Madison  Technical  Club,  the 
Engineers  Society  of  Milwaukee  and 
the  Milwaukee  chapter  of  the  American 
Association  of  Engineers  resulted  in 
recommending  the  oi'ganization  of  a 
joint  committee  consisting  of  one  mem- 
ber from  each  of  the  the  various  engi- 
neering societies  in  the  state,  which 
committee  will  work  on  matters  con- 
cerning the  engineering  profession  in 
general.  It  has  been  recommended  that 
the  Wisconsin  society  appoint  its  rep- 
resentative, inform  the  other  societies 
of  its  action,  and  take  the  initiative  in 
calling  together  the  various  representa- 
tives. The  president  has  appointed 
Jerry  Donahue,  Sheboygan,  Wis.,  as  this 
society's  member  of  the  joint  commit- 
tee. The  Engineers  Society  of  Mil- 
waukee has  also  taken  action  and  has 
appointed  J.  C.  Pinney,  dean  of  the  col- 
lege of  engineering  at  Marquette  Uni- 
versity, Milwaukee,  Wis. 


Railroad  Construction  in  the  Bolivian  Andes 


CONSIDERABLE  construction  work 
13  being  done  in  South  America  by 
imgincers  and  contrnrtinR  orKanizations 
from  the  United  States.  Among  New 
York  firms  engaged  in  South  American 
work  is  the  Ulen  Contracting  Corp.  The 
view  herewith  shows  a  pile  trestle  being 


Duilt  in  the  Bolivian  Andes  on  the 
ViIlaz6n-Atocha  Ry.  When  completed 
this  line  will  make  rail  travel  possible 
from  Buenos  Aires  to  Peru.  J.  B. 
Cameron,  of  the  UIrn  company,  who 
furnished  thepicturc reproduced  above.is 
.chief  engineer  of  construction  on  this  line. 
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Court  Upholds  Federal  Assess- 
ment on  Arizona  Project 

The  assessment  of  $75  an  acre  on 
land  within  the  Yuma  Irrigation  Proj- 
ect, in  Arizona,  which  was  declared  by 
the  Secretary  of  the  Interior  in  1917, 
was  clearly  in  accordance  with  the  law 
and  the  contract,  according  to  a  de- 
cision rendered  by  the  United  States 
Supreme  Court  April  30,  in  the  case  of 
the  Yuma  County  Water  Users  Associa- 
tion against  officials  of  the  Reclamation 
Service. 

The  project  was  started  in  1904.  Un- 
official estimates  placed  the  cost  of  a 
dam  across  the  Colorado  River  and 
other  works  at  a  figure  which  would 
bring  an  assessment  of  approximately 
$35  an  acre.  Great  difficulties  were 
encountered  in  the  construction  works, 
and  the  contractor  abandoned  the  con- 
tract, which  was  completed  by  the 
Federal  government  at  a  cost  more 
than  double  the  unofficial  estimates. 
When  the  Secretary  issued  his  order 
assessing  $75  an  acre,  the  landowners, 
through  their  association,  brought  suit, 
claiming  that  $35.28  an  acre  was  the 
contract  assessment.  The  lower  courts, 
and  the  Supreme  Court,  held  that  the 
preliminary  estimates  of  cost  were  un- 
official and  not  part  of  a  contract. 

Illinois  Opinion  Divided 
on  Good  Roads  Issue 

(Continued  from  j}.  803) 
of  7,300  or  7,800  miles,  harmonizing 
with  the  7  per  cent  provision  in  the 
federal  aid  law.  Due  to  the  increased 
number  of  motor  cars  over  the  number 
estimated  when  the  former  issue  was 
put  through,  there  is  sufficient  revenue 
to  pay  interest  and  sinking  funds  to 
amortize  both  old  and  new  issues.  The 
new  bonds,  like  the  old  ones,  would  be 
20-year  serials.  All  the  arguments  de- 
veloped in  the  eight  years'  campaign 
for  the  $60,000,000  issue  hold  for  the 
new  issue,  says  Mr.  Sheets.  The  new 
program  will  establish  a  definite  busi- 
ness policy  for  the  next  few  years  and 
thereby  greatly  reduce  the  overhead. 
Should  the  legislature  pass  the  bill  the 
people  must  still  vote  on  it,  the  earliest 
opportunity  being  the  fall  of  1924,  thus 
not  making  the  money  available  before 
the  1925  season. 

With  an  additional  $100,000,000  for 
roads  the  bonded  indebtedness  of  the 
state  is  greatly  increased.  There  are 
now  in  addition  to  the  $60,000,000  road 
bond  issue,  a  $20,000,000  obligation  for 
water-way  bonds  and  $55,000,000  for  a 
soldiers'  bonus.  While  the  road  bonds 
are  paid  from  the  automobile  license 
fees,  nevertheless  it  is  the  state's  credit 
and  taxing  ability  which  are  behind  the 
bonds.  Taxes  have  doubled  in  the  last 
5  or  6  years.  The  average  voter  is 
much  more  i-esponsive  to  demands  for 
economy  in  the  conduct  of  government 
than  he  was  a  few  years  ago.  He  re- 
members all  too  vividly  his  doubled  tax. 
The  plan  in  dispute  is  one  to  submit 
to  these  voters  the  decision  whether  a 
debt  of  $100,000,000  shall  be  assumed 
not  merely  to  complete  the  planned  sys- 
tem of  4,200  miles  but  to  increase  this 
system  by  an  additional  2,000  to  3,000 
miles.  Leaving  consideration  of  whether 
a  larger  system  is  needed  until  another 
time,  it  seems  plain  that  the  logical 
action  is  for  the  legislature  to  put  the 
present  question  before  the  people,  who 
possess  the  right  to  decide  and  not  the 
bankers,  administration  or  legislattire. 


San  Francisco  Bay  Bridge 
Contract  Is  Let 

The  Webb  San  Francisco  Bay 
Bridge  Co.,  which  holds  the  franchise 
for  a  six-mile  bridge  across  the  south 
end  of  San  Francisco  Bay  from  San 
Mateo,  on  April  27  awarded  the  con- 
tract for  building  the  bridge  to  the 
Coast  Construction  Co.  for  $10,000,- 
000.  This  includes  seven  miles  of 
approach  roadway.  The  company 
has  filed  a  $1,000,000  bond  to  guar- 
antee faithful  performance  of  the 
work  which  is  to  start  immediately 
and  is  to  be  completed  in  three  years. 
For  a  distance  of  one  mile  the  water 
is  40  ft.  deep  and  this  will  be  bridged 
by  a  200-ft.  lift  span  and  arches 
of  250-ft.  span.  Shorter  concrete 
arches  will  be  used  for  two  half  mile 
approaches  and  the  remaining  four 
miles  will  consist  of  trestle  or  fill. 
The   roadway   is   to  be   60   ft.   wide. 


Prof.  Whipple  to  Retire  from  the 
Massachusetts  Health  Council 

George  C.  Whipple,  professor  of 
sanitary  engineering  at  Harvard  Uni- 
versity," has  informed  the  Governor  of 
Massachusetts  that  on  the  expiration  of 
his  present  term  of  membership. 
May  1,  on  the  Massachusetts  Public 
Health  Council  of  the  State  Depart- 
ment of  Health  he  wishes  to  retire  from 
the  service.  This  action  has  been  taken 
in  order  that  Prof.  Whipple  may  have 
more  opportunity  to  devote  to  profes- 
sional work  on  one  hand  and  to  teach- 
ing  on   the   other. 

Prof.  Whipple  informs  Engineering 
News-Record  that  he  has  considered  it 
inappropriate  to  accept  any  profes- 
sional engagement  in  Massachusetts 
during  the  nine  years  he  has  been  a 
member  of  the  Public  Health  Council. 
Hereafter  he  expects  to  do  more  pri- 
vate work,  but  in  so  far  as  possible, 
he  states,  this  will  be  done  in  associa- 
tion with  other  engineers  rather  than 
in  competition  with  them,  as  it  s.eenis 
to  Prof.  Whipple  that  "this  should  be 
the  true  attitude  of  a  college  professor 
toward    his    engineering   colleagues." 


Boulevard  Slide  in  Pittsburgh  to 
Be  Taken  Into  Court 

Announcement  by  the  Pennsylvania 
R.R.  last  week  stated  that  the  company 
will  bring  suit  against  Pittsburgh  for 
damage  and  expenses  caused  by  the 
Jones  Hollow  slide  along  Bigelow 
Boulevard  two  years  ago.  As  reported 
in  Engineering  Neirs-Recwd  Nov.  25, 
1920,  p.  1058,  the  railroad  temporarily 
lost  the  use  of  half  a  dozen  or  more 
tracks  and  was  put  to  large  expense  in 
the  emergency  work  necessary  to  keep 
pace  with  the  progress  of  the  slide  and 
ultimately  remove  the  material  that 
flowed  out  on  the  tracks.  .4fter  the 
slide  was  stopped,  the  railroad  company 
filed  a  claim  with  the  city  for  about 
$1,000,000  damages,  but  the  city 
authorities  tabled  the  claim.  Sub- 
sequent conferences  on  the  claim  came 
to  nothing,  and  it  is  now  planned  to 
settle  the  question  of  liability  in  the 
courts.  The  city  regarded  the  slide 
as  an  Act  of  God,  and  considerel  itself 
absolved  from  liability  by  this  fact. 


Testing  Materials  Society 
Announces  Program 

The  program  for  the  annual  meeting 
of  the  American  Society  for  Testing 
Materials  has  just  been  announced.  It 
will  last  from  Monday,  June  25, 
through  Friday,  June  29.  The  morn- 
ing and  afternoon  of  Monday  will  be 
devoted  to  committee  meetings,  and  the 
first  session  Monday  evening  is  on 
non-ferrous  metals  and  alloys.  On 
Tuesday  there  vnll  be  three  sessions; 
in  the  morning,  on  corrosion,  fatigue 
of  metals  and  magnetic  analysis;  in 
the  afternoon,  on  wrought  and  cast 
iron,  coal  and  coke,  and  heat  treat- 
ment, the  early  part  of  the  evening 
being  devoted  to  the  presidential  ad- 
dress and  the  latter  part  to  an  informal 
dance  and  smoker. 

On  Wednesday,  the  morning  session 
is  on  steel  and  methods  of  testing  and 
the  evening  session  on  a  symposium  of 
consistency  and  testing  of  glue.  There 
will  be  no  afternoon  meeting.  On 
Thursday,  the  morning  meeting  is  on 
road  materials,  waterproofing  and 
thermometers;  the  afternoon  meeting 
on  timber,  rubber  and  textiles,  and  in 
the  evening  there  will  be  simultaneous 
sessions — one  on  preservative  coatings 
and  the  other  on  cement,  lime,  gypsum 
and  ceramics,  and  nomenclature.  On 
Friday  there  will  be  two  morning  ses- 
sions— one  on  petroleum  products,  elec- 
trical insulating  materials,  and  slate, 
and  the  other  on  concrete.  'The  after- 
noon will  be  devoted  to  a  golf  and  tennis 
tournament,  and  the  evening  a  final 
meeting  at  which  there  will  be  dis- 
cussed a  symposium:  What  properties 
of  and  methods  of  making  concrete  re- 
quire further  investigation? 

Important  papers  to  be  presented  in- 
clude "Endurance  Properties  of  Steel: 
Their  Relation  to  Other  Physical  Prop- 
erties and  to  Chemical  Composition," 
by  D.  J.  McAdam,  Jr.;  "A  New 
Method  of  Magnetic  Inspection,"  by 
A.  V.  de  Forest;  a  topical  discussion 
"Is  It  Desirable  to  Include  Chemical 
Requirements  in  Cast-iron  Specifica- 
tions?"; and  studies  on  the  use  of  cal- 
cium chloride  in  concrete. 

The  nominating  committee  has  an- 
nounced the  regular  nominations  for 
officers  as  follows:  President,  Guilliaem 
Aertsen,  Midvale  Steel  &  Ordnance 
Co.,  Chicago;  vice-president,  W.  H. 
Fulweiler,  chief  chemist,  United  Gas 
Improvement  Co.,  Philadelphia;  for 
members  of  the  executive  committee, 
J.  B.  Chubb,  Universal  Portland  Ce- 
ment Co.,  Chicago;  T.  G.  Delbridge, 
Atlantic  Refining  Co.,  Philadelphia; 
H.  L.  Scott,  Henry  L.  Scott  &  Co.. 
Providence,  R.  I.;  P.  H.  Walker,  U.  S. 
Bureau  of  Standards,  Washington, 
D.  C. 


Confraclor  Liable  for  Extra  Cost 
on  Galveston  Causeway 

The  decision  of  the  District  Court 
and  of  the  Court  of  Appeals  that  the 
Galveston  Causeway  Construction  Co. 
(formerly  Larkin  &  Sangster,  Inc.)  and 
its  surety,  the  United  States  Fidelity  & 
Guaranty  Co.,  must  pay  the  Galveston. 
Harrisburg  &  San  .\ntonio  Ry.  Co.  and 
other  railroads  $652,626  for  excess  cost 
of  the  causeway  connecting  Galveston 
Island  with  the  "mainland  of  Texas  will 
stand,  the  U.  S.  Supreme  Court  having 
denied  a  petition  for  a  writ  of  certiorari 
April  30. 
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Endineerind  Societies 


Calendar 


Annual  Sleetingg 


AMERICAN  ASSOCIATION  OF  EN- 
GINEERS. Chicago  ;  Annual  Con- 
vention, Norfolk.  Va.,  May  7-9. 

NATIONAL  FIRE  PROTECTION  AS- 
SOCIATION ;  Boston  ;  Annual 
Meeting,    Chicago.    May    8-10. 

NATIONAL  HIGHWAY  TRAFFIC 
ASSOCIATION.  New  York  ;  An- 
nual Meeting,  New  York,  May  10. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION, New  York  ;  Annual 
Meeting,  New  York,  May  15. 

SOCIETY  FOR  THE  PROMOTION  OF 
ENGINEERING  EDUCATION ; 
Annual  Convention,  Ithaca,  N.  Y'., 
June  20-23. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION, New  York  City ;  An- 
nual Convention,  Detroit,  Mich., 
May  21-25. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia; 
Annual  Meeting.  Atlantic  City, 
N.   J.,  June   25-29. 


The  Societe  des  Ingenieurs  Civils  de 
France,  Section  Americaine,  will  hold  a 
joint  meeting  with  the  four  founder  so- 
cieties on  May  4  at  the  Engineering  So- 
cieties Building,  New  York  City.  The 
occasion  is  the  75th  anniversary  of  the 
founding  of  the  French  society. 

The  Utah  Society  of  Engineers,  at 
its  regular  meeting,  April  18,  had 
as  its  principal  speaker  Brig.  Gen. 
U.  G.  McAlexander,  U.  S.  Army,  who 
spoke  on  the  engineering  features  of 
the  second  battle  of  the  Marne.  Brig. 
Gen.  McAlexander,  at  the  opening  of 
the  war  a  colonel,  commanded  the  38th 
Infantry  which  held  a  pivot  position  at 
Chateau-Thierry. 

The  Colorado  Society  of  Engineers  at 
its  recent  discussion  of  municipal  affairs 
had  as  its  principal  speaker  Professor 
E.  H.  Gardner,  marketing  and  advertis- 
ing expert  of  the  University  of  Wis- 
consin. 


( 

Personal  Notes 


^ 


E.  P.  Lamb,  formerly  with  the 
Jahncke  Dry  Dock  Co.,  of  New  Orleans, 
La.,  has  been  appointed  district  man- 
ager of  the  Trans-Continental  Engi- 
neering Company's  New  Orleans  office. 

CHAKLEi  A.  Patterson,  formerly 
town  and  city  engineer  of  Torrington, 
Conn.,  has  recently  opened  an  office  in 
the  Chamber  of  Commerce  Building, 
that  city,  to  engage  in  the  practice  oi 
engineering  and  architecture. 

John  M.  Belknap,  for  the  past 
seven  years  connected  with  the  engi- 
neering department  of  the  Lord  Con- 
struction Co.,  New  York  City,  has  re- 
lived to  accept  a  position  as  resident 
engineer  for  the  Terry  &  Tench  Co. 
on  the  construction  of  the  Bear 
Mountain-Hudson  River  bridge  and 
highway      approaches      at      Peekskill, 


Arthur  J.  Beinline  has  reopened 
consulting  offices  at  1910  Webster 
Ave.,  New  York  City,  where  he  will 
again  practice  architectural  and  struc- 
tural engineering. 

Walter  Clemens  Gernt,  formerly 
with  the  H.  J.  Clemens  Co.,  of  Detroit, 
Michigan,  has  become  associated  with 
J.  French  Paddock  and  associates, 
Detroit,  civil,  architectural  and  land- 
scape engineers.  Mr.  Gernt  will  act 
as  general  manager  and  will  specialize 
in  design  and  installation  of  water- 
works, and  hydraulic  equipment. 

Carl  G.  Yarling  has  been  appointed 
assistant  engineer  of  Kokomo,  Ind., 
under  Charles  L.  Sellers,  as  city  civil 
engineer,  appointment  to  become  ef- 
fective May  1.  Fred  Davenport,  who 
was  employed  by  the  city  as  special 
engineer  for  the  construction  of  the 
large  Washington  street  sewer  in  1921, 
was  appointed  surpervising  engineer  to 
assist  Mr.  Yarling  in  carrying  through 
the  heavy  street  building  program  al- 
ready begun  this  year. 

Col.  William  B.  Greeley,  chief 
forester,  U.  S.  Forest  Service,  has  been 
awarded  a  Distinguished  Service  Medal 
by  the  War  Department.  Col.  Greeley 
supervised  the  operations  of  all  forestry 
troops  in  France  and  was  awarded  the 
Legion  of  Honor  by  the  French  Govern- 
ment and  the  Distinguished  Service 
Order  by  Great  Britain. 

M.  C.  Noble,  recently  appointed, 
chief,  bureau  of  roads  and  bridges, 
Nebraska  Department  of  Public  Works, 
has  been  in  road  work  in  the  Middle 
West  for  a  number  of  years.  He  was 
graduated  from  Iowa  State  College, 
from  which  institution  he  secured  a  civil 
engineering  degree,  and  after  gradua- 
tion spent  a  year  on  land  drainage  in 
Minnesota  and  Iowa.  During  the  next 
three  years  he  engaged  in  road,  bridge, 
drainage  and  land  surveying  work  in 
Iowa.  During  the  war  he  was  a  first 
lieutenant  in  the  Coast  Artillery  Corps, 
spending  fourteen  months  overseas. 
Upon  his  return  he  was  made  project 
engineer  with  the  Nebraska  Department 
of  Public  Works  and  later  became  as- 
sistant division  engineer.  Previous  to 
his  appointment  as  chief  of  the  bureau 
of  roads  and  bridges  he  was  division 
engineer  with  the  Nebraska  Depart- 
ment of  Public  Works. 

Paul  E.  Green,  consulting  engineer, 
Chicago,  has  been  appointed  by  the 
finance  comtnittee  of  the  Chicago  City 
Council  to  investigate  and  report  on  all 
street  pavements  laid  in  1922.  An  ap- 
propriation of  $40,000  is  available  for 
the  work. 

Colonel  Charles  Keller,  whose 
resignation  as  Engineer  Commissioner 
of  the  District  of  Columbia  was  noted 
in  these  columns  recently,  has  become 
associated  with  the  Byllesby  Engineer- 
ing &  Management  Corp.  He  is  now  on 
the  ground  as  business  manager  of  the 
El  Dorado  hydro-electric  project,  under 
construction  by  the  Western  States  Gas 
&  Electric  Co.  in  the  Sierras  near 
Placerville,  Calif. 

H.  A.  Van  Norman,  assistant  engi- 
neer in  the  bureau  of  water-works  and 
supply  of  the  Los  Angeles,  Calif., 
board  of  public  works,  has  been  ap- 
pointed special  consulting  engineer  to 
advise  the  board  on  Rpwer  construction 
work  under  a  recently  voted  bond  issue 
of  $12,000,000.  Mr.  Van  Norman  was 
division  engineer  on  the  construction  of 
the    Los    Angeles    aqueduct   and    later 


was  in  charge  of  the  Owens  Valley  and 
part  of  the  Mojave  divisions  where  the 
large  steel  siphons  were  constructed. 

C.  N.  Phillips,  formerly  office  engi- 
neer for  the  Miami  Conservancy  Dis- 
trict, Dayton,  Ohio,  has  accepted  a  po- 
sition with  the  Electric  Bond  and  Share 
Co.  of  New  York.  Mr.  Phillips  was 
associated  with  the  flood-prevention 
work  for  six  and  one-half  years  as  field 
eng^ineer  in  charge  of  preliminary  sur- 
veys, and,  during  the  construction 
period,  as  office  engineer,  acting  as  per- 
sonal assistant  to  the  chief  engineer, 
Arthur  E.  Morgan,  and  Charles  H. 
Paul,  his  successor. 
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John  G.  Rodgers,  vice-president  of 
the  Pennsylvania  R.R.,  in  charge  of  the 
northwestern  region  and  located  at  Chi- 
cago, died  April  11  at  Camden,  S.  C. 
He  was  born  in  Philadelphia,  Pa.,  in 
186.5.  In  1882  he  entered  the  service 
of  the  Pennsylvania  R.R.  as  rodman 
and  became  an  assistant  engineer,  but 
later  went  into  the  operating  depart- 
ment. 

Henry  A.  Young,  of  the  consulting 
engineering  firm  of  Young  &  Hyde,  Inc., 
New  York  City,  died  at  his  home  in 
Maplewood,  N.  J.,  April  23.  Mr.  Young 
had  been  engaged  in  the  design  and  con- 
struction of  fortifications  in  the  United 
States  Engineering  Department,  and 
later  as  engineer  in  the  United  States 
Reclamation  Service.  He  was  identified 
with  the  con.struction  of  the  Huntley 
Irrigation  Unit,  at  Huntley,  Montana. 
In  1906  he  took  charge  of  the  design 
and  construction  of  a  water  supply  sys- 
tem for  the  City  of  Camaguey,  Cuba, 
and  shortly  after  his  return  to  New 
York  in  1909  formed  the  firm  of  Young 
&  Hyde,  Inc. 

Max  Gary,  the  well-known  German 
cement  expert  and  professor,  died  in 
Berlin  on  April  9  in  his  sixty-fourth 
year.  Prof.  Gary  was  connected  with 
the  goveriunent  testing  laboratory  at 
Dahlem,  Berlin,  for  many  years.  His 
investigations  into  cement  are  among 
the  best  known  of  the  Gorman  studies. 
He  was  in  this  country  in  1912  attend- 
ing the  last  meeting  of  the  Inter- 
national Association  for  Testing  Ma- 
terials. 

Dr.  S.  S.  Wheeler,  one  of  the 
founders  of  the  United  Engineering 
Society  and  former  president  of  the 
American  Institute  of  Electrical  Engi- 
neers, died  at  his  home  in  New  York, 
April  20,  aged  64  years.  Dr.  Wheeler, 
educated  at  Columbia  College,  New 
York  City,  was  given  an  honorary  de- 
gree of  Doctor  of  Science  by  Hobart 
College  and  Master  of  Science  by 
Columbia  University.  He  was  one  of 
the  early  associates  of  Thomas  A.  Edi- 
son, being  the  designer  and  manufac- 
turer of  one  of  the  first  successful  small 
motors  made.  At  the  time  of  his  death 
he  was  at  the  head  of  the  Crocker- 
Wheeler  Co.,  Ampere,  N.  J.,  large 
manufacturers  of  electrical  machinery. 

W.  .1.  Mi'RPllv.  builder  of  the  Ari- 
zona canal,  which  irrigates  half  of  the 
acreage  of  the  Salt  River  valley,  and 
for  years  connected  with  railroad  con- 
struction in  the  southwe.xt,  died  a,t 
Phoenix,  Ariz.,  April  17,  at  the  age  of 
84.  He  was  born  in  New  Hartford, 
N.  Y. 
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Asphalt  Producers  Confer  on 
Fewer  Varieties 

Meeting  at   Department  of  Commerce 

Lays   Foundation  for  Waste 

Elimination  Program 

IN  LINE  with  Secretary  of  Commerce 
Hoover's  program  for  the  elimination 
of  waste  in  industry  producers  of 
asphalt  for  paving  work,  representing 
a  large  percentage  of  the  country's 
yearly  output,  met  in  a  preliminary 
conference  with  the  Division  of  Simpli- 
fied Practice  of  the  Department  of 
Commerce  in  Washington  April  24,  en- 
dorsed the  general  principle  of  reducing 
excess  varieties  of  their  product,  fixed 
May  28  as  the  date  of  a  general  con- 
ference of  producers  and  users  of 
asphalt,  the  latter  to  be  represented 
by  delegates  from  the  principle  engi- 
neering societies  and  specification- 
making  bodies  in  the  road  and  paving 
field,  and  recommended  as  a  basis  for 
discussion  at  the  forthcoming  meeting 
the  penetration  limits  for  asphalt  em- 
bodied in  the  tentative  specifications  of 
the  American  Society  for  Testing  Ma- 
terials. The  producers  also  agreed 
unanimously  to  submit  to  the  Depart- 
ment of  Commerce  before  the  next 
meeting  figures,  in  percentages  of  ship- 
ments during  1922,  indicating  the 
range  of  varieties  of  asphalt  for  road 
work  they  were  called  upon  to  pro- 
duce. Last  week's  meeting,  arranged 
between  the  Asphalt  Association  of 
New  York  and  the  Department  of 
Commerce,  followed  a  presentation  of 
the  case  for  fewer  grades  of  asphalt 
and  a  subsequent  discussion  both  by 
users  and  producers  published  recently 
in  Engineering  Neivs-Record. 

Needless  Waste  in  Present  Practice 

The  preliminary  conference  was  at- 
tended by  representatives  of  the  lead- 
ing producing  companies  and  was 
opened  by  William  A.  Durgin,  chief  of 
the  Commerce  Department's  Division 
of  Simplified  Practice,  who  explained 
the  general  features  of  Mr.  Hoover's 
program  of  waste  elimination  in  indus- 
try. R.  M.  Hudson,  Mr.  Durgin's  as- 
sistant, presided  at  the  session.  J.  R. 
Draney,  U.  S.  Asphalt  Refining  Co., 
New  York,  outlined  the  history  of  at- 
tempts at  reducing  the  number  of 
gi'ades  of  asphalt  called  for  in  road 
and  paving  specifications,  emphasizing 
the  point  that  in  different  sections  of 
the  country  different  penetration  limits 
were  demanded  for  material  under 
identical  conditions  of  traffic  and  tem- 
perature. Present  practice,  he  stated, 
results  in  a  needless  waste  of  labor  at 
the  refineries,  requires  excessive  stor- 
age and  increases  capital  costs. 

Supplementing  Mr.  Draney's  re- 
marks, Prevost  Hubbard  of  the  Asr 
phalt  Association  referred  to  the  work 
on  simplification  of  grades  done  bv  the 
U.  S.  Bureau  of  Public  Roads  the 
Asphalt  Association,  and  the  .-American 
Society  for  Testing  Materials.  The 
latter  organization  now  has  tentative 
specifications  which  confine  the  grades. 


To  Sell  Universal  Cement  by  Bag 
Instead  of  Barrel 

Beginning  June  1,  Universal  port- 
land  cement  will  be  sold  and  invoiced 
by  the  sack  instead  of  by  the  barrel. 
This  change,  the  company  announces, 
is  made  only  after  sending  an  inquiry 
to  thousands  of  cement  buyers,  includ- 
ing dealers,  contractors,  architects  and 
engineers,  large  industrial  concerns 
and  others.  'The  replies  were  over- 
whelmingly in  favor  of  the  change. 


To  Simplify  Sewer  Pipe 

Washington  Correspondence 
A  survey  of  types  and  varieties  of 
sewer  pipe,  drain  tile  and  specials,  flue 
linings  and  specials  and  wall  copings 
and  specials  looking  toward  elimination 
of  excess  types  is  to  be  undertaken  by 
the  Eastern  Clay  Products  Association 
and  the  Clay  Products  Association.  A 
meeting  of  all  interests  concerned  will 
be  held  Oct.  22  to  consider  the  results 
of  the  surveys.  This  is  the  result  of  a 
preliminary  conference  on  the  subject 
held  April  23  with  the  Division  of  Sim- 
plified Practice  of  the  Department  of 
Commerce. 

The  conference  decided  to  have  the 
two  associations  make  a  survey  of  the 
field  in  the  materials  mentioned,  using 
the  data  each  now  has  and  filling  in  as 
is  required,  and  to  submit  the  results 
to  a  final  conference  Oct.  22. 


as  determined  by  penetration,  to  eight. 
About  one-half  of  the  country's  asphalt 
tonnage,  Mr.  Hubbard  pointed  out, 
goes  into  paving  work  and  the  re- 
mainder into  rcofing  and  manufactured 
products. 

Col.  Compton  Presents  Data 

As  a  basis  for  discussion,  Col.  R. 
Keith  Compton,  chairman,  Paving 
Commission,  Baltimore,  presented  the 
results  of  a  questionnaire  sent  out  in 
November  and  December,  1922,  to  cities 
and  state  highway  departments  asking 
for  a  statement  of  penetration  limits 
specified  for  various  types  of  asphalt 
pavement,  including  asphalt  macadam, 
asphaltic  concrete  (coarse  aggre- 
gate), asphaltic  concrete  (fine  ag- 
gregate), and  sheet  asphalt.  For 
asphalt  macadam  33  different  sets  of 
penetration  limits  were  reported;  for 
asphaltic  concrete  (coarse  aggregate), 
25;  for  asphaltic  concrete  (fine  aggre- 
gate) 27;  and  for  sheet  asphalt,  49. 
Col.  Compton's  figures  were  regarded 
as  convincing  evidence  of  an  oppor- 
tunity  for   simplification. 

What  the  present  demand  for 
varieties  means  in  the  way  of  added 
expense  at  the  refineries  was  explained 
by  Herbert  Spencer,  of  the  Standard 
Oil  Co.  of  New  Jersey,  who  referred 
to  such  items  as  addi'^nal  pumps  and 
pipe  lines,  storage  facilities,  land  and 
general  overhead  expense.  The  state 
highway  departments,  it  was  pointed 
out,  call  for  a  greater  variety  of 
asphalt  grades  than  do  other  con- 
sumers. 

Speaking  for  the  Texas  Co.,  William 
H.  Kershaw  told  how  his  organization 
had  met  demands  for  large  tonnages 
during  1922  with  5  standard  consis- 
tencies based  on  a  penetration  scale  of 
40-50;  50-60;  60-70;  90-100;  115-130. 
In  addition,  another  grade  for  paving 
block  filler  was  produced.  Mr.  Ker- 
shaw endorsed  the  8  ranges  of  pene- 
tration embodied  in  the  tentative  speci- 
fications of  the  American  Society  for 
Testing   Materials. 

C.  N.  Forrest,  of  the  Barber  Asphalt 
Co.,  Maurer,  N.  J.,  stated  that  the  limit 
of  accuracy  of  the  penetration  test  is 
4  to  5  points,  so  that  specified  ranges 
involving  differences  of  one  or  two 
points  are  a  needless  refinement.  R.  S. 
Townsend,  of  the  Atlantic  Refining  Co., 
Philadelphia,  believed  that  six  or  seven 
asphalt  grades  for  paving  and  road 
work,  with  an  additional  grade  for 
block  filler,  would  meet  all  reasonable 
requirements.     L.  M.  Law,  of  the  New 


Orleans  Refining  Co.,  told  that  during 
1922  his  organization  had  been  able  to 
fill  52  per  cent  of  its  orders  with  5 
grades  of  material;  the  remaining  48 
per  cent  had  required  20  different  pene- 
tration ranges. 

Engineers  at  Second  Conference 

On  motion  by  Mr.  Kershaw,  it  was 
decided  to  limit  the  scope  of  the  pro- 
posed program  for  eliminating  varieties 
to  asphalt  for  paving,  excluding  road 
oils  and  surfacing  materials  and 
asphalt  used  for  roofing.  A  motion  also 
was  passed  putting  the  industry,  as 
represented  at  the  meeting,  on  record 
as  desiring  to  reduce  varieties  of 
asphalt  used  for  paving  purposes. 

After  further  discussion  the  meet- 
ing unanimously  adopted  a  resolution 
recommending  as  the  basis  for  discus- 
sion at  the  May  28  meeting  the  scale 
of  8  penetration  limits  for  paving  as- 
phalt included  in  the  tentative  specifi- 
cations of  the  American  Society  for 
Testing  Materials.  The  penetration 
scale  referred  to  is  as  follows:  25-30; 
30-40;  40-50;  50-60;  60-70;  70-90; 
90-120;  120-150;  or  a  total  of  eight 
grades.  (The  first  two  limits  have 
been  recommended  by  Committee  D-4 
but  not  yet  adopted  as  tentative.) 

At  the  forthcoming  meeting  on  May 
28,  the  following  organizations,  in  ad- 
dition to  the  producing  companies,  will 
be  invited  to  send  representatives: 
American  Society  for  Testing  Ma- 
terials; American  Society  of  Municipal 
Improvements ;  American  Association 
of  State  Highway  Officials;  American 
Society  of  Civil  Engineers.  In  addition, 
it  is  planned  to  have  representation 
from  the  U.  S.  Bureau  of  Public  Roads, 
the  United  States  Chamber  of  Com- 
merce, and  the  engineering  press. 

Those  who  attended  the  April  24 
meeting  were:  William  A.  Durgin  and 
R.  M.  Hudson,  Division  of  Simplified 
Practice,  Department  of  Commerce; 
Herbert  Spencer,  Standard  Oil  Co.  of 
New  Jersey;  J.  R.  Dranev.  U.  S.  As- 
phalt Refining  Co.;  C.  N.  Forrest, 
Barber  Asphalt  Co.;  Prevost  Hubbard 
and  J.  E.  Pennybacker.  the  Asphalt 
Association;  Irvin  K.  Giles  and  R.  S. 
Townsend,  Atlantic  Refining  Co.;  Ben- 
ton L.  Bove,  Standard  Oil  Co.  of  New 
York;  W.'H.  Kershaw,  the  Texas  Co.; 
L.  M.  Law,  New  Orleans  Refining  Co.; 
E.  W.  McCullough,  U.  S.  Chamber  of 
Commerce;  Col.  R.  Keith  Compton,  Bal- 
timore Paving  Commission;  and  R.  K. 
Tomlin,  Jr.,  associate  editor,  Enginecr- 
hig  Xeivs-Record. 
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Argue  Trade  Data  Exchange 
Case  Before  Supreme  Court 

Issues  of  Price  Agreements  and  Trade 

Association  Activities  Involved 

in  Government  Appeal 

Washington  Corresiiondence 
Arguments  were  presented  April  25 
and  26  before  the  United  States 
Supreme  Court  in  the  case  of  the  gov- 
ernment against  the  American  Linseed 
Oil  Co.  and  others,  involving  the  right 
of  business  to  exchange  trade  informa- 
tion through  associations  or  through 
private  bureaus  acting  as  clearing 
houses  for  such  data.  The  case  is 
considered  to  be  the  most  important  to 
trade  associations  since  the  hardwood 
lumber  case,  but  it  involves  different 
questions  than  the  latter. 

The  Federal  government  alleged  that 
by  exchanging  various  forms  of  infor- 
mation which  were  distributed  as 
statistics  by  the  Armstrong  Bureau  of 
Related  Industries  the  defendant  lin- 
sfed  oil  companies  created  a  condition 
tending  to  prevent  competition  in  prices 
of  their  product.  The  United  States 
District  Court  for  Northern  Illinois, 
where  the  suit  originally  was  insti- 
tuted in  1921,  held  for  the  defendants 
and  ordered  the  suit  dismissed,  the  gov- 
ernment appealing. 

In  arguing  before  the  Supreme  Court, 
Special  Assistant  Attorney  General 
James  A.  Fowler  declared  that  daily 
and  instantaneous  price  reports  were 
sent  the  bureau  by  the  linseed  oil  mem- 
bers, and  relayed  back  to  the  members 
by  the  bureau,  and  charged  that  each 
(lay  each  member  knew  the  prices 
quoted  by  his  competitors. 


Lakewood  Wins  Appeal  on  Carr 
Finishing  Machine  Patents 

In  an  opinion  just  rendered  by  Judge 
Page,  the  U.  S.  Circuit  Court  of  Ap- 
peals for  the  Seventh  Circuit  has  upheld 
the  validity  of  the  Carr  strike-off  and 
tamper  patents  for  concrete-road  fin- 
ishing machines,  manufactured  by  the 
Lakewood  Engineering  Co.,  Cleveland, 
and  has  declared  the  Maxon  finishing 
machine  an  infringement.  The  decision 
just  rendered  reverses  the  ruling  of  the 
lower  court  which  dismissed  the  Lake- 
wood  Company's  claims.  The  principals 
in  the  case  were  Edward  G.  Carr  and 
the  Lakewood  Engineering  Co.,  against 
Glenway  Maxon,  Jr.  The  opinion  of 
the  Court  of  Appeals  concludes  with 
this  statement:  "The  claims  of  both 
Carr  patents  are  valid  and  infringed, 
and  the  decree  is  reversed  with  the 
direction  to  enter  a  decree  for  an  in- 
junction and  accounting." 

In  di.scussing  the  rival  claims  the 
Court  said:  "In  1920,  appellee, 
[Maxon]  a  former  employee  of  Carr. 
made  the  machine  complained  of  and 
put  it  into  use.  Appellee's  description 
of  his  machine  shows  clearly  that  there 
is  no  .substantial  difference  between  it 
and  appellants'  [Lakewood's]  machine. 
The  chief  claim  of  difference  is  that, 
whereas  appellants'  tamper  has  a  quick 
up-and-down  motion,  the  tamper  in  ap- 
pellee's machine  drops  until  it  comes 
in  contact  with  the  road,  and,  as  the 
piston  comes  up  in  the  cylinder,  the 
pressure  is  built  up  and  forces  down  the 
tamper  until  it  reaches  the  limit  of  its 
Rtr!l;c,  which  is  the  top  of  the  forms. 
By  this  alleged   operation,   it  is  urged 


that  appellee  escapes  infringement  of 
the  vibratory  element  in  appellants' 
claims.  ...  As  the  whole  move- 
ment [of  the  Maxon  tamper]  is  made 
by  the  regular  uninterrupted  motion  of 
the  engine,  transmitted  through  its 
crank-shaft  and  the  piston  attached 
thereto,  the  movement  of  the  tamper 
must  have  the  same  regularity  and  can- 
not go  down  slowly  and  come  up  quickly 
as  claimed.  There  is  no  difference  be- 
tween the  operation  of  the  tampers 
in  the  two  machines,  and  we  are  of 
opinion  that  infringement  is  clearly 
shown." 

Space  for  Water- Works  Exhibit 
at  Detroit  Over-Subscribed 

Water  -  works  manufacturers  have 
over-subscribed  the  space  available  for 
exhibits  in  connection  with  the  annual 
convention,  in  Detroit,  of  the  American 
Water  Works  Association,  May  21-25. 
In  order  to  take  care  of  all  applications 
the  exhibit  committee,  of  which  George 
McKay,  Jr.,  is  chairman,  has  been 
compelled  to  reduce  the  amount  of  space 
desired  by  exhibitors  wanting  more 
than  two  booths. 
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SEajviCE  Motors,  Inc.,  a  Delaware 
corporation,  has  taken  over  the  busi- 
ness of  the  Service  Motor  Truck  Co., 
Wabash,  Ind.,  and  will  continue  to 
build  motor  trucks  and  railroad  motor 
coaches.  This  is  a  result  of  the  re- 
organization plans  started  last  Novem- 
ber and  is  said  to  assure  adequate 
capital  to  meet  all  needs  for  manufac- 
turing and  further  expansion.  Paul 
Moore  is  president  and  general  man- 
ager of  the  organization. 

BucYRUs  Co.,  South  Milwaukee,  Wis., 
announces  the  appointment  of  W.  M. 
Myers  as  works  manager,  effective  last 
month.  Mr.  Myers  is  a  native  of  Rich- 
mond, Va.,  and  has  served  with  the 
American  Locomotive  Co.,  the  Baldwin 
Locomotive  Works  and  the  Lima  Loco- 
motive Works.  He  resigned  from  the 
last  named  company  to  accept  a  com- 
mission as  officer  in  the  Ordnance  De- 
partment of  the  Army  in  1917.  At  the 
close  of  the  war  he  was  commissioned 
in  the  Ordnance  Department  of  the 
regrular  Army  and  was  stationed  at  the 
Watertown  Arsenal. 

Flovd  C.  Furlow,  president,  the  Otis 
Elevator  Co.,  died  April  20  in  New 
York.  He  was  40  years  old  and  had 
been  connected  with  the  Otis  company 
for  18  years;  he  was  made  president 
five  years  ago.  He  was  educated  at 
Georgia  Institute  of  Technohigy  and 
at  Worcester  Polytechnic  In.stitute. 
For  .several  years  he  pursued  the  pro- 
fession of  ron.sulting  engineer  at  At- 
lanta and  at  the  same  time  was_  a  lec- 
turer in  experinienlal  engineering  at 
Georgia  T'  h.  In  1002  he  was  made 
chief  engini'er  of  the  I'lunger  Elevator 
Co.  of  Worrester,  Mass.,  and  two  years 
later  became  v'cc-prcsidcnt  of  that 
company.  Mr.  Furlow  l)orame  chief  en- 
gineer for  the  Otis  Elevator  Co.  in 
1905  a-  d  so  n  after  v  ns  made  vice- 
president  and  then  president. 


Equipment  and  Materials 

\  1 

\  alve  for  Water  Columns 

Absence  of  cup  packing,  direct  flow 
of  water  and  reduced  number  of  parts 
are  the  main  advantages  of  a  new 
valve  for  railway  water  columns  which 
has  been  introduced  by  the  T.  W.  Snow 
Construction  Co.,  Chicago.  With  the 
valve  in  closed  position,  as  shown,  the 
bottom  chamber  is  filled  with  water 
which  leaks  in  around  the  lower  part 
of  the  plunger  or  main  valve.  The 
first  downward  movement  of  the  valve 
rod  opens  the  pilot  valve  in  the  bot- 
tom of  the  main  valve  thus  allowing 
the  water  to  escape  upward  but  to  act 


as  a  cushion  as  the  main  valve  descends 
into  the  chamber.  In  this  open  posi- 
tion there  is  almost  unobstructed  flow 
from  the  main  to  the  water  column,  as 
the  water  does  not  flow  through  or 
around  the  valve  and  there  are  no  ports 
or  by-passes  to  clog  or  freeze  up.  The 
long  sweep  of  the  curved  connection  is 
also  claimed  to  reduce  materially  the 
friction  of  the  water.  As  the  valve  is 
raised,  its  bottom  flange  tends  to 
nocket  water  above  it,  the  only  escape 
being  the  tapered  clearance  space.  In 
this  way  the  valve  forms  its  own  dash- 
pot  to  prevent  sudden  closing  and  con- 
sequent water  hammer.  A  large  bolted 
door  on  the  water  chamber  enables  the 
entire  valve  to  bo  removed  after  dis- 
connecting one  attachment  to  the  valve 
rod.  The  vertical  pipe  of  the  water 
column  is  seated  on  a  ball  bearing. 


Welded-FIange  Pipe  Coupling 

To  prevent  corrosion  at  exposed 
threads  of  pipe  having  screw  flanges 
or  couplings  the  National  Boiler  Wash- 
ing Co.,  Chicago,  has  developed  a  joint 
formed  by  drop-forged  steel  flanges 
welded  to  the  pipe,  thus  eliminating 
threads.  In  installing  a  boiler-washin? 
plant  for  a  railway  roundhouse  the 
piping  is  located  on  the  plans,  lengths 
and  angles  being  determined  accurately. 
Pipe  is  cut  to  lensrth  at  the  shop  and 
then  fitted  with  the  drop-forged  flanges, 
which  are  bored  to  the  proper  angle, 
heated,  shrunk  in  place  and  finally 
welded.  The  faces  of  the  flanges  are 
ground  at  the  proper  angle  to  give  a 
smooth  surface  for  the  gaskets.  It  is 
stated  that  with  the  piping  thus  com- 
pleted at  the  shop  there  is  material  re- 
duction in  the  lime  and  cost  of  installa- 
tion as  compared  with  work  where  the 
niping  is  cut,  bent  and  threaded  in  the 
field. 
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Average  Weekly  Value  of  April  Contracts  Let 
Over  59  Per  Cent  Heavier  Than  in  1922 

Total  of  794  Awards  During  April,  Average  Value  $250,629 
Compared  With  912  in  March,  Averaging  $263,000 


Contracts  awarded  in  the  four  issues 
of  Enghieermg  News-Record  during 
April,  totaled  $198,665,000  as  compared 


The  April  weekly  average,  $49,750,- 
000,  represents  an  increase  in  money 
value  of  14  per  cent  above  the  weekly 


Building  Interests  Plan 
Check  on  Rising  Costs 

New  York  Contractors,  Architects, 
Bankers  and  Others  Appoint 
Committee  of  Fifteen  to  Act 

TO  DEVELOP  a  plan  for  relieving 
the  acute  situation  in  New  York 
building  construction  caused  by  rapidly 
rising  costs  of  labor  and  materials,  a 


Engineering  News-Record 

Construction  Cost 

Index  Number 

May,  1923 216.70 

April,  1923 213.50 

May,  1922 164.62 

Peak,  June,  1920 273.80 

1913 100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  advanced  3.2  points  since  last  month,  due  to 
higher  lumber  and  steel  prices  and  stiffening  in  labor 
rates.  Yellow  pine  rose  $2  per  M.  ft.  in  month.  Steel 
contract  prices  higher;  demanding  of  premiums  for 
quick  deliveries,  less  frequent.  The  average  rate  for 
common  labor  is  now  51c.  Thus,  general  construction 
cost  is  31  per  cent  higher  than  one  year  ago  and  20  per 
cent  under  the  peak;  it  is  116  per  cent  above  the 
1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

April,  1923      (4  issues  of  E.  N.-R.)    160 

March,  1923   (5  issiies  of  E.  N.-R.)    195 

April,  1922      U  issues  of  E.  N.-R.)    150 

1913    100 

Yearly 

1922  (entire  year)    . 130 

1921   (entire  year)    88 

1920  (entire  year)    91 

1913    100 

Engineering  News-Record's  Construction  Volume 
Inde.x  Number  is  160  for  the  month  of  April,  and  130 
for  the  whole  of  1922,  as  against  100  for  1913.  This 
means  that  the  actual  volume  of  construction  in  1922 
(not  the  mere  money-value  of  the  contracts  let  that 
year)  is  30  per  cent  above  the  volume  of  construction 
for  1913.  Our  monthly  volume  number,  160  for  April, 
1923,  is  really  the  increment  of  construction,  and  in- 
dicates the  rate  at  which  contracts  are  being  let  a^ 
compared  with  1913  awards. 


with  $240,349,000  in  the  five  issues  of 
March.  This  represents  an  average 
weekly  value  of  $49,750,000  for  April, 
against  $48,000,000  during  the  preced- 
ing month. 

The  number  of  awards  totaled  794 
during  April,  with  an  average  value  of 
$250,629  as  compared  with  912  in  March, 
averaging  $263,000  per  contract. 


average  of  $43,313,000,  for  the  corre- 
sponding period  in  1920.  Weekly  aver- 
age for  April,  1921  was  $26,417,000. 

Minimum  costs  observed  in  Construc- 
tions News  on  each  class  of  construc- 
tion are  as  follows:  Water-works, 
$15,000;  other  public  works,  $25,000; 
industrial  construction,  $40,000  and  com- 
mercial  buildings,   $150,000. 


conference  was  held  April  30  at  the 
Engineering  Societies'  Building,  at 
which  were  present  more  than  100 
contractors,  architects,  bankers,  real 
estate  men,  merchants  and  representa- 
tives of  insurance  companies.  After 
a  general  discussion  an  advisory  con:- 
mittee  of  fifteen  was  appointed  to  seek 
a  remedy  for  conditions  which  threaten 


VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  AND  CANADA  DURING 

APRIL,  1923 

New 

Middle 

Middle 

West  of 

England 

.\tlantic 

Southern 

West 

Mississippi 

Western 

Canada 

Total 

$152,000 

$5,063,000 

$1,207,000 

$987,000 

$934,000 

$151,000 

$50,000 

$8,344,000 

1  16,000 

1,672,000 

251,000 

2,830.000 

370,000 

258,000 

5,497.000 

25.000 

503,000 

420,000 

714,000 

1,163,000 

104,000 

381,000 

3,310,000 

.1  irrigation 

50,000 

29,000 

1,101,000 

1,135,000 

72,000 

119,000 

2,506,000 

451,000 

4,200,000 

5,548,000 

6,734,000 

7,712,000 

2,315,000 

2,681,000 

29,641,000 

4,562.000 

13,490,000 

673,000 

7,367,000 

1  1,605,000 

5,334.000 

2.750,000 

45,781,000 

6,650,000 

27,263,000 

9,094,000 

15,177,000 

12,195,000 

7,371,000. 

1,649,000 

79,399,000 

46.000 

1,051,000 

439,000 

2,276,000 

314,000 

1,152,000 

5,278,000 

Miscellaneoxis 

1.625,000 
$13,627,000 

4,857,000 

275,000 

2,755,000 

957,000 

3.978,000 

4,262,000 
$11,892,000 

18,709,000 

Total 

$58,149,000 

$17,936,000 

$39,941,000 

$36,385,000 

$20,735,000 

$198,665,000 

Cement  Consumption  Increases 

Portland  cement  consumption  in  the 
Eastern  states  of  the  country  between 
1918  and  1922  increased  64  per  cent,  or 
from  22,963,000  to  37,688,000  bbl.,  ac- 
coi'ding  to  a  study  just  made  by  th^ 
Cement  Information  Service.  The 
greatest  increase  in  the  use  of  port- 
land  cement  during  this  period  occuiTed 
in  the  State  of  New  York,  where  ship- 
ments grew  from  6,335,000  bbl.  in  1918 
to  13,212,000  bbl.  in  1922,  or  an  in- 
crease of  109  per  cent. 


The  largest  per  capita  consumption 
of  cement  throughout  the  Eastern 
states  in  1922  occurred  in  Delaware 
where  1.60  bbl.  per  person  were  used; 
in  New  York  the  consumption  per 
capita  in  1922  was  1.23  bbl.;  in  New 
Jersey  1.50  bbl.,  and  in  Pennsylvania 
1.15  bbl.  Over  11  per  cent  of  all  the 
Portland  cement  consumed  in  the 
country  in  1922  was  used  in  New  York 
State. 

There  were  13,055,000  bbl.  of  cement 
available  at  mills  throughout  the  en- 
tire country,  Apr.  1,  1923. 


to  halt  the  present  construction  pro- 
gram in  the  metropolitan  district.  With 
bricklayers  demanding  $12  to  $14  a 
day  and  common  labor  on  construction 
work  from  $7  to  $8  a  day,  according  to 
testimony  brought  out  at  the  meeting, 
wages  are  undergoing  what  was  charac- 
terized as  a  "snow-balling"  process, 
constantly  rolling  up  into  larger  sums. 
Cass  Gilbert,  architect,  said  that  he  had 
advised  clients  against  building  projects 
amounting  in  the  aggregate  to  $5,000,- 
000.  A  policy  of  discouraging  new 
building  ventures  under  present  condi- 
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tions  was  also  announced  by  R.  H. 
Shreve  of  the  firm  of  Carrere  & 
Hastings,  architects. 

Instances  of  ever  increasing  demands 
on  the  part  of  labor  were  cited  by  rep- 
resentatives of  the  Fred  T.  Ley  Co., 
the  Thompson-Starrett  Co.,  and  George 
A.  Fuller  Co.,  Marc  Eidlitz  &  Sons,  and 
the  Barney-Ahlers  Co.  W.  J.  Barney, 
head  of  the  organization  just  named, 
brought  out  the  further  point  that  labor 
was  only  one  of  the  present  difficulties. 
Material  prices  have  undergone  great 
increases,  he  said,  and  it  is  difficult 
and  often  impossible  to  secure  deliveries 
without  payment  of  premiums.  Many 
contractors,  he  predicted,  may  be  forced 
to  shut  down  work  rather  than  assume 
the  ever-mounting  costs. 

The  need  for  drawing  up  immediately 
a  program  of  action  was  stressed  by 
many  of  the  speakers.  This  will  be 
one  of  the  duties  of  the  committee  of 
fifteen  above  referred  to,  including  in 
its  membership  three  representatives 
from  each  of  the  following  interests: 
Builders,  architects,  bankers,  ovioiers, 
and  general  industry.  As  representa- 
tives of  the  construction  interests  the 
following  were  named  members  of  the 
committee:  Otto  M.  Eidlitz,  of  Marc 
Eidlitz  &  Sons;  W.  S..  Faddis,  of  Cald- 
well Wingate  Co.;  and  Louis  J.  .Horo- 
witz, president,  Thompson-Starrett  Co. 
This  week's  meeting,  it  is  understood, 
is  the  outcome  of  the  recent  letter  from 
Secretary  Hoover,  reprinted  elsewhere 
on  this  page,  suggesting  that  the  fed- 
eral government  would  gladly  co-oper- 
ate in  relieving  the  building  situation 
provided  the  construction  industry  took 
preliminary  action  by  drawing  up  some 
sort  of  definite  program  on  which 
to  act. 


Railway  Statistics  Issued 

In  its  annual  bulletin,  recently  issued, 
the  Car  Service  Division  of  the  Ameri- 
can Railway  Association  presents  a  sta- 
tistical digest  of  related  economic  and 
transportation  factors  applied  to  the 
movement  of  the  country's  production 
during  the  year  1922.  Cars  of  revenue 
freight  loaded  totalled  43,713,519,  as 
compared  with  39,323,158  in  1921; 
45,118,472  in  1920;  and  41,836,910  in 
1919.  The  total  car  loadings  (23,- 
465,127)  for  the  second  six  months  of 
1922,  the  period  including  the  shop- 
men's strike  and  the  two  coal  strikes, 
were  only  0.8  per  cent  less  than  for  the 
corresponding  six  months  of  1920, 
which  was  the  record  loading  in  the 
history  of  American  railway  operation. 

CARS  AXD  LOMOTIVES  AWAITING 
REPAIRS 

1922  Cars        Locomotives 

July  1 324,583  14,412 

JulylS 342,079  15,764 

August  1 345,013  18,078 

August  15 335,575  18,963 

September! 321,674  19,841 

September  1 5 304,548  20,157 

October) 291,654  19,727 

October  15 270,045  19,231 

November  1 249,960  18,366 

November  15 235.660  18,356 

December  I    226.288  18,009 

DecembcrlS 213,837  17,883 

1923 

January  1  216,011  15,549 

JanuarylS 217,200  16,073 

Kebruarv  1  209,471  15,412 

February  15 206,585  15,581 

The  railroads  are  making  progress  in 
restoring  the  condition  of  equipment 
impaired  during  the  shopmen's  strike. 
The  figures  above  from  July  1,  1922, 
to  Feb.  15,  1923,  show  the  number  of 
cars  and  locomotives  awaiting  repairs. 


Cement  Production  Reaches 
Record  Figures 

Production  and  shipments  of  portland 
cement  for  March  and  for  the  first 
quarter  of  this  year  are  greater  than 
for  any  similar  period  in  the  history 
of  the  industry. 

In  order  to  meet  the  demand,  the 
industry  is  now  producing  at  an  un- 
precedented rate.  The  production  of 
9,880,000  bbl.  in  March  shows  a  gain 
of  47  per  cent  over  that  month  in  1922, 
while  production  during  the  first  three 
months  amounted  to  25,669,000  bbl.,  or 
a  gain  of  68  per  cent  over  last  year. 

Stocks  of  finished  portland "  cement 
in  the  warehouses  of  the  various  pro- 
ducers amounted  to  13,055,000  bbl.  at 
the  end  of  March.  With  a  yearly 
capacity  of  all  producers  ranging  be- 
tween 140,000,000  and  150.000,000  bbl., 
there  will  be  no  cement  shortage  this 
year,  according  to  the  Atlas  Co.,  pro- 
vided there  is  no  railroad  embargo  and 
that  purchasers  do  not  concentrate 
their  ordei's   during  the  peak   months. 

Western  Pine  Manufacturers  Sued 

By  direction  of  Attorney  General 
Daugherty  a  suit  in  equity  against  the 
Western  Pine  Manufacturers'  Associa- 
tion, comprising  approximately  50  cor- 
porations, and  86  individuals,  officers 
of  the  companies  and  others,  was  filed 
April  30  by  Lafayette  French,  Jr.,  U.  S. 
Attorney  for  the  district  of  Minnesota, 
in  the  U.  S.  District  Court,  at  St.  Paul, 
praying  that  an  injunction  issue  against 
the  association  and  the  individuals 
named,  as  constituting  "a  combination 
and  conspiracy  in  restraint  of  inter- 
state trade  and  commerce  in  lumber." 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Marl^et 


Pig  Iron — Market  quiet;  all  business 
remains  at  $27  base,  Birmingham,  as  of 
month  ago.  Eastern  Pa.  No.  2X, 
dropped  $1.12  per  ton  in  month.  Basic 
iron  rose  50c.  in  Philadelphia  and  $1  in 
Cincinnati;  Xo.  2  foundry,  $1  in  Pitts- 
burgh and  Chicago  and  gray  forge,  50c. 
per  ton  in  Philadelphia,  since  last 
month. 

Railway  Supplies — Rail  buying  con- 
tinues fairly  active,  particularly  in 
West.  Minimum  on  light  rails  now  $45, 
against  $43  last  month,  at  Pittsburgh 
mills.  Standard  rails  remain  at  $43 
per  ton  f.o.b.  mill.  Track  supplies  and 
red  oak  ties  higher  in  St.  Louis;  spikes, 
bolts  a  d  angle  bars  also  advanced  at 
Birmingham. 

Pipe— Black  and  galvanized  wrought- 
«teel  pipe  discounts  dropped  two  point.4 
on  Pittsburgh  baaing  card  of  Apr.  10, 
change  reflected  in  Xew  York  ware- 
house discounts.  Birmingham  mill  base 
now  $49  on  6-in.,  cla.ss  "B,"  cast-iron 
pipe,  against  $48  per  ton,  one  month 
ago.  Rise  reflected  in  New  York,  Chi- 
cago and  St.  Louis  warehouses.  Sewer 
pipe  and  clay  drain  tile  cheaper  in  St. 
Louis;  slight  advances  in  sewer  pipe  in 
Baltimore  and  Boston. 

Road  Oils  and  Asphalt — Advance  of 
ie.  per  gal.  in  road  oils,  f.o.b.  New 
York;  slight  declines  in  St.  Louis. 
Scarcity  of  Mexican  oil  has  manifested 
itself  during  last  thirty  days.  Asphalt 
advanced  in  Bostf)n,  St.  lyiuis.  Balti- 
more, Montreal   and  Philadelphia. 


Paving  Materials — Granite  blocks 
down  50c.  per  M.  in  Philadelphia;  ad- 
vanced slightly  in  Kansas  City  and  Bos- 
ton. Wood  blocks  up  15c.  in  Boston  and 
35c.  per  sq.yd.  in  New  Orleans  due  to 
upward  tendency  in  price  of  oil.  Cross- 
walks, 6  X  24-in.,  and  5  x  16-in.  blue- 
stone  curbing  higher  in  New  York. 

Sand,  Gravel  and  Crushed  Stone — 
Sand,  $1.25  in  New  York,  against  $1 
per  cu.yd.  one  month  ago.  Advances 
also  reported  in  St.  Louis,  Dallas,  Bos- 
ton, Los  Angeles,  Baltimore  and  Bir- 
mingham, due  mostly  to  higher  labor 
costs.  Sand  down  slightly  in  New  Or- 
leans. Gravel  higher  in  St.  Louis  and 
Boston.  Crushed  stone  up  in  St.  Louis, 
Boston,  Los  Angeles  and  Baltimore. 

Lime  and  Cement — Hydrat<'d  lime  up 
in  New  York,  Boston,  Baltimore  and 
Atlanta;  down  in  St.  Louis.  Common 
lump  lime  cheaper  in  Boston  and  At- 
lanta. Lump  finishing,  lower  in  Boston 
but  advanced  slightly  in  Atlanta. 
Cement  prices  fairly  stable;  advances, 
however,  reported  in  Boston,  Atlanta, 
Los  Angeles  and  Baltimore. 

Structural  Steel  —  Steel  contract 
prices  advancing.  Premiums,  however, 
previously  demandeil  for  quick  deliv- 
eries, are  disappe9ring  from  the  market 
due  to  falling  off  in  demand  and  conse- 
quent increase  in  promptness  of  ship- 
ments. Shapes  and  plates  now  $2.50® 
$2.75;  bars.  |2.40(a$2.75  per  100  lb., 
f.o.b.  Pittsburgh.  Less  pressure  in 
dcm.Tn'l   for   nlates.      Mills   reluctant  to 


take  on  additional  orders  while  deliv- 
eries arc  still  behind  on  tonnages  al- 
ready booked. 

Brick  and  Hollow  Tile — Brick  prices 
unchanged  in  New  York  since  first  of 
the  year.  Common  brick  up  $1  in  .At- 
lanta, $1.50  in  Dallas,  $2  in  Boston  and 
$3.80  per  M.  in  Baltimore;  down  $1  in 
Kansas  City  and  slightly  lower  in  De- 
troit. Hollow  tile  higher  in  New  York, 
Chicago,  St.  Louis,  Baltimore  and  Bos- 
ton; no  declines. 

Lumber^ — Yellow  pine  timbers  up  $2 
per  M.  ft.  in  New  York,  since  month 
ago.  Pine  lumber  also  advanced  in 
Minneapolis,  Atlanta,  Birmingham,  De- 
troit and  St.  Louis  and  declined  in  Bos- 
ton and  Chicago.  Douglas  fir  timbers 
rose  in  San  Francisco,  Boston,  Seattle, 
Denver,  Minneapolis  and  Detroit;  no 
declines  reported.  Hemlock  advanced 
in  Denver;  no  changes  elsewhere  either 
in  hemlock  or  spruce. 

Explnxivps — Dynamite,  40  per  cent 
gelatin,  advanced  Ic.  per  lb.  in  New 
York,  Apr.  2.  Similar  advances  oc- 
curred in  both  40  and  60  per  cent,  in 
Minneapolis,  St.  Louis,  Denver,  Balti- 
more and  New  Orleans. 

Scrap^ — Prices  unchanged  in  New 
York;  slightly  higher  in  St.  T,ouis  de- 
spite fact  that  scrap  is  more  plentiful. 

Linseed  f)il — Raw  oil  advance<l  3c.  in 
New  York  and  10c.  per  gal.  in  Chicago, 
during  month.  Recent  advance  also  re- 
ported in  Dallas  with  declines  in  San 
Francisi'd  and  Montreal. 
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Hoover  Wants  ProKrain  Before 
Calling  Conference 

Secretary  of  Commei'ce  Hoover  will 
withhold  action,  for  the  present  at 
least  on  the  plan  for  calling  a  con- 
ference of  the  building  and  construction 
industries  with  a  view  to  stabilizing 
construction.  The  following  letter 
from  Mr.  Hoover,  made  public  by  the 
National  Lumber  Manufacturers  Asso- 
ciation, suggests  that  the  trades  them- 
selves should  formulate  some  sort  of 
program  as  a  preliminary  to  any  con- 
ference that  might  be  called: 

"I  have  received  several  score  of 
requests  that  a  conference  be  called  in 
Washington  of  the  building  and  con- 
struction material  industries  with  a 
view  to  evolving  some  sort  of  plan  for 
orderly  construction.     I  have  felt,  how- 


ever, that  it  would  be  very  diiRcult  for 
such  a  conference  to  arrive  at  concrete 
results  which  did  not  in  some  stage 
appear  to  be  unwarranted  restraint  on 
freedom  of  action  in  the  building  trades. 
"This  department  is  alive  to  the  ne- 
cessities of  larger  construction  due  to 
the  deficiencies  accumulated  over  many 
years  and  I  would  deplore  official  action 
which  might  have  unexpected  results. 
It  is  vital  for  the  country  that  our  con- 
struction industries  should  proceed  in 
an  orderly  manner  without  inflation 
in  prices  or  costs,  as  such  inflation 
would  inevitably  bring  about  a  buyers' 
strike.  I  have  felt  that  the  Govern- 
ment could  contribute  something  to  the 
situation  by  withholding  its  own  build- 
ing programs  as  far  as  possible,  thus 
giving  a  clearer  field  to  private  con- 
struction.      Government     construction 


Next  Week — See  first  page  of 
Construction  News. 


could  be  speeded  up  at  such  times  as 
there  is  relaxation  in  private  demand. 
"I  am  at  all  times  only  too  willing 
and  anxious  to  cooperate  with  the 
trades  in  these  great  questions,  but  be- 
fore assembling  a  conference,  I  feel  we 
should  have  before  us  from  the  trades 
themselves  some  sort  of  program  as  to 
what  might  be  accomplished  by  such  a 
conference.  I  would  be  greatly  obliged 
if  you  could  make  any  suggestions  along 
this  line.  I  have  a  perfectly  open  mind 
in  the  matter,  as  indicated  above,  but  I 
see  a  great  many  dangers  that  might 
come  out  of  it." 


Labor  Rates  and  Conditions  Throughout  the  Country 


Production  of  construction  materials 
and  manufactured  products  is  going 
forward  at  an  unprecedented  rate.  The 
heavy  demand,  which  continues,  comes 
not  only  from  the  construction  industry, 
but  from  railroads  as  well. 

With  respect  to  the  generally  ac- 
knowledged labor  shortage,  the  pre- 
liminary results  of  a  survey  conducted 
by  the  National  Industrial  Conference 
Board  indicated  that  this  is  only  about 
21  per  cent  of  the  total  number  em- 
ployed in  industry  on  Mar.  15.  Small 
as  this  percentage  is,  its  effect  has  been 
considerable,  and  there  is  the  danger 
of  a  greater  labor  shortage. 

The  common  labor  rate  for  the  nation 
as  applied  to  pick  and  shovel  men  in 
construction  operations,  is  placed  at  51c. 
per  hr.  as  against  50c.  for  the  preceding 
month,  according  to  Engineering  News- 
Record's  figures.  Local  building  condi- 
tions are  as  follows: 

Atlanta — Building  brisk;  wage  sched- 
ules unchanged. 

Baltimore — Scarcity  of  bricklayers, 
carpenters,  hodcarriers,  structural  iron 
workers  and  common  laborers. 


Birmingham — Wage  rates  unchanged 
except  common  labor,  which  advanced 
slightly. 

Boston — Scarcity  of  pile  drivers, 
plenty  of  other  trades.  Wage  schedule 
advanced. 

Chicago  —  Landis  Award  Board 
granted  carpenters,  caisson  workers  and 
common  laborers  wage  advance,  effec- 
tive June  1. 

Dallas — Bricklayers  and  carpenters 
practically  100  per  cent  employed. 
Bricklayers  union  scale  advanced  $1  per 
day,  effective  May  15.  Small  surplus 
of  hoisting  engineers,  hodcarriers,  pile- 
drivers  and  structural  ironworkers. 
Common  labor  situation   improving. 

Denver — Shortage  of  bricklayers; 
surplus  of  carpenters.  General  advance 
in  wage  schedules. 

Detroit — No  change  in  building  em- 
ployers' scales  for  any  trade.  Tendency 
to  pay  bonuses.  No  scarcity  reported 
but  men  in  all  trades  in  good  demand. 

Kansas  City — Bonuses  of  $2  per  day 
offered  bricklayers.  Scarcity  of  car- 
penters and  hodcarriers. 

New    York — Employers    in    building 


trades  disposed  to  grant  increases  of 
$1  to  $2  per  day  to  various  crafts  in 
form  of  bonuses,  thereby  averting 
threatened  strike  of  May  1.  Most  seri- 
ous problem  involves  interjurisdictional 
dispute  between  several  unions  of 
Building  Trades  Council  over  right  to 
cut  concrete  for  piping  and  wiring. 
About  2,700  stone  workers  struck  for  $2 
per  day  increase,  Apr.  20.  Plasterers 
union  on  trial  charged  with  restraint 
of  trade  and  commerce. 

Philadelphia — Fair  supply  of  hoisting 
engineers  and  piledrivers;  no  surplus  in 
any  other  trade. 

St.  Louis — Shortage  of  bricklayers; 
paying  as  high  as  $13@$15  per  day. 
Carpenters  advanced  from  $1.10  to  $1.25 
per  hr.,  effective  May  1.  Hoisting  engi- 
neers and  piledrivers  get  increases  of 
12ic.  and  25c.  per  hr.,  respectively, 
effective  May  1.  Bonus  of  $1  per  day 
granted  structural  ironworkers. 

Seattle — Carpenters,  structural  iron- 
workers, piledrivers  and  hoisting  engi- 
neers granted  increases  of  $1  per  day. 
House  painters  and  glaziers  receive  ad- 
vance of  50c.  per  day. 


CURRENT  BUILDING  TRADES  WAGE  RATES  PER  HOUR 
(Higher  rates  indicated  by  -}-,  decreases  by — ) 

Brick-  Car-,           Hoisting            Hod  Pile 

Cities                                            layers  penters        Engineers        Carriets  Drivers 

Atlanta ?1.12|  SO. 70             SO. 70             SO. 30              

Baltimore +1.S0  -fl.OO           .80@1.00          .871  $0.6S 

Birmingham 1.00  .75           .S0@1.00       .15®. 25         

Boston 1.25  -f  I  .12^  +1.00@1 .25           -|-.S2^  1.00 

Cincinnati 1.25  1.00                    1.00              .77^  1.00 

Chicago ■.        1.10  -fl.15                   1.10         1.10 

Cleveland 1.40  1.25                    1.25              .87^  1.00 

Dallas +1.37i@1.50  1.00  1.00             .40  .87^ 

Denver , +  1.37^@1 .50+1   12i  H-l  .12^@1  .ISf   .75®. 8U  1  00 

Detroit 1.121  .80           .S0®.90       .50®.r>0  1.00 

Kansas  City 1.12^  1.00            1  00@1  25     -f  75  1.00 

LosAngeles 1.25  1.00               1.00             +.62^           

Minneapolis 1.00  .80                 .80                  65             

Montreal 90  .65                .50                  30  .50 

New  Orleans 1.00  .85                 .90                 .65  .80 

New  York \...     1-1.50  1 .  12*  +1 .25®1   50     -fl.OO  1.00 

Pittsburgh 1.30  1.20               1.12|               .90             

St.  Louis 1.50  -1-1.25     +125^1.37^         1.00  -t-1.25 

San  Francisco 1.25  1.00              1.00                 .8U  1.00 

Seattle 1.12^  -|-1.00               1.00                   93|  1. 00 

Philadelphia 1.37J  1.12|             1.00             .75@1.00  1.10 


Structural 

Iron 
Workers 

SO. 65 
.80®  1.00 
1.00 
+  1   12i 

1.00 
1.05 

1.25 
.      1.00 
+  1.1--I 

.60®  .80 
1.00 

+  1.00 
.80 


1. 00 

1.121 

1.00 
1.25 

1.121 

+  1.12.1 

1.10 


Common 
Labor 
SO. 30®. 35 
+  .30®. SO 
+  .20®. 30 
+  .60®. 70 

.40®. 60 

.721 

.87^ 

.30®.  SO 

.3S@.55 

.SO 
.35®.. 50 

.50 
.35©.. 50 

.25 
35@.40 

+  .50@.75 

.50 
+  .45®  .90 

50®.  561 

+  .50®. 625 

.50@.6S 
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Price  adTSDces  since  last  month  are  indieated  by  heavy  type;  declines  by  italics 


PIG  IRON— Per  Gross  Ton — Quotations  compiled  by  The  Matthew  Addy  Co.; 


2.75). 


CINCINNATI 

No.  2  Southern  (silicon  2.25  i 

Northern  Basic 

Southern  Ohio  No  2  (silicon  1.75®  2.25). 

NEW  YORK,  tidewater  delivery 
Southern  No.  2  (silicon  2.2S  (@  2.75) 

BIRMINGHAM 
No   2  Foundry  (silicon  2.25  @  2.75) 


PHILAUELPIIIA 

Eastern  Pa.,  No.  2X,  (2.25®  2.75  sil.) 

Virginia  No.  2  (silicon  2.25  @  2.75) 

Basic 

Gray  Forge 

CHICAGO 

No.  2  Foundry  Local  (silicon  1 .75  @  2.25) 

No.  2  Foundry  Southern  (silicon  2.25  @  2.75) ... . 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  1.75  @  2.25) 

Basic 

Bessemer 


$31.55 
32.27 

33.27 


34.44 
27.00 


SS. 6i 
34.17 
31.50 
31.50 

33.00 

33.01 


32.00 

31.00 

31. oe 


120.50 
20.78 
20.50 


26.16 
16.50 


22.34 
26.24 
20.25 

21.00 

20.00 
16  00 


RAILWAY  SUPPLIES 


STEEL  RAILS — The  following  quotations  are  per  ton  fob.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  100  lb.  is 
•haxgM  extra: 


Standard  bessemcr  rails . . . 
Stardard  openhearth  rails. 

Light  rails,  8  to  10  lb 

Light  rails,  12  to  14  lb 

Light  rails,  25  to  45  1b.... 

Rerolled  Rail- 

•Per  100  lb. 


May  3 
J43.00 
43.00 
45  00 
45  00 
45  00 
45  00 


One 
Year  -\eo 
J40  00 
40  00 
30  00 
30  CO 
30  00 
28.00 


$43  00 
2  00« 

2  00' 
2  00< 


Chicago 
143  00 
43  00 
43  00 
43  00 
43  00 


St. 

Louis 
$43.00 

43.00 
43(n-45 
43«.  45 
43«i,45 


RAn.WAY  TIES — For  fair-uied  ordert,  the  following  piicei  per  tie  hold; 

6  In 

Chicago. '  White    Oak 

Chicago,  Hardwood  and  Red  Oak 

Chicago ....  Empty  Cell  Creoflotir)g  (add'l) 

San  Francisco Gieen  Douglas  Fir 

San  Francisco,  Empty  Cell  Creosoted.  Douglas  Fit 

St.  I.ouis,  Whito  Oak 

St.  Louis  (creosoted)  (sine  treated) 

St.  Louis,  Red  Oak,  plain 1.20 

St.  Louis,  Sap  pine-cypress 1 .  05 


by  81  Ft 

$1.50 

1.25 

.45 

.84 

1.70 

1.30 

1.70 

by  8)  Ft. 
$I.6S 
1    40 
50 

1  14 
2.25 
1.55 

2  05 
1  45 


TRACK  .SUPPLIES— The  following  prices  are  bii«e  per  (00  lb    fob. 
burgh  for  carload  Iota,  together  with  the  warehouse  prices  at  the  place-)  na 


.May  3 
Btaodard  n>ikes,  A->n 

and  larger $315 

Track  bold 4  00  @4  50 

Standard  section  angle 

bars 2  75 


Pitt'.burgh  San     Bir- 

Une  Year  Fran-  ming 

Ago      Chicago  St.  Louis  cifco    ham 


>2.l5(a,2  25  $3.00     $4  IS     $4.85  $3  MQ 
3  00<ai3  50     4.00       S  IS       5  85     4  SO 


2  75       4  00       4   10     3  00 


PIPE 


WROUGHT  PIPE— The  following  diacount*  are  to  jobbers  for  earload  lots 
on  the  latest  Pittsburgh  banng  card: 


BUTT  WELD 


.<<t««l 

laches  Black 

ItoJ C2 

I S* 

2|«o6 SO 

7  too SO 

»tol2 S4 


GalT. 


LAP  WELD 


"I 
«7t 
«*) 
«1 


21  to  4  . 
4(  to6  . 
7to  12   .. 


BUTT  WELD,  EXTRA  STRONG,  PLAIN  ENDS 
...GO  491  i  to  U 30 


LAP  WELD.  EXTRA  STRONG,  PLAIN  ENDS 


2 S3 

2ito4 57 

4ito6 56 

7  to  8 52 

9and  10 45 

II  and  12          ..  44 


421 
461 
45) 
391 
321 
311 


2Jto4 29 

4Jto6 28 

7to8 21 

6to  12 16 


STEEL  PIPE — From  warehouses  at  the  places  named  the  following  diseounts 
hold  for  steel  pipe: 

Black 


New  York 

I  to  3  in.  butt  welded 52% 

2J  to  6  in.  lap  welded 49% 


New  York 

I  to  3  in.  butt  welded 39% 

2i  to  6  in.  lap  welded 36% 


Chicago 
62i% 
591% 

-  Galvanised  - 

Chicago 

48!% 

45)% 


St.  Louis 
52% 
49% 


St.  Louis 

39% 
36% 


Malleable  fittings.  Classes  B  and  C,  banded,  from  New  York  stock  sell  at  list 
plus  10%.  Cast  iron,  standard  siies,  211%  off. 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots 


Birmingham 

Mill         May  3 

$53  00     $63  00 

.and  over    49.00       58  50 


Year  Ago 
$50.80((i  51    80 
46   80(1/47.80 


Chicago 
$62  20 
58  20 


Gas  pipe  and  Class  "A,"  $5  per  ton  extra;   1 6-ft.  lengths,  $  I  per  ton. 


CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  Un.ft.: 


Sise.  In.  May  3 

3     145.00 

4      55.00 

5     80.00 

6      105.00 

8     170.00 


One 

Year  Ago  St.  Louis 

$40.00  ti'hOO 

50.00  i(}.00 

80.00 

100.00  7.5.00 

150.00  1S5.00 


Chicago 
$62.50 
75.00 
100.00 
175.00 
187.50 


$76.50 
97.75 
127.50 
212.50 


m  Fran- 
cisco 

$64.00 
60.00 


Dallas 
$73.00 
83  00 
108  00 
1 33  00 
199  00 


SEWER  PIPE— The  folloviinE  prices 
car  load  lots,  f.o.b.,  except  as  otherwi 


-  standard  pipe  in 


New  York  Pitts-    Birming-     St. 


r6 $0.24 


Delivered   burgh 
$0 


Louis    Chicago 

$0.15 

to. 10       .15 


Cisco       Dallas 


12. 


57 

72 

1.l3t 

18 I.65t 

20 I.98t 

22 2.64t 

24 2.97t 

27 4.8lt 

(30 5.33t 

133 6.93t 

36 7.9lt 


.266 
399 
.513 
.684 


I  52 

1  71 

2  99 


1.125 
1.375 
1.625 


■  H 

.ete 

.SIS 
.iOS 
.«7«t 
91/it 


Borton $0,127 

Minneapolis 


.68 
.90 
1.25 

1  50 

2  00 
2  25 

4  69t 

5  94t 

6,8et 

7    5Ct 
5  8  12 

$0,195    $0  308     $0  595 


.1855 

.30 
.441 
.567 


2.S«t 

/.est 

.».S.5t 

.i.n.'Jt 


Denver. 

Seattle 

Los  Angeles 

Ncw(>rleana 

Cincinnati 

AtlanU 

Montreal,  dttifertd. 

Detroit 

Baltimore 

Kansas  City,  Mo.. 

Philadelphia 

*4-in.,  6-in.,  9-in.,  respecti 


.661 
.117 
12S 

.  n5» 


.165 
.168* 
.215 
.I66* 
.45t 

.1755  .273 
.U9  .294 
.I9»  .30* 

.1871         ,286 
tDouble  Strength. 


.476 
1.35 
.5265 
.567 


2.16 

1.44 
1.89 

3.00 

3.34 

3.60 

4.05 

4.99 

5.42 

24 

36 

$1  975  t$5  90t 

2.55 

5.66t 

1.70 

2  60t 

1   65 

1.162 

2  25 

4.92t 

1.82 

4. sot 
2   34t 

1  89 

2  09 

I    89t 
pecial. 


6   I5t 
S.437S 

3  95 
4.37t 


ROAD  AND  PAVING  MATERIALS 


ROAD  OIL,S — Following  are  prices  per  gallon  in  tank  < 
f.o.b.  place  named: 

New  York,  45%  asphalt (at  terminal)  .... 

New  York,  65%  asphalt (at  terminal) 

New  York,  binder (at  t^M-ininal) 

New  York,  flux (at  terminal) 

N>w  Y...k,  li.niid  aaphalt (at  l/'iniinal) 

HI    I.ouis.  5n<.(  60%  asphalt 

St    l..„ii..  40...  -irr;  n.phalt 

f  liinago,  40   50.~„  ».pl,alt 

rhK»g->.  60  70"-,  a-phalt , 

D.llas.  4V;  a^ihAlt 

DnIU".  55'v  an.hall 

I)«ll»..  Iii„.|rr  _ 

Kan  Kranrisro,  binder,  per  ton 9.  50* 

*  F.o.b.  Oleum,  Cal.  Freight  to  San  Franeison,  80<i.  per  tna. 


8,000  gal.  minimua 


Mnv3 

One  > 

ear  Ago 

$0  0S2S 

$0 

.05 

0S25 

045 

06 

.055 

0S7S 

.05 

0« 

.06 

.lUff 

.05 

niil 

.0515 

,05 

.055 

.0525 

.04 

.10 

.048 

.13 

053 

.15 

814 
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ASPHALT— Price  per  ton  in  packages  (350-lb.  bbU.  or  425-lb.  drums) 
bulk  in  carload  lots,  f.o.b.  points  listed: 

Package 
I  York  QteTtcan) $19  00 


Boston  (Mexican). 

Chicago  (Slanolind) 

San  Francisco,  f.o.b.  refinery,  Oleum,  Cal 

DaUas,  (Tezns) 

Seattle,"D"  grade  (California) 

Denver  (California) , 

Minneapolis  f.o.b.  Twin  Cities  {StaiuAiivi) 

St.  Louis  (MeHcan) 

Baltimore  (Standard  Oil) 

Montreal  (Imperial) 

Atlanta  (Mexican) 

Detroit  (Mexican) 

Cincinnati  (Kentucky  Rock) 

Maurer,  N.  J.  (Bermudez) 

Maurer.  N.  J.  (.Mexican) 

Piiiladelphia  (Merican) 

Kansas  City  (Trxis) 

Los  Angeles  "D"  grade  (California) 

♦Freight  to  San  Francisco,  80c.  per  ton. 

tP.o.b.  Richmond,  Cal. 

JF.o.b.  El  Segundo  refinery. 

NOTE — Barrels  or  drums  are  optional  in  most  cities. 
ton,  and  from  4  to  5  drums;   200  to  300  gal.  to  the  ton. 


21  00 

22  25 
17.00* 

23  00 

24  75 

24  00 

25  45 
30  00 
21.00 
28  00 
26,00 
22  47 
22  50 
28.00 
21.50 
21  00 
27.50 
19.  15 


and  in 

Bulk 
$15.00 

17  00 

16   00 

I  I . 00* 
15.00 
20.50t 

19  10 
2S  00 
15  00 
21  00 

23  50 
18.40 
19.50 
26.00 

18  50 
18  00 
25   50 

I I  oot 


About  6  bbls.  to  the 


PAVING  STONE— 

New  York  (grade  I) 5-in. granite,  30  blockspersq.yd.$134.50perM. 

I  About  4x8x4  dressed ?  50  per  sq.yd- 

\  About  4x8x4  common.  .  .    .    5.  iO  per  srj.yd. 

Basalt  block  4x7x8 70.00  per  M 


Chicago 

San  Francisco 


«...a^»n  i  5-in.  granite 

oston {,«  Ki.„i.„„„, 

Atlanta 

Detroit 


$130.00  per  M. 


Baltimore. . . . 

Montreal 

New  Orleans.. 

Cincmnati 

St.  Louis 

Kansas  City.. 
Philadelphia. 


28  blocks  per  sq.yd. 

Granite 2. 66  per  sq.yd. 

5-in.  G  amte 3.  00  per  .gq.yd. 

4-in.  Granite 3.25  per  sq.yd. 

Granite 2.85  per  sq.yd. 

Granite 100.00  per  M 

Granite,  4x8x4 3 .  25  per  sq.yd. 

Granite 135.  00  per  M. 

4x8x4  dressed 3    10  per  sq.vd. 

4x8x4  common 2  90  per  .,q.yd. 

Granite 3. 25  per  sq.yd. 

Granite ISi. 50  per  M. 


FLAGGING — 

New  York 


(•Bronx,  4  ft  wide $0.  22  per  sq.ft. 

J  .Manhattan,  4  ft.  wide. .  .  22  per  sq.ft. 
■  I  Queens,  5  ft  wide .24  per  sq.ft. 

L6x24-in.  cross-walk 1  10  per  lin.ft. 

.      I8in.wide perl.nft. 


CURBING— AViii  Y«rk:  Bluestone  per  lin.ft.,  f.o.b.  barge  New  Y"ork,  5x16 
80c.:  5  X  20  in..  Queens,  85c.  Si-  Louis:  Clas-s  "A"  straiaht,  delivered,  5x16 
$1.40  per  lin.ft.    Chicago:  5x  8  in.,  $1.65;  6  x  8  in.,  $1.95  per  lin.ft.  delivered. 


WOOD  BLOCK  PAVING — 

New  York  ('!ehterfd) 

New  York  (delnrred) 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis.'. 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Deti.it 

Ci.ci.maii 


Size  of  Block       Treatment 


Off 


3   10 


rket 


2  62 
2  00 
2  45 
2  65 

2  95 

3  90 
none  used 

4  50 


CONSTRUCTION  MATERIALS 


SAND  AND  GRAVEL — Price    for  cargo  or  carload   lots  to  contractor   is  as 
follows,  per  Gu.yd.: 

. Gravel  

. U  In. .    . 5  In. . Sand  — - 

One                          One  fine 

Year                        Year  Year 

May  3        Ago       May  3       Ago  May  3  .\go 

New  York $2  25       $1.75       $2.25       $1.75  $1^5  $100 

Denver 1.90         2.50          1.90         2.50        I    00  I    10 

Chicago ." e.on          1.80          :.lni          1.80  3  nil  I   80 

St.Louis 2.35t        1 .  25t       2  45          I   30t     2  lOt  I    I  Of 

Seattle 1.25         1.50         125         1.50       125  150 

Dallas 2.25         2.25         2.25         2.25  190  2  25 

Minneapolis    1.75*       1.50          1   75*        1.50       1    00  I   00* 

Cincinnati 1 .  5Ct        1.875        '    'Of        1.871       I    25t  1.43 

SanFrancisco 2  15         2.25         2.15         2.25'      1    50  I   50 

Boston 1.50t       2.40         l.SOf       2.40  1.20t  1.65 

New  Orleans 285         2.081       2.85         2.08!  l.j:  1.35 

Los  Angeles 0  75*       l.SOf       0  85*        l.SOf  l.lOf  l.35f 

Atlanta               i   90f       1   85t        l.90t       I   85t      1    24t  I.15t 

Detroit 2  25         2.00         2  25         2  00  2  00  2   00 

Baltimore 1.86          1.40         2  06         I   60  0  SOf  2.00 

Montreal 1.25t       l.25f     >  I   SOf       l.SOf     1    25+  1 .  25f 

Birmingham  (Crushed  slag  used  instead  of  gravel)  1.45T  l.25t 

Philadelphia 1.85         1.50         1.95         1.55       I  90  1.60 

.KsnsasCity •    1.60        2.00         1.60         2.00      0  66*  1.20 

New  York — Grit,  $1.75  per  cu.  yd.:  ready  mixed.  $2.25 

Los  Angeles — Freight  from  qunrr\*,  70c.  per  ton, and  is  included  in  above  price. 

«  At  pit. 

t  Per  ton. 


CRUSHED  STONE— 

otherwise,  ia  as  follows, 


f.o.b.  eity,  unless  stated 


New  York 

Chicago 

^t.  Louis  delivered. ... 

DaUas 

San  Francisco 

Boston,  delivered 

Minneapolis,  oi  plant.. 

Kansas  City 

Denver 

.Seattle  delivered 

Atlanta 

Cincinnati 

L«3  Angeles 

Detroit 

Baltimore 

Montreal _ . . 

Hi'mingham  delivered 

Phildelphia 

Pittsburgh 

Cleveland 

*Per  ton. 


2  15 
1.75* 

2  00 

1.50 
3.50 
5  00 
2.00* 

I   75* 
l.GO 

I.60fa  I.' 
2.50 
1.80* 
3.20 
1.80* 
2.85 
3.25* 


One  Year  Ago 


2.10 
3.50 
3.00 
1  90* 
I  75 
1.75* 
1.90* 


}  In.  , 

One  Year  Ago 
$1  75 

1.60 

1.65 

2.73 

2.25 

3.0Q* 

2.25 

2.10 

3.50 

3.00 

I   90* 

1.75 

1.85* 
*  I . 90* 

1.65* 

2.00* 

3.10 

1.55* 

2.85 

3.25* 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lota,  per  net  ton,  at  plants' 

li-ln.  •  •  -      - 

1  oungstown  District Jl .  30 


Steubenville  District. 

Ironton  District 1 .  40 

East  Canaan,  Conn 1.25 

Eas'on,  Catasaqua,  Pa 1 .  00 

Birmingham,  Ala 1 .  00 

Buffalo,  N.  Y.,  and  Erie.  Pa 1.25 

Cleveland,  Ohio 1 .  20 

Eastern  Pennsylvania  and  Northern 

New  Jersey 1.20 

Western  Pennsylvania    I  .  25 


i-In. 

$1.30 

1.40 


1.00 
1.25 
1.20 


Roofing 
$2.00 
2.00 
2.00 
4.00 
2.00 
1  00 
2.25 


Sand 
$1.30 
1.40 
I  40 
1.00 

0  90 

1  UO 
1. 25 
1.00 


LIME— Warehouse  pnces: 

Hydrated,  per  T 
Finish  ini 
$18  60 
20.00 
2^.00 
22  00 
22  50 
16.80 
22.00 
25.50 
24.00 
19.50 
24.00 


New  York 

Chicago 

St.  Louis 

Boston 

Dallas 

Cincinnati 

San  Francisco 

Minneapolis 

Denver 

Detroit 

Seattle  paper  sacks. 

Los  Angeles 

Baltimore 

Montreal 

Atlanta 

New  Orleans 

Philadelphia 

Kansas  City 


$13  10 
20.00 
19  00 
15.00 


$3  75* 
l.SOf 


$3.00@3.25» 

I. sot 


13.30 
16.00 
2 1 .  00  (whit*) 


24.25 
21.00 
23  50 


15  00 


2.35t 

2.40f 
13  50$ 


2.50t 
10.751 
l.75f 

l.25t 
2.70f 
I8.25t 

3;66' 

li.oot 

l.oOt 


12  50t 
2  40* 
*Per  280;ib.  bbl.  (net).  fPer  180-lb.  bbl.  inet).  JPer  ton— Refund  of  lOc.  per 
bbl.  Minneapolis  quotes  brown  common  lump  lime;  Kelly  Is.  white  is  $1.70, 
.Sheboygan  $1.60.  New  York  quotes  hydrated  lime  "on  cars"  in  paper  sacks; 
lump  lime  "alongside  dealers  docks"  or  "on  cars." 

NATURAL  CEMENT— Price  to  dealers  per  bbl.  for  500  bbl.  or  over,   f.o.b., 

exclusive  of  bags:                                                        ,  May  3       One  Year  Ago 

Minneapolis  (Rosendale) $2.80                $2.80 

Kansas  City  (Ft.  Scott) 1.50                  1.60 

.\tlanta  (Magnolia) 1 1 .  00  per  ton  1 1 .  00  per  ton 

Cmcinnati  (Utica) 1.72                  1.77 

Boston  (Rose-idale) 2.60                  0.80  per  bag 

St.  Louis  (Carney) 1.75 2.  10 

PORTLAND  CEMENT — Prices  to  contractors  per  bbl.  in  carload  lots  f.o.b. 
lot  deducted. 

le  Month  .\go  One  Y'ear  Ago 

$2  70(u2.80  $2.40 

2.30 
2.48 
2.75 
2.29 
2.24 
2.46 
2.47 
2.41 
2.48 
2.37 


points  listed  witltotU  bi'js.     Cash  d 

.    t-i  ■  May  3       Oi 

New  York,  del.  by  truck $2 .  70fi  2 .  80 

New  York,  alongside  dock  to 

dealers 2.30 

Jersey  City    2.48 

Boston 2.80 

Chicago 2.20 

Pttsburgh 2  24 

Cleveland 2.46 

Detroit 2.47 

ndianapolis 2.41 


Toledo 

Milwaukee 2.37 

Duluth 2.14 

Peoria 2.41 

Cedar  Rapids 2.48 

Davenport 2 .  43 


St.  I.( 
San  Francisco'. 
New  Orleans. . , 
leapolis ,  . . 


2.35 
2.71 
3.30 
2.39 
2.85 
2.90 
2.25 
3.5* 


De 

Seattle 

Dallas  .  . . 
-Atlanta. ._. 
Cincinnati 

Los  .\ngeles 3.88 

Baltimore 3.05 

nirmiiigham 2.50 

Kansas  City 2  42 

Montreal  (delivered) 2 .  68 

Philadelohia 2.41 

St.  Paul'. 2.39 

NOTE — Bags  lOc.  each.  40c.  per  bbl.; 
Current  mill-prices  per  barrel  in  carload  lots, 


2.14 
2.41 
2.48 
2.43 

2  35 
2.71 
3.30 
2.39 
2.85 
2.90 
2.25 
2.90 
2.54 

3  40 
2.61 
2.50 
2.42 
2.88 
2.41 


2.00 
2.12 
2.50 
1.97 
2.02 
2.26 
2.17 
2.21 
2.20 
2.18 
1.94 
2.08 
2.21 
2.16 
2.20 
2.73 
3.00 
2.24 
2.90 
2.94 
2.25 
2.39 
2.35 
3.30 
2.50 
2.27 
2.40 
2.50 
2.21 
2.24 


Buffington.  Ind. 
Universal,  Pa.. 
Steelton,  Minn. 
Fordwick,  Va.. 
Mitchell,  Ind.. 

Inia,  Kan 

-  - -son  (?ity.  la 


$1.95 
2  00 
1.95 
2  20 


iw,,  n.thout  bags,  to  ccntraotors; 

laSaUe,  III $2- '2 

Hudson.  N.  Y J- 28 

Leeds.  Ala 2.?J 

Hannibal.  Mo 2'0 

Lehigh  Vallev  District f.  1  0 

Wvandotte.  Mich *■■''' 

Alp.  n.a,  .Mich -•'" 


May  3,  1923 


ENGINEERING     NEWS-RECORD 


815 


TRIANGLE  MESH — Price  per  100  sq.ft  in  carload  lots: 

PLAIN  4-INCH  BY  4-INCH  MESH 


Weight 
Stvie      Pounds  per 
Number      100  sq.ft. 
032  22 


Pitts- 

rgh     Chicago 


395  1 

036P 
053P 
072P 

097P  40 

04')R  24 

067R  31 

089R  40 

In  roll'..  48-.  52-,  a 
Galvaniied  is  abou'  1 
48  in    widcx  150  ft.  lo 


Mil 
$0  9Z 
1  18 
1  44 

1  8S 

2  28 

2  72 

3  12 

4  12 

4  76 

5  52 

6  40 


Mil 

$0  99 

I  28 

1  56 

2  00 

2  47 
2.95 

3  39 

4  47 

5  16 
5.99 

6  94 


NewYork     St.  Louis 
$1    24  $1  02 

1  30 

1  59 

2  04 

2  53 

3  01 

3  46 

4  56 

5  27 

6  11 

7  09 


1  94 

2  50 

3  09 
3  60 
4.22 

5  60 

6  44 

7  39 
8.67 


Dallas 
SI  09 

I   33 
161 

1  935 

2  451 

3  05 

3  351 

4  427 

5  115 

5  934 

6  88 


$1  12 
1  45 

1  77 

2  28 
2  81 


$0  71   $0  77  $0.95     .?0  78   $0,731 

1  00    I  08  1.35      1  10    1  032 

1  26    I  37  I  71     1  39    1  333 

1.62    1  76  2  20     1.79    I  84 

1  08     1.10    1  032 

1.37  .     1  39    1  333 

1.76     1.79    I  84      

ind  56-in.  wide    and   in    1 50-,    200-   and    300-ft.   lengths, 

higher.     .*^ize  of  roll  carried  in  New  York  warehouses, 

or  600  sq.  ft.  


carload  lots  per    100  yd.  for  painted 


Weight 
2   3 

2  5 
3.0 

3  4 

4  33 
!  to  contract 


New  -H'or 
$22  00 
22  00 
22  OP 
24  00 
27  00 


$21  25 
22  50 
25  25 
27  25 
31  75 


St. 
Louis 
$20  72 
22  39 
24  93 
27  10 
32  27 


■  delivered  on  job  in  Manhatta 


nalla.s 
$25  50 
27  58 
30  71 
33  16 
35  10 
.,  Bronx 


BARS.  CONCRETE  REINFORCING — Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

Warehouse,  Uncut 


Pitts- 
burgh     n 
Mill 
.  $2  40«i  2  75 
2  45(a  2  80 
2  50r>2  85 
2  65'"  3  00 
2  9a('<3  35 


Bir- 


York     Chicago 
$3    34        $3  32; 


lingh: 
Mill 
$2  65 
2  75 
2  85 
2  90 
2  95 
Includes  1 5c  charge  for  cutting  to  lengths  of  2  ft 
Twiit«d  bars  cut  to  length  take  extra  of  27!c.  per  100  lb, 
ROLLED  FROM  RAILS 


3  44 
3  49 
3   84 


3  37; 
3  *2\ 
3  57; 
3  82; 


$3  35 
3  40 
3  45 
3  60 
3  80 


Dallas 
$3  15 
3  20 
3  25 
3  40 
3  65 


Chicago 
I  and  larger  IS  30 


St, 
Louis 
$3.05 
3  10 
3  IS 


Dallas 
U  85 
2  90 
2  95 


Chicago 

J $«,-■; 

} s  so 


Dallas 
$3  10 
3  35 


BRICK— Contr  actors  price  per  1. 000  in  cargo  or  carload  lots  is  a?  follows: 
■ —Com  mon- 


New  York  (del,) 

New  York  (at  dock) . . . 

Chicago  . .    

St.  Louis,  salmon 

Denver,  salmon 

Dall&s 

San  Francisco 

Loa  Angeles  (del.) 

Donton . 

Minneapolis  (del.) 

Kansas  City 

fkattlc  

Cincinnati  

Nf  onlreal 

Detroit  (del  ) 17 

Baltimore  (del.) 

Atlanta     

New  Orlc.ins 

Birmir.gtiam   '.  . 

Phila/lelphia 

Piltshnrgh  (del.) 

Cleveland 

•  For  paving  blocks 


May  3 

$23  50 
20.00 

11  00 
15(3,17 

12  00 

13  10 
15  00 

15  00 
22  00 

I7@I9 
16.60 

13  00 
18  00 

16  50 

.60(rt.lQ. 

23.00 

14  00 

17  25 
12  50 

I9(S»25 

16.00 

16  00 

3!x81,3 


One 
Month  .^go 
$23.50 
20.00 

11  00 
I5(..  17 

12  00 
II  60 
15  00 

15  00 
20  00 

I7('>  19 

16  50 

13  00 
18  00 


One  Year 

Ago 

$20  40 

17  00 

11  00 

14  00  Sb 

12  00 

11  15 

15  00 

15  GO 

16  00 
15  00 
14   50 

14  00 

15  00 

16  00 
16  50 
20  00 

9   00 

12  50 


^  Paving  Block  — ' 
3-incli*  4-inch* 
S46  50        $54  00 


50  00 
43  00 
lOO.OOt 
38.50 
40  00 
42.00 


43.00 
68  00 
41.50 
45,00 


16  50 
00     20.00 

19.20 
13  00 

17  25 
1 2  50  9   50  

19(1,25  16,00  40  00         48.00 

16  00  17   50  

16,00  . 

and  31x81x4  respectively,    t  Fob.    Jlmpnrled. 


HOLLOW  TILE— Price  per  block  i 
iog  tile. 

NewYork — - 

May  3 


4il2il2 

6x12x12 

1x12x12 

10x12x12 

12x12x12 

•  5  per.  off  for  cash 


Trucks* 
$0  1573 
2097 
2S21 


Year 

Ago 

$U    IM2 

1667 

.2084 


carload  lota  to  contractor  for  hollow  build- 


Perth 

Amboy 

N.  J.. 

Factory* 


Chi-         1 

cago        d 

SO  1032     S 

1496 

1754 

2190 

2846 

4x12x12 

ta.iu 

736 
08)6 
.0SS9 
.OS) 
.06} 


jn  09 

$0  108 

u 

156 

16S 

244 

.190 

23C 

to  2S91 
IMS 
42M 


8x12x12 


to  22 

.12125 
1369 
1611 
1455 


Boston . . 

Minneap<)Ii4  (f.o.b.  ean). . 
Minneapolis  (delivered)  . . . 

rinrinnati 

Kansas  City 

Denver , 06}  12) 

Beatlle  (delivered) II  .25 

Ifl"  Angeles  factory 10  .175 

Newftrlean. 12  2) 

Detroii  Klelivered) 101  1895 

Montreal    11$  225 

Ballimor. Uf  .27 

Atlanta 089)  1674 

Dallas IIS 

Birmingham , ,,,,  ,11  18 

Pittsburgh  (dellTered) 068  .128 

neveland  09  .172 

f<an  Franeiaeo,  PhiladelpMa,  AtlanU  and  New  York  quote  c 
tfle.  "-- 


STRUCTURAL  M.\TERI.\L— Following  are  ba.=e  prices  f.  o.  b.  miU,  Pittsbursh 
and  Birmingham,  togetherwith  quotations  per  100  lb.  from  warehou^esatplacis 
named:  Bir-      . ■ Warehouse 


niing- 
hani 
MiU 


\,w 


Pittsburgh 

Mill  .MIU      lurk     Dallas    Louis      cago       ,..„>.. 

$2  SO(n  2  75  $2  75  $3  44  $4  50     $3  45     $3  40     $3  85 


Beams,  3  to  1 5  in      ,       , ..,_.. 

Channels,  3 to  15 in..       2  SO(<i  2  75  2  75 
.Angles.  3  to  16  in.,  }  in. 

thick 2  50(c>  2  75  2  75     3  44 

Tees,  3  in.  and  larger.    .    2  SO(n  2  75  2  75     3  44 
Plates.  }  in.  thick  and 

heavier 2,50@2  75  2  75     3.44 


3  44     4  50       3  45       3  40       3  85 


4  60       3  45       3,40       3  85 


RIVETS— The  follov 


ng  quotations  are  per  lOOJlb.: 
STRUCTURAL 


■  Warehouse  ■ 


—  New  York  —  San 
Pittsburgh      May  3      One         Chi-  St.  Fran- 
Mill                        Yr.  Ago      cago  Louis  cisco 
Jin.  andlarger.$3  25(5  3  50  $4  00      $3.50      $3.75  $4.15  $5  00 

CONE»HEAD   BOII-ER 

Jin.  and  larger.  $3. 35(!i  3.60  $4  10    $3  60      $3  85  $4.25  $5  10 

I  and  « 3.50(<f3.75    4.25      3.76.       4  00  4  40  5  25 

'        '■                  3.75("4  00    4.50      4  00         4  25  4  50 
take  an  extra  of  50 


Dallrs 
$4.»5 


\  and  ft. 

Lengths  shorte.  v., 
takeanextraof  25c. 


S  SO 

Lengths  between  1  in. 


6.1,6 
and  2  in. 


NAILS — The  following  tjuotations  are  per  keg  from  warehouse: 


Pittsburgh 
Mill 

Wire $2. 90®  3  10 

Cut 


San 
Chicago    Francisco 
13  45         $4   20 
5  50  5.80 


Dallas 

$4.25 

5  75 


$3.34 

3.74 


Mon- 
treal 

$4  95 
5  00 


PREPARED  ROOFINGS— Slate-surfaced  roofing  (red  and  green)  in  rolls  of 
108  sq.ft.  costs  $2.  50  per  roll  in  less  than  carload  lots  f.o.b.  Philadelphia. 

Single  shingles,  red  and  green  slate  finish,  cost  $5  .  75  per  square  (sufficient  to 
cover  100  sq.ft.)  in  less  than  carload  lots,  f.o.b.  Philadelphia.  Strip  shingleft 
(4  in  1)  f.o.b.  PbUadelpbia,  l.c.l..  $6.35. 


ROOFING  MATERIALS— Prices  f.o.b.  New  York,  in  less  than  carload  I.ts: 

Tar  felt  ( 1 4  lb.  per  square  of  1 00  sq.ft.)  per  ton $67 .  50 

Tar  pitch  (in  400-lb.  bbl),  per  100  lb '.         I.62t 

Asphalt  roofing  (in  barrels),  per  ton,  (.o.b.  plant* )8.75 

Asphalt  felt  {hght),pcr  ton,  f.o.b.  plant* 75.00 

AsphaJt  felt  (heavy),  per  ton,  lob.  plant* 75.00 

*  Delivered  in  Metropolitan  Dist.,  $3.00  additional. 


WINDOW  GLASS — Double  strength,  box  list,  united  inches,  34,  "AA",  "A" 
and  "H"  grades,  all  at  discount  of  84  per  cent  from  standard  lists,  fob   New 

York. 


SHEEIS — (juolations  are  per   100  lb.  in  various  cities  from  warehouse  also  the 
ba*^  quotations  from  mill: 

Pittsburgh  f^an 

Large  St.                                    Fran-  New 

Blue  Annealed                     .Mill  Lots  Louis  Chicago           cisco  York 

Nolo $2  65(ni3  25  $4.25  $4   15  $4.85  $4.34 

No.  12 2  75(0,3  35  4  30  4  20              4.90  4.39 

No.  14          2'85(a3.45  4.35  4  25               4.95  4  44 

No.  16 ;;....     3.05('i3.65  4.45  4  35              5  00  4  54 

Black 

*No..  I8and20 3  35(i  3  IS  4  80  4  85             5  95  4  70 

•Nos    22  and  24.  .       ..        3   40rn  3  90  4  85  4   85              6  00  4   75 

•No   26     .               ...          )   45«..l  9S  4  90  4  90             6  05  4  80 

•No.  28 3  50(n,4.00  5.00  5  00            6  15  4  90 

Galvanised 

No.  10 4   00('.  4  50  5  10  5  10              6  00  4.90 

No.  12 4    lfll..4  60  S  20  5  20  6  10  5  00 

No    14.                                   4    10('<4  60  5  20  5  70  6  10  5  00 

Nos    17  to  21..                      4   40m  4   90  5   SO  «  40  5.30 

Nns22and24 4   55m  5  05  S  45  5  65  6  55  5.45 

*N<e.    25  and  26..                4  7n(.r  S  20  5  80  5  10  «  70  5.60 

•S-o,  28 S.nfli..S50  6  10  6  10  7  00  5.90 

•For  paintKl  eorrugatwl  .heel-  aid  30,    ,.cr  1. 000  II.   for  5  (..  28  gage;   25c  for 
19  lo  24  gages-  for  (alvaniierl  corrugaln<l  dierts  add  I  5c  .  all  gages 


-These  prices  are  per  gnllor 
—    New  Yn 


I  harteU  I  5  bhl  lots) 


May  ) 
$1  U 


ear    Ago 
to  91 


— Cllira«n    — 

One 
May  )         Year  Ago 
$1   II  10   "0 


816 


ENGINEERING     NEWS- RE  CORD 


Vol.  90,  No.  18' 


WHITE  AND  RED  LEAD— Base  price  i 
. Red 


I  cents  per  pound; 


■  Wliite 

May  3       Yr.  Ago 
Dry  Dry 


Dry 
lOO-lb.  keg  14  SO 

25  and  50-lb.  kegs..  14  7S 

121-Ib.  keg IS  00 

5-lb.  cans 17  SO 

Mb.  cans 19  SO 


In  on 

16  00 
16  25 
16  50 
19  00 
21.00 


Dry 
12  25 
12  50 
12  75 
15  25 
17.25 


In  Oil 

13  75 

14  00 
14  25 

16  75 

18,75 


In  Oil 
14  50 

14  75 

15  00 
17  SO 
19.50 


In  Oil 
12  25 
12  50 
12.75 
15  25 
17.25 


LUMBER 

Prices  wholesale,  per  M.  ft.  b.m.,  to  dealers  in  carload  lots,  f.o.b. 


-Prices  bf  rough  Douglas  fir  Nc 

ntractois,  $2  per  M  ft.  addit 


3nal. 


6-8  and  IO-16-I8and  22  and 

12  Ft.  20  Ft.  24  Ft. 

3x3  and  4 $ta  00  $41  00  $42  00 

3x6  and  8 40  00  41  00  42  00 

4z4-6and8 40  00  4100  42  00 

3x10  and  12 40  00  4100  42  00 

3x14 42  00  42  00  44  00 

4x10  and  12 40  00  4100  42  00 

4x14 42  00  42  00  44  00 

24  Ft.  and  Under  25  to  32  Ft. 

6x10 $42  00  $44  00 

«xl4 47  00  49  00 

«x10 42  00  44  00 

»xM 47  00  49.00 


carload  lots  to 


25  to  32  Ft. 
$45  00 
45  00 
45  00 

45  00 

46  00 

45  00 

46  00 
33  to  40  Ft. 

$46  00 
51  00 
46  00 
51.00 


New  York  zwi  Chicago — Wholesale  prices  to  dealers  of  long  leaf  yellow  pine. 


New  Y 
20  Ft.  22-24 

and  T.'nder  Ft. 

$S2  00  $53  00 

56  00  57.00 

60  00  €1  00 

67  00  68  00 

72  00  73  00 

86  00  87  00 

96.00  97.00 

♦Wholesale  price  to  dealers;  to  contractors,  delivered  from  lighters  or  cars  to 
job,  $5  additional.    Short  leaf  pine  up  to  14  x  14  costs  $15  per  M.  less. 

Over  24  ft. — Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  sizes  over  1 2  x  12  add  $2,  for  merchantable  add  $2  to  frizes 
10  z  10  and  under. 

Other  Cities 


3x  4  to  8x8... 
3xl0to  10x10 
3x12  to  12x12 
3x14  to  14x14 
3x16  to  16x16 
3xl8to  16x18 
4x20  to  20x20 


and  Under 

$.•.4.00 

57  no 

60.00 
65.00 
70.00 
8S.00 
93.00 


24  Ft. 

$56.00 

r,9.oo 

6S.00 
67.00 
73.00 

as.  00 

95.00 


Boston $65.00 

Seattle 

New  Orleans sr,.0() 

Baltimore 35.00 

Cincinnati 45  00 

Montreal 50.00 

Los  Angeles 

Denver 

Minneapolis 46 ,  50 

Atlanta 38  00 

Iiallas 48  00 

/'.ansas  City 45,75 

i;irmingham 38  00 

IhUadelphia 47  00 

Detroit 4«.75 

St.  Louis 46.00 


8  X  8-In  X  20  Ft.  and  Under 

Fir         Hemlock     Spruce 
0      $130.00       $65.00       $65  00 


53,00 
43  00 
45  7S 


Boston $50.00 

Seattle 

New  Orleans,  at  mill 80.00 

Baltimore 65.00 

Cincinnati 60.00 

Alontreal 

Los  Angeles 

Denver 

Minneapolis 47  50 

Atlanta 22  00 

Dallas 48  00 

Kansas  City 8 1   00 

Birmingham 32  00 

Philadelphia 37.  00 

Detroit 55  25 

St.  Louis 47.50 

Birmingham — Quotes  carload  lots,  f.c 


44.00 
82  00 
50  00 
48  00 


60 
5! 

06 
50 

40.00 
50.00 
45  00 

43 

66 

50  66 

42  00 

53  00 

58  75 

45.00 

45 

00 

58  00 
61  75 

53  00 

44  00 
82  00 
37.00 


53.00 

53  50 
90.00 

54  00 
44  00 
46  75 


39.00 
37.00 
35.00 
45.00 


.50.00 
78  00 
45  00 


38  25 

S7 

>; 

43  75 

41 

n 

32  00 

51    50 

6Q  00 

42  00 

57.00 

41 

S(l 

48.50 

43 

00 

37  00 

to  < 


3  to  { 


.b.  sidings.     $  I   50  additional  per  M.  ft. 


Boston  and  Cincinnati — Prices  to  contractors  i 

Denver — Quotes  dealers  prices  to  contractors  c 

St.  I.ouis — Wholesale  price  to  contractors,  fob 

Seattle — Price  to  contractors,  deliveied. 

Pallas — Wholesale  to  contractors,  $10  per  M.  ft.  additional 


carload  lots,  f.u.b. 

large  projects. 

urs,  $3  per  M.  ft.  additional. 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,__the  folic 


freight  rates  are  effective  in  cents  per  j  00  lb. 

Baltimore $0.31 

Birmingham 69 

Boston 365 

Buffalo 26 

Chicago 34 

Cincinnati 29 

Cleveland 21  Bt.  Louis 

Denver 1.27*  St.  Paul. 

*  Minimum  carioad,  40, 000  lb. 

t  Minimum  carload,  50,000  lb.,  structural  iteel 
or  steel  products. 


loads  of  36,0001b.; 

Detroit    $0.29 

KansasCitv 735 

New  Orleans 515 

New.York 34 

Pacific  Coast  (all  rail) 1 .  50t 

Philadelphia 32 

"     "       ■  .43 

.60 


nly;  80,000  lb.,  for  other  iron 


CONTRACTORS'  SUPPLIES 

■JSTEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitto- 

'     burgh,  with  a  comparison  of  a  month  and  a  year  ago; 

I  May  3  One  Month  Ago  One  Year  Ago 

,,  $2.60(92.75  $2  30(0.2.70  $2.00 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows- 

Eastern  Territorr 

.Vew  York 

and  East  of 

Missouri  River 

Hercules  red  strand,  all  constructions 22)% 

Patent  flattened  strand,  special  and  cast  steel 22J% 

Patent  flattened  strand,  iron  rope 7J% 

Plow  ateel  round  strand  rope 57)  % 

.Special  steel  round  strand  rope 32)% 

Cast  steel  round  strand  rope 25% 

Round  strand  iron  and  iron  tiller 7)% 

Galvanizfd  steel  rigging  and  guy  rope 10% 

Galvanized  iron  rigging  and  guy  rope +10% 

California,  Oregon.  Nevada  and  Washington  Discount  5  points  leas. than  dj*. 
count  for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado;  Discount  5  p  *ints  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 
Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastero 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  |-in.  the  price  is  \  to  2c.  extra;  while 
for  quantities  amounting  to  less^tUan  600  ft.,  there  is  an  extra  charge  of  Ic,  The 
number  of  feet  per  pound  for  the  various  size5  U  as  follows:  |-in.,  8  ft.,  |-in.,  6; 
S-in.,  4!;  l-in.,  3J:  li-in.,  2  ft.  10  in.;  1  J-in..  2  ft.  4  in.  Following  is  price  per 
pound  for  (-in.  and  larger,  in  1200-ft.  coils: 


Boston JO.  16i 

NewVork 18) 

Chicago .18 

Minneapolis .  20) 

San  Francisco .18 

Atlanta 22 

Denver 22 

Cincinnati 20 

Dallas .129 

Philadclpliia 18 


New  Orleans   $0.18} 

Los  Angeles 

Seattle 18 

St.  Louis 19) 

Montreal 30 

Detroit 19 

Baltimore 18 

KansasCity 20) 

Birmingham 20) 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots: 


40% 

New  York $0  275 

Boston ,23 

Kansas  City .  2225 

Seattle 165 

Chicago .22 

Minneapolis .1967 

St.  Louis 2275 

Denver 207S 

DaUas 29 

Los  Angeles .... 

Atlanta 23 

Baltimore 22 

Cincinnati .22 

^  I  ontreal 195^ 

Birmingham,  delivered '    .16 

Now  Orieans 252 

S.iii  Francisco .  1 625 

Philadelphia 2625 


60% 
$0.30 


.2173 

.2525 
.2325 


.23 

.25 
.235 
.17 
.285 

.1925 
.295 


PILES — Prices  per  Imeal  foot,  pine  piles  with  bark  on,  f.o.b.  Ni 

Diameters  Points  Length 

12  in.  at  butt 6  in.  30  to  50  ft. 

12  in.— 2  ft.  from  butt 6  in.  50  to  59  ft. 

12  in. — 2  ft.  from  butt 6  in.  60  to  69  ft. 

1 4  in.— 2  ft.  from  butt 6  in.  50  to  69  ft. 

1 4  in.— 2  ft.  from  butt 6  in.  70  to  79  ft. 

1 4  :n.— 2  ft.  from  butt 5  in.  80  to  89  ft. 


Barge 

RaU 

$0.13 

$0.17) 

0.17) 

0.22 

0.19) 

0.24 

0.23 

0.32 

0.25 

0.34 

0.32 

0.38 

i 


S(;RAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 
f.u.b.  New  York.  In  Chicago  and  St.  Louis  the  quotations  are  per  net  ton  and 
cover  deUvery  at  the  buyer's  works,  including  fr^ht  transfer  charges. 

New  York  Chicago  St.  Louis 

No.  1  railroad  wrought $21.00  $11.50  $17  25 

Stoveplate 17.00  12.00  17.00 

No.  1  macliinerv  cast 21.00  16  50  21.25 

Machine  shop  turnings 14.00  4  00  13  00 

Castborings 15.00  5.50  14.00 

Railroad  malleable  cast 20.00  12  50  22. SO 

Re-rolUng  rails 21.00  13  00  21.75 

Rcla\-ing  rails 28.50  30  00  29  2S@33.S0 

He  ivy  nielting  steel 1S.50@I9.00  


SHIP  SPIKES — Current  prices  per  100  lb.: 

. —  San  Francisco  — .  Seattle 

In.  Galv.  Black  Black 

J $8.25  $6.25  $8.00 

i 7.30  5.80  7.75 

) 7   15  5.65  7.70 

Pittsburgh  base  in  lots  of  200  kegs  or  more,  $3  ,  50^3.75. 
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Times  Have  Changed 

From  Engineering  .Yettis,  Oct.  7,  1909,  p.  391 

MR.  WILBUR  WRIGHT  made  a  notable  flight  of  some 
20  miles  from  the  military  reservation  at  Governor's 
Island,  in  New  York  Harbor,  on  Oct.  4.  After  rising  above 
,  the  island  he  proceeded  up  the  Hudson  River  to  about  125th 
St.,  passing  over  all  sorts  of  river  craft  and  over  the  war- 
ships of  England,  France,  Germany,  Italy  and  the  United 
States,  assembled  for  the  Hudson-Fulton  celebration.  The 
return  was  made  over  the  same  course  and  he  landed  at  the 
starting  point.  The  total  time  of  the  flight  was  about  33 
minutes.  The  height  at  which  the  machine  flew  varied  from 
:;ii  to  300  ft. 

fl)ecial  to  The  Keic  York  Times 
SAN  DIEGO,  Cal.,  May  3,  1923— The  great  army  mono- 
plane T-2,  piloted  by  Lieutenant  Oakley  G.  Kelly  and  Lieu- 
tenant John  A.  Macready,  landed  here  today  at  12:  26:  56 
p.m..  Pacific  time  [3:  26:  5G  p.m.,  Eastern  standard  time] 
26  hours  and  50  minutes  from  the  time  it  left  Hempstead, 
L.  I.,  yesterday  afternoon.  The  distance  covered  is  esti- 
mated at  more  than  2,700  miles. 

Able  Hands  at  the  Helm 

IN  THE  twenty  years  or  more  since  the  government 
established  its  great  scientific  and  technical  study 
laboratory  at  Washington,  the  Bureau  of  Standards,  the 
ideals  of  science  have  been  the  guiding  star  by  which 
the  institution's  course  was  charted.  There  have  been 
those  who  believed  they  saw  scientific  and  technical 
aims  in  conflict  at  the  Bureau,  and  not  a  little  of 
the  passive  opposition  which  the  Bureau  at  times  en- 
countered may  be  traced  to  such  belief.  But  all  the 
engineering  investigation  conducted  there,  however 
practical,  has  manifestly  been  vitalized  by  the  scientific 
spirit;  and  we  believe  that  any  impartial  survey  of  the 
Bureau's  development  will  show  no  conflict,  or  even 
rivalry,  between  the  two.  Some  months  ago,  when  the 
sure  hand  of  Dr.  Stratton  relinquished  the  helm,  there 
was  justified  apprehension  that  other  purposes  might 
come  into  control — that  his  successor  might  lay  a  course 
by  another  star.  The  choice  of  George  K.  Burgess 
quiets  these  apprehensions.  It  gives  assurance  that 
scientific  ideals  and  inspirations  will  continue  in  con- 
trol, supported  by  a  thorough  understanding  of  tech- 
nical needs.  Engineers  who  have  come  into  direct  con- 
tact with  Dr.  Burgess'  work  at  the  Bureau  feel  a  dis- 
tinct satisfaction,  moreover,  that  the  future  guidance 
/  will  have  the  inestimable  advantage  of  ripened  experi- 
ence in  the  peculiar  problems  of  the  great  public  labora- 
tor>'  no  les.s  than  in  scientific  and  technological  research. 

A  Novel  Dam 

EUK0PP;AX  conditions  as  to  labor  and  material  are 
90  different  from  ours  that  it  is  not  possible  to  make 
comparisons  between  standards  of  structural  practice. 
For  that  reason  an  American  engineer  can  say  of  the 
remarkable  Tirso  dam  now  approaching  completion  in 
Sardinia  only  that  it  would  never  prove  economical  in 
thi«  country.  It  is,  however,  a  most  interesting  struc- 
ture not  only  because  it  is  by  far  the  highest  multiple- 
arch  dam  in  the  world  (nearly  70  ft.  higher  than  the 


Lake  Hodges  dam,  the  highest  in  the  United  States") 
but  because  of  the  use  of  stone  masonry  for  buttresses 
and  concrete  for  the  arch  face.  With  masonry  costing 
what  it  does  in  the  United  States  such  buttresses  would 
probably  be  prohibitive  and  even  were  they  possible  it 
is  doubtful  if  their  superiority  over  concrete  would  be 
admitted.  But  the  Europeans  are  more  partial  to  com- 
posite structures  and  doubtless  have  some  good  argu- 
ments why  the  masonry  buttresses  were  used. 

Over-Ordering  Abuses 

THE  abuse  of  over-ordering  emphasized  recently  In 
these  pages  is  not  peculiar  to  the  construction  in- 
dustry. It  is,  to  some  extent,  found  in  every  industry 
whose  nature  is  such  that  contracts  are  placed  for 
future  delivery.  The  Committee  of  the  Department  of 
Commerce  on  Business  Cycles,  headed  by  Owen  D. 
Young,  chairman  of  the  board  of  the  General  Electric 
Co.,  has,  in  its  report  of  March  1,  this  year,  charac- 
terized over-ordering  as  one  of  the  bad  features  of 
inflation  periods  and  recommends  forms  of  contracts 
that  provide  financial  penalties  for  cancellation.  The 
committee  put  it  this  way :  "Contracts  for  purchase  of 
materials  should  contain  definite  and  substantial  finan- 
cial penalties  for  cancellation.  It  is  clearly  undesirable 
that  contracts  should  be  considered  subject  to  cancella- 
tions except  under  conditions  specified  in  advance,  with 
such  penalties  as  may  be  fair  to  both  parties.  Insistence 
on  this  principle  and  the  inclusion  in  contracts  of  sub- 
stantial penalties  for  cancellation  will  tend  to  prevent 
duplication  of  orders,  to  lessen  the  tendency  to  place 
orders  far  ahead  of  immediate  requirements,  and  to 
prevent  speculative  buying  by  men  who  when  they  order 
have  no  intention  of  completing  the  purchase  if  prices 
drop." 

More  Light  on  Activated  Sludge 

THAT  sewage  sludge  can  l)e  activated  without  com- 
pressed air  aeration  is  the  belief  of  a  number  of 
operators  of  working-scale  plants  in  England  which 
depend  wholly  upon  mechanical  agitation  and  is  a  grow- 
ing belief  or  hope  in  America.  The  findings  of  Dr. 
Buswell  on  another  page  tend  to  confirm  this  belief. 
Some  new  light  is  thrown  on  the  old  subject  of 
metabolism.  It  is  well  known  to  biologists  that  protozoa 
and  sphaerotilus  organisms  thrive  with  very  little  oxy- 
gen. On  finding  the.'<e  organisms  dominant  in  activated 
.sludge  the  que.stion  is  naturally  raised,  does  the  process 
really  need  so  much  air?  Most  advances  come  about  by 
re-examination  of  previous  experiments  for  possible 
errors  of  technique  or  conclusion.  Dr.  Buswell  dis- 
agreed with  the  Nordell  conclusions  against  mechanical 
agitation  and  by  analyzing  closely  the  process  of  chang- 
ing organic  to  inorganic  matter  has  come  to  the  conclu- 
sion that  sewage  will  in  any  reasonable  treatment  get 
enough  oxygen  to  take  care  of  the  "wet  burning" 
process  whereby  the  dead,  but  fresh,  organic  material 
in  sludge  is  ingested  and  digested  into  the  living  stage 
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again,  at  which  point  it  i.s  "ripe"  and  ready  to  be 
"harvested."  Since  it  is  a  short  step  it  requires  a  mini- 
mum of  oxygen.  Further  treatment  simply  reduces  the 
fertilizer  value.  Probably  the  most  satisfying  outcome 
of  Dr.  Buswell's  tests  are  his  conclusions  that  activated 
sludge  treatment  differs  from  the  tank-and-filter  treat- 
ment only  in  degree  of  progress  toward  complete 
mineralization  rather  than  in  kind.  From  the  practical 
standpoint  Dr.  Buswell  is  quite  emphatic  in  stating  that 
the  laboratory  apparatus  used  was  for  experimental 
purposes  to  determine  factors  by  isolation  or  by  making 
certain  of  them  constant  rather  than  to  point  the  way 
of  future  plant  design. 

Special  and  Universal  Standardization 

NEWS  of  the  formation  of  a  body  to  deal  with 
marine  standardization,  as  just  reported,  makes 
an  interesting  addition  to  the  story  of  the  development 
of  standardization  methods,  and  recalls  various  doubts 
and  misgivings  that  have  existed.  Technical  standardi- 
zation until  recent  years  was  parceled  out  into  many 
small  specialty  fields,  apparently  each  unrelated  to  any 
other.  Then  followed  the  successful  attempt  to  bring 
all  the  work  under  central  control,  wiping  out  the  boun- 
dary lines  between  fields,  by  the  establishment  of  the 
American  Engineering  Standards  Committee.  It  was 
a  swing  from  an  extreme  to  the  opposite — from  narrow- 
est limitation  to  vague,  formless  universalism.  Now 
comes  the  first  sign  of  a  return  to  an  intermediate  posi- 
tion, with  specialization  again  claiming  its  place.  Both 
of  the  extremes  have  weaknesses  that  are  more  or  less 
obvious.  With  intensive  specialization,  the  narrowness 
of  objective  is  (or  was)  frequently  accompanied  by  nar- 
rowness of  view,  leading  to  disregard  of  essential  con- 
siderations and  therefore  yielding  unsound  results. 
With  the  wiping  out  of  specialization  came  loss  of  aim 
and  vital  impulse,  so  that  the  results  produced  were  apt 
to  be  bloodless.  Somewhere  between,  in  some  interme- 
diate conditions,  there  must  be  a  minimum  of  faults 
and  a  maximum  of  efficiency.  It  may  be  that  the  re- 
establishment  of  independent  specialty  standardization 
in  the  marine  field  will  help  in  bringing  us  nearer  this 
ultimately  desirable  adjustment. 

Women  Engineers  in  England 

WHILE  this  country  can  boast  a  few  women  engi- 
neers, it  certainly  has  not  reached  the  stage  of 
England  where,  we  note  from  a  recent  copy  of  the 
Manchester  Guardian,  there  has  been  an  annual  meeting 
— the  first  of  its  kind — of  the  Women's  Engineering 
Society.  They  came  together  at  Birmingham  Uni- 
versity in  April  with  some  forty  delegates.  According 
to  the  account,  there  was  a  paper  by  a  Miss  Partridge, 
B.Sc,  on  her  practical  experience  in  electrical  contract- 
ing; another  on  some  considerations  of  electrical  design 
by  a  lady  who  is  an  associate  member  of  the  Institute 
of  Electrical  Engineers;  and  a  lecture,  with  lantern 
slides,  on  the  development  of  the  woman  engineer  in 
France  by  Madame  Laurent,  a  director  of  the  Eco'e 
Technique  Feminin  de  Paris,  which  would  indicate  that 
in  France,  too,  women  are  going  into  engineering  work. 
Mrs.  Frank  B.  Gilbreth,  the  well-known  wife  and  co- 
worker of  the  equally  well-knowTi  American  efficiency 
engineer,  was  to  have  spoken  but  was  kept  away  from 
.the  meeting  by  illness.  While  we  adhere  to  the  feminist 
view  that  women  are  people  and  that  therefore  sex  is 
a  curious  basis  for  technical  society  segregation  it  is 
obviously  our  duty  to  record  this  latest  development. 


Charging  for  Highway  Service 
to  Foreign  Trucks 

ROAD  traffic  counts  in  Connecticut  indicate  that  40 
.  per  cent  of  the  net  tonnage  is  carried  by  foreign 
trucks.  These  trucks  pay  no  fee  for  operating  on 
Connecticut  highways.  Assuming  that  the  damage  to 
roads  is  proportional  to  tonnage  carried,  the  condition 
is  considered  to  require  action.  In  any  event,  action 
has  been  inaugurated  by  introducing  into  the  State 
Legislature  a  bill  imposing  a  tax  on  trucks  from  other 
states  which  operate  in  Connecticut  more  than  a  certain 
few  days  a  year. 

There  is  prophecy  in  this  action  of  a  contingency 
which  confronts  all  state  highway  departments.  Al- 
though few  states  have  now  so  dense  a  traffic  of  foreign 
trucks  as  has  the  state  named,  it  is  only  a  question  of, 
time  when  it  will  exist  in  many  states.  What  then  is 
to  be  the  solution?  May  we  assume  that  there  will  be 
an  equal  interchange  of  road  service  which  balances 
all  charges  of  road  damages  by  foreign  trucks.  Such 
a  complete  mutuality  of  road  service  between  states 
seems  unlikely  although  we  have  no  sufficient  traffic  rec- 
ords to  furnish  proof  one  way  or  the  other.  Are  truck 
operators  to  pay  a  tax  or  license  fee  in  every  state  of 
the  group  in  which  they  operate?  There  are  already 
several  groups  of  states  in  which  truck  haulage  is  an 
interstate  operation.  New  York,  Connecticut,  Massa- 
chusetts, and  Rhode  Island  form  one  group.  Another  is 
New  Yoi-k,  Pennsylvania,  and  New  Jersey  with  Mary- 
land and  Delaware  possible  future  units.  Or  instead  of 
control  and  regulation  by  separate  states,  will  there  be 
interstate  regulation  by  a  federal  bureau? 

These  questions  have  more  than  speculative  interest. 
In  a  very  few  years  they  are  certain  to  press  hard  for 
an  answer.  How  well  prepared  are  engineers  to  answer 
them?  It  is  true  perhaps  that  most  state  highway 
officials  have  estimated  the  facts,  but  these  estimates 
are  hardly  more  than  educated  guesses.  There  must  be 
a  more  solid  basis  of  known  traffic  facts  to  establish 
sound  policies  and  practices.  To  possess  this  knowledge 
traffic  surveys  must  be  undertaken  in  enough  detail  and 
for  a  long  £nough  period  to  disclose  information  which 
at  present  only  one  or  two  state  highway  departments 
have.  The  state  highway  administration  of  Connecticut 
aided  by  the  Bureau  of  Public  Roads  has  taken  an 
admirable  lead  in  determining  highway  traffic  facts.  It 
should  be  an  encouraging  example  to  others. 


City  and  Regional  Planning 

THE  elemental  parts  of  city  planning  rather  than  the 
comprehensive  city  plan  were  dominant  at  the  Bal- 
timore Conference  on  City  Plaivning  last  week.  This 
was  in  part  due  to  the  many  papers  relating  to  Balti- 
more on  the  program  but  it-  is  in  keeping  with  the  his- 
tory of  city  planning.  That  is,  it  has  been  and  largely 
still  is  such  elements  as  streets,  water  supply,  sewers, 
paving,  parks  and  transportation,  each  as  a  rule  singly 
and  independent  of  the  other,  that  are  planned  and  not 
these  and  other  elements  of  the  city  planning  in  relation 
to  each  other  and  the  whole.  Perhaps  this,  combined 
with  the  inherent  difficulties  of  planning — or  replanning 
— existing  city  areas  is  one  reason  why  so  much  atten- 
tion has  of  late  been  given  to  regional  planning.  Ex- 
perience has  shown  that  even  in  the  unbuilt  areas  of 
a  city  it   is  difficult  to  plan  comprehensively,  at  least 
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with  much  hope  of  carrying  the  plans  beyond  the  paper 
stage,  on  account  of  what  might  be  termed  the  ossifica- 
tion of  the  plan  of  built-up  area  and  lack  of  co-ordina- 
tion between  the  inner  and  outer  area  of  the  city  on 
the  one  hand  and  the  outlying  districts  on  the  other. 
This  and  other  things  have  directed  increasing  atten- 
tion to  regional  planning  in  the  last  few  years,  in  the 
hoi>es  of  working  in  more  nearly  virgin  territory  and 
fixing  at  least  the  main  trunk  and  limbs  of  the  skeleton 
of  a  plan  covering  city,  suburbs  and  satellite  cities  before 
lines  are  so  fixed  as  to  make  co-ordinated  regional  plan- 
ning difiicult  and  costly  if  not  prohibitive.  Naturally 
enough,  studies  of  regional  planning  did  not  go  far 
before  it  was  seen  that  some  degree  of  zoning  is  almost 
as  essential  throughout  a  whole  region  as  within  a 
single  municipality.  As  soon  as  regional  zoning  was 
given  detailed  consideration  it  became  evident  that  it 
presents  serious  difficulties  not  found  in  city  zoning  due 
to  a  multiplicity  of  local  administrative  units  in  place 
of  the  single  governing  body  of  a  city,  town  or  village. 
These  difficulties  should  not  prove  insurmountable,  but 
they  call  for  a  large  and  broad-minded  co-operation 
between  municipalities,  with  perhaps  county  or  inter- 
county  and  even  state  direction,  as  well  as  for  able 
leadership  and  competent  technical  advice. 


Counteracting  Boom  Psychology 

WITH  the  air  of  one  who  finds  the  misfortune  of 
his  frienas  not  altogether  displeasing,  the  New 
York  correspondent  of  the  London  T ivies  reports  to 
his  paper  that  the  United  States  is  riding  to  a  financial 
fall.  "The  simple  truth  is,"  he  says,  "that  what  has 
been  described  as  'boom  psychology'  has  seized  the 
public.  A  continually  rising  stock  market,  a  runaway 
market  in  building,  in  steel  and  in  motor  cars,  humming 
factories,  labor  fully  employed  at  very  high  wages,  the 
newspapers  full  of  company  reports  showing  enor- 
mously increased  production  in  the  basic  industries,  easy 
money,  extravagant  expenditure  everywhere — these  are 
influences  toward  excitement  which  few  human  beings 
can  resist.  All  of  these  are  present  now  in  the  United 
States.  .  .  .  The  last  phase  of  the  business  cycle 
has  begun.  Nobody  can  tell  how  long  it  will  continue, 
because  no  one  can  know  whether  caution  will  intervene 
to  check  a  forward  movement  already  too  rapid  in  its 
pace  or  whether  the  recovery  presently  will  bolt,  with 
the  bit  between  its  teeth.  Of  the  two  alternatives  the 
latter  seems  the  more  probable,  if  only  because  excessive 
optimism  is  the  American  national  vice." 

One  lone  correspondent's  view  of  the  business  situa- 
tion would  not  be  very  important  were  it  not  for  the 
fact  that  that  view  is  commonly  held  by  a  number  of 
people,  who  do  not  see  that  the  very  prevalence  of  the 
view  is  the  protection  against  the  catastrophe  they 
anticipate.  If  we  can  only  get  enough  people  to  have 
the  same  worry  the  contingency  they  worry  about  will 
by  that  fact  be  apt  not  to  occur. 

It  19  true  that  this  country  is  enjoying  remarkable 
prosperity.  Every  statistical  figure  for  the  current 
year  shows  unprecedented  production,  rising  wages,  in- 
creasing sales  and  import  taxes  and  lowering  unem- 
ployment. These  indices  of  prosperity  are,  to  be  sure, 
accompanied  by  rising  prices,  but  so  far,  at  least,  this 
rise  has  not  kept  pace  with  the  production  and  con- 
sumption averages,  the  excess  of  which  over  price 
averages  is  a  fair  measure  of  prosperity.    Judging  by 


the  history  of  such  booms  the  curve  will  go  on  and 
up  until  a  sudden  and  unlooked-for  break  carries  it 
far  below  a  normal  level.  It  is  just  such  progress  that 
the  Times  correspondent   predicts. 

This  year,  however,  the  business  men  of  this  country 
are  better  prepared  to  prevent  such  an  occurrence  than 
ever  before.  The  fall  of  1920  is  still  a  horrible  memory. 
That  summer,  too,  all  the  indices  of  prosperity  were  ris- 
ing, and  in  the  optimism  following  the  depression  of 
war  almost  every  one  lost  a  sense  of  values  and  plunged 
on  and  on  in  an  orgy  of  production  and  price  elevation. 
The  inevitable  happened — a  "buyers'  strike,"  with  con- 
sequent cancellations,  overstocking  and  a  depression 
which  took  nearly  three  years  to  outlive.  Ever  since, 
the  lesson  of  unwisdom  has  been  hammered  home.  With 
that  lesson  in  mind,  optimism — at  least  excessive 
optimism — should  have  ceased  to  be  an  American  vice. 

There  are  signs  already  that  those  who  control  affairs 
are  taking  heed  of  the  lesson  of  1920.  Undue  expansion 
is  being  checked  in  every  business  organization,  un- 
necessary building  is  not  encouraged,  financiers  are 
opposing  the  large  bond  issues  for  public  improvements, 
the  federal  government  has  announced  a  policy  of 
decreased  public  works,  architects  and  engineers  are 
advising  against  projects  which  can  well  be  withheld. 
Prices  and  wages,  even,  are  going  up  with  a  slowness 
indicative  of  economic  necessity  rather  than  with  the 
eager  rapidity  of  1920.  Certainly,  the  business  world 
is  going  into  the  summer  with  full  recognition  of  the 
signs  in  the  road.  To  foresee  trouble  is  the  surest  way 
to  avoid  it. 

Nor  does  there  seem  to  be  any  reason  for  those  in 
the  construction  field  to  be  fearful  that  a  too  widespread 
warning  against  expansion  will  result  in  a  too  sudden 
shutting  down  of  construction.  There  is  small  danger 
of  that  now.  Already  the  prospective  work  for  the 
coming  year  is  great  enough  to  engage  all  the  men  and 
material  that  ai'e  available.  Much  more  than  the  normal 
flow  of  business  for  the  next  few  months  would  swamp 
the  productive  capacity  of  the  industry,  and  cause  just 
the  trouble  we  are  trying  to  avoid.  The  time  has  now 
arrived  for  the  longer  view ;  for  an  appreciation  of  the 
fact  that  tomorrow's  job  is  nowhere  near  as  important 
as  next  year's  job  and  that  in  the  long  run  it  avails 
nothing  to  profit  greatly  for  a  while  if  such  profiting 
means  losing  much  more  over  a  long  period. 

The  time  has  come,  too,  for  the  personal  application 
of  the  general  advice  against  overexpansion  and  undue 
prices.  The  individual  counts  for  much  in  the  control 
of  the  business  cycle.  In  all  of  the  suggestions  of  the 
Hoover  committee,  governmental  or  group  action  plays 
a  minor  part.  The  burden  of  smoothing  out  the  curve 
rests  on  the  collection  of  individuals.  This  may  seem 
impractical  and  idealistic  but  in  reality  it  is  the  mo.st 
practical  and  materialistic  advice  in  the  world.  Each 
individual  either  in  person  or  in  a  corporation  must  act 
now  as  though  his  action  would  control  the*mass.  A 
material  man  who  raises  prices  for  undue  profit;  a 
labor  leader  who  blackmails  a  higher  wage  out  of  a 
driven  contractor;  an  engineer  who  advises  or  starts  an 
unnecessary  piece  of  construction;  each  \vill  be  respon- 
sible for  the  break  that  will  surely  follow  their  combined 
performances.  For  each  to  consider  himself  the  con- 
troller of  the  situation  will  hold  the  curve  of  progress 
within  normal  bounds  and  by  ,«o  doing  each  will  help  to 
prove  our  English  prophet  without  honor  even  in  a 
country  not  his  own. 
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Record  Height  Multiple- Arch  Dam  Under  Way  in  Italy 

Tirso  Dam  for  Power  and  Irrigation  on  Island  of  Sardinia  Is  200  Ft.  High  and  Has  Seventeen  Reinforced- 
Concrete  Arches  on  Stone  Masonry  Buttresses 

By  I.   GUTMANN 

with  the  Hydraulic  Division  of  the  Electric  Bond  &  Share  Co., 

New  York  City 


THERE  is  now  nearing  completion  in  western  Sar- 
dinia, Italy,  a  multiple-arch  dam  200  ft.  high — the 
record  for  that  type  of  dam — which  is  of  novel  design 
in  that  the  reinforced-concrete  arches  of  the  deck  are 
supported  on  cut-stone  masonry  buttresses.  It  is  known 
locally  as  the  Santa  Chiara  di  Ula  dam,  but  it  is  across 
the  Tirso  River,  and  has  also  been  called  the  Tirso  Dam. 
The  dam  is  the  main  structure  of  a  power  and  irrigation 


area  of  some  8.5  square  miles  and  will  store  some 
330,000  acre-ft.  of  water;  in  other  words  it  has  about 
85  per  cent  of  the  capacity  of  the  Ashokan  reservoir, 
but  not  quite  one-fourth  of  the  Roosevelt  reservoir. 
The  reservoir  will  irrigate  ultimately  some  75,000  acres 
of  land.  Of  these  some  12,000  acres  are  covered  with 
malarial  swamps,  which  are  being  drained  while  the 
dam  is  built. 


DOWNSTREAM  PACE  OP  WORLD'S   HIGHEST  MULTIPLE-ARCH  DAM  UNDER  CONSTRUCTION 
The  Tirso  dam  in  Sardinia  Is  200  ft.  high  and  has  seventeen  49.2-ft.  span  reinforced-concrete  arches  on  stone  masonry  buttresses. 


project,  generating  some  30,000  hp.  peak  capacity  and 
irrigating  about  75,000  acres. 

The  Tirso  is  the  principal  river  on  the  island.  Its 
drainage  area  above  the  dam  site  is  about  800  square 
miles.  The  region  of  the  watershed  is  semi-arid,  not 
unlike  the  coastal  ranges  of  California  in  its  character. 
Naturally,  the  discharge  of  the  river  varies  greatly,  viz., 
from  nearly  zero,  in  the  middle  of  summer,  to  35,000 
sec.-ft.  after  heavy  rainstorms,  in  winter.  According 
to  an  estimate  based  on  stream  flow  studies,  the 
■average  available  discharge  of  the  river  is  about  700 
cu.ft.  per  second. 

The  reservoir  formed  by  this  dam  will  have  a  surface 


The  power  station  will  be  of  10^,000  hp.  normal  capac- 
ity and  30,000  hp.  peak  capacity.  It  is  worth  while 
noting  here  that  the  power  station  is  being  built  within 
the  body  of  the  dam,  in  its  five  central  panels.  From 
this  station  energy  will  be  supplied  to  all  points  on  the 
island,  particularly  to  the  zinc  and  lead  mines. 

The  reservoir  will  also  prevent  the  floods  which  used 
to  ravage  the  lowlands  of  the  Tirso  basin. 

Description  of  the  Dam — According  to  the  designers 
the  multiple-arch  type  was  adopted  not  so  much  on 
account  of  its  being  more  economical  than  a  gravity  dam 
(the  saving  in  this  case  is  said  to  amount  to  20,000,000 
lire)    as   on   account   of  its   being  deemed  safer  as  to 
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temperature  cracks,  a  consideration  especially  impor- 
tant for  dams  in  arid  and  semi-arid  regions  where  the 
lowest  temperatures  occur  at  the  time  of  highest  water. 

The  dam  will  be  200  ft.  high  (61  m.),  counting  that 
height  as  the  distance  between  the  continuous  crown  of 
the  arches  (110.0  m.)  and  the  average  foundation  (49.0 
m.).  High  reservoir  level  is  El.  109.0  m.  and  low  tail- 
water  is  El.  52.6  m.  The  foundations  of  some  of  the 
buttresses  are,  however,  many  meters  below  the  49-m. 
level.  The  foundation  rock  is  trachyte.  Tests  have 
shown  that  its  crushing  strength  is  about  11,800  lb.  per 
square  inch. 

There  will  be  altogether  seventeen  arches  of  15-m. 
('49.2-ft.)  span.  The  buttresses  are  trapezoidal  in 
shape.  Their  upstream  slope  is  57  deg.  to  the  hori- 
zontal and  the  downstream  slope  is  70  deg.  40  min.  to 
the  horizontal.  The  top  of  the  buttresses  is  5  m.  (16.4 
ft.)  long.    Their  length  increases  downward  in  accord- 


The  maximum  compression  in  the  buttresses  has  been 
calculated  not  to  exceed  191  lb.  per  square  inch. 

Pressure  Measurement — It  is  proposed  to  measure 
the  actual  pressures  within  the  masonry  of  the  but- 
tresses by  means  of  carbon  sticks  fitted  into  stone  blocks 
embedded  in  various  levels  of  the  buttresses.  It  is  well 
known  that  the  electrical  resistance  of  carbon  varies 
quite  regularly  with  mechanical  pressure  exerted  upon 
it.  Holes  will  be  drilled  through  the  stone  blocks,  car- 
bon sticks  a  trifle  smaller  in  diameter  will  nearly  till 
the  holes  and  the  remaining  free  space  will  be  paraffined. 
The  sticks  will  be  connected  with  an  electric  bridge  and 
calibrated  for  pressure.  Later  these  blocks  and  car- 
bons, provided  with  insulated  wires,  will  be  embedded 
in  the  masonry  and  their  resistance  observed.  The 
pressures  will  be  calculated  from  the  obsei-ved  resis- 
tances. 

The  buttresses  are  strut-tied  by  means  of  four  series 
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ance  with  the  formula:  Length  =  (distance  from  top) 
-f  5  meters.  At  El.  49  m.  (base  of  dam)  the  buttresses 
are  66  m.  (216.5  ft.)  long.  At  El.  61  m.  the  buttresses  are 
prolonged  to  carry  on  arches  a  road  to  serve  the  power 
station.  The  thickness  of  the  buttresses  varies  parabol- 
Jcally  from  2..50  m.  f8.2  ft.),  at  the  top,  to  7  m.  (23  ft.) 
at  El.  52  m.  Below  this  level  a  uniform  thickness  of 
10  m.  C32.8  ft.)  is  maintained.  The  buttresses  are  built 
of  rough  pointed  trachyte  stone  and  are  faced  with 
ashlar.  The  courses  are  horizontal,  except  within  the 
zone  of  the  most  intense  pressures,  i.e.,  within  the  tri- 
angle at  the  downstream  toe,  where  the  courses  are 
inclined  normally  to  the  resultant  pressures.  To  every 
three  square  meters  of  buttress  wall  there  is  a  steel  tie- 
rod,  hooked  at  the  ends,  which  binds  the  masonry  later- 
ally. The  ends  of  the  tie-rods  will  support  the  brackets 
of  a  movable  inspection  foot-bridge. 


of  arch  bridges.  Besides  the  bridge  carrying  the  power 
station  roadway,  mentioned  before,  there  is  also  a  series 
of  four  bridges,  3  m.  wide,  at  El.  70  m. ;  and  a  scries 
of  three  bridges.  2.50  m.  wide,  at  El.  90  m.  The  but- 
tresses are  further  braced  at  the  top  where  they  are 
crowned  with  a  massive  series  of  semi-circular  vaults, 
12.50  m.  in  diameter,  carrying  the  provincial  highway. 
The  highway  is  protected  with  a  solid  parapet  of 
gray-azure  granite.  The  gray  azure  on  top  of  the 
reddish  trachyte  will  make  a  very  pleasing  color  scheme. 

Communication  between  the  bridges  strut-tying  the 
buttresses  is  made  possible  b.v  footwalks  clinging  to  the 
huttress-walls  and  by  means  of  openings  made  in  the 
buttresses.  There  is  only  one  opening  to  a  buttress 
for  each  series  of  bridges. 

Deck  Design — Upon  the  stepped  upstream  slope.!*  of 
the    buttresses    rest    the    inclined    reinforced-concrete 
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arches  forming  the  face  of  the  dam.  The  arched  decks 
rise  from  a  concrete  escarpment  built  along  the  floor 
of  the  valley  and  penetrating  the  rock  to  a  depth  of 
some  two  meters.  The  arch  rings,  which  are  15  m.  in 
span,  have  been  designed  on  the  principle:  rise  equals 
one-third  of  span.  This  implies  a  constant  angle  of 
133*  deg.  The  arch  rings  vary  in  thickness  from  50 
cm.  (19.7  in.)  at  the  top  of  the  dam  to  1.67  m.  (5  ft. 
6  in.)   at  the  bottom  of  the  centi-al  panels. 

Within  the  uppermost  10  m.,  the  arch  rings  are 
reinforced  both  at  the  extrados  and  at  the  intrados, 
carrying  8.12  kg.  of  steel  per  square  meter;  below  this 
section  only  the  extrados  are  reinforced  with  3.64  kg.  of 
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SECTION  THROUGH  DAM  SHOWING  POWER  HOUSE 
AND  BUTTRESS 

steel  per  square  meter.  The  reinforcement  consists  of 
longitudinal  double  bars  10  mm.  in  diameter,  spaced  20 
cm.  apart;  transverse  bars  towards  the  extrados,  4  mm. 
diameter,  25  cm.  apart;  and  expanded  metal  1.10  kg. 
per  square  meter. 

The  upstream  surface  of  the  arched  deck  is  covered 
with  asphalt  below  the  penstock  inlets  and  with  gunite 
and  waterproofing  mixtures  above  that  level. 

The  arch  spandrels  are  partly  filled  by  means  of  a 
heavy  concrete  slab  reinforced  as  the  arch  and  anchored 
in  the  buttress  with  steel  rods.  The  top  of  the  arched 
decks  is  provided  with  a  heavy  cope  to  shed  the  water 
off  the  arches. 

The  decks  are  true  arches  only  for  a  height  of  37 
m.  (121.4  ft.)  from  El.  73  m.  to  El.  110  m.  Below 
El.  73  m.  the  arches  have  a  permanent  centering  of 
masonry  and  back  of  it  a  heavy  mass  of  stonework,  in 
which  the  power  station  is  housed.  This  great  mass 
of  masonry  has  been  provided  in  order  to  dampen  the 
vibrations  produced  by  the  power  station  machinery, 
also  in  order  to  compensate  for  the  penstock  holes  in 
the  arches  and  in  the  buttresses.  Vertical  drains  run 
along  the  upst^^eam  face  of  tfiis  mass  of  stonework, 
intercepting  seepage  through  the  decks  and  discharging 
it  into  a  main  drain  running  along  the  base  of  the  dam. 
About  El.  63  m.  another  egg-shaped  main  drain,  which 
is  also  an  inspection  gallery,  runs  through  the  center 
of  the  masonry  mass.  Blind  adits  radiate  from  this 
gallery  upwards  as  well  as  laterally.     These  adits  are 


numbered  in  order  to  facilitate  reporting  seepage  con- 
ditions within  the  dam.  Water  from  these  adits  and 
gallery  is  discharged  into  the  tailrace  of  the  turbines 
by  means  of  a  pipe  60  cm.   (nearly  2  ft.)  in  diameter. 

Power  Station — The  power  station  occupies  the  five 
central  panels  of  the  dam.  Four  panels  house  the  tur- 
bines and  motors,  while  the  fifth  holds  the  transform- 
ers and  other  appurtenances.  There  are  four  pairs  of 
reinforced-concrete  penstocks  corresponding  to  four 
pairs  of  turbines,  one  pair  to  a  panel.  A  pair  of  pen- 
stocks originating  in  one  panel  feed  a  pair  of  turbines 
located  in  an  adjacent  panel,  east  of  the  first,  the  pen- 
stocks going  through  the  buttress  separating  the  two 
panels.  The  penstocks  were  skewed  in  this  fashion  in 
order  to  avoid  sharp  curvature  in  them.  The  penstocks 
are  sufRcientlj''  reinforced  to  withstand  full  maximum 
pressure  on  their  outside,  at  a  state  of  vacuum  inside 
of  them.  They  are  protected  with  strong  grizzlies  and 
have  a  double  control  consisting  of  a  plug  in  the  grizzly 
chamber  and  a  sluice  gate  located  just  back  of  the 
arched  deck.  There  is  in  addition  also  the  gate  control 
of  the  turbines. 

The  power  station  is  equipped  with:  two  double  hori- 
zontal turbines  of  6,000  hp.,  total  24,000  hp. ;  two  double 
horizontal  turbines  of  9,000  hp.,  total  36,000  hp.;  and 
one  auxiliary  turbine  of  60  hp. 

Four  three-phase  alternating-current  dynamos  of 
5,000  v.  are  coupled  to  the  turbines.  The  current  will 
be  transformed  from  5,000  v.  to  75,000  v.  The  trans- 
formers are  housed  in  a  separate  panel  which  is  divided 
into  seven  floors  and  is  provided  with  an  elevator  run- 
ning in  a  shaft  40  m.  high.  Communication  between 
the  five  panels  is  effected  by  means  of  openings,  2.50 
m.  in  diameter,  made  in  the  separating  buttresses. 
Four  traveling  cranes  may  be  run  through  these 
passages. 

The  power  station  will  be  roofed  with  trussed  sheds 
and  its  walls  will  be  faced  with  majolica  and  polished 
stucco.  Its  front  will  consist  largely  of  huge  windows, 
8  by  11  m.   (26.25x36  ft.)  each. 

The  floor  of  the  power  station  is  at  El.  58.1  m.  The 
axes  of  the  turbines  are  at  El.  59  m.,  the  normal  level 
of  the  tailrace  will  be  at  El.  52.60  m.,  giving  a  suction 
of  6.40  m.  (21  ft.)  in  the  draft  tube.  At  very  high 
water  the  level  of  the  tailrace  may  reach  El.  59.75,  and 
then  the  power  house  will  be  flooded.  The  draft  tubes 
discharge  into  a  channel  5  m.  wide  which  also  carries 
the  discharge  from  the  galleries  draining  the  dam  as 
well  as  the  discharge  from  two  valve-controlled  scour- 
ing pipes,  0.95  m.  (3  ft.)  in  diameter,  laid  at  El.  52  m 

Reservoir  Outlets — The  reservoir  has  no  open  crest 
overflow  spillway.  High  floods  are  to  be  taken  care 
of  by  gate-controlled  outlets,  near  'the  eastern  abutment 
of  the  dam.  of  a  total  capacity  of  800  cu.m.  per  sec. 
(28,250  sec.-ft.).  The  gates  are  of  a  cylindrical  t\-pe. 
They  can  be  worked  by  man  power  and  can  also  be 
adjusted  to  become  automatic  in  action  for  any  desir- 
able level  within  a  certain  range. 

There  are  also  two  tunnel  outlets,  near  the  eastern 
abutment,  37  m.  (121.4  ft.)  below  the  top  of  the  dam. 
These  outlets  are  controlled  by  means  of  four  sluice 
gates  and  will  discharge  800  cu.m.  per  sec.  (28,250 
sec. -ft.)  when  operated  at  full  head. 

With  simultaneous  operation  of  all  the  outlet  means, 
including  the  penstocks  and  the  scouring  pipes,  a  dis- 
charge of  some  2,000  cu.m.  per  sec.  or  70,000  sec.-ft. 
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can  be  taken  care  of,  which  is  about  87  sec. -ft.  runoff 
per  square  mile  of  watershed.  The  outlet  provisions 
can  by  no  means  be  considered  excessive.  They  are 
likely  to  be  inadequate  inasmuch  as  there  is  no  simple 
overflow  spillway  and  as  the  operation  of  all  the  out- 
lets depends  upon  human  factors  and  fairly  intricate 
machinery,  which  may  fail  at  the  critical  moment. 
Recent  Californian  practice  is  to  provide  open  overflow 
spillway  capacity  at  the  rate  of  200  sec. -ft.,  or  more,  per 
square  mile  of  watershed. 

Foundafians — In  the  bottom  of  the  valley,  under  a 
covering  of  very  hard  rock,  there  was  discovered  a  thin 
layer  of  sand  overlying  a  dark  tufaceous  rock,  readily 
soluble  in  water.  The  porous  tufa  was  excavated  and 
masonry  was  substituted  in  its  stead.  A  deep  pocket 
of  similar  tufa  was  found  also  under  three  buttress- 
sites  at  the  western  abutment.  The  footings  of  these 
buttresses  were  enlarged  and  a  concrete  diaphragm  was 
built  down  to  El.  72  m.  which  is  well  within  firm  rock. 
A  concrete  diaphragm  of  varying  depth  is  built  all  along 
the  dam  profile. 

Constriction  Details — The  construction  of  the  dam 
was  commenced  in  1917  during  the  worst  period  of  the 
war,  about  the  time  of  the  Caporetto  disaster.  The 
island  was  blockaded  and  all  the  able-bodied  men  were 
at  the  front.  Labor,  necessary  supplies  and  transporta- 
tion means  were  hardly  available. 

The  dam  site  is  situated  in  a  very  unhealthy,  malaria! 
region.  In  spite  of  the  fact  that  all  the  men  were 
taking  quinine  i-egularly  and  that  some  drainage  work 
was  promptly  executed,  many  lives  were  lost  and  the 
efficiency  of  the  men  was  greatly  reduced.  During  the 
war  the  force  consisted  of  400  Austrian  war  prisoners. 
After  the  armistice,  with  the  return  of  the  Sardinians 
from  the  front,  things  picked  up,  going  at  a  very  satis- 
factory rate  ever  since.  By  now  about  two  thii-ds  of  the 
work  has  been  done. 

The  stone  and  sand  come  from  nearby  sources.  The 
mortar  used  is  made  of  equal  volumes  of  sand  and 
crushed  basalt  and  about  507  lb.  of  cement  to  the  cubic 
yard.  At  the  age  of  28  days  it  averages  1,900  lb.  per 
sq.in.  in  compression,  and  220  lb.  per  sq.in.  in  tension, 
at  180  days  3,980  lb.  per  sq.in.  in  compression  and  497 
in  tension. 

The  buttresses  and  arches  have  been  built  at  the 
same  time.  No  great  floods  have  occurred  and  the 
sluices  under  the  center  of  the  dam  have  been  adequate 
80  far. 

Power  is  produced  in  a  fuel  electric  plant  of  411  hp. 
maximum  capacity.  Power  co.sts  about  40,000  lire  per 
month.  The  construction  ptent  consists  of  the  follow- 
ing main  items:  Aerial  cableway,  220  m.  '722  ft.) 
long,  70  mm.  (2?  in.)  cable  diameter,  7  tons  capacity; 
towers,  one  stationary  and  one  oscillating,  22  m.  (72 
ft.)  high;  traveler,  8-m.  (26.24-ft.)  span,  4  tons  capac- 
ity; two  electric  cranes  with  29-m.  '95-ft.)  struts,  of 
20-m.  (GB-ft.)  working  radius,  2  tons  capacity;  two 
steam  cranes,  three  four-ton  derricks,  two  winches  on 
towers  20  m.  CfiG  ft.)  high,  eight  motor  winches,  etc. 
four  air  compressors,  one  cement  gun,  one  grout 
injector,  two  half-yard  concrete  mixers;  rock-crushing 
plant;  power  drilling  rig  capable  of  drilling  to  a  depth- 
of  400  m.  n,3I2  ft.)  ;  one  hand-drilling  rig;  .novrn  large 
pumps,  one  working  against  a  head  of  680  ft.  and  mak- 
ing 4,000  r.p.m.,  the  belt  running  124  miles  an  hour; 


two  steam  trucks;  five  35-hp.  tractors  with  four  five- 
ton  trailers  to  each;  a   thirty-ton   trolley  car,  etc. 

The  laborers'  camp  can  accommodate  1,300  men.  It 
is  provided  with  a  flour  mill  and  bakery.  There  is 
also  a  steam  laundry  equipped  with  a  drying  chamber, 
electric  ironing  machine,  etc.  There  is  a  large  public 
bath  with  showers  and  dressing  rooms.  There  is  a 
hospital  with  twenty  beds,  an  operating  room  fully 
equipped  for  major  operations,  a  bacteriological  labora- 
tory. X-ray  cabinet,  etc. 

The  concession  for  the  Tirso  development  is  held  by 
an  Italian  company,  Imprese  IdrauHche  ed  Elettriche 
di  Tirso.  The  dam  was  designed  by  Luigi  Kambo, 
who  also  superintended  its  construction  during  the 
early  stages.  The  project  has  been  described  in  the 
Amudi  del  Consiglio  delle  Acque  Pubbliche,  published  by 
the  Ministry  of  Public  Works  of  Italy. 


Precast  Concrete  Slabs  Replace  Wood-Block 
Bridge  Floor 

A  PLANK  and  wood-block  floor  has  been  replaced  by  a 
floor  of  precast  concrete  slabs  on  the  easterly  half 
of  the  Connecticut  River  bridge  connecting  Holyoke  and 
South  Hadley,  Mass.  The  change  was  made  to  reduce 
maintenance  costs,  which  were  high.  Eight  years'  wear 
of  the  old  floor,  consisting  of  creosoted  wood  block 
on  4-in.  chestnut  planks,  produced  so  uneven  a  surface 
that  a  new  floor  was  necessary,  and  it  was  decided  to 
pave  with  concrete.  As  traflic  had  to  be  maintained, 
precast  slab  construction  was  chosen. 

The  slabs  were  cast  in  a  yard  near  the  bridge.  To 
assure  a  good  fit  of  the  slabs  the  floor  of  the  bridge, 
which  is  slightly  skewed,  was  laid  out  in  the  yard,  and 
steel  members  were  set  in  the  same  position  as  the 
stringers  and  floorbeams  and  to  the  proper  heights, 
determined  by  accurate  levels.  The  bottom  of  the  mold 
between  these  members  was  formed  of  sand,  except  that 
wooden  forms  were  used  to  shape  arched  recesses  in 
the  bottom  of  the  slabs.  The  slabs  are  about  8  x  20  ft. 
in  size,  13  in.  thick  at  the  ends  and  6  in.  thick  at  the 
arched  crown,  and  weigh  8}  tons  each.  They  fit  ex- 
cellently when  placed  in  position.  The  car-track  strip, 
on  one  side  of  the  bridge  floor,  served  to  carry  traffic 
around  the  working  point  on  the  floor. 

According  to  a  brief  description  of  the  work  by 
H.  W.  Woodill,  in  the  Portland  Cement  Association's 
Conrrrte.  Hiphumtf  Magazine  of  February,  the  trus.ses 
of  the  bridge,  160  ft.  in  span  and  of  double-intersection 
web  type,  were  strong  enough  to  carry  the  added  weight 
of  the  concrete  floor,  but  the  stringers  and  floorbeams 
were  not  adequate.  The  floor  system  was  therefore 
reinforced  by  putting  in  additional  floorbeams.  midway 
between  the  old  floorbeams,  spaced  16  ft.,  and  suspend- 
ing the  new  floorbeams  by  hangers  from  the  intersec- 
tions of  the  web  members. 

The  concrete  slabs  were  molded  early  in  the  fall  of 
1921  and  placed  on  the  bridge  last  summer. 


Minutes,  Not  Feet 

In  "Four  Problems  in  Surveying,"  an  article  by  L. 
F.  Hammond  in  the  April  26  issue  of  Enqinrering  News- 
Rrrnrd,  the  fourth  line  from  the  end  of  the  article  read: 

"If  'a'  is  under  10  ft "  whereas  it  should  have 

read:     "If  'a'  is  under  10  min.,     ..." 


824 


ENGINEEKING     NEWS-RECORD 


Vol.  90,  No.  19 


New  Water  Purification  Plant  at 
Norfolk,  Virginia 

Aerator  Weirs — False-Bottom  Underdrains,  Coagu- 
lant Basin  Superimposed  on  Clear  Well — 
Flume  Type  of  Wash-Water  Tank 

SEVEN-DROP  weir  aerators,  concrete  false-bottom 
underdrains,  a  flat  concrete  wash-water  tank  over 
the  filter  operating  gallery  and  a  clear-water  basin 
under  the  coagulation  basin  are  features  in  the  new 
filtration  plant  at  Norfolk,  Va.,  put  into  operation  late 
in  1922.  The  plant  is  one  portion  of  the  improvements 
and  extensions  that  have  been  under  way  since  1920 
when  a  providential  rain  saved  the  city  from  a  water 
famine.  So  low  had  the  supply  dropped  that  steps  had 
been  taken  to  pump  salt  water  into  the  mains  for  fire 
protection  and  sanitation  and  to  supply  drinking  water 
to  the  120,000  inhabitants  from  tank  cars,  motor 
sprinklers  and  wagons.    The  new  system  comprises  the 


-i 


I    I    I    l-^l    I    I    I    I    I   I    I    i'r.     -.-^..s-. 


^/ear  wafer  reserycr. 


Section    A"A 
FIG.  1— GENERAL,  PLAN.  NORFOLK  FILTRATION  PLANT 

Lake  Prince  4-biIlion-gallon  storage  dam,  20  miles  west 
of  the  city,  connected  to  the  distribution  system  by 
18a  miles  of  30  and  36-in.  cast-iron,  wood-stave  and 
concrete  pipe.  A  pumping  station  below  the  dam, 
housing  three  15-m.g.d.  motor-driven  centrifugal  pumps 
forces  water  through  these  mains  to  the  filtration  plant 
located  a  half  mile  frorn  the  Elizabeth  River  crossing 
in  the  western  part  of  the  city;  designed  for  a  normal 
capacity  of  24  m.g.d.  only  one-half  has  been  installed. 
The  following  notes  on  the  plant  are  taken  from  a  paper 
by  Walter  H.  Taylor,  III,  city  engineer,  presented 
recently  before  a  convention  of  engineering  societies  at 
Richmond : 

On  reaching  the  filtration  plant  (see  plan,  Fig.  1),  the 
raw  water  is  dosed  from  alum  tanks  located  on  the  ground 
floor  of  the  chemical  house  in  the  western  part  of  the  filter 
building.  For  convenient  charging  from  the  second  floor, 
the  chemicals  in  carload  lots  are  received  on  the  second 
floor  and  stored  on  both  floors.  Orifice  tanks  control  the 
rate  of  dosage  and  hydraulic  ejectors  force  the  solution 
into  the  main.  This  arrangement  made  unnecessary  an 
elevated  "head  house." 

Mixer — A  few  feet  beyond  the  point  where  the  alum  solu- 
tion enters  the  main,  the  water  passes  into  a  baffled  mix- 
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J'IG.   2— CROSS-SECTION  OF  TVEIR  AERATORS 

ing  chamber,  where  the  velocity  is  0.8  ft.  per  second  and 
the  detention  period  seven  minutes  when  operating  at  the 
rate  of  12  m.g.d. 

Aeration — Immediately  above  the  mixing  chamber  is  the 
aerator  (Figs.  2  and  4).  The  water  falls  successively 
over  four  weirs  each  side,  and  between  weirs  it  is  broken 
into  a  spray  by  splash  plates.  This  arrangement  of  aera- 
tion of  water  after  passage  through  the  mixing  chamber 
was  adopted  not  only  to  remove  tastes  and  odors  but  also 
for  the  double  purpose  of  giving  a  final  mixing  of  the 
water  and  alum  solution  and  to  release  carbon  dioxide 
formed  by  the  chemical  reactions. 

Coagxdant  Basins — rFrom  the  aerator  the  water  passes  to 
the  two  coagulating  basins,  designed  for  a  detention  period 
of  five  hours.  Each  basin,  midway  of  the  first  passage, 
has  a  baffle  or  skimmer,  made  of  wood  to  permit  of  change 
of  location  if  desired.  In  front  of  this  baffle  is  a  row  of 
mud  valves  connected  to  the  cast-iron  sewer.  By  an  occa- 
sional opening  of  these  valves  it  is  believed  that  large 
quantities  of  the  precipitated  matter,  mostly  of  a  vege- 
table nature,  will  be  removed,  and  thereby  greatly  lengthen 
the  period  between  dewaterings  of  the  basins  for  thorough 
cleansing.  Both  basins  are  connected  to  the  influent  duct 
to  the  filters.  In  leaving  the  basins  the  water  must  pass 
over  a  submerged  weir  wall,  which  is  designed  as  a  further 
precaution  against  passage  of  sediment  to  the  filters. 

Clear  Water  Storage — Beneath  the  coagulating  basins, 
and  occupying  the  same  area,  is  the  clear-water  reservoir 


•FIG.  3— TOP  OF  FALSE  BOTTOM  OF  UNDERDRAIN  SYSTEM 
Strainer   system   consists   of   3-in.   pipe,   6   in.   c.   to  c,  ex- 
3-    to    g-in. 
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of  3,500,000-gal.  capacity.  The  floor  of  the  coagulating 
basins  forms  the  roof  of  the  clear-water  reservoir  and  is 
a  10-in.  flat  slab  with  4-in.  drop  panel  supported  on  20-in. 
columns  spaced  15J  ft.  each  way.  The  columns  rest  on 
the  floor  of  the  reservoir,  which  is  of  similar  design,  a  flat 
slab,  but  inverted,  to  spread  the  load  evenly  over  the  soft 
underlying  sand.  The  bottom  slab  is  extended  outward, 
forming  footings  for  the  side  walls.  As  the  excavation 
was  Hi  ft.  deep  the  added  pressure  on  the  subsoil  amounts 
to  less  than  1,000-lb.  per  square  foot. 

The  concrete  work  of  the  reservoir  and  basin  was  carried 
forward  in  a  manner  to  produce  a  minimum  number  of 
construction  joints.  Slab  sections  31  ft.  wide  by  1.50  ft. 
long  were  poured  in  one  continuous  operation.  Each  con- 
struction joint  had  a  6-in.  copper  strip  carefully  imbedded 
3  in.  in  the  concrete  each  side  of  the  joint.  Two  per  cent 
of  fine  clay  was  added  to  the  cement  for  making  the  con- 
crete for  the  floor  of  the  coagulating  basin.  No  "chuting" 
of  concrete  was  allowed,  each  batch  of  concrete  being 
hauled  in  cars  from  the  mixer  to  its  location  in  the  slab. 
No  leakage  has  occurred  through  the  slab  from  the  10  ft. 
of  water  standing  in  the  coagulating  basin. 


PIG.  4— AERATOR  AT  END  OF  COAGULATING  BASIN 
Two  round-the-end  baffled  ba.sins  ot  4-hour  detention  period 
are  preceded  by  7-fall  weir  aerator  to  remove  tastes  and 
odors. 

The  manner  of.  superimposing  the  coagulating  basins 
upon  the  clear-water  reservoir  resulted  in  great  economy 
of  funds  and  saving  in  land.  The  unusual  purity  of  the 
raw  water  in  this  instance  made  it  a  safe  procedure. 

Filtum — The  twelve  filter  tanks  have  a  normal  capacity 
of  1  m.g.d.  each.  Instead  of  the  usual  system  of  mani- 
folds and  laterals  of  pipe,  these  filters  have  a  "false  bot- 
tom" 2  ft.  deep  formed  by  an  8-in.  flat  slab  of  cnncrrtc 
supported  by  the  side  walls  and  six  short  columns.  Set 
vertically  in  this  slab  on  6-in.  centers  are  2-in.  galvanized 
pipes  (Fig.  3)  with  H-in.  brass  reducers  threaded  to  the 
upper  ends.  These  reduccr.s  arc  placed  flush  with  the 
upper  surface  of  the  slab  and  into  them  are  screwed,  Fig. 
3  shows,  the  umbrella-type  strainers.  Sixteen  inches  of 
(graded  gravel  and  30  in.  of  sand  complete  the  filter  beds. 

Waiih-yVriter  Tavk — Wash  water  is  supplied  either  from 
a  motor-driven  centrifugal  pump,  controlled  from  the 
operating  floor,  or  from  a  wash-water  tank.  This  concrete 
tank  is  located  under  the  roof  of  the  building  above  the 
operating  floor  and  is  14  x  101  ft.,  by  3  ft.  drop.  With 
this  arrangement  a  uniform  head  is  obtained  for  the  wash- 
ing of  the  filters  and  the  unsightliness  of  an  elevated  struc- 
ture eliminated.  The  tank  was  poured  as  a  monolith  and 
has  been  full  of  water  for  more  than  six  months  without 
the  slightest   evidence  of  leakage   on    the   operating   floor. 

Col.  Dabney  H.  Maury  of  Chicago  has  been  acting  in  a 
consultant  capacity  on  this  work  since  April,  1920.  The 
project  has  been  under  consideration  by  the  department 
rince  1912.  under  the  writer.  Norman  Z.  Ball  was  asf^istant 
engineer  of  design,  and  also  had  charge  of  the  erection  of 
the  filtration  plant.  The  Stanford  &  Brooks  Co.,  of  Balti- 
more and  Norfolk,  were  the  general  contractors. 


Los  Angeles  Engineers  Approve  Concrete 
Sewer  Pipe  in  Sea  Water 

A  REPORT  of  the  Board  of  Public  Works  of  Los 
Angeles  summarizes  the  information  gathered  on 
a  trip  it  made  for  the  purpose  of  ascertaining  from 
practical  engineers  thAr  ideas  on  the  value  of  rein- 
forced-concrete  sewer  pipe  when  used  in  sea  water.  The 
reason  for  the  trip  was  the  desire,  on  the  part  of  the 
board  and  the  city  council,  to  save  approximately  $250,- 
000  on  the  co.st  of  the  permanent  outfall  sewer  at  Hy- 
perion by  substituting  7-ft.  precast  reinforced-concrete 
pipe  for  cast-iron  pipe.  The  places  visited  on  the  trip 
included  several  cities  on  the  Pacific  coast  and  the 
Mare  Island  Navy  Yard.  At  Oakland,  Calif.,  they  in- 
spected 1,200  ft.  of  36-in.  reinforced-concrete  sewer 
pipe,  laid  in  1907,  which  is  entirely  submerged  at  high 
tide;  and  750  ft.  of  5^-ft.  reinforced-concrete  pipe,  laid 
in  1908,  which  is  two-thirds  submerged  in  salt  water. 
Both  pipes  were  found  to  be  in  as  good  condition  as 
when  laid  fifteen  years  ago.  W.  W.  Harmon,  city  en- 
gineer, stated  that  he  considers  concrete  pipe  as  durable 
as  cast-iron. 

At  Alameda,  Calif.,  George  Sperbeck,  the  assistant 
city  engineer,  showed  the  board  their  concrete  sewers 
and  expressed  an  opinion  similar  to  that  of  Mr.  Harmon. 

At  San  Francisco  the  chief  assistant  engineer,  Mr. 
Healy,  reported  that  they  had  lined  a  7  x  9-ft.  tunnel 
with  concrete,  and  that  they  had  also  laid  reinforced- 
concrete  sewers  ranging  in  diameter  from  6  ft.  to  11  ft. 
in  which  a  1:2:4  mix  had  been  used;  that  the.se  sewers 
were  subject  to  ebb  and  flow  tide  and  were  in  first-class 
condition. 

Mr.  Earl,  the  supervising  engineer  of  the  Public 
Works  Department  of  the  Mare  Lsland  Navy  Yard, 
stated  that  the  navy  had  had  so  much  success  with 
concrete  exposed  to  sea  water  that  it  has  approved  plans 
for  extensive  works  at  the  navy  yard  in  which  concrete 
will  be  used.  Mr.  Earl  stated  further  that  in  his  ex- 
lierience  he  had  never  found  any  deterioration  in  con- 
crete when  properly  made  and  if  submerged  at  all  times. 
In  his  opinion  li  in.  of  concrete  over  the  reinforcing 
was  sufficient  for  submerged  pipe.  The  government  is 
specifying  in  some  of  its  work  that  wax  tailings  be  used 
to  spray  pipe  that  is  to  be  only  partly  submerged.  It 
is  at  present  constructing  a  cooling  system  at  the  Mare 
Island  power  plant  in  which  sea  water  will  be  used. 
The  pipes  here  will  be  of  precast  reinforced  concrete. 

In  view  of  the  foregoing  evidence  the  board  recom- 
mended that  precast  reinforced-concrete  pipe,  of  a  mini- 
mum thickness  of  9  in.,  be  used  for  the  mile  ocean  outlet 
at  Hyperion. 

Economy  in  Engineering 

"To  accomplish  a  given  result  for  the  least  cost  is 
the  aim  and  purpose  of  engineering.  Our  architectural 
friends  may  find  it  hard  to  reconcile  this  definition  with 
their  profession;  but  I  understand  that  they  concede 
that  that  which  is  structurally  correct,  symmetrically 
proportioned  and  harmoniously  colored  must  be  good 
in  architecture,  and  that  needless  emlwllishment  injures, 
rather  than  improves,  an  architectural  design  and  is 
therefore  WASTE.  WASTE  the  fngineer  mu.-^t  .shun 
as  he  would  a  dread  disease.  Waste  is  a  disease  of  our 
social  order.  Extravagance  in  any  form  of  engineering 
or  architecture  comes  back  upon  the  ultimate  consumer." 
— Walter  H.  Wheeler,  in  a  recent  presidential  address 
to  the  Engineers'  Club  of  Minneapolis. 
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Operating  Local  Gravel  Pits  for 
Concrete  Road  Work 

Locating  and  Testing  Deposits — Planning  the  Pit 

Equipment — Installing  Washers — 

Analyzing  Job  Costs 

By  H.  J.  KUELUNG 

Construction  Engineer.  Wisconsin  Highway  Commission 

Abstract  of  paper  read  before  the  annual  meeting 
of  the  American  Road  Builders'  Association. 

DURING  1922  in  Wisconsin  there  were  constructed  355 
miles  of  concrete  road.  Of  this  mileage  there  were 
187  miles  on  which  the  fine  aggregates  were  shipped  on  a 
railway;  84  miles  on  which  they  were  trucked  or  otherwise 
hauled  directly  from  commercial  plants;  and  84  miles  on 
which  they  were  produced  in  local  operations.  In  percent- 
ages these  ran  52.8  per  cent  shipped;  23.6  per  cent  trucked 
from  commercial  plants,  and  23.6  per  cent  from  local  pro- 
duction. In  respect  to  coarse  aggregate  the  corresponding 
figures  were:  153  miles,  119  miles  and  83  miles  and  the 
percentages  were  43.1  per  cent;  33.5  per  cent  and  23.4  per 
cent.  On  a  basis  of  two  parts  coarse  to  one  part  fine  aggre- 
gate, 54  per  cent  of  the  tonnage  on  these  355  miles  of  paving 
never  saw  a  railway.  This  means  cheaper  concrete  roads; 
a  saving  in  freight;  easing  up  on  the  burden  of  the  rail- 
ways; a  saving  in  bond  cost,  and  an  easing  up  for  the  con- 
tractor in  the  all-important  matter  of  financing  his  job. 

Location  Surveys — The  location  of  gravel  deposits  is  the 
duty  of  a  geologist;  all  material  parties  are  in  charge  of 
a  geologist,  just  as  they  would  be  if  deposits  of  lead  or  iron 
were  being  sought.  His  knowledge  of  geology  shows  him 
where  to  seek  the  best  supplies.  The  duty  of  the  engineer, 
who  accompanies  the  geologist  in  locating,  is  to  study  the 
deposit  from  the  physical  viewpoint  of  whether  or  not  it  can 
be  successfully  operated. 

Each  party  is  equipped  with  a  Ford  ambulance  of  the 
type  used  in  the  World  War.  It  is  also  fully  equipped  with 
shovels,  picks,  scales,  containers,  screens,  glacial  and  soil 
maps,  and  any  other  tools  necessary  efficiently  to  conduct 
the  work.  Some  of  the  parties  carry  along  small  cooking 
outfits  while  practically  all  of  them  sleep  in  their  cars  at 
night.  They  are  paid  salaries  and  have  to  maintain  them- 
selves but  they  turn  in  an  expense  account  for  the  car.  Each 
party  is  given  a  number  of  proposed  projects  to  cover. 

The  methods  vary  vrith  the  kind  of  material  being  sought. 
Those  parties  whose  task  it  is  to  locate  concrete  aggregates 
have  to  spend  more  time  and  take  more  care  in  the  results 
than  do  those  parties  who  are  locating  surfacing  materials. 

A  party  locating  aggregate  must  first  try  to  locate  a  sat- 
isfactory deposit  as  near  as  possible  to  the  center  of  the 
project.  If  this  is  impossible  they  must  widen  out  in  their 
search,  always  keeping  in  mind  the  disadvantages  of  long 
hauls  and  poor  setups.  They  must  also  locate  in  each  case 
the  nearest  water  supply.  They  usually  do  some  test- 
pitting,  especially  on  undeveloped  deposits,  to  determine  the 
amount  of  stripping  and  otherwise  prove  their  conclusions. 
In  general,  a  field  test  is  made  of  the  material  in  the  nature 
of  a  silt,  colorinietric  and  screen  test.  Their  notes  are  kept 
on  loose-leaf  forms  provided  by  the  Highway  Commission. 
The  deposits  are  spotted  by  section,  town  and  range,  and  the 
owners'  names  are  obtained  wherever  possible.  Each  deposit 
is  given  a  location  number,  these  numbers  starting  at  one 
and  running  upward  consecutively  in  each  county. 

Such  surveys  cost  the  state  in  the  neighborhood  of  $40 
or  $50  per  mile  of  project.  After  the  surveys  are  made  and 
the  field  information  properly  analyzed  it  is  the  duty  of  the 
materials  department  and  the  district  office  to  see  that  the 
most  promising  locations  are  properly  test-pitted. 

Testing  the  Deposits. — The  test  pitting  is  exceedingly  im- 
portant. It  must  be  done  extensively  and  thoroughly.  If 
several  miles  of  concrete  road  are  to  be  built  out  of  a  pro- 
posed pit,  it  is  necessary  very  thoroughly  to  test-pit  the  site, 
especially  if   it  is  an  undeveloped   deposit.      Enough   holes 


should  be  dug  to  determine  the  extent  of  the  deposit  and 
they  should  be  dug  deep  enough  to  determine  the  working 
face.  Holes  30  ft.  and  over  in  depth  have  been  dug  by  using 
box  sheeting  of  2  in.  boards  4  ft.  long.  It  is  an  easy  matter 
to  construct  a  windlass  operated  by  hand,  and  with  a  hole 
4  ft.  square  a  fairly  large  bucket  can  be  attached  for  raising 
the  material.  The  samples  should  be  taken  at  the  time  of 
digging.  The  requirement  is  a  sample  of  500  lb.  pit-run 
material.  The  samples  should  be  taken  from  several  dif- 
ferent holes.  Probably  the  best  method  of  handling  is  to 
sack  the  material  in  cement  sacks.  Tags  are  filled  out  and 
one  is  placed  inside  the  sack  and  one  attached,  after  which 
the  sacks  are  sent  express  or  freight  collect  to  the  laboratory 
at  Madison.  The  man  supervising  the  work  also  fills  out 
an  aggregate  sheet  furnished  by  the  Commission  describing 
the  deposit,  which  sheet  he  sends  direct  to  the  materials 
department.  Here  a  duplicate  is  made  and  sent  to  the  lab- 
oratory and  the  original  is  kept  in  the  files. 

From  these  samples  tests  are  made,  both  on  the  fine 
aggregate  and  the  coarse.  Sand  briquettes  are  made  for 
breakage  at  three,  seven  and  ten  days.  Coarse  aggregate 
is  tested  in  specimens  18  in.  long,  8  in.  wide  and  4.3  in. 
thick.  Specimens  of  standard  material  are  made  at  the 
same  time.  Both  are  tested  at  the  same  time  in  a  rattler 
and  later  in  tension  and  compression.  By  always  running 
these  tests  with  a  standard,  we  not  only  can  compare  the 
material  with  the  standard,  but  with  any  other. 

The  information  thus  obtained  is  placed  in  the  hands  of 
prospective  bidders  through  the  medium  of  the  district 
offices.  The  cost  of  testing  material  from  one  deposit  is 
estimated  to  be  about  $35.  If  a  prospective  bidder  is  still 
not  satisfied  he  may  make  an  investigation  of  the  material 
himself,  and  should  by  all  means  make  a  most  careful  inves- 
tigation of  all  the  physical  features  surrounding  its  use, 
such  as  water  supply,  topography,  soil  and  roads. 

Of  course  no  proposed  gravel  pit  can  be  guaranteed  to  be 
absolutely  safe.  Even  with  the  best  kind  of  test-pitting  a 
few  deposits  when  opened  up  will  disclose  objectionable 
features  which  were  not  apparent  before.  These  may  be  a 
pit  running  to  sand,  too  many  oversize  boulders,  and  a  pit 
containing  heavy  seams  of  clay.  These  failures,  however, 
are  few,  and  often  where  there  has  been  a  failure  some  bit 
of  negligence  or  ignorance  was  responsible  for  it. 

All  this  detail  of  locating  and  testing  has  been  given 
thoroughly  to  impress  the  fact  that  local  production  requires 
considerable  gray  matter  before  one  should  think  of  the 
equipment  and  operation. 

Pit  Equipment — The  plant  must  be  stationary;  there  is 
no  such  thing  as  an  efficient  portable  plant  for  producing 
concrete  aggregate.  Another  requirement  is  adequate  bin 
capacity,  for  if  there  be  a  breakdown  in  the  pit-operating 
machinery  and  the  bins  are  filled,  the  trucks  or  other  haul- 
ing equipment  are  still  able  to  operate.  Of  course,  the 
entire  equipment  must  be  efficient  and  efficiently  operated. 
Too  small  a  crusher  or  screens,  not  enough  horse  power, 
poor  management,  and  a  poor  pump  in  case  of  washing, 
are  some  of  the  reasons  for  a  plant  not  operating  efficiently. 
The  contractor  in  choosing  his  setup  and  machinery  has 
quite  a  problem  on  his  hands.  He  should  look  the  proposed 
site  over  well  and  take  all  the  factors  into  consideration. 
He  must  consider  the  distance  he  is  to  'be  from  the  project 
and  also  the  method  of  hauling  to  and  charging  the  mixer. 

A  well  built  and  efficient  gravel  plant  for  producing  aggre- 
gates should  cost  in  the  neighborhood  of  $10,000  to  $12,000, 
including  the  items  of  erection.  The  difference  is  the  dif- 
ference in  cost  between  a  washing  and  a  dry-screening  plant, 
freight,  erection,  etc.  A  plant  of  this  price  has  a  bin  capac- 
ity of  about  200  cu.yd.  which  ought  to  be  sufficient.  Below 
is  a  table  showing  the  approximate  cost  of  a  stationary 
gravel  plant: 


Blade  feeder 
Cables,  sheaves,  e 

Hoist 

Drag  line  bucket . 


Cost  of  washing  equipment 


$2,800 

2— 60  hp.  motors 

$2,200 

50 

Elevator 

300 

400 

300 

Lumber  for  bins,  etc 

1.000 

Cost  of  erection . . . 

450 

$10,000 
$700 
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Another  item,  which  is  really  an  extra,  is  the  measuring' 
device.  Where  batch  trucks,  for  instance,  are  to  be  used 
this  is  an  absolute  necessity.  There  have  been  attempts 
to  construct  home-made  devices  with  moderate  success. 
There  are  mechanical  devices  on  the  market  which  are  quite 
successful.  They  are,  however,  expensive  as  an  outfit  costs 
about  $500. 

Plant  Examples  —  Two  plants  of  one  contractor  are 
identical  and  while  not  absolute  models  of  perfection 
they  are  worthy  of  description.  An  arrow-shaped  dragline 
bucket  handling  about  a  cubic  yard  at  a  time  pulls  the  mate- 
rial up,  where  it  is  dumped  through  a  trap  onto  the  blade 
feeder.  This  feeder  is  in  the  form  of  an  endless  belt  which 
has  a  number  of  blades  fastened  thereon.  This  turns  slowly 
and  constantly  dumps  the  material  onto  the  grizzly  screen. 
Thus  the  material  is  fed  gradually  to  the  crusher  while  the 
dragline  is  making  its  return  trip.  The  rejected  gravel 
from  the  grizzly  drops  into  a  No.  4  gyratory  crusher  set  at 
about  IJ  in.  Then  the  material  is  carried  up  to  the  screens 
in  a  bucket  elevator  about  50  ft.  high  and  containing  approx- 
imately 140  buckets.  The  screens  are  of  the  revolving  type, 
4  ft.  in  diameter  and  in  sections.  The  first  section  is  6  ft. 
with  4-in.  round  openings;  the  second  is  4  ft.  with  5-in.  round 
openings,  and  the  third  is  6  ft.  with  elliptical  openings  J  in. 
X  1  in.  For  dry  screening  a  screen  of  the  last  section  type 
is  probably  the  best.  However,  the  last  section  of  screen 
should  have  2-in.  round  openings  to  take  care  of  any  over- 
size material.  A  chute  could  be  built  from  the  end  of  this 
screen  back  to  the  crusher.  It  has  also  been  found  very 
necessary  at  times  to  insert  a  section  of  i-in.  round  screen 
to  waste  the  pea  gravel  sizes  when  the  gravel  in  the  deposit 
runs  fine.  Two  60-hp.  motors  furnish  the  power  for  oper- 
ating this  plant.  One  takes  care  of  the  blade  feeder,  crusher, 
elevator  and  screens,  and  the  other  operates  the  double- 
drum  hoist  operating  the  dragline. 

The  bins  for  this  plant  are  11  ft.  wide,  36  ft.  long,  and 
14  ft.  deep.  They  are  set  on  a  concrete  foundation  38  ft. 
long  with  a  base  of  3  ft.  and  tapering  up  to  16  in.  The 
horizontal  timbers  resting  on  this  concrete  foundation  and 
supporting  the  uprights  are  10  x  12  in.  The  uprights  them- 
selves are  10  x  10  in.  and  12  x  12  in.  Seven  10  x  12-in. 
timbers  are  used  as  braces  for  the  uprights.  There  are  also 
fourteen  cross  braces  6  x  8  in.  in  size,  seven  on  each  side. 
The  floor  joints  are  2  x  12  in.  spaced  on  6-in.  centers.  There 
is  also  cross  bracing  on  the  side  of  3  x  12-in.  timbers,  two 
being  used  together  making  six  pairs  on  each  side.  The 
floor  and  sides  of  the  bins  are  of  2  x  12-in.  planks,  the 
studding  being  the  same  size  as  the  floor  joists.  They  are 
double  rodded,  the  long  rods  being  IJ  in.  in  diameter  and 
the  short  ones  U  in.  The  bin  supports  or  wales  through 
which  the  rods  arc  bolted  are  6  in.  x  12-in.  timbers  doubled. 
These  hold  the  whole  bin  together  and  there  are  throe  tiers 
of  them,  the  first  1  ft.  above  the  sill,  the  second  4  ft.  and  the 
third  10  ft. 

Wanking  Device — A  large  proportion  of  local  pits  con- 
tain enough  dirty  material  to  require  washing.  Washing 
also  expedites  the  work  of  the  screens,  especially  on  damp 
days.  A  number  of  different  types  of  washers  are  used 
Probably  the  most  common  is  the  old  tilting  box.  The  valvo 
control  or  discharge  for  the  washed  sand  in  this  type  is 
dependent  upon  the  weight  of  the  sand  contained  in  the 
settling  tank.  There  are  a  few  mechanical  objections  to  a 
washer  such  as  this.  First,  the  inertia  of  so  great  a  weight 
makes  the  valve  action  slow,  so  that  with  uneven  feeds  the 
valve  docs  not  always  close  in  time  to  prevent  a  "runaway. 
Secondly,  a  tank  of  this  sort  is  operated  by  halnnced 
weights  which  to  operate  quickly  must  be  set  so  that  tht 
valve  does  not  clo.ie  tightly  when  the  feed  of  sand  ceases 
but  while  the  water  is  still  coming.  Sometimes,  unirss  thu 
valve  is  closed  by  hand,  an  amount  of  water  and  clay  gets 
into  the  clean  sand  already  discharged. 

There  are  also  steel  conical  tanks  on  the  market  which 
are  quite  expensive,  but  more  efficient  as  the  discharge  is 
controlled  by  volume  rather  than  by  weight. 

A  good  many  pit  operators  arc  uning  a  washer  of  a 
different  type.  This  is  really  a  mechanical  conveyor  set- 
tling tank.     It  consists  of  a  large  rectangular  wash  box  of 


wood,  with  a  discharge  for  clay  and  dirty  water  at  one  end. 
The  floor  of  this  box  slopes  upward  at  the  other  end  to  the 
top.  A  number  of  blades  are  fastened  to  an  endless  chain 
which  operates  over  sprocket  gears  at  either  end  of  the  box. 
These  blades  dip  down  into  the  water,  and  by  close  contact 
with  the  slanting  floor  carry  the  washed  sand  to  the  top 
where  it  is  dumped  over  into  the  bins..  There  is  a  space  at 
either  end  of  each  blade,  which  permits  excess  water  to 
return  to  the  tank.  These  blades  continually  agitate  the 
dirty  water  in  the  tank  and  keep  the  dirt  in  suspension  until 
it  is  carried  off  over  the  spillway.  Plenty  of  clean  water 
must  be  poured  into  the  tank  continually,  and  it  is  well  to 
have  several  sprinklers  playing  on  material  as  it  is  pulled 
up  to  be  dumped  into  the  bins.  These  washers  are  sold  in 
two  sizes,  4  X  18  ft.  and  3  x  18  ft.  respectively,  and  are 
priced  at  about  $500,  exclusive  of  any  wash  box  lumber. 
The  former  size  has  a  capacity  of  40  tons  of  sand  per  hour 
and  the  latter  35  tons. 

Any  of  these  washers,  of  course,  is  for  sand  only.  It  is 
sometimes  and,  in  fact,  always,  just  as  necessary  to  cleanse 
the  gravel.  For  this  a  water  pipe  with  an  end  spray  can 
be  discharged  into  the  screens.  This  will  aid  very  materially 
in  pushing  the  sand  through  the  sand  screen  into  the  settling 
tank,  and  also  for  separating  the  sand  from  the  stone,  when 
it  has  a  tendency  to  stick  together  in  damp  weather.  It  is 
also  advantageous  to  have  a  section  of  closed  screen  con- 
taining angle  irons  bolted  to  the  sides,  which  may  be  termed 
a  scrubbing  chamber.  One  of  the  principal  requisites  for  a 
successful  washing  plant  is  plenty  of  clean  water.  Four- 
inch  pipe  should  be  used,  if  possible,  and  a  pump  powerful 
enough  and  an  adequate  water  supply  to  produce  250  to 
300  gal.  a  minute,  is  necessary. 

Representaitive  Job  Costs — From  one  pit  about  6.53  mlies 
were  built.  The  total  job  was  7.29  miles  in  length  or 
77,176.4  sq.yd.  of  paving.  The  low  bid  on  this  was  $1.07 
per  square  yard  exclusive  of  cement,  as  against  the  lowest 
price  bid  for  commercial  material  of  between  $1.12  and  $1.16. 
This  is  a  difference  of  about  7c.  per  square  yard  or  a  total 
saving  of  $5,402.35  on  the  entire  job.  However,  the  facts 
that  the  pit  was  easily  obtainable  and  afforded  a  good 
setup,  that  the  hauls  were  good,  and  that  several  contractors 
were  interested  who  wished  to  go  into  their  o\vn  material 
production,  all  had  a  tendency  toward  producing  one  of  the 
lowest  bids  per  square  yard  in  the  whole  state. 

Another  job  consisted  of  about  8  miles  of  18-ft.  paving; 
the  low  bid  was  $1.19  per  square  yard  and  the  lowest  bid 
per  square  yard  using  commercial  material  was  $1.49,  or  a 
saving  of  30c.  per  square  yard.  This  meant  a  saving  of 
approximately  $25,344  on  this  one  job.  This  plant  wa.s 
equipped  with  a  hoist  and  upright  boiler,  arrow  scraper, 
one  60-hp.  motor,  a  loader  elevator,  a  bucket  elevator,  old 
style  washing  plant,  screens  and  160-cu.yd.  capacity  bins. 
Provision  was  made  to  shoot  the  rejected  oversize  stone 
back  into  the  pit.  From  this  plant  approximately  25,400 
cu.yd.  of  sand  and  gravel  were  hauled  out  on  the  road. 
This  meant  an  average  of  250  cu.yd.  a  day  on  the 
road  and  does  not  include  an  average  of  about  20  to  25 
cu.yd.  of  material  wasted  each  day.  Material  was  hauled  in 
trucks  onto  the  road  and  stockpiled  every  thousand  feel. 
From  the  stockpiles  a  fleet  of  Ford  batch  trucks  carried 
the  aggregate  to  the  mixer. 

Another  road,  3.3  miles  in  length,  was  constructed,  the 
low  bid  being  $1.29  per  square  yard  u.sing  local  material. 
The  lowest  price  bid  per  square  yard  using  commercial 
material  was  $1.45,  a  saving  of  16c.  per  square  yard.  This 
means  a  saving  of  $5,575.68  on  the  entire  job.  The  material 
was  trucked  onto  the  roadbed,  stockpiled  and  wheelbarrows 
used  to  charge  the  mixer.  This  was  the  second  season  that 
the  contractor  had  operated  this  pit. 

Another  job  of  4  miles  was  partly  constructed,  about  35 
miles  being  built.  The  bid  per  square  yard  using  local 
material  was  $1.11.  whereas  the  lowest  bid  per  yard  using 
commercial  material  was  $1.35,  or  a  saving  of  24c.  a  square 
yard.  This  is  a  saving  of  $10, i:?7.60  for  the  entire  job.  The 
inatrrial  was  hauled  on  the  rond,  stockpiled,  and  wheel- 
barrows UHcd  to  chargo  the  mixer.  They  had  about  6,000 
cu.yd.   of  material   stockpiled   on   the   subgradc   before  the 
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actual  paving  work  started.  The  equipment  at  the  pit  con- 
sisted of  a  bottomless  dragline  bucket,  a  plate  feeder,  a  con- 
veyor, a  9  X  15-in.  jaw  crusher,  grizzly,  a  36-ft.  bucket  ele- 
vator, a  tilting  box  type  washer,  screens  and  bins,  a  60-hp. 
tractor,  a  double  drum  hoist  and  upright  boiler,  a  10-20 
tractor,  and  a  centrifugal  pump.  The  bin  capacity  was 
small,  holding  only  90  to  100  cu.yd.  Provision  was  made 
to  shoot  the  oversize  stone  back  to  the  crusher.  The  10-20 
tractor  furnished  power  for  the  pump  which  had  a  capacity 
of  450  gal.  a  minute,  but  only  about  300  gal.  a  minute  were 
actually  used.  The  production  of  this  plant  was  small  as 
it  averaged  only  about  150  cu.yd.  of  sand  and  stone  to  the 
road  per  day.  The  smallness  of  the  crusher  was  greatly 
to  blame  for  this  as  the  9  x  15-in.  jaw  crusher  was  only 
capable  of  a  capacity  of  about  10  to  15  cu.yd.  an  hour.  What 
they  should  have  had  in  its  place  was  a  gyratory  crusher 
No.  3  or  4-in.  size.  The  bin  capacity  was  small  and  the  whole 
plant  was  not  constructed  in  as  stable  a  manner  as  possible, 
probably  accounting  for  the  numerou.s  delays  and  break- 
downs. It  seems  true  also  from  various  observations  that  a 
scraper  of  the  arrow  type  will  handle  a  larger  amount  of 
material  than  the  bottomless  bucket. 

One  county  operated  two  local  plants.  One  contractor 
built  about  40,634  sq.yd.  using  material  from  one  of  the 
county  pits.  His  price  for  this  of  $1.16  per  square  yard  was 
based  on  material  at  $1  per  cubic  yard  in  trucks  at  the  pit. 
This  material  had  he  shipped  it  in  would  have  cost  him  $2.18 
per  cubic  yard  for  gravel  and  $1.90  per  cubic  yard  for  sand 
in  trucks  at  the  destination.  The  comparative  hauls  were 
about  the  same. 

The  other  county  pit  kept  two  pavers  going  and  about  8 
miles,  of  road  were  built  using  thir  material.  It  is  rather 
difficult  to  get  at  the  saving  involved  here  as  the  contrac- 
tor's bid  did  not  include  a  material  price,  this  being  fur- 
nished him  by  the  county.  The  county  highway  commis- 
sioner, however,  believes  that  material  was  being  produced 
in  stockpiles  for  about  70c.  a  yard.  Shipped-in  sand  and 
stone  would  have  cost  $2.03  and  $2.20  per  yard  respectively 
unloaded  in  stockpiles  or  bins.  As  in  the  neighborhood  of 
26,000  cu.yd.  of  sand  and  stone  were  used  in  building  the 
road  it  will  be  seen  that  considerable  saving  was  involved 
(at  least  $30,000)  by  developing  a  local  pit. 


Decline  in  Typhoid  and  Other  Death  Rates 

The  typhoid  fever  death  rate  fell  from  19.1  to  5.6  per 
100,000  in  the  eleven  years  between  1912  and  1922 
among  the  risks  of  the  industrial  department  of  the 
Metropolitan  Life  Insurance  Co.,  of  New  York  City. 
In  the  same  period  the  decline  for  various  other  com- 
municable diseases  was:  Diarrhea  and  enteritis  (all 
ages)  27.6  to  10.7;  tuberculosis  (all  forms)  212.9  to 
113.4;  communicable  diseases  of  childhood,  (measles, 
scarlet  fever,  whooping  cough  and  diphtheria)  46.2 
to  29.6;  influenza  and  pneumonia,  116.2  to  94.7  and 
pneumonia  alone  103.9  to  73.3,  but  with  an  influenza 
increase  from  12.3  to  21.5.  The  1918  rate  for  influenza 
and  pneumonia  combined  was  542.2;  for  influenza  alone, 
272.4  and  for  pneumonia,  269.8.  Accidents  (all  causes) 
fell  from  73.8  to  57.7  and  railroad  accidents  from  9.2 
to  4.1 ;  but  automobile  accidents  rose  from  3.0  to  13.5. 
Even  diseases  of  the  heart  fell  materially  for  the  eleven 
years  143.8  to  126.0,  but  a  sudden  drop  to  113.9  in  1919, 
the  lowest  year  of  the  eleven,  was  followed  by  a  rise  to 
117.0  in  1920,  117.4  in  1921  and,  as  stated,  126.0  in  1922. 
The  general  death  rate  fell  from  12.01  per  1,000  in  1912 
to  5.6  in  1922.  The  curve  continued  to  fall  in  1918,  the 
influenza  year,  when  the  rate  was  11.5,  and  dropped 
suddenly  to  7.3  in  1919.  Details  for  these  and  other 
causes  of  death  are  given  in  Public  Health  Reports  for 
Feb.  23,  where  it  is  stated  that  the  rates  for  1923  are 
based  on  company  records  of  approximately  14,000,000 
risks. 


Tar  Impregnation  for  Concrete  Drain  Tile 

CRUDE  water  gas  tar  is  being  investigated  by  the 
U.  S.  Bureau  of  Public  Roads  as  a  protection  for 
concrete  subject  to  alkali  water  attack.  The  methods  of 
impregnating  the  concrete  and  the  tests  themselves  are 
described  in  a  recent  paper  by  E.  C.  E.  Lord,  as  follows: 

The  -naterials  tested  consisted  chiefly  of  sections  of  well 
seasoned  6-in.  concrete  drain  tile  containing  very  little 
coarse  aggregate,  and  ordinary  1:3  tension  and  compression 
strength  snecimens.  The  tile  sections,  after  thorough 
drying  in  uir,  were  immersed  in  thin  liquid  water  gas  tar 
at  room  temperature  for  a  few  minutes  until  all  air  had 
been  expelled.  Then  they  were  removed  from  the  bath  and 
allowed  to  drain  and  dry  out  in  air,  or  they  were  heated  in 
the  air  bath  at  110  deg.  C.  for  four  hours.  In  some  cases 
two  treatments  of  this  kind  were  given  in  order  to  assure 
a  complete  penetration  of  the  tar.  It  was  found  that  the 
maximum  amount  of  tar  absorbed  in  this  way  was  from 
7  to  8  per  cent  after  draining  for  24  hours,  and  about  4J 
per  cent  upon  drying  out  in  the  air  bath  at  110  deg.  C. 
Mortar  specimens  for  tension  and  compression  tests  were 
treated  in  the  same  way,  but  were  allowed  to  remain  in  the 
tar  for  six  days  before  drying  in  the  air  bath. 

To  estimate  the  penetrating  value  of  this  tar,  sand-mortar 
cylinders  4  x  2  in.  were  cured  for  seven  days  in  damp  air, 
dried  in  the  laboratory  for  six  days  and  then  placed  in  glass- 
stoppered  jars  containing  25  cc.  of  tar.  After  one  month 
it  was  found  that  the  tar  had  penetrated  uniformly  upward 
to  a  height  of  from  23  to  33  in.  above  its  original  level. 
A  32-in.  concrete  slab  (18  x  24  in.)  cured  in  the  same 
manner  was  given  seven  coats  of  tar  at  about  2-hour  in- 
tervals. In  all,  this  was  at  the  rate  of  about  l  gal.  per 
square  yard  and  the  tar  penetrated  to  a  depth  of  |  in. 

Exposure  Tests — Analysis  of  disintegrated  concrete  drain 
tile  after  exposure  to  alkali  soil  waters  has  indicated  in 
some  cases  a  loss  from  the  cement  of  about  30  per  cent 
lime  and  the  formation  of  gypsum  (hydrous  sulphate  of 
lime)  in  large  quantities.  It  was  decided  therefore  to  ex- 
pose test  specimens  to  a  solution  containing  IJ  per  cent 
sodium  sulphate  and  1^  per  cent  magnesium  sulphate  (which 
approximates  an  average  maximum  concentration  of  these 
salts  in  alkali  soil  waters)  and  to  determine  the  amount 
of  lime  passing  into  solution  as  a  measure  of  alkali  attack. 
Sections  of  tile,  both  treated  and  untreated  and  weighing 
approximately  2,200  grams,  were  placed  in  porcelain-lined 
jars  containing  10,000  cc.  of  the  alkali  solution  and  kept 
well  covered.  Determinations  of  lime  were  made  from  time 
to  time  and  the  solutions  were  renewed  at  frequent  intervals. 

The  lime  dissolved  in  the  untreated  samples  did  not  in- 
crease progressively  with  the  time  exposed,  but  after  reach- 
ing a  maximum  of  about  41  gr.  in  five  weeks  it  appeared 
to  decline,  owing  possibly  to  the  formation  of  insoluble 
calcium  sulpho-aluminate  compounds.  Comparing  the  total 
loss  of  lime  in  the  untreated  and  treated  samples  for  38 
weeks,  the  former  had  lost  seven  to  nine  times  more  linip 
than  samples  receiving  a  double  tar  treatment  and  half 
that  amount  for  samples  given  only  one  treatment  or  two 
treatments  followed  by  drying  at  25  deg.  C.  The  results 
indicate  a  7-  to  9-fold  protection  in  the  case  of  thoroughly 
impregnated  material  and  about  4-f6ld  protection  when 
insufficient  tar  was  absorbed  or  where  the  fixation  of  the 
tar  residuum  was  incomplete  before  exposure  to  the  alkali. 

Tension  and  Compression  Tests — These  were  carried  out 
on  mortar  treated  with  water  gas  tar  and  on  untreated 
material  after  remaining  in  3  and  10  per  cent  alkali  solutions 
and  in  tap  water  for  28  and  182  days.  While  the  untreated 
samples  failed  completely  after  six  months  in  a  3  per  cent 
alkali  solution,  the  treated  specimens  gave  higher  values 
for  tension  and  about  the  same  for  compression  as  those 
stored  in  tap  water  for  the  same  length  of  time.  Treated 
samples  stored  in  a  10  per  cent  alkali  solution  showed  a  loss 
in  tension  of  about  50  lb.  as  compared  with  untreated 
samples  after  six  months  in  tap  water,  but  were  224  lb. 
stronger  than  untreated  samples  stored  in  the  solution  for 
the  same  length  of  time. 
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Bridging  the  Hudson  River 
at  Bear  Mountain 

Suspension  Bridge  of  1632-Ft.  Span  for  Vehicular 

Traffic  Being  Built  Above  Peekskill — 

New  Highway  Connection 

By  Wilson  Fitch  Smith 


SINCE  early  days  in  the  history  of  this  country  the 
Hudson  River  has  been  a  natural  barrier  to  the 
development  of  east  and  westbound  traffic  between 
New  Jersey,  Pennsylvania  and  New  York  on  the  western 
side  and  the  New  England  States  on  the  eastern  side 
of  the  river,  as  well  as  within  the  Empire  State  itself. 
With  the  growth  of  the  state's  population  there  have 
been  repeated  efforts  to  bridge  the  river  for  vehicular 
traffic,  but  until  the  recent  extraordinary  increase  in 
the  use  of  motor  vehicles,  the  ferries  at  various  points 


SKETCH    OF   I'ROfOSED    BRIDGE   AND    APPROACHES 

have  afforded  sufficiently  satisfactory  service  as  not  to 
warrant  the  undertaking.  With  the  advent  of  the  auto- 
mobile and  the  continued  rapid  increase  in  its  use,  first 
for  plea.«ure,  and  more  recently  for  commercial  pur- 
poses, the  ferries,  despite  their  greatly  increased  facil- 
ities, have  been  unable  to  meet  the  duty,  and  the  need 
for  a  highway  bridge  has  become  an  urgent  public 
necessity. 

The  bridging  of  the  Hudson  River  at  New  York  City 
has  been  studied  for  thirty  years,  but  the  width  of 
the  river,  its  depth,  and  the  requirements  for  navigation 
as  prescribed  by  th^  war  department,  are  conditions 
that  make  it  a  stupendous  project,  which  up  to  now  has 
not  gotten  beyond  the  project  stage.  The  Vehicular 
Tunnel  now  under  construction  by  a  joint  commission 
of  the  States  of  New  York  and  New  Jersey  will  give 
some  relief  to  the  city,  but  it  is  probable  that  its  capac- 
ity will  be  largely  taken  up  by  commercial  traffic,  and 
a  highway  bridge  across  the  Hudson  River  at  a  point 
as  close  to  the  city  of  New  York  as  is  practical  to 
build  it,  will  afford  a  much  needed  service. 

The  nearest  practical  location  to  New  York  City 
18  at  the  entrance  to  the  Highlands,  about  three  miles 
above  Peekskill,  and  forty-five  miles  from  Times  Square, 
where  the  rocky  shores  of  the  river  approach  within 
1,600  ft.  of  each  other.  This  site  was  .selected  thirty- 
five  years  ago  by  the  late  Edward  W.  Serrell  for  a 
suspension  railroad  bridg(%  and  some  work  was  done 
at  that  time  by  the  Hudson  Suspension  Bridge  and  New 
England  Ry.  Co.  The  site  is  ideal  for  a  suspension 
bridge.     On  the  east  side  of  the  river  Anthony's  Nose 


rises  abruptly  to  an  elevation  of  900  ft.,  a  solid  boss 
of  granitic  gneiss,  through  which  the  New  York  Cen- 
tral R.R.  tracks  pass  in  a  tunnel.  On  the  west  side 
the  base  of  Bear  Mountain,  upon  which  can  still  be 
traced  the  remains  of  Fort  Clinton,  is  of  similar  rock 
formation.  Between  these  two  rocky  shores  the  river 
has  a  channel  depth  of  130  ft.  Suitable  rock  founda- 
tions for  the  towers  exist  on  both  sides  of  the  river  at 
the  shore  line.  Adequate  anchorages  on  both  sides  can 
be  had  by  tunneling  into  the  solid  rock  on  line  with 
the  cable  back  stays.  The  elevation  of  the  surface  on 
both  sides  is  advantageous  for  the  support  of  the  ap- 
proach spans. 

These  natural  conditions,  together  with  the  fact  that 
on  the  west  side  of  the  river  lies  Bear  Mountain  Park, 
a  state  reservation  of  over  33,000  acres,  an  increasingly 
popular  playground  for  New  York's  multitudes,  and 
that  it  will  afford  a  direct  avenue  of  approach  to  the 
scenic  attractions  of  the  Highlands,  the  cities  on  the 
west  shore  of  the  Hudson,  the  Catskill  Mountains  and 
the  western  part  of  the  state,  as  well  as  a  direct  route 
for  the  largely  increasing  traffic  between  southern  New 
England  and  the  west  side  of  the  Hudson,  determined 
the  selection  of  this  site  for  the  first  highway  bridge 
to  be  built  across  the  Hudson  River  south  of  Albany. 

The  Bear  Mountain  Hudson  River  Bridge  Co.  .se- 
cured a  charter  from  the  legislature  in  March.  1922, 
and  having  obtained  the  necessary  rights-of-way  and 
permits,  and  completed  its  financing,  the  contract  for 
construction  was  executed  March  24,  1923. 

Bridge  Structure — The  bridgd  will  be  a  suspension 
bridge  of  1,632-ft.  span.  The  steel  towers  will  be 
355  ft.  high  above  the  foundations.  Two  steel  wire 
cables  17  in.  in  diam.  will  each  contain  7,252  wires. 
No.  6  gage.  The  cables  will  be  60  ft.  c.  to  c.  The 
stiffening  trusses  will  be  30  ft.  deep  and  55  ft.  c.  to  c, 
supported  on  transverse  su.spender  beams  carried  by 
c'ouble  suspender  steel  wire  ropes  of  2A-in.  diam.  At 
the  east  end  the  approach  span  will  be  210  ft.  long  and 
will  span  the  New  York  Central  R.R.  right-of-way.  At 
the  west  end  there  will  be  a  210-ft.  truss  span  over  the 
West  Shore  R.R.,  a  100-ft.  truss  and  two  50-ft.  plate 
girder  spans.  The  total  length  between  abutments  will 
be  2,238  ft.  The  bridge  floor  will  be  at  the  level  of 
the  top  chords  of  the  stiffening  trusses  and  will  be  48  ft. 
wide  between  railings,  providing  a  38-ft.  roadway  and 
two  5-ft.  sidewalks.  The  floor  will  be  a  reinforced- 
concrete  slab  carried  on  18-in.  I-beam  stringers  with  a 
sheet  asphalt  pavement.  The  suspended  span  will  have 
a  1.5-ft.  camber  giving  a  clear  height  above  the  water 
at  the  center  of  153  ft. 

The  weights  of  the  various  parts  of  the  bridge  are: 

Towcru     •1-630  tons 

CflbloH  nn<l   pusponHtTB 2.067  tons 

Anrhor  bars  iinrt  rnstin^ 906  tons 

StlfTr-nlnR  triiKPOR  anil  floor 3.989  tonn 

Approach    Hpann    9iOton8 

Total    12.562  tons 

The  cable  wires  and  suspender  ropes  will  be  of 
220.000  lb.  ultimate  strength.  The  stiffening  trusses 
will  l)e  of  silicon  steel  and  the  other  portions  of  the 
bridge  of  carbon  steel. 

Approach  /Zoa/fs— The  approach  highway  on  the  east 
side  will  leave  Roa  Hook  ro.nd.  about  a  mile  from  the 
Albany  Post  road  at  Annsville.  ju.st  beyond  the  en- 
trance to  the  State  Camp,  and  by  a  6.5  per  cent  grade 
will  a.scend  the  southerly  slope  of  Anthony's  Nose  to 
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an  elevation  of  about  200  ft.  above  the  river,  thence, 
generally  following  the  contour  but  attaining  a  maxi- 
mum elevation  of  400  ft.  will  skirt  the  flank  of  An- 
thony's Nose  to  the  bridge  head,  a  total  distance  of 
about  three  miles.  This  will  be  a  standard  New  York 
State  concrete  highway,  with  18  ft.  of  paving.  In 
places  its  construction  will  approach  the  boldness  of 
the  Storm  King  highway  and  it  will  afford  many  pic- 
turesque and  spectacular  views  of  the  Highlands. 
The  west  approach  highway  will  be  on  the  axis  of 


zr-6" J 

^  Cast  steel  sockets  th reacted  fornuts 

GENERAL  DETAILS  OF  BEAR  MOUNTAIN  BRIDGE 
ACROSS  THE  HUDSON 

the  bridge  and  will  connect  with  state  route  No.  3  at 
a  point  about  1,000  ft.  from  the  bridge.  This  road  will 
have  a  paved  width  of  38  ft.  for  its  entire  length. 
With  the  exception  of  two  parcels  on  the  east  side,  the 
entire  length  of  the  approach  highways  and  the  bridge 
piers  will  be  on  land  either  owned  or  controlled  by  the 
state. 

Conservative  estimates  indicate  a  traffic  of  over 
600,000  automotive  vehicles  a  year  in  the  first  year  of 
operation. 

The  contract  time  for  construction  is  twenty-two 
months. 

Personnel — The  bridge  was  designed  by  Howard  C. 
Baird  of  Hodge  &  Baird,  who  will  act  as  consulting 
engineer  on  the  bridge.  The  author  is  chief  engineer  on 
the  work  and  William  H.  Burr  and  William  A.  Welch 
are  consulting  engineers  for  the  company.  The  general 
contractors  are  the  Terry  &  Tench  Co.,  Inc.  The  cable 
wires  and  suspender  ropes  are  being  manufactured  by 
John  A.  Roebling's  Sons  Co.  of  New  York,  and  the 
fabricated  steel  by  McClintic-Marshall  Co. 


Reaction  Jetty  Works  Successfully 

Navigation  of  the  Fraser  River  in  British  Columbia 
as  far  as  New  Westminster  by  vessels  drawing  30  ft. 
is  now  possible  due  to  the  effects  of  the  single  reaction 
jetty  which  has  been  built  near  the  mouth  of  the  river. 
{Engineering  News-Record,  Aug.  24,  1922,  p.  318.) 
Construction  on  the  jetty  was  begun  in  1912  and  has 
been  carried  on  intermittently  ever  since,  until  now  it 
is  'completed  for  about  two-thirds  of  its  length.  When 
the  construction  of  the  jetty  was  begun  the  depth  over 
the  bar  was  only  16  ft. 


Suggestions  for  An  Engineering 
Employment  Service 

Plan  Proposed  for  Nation-Wide  Paid  Service 

Under  the  Auspices  of  the  National 

Engineering  Societies 

By  Morris  Llewellyn  Cooke 

Consulting  Engineer,  Philadelphia,  Pa. 

TINKERING  with  the  system  by  which  at  present 
engineers  out  of  work  find  jobs  may  easily  reduce 
the  unit  cost  of  placements.  Tinkering  may  even  result 
in  increasing  the  number  of  jobs  found — especially  in 
metropolitan  districts.  But  no  amount  of  tinkering  will 
give  us  an  employment  system  representative  of  the 
profession's  capacity  for  organization,  or  meeting  the 
legitimate  expectations  of  those  requiring  the  service, 
or  fulfilling  our  obvious  obligations  to  the  nation  and 
to  society  at  large. 

The  new  service  must  be  of  a  character  which  will 
inspire  inquiries  from  sources  not  now  open.  In  only 
a  negligible  number  of  instances  where  vacancies  occur 
in  what  may  legitimately  be  called  the  engineering  field 
are  inquiries  made  of  the  existing  agencies.  I  do  not 
recall  one  employer  who  considered  this  the  way  to  fill 
an  engineering  position.  At  best  it  is  looked  upon  as  a 
possible  source  of  likely  prospects  for  the  more  highly 
standardized  jobs.  It  is  equally  true  that  applicants 
for  positions  approach  existing  agencies  with  no  real 
confidence  in  the  outcome.  For  jobs  above  a  certain 
grade  the  "probability  of  hit"  is  very  low. 

The  "load  factor"  of  the  present  service  is  very  un- 
satisfactoiy  principally  because  we  are  seeking  to  cover 
a  very  broad  field  with  an  entirely  inadequate  plan.  In 
consequence  the  record  made — let  us  admit  that  it  is 
a  good  one  in  its  way — is  based  either  (1)  on  occasional 
and  largely  accidental  service  rendered  to  a  widespread 
national  constituency,  or  (2)  much  more  frequently  on 
service  to  a  comparatively  limited  number  of  members 
in  the  large  cities — especially  in  New  York  City — seek- 
ing jobs  of  a  rather  unspecialized  variety.  There  does 
not  appear  to  be  any  way  by  which  the  "load  factor" 
can  be  radically  improved  without  a  radicar  change  in 
our  conception  of  what  constitutes  an  adequate  employ- 
ment agency  for  the  engineering  pi'ofession. 

The  Service  Should  Not  be  Free — Fortunately  any 
service  sponsored  by  the  engineering  profession  does 
not  need  to  be  run  for  gain.  In  fact  the  demand  will  be 
that  the  service  be  rendered  at  cost — cost  including  the 
support  of  continuing  an  adequate  research  into  all 
those  phases  of  personnel  work  on  which  any  effective 
placement  and  employment  service  for  engineers  must 
rest.     Such  a  service  cannot  be  free. 

Placement  fees  must  be  charged.  But  these  can  be 
lower  than  those  charged  by  agencies  operated  primarily 
for  profit.  They  can  be  reduced  of  course  after  the 
initial  capital  outlay  has  been  amortized  and  they  can 
be  made  discriminative  in  favor  of  those  who  support 
the  profession  through  engineering  society  membership. 

Personnel  management  more  and  more  works  on  the 
theory  that  for  each  job  there  is  one  best  man.  But  to 
find  him  in  the  least  possible  time  means  job  standard- 
ization and  classification,  the  systematization  of  inter- 
viewing, the  separation  of  the  exceptional  from  the 
routine  in  placement  work,  symbolization  to  permit 
prompt — even  telegraphic — exchange  of  data  about 
supply  and  demand,  telling  advertising  methods,  etc., 
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etc.  It  means  the  close  integration  of  all  factors  in  the 
engineering  field,  colleges,  technical  societies  and  em- 
ployers both  public  and  private. 

Independent  of  National  Societies — Any  paid  employ- 
ment service  for  engineers  to  be  successful  should  stand 
clear  of  the  organization  of  all  national  and  local 
societies.  Some  method  can  be  evolved  by  which  the 
profession  can  hold  title  in  perpetuity  and  exert  its 
authority  at  stated  intervals,  should  the  necessity  there- 
for arise.  But  to  be  effective  the  new  agency  must  not 
only  be  manned  by  the  leaders  of  the  profession  but 
should  be  untrammeled  by  the  frequent  elections  and 
other  cumbersome  paraphernalia  of  our  largely  acci- 
dental political  system. 

The  governing  boards  of  the  five  largest  engineering 
societies  might  be  given  the  power  every  fifth  year  to 
vote  as  to  whether  a  change  in  the  management  in  whole 
or  in  part  was  desirable.  If  the  agency  was  running 
along  smoothly  and  successfully  there  need  be  no  in- 
terruption in  the  management.  If  a  more  direct 
expression  of  engineering  opinion  is  desired  referen- 
dums  could  be  taken  at  regular  intervals  or  at  the 
request  of  a  majority  of  the  membership. 

The  new  paid  employment  service  for  engineers  can 
be  developed  and  operated  without  any  reference  what- 
ever to  existing  free  agencies — national  or  local.  Its 
success  will  not  be  conditional  on  making  the  placements 
now  more  or  less  successfully  made  by  these  existing 
free  agencies.  The  new  agency  can  wish  all  present  free 
agencies  Godspeed.  In  fact  co-operation  can  be  estab- 
lished at  once  between  the  two  types  of  service.  The 
ideas  are  by  no  means  mutually  e.xclusive.  Free  em- 
ployment service  is  such  an  integral  factor  in  most  engi- 
neering organizations  that  one  cannot  look  far  enough 
ahead  to  predict  its  abandonment.  As  the  paid  service 
however  begins  to  function  the  free  service  will 
naturally  be  retained  only  in  those  places  where  it  can 
continue  to  demonstrate  its  usefulness.  Both  types  of 
service  can  be  simultaneously  sponsored  by  the  pro- 
fession. It  may  easily  develop  that  the  more  active  the 
free  service  the  better  the  paid  service. 

Organization  and  Operation — The  directing  organiza- 
tion of  the  proposed  paid  service  might  well  be  com- 
posed in  part  of  the  "best  minds"  within  the  profcision 
and  in  part  of  outside  individuals,  each  having  some 
special  contribution  to  make.  An  educator  like  Hopkins, 
president  of  Dartmouth  College,  who  has  had  training 
in  personnel  work  in  large  corporations;  a  lawyer  like 
Owen  Younj?,  chairman  of  the  General  Electric  Board; 
a  psychologist  like  Walter  Dill  Scott,  president  of  North- 
western University,  and  a  banker  like  Dwight  Morrow 
of  the  Morgan  firm  would  each  add  effectiveness. 

There  i.s  no  reason  why  the  organization  should  be 
of  a  standard  type  or  even  "frozen."  There  is  room  for 
experimentation  and  it  would  be  well  to  let  experience 
freely  suggest  the  possible  line  of  quick  evolution.  An 
annual  meeting  of  the  policy-forming  Council,  or  at 
most  semi-annual  meetings  would  make  it  possible 
for  busy  and  widely  separated  engineers  like  Rae, 
Hoover  and  Morgan  to  sit.  E.specially  during  the  form- 
ative years  it  might  be  well  to  have  an  additional 
administrative  board  with  monthly  meetings  and  a 
membership  recruited  geographically  so  as  to  make 
attendance  possible. 

If  for  no  other  reason  than  to  provoke  discu.ssion 
I  submit  an  estimate  of  the  earnings  of  such  an  agency. 


It  is  well  within  the  actual  figures  to  state  that  there 
are  100,000  engineers  in  the  United  States,  and  that  on 
the  average  they  change  jobs  once  in  five  years.  This 
means  20,000  new  jobs  secured  every  year.  Further 
we  can  assume  that  an  energetic  and  ably  managed 
paid  employment  agency  backed  by  the  entire  profession 
could  in  two  years  become  responsible  for  finding  20 
per  cent  of  these  jobs  or  say  4,000  a  year.  (This  means 
333  a  month  or  13  in  a  day.)  Surely  this  is  not  an 
unwarranted  expectation.  Dividing  the  jobs  secured 
in  accordance  with  the  salary  ratings  of  over  300 
engineer  employees  in  the  City  of  Philadelphia  and 
using  a  5  per  cent  fee  for  all  salaries  over  $2,000  a 
year  and  a  2  per  cent  fee  for  all  below  that  figure 
there  would  result  a  revenue  of  $8,400  for  each  100 
placements  or  $352,000  a  year  on  the  assumed  4,000 
jobs.  On  any  such  volume  of  business  the  fees  could 
soon  be  cut  as  estimates  of  operating  expenses  do  not 
appear  to  require  this  income.  The  fees  suggested  are 
less  than  those  charged  by  existing  agencies  for  other 
occupations.  As  long  as  free  agencies  for  engineers 
are  maintained  no  member  of  any  society  would  be  un- 
der any  compulsion  of  course,  to  use  the  paid  service. 
There  is  usually,  however,  an  embarrassing  interim 
■'between  jobs"  which  probably  averages  longer  the 
higher  the  pay.  At  $2,000  a  year,  reducing  this  time 
by  one  week  would  be  about  equivalent  to  paying  a 
2  per  cent  fee.  Better  service  may  easily  pay  for  itself 
in  more  ways  than  one. 

If  careful  engineering  studies  such  as  should  be 
undertaken  before  the  enterprise  were  launched  con- 
firm the  foregoing  estimates  the  financing  becomes 
easy.  A  two  year  underwriting  of  $40,000 — to  be 
borrowed  in  whole  or  in  part  during  the  first  year — 
could  be  paid  back  during  the  second  .so  that  the  under- 
writers would  possibly  at  no  time  be  out  of  pocket.  If 
it  should  be  decided  to  arrange  for  this  underwriting 
without  in  any  way  utilizing  the  credit  of  engineering 
societies  it  would  be  relatively  easy  to  secure  80  individ- 
uals to  underwrite  $500  each,  or  say  40  for  $500  each 
and  the  balance  in  larger  amounts. 

This  great  new  departure  in  engineering  technique — 
important  alike  to  the  individual  engineer  and  to 
society — can  be  set  going  without  putting  the  slightest 
financial  burden  on  our  at  present  overtaxed  engineer- 
ing organizations.  If  the  boards  of  four  or  five  of  the 
larger  national  engineering  societies  should  endorse  in 
principle  this  plan  for  a  paid  employment  service  there 
would  appear  to  be  no  serious  obstacles  standing  in  the 
way  of  its  fairly  prompt  execution. 


Progress  on  Vehicular  Tunnel 

Five  compressed-air  shields  will  soon  he  in  operation 
on  the  vehicular  tunnel,  according  to  the  New  York  State 
Bridge  &  Tunnel  Commission  Report  for  the  year  1922. 
Already  600  ft.  of  tunnel  have  been  constructed  and  the 
Canal  St.  shield  is  out  under  the  Hud.'»on  River.  The 
contracts  for  the  construction  were  let  March  28,  1922. 
In  December  of  the  previous  year,  the  commission 
obtained  from  the  F,rie  R.R.  Co.  the  water-front  right,s 
on  the  New  .ler.Hcy  shore  and  in  .lune  1922  received 
similar  rights  from  the  city  of  New  York.  During  1922 
the  commission  acquired  all  the  necessary  land  for  the 
New  York  approaches.  Contract  No.  5,  covering  the 
construction  of  these  approaches  will  be  ready  for 
advertisement  about  .June  1,  and  contract  No.  6  for 
the  New  Jersey  approaches  will  be  ready  soon  after. 


832 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  19 


Truck  Overloads  Threaten  Life  of  City  Pavements 

Truck  Loads  of  15  to  25  Tons,  Free  to  Travel  Any  Street  in  Most  Large  Cities, 
Are  Breaking  Down  Pavements  Not  of  Heavy  Rigid  Types 

Editorial  Rzview 


PAVEMENT  damage  by  excessive  truck  loads  which 
at  times  or  somewhat  commonly  travel  the  streets 
is  arousing  concern  in  most  large  American  cities.  Ex- 
cept on  the  main  business  thoroughfares  few  city  streets 
have  pavements  designed  with  motor  truck  traffic  in 
mind.  Few  cities  exclude  travel  of  any  kind  from  any 
streets  except  certain  park  boulevards  and  drives  re- 
.stricted  to  pleasure  traffic.  In  these  respects  the  prac- 
tice of  the  days  of  horse-drawn  vehicles  continues  into 
the  present  period  of  mechanical  propulsion  with  all 
that  it  permits  in  the  way  of  large  loads  and  high 
speeds.  Traffic  and  the  road  on  which  it  moves  have 
grown  out  of  co-ordination.  These  statements  do  not 
express  any  unfamiliar  thought  but  it  is  useful  to  con- 
sider briefly  what  have  been  the  actual  results  arising 
from  the  conditions  stated. 

A  survey  of  about  twenty  large  cities  partly  through 
questionnaires  but  more  often  through  visits  to  these 
cities  and  consultation  with  the  city  officials  of  streets, 
is  the  basis  of  the  information  which  will  be  presented. 
The  consideration  resolves  itself  into  five  phases:  (1) 
Loads  and  their  frequency,  (2)  Nature  of  damages, 
C3)  Limitations  of  traffic.  (4)  Regulatory  practices  and 
(5)   Remedial  plans. 

Loads  and  Their  Frequency — Traffic  tonnage  counts 
over  a  considerable  period  of  years  have  rarely  been 
kept  and  then  for  certain  main  streets  only.  The  state- 
ment generally  offered  by  the  average  observer  is  that 
tonnage  has  multiplied  several  times.  In  Manhattan, 
New  York  City,  on  a  certain  section  of  Third  Ave., 
counts  made  in  1911,  1915  and  1922  show  the  tonnages 
of  traffic  per  foot  width  of  street  to  have  been  respec- 
tively 72  tons,  167  tons  and  220  tons.  In  brief,  in  ten 
years  the  .traffic  tonnage  carried  by  the  pavement  had 
tripled.  Other  streets  in  New  York  or  some  streets  in 
other  cities  have  probably  experienced  a  greater  in- 
crease and  it  is  certain  that  on  many  the  increase  has 
been  smaller.  The  fact  to  be  held  to  is  that  rash 
guesses  of  the  increase  in  traffic  tonnage  have  to  be 
guarded  against ;  on  only  a  few  streets  originally  heav- 
ily traveled,  is  the  tonnage  per  foot  width  more  than 
three  times  as  great  as  it  was  ten  years  ago.  This 
statement  excludes  streets  that  have  suddenly  become 
heavily  traveled  through  a  shift  in  industrial  centers 
or  by  a  rerouting  of  traffic  due  to  some  other  cause. 

Traffic  tonnage  increase  is  due  both  to  the  increase 
in  the  number  of  vehicles  carrying  load  and  to  the 
increased  weights  of  the  loaded  vehicles.  It  is  the  last 
cause,  aggravated  by  increased  speeds,  that  is  con- 
sidered to  be  largely  responsible  for  pavement  break- 
downs. Here  it  needs  to  be  remarked  that  it  is  pave- 
ment breakdowns,  either  the  surface  by  crushing  or 
shoving  or  surface  and  base  by  crushing  or  pressing 
dovv^l  into  the  earth  below,  and  not  pavement  wear,  that 
constitutes  the  heavy-load  trouble  which  most  concerns 
street  engineers.  The  increased  traffic  tonnage,  except 
i:S  it  is  i-epresented  by  the  excessively  loaded  truck  at 
low  speed  or  by  the  less  heavy  truck  at  high  speed,  is 


not    particularly    worrying   engineers    as    a    pavement 
problem. 

What  are  these  excessive  truck  loads?  Naturally  the 
answer  varies  for  different  cities.  In  most  instances  it 
is  not  based  on  determined  facts  but  is  merely  an  esti- 
mate from  observation.  A  few  of  the  more  definite 
figures  obtained  are  as  follows: 

Seattle,  Wash. — The  extreme  truck  load  is  an  oil  truck 
which  gives  a  combined  load  of  15  tons;  12-ton  truck  loads 
are  common.  These  trucks  constitute  about  7  per  cent  of 
the  total. 

Minneapolis,  A/irwi.— Truck  loads  of  15  to  20  tons  travel 
the  streets.  They  constitute  a  very  small  percentage, 
probably  not  over  1  per  cent,  of  the  total  trucks. 

Newark,  N.  J. — The  heavier  trucks  weigh  from  6  to  8 
tons  and  carry  loads  of  5  to  10  tons,  giving  total  loads  of 
11  to  18  tons.  No  records  are  had  of  the  relative  numbers 
of  these  trucks. 

Philadelphia,  Pa. — Gross  truck  loads  are  limited  to  14 
tons  but  it  is  fair  to  assume,  however,  that  this  gross  weight 
is  not  uncommonly  exceeded.  Heavy  motor  truck  traffic 
varies  from  5  to  25  per  cent  of  the  total  traffic  on  several 
important  thoroughfares  and  probably  averages  10  per 
cent. 

Cleveland,  Ohio — Truck  loads  of  21  to  25  tons  travel  the 
streets;  they  are  perhaps  a  third  of  one  per  cent  of  the 
total. 

Portland,  Ore. — Loads  are  limited  to  17,000  lb.,  81  tons, 
but  some  sand  and  gravel  trucks  exceed  this  by  about  10 
per  cent. 

San  Francisco,  Calif. — Truck  loads  of  12J  tons  commonly 
travel  the  streets;  these  trucks  constitute  about  10  per  cent 
of  the  total. 

Manhattan,  New  York  City — Coal  companies  own  trucks 
cari-ying  12  tons  net  and  weighing  19J  tons  gross.  Milk 
companies  use  trucks  with  15,000  lb.  on  the  rear  axle  and 
15,700  lb.  on  the  trailer  axle.  These  loads  constitute  prob- 
ably 1  to  2  per  cent  of  the  total  traffic. 

Chicago,  IlL — Standard  7i-ton  trucks  are  common  (about 
10  per  cent)  and  it  is  estimated  that  they  are  generally 
overloaded  about  20  per  cent. 

St.  Louis,  Mo. — Trucks  with  gross  loads  of  12i  tons  con- 
stitute about  1  per  cent  of  the  total. 

In  brief,  15  to  20-ton  truck  loads  at  times  or  some- 
what commonly  travel  the  streets  of  large  American 
cities.  In  number,  these  excessively  heavy  trucks  are 
probably  less  than  1  per  cent  of  all  vehicles  using  the 
streets. 

Nature  of  Damages — Segregation  of  the  damages  to 
pavements  by  these  very  heavy  trucks  and  by  truck  traf- 
fic in  general  is  not  made  in  city  records.  Observations 
by  the  street  officials  indicate  the  following  effects  on 
pavements  of  heavy  truck  loads. 

In  Detroit,  heavy  truck  traffic  has  broken  down  as- 
phalt pavements  with  6-in.  concrete  base  in  spots  where 
the  subgrade  was  unstable.  In  Seattle  pavements  have 
broken  down  at  expansion  joints  and  also  where  the 
base  or  surface  was  raised  because  of  expansion.  In 
Minneapolis  pavement  base  has  been  crushed  and  de- 
struction of  the  surface  has  followed.  In  Newark  the 
heavy  loads  have  caused  depressions  where  the  soil  under 
the  pavement  base  is  soft :  the  surface  wear  from  heavy 
trucks  is  not  excessive.    In  Philadelphia  heavy  truck  op- 
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eration  is  breaking  down  both  sui-face  and  foundations. 
Asphalt,  brick  pavement  and  wood-block  surfaces  have 
suffered  to  a  considerable  degx-ee  and  other  types  to  a 
less  extent.  Concrete  foundations  have  not  generally 
suffered  except  where  poor  subgrade  conditions  existed. 
Broken  stone  and  Telford  foundation  have  been  churned 
up  following  spring  thaws  in  many  portions  of  the  city 
where  natural  drainage  conditions  are  poor.  Cleveland 
is  one  city  which  reports  no  pavement  damage  from 
heavy  truck  loads,  21  to  25  tons.  San  Francisco  reports 
excessive  rutting  of  asphalt  pavements  adjoining  car 
tracks.  In  Manhattan,  New  York  City,  the.se  heavy 
loads,  if  carried  on  steel  tires,  cut  ruts  in  the  asphalt 
pavements  or  shatter  the  granite  pavements  especially 
if  moved  at  high  speed.  In  Chicago,  in  the  easily-moved 
clay  subsoil,  there  is  excessive  wear  and  the  concrete 
foundations  break  down.  St.  Louis  records  no  unusual 
pavement  damage  but  mentions  excessive  vibration  in 
buildings  adjacent  to  rough  pavements. 

Premised  on  the  foregoing  statements  and  other  m- 
formation  collected,  the  effects  on  pavements  of  heavy 
truck  loads  exceeding  12*  tons  are  as  follows:  (1) 
With  rubber  tires,  surface  wear  is  not  materially  in- 
creased; (2)  Surface  damage,  particularly  of  soft  sur- 
facings,  is  evident  by  increased  rutting  and  shoving; 
(3)  broken  stone  bases  are  crushed  and  dislodged;  (4) 
concrete  bases  8  in.  or  less  in  thickness  are  frequently 
broken  down;  (5)  Soft  or  unstable  subsoil  aggravates 
base  damage;  (6)  High  speeds  of  heavy  trucks  augment 
all  these  injuries. 

Limitations  of  Traffic — Except  from  park  drives  and 
boulevards,  trucks  are  not  excluded  from  any  street 
in  any  of  the  cities  studied.  Expressed  another  way, 
trucks  are  not  excluded  from  any  street  for  any  reason 
except  traffic  requirements;  they  are  free  to  travel  on 
pavements  of  any  classification,  and  on  any  street — 
residential  or  business. 

Regulatory  Practice — Few  cities  are  without  some 
sort  of  legal  regulation  of  vehicle  loads.  It  is  notable 
that  two  very  large  cities,  with  heavy  truck  traffic, 
Manhattan,  New  York  City,  and  Detroit,  Mich.,  have  no 
legal  regulation  of  truck  loads  although  in  Manhattan 
an  ordinance  is  now  before  the  Board  of  Aldermen 
which  limits  truck  loads  to  "2.5,000  lb.  gross  weight,  8 
ft.  in  width  and  28  ft.  in  length,  including  load."  Local 
ordinances  exist  in  some  cities  and  others  operate  under 
the  general  motor  vehicle  act  of  the  state.  The  legal 
limitations  vary  greatly  and  some  of  them  arc  obviously 
relics  of  the  days  of  horse-drawn  vehicles.  A  few  ex- 
amples indicate  practice. 

Saw  FranciHco,  Calif. — Carrying  loads  in  excess  of  l.'i.OOO 
lb.  is  unlawful  except  that  single  articles  in  excess  of  liJ.OOO 
lb.  may  be  carried  by  special  permission.  There  is  an  ordi- 
nance regulating  tire  widths,  viz.:  Not  less  than  .3  in.  for 
4.000  to  7,000  lb.,  and  4  in.  for  7,000  to  10,000  lb.  Ordi- 
nances are  executed  by  the  police  department  and  the  Board 
of  Public  Works.  A  new  ordinance  setting  the  maximum 
truck  load  at  2.5,000  lb.  is  contemplated;  this  will  brinir 
the  regulations  into  conformity  with  the  average  heavy 
loads  reported  previously. 

Chicago,  III. — A  committee  of  engineers  of  several  city 
departments  has  the  task  of  revising  the  present  trurk  and 
trailer  load  restrictions.  These  are:  Total  crow  load 
30,000  lb.;  total  on  any  axle,  24,000  lb.;  and  total  per  inch 
width  of  rubber  tires,  1,000  lb.  The  new  ordinance  when 
passed  becomes  a  police  regulation. 

Cleveland,  Ohio — Load  regulation  is  in  charge  of  the  street 
division  of  the  Department  of  Public  .Service.  The  load 
limit  is  12  tons. 


Philadelphia,  Pa. — All  vehicle  loads  are  restricted  under 
the  state  motor  vehicle  act  of  1919.  General  responsibility 
for  all  traffic  regulations  lies  with  the  Police  Bureau  of  the 
Department  of  Public  Safety  but  little  or  no  work  has  been 
done  on  weight  regulation. 

Newark,  N.  J. — Vehicle  loads  are  regulated  by  thfe  State 
Motor  Vehicle  Department  under  the  motor  vehicle  act. 
This  act- restricts  the  load  to  between  500  and  700  lb.  per 
inch  width  of  tire  depending  upon  the  wheel  diameter. 
There  is  also  a  speed  restriction  of  16  miles  per  hour  for 
6-ton  load  and  10  miles  per  hour  for  15-ton  loads. 

Seattle,  Wash. — State  laws  and  city  ordinances  provide 
that  the  gross  weight  on  any  axle  shall  not  exceed  22,700 
lb.  Execution  is  in  the  hands  of  the  Streets  and  Sewers 
Department  which,  however,  has  no  equipment  for  weigh- 
ing load  but  must  depend  upon  the  state  highway  depart- 
ment. 

Minneapolis,  Minn. — A  city  ordinance  puts  the  maximum 
load  at  28,000  lb.,  and  800  lb.  per  inch  width  of  tire.  The 
execution  of  the  ordinance  is  in  the  hands  of  the  city  engi- 
neer. Two  loadometers  have  recently  been  purchased  and 
it  is  planned  to  put  two  men  at  work  weighing  vehicles  on 
the  streets. 

St.  Louis,  Mo. — Loads  are  restricted  to  28,000  lb.  gross, 
22,400  lb.  on  one  axle  and  800  lb.  per  inch  width  of  tire. 
The  department  of  streets  and  sewers  executes  the  regula- 
tions through  a  special  inspection. 

None  of  these  specific  figures  is  of  particular  sig- 
nificance but  together  they  indicate  (1)  That  there  is  no 
close  agreement  in  thought  of  what  vehicle  loads  should 
be  or  of  how  they  should  be  designated,  (2)  that  there 
is  similar  uncertainty  of  thought  in  respect  to  who  or 
what  department  should  have  the  regulation  of  vehicle 
loads,  and  (3)  that  almo.st  no  city  has  the  organization 
or  equipment  to  detect  violations  of  load  regulations  and 
enforce  obedience  to  them. 

Remedial  Plans — Except  a  few  cities,  perhaps  five 
of  twenty  which  express  themselves  as  contented  with 
their  present  practice,  there  is  general  development  of 
plans  to  meet  heavy  truck  loads  by  changes  in  pavement 
design  and  types.    The  following  are  some  of  the  plans: 

Chicago,  III. — On  through  streets  new  pavement  base  has 
been  increased  from  6  in.  to  8  in.  of  1:.3:5  concrete,  with 
an  asphalt  surface  course  of  IJ-in.  binder  and  2  in.  of  top. 

New  York  (Manhattan) — The  failures  of  foundations 
are  increasing  and  an  increase  in  strength  is  being  con- 
sidered but  whether  by  changing  the  thickness  or  the  pro- 
portion.s  has  not  yet  been  decided. 

Philadelphia,  Pa. — The  city  is  replacing  as  rapidly  as 
possible  all  old  granite  block-pavement  on  gravel  base  and 
asphalt  pavement  on  broken  stone  base.  On  narrow  streets 
carrying  heavy  truck  traffic  the  tendency  is  to  substitute 
granite  blocks  for  other  types.  Variations  in  the  structure 
of  street  asphalt  pavements  have  been  made  experimentally 
during  the  present  season  (Engineering  Neirs-Record, 
Sept.  28,  1922,  p.  G21)  with  a  view  to  increasing  the 
stability  of  this  tyjie  of  pavement  under  heavy  truck  traffic. 

Detroit,  Mich. — In  1020  the  thickness  of  concrete  base 
was  increased  from  6  to  8  in. 

Seattle,  Wash. — In  laying  all  concrete  a  new  method  of 
seasoning  has  been  adopted.  Concrete  is  sprinkled  for  the 
fir.<it  ten  consecutive  days  following  the  laying,  as  tests  in 
the  laboratory  have  shown  and  observations  in  the  field 
have  indicated  that  greater  strength  is  thus  obtained.  A 
mixture  of  l:2:.3i  is  used  in  all  one-cour.sc  concrete  pave- 
ments, and  a  mixture  of  1:3:6  is  used  in  concrete  base  for 
brick,  asphalt,  sandstone,  granite  or  wood  block.  The  thick- 
ness of  the  one-course  concrete  pavement  is  governed  by 
traffic  conditions,  9  In.  of  malerinl  being  used  on  extra- 
beavily-traveled  streets,  while  (>  in.  is  used  in  alleys. 

St.  Louin,  Mo. — The  division  of  design  has  adopted 
greater  thickness  of  concrete  ba.se  and  Is  not  constructing 
any  soft  surface  roddways  except  on  purely  local  traffic 
streets. 


8S4 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  19 


In  pavement  design  then,  as  the  result  of  heavy  truck 
loads,  two  lines  of  development  are  noted:  (1) 
Strengthening  of  the  base  by  increased  thickness  or 
stronger  material,  and  (2)  strengthening  the  wearing 
surface  to  resist  rutting  and  shoving. 

Conclusions — A  review  of  truck  loading  and  overload- 
ing in  large  cities  leads  to  the  following  conclu'sions : 

1.  City  pavements  generally  as  constructed  in  the 
last  ten  years  will  break  down  comparatively  rapidly 
under  the  extreme  truck  loads  of  15  to  25  tons  which 
now  prevail  to  some  extent  in  most  large  cities. 

2.  Two  ways  of  correcting  the  condition  appear  prac- 
ticable: (a)  prescribing  by  law  reduced  truck  loads 
and  vigorously  enforcing  the  law,  and  (b)  strengthen- 
ing pavements  and  foundations  to  resist  truck  travel 
of  the  weights  stated. 

3.  Logical  load  regulation  implies  in  addition  to  gen- 
eral weight  limitation  provision  that  heavier  trucks 
may  travel  designated  arterial  business  streets,  that  is, 
routing  of  traffic  according  to  load  is  an  essential  part 
of  load  regulation  in  city  streets.  This  would  help  to 
lengthen  the  life  of  pavements  on  thousands  of  streets 
where  lack  of  funds  prevents  rebuilding  for  many  years. 

4.  Successful  load  regulation  implies  direct  and  abso- 
lute authority  to  enforce  the  established  restrictions 
through  a  division  or  bureau  organization  adequately 
manned  and  provided  with  equipment  to  make  load  de- 
terminations and  exercise  police  authority. 


Manganese  Deposit  on  Water  Filter 
at  Breekenridge,  Texas 

By  John  B.  Hawley 

Consulting  Engineer,  Ft.  Worth,  Texas 


W.  S.  Mahlie, 

Chemist-in-charge  of  Water  Filters,  Breckenridge,  Texas 

Abstract    of    faper    before     Texas    Section,    Am. 
Soc.  C.  E. 

GROWTH  of  crenothrix  manganifera  in  a  force  main 
while  standing  idle  for  three  weeks  is  believed  to  have 
been  the  cause  of  a  black,  greasy  deposit  consisting  largely 
of  manganese  which  occurred  last  year  on  the  sand  of  the 
mechanical  filters  of  the  water-works  supplying  Brecken- 
ridge, Texas. 

New  works  for  this  place  were  built  in  1921  by  the 
Walker-Caldwell  Water  Co.,  after  plans  by  the  senior  author 
of  this  paper.  The  main  source  of  supply  is  from  impound- 
ing reservoirs  on  Clear  Fork.  This  is  supplemented  by 
water  from  another  impounding  reservoir,  which  also  af- 
fords storage  for  Clear  Fork  water.  The  Clear  Fork  supply 
is  pumped  through  ten  miles  of  16-  and  12-in.  cast-iron  pipe 
to  a  receiving  reservoir  and  second  pumping  station  in  East 
Breckenridge.  When  there  is  a  plentiful  supply  in  Clear 
Fork  the  pumps  are  worked  to  their  full  capacity  of  2.5 
m.g.d.,  and  the  surplus  1.8  m.g.d.  excess  over  the  demand  is 
forced  to  the  supplementary  reservoir. 

Late  in  1921  a  decision  to  install  mechanical  filters  was 
reached.  On  Jan.  28,  1922,  two  0.5-ni.g.d.  units,  having 
normal  filter  sand,  were  put  in  use.  For  some  weeks 
Clear  Fork  water  was  applied  to  the  filters  but  later  on  the 
Clear  Fork  pumps  were  shut  down  and  the  force  main  left 
standing  full  for  three  weeks.  Meanwhile  Lake  Grande  was 
drawn  upon.  Early  in  June,  when  the  Clear  Fork  supply 
was  plentiful,  water  from  that  source  Vvas  pumped  through 
the  main  direct  to  the  filters.  When  the  water  from  the 
river  was  turned  into  the  preliminary  basin,  it  had  a  bluish- 
black  inky  appearance.  When  after  coagulation  and  sedi- 
mentation the  water  was  appHed  to  the  filters,  it  left  a  black 
greasy  looking  deposit,  although  the  filter  effluent  was  clear 
and  colorless.    In  a  short  time,  large  cracks  appeared  on  the 


surface,  and,  upon  washing,  this  black  deposit  apparently 
was  not  disturbed  although  the  mud  on  the  filter  was  wholly 
removed  by  usual  washing.  The  sand  also  appeared  to 
form  in  lumps  or  masses  like  the  usual  "mud  balls."  When 
washed,  the  lumps  apparently  turned  over  without  disin- 
tegrating. 

Upon  examination,  it  was  thought  that  the  sand  was 
coated  with  a  deposit  of  oily  or  asphaltic  materials,  as 
Breckenridge  is  the  center  of  a  vast  oil  field,  draining  into 
the  Clear  Fork.  A  number  of  solvents — carbon  disulphide, 
carbon  tetrachloride,  naphtha,  alcohol,  ether  and  chloroform 
— were  tried  without  removing  the  deposit  from  the  sand. 
The  residue  was,  however,  soluble  in  citric  acid. 

A  portion  of  the  sand  was  placed  in  a  large  casserole  of 
distilled  water  and  rubbed  very  thoroughly  with  the  fingers 
until  much  of  the  black  deposit  was  loosened.  These  wash- 
ings were  then  decanted  from  the  remaining  sand  and 
evaporated  to  dryness.  An  analysis  of  this  air-dried  residue 
showed  the  following  results: 

Per  Cent 

Ignition  loss    29.34 

Silica,   SiOz   25.26 

Alumina,  AI2O3 18.21 

Iron   oxide,    FejO:, 4.89 

Calcium   oxide,  CaO    2.55 

Manganese  oxide,  MnO*   19.71 

Total     99.96 


"The  manganese  is  reported  as  MnO  but  this  was  the  state  after 
oxidation  by  ignition.  Undoubtedly  the  manganese  in  tlie  raw 
water  was  a  hydrated  oxide  in  various  states  of  oxidation. 

The  origin  of  the  manganese  still  being  unaccounted  for, 
an  analysis  of  the  pipe  coating  was  made.  This  showed  no 
manganese.  Clearly  then,  the  manganese  came  from  the 
water.  A  number  of  river-bed  stones  were  examined  and 
all  of  them  showed  the  presence  of  manganese,  some  in 
rather  large  amounts.  (At  the  headwaters  of  the  river, 
in  Dickens  County,  about  140  miles  northwest  of  Brecken- 
ridge, there  are  several  pyrolusite  deposits  almost  large 
enough  to  warrant  mining  operations.)  It  was  then  assumed 
that  the  black  deposit  was  the  result  of  the  action  of  a 
species  of  the  higher  bacteria,  known  as  Crenothrix  man- 
ganifera and  after  some  correspondence  it  was  definitely 
concluded  that  this  was  the  case. 

The  water  had  been  lying  in  the  pipe  line  for  a  period 
of  three  weeks  prior  to  its  use  at  the  filter  plant,  with  every 
condition  favorable  for  the  development  of  this  species  of 
organism.  The  water  was  somewhat  deficient  in  dissolved 
oxygen,  high  in  organic  matter  and  temperature  and  was 
in  the  dark.  .Somewhat  later,  the  water  was  examined  for 
ir.anganese  which  was  found  to  be  present  to  the  amount 
of  0.036  p. p.m.     No  further  trouble  was  encountered. 

No  similar  occurrence  of  manganese  in  the  state  of  Texas 
is  known  to  the  writers. 

On  account  of  the  high  cost  of  replacing  this  "black" 
sand  ($12  per  ton)  some  experiments  were  made  to  find  a 
means  of  dissolving  the  coating.  One  of  the  filter  plant 
operators  found  it  to  be  soluble  in  lemon  juice.  Laboratory 
tests  with  "citric"  acid  having  given  fair  results  an  attempt 
was  made  to  dissolve  the  coating  "in  situ."  The  acid  ap- 
peared to  "cut"  only  a  small  part  of  the  coating,  unless 
used  in  a  very  concentrated  solution.  Dilute  solutions 
appeared  to  have  little  or  no  effect.  Concentrated  solutions 
attacked  rapidly  but  for  a  very  shoft  time  only.  Clearly, 
the  expense  of  citric  acid  treatment  would  exceed  that  of 
new  sand. 


Railway  Mileage  of  the  World 

The  railways  throughout  the  world  had  an  aggregate 
length  of  748,000  miles  in  1920,  according  to  a  bulletin 
of  the  National  Association  of  Railway  Executives. 
This  mileage  is  distributed  as  follows:  North  and 
South  America,  380,194  (or  50.8  per  cent)  ;  Europe. 
237,888  (31.8)  ;  Asia,  74,110  (9.9)  ;  Africa,  32,239  (4.3), 
and  Australia,  23,569  (3.2  per  cent) .  The  United  States 
has  a  total  mileage  of  264,373  miles,  or  35  per  cent  of 
the  world's  mileage. 
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Importance  of  Oxygen  and  Stirring 
for  Activated-Sludge  Growth 

Tests  Indicate  Forced  Aeration  Unnecessary  as 

Little  Oxygen  Needed — Air,  Suspension 

and  Stirring  Factors  Evaluated 

HOW  to  reduce  air  consumption  to  a  minimum  con- 
sistent with  good  results  is  one  of  the  vital 
economic  problems  in  the  treatment  of  sewage  by  the 
activated-sludge  method.  Earlier  investigators,  mostly 
engineers,  have  attempted  to  replace  the  stirring  action 
of  the  air  by  mechanical  means.  They  failed  largely. 
(See  Coulter.  W.  S.,  "Air  Diffusion  in  Activated 
Sludge,"  Engineering  News-Record,  May  3,  1917, 
p.  255;  Brosius,  A.  M.,  "Activated  Sludge  Novelties  at 
Herraosa  Beach,  Calif.,"  Engineering  News,  Nov.  9, 
1916,  p.  890;  Orbison,  R.  V.,  "Tests  of  Trent  Activated- 
Sludge  Device  at  Pasadena,"  Engineering  Neivs-Record, 
Dec.  30,  1920,  p.  1287;  and  Nordell,  C.  H.,  "Mechanical 
Agitation  of  Sewage  Proved  Unsuccessful,"  Engineer- 
ing Neics,  Nov.  2,  1916,  p.  856.) 


^  Liy/n^  po/rTf 


FIG.  l—.'iPIH.VL  ILLUSTRATION  OF  THE  <<!T(CLES  IX 
DIGESTIOM  OF  SLUDGE 

A  represent,"!  fresh  solid  organic  matter.  At  A'  is  activated 
sludge,  ao  to  30  per  cent  digested.  The  outside  of  tlie  cen- 
tral dot  represents  the  effect  of  tanlis  and  (liters  wherein 
the  organic  matter  Is  digested  to  inert  humus.  To  obtain 
maximum  fertilizer  value  of  sludge  it  is  essential  to  "pick" 
It  on  the  first  return  to  B,  the  point  of  living  stability. 


Haworth  at  Sheffield,  England,  in  his  circulation 
tanks,  4  ft.  wide  and  4  ft.  deep,  effects  activation 
without  aeration  but  about  a.s  much  area  is  required 
aa  for  tanks  and  filters.  Nordell  concluded  that  ."o 
much  air  is  required  for  oxidation  that  it  will  furnish 
all  the  agitation  necessary  but  he  defined  no  other  con- 
dition than  air  as  necessary  for  the  growth  of  activated 
flludge.  Subsequent  investigators,  with  few  exceptions, 
seem  to  have  accepted  Nordell's  conclusion,  and  to  have 
been  discouraged  from  further  experimental  work  along 
this  line. 

After  the  microscopic  investigation  of  the  organisms 
occurring  in  activated  sludge  reported  in  Engineering 
New8-Reror'l.  .Ian.  18,  p.  119,  Dr.  A.  M.  Bu.'»wpI1,  chief, 
Illinois  State  Water  Survey,  concluded  that  possibly 
Nordell's  conclusions  were  in  error  because  of  confusion 
over  the  role  of  the  various  factors.  Dr.  Buswell  .let 
up  experiments  to  evaluate  the  factors  which  air  accom- 
plishes when  it  is  blown  into  the  aeration  chamber. 
Results  of  his  studies,  which  attack  the  problem  from 


FIG.   2— GRAPHICAL  REPRESENTATION  OF  THE   SIX 

PROCESSES  IX  DIGESTION  OF  SLUDGE 
1.  Oxygen  rapidly  enters  skin  of  liquid.  2.  Slow  process  of 
getting  air  to  organic  particle.  3  and  4.  .\lso  slow  diftuslon 
process  of  getting  dissolved  molecules  and  colloids  to  par- 
ticle. 5.  Comparatively  rapid  action  of  digestion  bv  organ- 
isms of  the  sludge  floe.  6.  By-products  of  biological  growth 
must  diffuse  away  to  prevent  poisoning  the  growth.  This 
is  a  slow  process. 


the  biological  and  chemical  standpoint,  are  given  as 
follows  in  a  paper  presented  recently  to  the  Illinois 
Society  of  Engineers: 

The,  Sludge-Digestion  Spiral — In  nature  organic  matter 
is  worked  over  by  succeeding  generations  and  races  of 
niicro-organi.sms  until  a  large  percentage  of  it  has  been 
broken  do^vn  to  ammonia,  nitrates  and  carbon  dioxide, 
leaving  a  relatively  .small  amount  of  black  humus  as  a 
residue.  The  course  of  this  reaction  might  be  represented 
by  a  spiral.  Suppose  at  a  point  A  we  start  out  with  the 
dissolved  and  colloidal  organic  matter  in  sewage.  Micro- 
bial spores  thus  develop  producing  bacteria,  molds  and 
sometimes  even  higher  forms  whose  nourishment  is  drawn 
Irom  the  organic  matter,  until  when  we  arrive  at  point  B 
all  of  the  organic  matter  has  been  taken  up  to  form  the 
living  substances  of  the  growths  whicii  develop.  If  these 
growths  continue  their  life  processes  they  produce  a  cer- 
tain amount  of  carbon  dioxide  and  ammonia  and  then 
eventually  die  and  decompose  bringing  us  to  the  point  A', 
where  we  again  have  dead  and  more  or  less  liquefied 
organic  matter.  The  distance  from  A  to  A'  would  repre- 
.sent  what  some  authorities  refer  to  as  the  "wet-burning" 
or  "moist  combustion"  which  has  taken  place  during  the 
first  lap  around  the  spiral.  If  we  continue  to  go  round 
and  round  this  spiral  we  eventually  arrive  in  nature  at  a 
condition  where  a  fairly  considerable  portion  of  the  organic 
matter  has  been  mineralized  and  a  black  stable  humus 
substance  remains. 

Sewage  treatment  by  means  of  biolytic  tanks,  sprinkling 
or  contact  filters  and  subsequent  secondary  tanks  gives  us 
practically  the  result  indicated  by  the  spiral.  The  heavj- 
solids  are  attacked  and  worked  over  hy  certain  proups  of 
hacteria  in  the  sludge  digestion  chamber  of  the  biolytic 
tank  until  practically  nothing  but  a  black  humus  remains. 
The  liquefied  product,  together  with  the  colloidal  and  dis- 
.solved  organic  matter  in  the  sewage,  is  taken  in  by  the 
organisms  of  the  biological  jelly  on  the  .sewage  filter.  In 
this  jelly  the  same  spiral  of  activities  goes  on.  A  cross- 
.soction  cut  with  a  knife  through  the  gi-owth  on  the  sewage 
filter  stone  shows  on  the  outside  the  new  whitish  growth 
composed  of  various  types  of  bacteria  and  protozoa.  Just 
below  this  new  growth  there  is  a  layer  of  less  active  and 
dying  or  dead  bacterial  filaments  upon  which  varieties  of 
protozoa  arc  feeding.  Those  protozoa  in  turn  die  and 
various  forms  follow,  undoubtedly,  including  some  of  tho 
same  anaerobic  forms  which  are  active  in  the  sludge 
digestion  chamber  of  the  tanks,  which  produce  immediately 
adjacent  to  the  stone  a  black  stable  humus.  From  time 
to  time  this  humus  sloughs  off  and  is  finally  workpd  over 
in  the  digestion  chamber  of  the  spcondary  tanks.  As  a 
tc.sult  of  allowing  thi.i  process  to  go  on  to  the  limit  we 
obtain  a  relatively  .«mall  amount   of  cimipariitivilv  inotfi'n- 
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ing    o.xygen    free    water    for    the 
sewage. 


sive  sludge.  The  proc- 
ess, however,  requires 
rather  a  large  area  for 
its  practical  applica- 
tion. 

In  the  Activated- 
Sludge  Process,  how- 
ever, we  apparently 
start  out  with  the  idea 
that  the  sludge  is  a 
valuable  fertilizing  ma- 
terial and  therefore  for 
the  most  economical  op- 
eration of  the  process 
we  should  try  to  get  as 
much  sludge  as  pos- 
sible. Since  it  is  a 
biological  process  the 
course  of  the  reaction 
will  be  along  the  course 
of  the  same  spiral  de- 
scribed above.  But  since 
we  are  going  to  con- 
siderable expense  in  or- 
FIG.  3— DIPPING  RACK  der    to    provide    a   con- 

Aeration  and  stirring  were  pro-  dition  favorable  for  the 

duced    at    tlie    same    time.      The 

rate  at  which  oxygen  was  taken  growth     01    the    micro- 

in  was   determined   by   substitut-  gcopic    life,    namely,   by 

blowing  air  into  the 
sewage,  we  will  waste 
considerable  effort  if  we  allow  the  process  to  proceed  very 
many  laps  around  the  spiral.  The  most  efficient  process 
would  seem  to  be  one  which  removes  the  sludge  as  near  the 
point  B  as  possible;  that  is  as  soon  as  a  luxuriant  growth 
has  been  developed  and  before  any  of  this  growth  begins  to 
die  and  decompose.  This  fact  is  the  fundamental  distinc- 
tion between  tank-and-filter  treatment  and  activated-sludge 
treatment,  the  object  of  the  former  being  to  go  round  the 
spiral  approaching  the  center  as  nearly  as  possible,  that 
is  with  the  maximum  of  wet-burning,  while  the  latter  should 
go  only  to  the  point  B. 

There  is  also  a  mechanical  difference  between  the 
activated-sludge  v^'ocess  and  the  tank-and-filter  system. 
Hering  has  shown  that  the  amount  of  purification  is  pro- 
portional to  the  surface  exposed.  Since  it  is  necessary 
to  use  rather  large  stone  in  filters  to  avoid  ponding  it  is 
obvious  that  the  ratio  of  surface  to  volume,  that  is  the 
efficiency  per  cubic  foot,  is  comparatively  low,  while  in  the 
activated-sludge  process  the  floe  surface  is  relatively  enor- 
mous, being  in  the  neighborhood  of  500  sq.ft.  of  surface 
area  per  cubic  foot  of  aeration  tank  volume. 

The  organisms  which  we  see  composing  activated-sludge 
floes  we  have  also  seen  growing  in  stagnant  pools  and 
ditches  and  along  polluted  streams  where  we  are  sure  the 
oxygen  available  was  far  below  that  which  seems  to  be 
necessary  for  the  activated-sludge  process.  This  observa- 
tion leads  to  the  very  pertinent  question  as  to  whether 
oxygen  is  as  essential  to  the  success  of  the  activated-sludge 
process  as  it  is  now  considered  to  be.  We  are  unable  to 
find  any  direct  evidence  on  this  point  because  in  every  case 
the  air  blown  into  the  sewage  or  the  mechanical  force 
applied,  as  in  Haworth's  case,  was  producing  several  dif- 
ferent effects,  any  of  which  might  obviously  be  of  funda- 
mental importance  to  the  success  of  the  process. 

What  Diffused  Air  Does — When  air  is  blown  into  the 
aeration  chamber  of  an  activated-sludge  plant  it  does  three 
things:  (1)  It  maintains  the  sludge  in  suspension.  (2)  It 
maintains  aerobic  conditions.  (3)  It  stirs  up  the  mixture, 
allowing  fresh  liquor  to  come  into  contact  with  the  sludge. 
We  are  not  able  to  tell,  therefore,  which  one  of  these  three 
factors  determines  the  critical  minimum  air  requirement. 
In  Haworth's  process  we  also  have  the  same  three  factors 
determining  his  critical  velocity,  namely,  Ih  ft.  per  second, 
which  he  found  necessary  to  maintain  in  his  circulating 
chamber.  The  importance  of  maintaining  the  sludge  in 
suspension  depends  upon  the  fact  that  otherwise  the  sludge 
could   not   come   into  contact  with   the   liquid   and    second. 


that  if  the  sludge  is  allowed  to  stand  it  very  soon  begins 
to  putrefy  and  the  work  done  in  building  it  up  is  lost;  in 
other  words,  the  reaction  starts  to  go  on  around  a  lap  or 
two  on  the  spiral.  The  relative  importance  of  aerobic 
conditions  and  stirring  cannot  be  balanced  by  means  of 
any  present  data.  Accordingly  we  have  undertaken  an 
investigation  to  determine  the  minimum  air  requirement 
of  the  microbial  growths  composing  the  sludge.  To  do 
this  it  was  necessary  to  hold  one  at  least  of  the  three 
variables  constant,  thereby  allowing  us  to  balance  the 
other  two. 

Mechanical  Methods  of  Sludge  Suspension  and  Oxida- 
tion— We  decided  upon  adopting  some  mechanical  means 
for  maintaining  the  sludge  in  suspension  thus  making  it 
possible  to  balance  the  relative  importance  of  stirring  and 
oxygen  requirement  and  to  obtain  data  on  critical  stirring 
velocities  and  minimum  oxygen  necessary  for  biological 
growth.  The  necessary  experiments  were  carried  out  in 
small  tanks  of  approximately  12-gal.  capacity.  Various 
material!,,  such  as  strings,  copper,  zinc  and  iron  gauze, 
were  used  to  support  the  sludge  while  arrangements  were 
made  for  circulating  and  aerating  the  sewage.  A  few 
rough  experiments  carried  on  more  than  two  years  ago 
had  demonstrated  that  the  organisms  ordinarily  forming 
activated  sludge  would  quickly  attach  themselves  to  and 
gi'ow  upon  any  suitable  surface  placed  in  the  sewage. 

In  the  first  experiments  these  sludge  holders  or  nidus 
racks  were  dipped  in  and  out  of  the  tank  containing  the 
sewage,  thereby  producing  aeration  and  stirring  at  the 
same  time.  The  amount  of  oxygen  introduced  in  this 
manner  was  determined  by  observing  the  rate  at  which 
water  containing  zero  dissolved  oxygen  became  aerated 
when  substituted  for  the  sewage.  It  was  impossible  to 
determine  the  rate  of  aeration  of  the  sewage  directly  since 
some  of  the  oxygen  is  used  as  fast  as  it  is  taken  in.  In 
another  set-up  we  provided  our  tank  with  a  filtros  plate 


PIG.  4— TANK  WITH  FILTROS  PLATE  AXD  ROT.A.TING 

NIDUS  RACK 
Gallows   frame    over  tanks    made   from   clay   pipe  supports 
pulleys  on  sliaft  carrying  nidus  rack.     Pulleys  are  actuated 
by  rope  driven  by  small  motor, 

in  the  bottom  and  a  rotating  nidus  rack.  Previous  expe- 
rience with  the  dipping  rack  had  shown  that  the  amount 
of  air  required  was  comparatively  small.  We  therefore 
arranged  to  feed  air  in  very  small  quantities  by  means  of 
an  aspirator  bottle.  As  a  result  of  several  such  experi- 
ments we  were  able  to  produce  an  abundant  gro^\•th  of 
sludge,  very  good  clarification  and   a   substantial  purified- 
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FIG.    5— RELATION    BETWEEN    OXYGEN    CONSUMED,    DIS- 
SOLVED OXYGEN   AND  TIME   OF   AERATION   WITH 
NIDUS  RACK  MAKING  16  DIPS  PER  MINUTE 
On   raw  sewage  oxygen   consumed   was  determined   on   the 
unsettled  samples.     Samples  taken  during  the  aeration  were 
settled  one  hour  before  running  oxygen  consumed. 

tion  of  sewage  in  from  three  to  six  hours  when  using  as 
low  as  0.002  cu.ft.  of  air  per  gallon.  Finally  we  abandoned 
forced  aeration  altogether  and  have  repeatedly  been  able 
to  remove  from  strong  domestic  sewage  30  to  50  per  cent 
of  the  difficultly  removable  "colloids"  (i.e.,  substances  not 
removed  by  two  to  three  hours  sedimentation)  without 
introducing  air  other  than  by  gentle  stirring.  Purification 
results  were  judged  by  turbidity  and  O..  from  KMnd  tests. 
In  other  words  as  long  as  sludge  is  not  allowed  to  settle 
down  in  the  bottom  of  the  tank  and  putrefy  and  as  long 
as  circulation  is  maintained  activated  sludge  will  grow 
and  develop  at  oxygen  levels  so  low  that  they  can  scarcely 
be  measured.  Stirring  apparently  is  very  much  more 
important  than  is  oxygen. 

Why  Stirring  Is  Important — If  we  consider  the  various 
steps  which  must  take  place  in  the  activated-sludge  process 
it  will  be  apparent  why  stirring  is  of  .such  great  impor- 
tance. There  are  apparently  four  important  points  involved 
in  this  process,  each  of  which  we  will  represent  as  follows: 
(1)  The  water  surface,  by  a  straight  line;  (2)  an  activated- 
sludge  floe,  by  a  rough  oval;  (3)  a  colloidal  particle  of 
organic  matter,  by  a  large  dot;  (4)  a  dissolved  molecule 
of  organic  matter;  by  a  small  dot.  We  shall  discuss  the 
process  in  terms  of  six  reactions.  (1)  The  air  must  satu- 
rate the  liquor  or  water  immediately  below  the  surface  of 
contact.  Langmuir  has  shown  that  enough  molecules 
strike  such  a  surface  to  saturate  it  in  an  infinitcsimally 
short  time,  giving  us  a  thin  layer  of  water  saturated  with 
oxygen  immediately  in  contact  with  the  air  surface.  (2) 
This  oxygen  must  then  diffuse  to  the  activated-sludge  par- 
ticles. This  is  an  exceedingly  slow  process,  as  was  pointed 
out  more  than  twenty  years  ago  by  Noyes  and  Whitney 
and  later  emphasized  by  Phelps.  (3)  The  dissolved  molecu- 
lar or  organic  stuff  must  diffu.se  to  the  activated-sludge 
particles.  This  also  being  a  diffusion  process  is  slow. 
(4)  The  colloidal  particles  must  get  to  the  activat<>d-sludge 
floe  .somehow  or  other.  The  actual  change  of  position  of 
colloidal  particles  is  practically  zero.  (T))  The  organic 
material  and  the  oxygen  must  be  taken  up  and  worked 
'pver  by  the  organisms  of  the  sludge  floe.  As  far  as  we 
are  able  to  tell  this  is  a  comparatively  ranid  process.  (6) 
The  by-products  of  the  biological  growth  must  diffuse  away 
from  the  sludge  floe;  otherwise  they  will  accumulate  and 
poison  it. 

Of  the  six  steps  which  must  take  place,  all  except  (1) 
and  (.5)  are  comparatively  slow.  The  only  way  that  we 
can  speed  up  the  other  four  steps  in  this  process  is  by 
stirring.  .Stirring  will  sweep  away  the  saturated  film  from 
the  air  surface  and  bring  it  down  in  contact  with  the 
activated-sludge  particles.  It  will  move  the  dissolved  and 
colloidal  organic  matter  about  so  that  they  come  in  contact 
with  the  floe  and  will  sweep  away  the  metabolic  products 
of  the  sludge  organisms.      In  view  of  this  analysis  it  docs 


not  seem  so  strange  that  stirring  should  prove  to  be  more 
important  than  air  in  the  carrying  out  of  this  process. 
Stirring  by  means  of  blowing  air  through  sewage  is,  how- 
ever, a  rather  inefficient  process.  We  do  not  get  as  much 
stirring  for  the  power  input  as  we  would  if  the  power 
were  applied  in  some  other  way.  When  air  is  blown  into 
sewage,  the  activated-sludge  floes,  air  bubbles  and  liquid 
are  all  driven  in  the  same  direction.  The  most  efficient 
process  would  be  one  in  which  the  air  surface  and  floes 
would  be  held  stationary  while  the  liquor  is  caused  to  flow 
past  them.  The  experimental  apparatus  which  we  have 
used  approaches  some  such  condition  and  it  is  for  that 
reason  that  we  were  able  to  obtain  the  results  described. 


Propose  Restudy  of  Pan-American 
Railway  Project 

Proposed  Route  from  Colombia  to  Argentina  Would 

Tap  Vast  Region  and  Enable  Connection 

With  Many  Existing  Lines 

By  Frank  B.  Morris 

Civil  Engineer,  Libt-rty  EnginLCring  Corp.,  New  York  City 

DEVELOPMENTS  at  the  International  Engineering 
Congress  recently  held  at  Rio  de  Janeiro  direct 
attention  once  again  to  the  project  for  a  Pan-American 
railroad  to  provide  through  rail  transportation  between 
the  two  American  continents.  Resolutions  adopted  by 
the  congress  express  the  confidence  of  those  present  in 
the  need  and  practicability  of  the  project  and  provide 
for  the  appointment  of  a  commission  of  three  members, 
who  would  arrange  in  turn  for  the  appointment  of  a 
commission  to  consist  of  one  member  from  each  country 
ol  continental  America,  with  Charles  Pepper,  the  only 
living  member  of  the  permanent  Pan-American  Railway 
Commission,  as  chairman.  It  is  proposed  that  this 
committee  should  take  up  at  once  the  task  of  determin- 
ing a  commercially  practicable  route. 

Studies  made  late  in  the  nineteenth  century  for  a  line 
along  the  principal  range  of  the  Andes,  using  the  exist- 
ing railroads  where  their  location  could  be  considered 
as  adhering  to  the  general  direction  of  the  Pan-Ameri- 
can route,  developed  various  obstacles  which  resulted 
in  the  temporary  abandonment  of  the  project.  The 
principal  objections  offered  to  this  plan  are  as  follows: 
Exi.sting  railroads  originally  were  built  to  serve  local 
traffic  and  local  development.  They  were  built  to  con- 
form to  topographical  conditions  in  particular  areas 
rather  than  with  the  intention  of  forming  links  in  a 
through  .sy.stem.  Grades  and  curvatures  are  prohibitive. 
Gages  are  numerous  and  varied.  Tracks  and  bridges  are 
of  light  .steel.  Distances  are  excessive,  caused  by  develop- 
ments for  grades.  Unnecessary  vertical  lifts  have  been 
overcome.  Tunnel  sections  are  inadequate.  In  many 
instances  directions  not  in  harmony  with  a  north  and 
south  trunk  line  would  necessitate  an  expenditure  prob- 
ably as  groat  as  would  be  requiu-d  to  construct  an 
entirely  new  line,  and  the  additional  length  that  must 
be  added  to  these  existing  lines  to  accomplish  a  reduc- 
tion of  grade  to  a  maximum  of  1  per  cent  would  so 
lengthen  the  .system  that  competition  with  water  tran.s- 
portation  would  be  impossible  and  the  Pan-American 
Railroad  would  be  nothing  more  than  a  carrier  of  in- 
significant local  commerce. 

An  alternative  route  that  eventually  would  serve 
every  nation  in  South  America  with  direct  rail  connec- 
tion would  run  from  the  Caribbean  Sea  directly  to 
Buenos    Aires,    passing    through    Colombia,    Ecuador, 
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Peru,  Brazil,  Bolivia,  Paraguay  and  Argentina.  This 
route,  the  South  American  International  Railroad, 
would  be  the  ideal  solution  and  probably  would  have 
substantial  co-operation  from  the  governments  of  all 
these  nations  as  well  as  from  Chile  and  Uruguay.  The 
northern  terminus  would  be  Cartagena,  the  most  im- 
portant Atlantic  port  of  Colombia;  thence  it  would  run 
south  through  the  valley  of  the  Rio  Magdalena  to  its 
head  just  southeast  of  the  village  of  St.  Augustin,  where 
it  would  cross  the  eastern  spur  of  the  Colombian  Andes 
near  the  northern  boundary 
of  Ecuador  at  an  elevation  of 
approximately  6,000  feet. 

The  principal  Andean  range 
which  forms  the  continental 
watershed  throughout  the 
length  of  South  America 
breaks  into  three  distinct 
ranges  near  the  southern 
boundary  of  Colombia,  the 
western  or  Pacific  range,  the 
central  range  and  the  eastern 
range,  on  the  western  slope  of 
which  is  located  the  city  of 
Bogota,  capital  and  principal 
city  of  Colombia.  The  west- 
ern range  extends  northward 
through  the  Isthmus  of  Pan- 
ama, forming  the  watershed 
between  the  Atlantic  and 
Pacific  oceans.  The  central 
range,  the  highest  and  most 
rugged  of  the  three,  is 
separated  by  the  Cauca  River 
from  the  western,  and  by  the 
Rio  Magdalena  from  the  east- 
ern range.  This  central  range 
ends  at  the  junction  of  the 
Cauca  and  Magdalena  Rivers, 
while  the  eastern  range  ex- 
tends northward  and  eastward 
into  Venezuela,  to  the  Carib- 
bean coast. 

That  portion  of  Colombia 
along  the  route  of  the  pro- 
posed i-ailroad  is  rich  in 
mineral,  agricultural,  forest 
and  animal  products,  and 
although  hampered  by  the 
present  inadequate  transpor- 
tation facilities  the  greater 
part  of  Colombia's  commerce, 
both  foreign  and  domestic, 
originates   in   the   immediate 

vicinity  of  the  proposed  line.  From  the  St.  Augustin 
Summit,  the  line  would  descend  southeastward  along  the 
eastern  slope  of  the  Andes,  through  eastern  Ecuador. 
a  district  of  which  little  is  known  except  that  it  is  rich 
in  hardwoods  and  virgin  rubber,  and  has  an  excellent 
climate  and  fertile  soil.  This  district  is  believed  to  con- 
tain much  mineral  wealth,  because  of  specimens  bi'ought 
into  western  Ecuador  by  the  Napo  Indians. 

Continuing  southeastward,  the  line  would  pass 
through  the  northeastern  part  of  Peru,  crossing  the 
upper  Amazon  near  Iquitos,  thence  crossing  the  Rio 
Javary,  into  Acre  territory  of  Brazil.     That  section  of 


Peru  traversed  by  the  proposed  line  has  shown  remark- 
able agricultural  development  during  the  past  few  years, 
in  spite  of  the  heavy  freight  charges  on  the  Amazon. 
On  entering  Brazil,  the  line  would  pass  through  the 
western  part  of  the  state  of  Amazonas  and  the  territory 
of  Acre,  where  exist  numerous  towns,  the  principal  one 
being  Cruzeiro  do  Sul,  the  capital  of  Acre  territory. 
This  section  abounds  in  virgin  rubber  and  hardwoods, 
has  an  equable  climate,  and  a  fertile  soil,  suitable  to  the 
production   of   grain,    sugar,   cotton   and  coffee.     Con- 


PROPOSED  PAN-AMERICAN  RAILWAY  ROUTE 
This   location    will   enable  connections  to   be   made   as   shown   with    exislii 
serve  all   the   South  American  countries  and   will  tap  a  rich  territory   ir 


tinning  southward  the  line  would  enter  Bolivia  at  its 
northern  boundary,  and  continue  through  that  country 
to  the  border  of  Paraguay  in  the  Gran  Chaco,  passing 
through  the  city  of  Santa  Cruz,  which  in  spite  of  its 
isolation,  is  a  commercially  important  city  of  35,000 
urban  population  and  about  100,000  in  the  district,  and 
the  fourth  in  importance  in  the  republic. 

The  entire  northern  area  of  Bolivia  offers  great  pos- 
sibilities. The  famous  Yungas  district  and  the  Cocha- 
bamba  valley  lie  a  short  distance  west  of  the  proposed 
railroad,  while  the  route  itself  traverses  a  section  rich 
in  gold,  silver,  timber  of  all  kinds,  cotton,  coffee,  fruits 
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and  the  best  quality  of  rubber.  Surveys  are  now  under 
way  for  the  extension  of  the  Antofagasta  Railway  from 
Cochabamba,  east  to  Santa  Cruz;  a  line  is  proposed  also 
from  Santa  Cruz  south  to  Embarcacion  Argentina, 
through  the  petroleum  district  of  eastern  Bolivia,  thus 
giving  another  rail  connection  with  Buenos  Aires  and 
northern  Argentina,  while  the  line  from  Cochabamba  to 
Santa  Cruz  would  give  direct  rail  connection  with 
western  Bolivia,  Peru,  and  the  entire  length  of  Chile, 
via  the  Chilean  longitudinal  railroad. 

From  Santa  Cruz  southeastward  to  the  connection 
with  the  Paraguay  Central  R.R.  at  Asuncion,  the  route 
passes  through  the  enormous  flat  plain  of  the  Gran 
Chaco,  following  the  watershed  between  the  Paraguay 
and  Pilcomayo  Rivers,  and  passing  through  a  district 
unsurpassed  for  stock-raising,  now  inhabited  only  by 
Indians,  except  along  the  Paraguay  River,  where  are 
located  important  towns  and  industries.  The  Gran 
Chaco  abounds  in  hardwoods,  the  most  important  of 
which  is  the  i-ed  quebracho  from  which  tanning  extract 
is  produced.  This  product  reaches  its  northern  markets 
via  the  Paraguay  River  and  Buenos  Aires,  necessitating 
a  southbound  haul  of  from  1,000  to  1,500  miles. 

At  Asuncion  connection  would  be  made  with  the  Para- 
guay Central-Entre  Rios  system,  as  before  mentioned, 
this  system  being  a  well  constructed  line  of  945  miles 
length,  from  A.suncion  to  Buenos  Aires,  built  to  4  ft. 
8i-in.  gage,  and  crossing  the  Parana  River  at  Encar- 
nacion  by  train  ferry.  The  present  running  time  for 
trains  between  Asuncion  and  Buenos  Aires  could  un- 
doubtedly be  decreased  to  thirty-two  hours. 

Length  of  Line — This  proposed  trunk  line  from 
Cartagena  to  Buenos  Aires  would  be  approximately 
4,450  miles  in  length,  with  a  maximum  grade  of  one 
per  cent,  and  with  only  one  lift  of  importance,  that  at 
St.  Augustin  pass,  and  capable,  therefore,  of  maintain- 
ing a  running  schedule  that  would  enable  trains  to  make 
the  trip  between  termini  in  168  hours,  or  seven  days. 
Of  this  4,450  miles  total  length,  deducting  the  Para- 
guay Central-Entre  Rios  division  of  945  mile.s,  which 
is  now  in  operation,  there  would  remain  approximately 
3,500  miles  to  be  built,  of  which  70  per  cent  could  be 
cheaply  and  easily  constructed;  the  section  crossing  the 
Andean  Spur,  about  980  miles  long,  being  the  only 
portion  of  the  line  where  moderately  heavy  construction 
would  be  encountered. 

In  addition  to  the  railroads  now  under  consideration, 
from  Santa  Cruz  south,  and  west,  which  will  form  con- 
nections with  this  trunk  line,  there  is  in  Peru  a  project 
to  extend  the  Cerro  de  Pasco  Railroad  east  to  Amazon 
navigation.  This  could  easily  be  extended  further  to 
a  junction  with  the  South  American  International  R.R. 
at  Iquitos,  thus  connecting  the  propo.sed  line  with  Lima, 
the  capital,  and  Callao,  Peru's  mo.st  important  Pacific 
port.  The  Cuzco  branch  of  the  Peruvian  Corporation 
R.R.,  now  being  extended  into  the  Amazon  district, 
would  form  another  feeder,  giving  connection  with 
Bouthprn  Peru  and  western  Bolivia.  In  Ecuador,  a  line 
IB  now  under  construction  from  Ambato  eastward  fol- 
lowing the  headwaters  of  the  Rio  Pasta.sa,  a  tributary 
of  the  Amazon.  A  short  extension  would  serve  to  con- 
nect this  railroad  with  the  trunk  line,  thereby  linking 
the  entire  Ecuadorean  system  to  the  Atlantic  seaboard. 

Another  extension  which  would  undoubtedly  be  made 
to  form  a  junction  with  the  trunk  line,  is  from  Porto 
E8peran(;a,  on  the  Paraguay  River,  and  the  present  ter- 


minus of  the  Noroeste  do  Brazil  Ry.  This  connection 
could  Le  made  with  a  short  stretch  of  line,  of  cheap 
and  easy  construction,  joining  the  trunk  line  in  the 
Gran  Chaco,  thus  furnishing  direct  rail  communication 
with  the  cities  of  Sao  Paulo,  Rio  de  Janeiro,  and  all 
southern  Brazil  Atlantic  ports.  In  addition  to  the  Para- 
guay Central-Entre  Rios  R.R.,  before  mentioned,  other 
roads  now  in  operation  that  would  become  feed  lines 
for  the  South  American  International  R.R.  and  furnish 
immediate  traffic,  are  the  Puerto  Berrio-Medellin ; 
Puerto  Wilches-Bucaramanga;  La  Dorada-Ambalema, 
and  the  system  operating  between  Ibagiie  and  Bogota, 
all  in  Colombia,  which  were  primarily  constructed  for 
local  development. 

The  proposed  South  American  International  Railroad 
would  cross  the  following  rivers  now  open  to  naviga- 
tion, which  would  furnish  other  commercial  routes  of 
great  importance  in  the  exploitation  of  the  Upper  Ama- 
zon forestal  resources:  Rio  Marafion  or  Upper  Amazon, 
Rio  Javary,  Rio  Jurua,  Rio  Purus,  Rio  Madre  de  Dios, 
Rio  Beni,  Rio  Mamore  and  the  Rio  Paraguay.  These 
rivers  with  the  several  existing  railroad  lines  would 
greatly  facilitate  railroad  con.struction,  enabling  this 
work  to  proceed  simultaneously  at  no  less  than  twelve 
different  points. 

Climate — Climatic  conditions  along  the  route  are 
favorable.  The  season  of  rains  occurs  during  Novem- 
ber, December,  January  and  February,  and  the  tem- 
perature varies  between  an  annual  average  of  55  deg.  F. 
on  the  Colombian  plateaux  to  70  deg.  in  the  Bolivian 
and  Paraguayan  plains,  and  82  deg.  in  the  lower  Magda- 
lena  valley,  where  the  rainy  season  extends  from  June 
to  November.  The  railroad  route  lies  west  of  the  fever 
district  of  the  Amazon  basin,  and  at  only  two  points 
is  to  be  found  any  evidence  of  fevers.  In  the  lower  Mag- 
dalena  valley  and  northern  Bolivia  there  is  a  mild  form 
of  malaria,  which   readily  yields  to  simple  treatment. 

The  following  table  of  comparisons  will  give  an  idea 
of  the  saving  in  time  between  New  York  and  a  few  of 
the  principal  South  American  cities,  by  the  construc- 
tion of  the  South  American  International  R.R.  The 
sailing  time  over  the  ocean  routes  is  based  on  18-knot 
steamers. 

Eresent  Timp,     Time  via  S.  A.  I.  R.R., 

rity  Days  Days 

Buf-nos  Aires   18  12 

Mont,  video    17  12 

Asunoi''>n   20  10 

rorumbil  (Brazil)    26  11 

Santa    Cruz    25  9 

I-n    Paz    IS  11 

Iquitos 24  7 

rioiroia 1.";  6 

Exclusive  of  the  Indian  population,  there  are  at  pres- 
ent located  within  fifty  miles  of  the  proposed  South 
American  International  R.R.,  between  Cartagena  and 
Asuncion,  approximately  2,750,000  inhabitants  from 
which  to  draw  labor  for  construction  and  foodstuffs, 
which  would  be  readily  produced  as  soon  as  the  demand 
is  created.  With  this  nucleus,  and  by  intelligent  effort  to 
colonize  this  area  while  the  present  spirit  of  unrest 
throughout  Europe  and  Asia  tends  to  increase  emigra- 
tion among  the  peasant  classes,  together  with  the  sub- 
stantial inducements  to  immigration  that  all  the  South 
American  nations  are  offering,  it  seems  natural  to  as- 
sume that  the  present  population  would  be  increased  by 
more  than  2,000.000  after  fen  years,  or  after  completion 
of  the  railroad.  Under  these  conditions,  the  natural 
result  would  he  the  rapid  development  of  a  district  rich 
in  natural  wealth  and  resources. 
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Engineering  in  the  Early  Days  of 
the  Delaware  &  Hudson 

Some  Unusual  Items  in  the  History  of  Engineering 

Progress  Recalled  by  the  Celebration 

of  the  D.  &  H.  Centennial 

CONSIDERABLE  interest  ha.s  been  aroused  in 
the  transportation  situation  in  this  country  during 
the  early  part  of  the  nineteenth  century  by  the  informa- 
tion given  out  by  the  Delaware  &  Hudson  Co.  at  its 
recent  centennial  celebration.  Out  of  the  whole  mass  of 
data  which  the  company's  historians  have  collected  the 
following  items  were  selected  as  being  of  peculiar 
interest  to  engineers. 

Previous  to  the  war  of  1812  anthracite  coal,  as  a  com- 
mercial necessity,  was  practically  unknown.  But  during 
the  war  the  stoppage  of  all  importations  of  coal  from 
England  made  it  necessary  to  find  new  sources  of  fuel  in 
this  country  and  stimulated  interest  in  the  so-called 
"stone  coal"  which  up  to  that  time  had  been  little  more 
than  a  curiosity.  It  was  this  condition  of  affairs  that  in 
1814  started  the  Wurtz  Bros.,  prosperous  Philadelphia 
merchants,  prospecting  for  coal  in  the  Lackawanna  River 
valley.    After  nearly  eight  years  of  arduous  work  they 


DOCKS   AT   HONESDALE,   PA. 

opened  a  coal  mine  at  Carbondale,  Pa.,  and  shipped  their 
first  lot  of  coal  down  the  Delaware  to  Philadelphia  only 
to  find  that  market  already  supplied  by  coal  from  the 
nearer  markets  on  the  Schuylkill  and  Lehigh.  Un- 
daunted by  this  reverse  they  set  out  to  find  a  way  to 
reach  the  New  York  market,  and  after  a  good  deal  of 
reconnaissance  they  discovered  that,  except  for  the  high 
ridge  of  land  separating  Carbondale  from  the  valley  of 
the  Lackawaxen,  there  were  no  insurmountable  diflicul- 
ties  in  the  way  of  constructing  a  canal  to  the  Hudson  at 
Rondout.  With  this  object  in  view  they  first  obtained 
authority  from  Pennsylvania  to  canalize  the  Lackawaxen 
and  then  went  to  New  York  City  to  enlist  the  aid  of 
influential  men  there  in  raising  the  necessary  capital, 
and  in  obtaining  authority  from  the  state  of  New  York 
to  build  a  canal  across  to  the  Hudson.  They  succeeded 
in  both  undertakings.  On  April  23,  1823,  the  Delaware 
&  Hudson  Co.  was  incorporated  by  »the  state  of  New 
York,  and  in  January,  1825,  $1,500,000  of  the  company's 
stock  was  issued  and  immediately  over-subscribed. 

In  1823  the  company  had  engaged  Benjamin  Wright, 
one  of  the  principal  engineers  of  the  Erie  Canal,  to  pre- 


A  SUSPENSION  AQUEDUCT  OF  THE  CANAL 
This   picture   was   taken   some   years   after    the    canal   had 
been    abandoned.      It    shows    the    inside    of    the    aqueduct, 
and  one  of  the  cable  anchorages. 

pare  plans  and  estimates  for  the  proposed  canal  and  to 
devise  a  scheme  for  getting  coal  from  Carbondale  over 
to  Honesdale,  the  proposed  western  terminus  of  the  canal. 

Construction  work  on  the  locks  was  begun  in  1825, 
but  general  construction  on  the  canal  proper  did  not 
start  until  1827.  By  December,  1828,  the  canal  was  com- 
pleted and  the  first  boats  had  come  through  to  tidewater 
at  the  Hudson. 

But  the  items  in  the  early  construction  of  peculiar 
interest  to  the  engineer  are  not  in  connection  with  the 
canal ;  they  are,  rather,  in  some  of  the  details  of  the 
incline  railway  which  J.  B.  Jervis,  who  succeeded 
Benjamin  Wright,  had  designed  as  a  means  of  getting 
over  the  ridge  between  Carbondale  and  Honesdale.  The 
general  scheme  of  this  railway  was  a  series  of  steep 
planes  connected  by  low-grade  planes  wherever  the 
ground  formation  permitted.  On  the  western  side  there 
were  five  such  steep  planes  with  a  stationary  steam 
engine  at  the  head  of  each.  By  means  of  long  chains 
these  engines  hauled  from  three  to  five  loads  up  one  track 
and  let  the  same  number  of  empties  down  the  other 
track.  On  the  eastern  slope  there  were  three  steep 
planes  down  which  the  loads  went  by  gravity,  pulling  the 
empties  up  on  the  other  track;  their  speed  being  regu- 
lated by  friction  brakes  on  the  shaft  of  a  large  fan- 
wheel.  At  the  bottom  of  the  lowest  plane  there  was  a 
low-grade  line  extending  to  the  terminus  of  the  canal  at 
Honesdale.  It  was  on  this  line  that  Wright  proposed  to 
use  locomotives  to  move  the  cars. 

The  track  construction  is  of  particular  interest  in  view 
of  the  present  day  practice.  Hemlock  ties  6.x 9  in.  and 
8  ft.  long  were  used.  These  were  spaced  10  ft.  apart  and 
were  laid  on  individual  piles  of  stone  ballast  wherever 
the  ground  conditions  permitted.  At  all  other  places  the 
ties  were  suoported  on  posts,  up  to  an  elevation  of  4  ft., 
or  on  trestles  made  of  hemlock  timbers  for  greater  eleva- 
tions. Two  gains  were  cut  into  the  top  of  each  tie  and 
rails  of  6  X  12-in.  hemlock  20  to,  SO  ft.  long  were  set  into 
these  gains  and  held  to  the  gage  of  4  ft.  3.  in.  by  hard- 
wood wedges.  Iron  rail  plates,  2xi  in.,  brought  from 
England,  were  secured  to  the  top  of  the  wooden  rails  by 
screws  spaced  18  in.  apart.  The  screw  holes  were  elon- 
gated to  allow  for  expansion.  (This  t.\T5e  of  rail  was 
continued  in  use  for  a  number  of  years  but  it  was  later 
found  necessary  to  substitute  spikes  for  screws  and  to 
put  a  hardwood  strip  under  the  rail  plate.) 

The  First  Locomotives — In  January,  1828,  Horatio 
Allen  was  sent  to  England  to  buy  four  locomotives,  and 
the  iron  plates  to  cap  the  rails.    He  bought  one  locomo- 
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live,  the  America,  designed  and  built  by  George  Stephen- 
son, and  three  of  a  different  type  built  by  Foster  Rostrick 
&  Co.  of  Stourbridge.  The  America  and  one  of  the 
Rostrick  engines,  the  Stourbridge  Lion,  were  the  first 
locomotives  to  arrive  in  this  countiy.  They  were  set  up 
for  demonstration  purposes  in  New  York  and  then,  some 
weeks  later,  were  loaded  on  canal  boats  for  shipment  to 
Honesdale.  After  the  locomotives  arrived  at  Rondout  all 
record  of  the  America  ceases.  Its  disappearance  was  as 
complete  as  it  was  mysterious,  until,  a  few  weeks  ago, 
an  official  of  the  D.  &  H.  Co.  found  at  the  National 
.Museum  in  Washington,  the  right-hand  cylinder  among 
what  had  previously  been  supposed  to  be  the  parts  of  the 
Stourbridge  Lion.  To  add  to  the  mystery  surrounding 
the  America  no  mention  was  made  of  it  at  the  time  the 
.'■hipment  arrived  at  Honesdale.  For  some  reason  not 
now  clear  Horatio  Allen,  who  had  ordered  the  two 
engines  in  England  and  who  was  charged  with  making 
the  first  tests  of  them  on  the  track  at  Honesdale,  selected 
the  Stourbridge  Liov,  and  on  Aug.  8,  1829,  had  it  drawn 
up  over  an  incline  plane  laid  from  the  canal  boat  to  the 
railway  track.  A  fire  was  built  in  the  fire-box  with  some 
of  the  Lackawanna  coal  and  soon  there  was  sufficient 
steam  to  make  the  trial  trip. 


FOOT  OK  PI^A.NE  G  AT  OL,IPHANT,  PA. 


It  had  been  the  intention  of  Mr.  .Jervis,  when  prepar- 
ing the  specifications  that  Mr.  Allen  took  to  England 
when  ordering  the  locomotives,  that  they  should  weigh 
about  6iS  ton.s  and  that  this  weight  should  be  distributpd 
over  six  driving  wheels.     But  when  Mr.  Allen  got  to 
'  England  he  found  so  much  opposition  to  the  use  of  six 
driving  wheels  that  he  had  to  accept  engines  with  four 
!  wheel."?  instead.    So  when  the  boiler  of  the  Linv  wa.s  filled 
'  /with  water  it  was  found  that  it  weighed  nearly  seven 
I  tons  and   that  two-thirds  of  the  weight   came  on   the 
I   forward  pair  of  wheels.     This  was  about  double  what 
I  Mr.  Jervis  had  figured  when  designing  the  track.    Some 
I  critical  observers  upon  learning  of  this  excess  of  weight 
;   predicted  that  the  engine  would  break  down  the  track  on 
the  trestle   work;    while   others,   noting  that   the   four 
wheels  were  set  rigidly  in  the  frame,  declared  that  the 
leading  wheels  would  climb  the  outer  rail  on  cuned  track 
I   and  be  derailed.     As  these  gloomy  predictions  did  not 
seem  to  be  without  foundation  Mr.  Allen  decidfd  to  make 
the  first  test  him.sclf.    He  later  stated  that  he  wa.s  unde- 
cided whether  to  go  slowly  around  the  first  curve  or 
whether  to  take  it  at  full  speed,  but  finally  decided  that 


if  he  was  to  go  off  the  trestle  into  the  creek  below  he 
was  going  to  do  it  gloriously,  and  so  when  the  engine 
had  enough  steam  he  opened  the  throttle  wide  and  was 
going  at  a  good  rate  of  speed  when  the  engine  reached 
the  curve.  The  engine  neither  broke  through  the  trestle 
nor  jumped  the  track  but  continued  around  the  curve 
and  was  soon  lost  from  sight  of  the  cheering  spectators. 
Later  on,  however,  it  developed  that  the  engine  was 
unduly  straining  the  track  and  that  its  continued  use 
would  soon  break  it  down.  Studies  were  made  to  see 
if  the  track  could  be  strengthened  but  as  the  cost  seemed 
prohibitive  it  was  decided  to  build  horse-ways  along  the 
side  and  abandon  the  locomotives.  The  Lion  was  there- 
fore taken  off  the  track,  set  to  one  side,  and  later  dis- 
membered. Many  years  later  most  of  its  parts  were 
recovered  and  are  now  in  the  National  Museum  at 
Washington. 

The  incline  railway  remained  in  existence  until  1899. 
It  was  greatly  modified  as  the  years  passed  and  locomo- 
tives were  again  used  on  it  much  as  first  planned.  The 
accompanying  photographs  of  it  were  taken  some  years 
before  it  was  finally  abandoned. 

One  of  the  changes  made  in  the  canal  is  also  of  pecu- 
liar interest.  Some  time  during  the  forties  it  was 
decided  to  eliminate  the  flights  of  locks  in  and  out  of  the 
channels  of  the  Rondout,  Neversink,  Delaware,  and 
Lackawaxen  Rivers  by  the  construction  of  aqueducts 
across  them.  John  A.  Roebling  suggested  that  they  be 
of  a  suspension  type,  prepared  the  plans  for  them,  and 
later  supplied  the  cables  and  built  the  aqueducts.  The 
cables  for  the  Delaware  aqueduct  were  8  A  in.  in  diameter. 


Water  Supply  for  a  New  City  in  India 

In  planning  the  new  capital  city  for  the  government 
of  India  at  Delhi  (distinct  from  the  existing  com- 
mercial city),  water  supply  was  one  of  the  most  im- 
portant features  in  view  of  the  exceptionally  hot  and 
arid  climate  of  that  part  of  the  country.  It  was  decided 
to  design  a  sy.stem  which  will  provide  for  future  devel- 
opment into  a  combined  system  serving  both  cities. 
Water  will  be  taken  from  the  Jumna  River  about 
1-mile  above  a  polluted  tributary  and  pumped  to  settling 
tanks  from  which  a  covered  conduit  will  lead  to  filters 
at  the  present  water-works  plant.  According  to  the 
engineer's  report  these  filters  will  be  of  the  Paterson 
type,  as  the  existing  slow-sand  filters  are  not  effective. 
These  latter  filters  have  to  be  cleaned  frequently  by 
manual  labor  and  there  is  always  the  danger  that  the 
men  employed  in  this  work  may  be  diseased  and  may 
pass  on  the  infection  to  the  water  supply.  From  the 
clear  water  reservoir  the  water  will  be  pumped  to  a 
main  reservoir  having  conduits  to  two  distributing  re- 
servoirs. Automatic  valves  will  ensure  delivery  of 
water  in  proper  proportions  to  the  reservoirs.  Three 
steam-driven  Worthington-Simpson  centrifugal  pumps, 
each  with  a  capacity  of  5,000  gal.  per  minute  under  4.5-ft. 
head,  will  be  provided  at  the  intake.  Two  Worthington 
steam-flriven  high-duty  direct-acting  pumping  engines 
with  a  combined  capacity  of  .3,000  to  4.500  gal.  per 
minute  at  different  speeds  will  deliver  water  to  the 
reservoirs  against  a  total  head  of  146  ft. 

This  plant  will  cost  $2,300,000  and  will  furnish  .30  gal. 
per  capita  for  the  population  of  1,955  by  eight  hours' 
pumping.  The  distribution  .system  is  based  on  the 
•same  supply,  with  complete  metering  to  prevent  waste. 
Water  for  sprinkling  streets  and  flu,'»hing  sewers  will 
be  taken   from   the  unfiltered   irrigation  water  supply. 
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Technical  Proceedings  of  Baltimore 
City  Planning  Conference 

Eleven  Papers  Deal  with  Baltimore,  Washington 

and  Maryland  Problems — Regional  Planning 

and  Zoning  Given  Attention 

REGIONAL  planning,  city  planning  progress  and 
.  practice  in  Baltimore,  and  street  traffic  problems 
with  particular  relation  to  automobile  parking  were 
features  of  the  fifteenth  annual  National  Conference 
on  City  Planning  held  at  Baltimore  April  30  to  May  2. 
In  addition,  a  number  of  zoning  clinics  were  held.  Of 
about  250  persons  registered  some  10  per  cent  or  more 
were  engineers. 

Regional  Planning — A  lengthy  paper  on  "Regional 
and  Metropolitan  Planning,"  by  George  B.  Ford,  New 
York  City,  outlined  the  underlying  principles  and  re- 
viewed the  work  in  this  field  done  in  various  parts  of 
the  United  States  and  in  other  countries.  Mr.  Ford 
summarized  his  general  conclusions  as  follows: 

1.  The  character  and  direction  of  growth  of  contributory 
areas  beyond  the  city  limits  should  be  controlled  by  a 
metropolitan  or  regional  planning  commission,  or  where  such 
areas  lie  entirely  within  a  county  by  a  county  planning 
commission. 

2.  Such  a  commission  should  include  official  delegates 
from  each  municipality  affected.  Each  municipality  should 
contribute  to  the  support  of  the  work  on  a  pro-rata  basis 
or  if  that  is  not  feasible  it  should  be  supported  by  private 
subscription. 

3.  There  should  also  be  a  Citizens'  Regional  Plan  Com- 
mittee composed  of  representatives  of  the  leading  civic  and 
economic  organizations  of  each  community  within  the  area. 
This  committee  should  co-operate  with  the  official  com- 
mission at  every  stage  of  its  work.  This  committee  should 
interpret  the  official  plans  to  the  public  and  to  the  author- 
ities in  their  respective  towns  and  should  aid  in  securing 
local  backing  and  support.  The  committee  should  also  act 
as  a  watch-dog  over  changing  official  commissions  to  main- 
tain the  continuity  of  the  plans. 

4.  The  official  commission  should  cause  a  regional  plan 
to  be  made  which  should  include  every  physical  feature 
which  could  affect  more  than  one  municipal  unit.  It  should 
be  made  for  many  years  to  come  and  such  a  plan  should 
be  officially  recognized  by  each  of  the  municipalities  affected 
by  it. 

5.  No  project  affecting  more  than  one  community,  be  it 
for  a  thoroughfare,  bridge,  transit  line,  railroad,  waterfront 
development,  park,  public  or  private  reservation,  sub- 
division, building  code  or  zoning  ordinance,  should  be 
executed  without  having  received  the  sanction  of  the 
regional  commission  as  well  as  of  the  local  bodies  affected. 

6.  All  physical  improvements  affecting  more  than  one 
community  should  be  paid  for  by  pro-rating  the  cost  among 
the  municipalities  interested. 

7.  If  in  a  given  case  the  state  constitution  or  laws  prevent 
or  hamper  any  of  the  above  operations,  steps  should  be 
taken  to  amend  them. 

8.  Serious  consideration  should  be  given  to  the  causes 
and  the  effects  of  concentration  of  population  and,  in  so  far 
as  an  undue  "load  on  the  land"  is  found  to  cause  harm, 
the  effect  should  be  mitigated  by  regulation  and  means  found 
of  encouraging  decentralization. 

9.  Guesswork  and  unscientific  judgment  should  be  reduced 
to  a  minimum  in  regional  as  well  as  in  city  planning.  Every 
plan  recommended  should  be  the  logical  deduction  from  a 
quantitative  as  well  as  a  qualitative  analysis  of  all  of  the 
contributory  facts.  n 

10.  Everything  possible  should  be  done  to  counteract  the 
sordidness  of  most  larger  agglomerations  and  to  bring  back 
to  the  environment  of  the  city  dweller  the  charm  that  he 
craves. 

In  the  course  of  a  lengthy  written  discussion  of  Mr. 


Ford's  paper  Charles  H.  Cheney,  Redondo  Beach,  Calif., 
said  that  the  two  important  differences  between  city 
planning  and  regional  planning  are:  (D  Planning  for  a 
region  is  a  larger  order,  requiring  broader  and  more 
imaginative  planning;  (2)  it  usually  includes  differing 
political  units  which  create  problems  not  so  much  of 
planning  as  of  administration  and  financing.  In  re- 
gional planning  the  first  great  need  is  an  airplane  sur- 
vey. Morris  Knowles,  Pittsburgh,  Pa.,  cited  the  Essex 
Border  Utilities,  across  the  Canadian  line  from  Detroit, 
as  an  example  of  getting  together,  first,  as  was  done  in 
the  case  of  the  Boston  Metropolitan  District,  for  one 
purpose  and  then  taking  on  others.  In  the  Canadian 
case  water  and  sewerage  came  first  and  then  municipal 
co-operation  in  water  supply  and  later  in  plotting  new 
areas.  In  a  paper  on  "Inter  and  Intra-urban  Traffic  as 
a  Regional  Planning  Problem,"  George  A.  Gamon,  Pasa- 
dena, Calif.,  suggested  major  highways  100  ft.  wide 
and  one  mile  apart  and  auxiliary  highways  of  lesser 
widths  halfway  between  each  major  highway. 

Baltimore,  District  of  Columbia,  and  Maryland — 
Eleven  papers  were  scheduled  on  various  phases  of  the 
Baltimore  city  plan  and  city  and  regional  planning  for 
the  District  of  Columbia  and  for  Maryland.  These  were 
largely  descriptive  in  character.  W.  W.  Emmart,  archi- 
tect of  the  Baltimore  Planning  Commission,  outlined 
a  study  for  new  railway  terminal  facilities  at  Baltimore 
in  which  it  is  tentatively  proposed  that  the  Pennsyl- 
vania R.R.  through  the  city  be  given  over  to  passenger 
service  and  the  Baltimore  &  Ohio  to  freight  service. 
Col.  C.  Keller,  recently  engineer  commissioner,  District 
of  Columbia,  discussing  "The  Relation  of  Washington  to 
a  Plan  of  the  Baltimore  Region,"  suggested  among  other 
things  the  correlation  of  the  parks  and  parkways  sys- 
tems of  the  two  cities  with  connecting  highways,  and 
referred  to  the  plan  that  has  been  up  from  time  to  time 
for  a  national  forest  between  Washington  and  Balti- 
more, Jefferson  C.  Grinnalds,  Baltimore,  in  a  paper  on 
"A  Regional  Plan  for  Maryland,"  said  that  the  Mary- 
land state  highway  system  is  a  skeleton  on  which  re- 
gional planning  should  be  built  up.  Water  transporta- 
tion facilities,  especially  in  Maryland,  divided  as  the 
state  is  into  two  parts  by  Chesapeake  Bay,  should  be 
given  careful  consideration. 

An  analysis  of  the  requisite  area  for  school  buildings 
and  associated  playgrounds  of  various  classes  was  pre- 
sented by  Henry  G.  Perring,  supervising  engineer,  Pub- 
lic Improvement  Commission,  Baltimore,  in  which  he 
showed  that  altogether  some  11  i  acres  for  schools  and 
playgrounds  are  needed  per  square  mile  of  city  terri- 
tory. In  congested  districts  it  is  impossible  to  provide 
so  amply  on  account  of  the  expensiveness  of  land.  In 
a  section  which  may  change  to  a  manufacturing  district 
later  on  a  heavy  type  of  construction  for  school  build- 
ings was  adopted  so  that  the  building  could  be  turned 
over  to  manufacturing  use  later  on.  Among  other  Bal- 
timore papers  there  was  one  on  port  development,  by 
Bancroft  Hill,  harbor  engineer,  whose  talk  was  given 
around  a  large  model  now  exhibited  in  a  temporary 
building;  water  supply,  by  William  A.  Megraw,  water 
engineer;  the  major  street  system,  by  Maj.  Joseph  W. 
Shirley,  long  connected  with  the  topographical  survey 
of  Baltimore  and  city  planning  there.  The  topographi- 
cal survey  for  the  annexed  district  of  Baltimore,  which 
has  an  area  of  about  60  sq.mi.  as  compared  with  the 
previous  area  of  30  sq.mi.,  was  begun  as  soon  as  pos- 
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sible  after  annexation  in  1918  and  completed  on  May  30, 
1921.  The  maps  were  made  on  a  scale  of  200  ft.  per 
inch  of  c-ft.  contour.  The  sun'ey  was  based  on  a  tri- 
angulation  of  the  United  States  Coast  and  Geodetic  Sur- 
vey, which  co-operated  with  the  city. 

Zoning — The  program  announced  that  "Mr.  Bassett 
will  conduct  zoning  clinics  at  all  free  times  throughout 
the  conference."  These  took  place  at  meal  times  and 
were  devoted  to  questions  and  answers  and  an  exposi- 
tion of  zoning  principles,  law  and  court  decisions.  In 
addition,  Mr.  Bassett  presented  a  review  of  "Court  De- 
cisions on  Zoning  Up  to  Date"  at  one  of  the  meetings. 

In  a  thoughtful  paper  on  "Zoning  in  Relation  to  Re- 
gional Planning,"  Robert  H.  Whitten,  Cleveland,  Ohio, 
stated  that  the  first  essential  is  a  barrier  between  the 
large  central  commercial  city  and  outside  territory.  The 
larger  city  in  a  region,  as  well  as  the  satellite  cities  in 
its  vicinity,  should  each  be  encircled  with  open  space 
used  for  parks,  forests,  playgrounds,  golf  courses,  cem- 
eteries, truck  gardens,  or  any  one  of  many  various  pur- 
poses that  will  leave  the  general  surface  of  the  country 
undisturbed  and  require  but  a  small  population  to  con- 
duct such  operations  as  are  carried  on. 

Automobile  Parking  and  Storage — Under  the  title 
"Day  and  Night  Storage  and  Parking  of  Automobiles," 
Hugh  E.  Young,  Chicago,  stated  that  the  number  of 
motor  vehicles  registered  in  the  United  States  has  in- 
creased from  1,700,000  in  1914  to  12,357,000  in  1923. 
To  provide  for  this  vast  increase  we  have  for  the  most 
part  streets  laid  out  fifty  years  ago. 

In  the  Chicago  district  there  are  some  300,000  motor 
cars  and  the  number  is  increasing  rapidly.  Parking 
facilities  are  available  to  a  small  handful  out  of  the 
total.  Shall  the  few  automobiles  that  could  be  accom- 
modated by  parking  infringe  on  the  many  that  cannot? 
Some  45  per  cent  of  all  the  automobiles  which  enter 
the  business  district  of  Chicago  require  one-half  to  one 
day  storage.  This  should  be  provided  in  garages, 
located  outside  the  business  center. 

Discussion  of  Mr.  Young's  paper  was  opened  by  John 
C.  Long,  secretary  of  the  National  Automobile  Chamber 
of  Commerce.  Mr.  Long  said  that  the  use  of  vacant 
lots  for  parking  is  materially  helping  the  motor  traffic 
situation  in  some  cities.  Many  cities  are  finding  urgent 
need  for  "parallel  arteries  near  the  present  main  thor- 
oughfares to  care  for  the  growing  volume  of  street 
traffic." 

E.  P.  Goodrich,  New  York  City,  said  that  to  allow 
parking  on  public  streets  is  equivalent  to  permitting  a 
street  to  be  used  as  garages.  Omaha,  Mr.  Goodrich 
said,  is  the  only  city  he  knows  of  where  the  streets  in 
the  business  districts  are  wide  enough  for  parking. 
/J.  R.  Bibbins  suggested  the  use  of  streets  in  "blighted 
districts"  to  accommodate  automobiles.  One-way 
streets,  he  said,  afford  only  temporary  relief.  Parallel 
streets  are  needed  for  permanent  relief.  In  the  Spring- 
field road  tests  in  Illinois  it  was  found  that  35  per  cent 
of  passenger  automobiles  were  used  for  business  pur- 
poses. This  fact  must  be  recognized  in  dealing  with 
traffic  and  parking  problems.  The  possibility  of  under- 
ground storage  for  automobiles  was  mentioned  by  Mr. 
Bibbins.  Herbert  S.  Swan,  New  York  City,  said  that , 
the  necessary  street  widening  to  provide  for  present 
and  prospective  traffic  would  be  prohibitive  in  many 
cities,  but  by  better  traffic  regulations  double  the  pres- 
ent traffic  could  be  accommodated. 


Letters  to  the  Editor 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


Compensating  a  Grade  for  Curvature 

Sir — It  seems  to  me  that  thoi-e  is  an  easier  method  of 
compensating  a  grade  for  curvature  than  the  one  given  by 
L.  F.  Hammond  under  "Four  Problems  in  Surveying"  in 
your  Job  and  Office  Section  for  April  26,  p.  756.  It  is: 
Multiply  the  sum  of  the  central  angles  in  degrees  (they 
ai*e  generally  given  on  railroad  plans)  by  the  adopted 
compensation  factor;  to  this  product  add  the  difference  in 
elevation;  divide  this  sum  by  the  distance  in  stations  to 
get  the  rate  of  grade  on  tangents.  This  percentage  of 
grade  is  then  to  be  decreased  by  the  product  of  the  com- 
pensation factor  and  the  varying  degrees  for  the  various 
curves.  Benno  A.  Wise, 

April  28,  1923.  City  Engineer,  Bradford,  Pa. 


Lettering  Jigs 

Sir — In  your  issue  of  April  26,  1923,  p.  771,  under  the 
heading  "Equipment  and  Materials"  you  note  a  "Guide 
for  Lettering  Drawings" — the  "Wrico  lettering  system." 
The  note  leaves  the  impression  that  this  is  a  new  system. 

Similar  lettering  jigs  have  been  in  use  in  Europe  for 
several  years,  and  are  prescribed  in  standard  lettering  on 
drawings  by  some  European  standards  committees.  I 
believe  these  jigs  originated  in  Switzerland. 

Washington,  D.  C,  L.  B.  Tuckerman, 

May  1.  Engineer  Physicist,  Bureau 

of  Standards. 


Doubt  Fixation  of  Atmospheric  Nitrogen 
by  Activated-Sludge  Process 

Sir — With  respect  to  the  article  appearing  in  your  issue 
of  March  15,  p.  487,  entitled  "Fixation  of  Atmospheric 
Nitrogen  by  Activated  Sludge,"  I  should  like  to  call  your 
attention  to  the  data  included  in  an  article  from  this  labora- 
tory entitled  "Chemical  and  Biological  Reactions  in  the 
Dorr- Peck  Tank"  appearing  in  the  American  Journal  of 
Piihlic  Health  for  April,  1922.  In  the  table  on  nitrogen  bal- 
ance our  data  over  limited  periods  checks  that  of  Mr.  Peck's 
in  that  very  considerable  amounts  up  to  25  per  cent  of 
nitrogen  are  apparently  "fixed."  In  sub.sequent  experi- 
ments, the  data  for  which  will  appear  in  our  Bulletin  18 
within  the  next  few  weeks,  as  much  as  55  per  cent  nitrogen 
was  apparently  fixed  over  a  7-day  period,  but,  on  the  other 
hand,  over  other  periods  there  is  apparently  an  appreciable 
loss  of  nitrogen,  running  as  high  as  34  per  cent. 

After  working  on  this  problem  for  a  little  over  a  year,  we 
concluded  that  these  erratic  results  are  due  to  the  accumu- 
lation of  sludge  in  the  tanks  during  one  period  and  unload- 
ing in  a  subsequent  period.  Experiments  on  sampling  the 
tank  for  the  actual  amount  of  nitrogen  at  any  one  time 
.showed  that  such  a  procedure  was  exceedingly  difficult,  and 
we  concluded  that  no  nitrogen  balance  results  were  reliable 
unless  they  were  run  over  a  long  enough  period  so  that  the 
actual  amount  of  nitrogen  in  the  tanks  would  be  inconsider- 
able in  comparison  with  the  total  amount  which  had  gone 
through.  When  averaging  the  results  over  a  period  of  eight 
monthfl,  there  is  found  to  be  only  an  increase  of  1.8  per  cent. 

In  cases  where  there  is  considerable  nitrification,  it  has 
usually  been  the  experience  that  there  is  a  greater  loss  of 
nitrogen.  Our  experiments  were  carried  on  with  low  air 
and  without  the  formation  of  nitrates. 

During  part  of  October,  November  and  December,  19?1, 
we  dosed  the  tanks  with  from  0  to  10  p. p.m.  of  iron  without 
obtaining  any  fixation  of  nitrogen.  Dr,  Hague  of  the  De- 
partment of  Botany  of  the  University  of  Illinois  and  Mr. 
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Long  of  our  Division   identified  crenothrix  in  considerable 
quantities   throughout   our   experiments.      We   have   photo- 
micrographs of  our  sludge.  A.  M.  BuswELL 
Chief,  Illinois  State  Survey  Division. 
Urbana,  111.,  March  30. 


Sir — A  study  of  the  article  by  C.  Lee  Peck  on  "The  Fixa- 
tion of  Atmospheric  Nitrogen  by  Activated  Sludge,"  in  your 
issue  of  March  15,  p.  487,  leads  us  to  make  the  following 
comments. 

Some  two  years  ago,  through  the  courtesy  of  the  Dorr 
Company,  who  conducted  the  tests  at  Mt.  Vernon,  we  ex- 
amined the  data  obtained  bearing  on  the  fixation  of  atmos- 
pheric nitrogen,  and  were  also  supplied  with  a  copy  of  D.  D. 
Jackson's  report.  We  did  not  feel  at  that  time,  nor  do  we 
now,  that  these  data  warranted  the  conclusion  that  atmos- 
pheric nitrogen  had  been  fixed. 

Mr.  Peck  has  not  stated  the  period  of  time  covered  by  the 
actual  test  (Test  1)  upon  which  his  conclusion  is  reached, 
nor  does  he  state  the  flow.  Our  study  of  the  Mt.  Vernon 
data  leads  us  to  believe  that  he  has  drawn  his  conclusions 
from  a  period  of  eight  days  only,  and  that  during  this  pe- 
riod the  tanks  were  unloading.  This  will  upset  any  reason- 
ing on  the  phenomena  occurring.  For  the  period  Dec.  29  to 
Jan.  5,  the  following  data  are  summarized. 


PARTS    PER    MILLION 

Effluent 
Raw           Tank  1 

Effluent 
Final 

535              590 
HI               212 
49  3             49  7 

585 
210 
51    3 

Total  solids 

•Suspended  solids 

Total  ammonia 

Insoluble  ammonia     .,  7  9  16   3  16   3 

Our  experience  in  operating  the  Dorr-Peck  tanks  has 
shown  that  where  the  settling  compartment  is  agitated,  as 
Mr.  Peck  states  it  was,  it  is  very  difficult  to  prevent  a  loss  of 
suspended  solids  in  excess  of  the  daily  input  from  the  in- 
fluent. Longer  test  periods  are  required  than  even  the  nine- 
teen days — apparently  the  total  of  all  tests  made  on  nitrogen 
fixation  at  Mt.  Vernon.  It  is  entirely  possible  that  more 
sludge  would  be  discharged  than  was  produced  during  the 
same  period,  and  also  show  thereby  more  nitrogen  in  the 
effluent  than  was  introduced  in  the  influent. 

The  proof  of  such  a  fundamental  phenomenon  as  the  fixa- 
tion of  nitrogen  requires  careful  operation  and  detailed 
sampling  extending  over  many  months,  and  exceedingly 
careful  analytical  work.  The  technique  in  the  determina- 
tion of  Kjeldahl  nitrogen,  both  soluble  and  insoluble,  re- 
quires skilled  attention  and  constant  re-checking.  Nitrogen 
as  insoluble  nitrogen  is  determined  indirectly  by  difference 
between  the  nitrogen  in  the  total  and  in  the  filtered  samples. 
Consequently  errors  in  both  determinations  affect  the  re- 
sults for  insoluble  nitrogen.  Excessive  variations  from  day 
to  day  in  the  percentage  of  nitrogen  in  the  suspended  solids 
indicate  lack  of  caution  in  checking  analyses.  Our  experi- 
ence has  been  that  the  nitrogen  content  of  activated  sludge 
is  remarkably  uniform  from  day  to  day,  varying  only  a  few 
tenths  of  1  per  cent  during  the  course  of  several  weeks.  If 
this  be  true  how  can  the  excessive  variations  shown  in  the 
following  table  be  explained?  These  calculations  were  made 
from  the  data  on  the  blue-prints  submitted  to  us  as  records 
of  the  analytical  work: 


NH3  in 

NHa  in 

Date 

Suspended 

Insoluble 

Suspended 

Suspended 

Insoluble 

Suspended 

1919-20 

Solids 

N  as  NHs 

Solids 

Solids 

N 

isNH3 

SoUds 

Dec.    29 

0  750 

0.037 

4.9 

.894 

0 

089 

9  9 

30 

471 

.034 

7  2 

562 

056 

9.9 

31 

417 

047 

112 

836 

054 

6  5 

Ian.        1 

500 

028 

5  6 

521 

012 

2  3 

771 

031 

4  0 

855 

083 

9  7 

792 

030 

3  8 

960 

087 

9   1 

459 

036 

7  8 

1   857 

no 

5  9 

521 

023 

4  4 

542 

058 

10  7 

Average 

585 

033 

5  7 

878 

068 

7.7 

Mr.  Jackson,  in  his  report,  draws  his  conclusions  from  the 
results  of  three  tests  made  in  five-gallon  bottles,  from  Jan. 
2  to  19,  1920.  In  all,  98  liters  of  sewage  were  added  to  the 
first  bottle  (Bottle  5),  63  to  the  second  and  third  (Bottles 
6  and  7).     The  remarks  under  "Nitrogen  Fixation"  are; 

1.  Bottle  5,  New  York  City  sewage.  Gain  in  NH:,  during  experi- 
ment. 42.7  per  cent. 

2.  Bottle  6.  New  York  City  sewage  and  activated  sludge  fi-oni 
Mt.  Vernon.  Gain  in  NHg  during  experiment,  25.1  per  cent. 


3.  New  York  City  sewagp.  activated  sludge  from  Vt.  Vernon 
and  iron.     Gain  in  NH3  during  experiment.   2,9  per  cent. 

Nitrogen  fixation  was  claimed  on  the  basis  of  the  first  two 
tests,  m  which  no  iron  ivan  added.  In  Test  3,  when  iron  was 
added,  practically  no  fixation  was  indicated. 

It  is  diflicult  to  see  how  a  nitrogen  balance  was  calculated 
for  these  testa  as  the  analyses  in  the  report  show  only 
results  for  free  ammonia  and  albuminoid  ammonia,  not  total 
organic  nitrogen. 

A  clear  distinction  must  be  drawn  between  true  fixation 
of  atmospheric  nitrogen  and  coagulation  or  adsorption  of 
soluble  ammonia  nitrogen  on  the  surfaces  of  insoluble  parti- 
cles of  activated  sludge.  In  the  first  case  the  total  nitrogen 
of  the  complete  system  must  be  increased;  in  the  second 
case,  the  total  nitrogen  of  the  complete  system  does  not  in- 
crease, in  fact,  it  usually  decreases,  but  a  small  amount  of 
soluble  ammonia  is  removable  in  an  insoluble  form.  While 
most  investigators  of  the  activated-sludge  process  admit 
that  the  latter  occurs,  there  are  very  few  who  believe  as  yet 
that  the  fixation  of  atmospheric  nitrogen  by  the  activated- 
sludge  process  has  been  demonstrated. 

The  most  painstaking  work  that  has  so  far  been  done 
on  this  problem  has  been  reported  by  E.  H.  Richards  and 
G.  C.  Sawyer  (Jour.  Soc.  Chem.  Ind.,  41,  62-72,  March  1.5. 
1922)  who  describe  many  experiments  made  at  Harpenden, 
at  the  Rothamsted  Experiment  Station,  on  the  microbiology 
of  activated  sludge,  and  on  the  nitrogen  relations  of  sewage 
and  activated  sludge,  with  particular  reference  to  nitrogen 
fixation.  All  tests  showed  a  loss  of  nitrogen,  in  some  cases 
as  high  as  30  to  40  per  cent.  Among  other  conclusions  the 
authors  state: 

"In  all  our  experiments,  both  at  the  sewage-works  and  in 
the  laboratory,  there  is  no  evidence  of  any  fixation  of  atmos- 
pheric nitrogen.  The  amount  of  nitrogen  recovered  in  the 
sludge  is  always  less  than  the  amount  removed  from  the 
sewage  during  treatment.  This  does  not,  of  course,  prove 
that  no  fixation  of  atmospheric  nitrogen  occurs,  but  the 
amount  fixed  must  be  less  than  that  lost  as  the  result  of 
the  partial  aerobic  fermentation  of  the  sewage." 

On  the  basis  of  the  data  which  Mr.  Peck  has  outlined  in 
brief,  the  Dorr  Company  definitely  abandoned  the  Dorr- 
Peck  process  by  the  announcement  made  in  your  journal 
on  Feb.  9,  1922,  p.  251.  Out  of  four  trials— at  Mt.  Vernon, 
Argo,  Urbana  and  Decatur — three  had  proven  negative  and 
the  fourth  and  original  was  open  to  doubt  even  in  the  minds 
of  the  company  financing  the  tests.  It  is  our  understand- 
ing that  the  Dorr-Peck  process  as  originally  put  forward 
involved  the  claim  of  nitrogen  fixation. 

We  have  outlined  our  criticism  at  some  length  because  we 
feel  that  the  fundamental  facts  concerning  the  activated- 
sludge  process  should  be  developed  with  great  care,  taking 
due  account  of  the  variable  conditions  met  with  in  different 
sewages.  Facts  can  be  established  only  by  tests  extending 
over  periods  of  months  with  all  operating  and  analytical 
data  under  rigorous  control. 

F.  W.  MOHLMAN,  Chief  Chemist, 
Langdon  Pearse,  Sanitary  Engineer, 
Sanitary  District  of  Chicago. 
March  28. 


Sir — Replying  to  the  criticism  by  Messrs.  Mohlman  and 
Pearse  of  my  paper  on  "The  Fixation  of  Atmospheric  Nitro- 
gen in  the  Activated-Sludge  Process:"  I  asserted  that  in 
certain  tests  at  Mt.  Vernon  and  at  Columbia  University 
atmospheric  nitrogen  had  been  fixed  in  the  presence  of  so- 
called  activated  sludge.  My  claim  is  limited  to  this  state- 
ment. There  is  no  claim  that  it  can  always  be  accomplished. 
It  is  not  asserted  that  the  proper  environment  for  such  a 
result  is  known.    A  list  of  failures  is  given. 

As  my  critics  say,  before  such  a  fundamental  phenome- 
non can  be  accepted  it  must  be  established  by  clear  and  in- 
dubitable evidence.  I  am  prepared  to  supply  the  details  of 
this  evidence  to  any  engineer,  society  or  scientific  journal 
desiring  to  examine  it.  I  cannot  here  enter  into  a  thor- 
ough discussion  of  this  evidence,  but  the  following  discus- 
sion will,  I  believe,  dispose  of  the  objections  of  my  friends 
Messrs.  Pearse  and  Mohlman  and  raise  the  presumption  of 
probable  truth  of  my  statements  in  the  minds  of  those  who 
read  it. 
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TADLE  I— AMMONIA  CONTENT   OF   SEVERAL   CONSTITUENTS    OF 
THE  SLUDGE 

Pit  Cent  NHj 

B   Vortiella 16   95 

H  (  renotrin 8   CO 

r I bre  and  paper  pulp I    26 


Messrs.  Pearse  and  Mohlman  draw  their  assumptions 
from  a  tabulation  of  two  tank  tests  at  Mt.  Vernon  and  the 
report  of  Dr.  Jackson  on  the  Mt.  Vernon  and  Columbia  Uni- 
versity tests.  They  assert  that  the  data  submitted  to  them 
do  not  warrant  my  conclusions.  They  assign  the  following 
reasons: 

1.  That  the  tabulations  indicate  that  during  the  period 
of  the  tests  the  tanks  were  "unloading"  and  that  this  would 
upset  any  reasoning  on  the  phenomena  occurring. 

2.  That  excessive  variation  from  day  to  day  in  the  re- 
ported sludge  analyses  indicates  lack  of  caution  in  checking 
analyses  and  casts  doubt  on  the  accuracy  of  the  results. 

3.  That  the  duration  of  the  tests  was  too  short  to  warrant 
any  conclusions. 

4.  That  nitrogen  determinations  appear  to  have  been 
made  up  from  "free  ammonia"  and  "albuminoid  ammonia" 
instead  of  from  "total  organic  nitrogen"  determinations. 
That  results  so  obtained  are  no  evidence  of  the  total  amount 
of  nitrogen  in  the  complete  system,  and  therefore  no  evi- 
dence of  fixation. 

Now  these  are  errors,  every  one.  But  before  discussing 
them  I  would  state  that  had  I  no  more  evidence  than  that 
cited  by  my  critics  I  would  not  have  laid  the  results  and 
my  conclusions  before  your  readers. 

As  to  the  first  objection,  that  the  tanks  were  unloading 
nitrogen  which  I  mistook  for  fixed  atmospheric  nitrogen: 
At  the  start  and  at  the  finish  of  each  of  the  tank  tests  the 
amount  of  nitrogen  and  of  solids  in  the  tanks  was  care- 
fully determined.  It  was  found  that  the  tanks  had  un- 
loaded. The  amount  so  unloaded  was  deducted  from  the 
excess  of  nitrogen  and  solids  discharged  and  the  balance, 
still  in  excess  of  the  nitrogen  introduced  with  the  sewage, 
could  have  come  from  but  one  source,  the  atmosphere.  In 
one  case  this  increment  in  excess  of  nitrogen  fed  in  with 
the  sewage  and  unloaded  by  the  tanks  was  approximately 
15  per  cent,  in  the  other  5  per  cent. 

As  to  the  second  objection,  unreliability  of  tests  as  shown 
by  wide  variations  in  daily  solid  nitrogen  percentages:  I 
agree  with  my  critics  that  wide  variation  in  nitrogen  con- 
tent of  solids  in  sludge  is  evidence  of  careless  work  in  sam- 
pling or  determinations  or  both  and  such  results  cannot  be 
trusted.  I  deny  that  the  tabulations  indicate  any  such 
variation.     In  Table  II  I  have  set  down  the  daily  analyses 

TABLE     11— .SLUDGE     ANALY.SES     UNDER     CONDITIONS     STATED 

Showing  conBiBtont  analysis  of  dried  Kludge  and  concurrent  analysofi  of  .pan  r  I* » 
of  tame  sludKC  taken  at  dtlutiona  ranginK  from   125  to  446  p. p.m.;  also  relative 
ftimnoDia  content  of  wet  unacidulated  fludirf  and  ^ludfie  which  had  hren  acid- 
ulated, drained  and  dried  before  analysis 

Calculations  by 
Messrs.  I'eajse  A  Mchlman 

Tons  Suwpeiuled 
Per    Cent    NH>         Per  Celt  NI'j  Solids  pr  r 

Date  in  Dried  Sludite     in  Suspended  Solids  -Millie  n  CJnllt  i.« 

I9IV 
Dec     29  9  03  9  9  0  894 

I)«     30  8  90  9  9  0  i62 

Dec     31  8   17  6  5  0  836 

Jan         I  7  83  2   3  0  521 

Jan        2  8  64  9  7  0  855 

Jan.       3  8  94  9   1  0  960 

Jan.       4  8  90  5  9  I   857 

Jan        J  8  34  10  7  0  542 

Averace  8  60  7  7  0  878 


on  dried  sludge  alongside  the  calculations  of  nitrogen  in 
suspended  solids  and  the  amount  of  suspended  solids  as 
prepared  for  me  by  Dr.  Mohlman.  Below  this  tabulation  is 
shown  the  effect  of  our  method  of  determining  ammonia  in 
the  drie<l  sludge  in  concentrating  the  ammonia.  Explana- 
tion: Our  determinations  of  soluble  and  insoluble  ammonia 
and  .su.spondcd  solids  were  made  on  tank  effluent.  During 
the  period  of  the  tests  under  discussion  no  settled  sludge 
was  drawn  from  the  tanks,  excess  was  permitted  to  over- 
flow with  the  finished  liquor  through  a  recording  meter  and 
samples  were  taken  hourly  at  the  meter  discharge.  During 
the  period  of  the  test  under  discussion  these  solids  ranged 


from  125  to  450  p. p.m.  Samples  of  settled  sludge  were  taken 
daily.  These  were  treated  with  i  c.c.  of  sulphuric  acid  per 
litre,  drained  through  cheesecloth,  dried  and  analysis  made 
of  the  dried  sludge.  This  treatment  resulted  in  the  solution 
of  the  alkaline  constituents  of  the  sludge  and  consequent 
concentration  of  the  ammonia.  The  extent  of  this  is  indi- 
cated in  the  bottom  line  of  the  tabulation.  Now  if  we 
apply  the  degree  of  concentration  shown  to  attend  the 
method  of  dry  sludge  analyses  to  the  averages  of  acid- 
treated  sludge  analyses  and  compare  with  Dr.  Mohlman's 
calculation,  8.60  per  cent  sludge  would  be  derived  from  7.5 
per  cent  suspended  solids.  The  calculation  shows  an  aver- 
age of  7.7  per  cent.  Sludge  samples  are  taken  in  concen- 
trations ranging  from,  say,  3,000  to  30,000  p. p.m.  of  sus- 
pended solids.  They  constitute  a  fair  average  of  all  the 
solids,  and  their  analysis  will  result  in  a  fair  average  of  the 
ammonia  content.  Where  the  solids  are  sizable  and  of 
widely  varying  N  content,  and  the  samples  are  taken  in 
dilutions  of  from  125  to  450  p. p.m.  there  will  be  considerable 
variation  in  analytical  results.  The  solids  in  No.  2  tank 
effluent  used  by  my  critics  in  their  illustration  were  of  an 
unusual  character.  Only  0.05  cu.ft.  of  air  per  gallon  per 
hour  was  used.  Agitation  was  very  gentle.  The  average 
period  of  sludge  detention  in  the  tank  was  perhaps  weeks. 
Biological  aggregates  of  considerable  size  developed.  When 
dilute  sludge  from  th's  tank  was  permitted  to  stand  in  an 
Inihoff  cone  these  masses,  white  as  snow  and  mostly  com- 
posed of  vorticella,  settled  to  the  bottom  of  the  cone  and 
formed  a  zone  of  their  own.  The  wide  difference  in  the 
ammonia  content  of  different  classes  of  suspended  solids 
contained  in  the  materials  analyzed  is  shown  in  Table  I. 

As  to  the  third  objection,  that  the  period  of  the  tank  tests 
was  too  short  to  prove  anyth'ng:  If  they  stand  alone,  as 
my  critics  seem  to  infer,  they  are.  I  think  they  must  be  in- 
cluded in  additional  evidence  rather  than  in  the  category  of 
jiroof.     If  influent  and  effluent  samples  and  analyses  were 


TABLE  III— RESULTS  OF  FIFTEEN  MT.  VERNON  NITROGEN 
FIXATION   BOTTLE  TESTS 
Group  I.     Showing  fixation  of  atmospheric  nitrogen  in  the  presence  of  Cre.no- 
tlirix  sludge. 

Per  Cent 

Bottle  No.    II  Gain  in  total  nitrogen 62  5 

V  Gain  in  total  nitrogen, ,  65  9 

VI.  Gain  in  total  nitrogen  31    2 

XIII         Gain  in  totalnitrogen  21    i 

XVIII      Gain  in  total  nitrogen.  .  65  9 

Group  2.     Dose<I  with  iron  salts  which  proved  inimical  to  Crenothrix, 

Bottle  No    VII.  Gain  in  total  nitrogen 10 

VIII.        Lobs  in  total  nitrogen 0  8 

IX  Gain  in  total  nitrogen 3  5 

Xy I         Ciain  in  total  nitrogen 0.5 

X\'  Gain  in  total  nitrogen 2.8 

Group  3.     Not  dosed  with  iron.    No  growing  Crenothrix  obaerved  in  the  rludge. 
Bottle  No.   I  Loss  in  total  nitrogen 17  4 

III  Loss  in  total  nitrogen 21   6 

IV  Loss  in  total  nitrogen..  18  3 
X^V  Loss  in  total  nitrogen  30  8 
XV          Loss  in  total  nitrogen 34   5 


accurate,  and  if  stock  of  ammonia  in  the  tanks  at  the  start 
and  finish  of  the  tests  were  accurately  determined,  then  a 
single  day  would  prove  whether  or  not  ammonia  was  fixed. 
None  of  these  conditions  can  in  practice  be  met.  I  am  sorry 
the  tests  were  not  of  greater  duration.  One  was  terminated 
by  poisoning  the  sludge.  The  other  by  "flu"  in  the  staff. 
I  hold  them  to  be  corroborative  only  of  the  bottle  tests  con- 
ducted at  Mt.  Vernon  and  at  Dr.  Jackson's  laboratories  at 
Columbia  University. 

A  summary  of  fifteen  of  the  Mt.  Vernon  bottle  tests  is 
given  in  Table  III.  Analytical  data  on  these  tests  are  not 
subject  to  the  criticisms  and  possibilities  of  error  which  are 
inevitable  in  commercial  tests.  The  sewage  used  in  the 
bottle  tests  was  prepared  by  filtering  it  through  cheese  cloth. 
This  made  accurate  sampling  possible.  All  samples  not 
tested  immediately  were  preserved  with  an  excess  of  chloro- 
form, in  cold  storage.  All  samples  and  bottles  were  kept 
in  a  building  separate  from  the  laboratory.  Charging, 
sampling,  analyzing  were  performed  by  competent  chemists 
of  several  years  experience  in  organic  analysis.  All  chemi- 
cals and  reagents  were  tested  for  purity;  separate  beakers, 
pipettes,  etc.,  were  used  for  handling  and  sampling  the 
several  liquors  and  sludges.  Accuracy  was  checked  by  the 
usual  means.     In  short  everything  was  done  which  our  own 
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staff  or  Dr.  Jackson,  consultant,  could  suggest  to  secure  ac- 
curacy and  reliability. 

As  to  the  fourth  objection:  The  reported  total  ammonias 
in  these  tests  are  all  Kjeldahl-Gunning  determinations. 

I  feel  that  no  engineer  in  possession  of  all  the  facts  would 
hesitate  to  subscribe  to  my  conclusion  that  "under  certain 
conditions  it  is  possible  to  fix  atmospheric  nitrogen  in  the 
presence  of  activated  sludge."  C.  Lee  Peck. 

New  York  City,  April  21. 


How  Can  We  Stop  Duplication  of  Orders? 

Following  the  puhlication  of  the  editorial  "How 
Can  We  Stop  Duplication  of  Orders?"  in  its  issue  of 
April  26,  p.  735,  Engineering  News-Record  called 
upon  a  number  of  leading  contractors  and  dealers  for 
an  expression  of  their  opinion  on  the  subject.  The 
replies  received  to  date  follow: 

Sir — Have   read   your   editorial  with   much   interest.     I 
agree  with  your  views  absolutely.    If  your  suggestion  could 
be  made  a  general  practice  I  believe  it  would  have  a  very 
stabilizing  effect  on  the  whole  industry. 
New  York,  May  4.  Fred  T.  Ley, 

President,  Fred  T.  Ley  &  Co.,  Inc. 


Sir — I  have  carefully  read  the  editorial  in  Engineering 
News-Record  of  April  26  entitled,  "How  Can  We  Stop 
Duplication  of  Orders,"  and  wish  to  say  that  I  am  in 
thorough  accord  with  it.  I  know  from  personal  knowledge 
that  there  are  a  tremendous  number  of  duplicated  orders 
at  this  time.  There  are  only  two  ways  to  prevent  this: 
(1)  For  dealers,  non-cancellable  orders;  (2)  for  contrac- 
tors, what  are  known  as  job  orders,  by  which  material 
ordered  by  the  contractor  can  only  go  to  one  job,  and  only 
a  sufficient  amount  of  material  can  be  ordered  by  a  con- 
tractor to  do  that  particular  job.  I  think  this  would,  in 
a  large  measure,  stop  duplication  of  orders.  It  would 
still,  however,  be  possible  for  a  contractor  to  order  mate- 
rial for  a  certain  job  from  two  manufacturers,  but  I  am 
of  the  opinion  that  very  few  would,  as  it  would  be  discovered 
as  soon  as  the  job  was  started. 

New  York,  May  4.  D.  A.  Garber, 

President,  North-Eastern  Construction  Co. 


Sir — I  fully  agree  with  the  sentiments  expressed  in  the 
editorial.  I  believe  that  not  alone  good  economics  but  also 
good  morals  demand  that  the  reprehensible  practice  of 
placing  contracts  which  there  is  no  intention  of  carrying 
out  be  stopped.  It  will  be  a  sad  day  in  our  country  when 
contracts  come  to  be  looked  upon  as  "a  scrap  of  paper"  by 
a  substantial  part  of  our  business  community. 

New  York,  May  4.  L.  J.  Horowitz, 

President,  Thompson-Starrett  Co. 


job  for  his  limited  cost  by  contract  or  go  broke,  is  done 
largely  on  the  principle  of  necessity.  In  these  cases  the 
owner  pays  the  freight.  There  is  no  contractor  to  blame, 
but  conditions  compare  with  some  of  the  worst  instances 
claimed  against  the  cost-plus-percentage  system.  Naturally, 
under  such  conditions,  we  are  going  to  have  a  great  many 
evil  practices  grow  up  that  are  a  detriment  to  the  con- 
struction industry  as  a  whole  and  to  the  ultimate  consumer. 
With  regard  to  the  contract  for  materials  which  you 
speak  of,  this  form  is  most  prevalent  in  the  cement  and 
steel  industries.  In  most  other  lines,  such  as  brick,  broken 
stone,  sand  and  gravel,  material  is  bought  at  a  fixed  price 
for  the  job  and  while  probably  no  definite  quantity  is 
agi-eed  upon,  it  is  intended  that  all  required  on  the  par- 
ticular project  shall  be  furnished  at  that  price  and,  of 
course,  the  orders  are  subject  to  cancellation  if  cancelled 
before  delivery.  I  thoroughly  agree  with  all  you  say  about 
this  particular  form  of  alleged  contract  and  I  have  worn 
myself  out  discussing  this  point  with  the  cement  manu- 
facturers who,  I  believe,  are  entirely  to  blame  for  it. 

I  have  tried  for  years  to  buy  at  the  first  of  the  year  a 
year's  supply  on  a  definite  number  of  barrels  of  cement  at 
a  definite  price  with  no  ups  or  downs  and  an  agreement 
to  take,  within  the  year,  the  actual  number  of  barrels 
specified.  Invariably  I  have  had  the  reply  that  they  could 
not  sell  it  to  me  on  that  basis  unless  I  could  tell  them  the 
particular  projects  on  which  I  wished  to  use  the  material, 
that  they  would  much  prefer  to  sell  me  my  requirements 
from  job  to  job  and  that  it  would  be  unfair  to  me  not  to 
give  me  the  benefit  of  any  drops  in  the  market  and  at  the 
same  time  guarantee  a  maximum  price. 

I  think  you  are  working  on  a  line  that  is  well  worth 
while  and  something  we  have  often  discussed  in  our  A.  G.  C. 
councils.  If  you  can  arrive  at  a  solution  of  the  problem 
and  get  it  adopted  you  will  have  been  of  great  help  to  the 
industry,  but  in  order  to  do  so  I  believe  your  greatest 
amount  of  work  will  have  to  be  done  with  the  manufac- 
turers who  brought  the  evil  upon  themselves  rather  than 
the  contractors,  but  I  do  not  mean  by  this  that  the  con- 
tractors are  entirely  blameless. 

Bufl'alo,  May  3.  J.  W.  Cowper, 

President,  The  John  W.  Cowper  Co.,  Contractors, 

Buffalo,  N.  Y 


Sir — I  think  you  are  quite  right  in  the  principle  of 
over-ordering,  and  while  it  is  an  evil  that  I  should  very 
much  like  to  see  stopped,  I  doubt  if  it  is  as  much  of  a  prac- 
tice with  contractors  in  general  as  it  is  with  many  others 
who  are  near-contractors,  such  as  the  larger  manufactur- 
ing companies  like  the  various  steel  corporations  which 
usually  do  their  own  work,  a  great  many  of  the  railroads 
which  buy  direct,  and  some  of  the  highway  departments. 
I  understand  from  a  very  reliable  source  that  the  State 
of  Mai-yland  has  work  that  will  take  actually  about  750,000 
bbl.  of  cement  this  year  if  the  entire  amount  of  work  is 
done;  they  have  actually  bought  against  this  1,500,000  bbl. 
The  old  adage,  "Every  Jack  for  his  own  trade,"  is  true  in 
the  construction  business.  States,  municipalities,  corpora- 
tions and  others,  no  more  fitted  to  do  construction  work 
than  my  company  is  to  do  publication  work,  are  attempting 
to  carry  on  and  the  practice  is  growing  with  alarming 
rapidity.  It  is  their  belief  that  they  are  going  to  save 
money,  but  they  are  only  fooling  themselves  because  they 
do  not  keep  accurate  costs  and  records,  do  not  charge  in 
the  proper  overhead,  nor  do  they  ever  reckon  up  to  see 
whether  the  job  comes  within  any  reasonable  estimate. 

My  experience  is  that  work  done  outside  of  the  regular 
contracting  field,  where  the  contractor  either  has  to  do  the 


Sir — I  have  read  with  much  interest  the  editorial  which 
appeared  in  Engineering  News-Record  of  April  26  on  the 
subject  of  the  duplication  of  orders  for  materials.  Of 
course,  my  observation  is  based  very  largely  upon  the 
operations  of  my  own  company  and  I  can  tell  you  that  it 
has  not  been  the  practice  of  our  purchasing  department  to 
duplicate  orders,  but  to  place  the  orders  with  companies  of 
dependable  standing,  companies  where  our  experience  has 
led  us  to  believe  that  the  service  would  be  rendered  as 
nearly  as  conditions  would  permit. 

I  have  had  some  experience  with  a  large  steel-bar  com- 
pany selling  to  contractors  and  it  was  not  the  practice  there 
to  duplicate  orders,  although  in  some  cases  they  may  have 
purchased  steel  in  anticipation  of  rising  markets  and  have 
taken  the  steel  to  their  yards  for  distribution.  The  condi- 
tions complained  of  have  existed,  I  believe,  among  material 
dealers  and  I  know  the  cement  companies  have  had  a 
great  deal  of  difficulty  in  appraisirtg  the  value  of  orders 
placed  with  them  by  dealers. 

The  problem,  it  seems  to  me,  is  in  the  direction  of  edu- 
cating business  men  as  to  the  sanctity  of  contracts;  'f 
business  morals  can  be  improved,  this  problem  will  be  like- 
wise improved.  H.  C.  Turner. 

President,  Turner  Construction  Co. 

New  York,  May  7. 

More  Power  on  the  Susquehanna 

The  Susquehanna  Power  Co.  has  filed  application  with 
the  Federal  Power  Commission  for  a  preliminai-y  permit 
for  a  power  project  on  the  Susquehanna  River  between 
tidewater  and  Conowingo,  Md.,  downstream  from  the 
Holtwood  power  plant  at  McCall  Ferry,  to  develop 
260.000  hp. 
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CURRENT     EVENTS     IN     THE    CIVIL    ENGINEERING     AND    CONTRACTING     FIELDS 


A  New   Bureau  of  Housing  is  to  be 

established  in  the  New  York  State  De- 
partment of  Architecture  according  to 
a  bill  passed  by  the  legislature.  The 
bureau  is  to  supervise  housing  and 
regional  planning,  and  will  be  in  charge 
of  an  assistant  state  architect. 

A  New  Transatlantic  Cable  is  to  be 
laid  between  New  York  and  London  in 
the  immediate  future  by  the  Postal 
Telegraph-Commercial  Cables  System. 
The  new  cable  will  average  1,100  lb. 
of  copper  per  mile,  400  lb.  more  than 
the  largest  existing  cable,  and  will  have 
a  capacity  of  600  words  a  minute  in 
each  direction. 

Except  For  Some  Double-Track  work 
now  under  consideration,  improvements 
for  this  year  on  the  Nashville,  Chatta- 
nooga &  St.  Louis  Ry.  are  mainly  of  a 
nii.'jcellaneous  character.    The  outstand- 
iiiL'    authorities    for    improvements    al- 
Iv  contracted  for  amount  to  $603,- 
"for    roadway    and    $2,637,639    for 
,-iipment. 

The  Lehigh  Valley  R.R.  Has  Opened 

the  first  unit  of  its  new  Claremont  Ter- 
minal on  the  New  Jersey  side  of  New 
York  harbor  (Engi-neering  News 
Record,  May  13,  1920,  p.  970).  The 
completed  portion  of  the  pier  is  two- 
thirds  of  a  mile  long  and  400  ft.  wide. 
It  is  provided  with  a  gantry  dock,  a 
freight  shed  dock,  and  an  ore  dock, 
as  well  as  a  freight  yard  of  2,700-car 
capacity. 

Bismarck,  N.  D.,  Will  Vote   May   14 

on  the  question  of  the  issuance  of 
bonds  for  construction  of  a  complete 
municipal  waterworks  system.  Plans 
made  by  T.  R.  Atkinson,  city  engineer, 
contemplate  reservoirs,  filtration  and 
softening  plants,  pumping  station  and 
distribution  system,  to  cost  $704,000. 
L.  P.  Wolff,  of  St.  Paul,  is  consulting 
engineer  for  the  project. 

Construction  Work  on  the  Esquimalt 

drydock  ( Engitieering  New«-Record, 
April  21,  1921,  p.  670)  has  been  post- 
poned for  about  two  months  by  the 
flooding  of  the  entire  dock  excavation 
due  to  a  break  in  the  outer  cofferdam 
early  in  January.  The  Pacific  Con- 
struction Co.,  which  han  the  contract 
for  the  repair  work,  is  driving  wooden 
piles  to  replace  the  300  ft.  of  sheet 
piling  carried  away  in  the  break. 

Improvements  Planned  by  the  Great 
Northern  Ry.  for  1923  include  35  miles 
of  double  tracking;  new  engine  termi- 
nals at  St.  Cloud,  Fargo  and  Water- 
town;  34H  miles  of  automatic  block  sig- 
naling; extending  34  passing  tracks; 
completing  the  new  steel  ore  dock  No.  2 
at  Allouez,  Wis.  (to  be  in  operation 
in  May) ;  and  rebuilding  timoer  ore 
dock  No.  1  at  Allouez. 


Canada  Votes  $50,000  to  Study 
Second  Chippawa  Power  Project 

On  April  30  the  Ontario  Legislature 
appropriated  $12,687,000  for  the  Pro- 
vincial hydro-electric  power  system,  dis- 
tributed among  the  different  develop- 
ments as  follows:  Niagara  system, 
$9,850,000;  Muskoka,  $360,000;  Rideau, 
$20,000;  Thunder  Bay,  $1,015,000;  Cen- 
tral, $1,375,000;  Nipissing,  $17,000; 
and  Essex,  $50,000. 

The  sum  of  $50,000  was  also  voted  for 
an  investigation  by  the  engineers  of  the 
hydro-electric  system  on  a  second 
Queenston-Chippawa  development,  look- 
ing to  the  possibility  of  another  canal. 
Hon.  Dougall  Carmichael  in  asking  for 
the  appropriation  stated  that  if  present 
facilities  were  used  to  capacity  the  com- 
mission estimated  that  it  could  only 
supply  the  demand  until  1926  or  1927. 
The  total  amount  involved  in  the  cap- 
ital expenditure  on  the  Queenston- 
Chippawa  development  up  to  October 
21,  1922,  was  $65,495,248.  In  February 
last  there  was  sold  from  the  four  units 
at  Chippawa  now  in  operation  180,- 
584  hp.  The  total  output  of  all  the 
plants  at  Niagara  is  approximately 
510,000  hp.  After  deducting  operating 
expenses  and  maintenance  charges 
there  was  left  a  little  over  $1,000,000 
of  a  surplus  from  the  sale  of  power 
from  the  Chippawa  units  for  the  four 
months  ending  February,  to  apply  to 
the  reduction  of  interest  charges. 


Delaware  Gets  Funds  for 
Two-Year  Road  Program 

As  a  result  of  action  by  the  Legis- 
lature of  Delaware  the  State  Highway 
Department  is  authorized  to  undertake, 
during  192:',,  a  road  program  involving 
$2,500,000  and  a  similar  amount  for  the 
year  1924.  It  is  planned  to  complete 
175  miles  of  hard-surface  road  during 
the  next  two  years. 

The  increased  funds,  according  to  in- 
formation received  from  the  State 
Highway  Department,  are  derived  from 
a  1-c.  per  gallon  motor-vehicle  fuel  tax 
which  went  into  effect  Apr.  22.  This 
tax  will  be  increased  to  2c.  a  gallon  be- 
ginning  in    1924. 


Trenton    Sewage-Works    Plans 
Acted  on  by  State  Health  Board 

The  State  Board  of  Health  of  New 
Jersey  refused  on  May  1  to  approve 
Col.  George  A.  Johnson's  plans  for 
treating  the  sewage  of  Trenton  by  the 
direct-oxidation  process  but  gave  the 
city  a  month's  time  to  submit  the  plans 
for  reconsideration  as  an  experimental 
plant.  The  board  stated  that  a  less 
expensive  plant,  both  as  to  first  cost 
and  maintenance,  would  meet  the  local 
needs  and  expressed  the  opinion  that 
for  ten  years  probably  or  considerably 
longer  sedimentation  alone  would  suf- 
fice or  in  lieu  thereof  fine  screens,  fol- 
lowed by  lime  precipitation  in  a  tank 
equipped  by  a  tnickener. 


Harding  to  Ask  Special 
Report  on  Mississippi 

New    Orleans    Engineers    Seek    Aid    of 
President  in  Support  of  Spill- 
way Project 

Washington  Corrcsiiondence 
President  Harding  has  promised  to 
call  upon  the  Mississippi  River  Com- 
mission for  a  special  report  in  connec- 
tion with  the  spillway  project  proposed 
by  the  city  engineer  of  New  Orleans. 
The  President  gave  more  than  an  hour 
of  his  time  recently  to  a  delegation 
from  New  Orleans  that  appealed  to  him 
for  assistance  in  securing  additional 
measures  looking  to  flood  relief.  He 
evinced  a  keen  personal  interest  in  the 
situation  and  promised  to  help  in  any 
way  within  his  power.  He  stated  that 
he  sees  no  reason  why  the  Federal  Gov« 
ernment  should  not  take  counsel  in  a 
matter  of  this  kind  with  such  men  as 
John  R.  Freeman,  C.  E.  Grunsky  or 
D.  W.  Mead. 

The  New  Orleans  delegation  told  the 
President  that  the  Mississippi  River 
Commission  apparently  is  wedded  to 
the  theory  that  levees  constitute  the 
only  method  of  handling  flood  waters 
on  the  lower  Mississippi.  John  Klorer, 
the  city  engineer  of  New  Orleans,  sup- 
ported by  James  P.  Kemper,  and  W.  B. 
Gregory,  other  civil  engineers  of  T^ew 
Orleans,  have  drawn  up  plans  for  a 
spillway  intended  to  discharge  waters 
from  the  flood  plain  of  the  Mississippi 
into  Lake  Borgne,  an  arm  of  the  Gulf  of 
Mexico.  They  contend  that  such  an 
expedient  will  lower  flood  heights  in  the 
Mississippi  at  New  Orleans  and  will 
provide  a  safe  means  for  discharging 
220,000  sec.-ft.  of  water,  when  the 
river  is  in  flood. 

The  New  Orleans  engineers  told  the 
President  that  the  Mississippi  River 
Commission  not  only  is  opposed  to  the 
project  but  declines  to  give  it  sympa- 
thetic consideration.  The  New  Orleans 
engineers  filed  with  the  President 
specific  statements  with  regard  to  the 
engineering  phases  of  the  spillway. 
The  President  promised  to  submit  these 
claims  to  the  Mississippi  River  Commis- 
sion for  reply.  With  the  contention  of 
each  party  to  the  controversy  thus  out- 
lined, it  is  anticipated  that  the  Presi- 
dent will  seek  the  advice  of  dis- 
tinguished engineers  as  to  the  respec- 
tive merits  of  the  two  positions. 


Southeastern  Water  and  Light 
Association  Formed 

At  the  recent  annual  convention  of 
the  Tri-SUtc  Water  and  Light  Associa- 
tion covering  North  and  South  Carolina 
and  Georgia,  it  was  voted  to  extend  the 
territory  of  the  association  to  Include 
Alabama,  Florida.  Tennessee  and  Mis- 
sissippi and  to  change  the  name  to  the 
Southeastrrn  Water  and  Light  Associa- 
tion. J.  K.  Gibson,  manager  and  engi- 
neer of  the  water-works  of  Charleston, 
S.  C,  was  re-elected  as  president,  and 
W.  F.  Stieglitz,  of  Columbia,  S.  C.  was 
re-elected  secretary  and  treasurer. 
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W.  L.  Benham  President 
of  A.  A.  E. 

New  Head  of  American  Association  Is 

Consulting  Engineer  of  Kansas  City 

and   Oklahoma    City 

Webster  L.  Benham  elected  presi- 
dent of  the  Americar  Association  of 
Engineers  when  the  official  ballot  was 
canvassed  last 
week  and  who  was 
installed  at  the  as- 
sociation's conven- 
tion being  held  this 
week  in  Norfolk, 
is  owTier  and  chief 
engineer  of  the 
Benham  Engineer- 
in  Co.  of  Kansas 
City  and  Oklahoma 
City,  consulting 
engineers  engaged 
in  general  munici- 
pal and  industrial  engineering  work.  He 
is  an  active  member  of  various  tech- 
nical societies  and  has  served  the  Asso- 
ciation both  in  committee  work  and  as 
national  director. 

Mr.  Benham  is  a  graduate  of  Colum- 
bia University,  from  which  institution 
he  received  a  C.  E.  degree  in  1905. 
After  graduation  he  was  first  employed 
by  Columbia  University  in  building 
work,  and  later  by  the  New  Jersey  Zinc 
Co.  Thereafter  he  became  a  member  of 
the  firm  of  Benham  &  Adams,  engaging 
in  general  engineering  including  town- 
site  surveys,  paving  plans  and  design 
of  sewage  and  sewerage  systems,  water- 
works and  reinforced-concrete  struc- 
tures. In  1907  he  was  appointed  assist- 
ant city  engineer  of  Oklahoma  City,  a 
position  he  held  until  1909  when  he 
entered  consulting  practice.  He  en- 
gaged in  private  work  almost  exclu- 
sively until  1916  when  he  was  made 
city  engineer  of  Blackwell,  Oklahoma. 
After  the  war  he  formed  an  associa- 
tion with  Lieut.-Col.  George  A.  John- 
son under  the  firm  name  of  Johnson 
&  Benham,  with  offices  in  Kansas  City. 
He  is  a  member  of  the  following 
societies  beside  the  American  Associa- 
tion of  Engineers: 

American  Society  ef  Civil  Engineers, 
American  Society  of  Blechanical  Engi- 
neers, American  Society  for  Municipal 
Improvements,  -American  Water  Works 
Association,  and" the  Oklahoma  Society 
of  Engineers.  His  work  in  the  Associa- 
tion includes  the  chairmanship  of  the 
Committee  on  Services  and  Fees  of 
Practising  Engineers  and  membership 
on  the  Committee  on  National  Depart- 
ment of  Public  Works. 


A.G.C.  Directs  Chapter  Programs 

As  a  means  of  co-ordinating  the  ef- 
forts of  the  Associated  General  Con- 
tractors with  those  of  its  local  chapters, 
the  national  organization  is  sending  to 
the  chapters  topics  for  discussion  at 
the  monthly  meetings  and  at  the  same 
time  is  inviting  suggestions  regarding 
topics  of  interest.  By  this  method  it  is 
believed  that  the  association  may  be 
brought  more  intimately  into  touch 
with  the  thought  of  its  chapter  mem- 
bership. The  executive  board  of  the 
A.  G.  C.  approved  the  plan,  which  was 
inaugurated  at  the  Los  Angeles  con- 
vention. The  first  topic  selected  was 
overhead  expense,  subdivided  into 
means  of  estimating  and  means  of 
reducing  it. 


N.  Y.  License  Law  Not  Oper- 
ative Until  August  1 

By  the  terms  of  a  bill  signed  by 
Governor  Smith  May  4  the  last  date 
upon  which  applications  for  engi- 
neers' licenses  may  be  filed  in  New 
York  State  has  been  extended  from 
May  5  until  August  1,  this  year. 
That  is  to  say  the  time  in  which 
practising  within  the  state  is  possi- 
ble without  a  license  has  been  ex- 
tended three  months.  After  August  1 
tho'ie  engineers  not  having  previ- 
ously applied  for  licenses  will  sub- 
ject themselves  to  penalties  if  they 
continue  to  practice.  Examinations 
for  licenses  are  not  compulsory  but 
the  registration  board  is  empowered 
to  require  examinations  where  it 
deems  them  necessary.  Contrary  to 
a  pre\nously  published  statement 
therefore,  the  matter  of  examina- 
tions, where  and  when  they  may  be 
demanded  is  a  discretionary  power  of 
the  board.  Passage  of  the  bill  which 
has  extended  the  time  for  registra- 
tion was  largely  due  to  the  activities 
of  the  mining  and  mechanical  engi- 
neers. 


City  Planning  Conference  at 
Baltimore  Well  Attended 

The  City  Planning  Conference  at 
Baltimore,  Md.,  April  30  to  May  2,  was 
largely  attended.  There  was  a  full 
program  of  papers,  as  outlined  else- 
where in  this  issue.  George  B.  Ford, 
of  the  Technical  Advisory  Corporation, 
New  York  City,  was  elected  president 
for  1923-4,  and  John  Nolen,  Cam- 
bridge, Mass.,  vice-president.  Flavell 
Shurtletr,  130  East  22nd  St.,  New  York 
City,  was  re-elected  secretary.  A  reso- 
lution was  adopted  advocating  state 
legislation  to  authorize  county  authori- 
ties to  provide  for  county-wide  plan- 
ning and  for  inter-county  co-operation 
in  planning. 


Hetch-Hetchy  Mountain  Division 
Tunnels  Near  Completion 

With  an  alignment  discrepancy  of 
only  a  few  inches  the  4-mi.  section  of 
the  San  Francisco  Hetch-Hetchy  water 
supply  tunnel  between  Priest  Portal 
and  Second  Garrote  shaft  was  holed 
through  on  April  25,  19,847  ft.  from 
Priest  Portal  and  640  ft.  from  the  bot- 
tom of  Second  Garrote  shaft.  This 
leaves  only  slightly  more  than  a  mile 
yet  to  be  driven  before  the  tunnel  will 
be  continuous  for  the  18  miles  from 
Early  Intake  to  the  forebay  at  Priest 
Portal,  whence  the  Moccasin  Creek 
power  house  will  draw  its  supply.  Of 
this  mile  all  but  a  few  hundred  feet 
are  in  the  section  between  the  headings 
now  being  driven  east  from  Second 
Garrote  shaft  and  w-est  from  Big  Creek 
shaft.  The  two  other  short  sections  yet 
to  be  holed  through,  lying  between 
Camps  5-6  and  Camps  8-9  and  between 
Early  Intake  and  South  Fork,  will  be 
completed  in  May. 

Of  the  placing  of  concrete  lining, 
working  from  Big  Creek  shaft,  about 
2,100  lin.ft.  was  completed,  except  for 
invert,  by  April  25.  With  the  specially 
devised  concreting  equipment  used  on 
this  work  it  is  expected  to  line  150  ft. 
of  tunnel  per  day  when  the  system  is 
working  at  full  efficiency. 


New  Orleans  Opens  Its  New  Inner 
Harbor  and  Industrial  Canal 

With  a  water  pageant  which  re- 
viewed in  a  realistic  way  the  112  years 
of  river  navigation  on  the  Mississippi, 
the  Port  Commission  of  New  Orleans 
on  May  5  formally  opened  its  $20,000,- 
000  inner  harbor  and  industrial  canal. 
The  development  is  the  result  of  a 
desire  on  the  part  of  New  Orleans  to 
provide  industrial  basin  and  ocean 
docks  free  from  the  impediment  im- 
posed upon  the  port's  facilities  by  the 
variable  level  of  the  Mississippi  River. 
The  entire  project  is  developed  along 
a  6-mi.  canal,  extending  from  the  river 
to  Lake  Pontchartrain,  which  is  pro- 
vided with  a  lock  at  the  river  end  to 
maintain  the  water  in  the  canal  at  the 
level  of  the  lake.  The  water  level  in 
the  lake  only  varies  about  6  ft.,  while 
the  river  has  a  flood  variation  of  nearly 
20  ft.  The  river  approach  to  the  lock 
is  provided  with  continuous  river 
levees  23  ft.  above  low  water  and  a 
channel  125  ft.  wide  and  30  ft.  deep. 
The  lock  is  30  ft.  deep  over  the  sills 
and  has  a  usable  length  of  640  ft.  and 
a  width  of  75  ft.  To  provide  against 
the  reverse  pressures  due  to  the  varia- 
tion in  the  level  of  the  river  and  the 
lake  the  lock  is  equipped  with  gates 
mitering  in  either  direction. 

The  canal  will  ultimately  have  a 
bottom  width  of  150  ft.,  a  surface  width 
of  330  ft.,  and  a  depth  of  30  ft. 

A  portion  of  the  canal  will  be  pro- 
vided with  diagonally  placed  ocean 
slips  225  ft.  wide  and  650  ft.  long. 
They  will  be  built  as  fast  as  required 
and  will  serve  in  lieu  of  turning  basin. 
The  canal  is  crossed  by  bridges  for 
booth  railway  and  highway  traffic,  and 
by  a  large  siphon  for  the  city's  main 
drainage  outlet.  The  four  bridges  are 
all  of  the  bascule  type  and  the  ones 
within  the  city  proper  are  double 
decked  to  separate  the  vehicular  and 
surface-car  traffic  from  the  railway 
traffic. 

The  canal  has  been  described  in  the 
following  issues  of  Engineering  News- 
Record:  Aug.  15,  1918  p.  304;  May 
13,  1920,  p.  940;  Apr.  22,  1920,  p.  808; 
and  Sept.  15,  1921,  p.  437. 


Rock  Island  Railroad 
to  Spend  $6,500,000 

The  program  for  additions  and  better- 
ments on  the  Chicago,  Rock  Island  & 
Pacific  Rv.  for  the  current  year  amounts 
to  $6,530,000.  Construction  of  a  second 
main  track  between  Herington  and 
Latimer,  Kan.,  and  Paxico  and  Bishop, 
Kan.,  a  total  distance  of  29  miles,  is 
estimated  to  cost  $1,500,000  and  part 
of  the  work  is  under  contract;  this 
includes  a  small  amount  of  relocation 
of  line.  There  will  be  considerable  con- 
struction and  extension  of  passing 
tracks  in  order  to  expedite  train  move- 
ments, this  work  being  estimated  at 
about  $400,000.  A  few  branch  lines  are 
under  consideration  and  some  separation 
of  grades  in  cities  may  be  carried  out 
if  necessary.  Grading  is  in  progress 
for  a  new  freight  yard  and  terminal  at 
Omaha. 

No  large  new  engine  terminals 
are  planned,  but  extensions  and  addi- 
tions are  being  made  to  a  number  of 
roundhouses  in  order  to  accommodate 
new  engines  of  larger  size. 
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Flood  Prevention  Status  in  Pueblo 

Engineers  working  on  the  flood  pre- 
vention problem  of  Pueblo,  Colo.,  have 
decided  that  the  best  method  will  pro- 
vide for  a  new  channel  near  the  bluffs 
supplemented  by  a  small  retarding 
basin.  The  favorable  decision  on  the 
validity  of  the  Conservancy  law  Feb. 
27  wiil  expedite  the  work.  Barton 
Jones,  resident  engineer,  Dayton-Mor- 
gan Engineering  Co.,  in  the  Engineers 
Bulletin  of  the  Colorado  Society  of  En- 
gineers, gives  the  following  informa- 
tion: 

The  present  river  channel  has  a 
capacity  of  35,000  or  40,000  sec.  ft. 
while  the  new  channel  (see  Engineer- 
ing Xeirs-Record,  Sept.  28,  1922,  p. 
530)  will  have  a  capacity  of  125,000 
sec.  ft.  The  peak  flow  during  the  1921 
flood  was  90,000  sec.  ft.  The  plan  as  a 
whole  will  therefore  protect  against  a 
flood  much  larger  than  the  last.  The 
outflow  at  the  Rock  Canyon  Barrier 
■n-ill  be  limited  to  100,000  sec.  ft,  which 
would  be  reached  only  in  case  of  a 
flood  82  per  cent  greater  in  intensity 
than  the  last,  and  82  per  cent  greater 
In  duration.  An  allowance  is  also  pro- 
vided in  the  capacity  of  the  new  chan- 
nel for  a  coincident  flood  of  25,000  sec. 
ft.  from  Dry  Ci'eek,  immediately  above 
Pueblo. 

The  plan,  as  proposed,  does  not  dis- 
turb the  arrangements  of  the  railroads 
other  than  the  Denver  &  Rio  Grande- 
Western,  whose  yards  must  be  relo- 
cated north  of  the  new  channel. 

The  appraisers  of  the  district,  ap- 
pointed by  the  Conservancy  Court  on 
Nov.  8,  1922,  have  been  at  work  since 
then,  employing  from  15  to  20  men,  and 
good  progress  has  been  made.  Until 
a  plan  has  been  finally  adopted,  they 
must  confine  their  work  to  such 
features  as  would  not  be  changed  by 
any  likely  modification  in  the  plan.  As 
soon  after  the  adoption  of  the  plan  as 
possible,  the  appraisers  will  complete 
their  work  conforming  to  the  plan,  and 
file  the  appraisal  roll.  Published  no- 
tices and  a  court  hearing  also  precede 
the  adoption  of  the  appraisals. 

Contracts  for  doing  the  work  will  not 
be  let  until  the  sale  of  the  bonds  has 
been  arranged.  The  bonds  can  be  sold 
when  a  sufficient  part  of  the  appraisal 
roll  has  been  approved  to  insure  a  mar- 
gin of  security  satisfactory  to  the  pur- 
chasers. The  procedure  providing  for 
notices,  hearings  and  adoption  of  the 
plan,  and  appraisals,  will  require  3  to 
4  months  after  a  recommended  plan  is 
filed.  Without  any  delays,  the  work 
could  commence  in  June  or  July. 


San  Diego  Con.structing  Pier  No.  2 

The  city  of  San  Diego  has  work  well 
under  way  on  a  new  pier  notth  of 
Municipal  Pier  No.  1  to  be  known  as 
PiiT  No.  2.  The  construction  is  sand 
fill  with  relnforccd-concrete  apron 
wharves  on  both  sides  and  the  outer 
end.  The  pier  will  be  1,000  fl.  long 
and  400  ft.  wide,  and  will  have  a  143  x 
940-ft.  tran.sit  shed. 

On  May  1  the  fill  had  been  brought  up 
above  low  water  to  heigh. s  of  5  to  8  ft. 
for  the  entire  length  and  width  of  the 
pier.  A  total  of  about  .300.000  cu.yd. 
of  dredging  is  involved  aid  the  Cfst  of 
the  entire  project  is  1 1  be  S8.">0.000. 

Frank  G.  White,  chief  engineer,  State 
Board  of  Harbor  Commissioners,  was 
retained  to  prepare  complete  plans  and 
specifications  and  to  supervise  construc- 
tion, and  is  assisted  by  H.  E.  Squire. 


Milwaukee  Has  Large  Public 
Works  Program 

City  improvements  planned  for  the 
current  year  at  Milwaukee,  Wis.,  under 
R.  E.  Stoelting,  commissioner  of  public 
works,  include  the  following  items: 
Riverside  pumping  plant^  contract  let 
at  approximately  $1,500,000;  storm 
sewers,  $1,270,000;  various  local  sewers, 
$125,000;  State  St.  bridge,  $400,000; 
widening  Folsom  St.  bridge,  $150,000. 
Bids  for  these  bridges  will  soon  be  in- 
vited. The  street  paving  program  in- 
cludes 130,000  sq.yd.  of  reinforced-con- 
crete  paving,  75,000  sq.yd.  of  vibrolithic 
and  50,000  sq.yd.  of  asphalt,  besides 
considerable  alley  paving  with  concrete. 
Improvements  in  progress  which  are 
not  under  the  Department  of  Public 
Works  include  the  extensive  program 
for  the  sewage  disposal  plant  of  the 
Milwaukee  Sewerage  Commission  and 
the  grade  separation  on  the  Chicago  & 
Northwestern  Rv.  between  AUis  and 
West  Allis. 


Aerial  Maps  of  220,000-Acre  Tract 
Are  Being  Made 

The  Pioneer  Aerial  Engineering  Co. 
of  Beverly  Hills,  Calif.,  is  preparing 
an  aerial  map  covering  220,000  acres 
in  the  Volcano  Lake  district  of  Baja, 
California.  The  work  is  being  per- 
formed under  contract  with  the  Gov- 
ernment of  Baja,  California. 

Approximately  1,000  photographs 
will  be  made  from  an  altitude  of 
10,000  ft.,  thereby  obtaining  a  scale  of 
1  in  10,000.  The  completed  map  will 
be  11  X  15  ft.  in  size. 

The  company  claims  that  with  the 
methods  used  a  wealth  of  detail  can 
be  obtained  more  accurately  than  by 
gi'ound  surveying,  and  has  guaranteed 
to  produce  a  map  of  virgin  territory 
previously  unsurveyed  in  which  the 
error  will  not  exceed  one-half  of  1  per 
cent.  The  contract  calls  for  delivery 
of  the  map  within  90  days  after  com- 
pletion of  the  aerial  work. 


Progress  on  Moccasin  Creek    P^ont — Hetch  Helchy  Project 


CONSTRUCTION  work  is  progressing 
rapidly  at  the  site  of  the  Moccasin 
Creek  power  house  on  the  Hetch  Hetchy 
project.  Officials  now  estimate  this  plant 
will  be  in  operation  before  the  middle  of 
1924.  On  Mar.  2  1,680  ft.  had  been 
driven  in  the  .SOOO-ft.  tunnel  from  forebay 
reservoir  to  the  top  of  the  penstocks,  and 
excavation  for  the  four  penstock  lines  was 
finished.  Excavation  for  the  power  house 
is  now  under  way,  contract  has  been 
awarded  for  the  structural  steel  frame  of 
the  power  house  and  both  electrical  and 
hydraulic  equipment  for  the  power  house 
has  been  under  contract  for  some  time; 
award  of  machinery  cor  tracts  was  noted 
in  Engineering  New.i  Record  May  II,  1922 
p.  803.  All  power  nousc  equipment  is  to 
be  delivered  before  Aug.  31  of  this  year. 
An  arti»t'»  conception  of  the  power  house 
as  completed,  is  shown  above. 

The  power  house  structure  as  now  being 
built  will  be  225  x  70  ft.  in  plan  with  pro- 
vision for  the  addition  of  7.5  ft.  in  length 
to  accommodate  additional  units  to  be 
installed  later.  Four  generating  units  are 
going  in  under  the  present  contract.  These 
will  include  four  20.000  kva.,  2.S7  r.p.m., 
3pha!>e  1 1, 000- volt  generators  driven  by 
double  overhung  impulse  wheels  rated  at 
25,000  hp.  and  operating  under  effective 
heads  of  1,250  ft. 


Where  the  penstocks  enter  the  power 
hous'  structure  the  flow  will  be  controlled 
by  eight  36-in.  gate  valves  operated  by 
hydraulic  power.  Tht  power  house  equip- 
ment includes  an  overhead  crane  with  a 
span  of  50  ft.  and  a  capacity  of  135  tons. 

The  distance  from  the  Moccasin  Creek 
power  house  to  the  City  of  San  Francisco 
is  about  135  miles  and  survey  crews  are 
now  in  the  field  making  final  location  for 
the  double-circuit  steel  tower  line  which 
will  be  completed  and  ready  for  service 
before  the  power  house  is  finished. 

For  the  mountain  and  valley  section  of 
the  transmission  line  a  total  of  525  miles 
of  steel  core  aluminum  cable  has  been 
ordered.  This  will  have  a  cross-section 
of  389,000  circular  mills,  the  equivalent  of 
250,000  copper  circular  mills.  For  the  San 
Francisco  Bay  division  of  the  transmission 
line  an  order  has  been  placed  for  177  miles 
of  core  copper  conductor. 

Transformers  and  switching  equipment 
at  the  the  new  power  house  will  be  of  the 
outdoor  type.  Thirteen  6,667  kw.  single 
phase  transformers  will  take  the  current 
at  11,000  volts,  delta  connected,  and 
deliver  it  at  115,000  or  154.000  volts,  star 
connected.  Both  oil  and  air  break  switches 
will  be  provided,  designed  to  operate 
154,000  volts,  which  will  he  the  t>  nsion 
for  which  insulators  and  other  transmission 
equipment  will  be  provided. 
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Canadian  Pacific  Improvements 
to  Cost  $20,000,000 

Capital  expenditures  of  $7,630,100  for 
roadway  improvements  and  $12,295,000 
for  equipment  are  planned  for  1923  by 
the  Canadian  Pacific  Ry.  Some  of  the 
principal  items  of  improvement  are: 
Track  material,  ballasting  and  ditching, 
$1,250,400;  rail  renewals,  $169,500;  re- 
placement and  enlargement  of  struc- 
tures in  permanent  form,  $803,700; 
passenger  and  freight  stations,  shops 
and  engine  terminals,  $318,400;  side- 
tracks, $502,500;  additional  lining  in  the 
Connaught  tunnel,  $695,000;  extension 
of  Chateau  Frontenac  Hotel  at  Quebec, 
$2,800,000.  In  addition  the  construc- 
tion or  extension  of  three  branch  lines  is 
proposed,  funds  for  which  will  be  raised 
by  the  sale  of  4  per  cent  stock:  Tuffnell 
and  Prince  Albert  branch,  50  miles; 
Archive  and  Wymark  branch,  25  miles; 
Kipp  to  Bow  River,  22  miles.  During 
1922  the  construction  of  branch  lines 
amounted  to  $2,645,087  and  improve- 
ments and  betterments  (exclusive  of 
equipment)  were  carried  out  at  a  cost 
of  $5,533,828. 


French  Society  Celebrates 
75th  Anniversary 

To  celebrate  the  seventy-fifth  anni- 
versary of  the  founding  of  the  Societe 
des  Ingenieurs  Civils  de  France,  the 
American  section  of  that  society  held 
a  joint  meeting  with  the  Four  Founder 
Societies  May  4  in  the  Engineering 
Societies  Building,  New  York  City.  The 
meeting  was  addressed  by  Harrington 
Emerson,  president  of  the  American 
section  of  the  society;  Gaston  Liebert, 
Col.  Arthur  S.  Dwight,  Gen.  William 
Barclay  Parsons  and  Charles  0.  Mail- 
loux.  A  resolution  was  read  from  the 
Societe  in  Paris.  Henri  Vigneron,  a 
member  of  the  French  society,  pre- 
sented moving  pictures  of  the  mining 
of  potassium  in  Alsace.  Preceding  the 
meeting,  Mr.  Emerson  gave  a  dinner 
to  some  French  and  American  engineers 
and  members  of  the  society. 


T.  H.  MacDonald  Will  Address 

Road  Builders  at  Annual 

Meeting 

Results  of  the  extensive  traffic  sur- 
veys in  New  England  and  California, 
made  under  direction  of  the  U.  S. 
Bureau  of  Public  Roads,  will  be  an- 
nounced for  the  first  time  by  Thomas 
H.  MacDonald,  chief  of  the  bureau,  at 
the  dinner  following  the  annual  meeting 
and  election  of  officers  of  the  American 
Road  Builders'  Association,  to  be  held 
at  the  Automobile  Club  of  America, 
New  York  City,  May  15.  The  traffic 
surveys  have  been  under  way  for  some 
time  and  it  is  understood  that  Mr.  Mac- 
Donald's  discussion  of  their  results  will 
bring  out  a  great  deal  of  new  data  on 
one  of  the  most  important  problems  in 
the  highway  field.  Another  feature  of 
the  dinner,  which  is  scheduled  for  6  p.m., 
daylight  saving  time,  will  be  an  address 
on  highway  maintenance  problems  by 
Frank  Page,  chairman  of  the  North 
Carolina  State  Highway  Commission 
and  nominee  for  president  of  the  Amer- 
ican Road  Builders'  Association. 

The  annual  meeting  and  election  of 
officers  of  the  association  will  be  held 
at  3  p.m.  standard  time.  Any  one  in- 
terested in  highway  construction  and 
maintenance  is  invited  to  attend  the 
annual  dinner.  Reservations  at  $3  a 
plate  may  be  made  through  E.  L. 
Powers,  secretary  of  the  association,  37 
West  39th  St.,  New  York  City. 


Engineering  Societies 


American  Marine  Standards 
Committee  Organized 

At  its  meeting  in  New  York  April  17, 
with  Captain  R.  D.  Gatewood,  U.S.N., 
as  chairman,  the  general  committee  on 
standardization,  recently  formed  by  the 
American  Marine  Association  for  the 
establishment  of  standards  for  hull,  en- 
gineering and  operating  details,  adopted 
the  name,  American  Marine  Standards 
Committee,  arranged  a  plan  of  organ- 
ization, appointed  administrative  sub- 
committees and  arranged  for  three 
technical  sub-committees  to  carry  on 
the  project.  A  committee  was  ap- 
pointed, consisting  of  E.  H.  Riggs, 
naval  architect.  New  York  Shipbuilding 
Corp.,  F.  M.  Hudson,  Department  of 
Commerce,  and  H.  P.  Frear,  naval 
■architect,  Bethlehem  Shipbuilding 
Corp.,  to  present  an  outline  of  the  proj- 
ect at  the  annual  meeting  of  the  At- 
lantic Coast  Shipbuilders'  Association 
to  be  held  May  14  in  Philadelphia. 

The  purpose  of  the  American  Marinp 
Standards  Committee  is  in  line  with  the 
movement  inaugurated  by  Secretary 
Hoover  of  the  Department  of  Com- 
merce for  standardizing  products  and 
simplifying  practices  in  the  industries 
in  order  to  eliminate  waste  and  reduce 
costs. 


India  Approves  £18,000.000  Sum 
For  Barrage  Across  Indus 

Announcement  has  been  made  by  the 
Bombay  Council,  according  to  Com- 
merce Reports,  that  the  Government  of 
India  will  finance  the  Sukkur  barrage 
and  canals  project,  and  plans  have  been 
sanctioned  by  the  Secretary  of  State 
for  India.  The  project  consists  of  a 
masonry  structure  across  the  Indus 
River  at  a  point  three  miles  below  the 
Landsdowne  bridge  at  Sukkur,  Sind, 
India,  with  a  system  of  canals  taking 
off  above  it  on  each  side  of  the  river. 
The  barrage,  will  have  the  form  of  a 
double  bridge.  The  downstream  bridge, 
4,725  ft.  long,  will  provide  a  traffic 
roadway  across  the  river.  The  up- 
stream bridge,  vsdth  the  controlled  or 
automatic  gates,  will  be  4,925  ft.  long, 
including  the  land  towers.  There  will 
be  66  spans  in  the  barrage,  each  with  a 
clear  opening  of  60  ft.,  arranged  so  that 
the  openings  can  be  closed,  when  re- 
quired, by  iron  gates  181  ft.  high,  in 
order  to  insure  maintaining  in  the 
water  at  the  barrage  a  level  of  194.5 
ft.  above  mean  sea  level  at  Karachi 
which  will  give  a  reading  of  10.5  ft.  on 
the  Sukkur  gage.  Sluices  will  be  pro- 
vided at  each  end  of  the  barrage,  a 
group  of  seven  spans  at  the  left  bank 
and  a  group  ot  five  spans  at  the  right 
bank.  The  barrage  openings  provide 
for  a  maximum  flood  ,.f  1,500,000  sec.ft. 
passing  Sukkur,  and  ii  will  be  kept 
open  during  the  flood  montiis  and  closed 
when  necessary  to  keep  the  required 
level  in  the  canals. 

For  irrigation  uses,  four  canals  will 
take  off  on  the  left  bank,  and  three  on 
the  right;  drainage  lines  of  the  right- 
bank  system  will  eventually  tail  into 
Lake  Munchhar  and  thence  into  the 
Indus.  Anticipated  cultivation  in  the 
thirtieth  year  of  operation  is  5,308,408 
acres,  more  than  doubling  the  present 
2,035,636  acres.  The  total  project  will 
cost  approximately  £18,000,000. 


Calendar 


Annaal   Meetings 


NATIONAL  HIGHWAY  TRAFFIC 
ASSOCIATIO.X,  New  York  .  An- 
nual Meeting.  New  York,  May  10. 

AMERICAN  RO.\D  BUILDERS  AS- 
SOCIATIO.X. .\'ew  York  ;  Annual 
Meeting,  New  York,  May  15. 

SOCIETY  FOR  THE  PROMOTION  OF    ' 
ENGINEERING         EDUCATION  ; 
Annual  Convention,   Ithaca,   N.  Y., 
June   20-23. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION. New  York  City ;  An- 
nual Convention,  Detroit.  Mich., 
May  21-25. 

AMERIC.-^N  SOCIETY  FOR  TEST- 
ING MATERL^LS.  Philadelphia; 
Annual  Meeting,  Atlantic  City, 
N.   .!..   June   25-29. 


The  Society  of  Engineers  of  East- 
ern New  York  has  elected  as  its 
president  James  E.  Hewes,  vice-presi- 
dent, the  Albany  Southern  R.R.  Roy 
Clark,  professor  of  civil  engineering  at 
Rensselaer  Polytechnic  Institute,  was 
chosen  vice-president. 

The  Engineers'  Society  of  Pennsyl- 
vania has  nominated  the  following  offi- 
cers for  1923-1924:  president,  Robert  W. 
Moorehead,  Harrisburg;  first  vice-presi- 
dent, R.  L.  Gillespie,  Steelton;  second 
vice-president,  Charles  Haydock.  The 
votes  will  be  canvassed  May  15. 

The  Boston  Society  of  Civil  Engineers 
will  have  motion  pictures  on  the  "Man- 
ufacture of  Genuine  Wrought-Iron 
Pipe"  as  the  feature  of  its  meeting 
May  16. 

The  North  Carolina  Drainage  As- 
sociation in  annual  convention  elected 
F.  P.  Latham  of  Belhaven  as  presi- 
dent. W.  D.  Alexander  of  Charlotte 
was  selected  vice-president,  and  B.  M. 
Potter  of  New  Bei-n  secretary  and 
treasurer.  The  association  will  meet 
next  year  in  Belhaven. 
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W.  L.  Abbott  of  Chicago  has  been 
chosen  chairman  of  the  committee  to 
make  a  nation-wide  coal  storage  sur- 
vey in  co-operation  with  the  U.  S.  Coal 
Commission  and  the  Department  of 
Commerce,  according  to  the  announce- 
ment made  by  the  Federated  American 
Engineering  Societies.  The  other  mem- 
bers will  be  named  soon. 

Lewis  B.  Stillwell,  consulting  en- 
gineer, New  York  City,  has  announced 
removal  of  his  offices  from  143  Liberty 
St.  to  90  West   St. 

A.  S.  ZiNN  has  resigned  from  the 
engineering  department  of  the  Mis- 
souri Pacific  R.R.  and  will  soon  open  a 
consulting  office  in  Los  .-Angeles,  Calif. 
Mr.  Zinn  was  resident  engineer  of  the 
ceniiil  division,  Panama  Canal,  from 
1906  to  1913.  He  was  then  appointed 
acting  division  engineer  to  relieve  Lt.- 
Col.  D.  D.  Gaillard.  The  central  divi- 
sion included  the  Culebra  Cut,  since 
named  Gaillard  Cut     In  January,  1914 
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through  the  recommendation  of  Gen- 
eral Goethals,  Mr.  Zinn  was  appointed 
consulting  engineer  for  the  republic  of 
Panama,  a  position  which  he  held  until 
1916,  when  he  returned  to  the  United 
States.  During  the  war  he  was  in  con- 
struction work  and  after  the  war  assist- 
ant engineer  of  the  United  States 
Railroad  Administration  as  well  as 
affiliated  with  the  Missouri  Pacific 
R.R. 

C.  J.  PoPELKA,  city  engineer  of  Two 
Rivers,  Wisconsin,  has  resigned  to  ac- 
cept a  position  as  street  superintendent 
of  the  city  of  Beloit. 

Frank  J.  Henry,  formerly  of  the 
firm  of  Manske  &  Henry,  Wisconsin 
Rapids,  Wisconsin,  has  resigned  and 
will  open  an  architectural  and  engi- 
neering office  at  Wisconsin  Rapids. 

William  J.  Roberts,  civil  engineer, 
Tacoma,  has  opened  ofiices  in  the  Puget 
Sound  Bank  Building,  where  he  will 
specialize  in  irrigation,  waterpower, 
waterworks  and  flood-relief  engineer- 
ing. Mr.  Roberts  was  state  highway 
commissioner,  1911-13,  and  was  chief 
engineer  of  the  White,  Stuck  and 
Puyallup  Rivers  flood-control  project. 

R.  T.  James,  formerly  resident  en- 
gineer with  the  North  Carolina  High- 
way Commission,  has  resigned  and  is 
engaged  in  industrial  railroad  and 
municipal  engineering,  with  office  at 
1213  Realty  Building,  Charlotte,  N.  C. 

The  Canton  Engineering  Co.,  Inc., 
general  contractors  of  Boston,  have 
changed  the  corporate  name  to 
Reynolds  Brothers,  Inc.  The  oflSces 
of  the  company  are  located  at  179 
Summer  St. 

Woolfenden,  Wood  and  Weber,  con- 
sulting engineers,  formerly  located  in 
the  Ideal  Building,  Denver,  Colo.,  have 
changed  the  firm  name  and  location. 
The  firm  is  now  Wood  and  Weber, 
Tramway  Building,  Denver,  Mr.  Wool- 
fenden having  retired  and  moved  to 
Detroit. 

Edward  T.  Gray  and  Frederick  W. 
Claflin  of  Johnstown,  Pa.,  have 
formed  a  partnership.  Gray  &  Claflin, 
engineers.  Mr.  Gray  was  formerly 
chief  civil  service  engineer  with  the 
Cambria  branch  of  the  Bethlehem  Steel 
Co.  Mr.  Claflin  was  resident  engineer 
on  construction  of  the  Quemahoning 
dam  and  later  worked  with  Perrin  & 
Marshall,  consulting  engineers,  New 
York  City. 

Carleton  E.  Davis  has  resigned  his 
position  as  chief  of  the  Bureau  of 
Water,  Philadelphia,  Pa.,  to  become 
manager  of  the  Indianapolis  Water 
'  Co.,  but  the  city  council  of  Philadelphia 
has  asked  him,  in  a  reslution  citing  the 
contemplated  increase  in  the  city's  wa- 
ter supply  and  his  knowledge  of  the 
city's  needs,  to  reconsider  his  resigna- 
tion. Mr.  Davis  has  accomplished  some 
of  the  most  important  construction 
work  in  the  water-works  field.  A 
l^aduatc  of  the  Massachusetts  Insti- 
tute of  Technology,  he  served  as  assis- 
tant engineer  in  water-works  construc- 
tion at  Manchester,  N.  H.,  and  New 
Bedford,  Mass.,  and  as  resident  engi- 
neer in  connection  with  the  Pequan- 
nock  water  system  of  Newark,  N.  J. 
In  1904  he  was  made  engineer  in  charge 
of  water-works,  sewers  and  municipal 
engineering    for    the     Isthmian    Canal 


Commission  at  Panama,  Colon,  and 
other  points  in  the  Canal  Zone.  From 
1905  to  1912  Mr.  Davis  was  depart- 
ment engineer  of  the  reservoir  depart- 
ment of  the  New  York  Board  of  Water 
Supply's  Catskill  aqueduct  work;  the 
Ashokan  Dam  was  one  piece  of  con- 
struction put  through  during  this 
period.  Since  1912,  as  chief  of  the 
Bureau  of  Water  at  Philadelphia,  he 
has  had  charge  of  maintenance,  new 
works,  extensions  and  improvements  in 
that  city,  embracing  also  the  assess- 
ments of  revenues  aggregating  $5,500,- 
000  a  year.  Mr.  Davis  is  a  past  presi- 
dent of  the  New  England  Water  Works 
Association. 

George  M.  Wells,  member  of  the 
consulting  engineering  firm  of  George 
W.  Goethals  &  Co.  of  New  York  City 
and,  some  years  ago,  resident  engineer 
in  the  building  department  of  the 
Panama  Canal,  is  going  into  private 
practice  at  150  Nassau  St.,  New  York 
City. 

J.  L.  Maker,  assistant  division  en- 
gineer, Baltimore  and  Ohio  R.R.,  Con- 
nellsville.  Pa.,  has  been  promoted  to 
assistant  engineer,  Pittsburgh  Divi- 
sion, with  headquarters  at  Pittsburgh, 
Pa. 

Hon.  George  P.  Graham,  Canadian 
Minister  of  Defense,  has  resigned  that 
position  and  has  been  appointed  Min- 
ister cf  Railways  and  Canals.  He  has 
been  Acting  Minister  of  Railways  for 
some  months  and  was  head  of  the  De- 
partment of  Railways  in  the  Laurier 
government  from   1907  until  1911. 

C.  R.  Chadwick,  formerly  with 
H.  G.  Balcom,  consulting  engineer  of 
New  York  City,  has  entered  the  struc- 
tural division  of  Stone  &  Webster,  Inc., 
Boston,  Mass.,  as  engineer. 

Wesley  H.  Blank,  formerly  in- 
structor in  bridge  and  building  design 
at  Massachusetts  Institute  of  Tech- 
nologry,  is  now  in  the  structural  division 
of  Stone  &  Webster,  Inc.,  Boston,  Mass. 

E.  B.  Powell,  consulting  engineer  of 
Stone  &  Webster,  Inc.,  returned  from 
France  on  the  S.  S.  "Paris"  April  21. 
Owing  to  a  severe  illness  he  was  con- 
fined to  the  American  Hospital  at 
Neuilly,  France,  for  three  months  but 
is  now  much  improved  in  health. 

Alexandre  Lariviere,  civil  and  elec- 
trical engineer  of  Quebec,  has  been  ap- 
pointed chief  engineer  of  the  Que- 
bec Public  Service  Commission.  Mr. 
Lariviere  is  a  graduate  of  L'Ecole 
Polytechnique,  University  of  Montreal, 
served  as  assistant  engineer  of  the 
electrical  department  of  the  Montreal 
Harbor  Commission,  and  later  was 
bridge,  maintenance  and  district  engi- 
neer of  the  provincial  road  department. 
Since  1919,  in  a  partnership  with 
Rdouard  Hamel,  he  has  been  engaged 
as  consulting  engineer. 

Glenn  II.  Ali.EN,  formerly  a  dc- 
tailer  for  the  American  Bridge  Co.,  has 
accepted  a  position  in  the  same  capacity 
with  the  International  .Steel  and  Iron 
Co.  at  Rvansville,  Indiana. 

William  V.  Bknnett,  for  eighteen 
years  associated  with  11.  B.  Spraul, 
contractor  of  Scranton,  Pji.,  is  presi- 
dent of  a  newly  organized  c(mstruction 
company  of  Binghampton,  N.  V.  This 
company   is  known   as  the   Parlor  City 


Construction  Co.  and  maintains  offices 
at  10  Exchange  St.,  Binghampton. 

Edmund  I.  Mitchell,  recently  with 
the  New  York  City  Board  of  Water 
Supply,  has  taken  a  position  with 
Waldo  S.  Coulter,  consulting  engineer, 
New  York. 

C.  M.  Miller,  formerly  county  high- 
way engineer  for  Wake  County,  N.  C., 
has  been  appointed  county  highway 
engineer  of  Forsythe  County,  with 
offices  at  Winston-Salem,  N.  C. 

H.  V.  JosLiN,  engineer  assistant  to 
the  chairman  of  the  North  Carolina 
State  Highway  Commission,  has  been 
appointed  purchasing  agent  for  the 
commission.  Mr.  Joslin's  place  has 
been  filled  by  L.  R.  Ames,  assistant  to 
the  state  highway  engineer. 

T.  H.  McKlBBEN  has  been  appointed 
division  engineer  of  the  Chicago  Divi- 
sion of  the  Atchison,  Topeka  and  Santa 
Fe  Ry.,  with  headquarters  at  Chilli- 
cothe.  Mo.  Mr.  McKibben  has  been 
chief  project  engineer  for  the  same  road 
for  several  years. 

Harvey  Mitchell  Anthony,  of 
Muncie,  Ind.,  has  been  elected  chairman 
of  the  state  board  of  registration  for 
professional  engineers  and  land  sur- 
veyors. He  succeeds  Prof.  Robert  L. 
McCormick  of  Terre  Haute,  Ind. 
Clyde  A.  Walb  of  Lagrange,  Ind.,  was 
elected  vice-chairman  of  the  board. 

Fred  C.  Doolittle,  state  highway 
mainienpnce  engineer  at  Colfax,  Wash., 
has  been  transferred  from  the  Walla 
Walla  to  the  Spokane  district  and  will 
be  located  at  Davenport.  He  will  be 
in  charge  of  work  west  of  Spol.ane, 
under  Guy  G.  Harvey,  district  highway, 
engineer.  ^ 

Richard  L.  Saunders,  deputy  high- 
way commissioner  of  Connecticut,  is  to 
become  chief  engineer  for  the  Amiesite 
Asphalt  Co.  of  Philadelphia.  During 
parts  of  1912  and  1913  Mr.  Saunders 
was  assistant  city  engineer  of  Bridge- 
port, Conn.,  and  previous  to  that  he 
was  an  engineer  for  the  New  York 
City  Board  of  Water  Supply  and 
worked  on  the  Catskill  aqueduct. 

E.  J.  Steinberg,  for  the  past  ten 
years  resident  engineer  of  the  Wis- 
consin railroad  rate  commission,  will 
resign  .June  1  to  become  manager  of 
the  Wausau  properties  of  the  Wiscon- 
sin Valley  Power  Co. 

[  ) 


Obituarif 


{  -1 

George  H.  Angell,  civil  engineer  in 
Denver,  Colo.,  since  18G0,  died  recently 
in  that  city,  aged  C5  years.  His  work 
was  connected  with  the  Denver  &  Rio 
Grande  R.R.,  the  Colorado  &  Southern 
R.R.,  and  the  city  engineer's  office  in 
Denver.    He  was  a  native  of  Michigan. 

William  H.  Goll,  contractor,  died  in 
Philadelphia,  April  27,  at  the  age  of 
52.  During  his  business  career  in 
Philadelphia,  .Mr.  Goll  did  a  great  deal 
of  construction  work  for  the  Penn- 
sylvania, Rea<Iing  and  D.  L.  &  W. 
railroads,  which  included  remodeling 
the  Broad  Street  station,  erection  of 
the  West  Philadelphia  station  and  the 
elevated  structure  crossing  at  Slst  and 
Market  .StreeU. 
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A  Point  of  Contact 


^•1  Between  Maker  and  User  of  i? 

[[  Construction  Equipment  and  Materials  JJ 


Urge  Early  Release  of  Orders 
to  Relieve  Railway  Jam 

In  anticipation  of  a  shortage  of  rail- 
way transportation  facilities  later  in 
the  season,  the  Truscon  Steel  Co., 
Youngstown,  Ohio,  following  recom- 
mendations made  at  the  recent  meet- 
ing in  New  York  of  the  American  Rail- 
way Association,  is  urging  its  cus- 
tomers to  release  all  orders  possible  for 
early  shipment.  From  the  company's 
letter,  dated  May  1,  and  headed  "A 
Word  of  Caution  to  Our  Customers," 
the  following  is  quoted: 

"We  are  only  a  few  days  away  from 
the  time  when  the  building  season  will 
be  at  its  height,  when  everyone  will 
want  his  material  shipped  "Immedi- 
ately— Rush."  Our  stocks  are  in  ex- 
cellent shape  to  take  care  of  any  de- 
mand made  upon  us  noiv;  our  shops  are 
working  efficiently;  we  can  give  real 
service  yww. 

"But  there  are  factors  outside  of  our 
organization  that  affect  our  ability  to 
ship  promptly,  and  over  these  factors 
we  have  no  control.  We  have  for  some 
time  been  experiencing  difficulty  in  ob- 
taining cars.  This  condition  will  get 
worse  as  the  summer  and  fall  approach, 
until  we  will  be  actually  delayed  in  get- 
ting fabricated  products  away  from  and 
raw  materials  into  our  plant. 

"In  a  formal  statement  following  its 
recent  meeting  the  American  Railway 
Association  urged  every  consumer  and 
producer  to  anticipate  the  time  when 
fruit,  grain  and  coal  movements  will 
produce  the  annual  peak  load  on  the 
carriers  and  to  ship  everything  possible 
in  the  early  months  of  the  year. 

"We  urge  everyone  to  release  their 
orders  well  in  advance  of  the  time 
when  material  will  actually  be  needed 
on  the  job.  Do  not  figure  that  the 
minimum  time  for  shop  fabrication  plus 
the  minimum  time  for  transit  from 
Youngstown  constitutes  sufficient  time 
for  notice  of  shipment,  because  the  time 
will  soon  be  here  when  that  formula 
will  not  hold." 

Commerce  Dept.  to  Report  Special 
Study  of  Labor 

A  report  on  the  efficiency  of  labor 
and  efficiency  in  handling  labor  will  be 
issued  soon  by  the  Department  of  Com- 
merce, Secretary  Hoover  having  caused 
a  special  study  of  these  related  sub- 
jects to  be  made  for  some  months. 
The  report,  it  is  said,  will  show  that 
an  "astounding"  progress  has  been 
made  in  the  United  States  in  the  last 
ten  years.  Labor  turnover  has  been 
reduced  materially  by  improvement  of 
management,  the  report  will  show, 
while  the  efficiency  of  labor  also  has 
improved. 

■In  view  of  the  attitude  of  the  Admin- 
istration against  material  relaxation 
of  the  immigration  laws  the  forthcom-^ 
ing  report  is  considered  of  especial 
importance.  In  the  opinion  of  Sec- 
retary Hoover  industry  must  look  to 
increased  efficiency,  not  only  of  labor 
but  of  handling  labor,  to  solve  its 
labor  problems. 


To  Confer  on  Reduction  of  Face 
Brick  Varieties 

A  preliminary  conference  of  manu- 
facturers, distributors  and  consumers 
of  face  brick  will  be  held  May  11  with 
the  Division  of  Simplified  Practices  of 
the  Department  of  Commerce,  Wash- 
ington, D.  C.  The  conference  will  dis- 
cuss the  advisability  and  practicability 
of  reducing  the  number  of  types  and 
sizes.  ] 

Limiting  Factors  in  Record 
Runs  of  Equipment 

Discussion  of  unusual  perfoniiances 
stresses  influence  of  co-oi-dinating  all 
operations  and  need  for  considering 
"sloivest  link"  in  series  of  operations. 

By  L.  B.  Tuckerman 

Engineer   Physicist, 
Bureau  of  Standards,  Washington,  D.  C. 

1"^  THE  recent  discussion  of  "Record 
Runs  of  Equipment"  in  your  columns 
one  important  point  does  not  seem  to 
have  been  definitely  stated,  although  it 
is  clearly  implied  in  the  editorial  dis- 
cussion in  your  issue  of  April  19,  p. 
694.  Every  piece  of  equipment  acts  as 
one  member  of  a  series  of  pieces  and  a 
record  run  implies  a  record  co-ordina- 
tion of  all  the  members  of  the  series. 
In  every  such  series  there  is  always  a 
limiting  factor,  a  slowest  link,  in  the 
speed,  which  may  be  either  the  limit- 
ing speed  of  one  member  or  a  limit  in 
the  possible  co-ordination  of  two  mem- 
bers of  the  series.  The  possibility  of 
economically  speeding  up  this  process 
of  construction  depends  upon  a  knowl- 
edge of  these  limiting  factors.  An  es- 
sential part  of  this  is  the  knowledge  of 
a  "record  speed"  of  each  member  of 
the  series. 

Such  a  record  speed  should  not  be 
the  record  of  a  mere  spurt,  which  ig- 
nores all  questions  of  overtaxing  the 
equipment  or  of  necessary  shut-downs 
for  repairs  and  adjustment.  The  rec- 
ord speed  of  this  piece  of  equipment 
should  be  its  maximum  steady  speed  in 
a  series  of  which  it  is  the  slowest  link. 
In  the  case  of  your  illustration  of  the 
concrete  mixer  on  the  highway  contract 
it  is  important  to  the  contractor  to 
know  how  far  it  will  pay  him  to  pro- 
vide for  increased  speed  of  supply  of 
crushed  stone,  sand  and  cement,  with- 
out danger  of  overloading  the  mixer. 
Data  of  genuine  record  runs — not  mere 
spurts — of  the  concrete  mixjr  are, 
therefore,  of  great  value  to  him. 

Where  the  slowest  link  comes  in  the 
co-ordination  between  two  pieces  of 
equipment,  data  of  record  runs  need  to 
be  supplemented  by  full  details  of  the 
elements  involved  in  the  co-ordination 
before  they  become  valuable  engineer- 
ing data.  Reliable  information  about 
record  runs  of  equipment  is  always  of 
engineering  value,  but  a  contractor  who 
accepts  such  data  without  analysis  is 
about  on  a  par  with  a  structural  en- 
gineer who  would  consider  that  a  satis- 
factory quality  of  steel  was  all  that  was 
needed  to  make  a  structure  safe. 


Penstock  Valve  Patent  Valid, 
Court  Rules 

In  a  decision  recently  handed  down 
by  Judge  Westenhaber  in  the  U.  S. 
District  Court  for  Northern  Ohio, 
Cleveland,  the  validity  of  the  basic 
Johnson  penstock  valve  patent  was  af- 
firmed and  the  Wellman-Seaver-Mor- 
gan  Co.,  of  Cleveland,  was  found  guilty 
of  infringement  in  the  suit  brough .  by 
the  William  Cramp  &  Sons  Ship  & 
Engine  Building  Co.,  Philadelphia.  The 
valve  in  question,  the  invention  of  R.  D. 
Johnson  and  designed  to  control  great 
volumes  of  water,  is  widely  used  in 
modern  hydro-electric  plants  in  this 
country  and  Canada.  In  view  of  the 
court's  decision  the  Cramp  company 
has  announced  that  in  future  it  will 
adopt  a  more  aggressive  attitude 
toward  infringement  of  the  Johnson 
valve  patent. 

The  Cramp  company,  which  handles 
the  manufacture  of  hydro-electric 
equipment  through  its  I.  P.  Morris  de- 
partment, acquired  the  commercial 
rights  to  the  Johnson  patent  two  years 
ago.  At  that  time  the  valves  were 
being  marketed  by  the  Larner-Johnson 
Valve  &  Engineering  Co.,  Philadelphia, 
and  previously  they  had  been  manu- 
factured by  the  Wellman-Seaver- 
Morgan  Co.  under  a  royalty  agreement 
with  Mr.  Johnson.  Shortly  thereafter 
the  Wellman-Seaver-Morgan  Co.  placed 
on  the  market  a  valve  in  competition 
with  the  Johnson  valve  as  manufac- 
tured by  the  Cramp  company,  which 
was  claimed  to  be  a  distinct  and 
original  design.  The  Cramp  company 
served  notice  of  infringement  and  the 
suit  just  decided  followed  in  due  course. 

The  Johnson  valve  is  designed  for 
great  sensitiveness  and  utilizes  the 
principle  that  by  decreasing  the  cross- 
sectional  area  of  a  conduit  carrying 
water,  thereby  increasing  the  velocity 
of  flow,  the  pressure  in  that  region  can 
be  correspondingly  diminished. 


Construction  Equipment  Exported 

Figures  issued  by  the  U.  S.  Depart- 
ment of  Commerce  show  the  following 
exports  of  construction  machinery  for 
the  month  of  February,  1923:  50  con- 
crete mixers  valued  "at  ?33,953;  36 
steam  and  power  shovels  at  $150,454; 
187  hoists  and  derricks  (except  mining) 
at  $61,535;  95  centrifugal  pumps  at 
$12,168;  93  steam  pumps  at  $30,795; 
1,064  other  powder  pumps  at  $134,548; 
and  641,579  lb.  of  other  pumps  and 
pumping  machinery  at  $178,096. 

Japan  took  the  largest  order's  of  con- 
crete mixers,  totaling  $17,000.  Hon- 
duras was  the  leader  in  the  steam  and 
power  shovel  field  with  two  units  at 
$46,000.       

Bascule  Spans  Ordered  for 
Bridges  in  U.  S.  and  Abroad 

The  Strauss  Bascule  Bridge  Co.,  Chi^ 
cago,  has  been  appointed  to  prepare 
plans  and  specifications  for  the  bascule 
span  of  the  Candy  Bridge  to  be  built 
across  Old  Tampa  Bav  betw-een  Tampa 
and  St.  Petersburg,  Fla.  It  wll  be  a 
double-leaf  underneath  counterweight 
type  affording  a  clear  channel  for  navi- 
gation of  75  ft.  in  width  and  a  roadway 
24  ft.  clear.  Detail  plans  and  specifica- 
tions will  be  completed  early  this 
summer. 

Recent  foreign  orders  have  been  re 
ceived   by   the    Strauss   company  from 
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the  Danish  State  Railways  for  the  bas- 
cule span  (30-meter  channel)  of  a 
single-track  bridge  at  Frederiksund 
across  the  Roskilde  Fjord.  A  combined 
hig'hway  and  railway  bridge  at  Korsor, 
Denmark,  will  be  equipped  with  a  bas- 
cule span  giving  a  20-meter  clear 
channel.  The  City  of  Stockholm, 
Sweden,  has  accepted  a  double-leaf 
bascule  for  the  Skanstull  bridge,  the 
clear  width  of  waterway  being  17.4 
meters. 
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Gasoline  Engine  of  2  '/z  Hp. 

A  2J-hp.  model  with  improved  fea- 
tures has  been  added  to  the  line  of 
gasoline  engines  manufactured  by  the 


Oscar  A.  White,  since  1920  adver- 
tising manager  of  the  Fate-Root-Heath 
Co.,  Plymouth,  Ohio,  manufacturer  of 
gasoline  locomotives,  died  April  22.  He 
was  63  years  of  age  and  before  his 
connection  with  the  company  had  been 
prominent  in  newspaper  work  in  the 
.Middle  West,  having  served  from  1908 
to  1912  as  Chicago  manager  of  the 
American  Press  Association. 

The  Bond  Co.,  with  offices  at 
S4-S6  High  St.,  Boston,  was  organized 
-May  1  by  Harold  L.  Bond,  for  many 
years  president  of  the  Harold  L.  Bond 
<  0.,  and  more  recently  president  of 
Waldo  Bros.  &  Bond  Co.  Associated 
with  him  in  the  new  organization  are 
his  two  sons,  Harold  C.  Bond  and 
Lowell  Bond.  The  company  will  serve 
as  New  England  representatives  of 
manufacturers  of  construction  equip- 
ment and  materials  and  as  dealers  in 
all  kinds  of  contractors'  tools.  Included 
in  the  line  of  equipment  handled  are 
the  products  of  the  Novo  Engine  Co., 
of  Lansing,  Mich. 

Harold  H.  Perry,  manager's  assis- 

t,     Industrial     Works,     Bay     City, 

h.,    sailed    April    28    for    England, 

re  he  will  make  an  extensive  study 

:   locomotive  and  wrecking  cranes. 

X.  Fletcher  McClintock,  Pacific 
'  i>t  district  sales  manager  for  the 
I'ling  Iron  Co.,  manufacturer  of 
'Ught-iron  pipe,  has  been  appointed 
assistant  sales  manager  of  the  com- 
pany, effective  May  1.  Mr.  McClintock 
joined  the  company  in  1919,  after  con- 
siderable experience  in  the  sale  of 
wrought-iron  pipe,  and  shortly  after 
was  appointed  district  sales  manager  of 
the  Pacific  Coast  territory  with  head- 
quarters in  Los  Angeles. 

W.  C.  MacDowexl,  formerly  man- 
ager, mining  sales  department,  Power 
&  Mining  Machinery  Works  of  the 
Worthington  Pump  &  Machinery  Corp., 
has  accepted  the  position  of  general 
sales  manager  of  the  Traylor  Engineer- 
'  ing  &  Manufacturing  Co.,  Allentown, 
Pa. 

C.  S.  Sale,  since  1918  as.sistant  to 
the  president,  Railway  Car  Manufac- 
turers' Association,  New  York  City,  has 
resigned  to  accept  an  appointment  with 
the  American  Car  &  Foundry  Co.  His 
address  will  be  165  Broadway,  New 
York  City. 

Combustion  Enoineerino  Corp..  New 
York,  announces  the  acquisition  of  the 
Quinn  Oil  Burner  &  Torch  Co.  W.  R. 
Quinn,  formerly  president  of  the  organ- 
ization which  bore  his  name,  has  be- 
come associated  with  the  Combustion 
Engineering  Corp.  aa  manager  of  its 
fuel  oil  department. 


^^=^^^s^^^^^^^^^=!^                 !^5j    long  as  it  is  used  for  handling  material 
r>        .                 .            t  -t^             .    t      ^^'^^  ^s  sand  and  gravel,  crushed  stone, 
Lqmpment  ^tia  Mdferials    ^al,  etc.     The  bucket  is  bullt  entirely 
*       *  of  steel,  including  the  sheaves.     Power 
^    for    speedy    material    handling    is    ob- 
tained by  use  of  a  4-part  closing  line, 
giving  twice  as  much  power  as  buckets 
with    only    a    2-part    line.      The    cable 
overhaul  is  cut  down  by  a  tandem  ar- 
rangement of  the  sheaves  on  the  power 
arm,  further  speeding  up  the  operation. 

Large  Portable  Riveting  Machine 

A  150-ton  portable  pneumatic  riveter 
of  118-in.  reach  and  30-in.  gap  has  been 
designed  and  built  for  the  Niagara 
Falls  Power  Co.  by  the  Hanna  Engi- 
neering Works,  Chicago.  The  riveter  is 
primarily  for  fabricating  the  plates 
forming  the  volute  of  the  casing  and 
penstock  for  a  70,000-hp.  hydraulic  tur- 
bine. The  volute  plates  vary  in  thick- 
ness from  li  in.  at  the  entrance  to  I  in. 
at  the  end,  with  rivets  of  diameter  from 
\l  to  1  in.  and  7,800  in  number.  The 
longest  grip  for  the  li-in.  rivets  is  5  in. 
The  penstock  is  approximately  18  ft.  in 
diameter  with  plates  of  IJ-in.  thickness 
and  about  110  ft.  long.  Three  such 
penstocks  are  to  be  riveted.  Since  the 
volute  and  penstock  are  to  hold  water 
under   a   pulsating   pressure   of   about 


Fuller  &  Johnson  Mfg.  Co.,  Madison, 
Wis.  The  operation  of  filling  the  fuel 
tank  is  facilitated  by  a  new  filler  pipe, 
and  uninterrupted  service  is  assured  by 
a  double-throw  switch  which  is  now 
standard  equipment  on  all  sizes  with 
magneto  ignition.  The  magneto  mount- 
ing is  high  and  dry — away  from  oil  and 
grease.  Strength  and  rigidity  have 
been  leading  considerations  in  the  de- 
sign of  the  wide,  heavy  flywheels,  the 
crank-shaft  and  bearings. 


Lightweight  Bucket  Increases 
Locomotive  Crane  Capacity 

An  extra  \  cu.yd.  of  capacity  in  the 
handling  of  sand,  gravel  and  broken 
stone  by  locomotive  crane  is  provided 
for  by  a  new  design  of  special,  light- 
weight clamshell  bucket  manufactured 
in  three  sizes  1,  %  and  5  yd.,  by  the 
G.  H.  Williams  Co.,  Erie,  Pa.  On  cranes 
ordinarily  rated  to  handle  a  3-yd.  clam- 
shell the  new  1-yd.  bucket,  weighing 
only  2,650  lb.,  may  be  used  without 
overloading  the  crane  and,  in  like  man- 
ner, the  J-yd.  size  weighing  1,875  lb. 
and  the  3-yd.  size  weighing  2,100  lb., 
the  manufacturer  claims,  may  be  sub- 
stituted for  heavier  equipment  having 
■S-yd.  less  capacity.  The  weight  of  the 
extra  J-yd.  of  material,  it  is  pointed 
out,  is  amply  covered  by  the  crane's 
safety  factor. 

While  the  new  bucket  is  designed 
especially  for  light  weight  and  speedy 
operation  its  strength  Is  guaranteed  as 


110  lb.  per  square  inch,  the  character 
of  this  work  must  be  of  boiler  quality. 

The  total  portable  weight  of  the  riv- 
eter is  57,750  lb.,  and  the  weight  of  the 
frame,  a  one-piece  steel  casting,  without 
spindle  or  riveting  mechanism,  is 
33,000  lb.  The  largest  portable  ma- 
chine previously  built  by  the  Hanna 
works  weighed  25,000  lb.  Mechanical 
power  is  necessary  to  move  this  riveter 
into  the  operating  positions.  The  two 
motions,  revolving  and  tilting,  are  per- 
formed by  two  reversible,  close-quarters, 
air  drill  motors  of  approximately  2  hp. 
each,  manufactured  by  the  Chicago 
Pneumatic  Tool  Va.  In  order  to  min- 
imize the  power  necessary  to  set  the 
frame  into  the  required  position  roller 
bearings  and  ball  hearings  arc  em- 
ployed at  all  points  of  rotation. 

The  Hanna  motion,  or  riveting  mech- 
anism, assures  tight  rivets  being  driven 
with  every  stroke  of  the  piston,  without 
any  adjustment  of  the  die  screw  to 
overcome  the  ordinary  variation  in 
length  of  rivets,  thickness  of  plates, 
diameter  of  holes,  cXc. 


Sfcrl  FUtrrtpiliiiff—nrrnx.r.nF.^i  Steel 
Co.,  Bethlehem,  I'a  ,  h.Ts  published  a 
new  25-page  illustrated  bulletin  on 
Lackawanna  steel  sheet  piling  of  the 
arched  web,  straight  web  and  bent  web 
types.  The  bulletin  gives  dimension*, 
weights,  and  properties  of  nil  piling 
sections  now  being  rolled,  together  with 
information  on  connections  and  splices. 
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Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


^ 


Halt  $10,000,000  College 
Building  Program 

High  Costs  Force  Columbia  University 
to  Suspend  Work  in  New  York 

SUSPENSION  of  the  $10,000,000 
program  for  the  construction  of 
dormitories,  lecture  halls  and  labora- 
tories for  Columbia  University,  in  New 
York,  was  voted  May  7  by  the  board 
of  trustees  as  a  result  of  present  high 
costs  for  labor  and  materials  in  the 
metropolitan  district.  Similar  action 
•was  announced  May  6  in  the  case  of 
the  proposed  -$4,000,000  Hebrew  Orphan 
Asylum  in  New  York  on  which  it  has 
been  decided  to  delay  construction  until 
prices  recede  from  the  high  levels  now 
prevailing  in  the  New  York  district. 

In  announcing  the  decision  of  Colum- 
bia's trustees.  President  Nicholas  Mur- 
ray Butler  expressed  regret  at  the 
necessity  for  the  action  taken  and 
stated  that  the  program  would  be  re- 
sumed as  soon  as  the  interests  of  the 
University  and  the  public  would  per- 
mit. For  the  present,  however,  no  fur- 
ther contracts  will  be  let. 

Another  development  in  the  New 
York  building  situation  this  week  was 
the  announcement  by  Michael  J.  Col- 
leran,  of  the  Building  Trades  Council, 
of  a  willingness  to  attempt  to  stabilize 
Wages  of  skilled  labor  if  manufacturers 
of  building  materials  and  building  con- 
tractors would  take  similar   action. 


Car  Loadings  Break  Record 

The  railroads  continue  to  smash 
previous  records  for  this  time  of  year 
in  the  number  of  cars  loaded  with  reve- 
nue freight,  according  to  the  Car  Serv- 
ice Division  of  the  American  Railway 
Association,  and  are  not  far  off  from 
the  peak  loadings  which  ordinarily 
come  in  the  fall  of  the  year  when  crop 
movements  are  heaviest. 

Loading  of  revenue  freight  for  the 
week  ended  April  21  totaled  957,743 
cars.  This  was  not  only  the  greatest 
number  loaded  during  any  one  week 
since  Nov.  17,  1922  but  exceeded  the 
corresponding  week  last  year  by  251,- 
606  ears,  when  coal  shipments  were  re- 
duced by  the  miners'  strike.  The  total 
also  exceeded  the  corresponding  week 
in  1921  by  253,111  cars,  while  it  also 
exceeded  by  a  wide  margin  the  cor- 
responding weeks  in  1918,  1919  and 
1920.  The  total  for  the  week  of  April 
21  was  within  6  per  cent  of  the  total 
for  the  week  of  Oct.  15,  1920,  which 
■was  the  largest  in  the  history  of  the 
railroads. 

Loading  of  freight  cars  this  year  to 
date,  compared  with  those  of  the  two 
previous  years,  follows: 

1921  1922  1921 

Month  of  Januarv  3.380.296  2,785.119  2.823,759 

Month  of  Februan,-   3.366,965  3.027,886  2.739,234 

.Month  of  Marfh..'.  4,583.162  4,088,132  3,453,941 
Week  ended  Apr.  7  895,767  706,013  694.881 
Week  ended  Apr.  1 4  946,759  700,155  702.116 
Week  ended  Apr.21      957,743        706.137        704,632 


Production  and  Materials  Stocks  in  Nine  Cities 

Record  Iron  and  Steel  Output — Lumber  Cut  Above  Normal — Enough 
Cement  to  Meet  Demand — Brick  Shortage  Near 

Iron  and  Steel — April  pig-iron  pro- 
duction reached  an  average  output  of 
118,252  gross  tons  per  day,  or  the 
record  for  any  single  month  in  the  his- 
tory of  the  industry.  The  present  rate 
of  output  is  approximately  44,000,000 
tons  annually,  or  4,000,000  tons  heavier 
than  any  previous  yearly  average.  Steel 
ingot  production  continues  at  the  aver- 
age rate  of  45,000,000  tons  per  year,  the 
rate  reached  in  March,  which  was  some- 
what higher  than  the  record  average  of 
March,  1920. 

Lumber — Total  production  for  the  en- 
tire country  as  reported  to  the  National 
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CEMENT   STOCKS,    PRODUCTION 
AND  SHIPMENTS 

Lumber  Manufacturers'  Association, 
reached  1,018,952,538  ft.  for  the  four 
weeks  ending  Apr.  28,  as  compared  with 
970,773,211  ft.  for  the  four  weeks  end- 
ing Mar.  31.  April  shipments  totaled 
1,017,521,210  ft.,  against  1,057,151,751 
in  March  and  orders  reached  962,787,- 
124  ft.  compared  with  942,776,090  ft.  in 
March.  Production  now  stands  at  7i 
per  cent  above  normal,  with  shipments 
108  per  cent  and  orders  971  per  cent  of 
normal  production.  Output  was  7J  per 
cent  below  normal.  May  12,  1922. 

Cement— A  total  of  25,669,000  bbl. 
were  produced  throughout  the  entire 
country  during  the  first  quarter  of  the 
current  year,  against  15,254,000  bbl.  for 
the  corresponding  period  in  1922,  ac- 
cording to  the  Geological  Survey.  A 
total  of  21,708,000  bbl.  were  shipped 
during  the  first  three  months  of  1923, 
compared  with  13,218,000  during  the 
first  quarter  of  1922,  leaving  a  reserve 
of  13,055,000  bbl.  on  hand  Apr.  1,  1923, 
as  compared  with  13,848,000,  on  the 
same  date  last  year.  Shipments  dur- 
ing 1922  were  only  about  80  per  cent 
of  mill  capacity.  Since  then  the  ca- 
pacity has  been  increased  about  4,000,- 
000  bbl.  Requirements  for  1923  are 
estimated  at  about  125,000,000  bbl., 
while  the  annual  mill  capacity  is  now 


close  to  150,000,000  bbl.,  indicating  that 
there  should  be  no  cement  shortage 
unless  unforeseen  labor,  fuel  or  trans- 
portation difficulties  arise. 

Brick — Reports  received  from  128 
members  of  the  Common  Brick  Manu- 
facturers' Association  of  America,  as  of 
Apr.  1,  show  3,796,000  fewer  burned 
brick  on  hand,  with  an  increase  of 
160,847,000  in  orders  on  books,  com- 
pared with  the  month  preceding.  With 
the  greatly  increased  number  of  plants 
in  the  northern  section  now  in  opera- 
tion, it  is  to  be  expected  that  produc- 
tion will  show  substantial  increases. 

San  Francisco — Plenty  of  sewer  pipe, 
crushed  stone  and  hollow  tile;  big 
stocks  of  road  oils,  asphalt  and  rein- 
forcing bars;  fairly  well  supplied  with 
lime,  triangular  mesh,  struatural  steel 
and  galvanized  sheets;  stocks  of  track 
supplies,  metal  lath,  common  brick  and 
manila  rope  in  good  condition.  Limited 
supplies,  however,  of  rivets,  nails,  blue 
annealed  and  black  steel  sheets. 

Denver — Plenty  of  all  construction 
materials;  stocks  in  normal  condition. 

Minneapolis — Stocks  of  all  building 
materials  reported  ample.  Face  brick, 
somewhat  short  last  month,  has  caught 
up,  and  demand  is  being  met  without 
delay.  Cement  situation  good.  Lum- 
ber stocks  unusually  large  for  the 
season;  100,000,000  to  110,000,000  ft. 
estimated  as  in  Twin  City  yards.  Much 
of  this  has  been  sold,  so  "that  there  is 
no  real  surplus.  Lateness  of  season 
has  resulted  in  holding  back  deliveries 
with  consequent  accumulation  in  yards. 

Detroit — Plenty  of  sewer  pipe,  and 
common  lime;  small  reserves  of  cement 
and  hollow  tile.  Plenty  of  cement,  how- 
ever, available  at  nearby  mills.  Several 
days  required  on  large  deliveries  of 
hollow  tile.  Brick,  lumber  and  asphalt 
stock  conditions  normal. 

Chicago — Sewer  pipe  and  lumber 
stocks  in  good  condition.  Fairly  well 
supplied  with  cement,  lime,  hollow  tile 
and  structural  steel.  Shortage  of  brick. 
Limited  supplies  of  asphalt.  Prompt 
deliveries  on  cement  and  asphalt.  Lime 
shipments  in  24  hr.  Brick  and  ^ewer 
pipe  take  two  to  three  weeks.  Hollow 
tile  deliveries  require  seven  to  ten  days; 
steel,  two  to  seven  days  and  lumber, 
thirty  to  sixty  days. 

New  Orleans — Lumber  mill  stocks 
low;  engaged  chiefly  in  special  cutting 
for  railway  car  material.  Plenty  of 
other  materials  except  asphalt  and 
cnished  stone. 

Atlanta — About  fifty  cars  each  of 
lime  and  cement;  forty  to  fifty  cars  of 
asphalt  and  between  six  and  ten  cars 
of  structural  steel.  Plenty  of  pine  lum- 
ber and  common  brick.  Sewer  pipe  and 
hollow  tile  deliveries  take  four  to  five 
days. 
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oks  on  hand  in  approx 


COXDITIOXS  OF  MATERIALS  STOCKS  I\  IMPORTAXT  CENTERS 

gures,  example:  (Lumber.  Minneapolis.  1 10.000,000  ft.):  time  required  for  deliver^'  of  carload  lots  1 
Atlanta  4  (o,  5  daj-s) ;  and  stocks  on  hand  in  general  terms,  example:  (brick,  Chicago,  shortage.) 


nent 


San  Francisco 
rpipe Plenty 

Mills  run- 
ning to 
capacity 

Fairly  well 

supplied 

on  brick....     Stocks  in 


Big  ship- 
ments con- 
tinue 

Uea\'>'  native 

stocks 
Plenty  of 


Denver 
Del.  24  hr.. 
local  plant 


Minneapolis 
Ample 


Enough 


Detroit 
Plenty 
available 


New  Orleans 
Ample 


Stocks 

ample 

del.  normal 
Supply  nor- 


1,000,000  Plenty: 

face  brick 

stocks  caught      cal  yards 

up  also 
Stocks  normal    Sufficient 


Unusually- 
large  for 


Local  stocks 

small:  del. 

take  severs 

days 
Moderate 

stocks  in 
ards 


Chicago 
Stocks  in 

good 

condition 
Fairly  Plentiful 

well  supplied 

Del.  in  24  hr.       Sufficient 


Shortage 
Dei.  take 
2^3  wks. 

Del.  take 
7  (5'  1 0  days 


Atlanta 
Del.  take 
4(ni  5  days 


New  York 
Plenty 
small  sizes 


demand 
Enough; 
demand 
increasing 


Del.  satis- 
factory 


Del.  take 
4  {q\  5  days 


Warehouse 
stocks 
sufficient 


110,000,000  ft. 
Plenty  Normal 

del.  good 
Well  stocked       No  shortage 


Stocks  in 

good  shape. 

Del.  take 

30  (S  60  days 
Limited 

supply 
Del.  in  2  @  3 

days  from 

stock 


Stocks  low.  P 

Mills  have 
had  no  chance 
to  accumulate 


About  40  (0.1 

50  cars 
About  6  (a    1 0 


nple;    (hollow  tile 


Philadelphia 
No  stirplus. 


Del-  prompt: 
stocks  good 
condition. 

No  del.  prom- 
ised inside  of 
3  months. 

Stocks    in    fair 


Del.  take  Yards  re-stock- 

6  Cii.  9  weeks        ing      rapidly. 


leavy  reserves  Plentiful;    ship- 
in  N.J.  ments  heavy. 

How  mill  Pressure  for 

deliveries  deliveries  un- 

rel'X^d 


New  York — Present  demand  for  com- 
mon brick  heaviest  on  record.  About 
one  month's  supply  of  Hudson  River 
common  brick  in  reserve;  no  other  dis- 
tricts shipping  into  New  York  market. 
Pine  lumber  demand  a  bit  slacker; 
stocks  are  somewhat  limited  and  de- 
liveries take  six  to  nine  weeks  from 
mill. 

Philadelphia — Lumber  demand  eased 
for  the  time  being;  yards  restocking 
rapidly.  Active  demand  for  sewer  pipe, 
paving  stone  and  wood  blocks;  no  sur- 
plu.s  stocks  in  dealers'  yards.  Plenty 
of  asphalt  and  manila  rope.  Fairly  well 
supplied  with  cement,  lime  and  hollow 
tile.  Brick  deliveries  slow;  no  ship- 
ments promised  inside  of  three  months. 
Sand,  gravel  and  crushed  stone  demand 
heavier  than  output;  plants  working  at 
capacity. 


Report  on  Freight  Car  Shortage 

Shortage  in  freight  cars  on  April  22 
totaled  44,299  cars,  which  was  a  de- 
crease of  4,285  since  April  14,  accord- 
ing to  reports  filed  May  4  by  the  car- 
riers with  the  Car  Service  Division  of 
the  American  Railway  Association.  Of 
the  total,  19,349  represented  box  cars, 
which  was  a  decrease  within  a  week  of 
2,613  cars,  while  there  was  also  a  de- 
crease of  300  in  the  shortage  of  coal 
cars  within  the  same  period,  which 
brought  the  total  to  20,72.")  cars. 

Surplus  freight  cars  in  good  repair 
and  immediately  available  for  use  if 
necessary  numbered  11,062  on  April  22, 
compared  with  14,241  on  April  14,  or  a 
decreaiie  of  3,179.  Surplus  box  cars  in 
good  repair  numbered  4,071,  an  in- 
crea.se  of  221  within  a  week,  while  sur- 
plus coal  cars  totaled  2,.')82,  or  a  de- 
crease of  677  within  the  same  period. 


Motor  Vehicle  Output  for  April 
Kreaks  Record 

With  a  production  excee<ling  364,000 
motor  vehicles,  all  previous  records 
were  ahattcrcd  by  the  auto;nobiIe  in- 
dustry in  April  according  to  Alfred 
Reeves,  general  manager,  National 
Automobile  Chamber  of  Commerce.  The 
April  figures  show  a  gain  of  10,000 
vehicle.")  over  those  for  March  and  are 
66  per  cent  greater  than  for  April  of 
last  year. 

The  outlook  for  the  motor  truck  in- 
dustry, Mr.  Reeves  stated,  !.■<  the  best 
in  five  years.  Production  in  March  was 
62  per  cent  greater  than  February, 


To  Reduce  Seasonal 

Unemployment 

Through  the  Boston  (Mass.)  Build- 
ing Congress,  an  organization  composed 
of  representatives  of  all  elements  of 
the  building  industry — building  invest- 


Announcing 

Engineering  News-Record's 

Construction  Barometer 

In  formally  establishing  the  Busi- 
ness Side  of  Construction,  in  April, 
1921,  "Engineering  News-Record" 
recognized  the  need  for  accumulating 
and  presenting  each  week  the  current 
data  of  the  construction  industry. 

It  is  now  proposed  to  extract  the 
essential  information  from  the  finan- 
cial, industrial  and  construction  news 
of  the  week  and  publish  it  weekly  as 
a  guide  for  the  busy   reader. 

The  first  issue  of  this  additional 
service  will  be  found  on  the  first 
page  of  the  Construction  News  sec- 
tion. The  aim  of  the  CONSTRUC- 
TION BAROMETER  is  to  give  in  the 
smallest  space  and  in  the  simplest 
terms  sufliicient  significant  informa- 
tion to  permit  of  a  ready  understand- 
ing of  the  current  situation  and  a 
possible  foreca.st-  Each  week  it  will 
appear  in  it.s  present  location. 


ment,  architects,  engineers,  contractors, 
labor  and  material  men — an  attempt  is 
being  made  to  reduce  seasonal  unem- 
ployment, especially  in  repair  work. 
Printed  literature  and  diagrams  are 
being  distributed  showing  that  in  the 
builfling  trades  the  average  workman 
is  nut  of  employment  2h  per  cent  of 
the   time   each    year. 

This  condition  is  caused  by  concen- 
tration of  demand  in  certain  periods 
due  largely  to  weather  conditions. 
Much  of  this  work,  it  is  pointed  out, 
could  be  done  as  well  at  other  periods. 
It  is  suggested  that  the  following  types 
of  work  be  done  during  the  periods  indi- 
cated :  Roofing,  in  Soptombcr,  October, 
and  November;  painting,  from  Decem- 
ber to  April;  Plumbing,  from  .lanuary 
to  May;  heating  repairs  and  overhaul- 
ing, during  the  spring;  electric  wiring, 
from  September  to  .lanuary;  masonry, 
carpentry,  plastering  and  lathing,  from 
Dec.  1.  to  April  1. 


Structural  Steel  at  New  Record 

A  new  high  record  in  sales  of  fabri- 
cated structural  steel  was  made  in 
March,  according  to  figures  received  by 
the  Department  of  Commerce  through 
the  Bureau  of  the  Census,  in  co-opera- 
tion with  the  Structural  Steel  Society. 
March  sales  amounted  to  95  per  cent 
of  shop  capacity,  as  against  80  per 
cent  in  February  and  &3  per  cent  in 
April,  1922,  the  previous  high  record 
at  the  pre.sent  shop  capacity.  Total 
sales  reported  for  March  by  153  firms, 
with  a  shop  capacity  of  220,790  tons 
per  month,  amounted  to  210,716  tons, 
the  first  time  that  actually  reported 
tonnage  has  exceeded  200,000  tons  in 
any  month. 

Tonnage  booked  each  month  by  168 
identical  firms,  with  a  capacity  of 
225,155  tons  per  month,  is  shown  below, 
together  with  the  per  cent  of  shop 
capacity  represented  by  these  bookings. 
For  comparative  purposes,  the  figures 
are  also  prorated  to  obtain  an  esti- 
mated total  for  the  United  States  on  a 
capacity  of  250,000  tons  per  month. 

Actual  For  Estimated 

Tonnage  Cent  of         Total 

1922                  Booked  Capacity  Bookings 

April 198.228  88             220,000 

May 182,112  81             202,.ii00 

.lune 16.'),61S  73            182„')00 

.luly  I.'i4..'>47  69            172,500 

August    l.-).'!,797  68             170,000 

.September    .,.144, .'519  64             160,000 

October     129,816  B8             14.1.000 

November 109,43,1  49             122, .100 

December 130.853  58            145,000 

1923 

.lanuary    168, 227*  75  197.500 

P.hruary    ..,.17S.S22t  SO  200.000 

March 210,716i  95  237, 500 

•Reportwl  by  166  (trms  with  a  capacity  of 
224.455  tons. 

t Report ril  by  166  firms  with  a  rapacity  of 
224,75.5  tons. 

tUeportecJ  hv  153  firms  with  a  capacity  of 
220.790  tons. 


Gain  in  Lumber  Production 

Based  on  reports  from  regional  asso- 
ciations the  National  Lumber  Manufac- 
turer.-"'  Association  reports  the  follow- 
ing comparison  of  lumber  movement 
for  the  fir.it  17  weeks  of  1923  and  for 
the  same  weeks  of  1922: 


shipments  Ordei» 

4.122.672.«3«  4.530.501.7(19 

1.0«7.2I7.(I0«  ).J«4.57».592 

1,235.455,0)0  I.U5.925,)97 


Yenr  rri"duclion 

I92J       1,SII,nft.2">1 
1922       J.04I, 220.554 

I92J 
IiHToM.'  770.115.759 
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Decision  in  Metal  Trim  Case 
Expected  This  Month 

Washington  Correspondence 

Lively  interest  is  being  displayed  re- 
garding the  decision  which  the  Joint 
Board  for  Jurisdictional  Awards  in  the 
Building  Industry  will  render  in  the 
so-called  metal-trim  case.  The  decision 
is  expected  at  the  next  meeting,  the 
latter  part  of  May.     While  the  metal- 


trim  case  involves  comparatively  little 
money  the  decision  will  have  an  impor- 
tant bearing  on  the  fut.re  of  the  juris- 
dictional awards  board. 

The  issue  is  between  the  carpenters' 
union  and  the  sheet-metal  workers' 
union.  Previously,  the  board  decided 
that  metal-trim  work  belonged  to  the 
sheet-metal  workers.  The  carpenters 
refused  to  accept  this  ruling,  and  sev- 
eral expensive  strikes   in   the   building 


trades  have  resulted.    At  its  last  meet- 
ing the  board  re-opened  the  case. 

The  case  is  felt  to  present  unusually 
delicate  features  for  the  board  because 
of  its  previous  ruling  and  the  attitude 
of  the  conflicting  unions.  If  the  new 
decision  is  not  accepted  by  the  losing 
side  it  is  feared  that  the  entire 
authority  of  the  board  may  be  placed  in 
jeopardy,  as  adherence  to  its  decisions 
is  voluntary. 


Weekly  Construction  Market 

'pHIS     limited     price     list     is     published  Moreover,  only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

*  weekly   for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     for    the     important    cities, 

rent    prices    on    the    principal    construction  can    be    had    by    noting    actual    biddings    as  The    )a«t    complete    list    will    be    found    in 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section.  the      issue     of      May      3 ;      the     next,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  June  7. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco     Seattle   Montreal 

Structural  shapes,  100  lb -|-?3.64  34.30      $i.'^0  +S3.40  3.5.SS  ?4.20  S3.SS         554.10  ?3.7S 

Structural  rivets,  100  lb -1-4.40  S.OO        S.2S  3.75  4,2S  5.15  5.00       -1-4. 75  6.00 

Reinforcing  bars,  f  in.  up,  100  lb -|-3.S4  4.25         3. IS  -|-3.32|  3.45  3.8S  3.40          4.10  3.50 

Steel  pipe,   black,  21  to  6  in.  lap, 

discount 49%  50%          45%  S9|%  53-5%  36%  4-35.2@47.6%  30. 15  32.76 

Cast-iron  pipe,  6 in.  and  over, ton 58.50  —56.00  4-61.00  4-60.20  60.50  -1-69.00  60.00       4-70.00  60.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.70@2.80  3.25  2.25  2.20  2.39  2.85  2.71  2.90  2.68 

Gravel,  i  in.,  cu.yd 2.25  1.90  2.25  —2.00  1.75  1.90  2.15  1.25  1.50 

Sand.cu.yd H-1.25  1.24  1.90  —2.00  1.00  1.00  1.50  1.25  1.25 

Crushed  stone,  J  in.,  cu.yd 1.75  2.00  2.50  —2.00  2.25  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 65.00        4-42.00      53.00        60.00        4-46.75       4-44.00  41.00        31.00      90.00 

Lime,  finishing,  hydrated,  ton 4-18.60        4-23.50       22.50         20.00  25.50  24.00  22.00        24.00      21.00 

Lime  common,  lump,  per  bbl 3.00@3.25     4-150         2.50  1.50  1.25  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000 23.50        4-14. CO       13.10         11.00  17@19  12.00  15.00         13.00       16.50 

Holiow     building    tile,    4x12x12, 

perblock.... Not  used  .0893       .115  .1032  .0836  .065  ....  .11        .115 

Hollow    partition    tile     4x12x12, 

perblock -|-,1S73  .0893       .115  ....  ....  .065  .108  .11 

Linseed  oil,  raw,  5  bbl.  lots,  gal 1.16  —1.26        1.42        4-1.35        —1.29        4-144  1.24  .86        1.15 

Common  Labor: 

Common  labor,  union,  hour ....  .75  .35 .50@.55  .56J        ....  

Commonlabor,  non-union,  hour .30     .30®. 50         .72J       .35®. 50       .35@.50  .50  4-.50@.62J  4-.30 

Explanation  ot  Prices — Prices  are  to  con-  Minneapolis  quotes  on  flr  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price 

tractors  in  carload   lots  unless  other  quan-  Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to   railway   depot   at   any   ter- 

ties    are    specified.     Increases    or    decreases  ment   on   cars.      Gravel    and   crushed   stone  minal.     Common  lump  lime  per  ISO-lb.  net. 

from   previous   quotations   are   indicated   by  quoted    at    pit.      We    quote    on    brown    lime  Lumber   prices  are   to   dealers   in   ^■srds  at 

+    or    —    signs.     For   steel    pipe,    the    pre-  per    180-lb.    net ;    white    is    $1.70    for   Kelly  San  Francisco,  for  No.  1  flr  common, 

vailing   discount    from   list   price    is   given:  Island  and  $1.60  for  Sheboygan.     Common  Seattle  quotes  on  Douglas  flr   (delivered) 

45-5%    means  a  discount  of   45   and   5   per  labor  not  organized.  instead   of   pine.     Lump   finishing  lime   per 

cent.     Charge  is  15c.  per  100  Ih.  for  cutting  Denver    quotes    on    flr    instead     of  pine.  ISO-lb.  net.     Hollow  building  tile  delivered, 

reinforced   steel   into    2-ft.   lengths   or   over.  Cement    "on   tracks"  ;    gravel    and    sand    at  Hydrated   lime   in  paper  sacks.     Sand  and 

New    York    quotations    delivered,    except  P''^   .'^Irh.  °onTh'   "^f'   brick,   hollow  tile  S^^v*-''    at    bunkers.      Steel-pipe,   per    100   ft. 

r^^c■ornior?ur^i^^^r^28o'S'^lbf  l-s^^^'^an^seeroil,'^'    el'^^'e?ed',^1^Tr^ot  /iontrea,    quotes    on    Douglas    fir.       Sand. 

^^  ^n^ hyTr^te'd"Tme'To%.'"car'l  "t'Jj-e  ^S!;  bbl.      Common    lump    lime   per    180-Ib.    net.  -^one,   f^-vel   and   lump   lirne   per  ton.    Ce- 

trucks" :  linseed  oil  and  cast-iron  pipe  f.o.b.  Atlanta    quotes    sand,    stone    and    gravel  i^avel    and    sCe    on    sfding      brljk    f  o^^^ 

Labor-Concrete  _. laborers;     rate      815c.:  Per    ton    mstead    of    cu.yd.      Common    lump  flant  ;  steel  an^pipe  at  warehouse.     Holfow 

buildmg   laborers,    7oc. ;   mmimum   for  pick  '"ne  per   180-Ib.   net.  til^.   p^^   ft      Cement   price   is   in   Canadian 

and  shovel  men,  50c.  per  hr.  Dallas   quotes  lime  per   180-lb.  bbl.    Steel,  funds  (the  Canadian  dollar  stands  at  98  03) 

.     ,          ,                .       >.  ..  cement,    cast-iron    pipe    and    crushed    stone  Bag  charee  is  SOc   ner  bbl      Discount  nf  lOc 

ChicaBo    quotes    hydrated    lime    in    50-lb.  f.o.b.   cars,    other   materials   delivered.  per  bbl    foroavment  witiiin   In  dSvs  from 

bags:    common   lump   lime   per   180-lb.   net.  Saa   Francisco   quotes   on   Heath   tile.    5}  date   of   shipmenTstlel   nine    ne?   100   fT 

Lumber  delivered  on  Job.  x    8    x    11  J.      Prices    are    all    f.o.b.    ware-  net ;  2J-in!,l32;76 ;  6-in.!  $108? 

Changes  Since  Last  Week 

Despite    vireaker   undertone    of   pig-  ience  of  mill;   $2.70  named  where  de-  neapolis  and  $1.25  per  M.  ft.  in  Denver, 

iron  market,  cast-iron  pipe  advanced  $2  liveries  are   specified.     Bars  quoted   as  Linseed  oil   rdse    3c.    in   Denver  and 

in  Chicago  and  Denver  and  $4  in  Dallas  lowr    as    $2.40    for    indefinite    delivery;  10c.  per  gal.  in  Chicago.    Decline  of  5c. 

during  last  two  weeks.     Atlanta,  how-  $2.65   and    higher   on   orders    involving  reported    in    Minneapolis    and    2c.    per 

ever,  reports   drop   of  $2   per  ton,  in  earlier  shipping  specifications.  gal.  in  -Atlanta,  during  week, 

■week.                                                     ,       .„  ^^^'^    advanced    25c.    per    cu.yd.    in  The  wage  schedule  for  the  following 

Recent  steady  advance   in  steel  mill  New    York,    during    last    two    weeks,  trades    has   been   adopted    in    Montreal 

prices,    reflected    in    higher   warehouse  owing  to  higher  production  costs.     Chi-  for   the   balance   of   the   current   year: 

quotations  in  New  York,  Chicago  and  cago,  however,  reports  reduction  of  25c.  painters,  60c.;  stonemasons,  90c.;  plas- 

Seattle,  on  shapes,  rivets  and  bars.  per  cu.yd.  in  sand,  gravel  and  crashed  terers  and  bricklayers,  $1  and  common 

Mill  prices,  however,  easier  at  pres-  stone.  laborers,  30c.  per  hour, 

ent,  particularly  in  steel  bars.     Stnic-  Hydrated     finishing     lime     advanced  Granting   of  wage   demand   to  brick 

turals  and  reinforcing  bars  more  quiet.  50c.   in   Atlanta   and   $1.50   per  ton   in  handlers  in  the  Hudson  River  District, 

Dropping  off'  in  demand  for  oil  storage  New    York,    during    last    two    weeks,  supplving  the   New  York  market,  will 

tank-plates    and   car   material.     Plates  Brick  also  reported  higher  in  Atlanta;  bring'the  cost  of  unloading  brick  barges 

quoted  at  $2.50(5)$2.65  per  100  lb.,  f.o.b.  prices  stable  elsewhere.  to  $1  per  M.  or  $25  per  day  per  man. 

mill,    for    deferred    deliveries;    earlier  Lumber  developing  a  stronger  mar-  New  York  price  remains  unchanged  at 

shipments  commanding  $2.75.     Shapes  ket.    Yellow  pine  timbers  up  $2  in  At-  $20  per  M.,  alongside  dock,  despite  in- 

now   $2.50@$2.60,  shipped   at  conven-  lanta;  Douglas  fir  advanced  $1  in  Min-  creased  cost  in  handling. 
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This  Water- Works  Issue 

IN  RECOGNITION  of  the  promising  convention  of  the 
American  Water-Works  Association  at  Detroit  next 
week,  much  of  the  space  of  this  issue  is  devoted  to 
water-works  and  related  topics.  In  range  of  subjects, 
interest,  and  value,  particularly  interest  and  value  to 
the  water-works  operator,  we  feel  that  this  water-works 
issue  surpasses  any  that  has  been  brought  out  by  this 
journal  or  either  of  its  predecessors.  A  new  feature  is 
afforded  by  devoting  nearly  all  of  the  current  Job  and 
Office  Section  to  the  water-works  field. 

Locomotive  Water  Supplies 

QUESTIONS  of  water  supply  have  been  considered 
hitherto  mainly  from  the  point  of  view  of  domestic 
and  manufacturing  uses  or  consumption,  but  increasing 
attention  is  being  given  tc  railway  water  supply,  both 
for  drinking  purposes  and  for  the  locomotives.  On  the 
part  of  railroad  officials  there  is  a  growing  appreciation 
of  the  fact  that  water  service  means  something  more 
than  providing  water  of  some  sort  at  convenient  inter- 
vals for  filling  the  tender  tanks.  It  involves  supplying 
water  of  good  quality  as  well  as  in  adequate  quantity 
and  at  the  required  places.  Furthermore,  it  has  an 
important  relation  to  the  operating  efficiency  of  the 
railway.  As  a  result  of  wider  appreciation  of  these 
economic  aspects  there  is  an  increasing  tendency  to 
establish  water  service  departments  having  control  of 
the  entire  question  of  water  supply  on  the  railway, 
instead  of  having  this  service  divided  between  the  en- 
gineering, mechanical  and  bridge  and  building  depart- 
ments, as  has  been  general  practice  in  the  past. 

Backfilling  Reforms 

BACKFILLING  is  the  one  element  in  installing  un- 
derground services  in  paved  streets  which  is  most 
commonly  poorly  done.  Pavement  failures  have  always 
T)een  numerous  because  of  settlement  over  trenches 
joosely  filled  and  quickly  covered,  but  now  with  increas- 
ing truck  traffic  and  far  heavier  loads  these  failures 
are  becoming  alarming.  So  bad  has  the  situation  be- 
come in  some  large  cities  that  drastic  correction  is  con- 
templated. In  Philadelphia  the  Bureau  of  Water  engi- 
neers predict  that  it  may  be  necessary  to  retain  5  per 
cent  of  the  contract  price  for  12  months  if  present  ex- 
perience with  sunken  trench  fills  shall  continue.  The 
penalty  it  will  be  noted  is  put  on  the  contractor.  A."* 
specifications  for  trenching  are  commonly  written  it 
may  be  questioned  whether  the  contractor  can  be  ju.xtly 
held  rc-^ponsible  for  the  stability  of  backfill.  Disquisi- 
tion on  abstract  justice  will,  however,  gain  the  con- 
tractor nothing.  He  has  to  correct  the  fault  or  submit 
to  the  penalty,  if  the  engineer  chooses  to  make  him. 
Almost  any  trench  can  be  backfilled  so  that  there  will 
be  no  con.siderable  .settlement.  Every  experienced  con- 
tractor knows  how.  He  knows  too  that  it  will  co.xt  more 
money  than  the  city  engineer  ij<  in  the  habit  of  thinking 
ought  to  be  paid  for  backfilling.     To  meet  competition 


and  get  the  contract  he  takes  the  chance  that  everyday 
practice  will  pass  the  inspector  and  that  the  pavement 
will  bridge  over  any  defects  for  a  long  enough  time  to 
furnish  the  backfilling  an  alibi.  Altogether  the  situa- 
tion is  one  for  which  the  city  engineer  is  as  largely 
responsible  as  is  the  contractor.  For  better  practice 
both  must  regard  backfilling  as  an  essential  unit  of  the 
structure  and,  therefore,  as  something  which  has  to  be 
paid  for  at  a  cost  proportionate  to  its  quality. 

Courageous  Pioneering 

PIONEERING  on  a  large  scale  and  in  the  face  of 
considerable  opposition  is  now  going  on  at  the  Port 
Reading  Creosoting  Plant  in  New  Jersey.  The  super- 
intendent of  the  plant,  basing  his  action  on  the  results 
of  a  test  of  some  pine  ties  which  are  still  in  good  con- 
dition after  eleven  years  of  service  although  impreg- 
nated with  only  three  pounds  of  creosote  to  the  cubic 
foot,  has  started  treating  ties  with  a  mixture  of  thirty 
per  cent  creosote  and  seventy  per  cent  fuel  oil.  This 
mixture  gives  approximately  the  same  amount  of  creo- 
sote per  cubic  foot  in  the  treated  ties  as  is  in  the  test 
ties  and  in  addition  there  will  be  a  few  pounds  of  fuel 
oil.  No  other  plants  in  the  country,  except  those  using 
zinc  chloride  in  combination  with  creosote,  have  gone 
so  far  in  an  attempt  to  conserve  the  limited  supply  of 
creosote.  The  step  is  opposed  by  many  members  of  the 
American  Wood  Preservers  Association  in  spite  of  the 
demonstration  of  the  test  ties  still  in  service  which  they 
saw  on  their  inspection  trip  last  week.  Unfortunately 
it  will  be  years  before  the  results  of  this  vast  experi- 
ment will  be  known.  But  if  it  is  as  successful  as  the 
ties  in  the  test  section  seem  to  indicate  this  action  will 
have  been  a  notable  step  in  the  direction  of  economical 
timber  preservation. 

A  .Tob  for  the  Engineer 

ANYTHING  that  can  be  done  to  reduce  the  killings 
and  maimings  due  to  the  motor  vehicle  is  worth 
while.  The  horror  at  the  multiplicity  of  such  accidents 
is  growing  and  the  demands  for  a  cure  become  more 
and  more  insistent.  The  danger  now  is  that  too  much 
reliance  will  be  placed  in  driver  control.  We  find,  for 
instance,  that  the  country's  police  chiefs,  assembled  in 
New  York  City,  are  "agreed  that  the  remedy  is  a  more 
careful  system  in  licensing  drivers,  a  system  that  will 
exclude  the  careless  and  the  inefficient  from  the  opera- 
tion of  cars  of  any  kind."  Such  control  is  most  neces- 
sary—but  it  will  save  only  a  part,  and  a  small  part,  of 
the  accidents.  Most  motor  accidents  are  due  either  to 
a  state  of  mind  which  inheres  in  the  driving  of  an 
automoV)ile  or  to  conditions  beyond  the  control  of  the 
driver.  More  elaborate  examination  of  drivers  will 
do  little  to  change  this  state  of  mind.  On  the  other 
hand  overcrowded  streets,  unnecesnary  parking,  lax 
crossing  regulation,  inadequate  and  unsystematized 
traffic  lanes,  are  the  main  sources  of  motor  accidents. 
To  cure  these  evils  is  r  job  for  the  engineer. 
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High  Spots  in  a  Business  Meeting 

MEETINGS  such  as  that  of  the  Chamber  of  Com- 
merce of  the  United  States  are  worth  while  not  so 
much  for  the  actual  production  of  constructive  thought 
or  action  at  the  meeting  itself  as  for  the  dissemination 
of  ideas  throughout  the  country.  At  New  York  last 
week  four  or  five  thousand  of  the  influential  business 
men  of  this  country  met  in  sober  consideration  of  na- 
tional business  problems.  They  listened  to  papers  and 
reports  of  their  committees  and  at  the  end  they  adopted 
without  objection  some  rather  colorless  resolutions  pro- 
vided for  them  by  a  committee.  On  the  face  of  it  this 
was  not  worth  the  cost.  But  the  real  benefit  is  to  come 
when  all  of  these  men  go  home  there  to  spread,  both 
formally  and  infonnally,  the  thoughts  they  absorbed  in 
the  three  days'  sessions. 

By  intent  the  meeting  emphasized  the  problem  of 
transportation.  The  restriction  of  proper  business  ex- 
pansion by  the  confused  treatment  of  the  railroads,  and 
the  lack  of  co-operation  between  rails,  waterways  and 
highways  cries  out  for  correction.  To  that  end  the 
Chamber  has  initiated  the  so-called  Transportation  Con- 
ference to  formulate  some  program  for  reform.  That 
conference  has  only  just  started  and  could  not  therefore 
report  at  the  meeting  but  the  outline  of  what  it  pro- 
poses to  do,  which  was  reported,  indicates  an  investiga- 
tion of  unprecedented  scope  and  authority.  Merely  to 
inform  the  members  of  the  extent  of  the  problem  and 
the  prospective  information  to  be  obtained  was  dis- 
tinctly worth  while,  for  it  should  serve  to  restrain  those 
who  see  in  the  transportation  problem  onlj'  those  diffi- 
culties which  affect  them  alone  and  who  are  too  prone 
to  rush  into  proposed  solutions  which  would  complicate 
more  than  solve. 

On  the  other  major  subject  of  the  meeting,  immigra- 
tion, the  results  of  the  meeting  are  not  so  impressive. 
The  Chamber's  committee — and  the  resolutions'  com- 
mittee— advocate  some  letting  down  of  the  immigration 
bars,  not  to  the  extent  which,  those  seeking  cheap  labor 
would  wish  but  sufficient  to  get  what  they  believe  would 
be  a  better  selection  of  new  blood.  The  difficulty  is  that 
they  offer  no  constructive  I'ecommendations  as  to  how 
this  selection  is  to  be  made  and  there  is  still  much 
vagueness  as  to  just  what  quality  in  an  immigrant 
makes  him  desirable.  The  danger  of  selection  by  na- 
tionality was  pointed  out  by  one  of  the  invited  speakers 
and  another,  who  holds  the  strategic  position  of  chair- 
man of  the  immigration  committee  of  the  House  of  Rep- 
resentatives, while  admitting  that  we  need  "more  pro- 
ducers and  fewer  peddlers"  stated  unequivocally  that 
restrictions  are  to  be  tightened  rather  than  loosened. 
The  net  impression  from  the  meeting  is  that  there  is 
considerably  more  imagination  than  fact  in  most  of  the 
ideas  regarding  the  immigrant,  but  that  the  average 
business  man  is  afraid  of  too  free  an  immigration 
policy. 

One  further  fact  was  hammered  home  to  the  thou- 
sands who  heard  Secretary  Hoover's  address.  That  is 
the  individual's  responsibility  for  the  business  stability 
of  the  next  few  months.  Mr.  Hoover  made  clear  the 
changed  production  and  consumption  status  of  the 
United  States  since  the  war  and  said  a  needed  word 
against  extreme  caution  or  panicky  fear  for  the  future, 
but  at  the  same  time  none  of  his  hearers — all  of  whom 
have  control  of  the  reins  of  some  business — could  go 
away  and  think  that  he  could  proceed  happily  on  any 


unrestricted  path  of  price  elevation  or  overproduction 
and  hope  to  gain  while  his  fellows  exercised  more  sane 
judgment.  To  have  done  this  was  an  excellent  reason 
for  the  existence  of  a  Secretary  of  Commerce. 

Finally,  an  engineer  commenting  on  this  business 
mans'  meeting  must  perforce  note  the  almost  com- 
plete absence  of  his  professional  fellows.  Enough  has 
been  said  to  show  that  the  topics  discussed  were  not 
only  of  interest  to  engineers  but  such  as  would  have 
been  illuminated  by  their  discussion.  The  engineer, 
however,  continues  to  consider  himself  aloof  from  busi- 
ness or  possibly  the  business  man  continues  to  consider 
the  engineer  only  an  employee  or  professional  adviser. 
That  both  business  man  and  engineer  would  benefit  by 
closer  co-operation  goes  without  saying.  To  bring 
about  that  co-operation  continues  to  be  one  of  the  great- 
est problems  for  the  engineering  profession. 


Water  Waste  in  Chicago 

WATER  waste  continues  merrily  on  its  way  in  Chi- 
cago. The  latest  annual  report  of  Alex  Mur- 
dock,  city  engineer,  states  that  the  peak  in  the  daily 
pumpage  is  more  than  a  billion  gallons  or  at  a  rate  of 
367  gal.  per  capita.  The  really  significant  fact  how- 
ever, is  that  Chicago  has  so  little  pressure — 18  lb.  is  the 
average  normal  in  the  summer.  Unless  some  method  is 
devised  to  check  waste  Mr.  Murdock  baldly  and  propheti- 
cally states  that  there  are  no  limits  to  the  needs  of 
additional  stations,  mains  and  pumps. 

What  is  Chicago  going  to  do  about  water  waste? 
How?  When?  Engineers  and  thinking  citizens  who 
have  looked  closely  into  the  situation,  as  did  the  Chicago 
Bureau  of  Public  Efficiency  six  years  ago  and  the  West- 
ern Society  of  Engineers  at  its  annual  mid-winter  con- 
vocation in  January  are  certain  there  must  be  an  end 
point  soon.  The  estimable  report  of  the  bureau  was 
brought  up  to  date  and  the  latest  phases  of  the  situation 
were  put  before  the  society  but  not  much  headway 
seems  possible,  for  the  solution  requires  general  educa- 
tion of  the  citizens  to  push  the  mayor  and  council. 
However,  two  vulnerable  points  of  attack  which  politi- 
cians and  the  general  public  can  understand  were  made 
available.  Mr.  Murdock's  discussion  of  the  low  pressure 
discloses  that  75  per  cent  of  the  people  do  not  get  ade- 
quate service.  L.  R.  Howson,  in  a  most  exhaustive 
paper,  replete  with  figures,  charts,  diagrams  and  com- 
parisons, showed  diagrammatically  this  drop-down 
curve  of  pressures  after  leaving  the  pumping  stations. 
The  second  point  of  laj-man  vulnerability  is  the  fact 
brought  out  by  Maj.  Myron  B.  Reynolds,  engineer  of 
the  water  department,  to  the  effect  that  the  water  busi- 
ness is  no  longer  a  money-making  nroposition.  It  is 
beginning  to  run  behind.  No  more  can  the  budget  mak- 
ers look  to  the  water  consumer  to  make  up  deficits  in 
the  corporate  fund.  Last  year  for  the  first  time  the 
plotted  line  of  expenditure  hopped  over  the  line  of  re- 
ceipts by  a  million  or  so. 

The  newly  elected  mayor  of  Chicago,  if  he  and  his 
council  are  wise,  will  be  able  to  make  a  "showing" 
quicker  in  the  water  department  than  in  any  other  mu- 
nicipal activity.  No  place  else  can  he  make  such  a  sav- 
ing and  at  the  same  time  increase  service  to  such  a  large 
majority  of  his  constituency.  If  within  a  reasonable 
time  he  shows  no  sign  of  attacking  the  problem,  engi- 
neers should  lose  no  time  in  making  their  influence  felt 
in  backing  up  the  judgment  of  the  department's  staff, 
which  for  years  has  advocated  waste  elimination. 
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A  Turning  Point 

AN  EPOCH  Is  marked  in  the  life  of  the  American 
jt\  Association  of  Engineers  by  the  Norfolk  conven- 
tion of  last  week.  The  organization  has  now  definitely 
passed  from  promise  and  hope  to  productive  achieve- 
ment. Its  committee  reports  show  work  of  real  and 
extensive  value.  Certain  of  the  results  outmatch  any- 
thing that  has  been  brought  forward  by  other  engineer- 
ing organizations  in  the  field  of  professional  activities. 
The  report  of  the  convention  on  another  page  of  this 
issue  briefly  sets  forth  the  record  of  production. 

Why  has  this  work  been  accomplished?  The  men  in 
the  American  Association  are  no  different  from  those 
in  other  societies.  Perhaps  there  is  a  larger  proportion 
of  younger  men,  and  also  more  of  the  men  whose  tem- 
peraments lead  them  to  seek  results  rather  than  dignity 
or  distinction.  But  otherwise  they  are  much  the  same 
kind  of  men  as  are  found  in  the  technical  societies. 
The  distinctive  thing  about  the  association,  we  are  in- 
clined to  believe,  is  its  atmosphere  of  courage.  No  fear 
prevails  there  in  the  matter  of  a  frank  attack  on  pro- 
fessional evils — unfair  competition,  abuse  of  position 
to  obtain  personal  advantage,  unsatisfactory  relations 
between  engineers  or  between  public  and  engineers, 
political  activities,  or  such  plainer  evils  as  incompe- 
tence. That  quality  of  courage  can  carry  the  associa- 
tion far.  It  provides  an  atmosphere  in  which  many 
engineers  find  their  best  working  conditions,  in  which 
they  can  think  and  act  without  too  many  hampering 
fetters,  joining  their  strength  with,  that  of  other  men 
of  the  same  temper. 

With  this  great  asset  of  courage  and  with  the  record 
of  production  it  now  has  made,  the  association  is  at 
the  entrance  to  a  worthwhile  career.  Its  achievements 
so  far  are  fruitful  beginnings  of  broader  and  more  in- 
fluential activities.  The  opportunity  is  before  it  to  be- 
come a  lasting  force  in  the  field  of  professional  engi- 
neering— (■/  it  survives. 

If  it  survives,  we  say  in  all  earnestness.  For  at  the 
very  moment  when  it  demonstrated  its  ability  to  pro- 
duce, the  association  also  gave  signs  of  being  stricken 
with  serious,  perhaps  fatal,  disease.  Selfishness,  mis- 
understanding and  quarrelsomeness  are  at  work.  Per- 
haps they  are  in  part  an  outgrowth  of  the  very  quality 
of  courage  which  is  the  association's  chief  virtue.  How- 
ever, they  all  but  paralyzed  the  activities  of  the  con- 
vention and  were  prevented  only  by  a  small  margin  from 
splitting  the  organization  in  two. 

Disintegration  threatens  today  almost  as  much  as  at 
the  convention.  The  danger  is  less  threatening  only 
because  the  full  extent  of  the  evil  is  now  apparent  and 
all  the  forward-looking  elements  of  the  association  un- 
derstand the  challenge  to  their  efforts  for  progress. 
They  are  united — or  will  be  if  they  realize  their  oppor- 
tunity. The  issue  is  disintegration  into  non-coherent 
and  worthle.ss  fragments.  It  can  be  met,  we  feel  confi- 
dent, and  progress  assured,  if  the  association's  sup- 
porters will  rally  under  the  banner  of  harmonious  pur- 
pose for  the  advancement  of  the  profession,  devoid  of 
narrow-visioned  planning  for  group  advantage. 

Out  of  such  union  of  purpose,  we  believe,  there  will 
develop  a  truer  understanding  of  the  a.s.sociation's  es.sen- 
tial  problem.  For  there  is  a  real  problem,  and  it  is  a 
difficult  one.  Becaose  it  is  misunderstood,  and  seen 
from  one-.'<ided  viewpoints  and  interpreted  narrowly 
rather  than  br>cause  of  .sinister  purposes — the  internal 
strife   :i;id   bickering   have   come    about.      Tlie   problem 


lies  in  the  fact  that  much  of  the  work  and  the  inspii'a- 
tion  of  the  organization  centers  in  its  national  activities, 
while  the  chapters  are  the  source  of  nearly  all  its  life 
blood.  It  will  be  solved  only  when,  while  maintain- 
ing the  national  functioning  unimpaired,  and  indeed 
e.xtending  it,  the  chapters  are  so  developed  as  to  acquire 
lasting  vigor  and  independent  productiveness.  The  so- 
lution is  to  be  attained  not  by  decentralization,  not  by 
dispersing  national  authority  and  national  initiative  to 
a  hundred  chapters,  but  by  fully  awakening  the  local 
initiative  and  applying  it  to  the  local  problems  and  op- 
portunities.   That  is  and  will  remain  a  local  problem. 

Two  years  ago,  when  the  association  first  entered 
upon  the  experiment  of  decentralization  into  local 
groups  held  together  by  rather  loose  federation,  we  were 
apprehensive  of  the  outcome.  "Tradition  would  lead  us 
to  be  fearful  of  the  plan,"  we  said.  "If  the  chapters 
throughout  the  country  grasp  and  handle  the  local  prob- 
lems to  the  credit  of  the  profession,  and  at  the  same 
time  continue  loyal  adherence  to  the  national  body, 
the  decentralized  policy  will  be  adjudged  successful." 
Today  we  have  the  answer  to  these  questioning  doubts. 
The  policy  has  not  proved  successful.  The  attack  on 
local  problems  has,  with  some  exceptions,  been  neither 
energetic  nor  successful,  and  the  aim  to  support  national 
work  has  been  submerged  by  local  aims. 

Local  activity  can  be  made  a  success — that  has  been 
demonstrated  in  the  American  Association  of  Engineers 
itself;  and  inasmuch  as  some  of  the  local  sections  of 
other  societies  have  managed  to  be  no  more  than  dig- 
nified and  respectable  failures,  the  association  need  not 
be  discouraged  if  only  a  few  of  its  chapters  have  suc- 
ceeded in  developing  vital  work  in  their  own  communi- 
ties. But  more  than  any  of  the  technical  societies,  the 
association,  because  of  its  nature  and  objectives,  must 
make  its  chapters  strong,  for  it  is  there  that  the  interest 
and  the  coherence  of  the  membership  are  born.  And  the 
chapters  must  make  the  national  work  strong,  and  must 
support  it  with  faith,  enthusiasm  and  initiative. 

Finances,  of  course,  are  an  always  present  problem, 
just  as  is  that  of  chapter  activities.  And  so  also  is  it 
a  problem  how  to  satisfy  those  who  feel  discontented 
because  they  have  not  received  a  money  return  through 
the  association's  activities  to  outbalance  their  member- 
ship dues.  Not  all  of  the  membership  realizes  as/:'lcar]y 
as  it  should  that  the  profession  jointly  must  work  out 
the  difficulties  which  beset  all  of  its  several  parts  and 
that  no  single  small  group  can  look  for  much  assistance 
in  its  individual  narrow  problems  elsewhere  than  in  a 
general  lifting  up  of  all  parts  of  the  profession. 

But  at  the  present  turning  point  in  the  association's 
existence,  these  matters  of  detail  may  be  left  to  one 
side.  All  members  and  all  groups  must  fix  their  view 
on  the  purposes  and  ideals  on  which  the  association's 
future  will  be  built.  It  is  possible  that  they  may  have 
been  forgotten,  and  may  need  to  be  recalled.  In  the 
end,  each  single  member  of  the  association  must  carry 
within  hlm.self  a  true  appreciation  of  the  real  justifica- 
tion of  his  membership,  namely,  the  wi.sh  to  join  in  a 
large-scale  co-operative  movement  for  the  solution  of 
the  professional  problems  confronting  the  engineering 
profe.ssion  it.self  and  the  community  as  a  whole,  for  the 
betterment  of  community  life,  and  for  raising  the  pro- 
fession by  increasing  its  usefulness  to  the  world. 
Through  such  an  appreciation  the  a.s.sociation  can  avoid 
ruin  aiifl  go  fdrward  in  safety  and  success.  It  is  now 
at  the  turning  point  of  its  career. 


860 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  20 


Detroit  320-M.G.D.  Filtration  Plant  Is  World's  Largest 

Eighty  4-M.G.D.  Units  Treat  Detroit  River  Water  at  the  High  Rate  of  160  M.G.D.  per  Acre— Steel  Roofs 
Over  Filters  and  Coagulant  Basins  Give  Uniform  Appearance — Whole  Plant  on  Piles 

By  Theodore  A.  Leisen 

Consulting  Engineer.   Department  of  Water  Supply,  Detroit,  Mich. 


DETROIT'S  new  water  purification  works  will  be 
the  largest  single  rapid  sand  filtration  plant  in  the 
world.  The  plans  in  their  entirety  provide  for  a  plant 
of  from  320  to  360  m.g.d.,  with  facilities  for  meeting 
peak  loads  of  short  duration  up  to  a  400-m.g.d.  rate.  No 
provision  has  been  made  for  future  extensions  to  the 
filter  because,  when  the  average  daily  consumption 
appro.ximates  250  to  300  m.g.d.,  the  limits  of  capacity 
of  all  equipment  and  structures  at  this  location,  includ- 
ing the  intake  tunnel  and  the  pumping  engines  as  well 
a.5  the  filter  plant,  will  have  been  reached,  and  an.v 
further  development  on  the  present  site  would  be 
injudicious  if  not  impossible.  Some  of  the  more  novel 
features  of  the  plant  include  higher  rates  of  filtration 
than  usual,  revolving  screens  for  ice  removal,  steel  roofs 


farther  upstream  and  sufficiently  distant  from  the  shore 
to  avoid  normal  pollution-laden  currents. 

Since  that  date  the  water  supply  for  the  city  of 
Detroit  has  been  taken  from  the  upper  end  of  the 
Detroit  River,  close  to  the  point  where  Lake  St.  Clair 
flows  into  it,  the  intake  crib  being  located  near  the  head 
of  Belle  Isle  and  opposite  the  easterly  section  of  the 
city  at  a  distance  of  3,200  ft.  southeastward  from  the 
shore  line  at  the  pumping  station  grounds,  locally 
known  as  Water-Works  Park.  The  intake  site  was 
selected  after  a  careful  survey  had  demonstrated  it  to  be 
the  point  most  remote  from  and  least  likely  to  be  aff^ected 
by  the  polluted  shore  currents  or  incidental  contamina- 
tion from  the  main  ship  channel.  Time  has  demon- 
strated the  soundness  of  the  judgment  of  the  engineer 


FIG.    1 — GENERAL    \  li:\\     l.vl.i  ii;.- r    1- il.lKArHjX    ri.AXT    IN   THE  WORLD — 320   M.G.D.    CAPACITY 

supported  on  steel  trusses.     Effective  sand  area  is  the  high 
ratio  of  67  per  cent  of  total  area  covered  by  the  filters. 


over  filters  and  coagulant  basins,  triangular  spacing  of 
columns  in  the  filtered-water  basin  and  rapid  mixing  at 
high  velocities. 

As  a  prelude  to  a  description  of  the  filtration  plant, 
a  brief  general  description  of  the  water-works  as  well 
as  some  allusion  to  the  developments  leading  up  to  the 
adoption  of  plans  for  a  filter  would  seem  desirable. 
Prior  to  1874  the  pumping  station  and  intake  were 
located  at  the  foot  of  Orleans  St.  about  three  miles 
farther  down  the  river  than  the  site "  of  the  present 
station.  The  rapidly  increasing  pollution  of  the  river 
made  water  from  the  Orleans  St.  intake  unsafe  and  in 
1873,  in  an  effort  to  get  beyond  the  contaminated  zone, 
the  property  on  East  Jefferson  Ave.  was  acquired  and 
construction  started  on  a  new  pumping  station,  a  small 
settling  basin  and  an  intake  pipe.  This  intake  pipe  and 
two  subsequent  ones  extended  but  a  short  distance  into 
the  river.  With  the  increasing  concentration  of  urban 
population  upstream,  within  a  comparatively  few  years 
the  supply  again  began  to  exhibit  evidence  of  excessive 
pollution,  virtually  a  repetition  of  the  earlier  experience 
at  the  Orleans  St.  site.  To  combat  this  growing  menace 
and  to  provide  a  larger  supply  a  new  intake  crib  and 
connecting  tunnel  were  built   in  1904,  the  crib  located 


who  made  the  selection.  A  brick  tunnel  10  ft.  in  diam- 
eter extends  from  the  intake  to  the  shore  shaft  whence 
the  water  passes  through  a  10-ft.  conduit  and  several 
smaller  conduits,  either  into  the  small  settling  basin  or 
directly  to  the  suction  wells  of  the  pumping  stations. 

In  the  effort  to  secure  a  pure  source  of  water  supply 
through  the  medium  of  shifting  locations  of  the  intakes, 
the  ultimate  available  goal  had  been  attained  in  the 
present  intake,  as  there  is  no  evidence  extant  to  war- 
rant the  belief  that  a  further  extension  of  the  tunnel 
towards  Lake  St.  Clair  would  be  'productive  of  better 
results.  As  a  natural  sequence,  some  method  of  treating 
the  water  appealed  to  reason  as  the  logical  solution  for 
safeguarding  the  supply.  In  1913  calcium  hypochlorite 
was  resorted  to  as  a  sterilizing  medium  for  ameliorating 
a  typhoidal  condition  which  had  been  gradually  exceed- 
ing a  normal  stage.  Liquid  chlorine  was  adopted  in 
1914  and  has  been  used  continuously  to  the  present 
time.  That  the  treatment  was  necessary  is  evidenced  by 
the  fact  that  for  eight  years  prior  to  1914  the  death 
rate  from  typhoid  fever  averaged  22  per  100,000  of 
population,  while  for  the  eight  years  since  then  the 
average  typhoid  death  rate  was  only  11,  and  during  the 
past  two  years  was  but  5  per  100,000  population. 
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The  foregoing  statements  outline  the  evolutionary 
efforts  taken  to  provide  a  better  water  supply  and  mark 
the  steps  which  pointed  inevitably,  if  undesignedly, 
towards  filtration.  Official  interest  in  the  question  of 
filtration  was  finally  enlisted  and  authority  granted  in 
1917  to  construct  a  small  experimental  plant,  the  chief 
object  of  which  was  to  prove  conclusively  the  correct- 
ness or  falsity  of  the  hypothesis  previously  advanced 
that  Detroit  River  water  could  be  treated  at  a  rate 
considerably  in  excess  of  what  heretofore  had  been 
deemed  feasible  or  had  been  in  general  use.  The  experi- 
mental plant  was  completed  and  put  in  service  the  latter 
part  of  1917.  Several  years'  operation  demonstrated 
that  the  water  could  be  filtered  with  efficient  results  up 
to  200  m.g.d.  per  acre. 

The  operation  of  the  experimental  filter  and  the  free 
distribution  of  its  output,  with  the  attendant  publicity 
derived  therefrom,  in  combination  with  a  growing  dis- 
taste for  chlorine  flavor,  were  potent  factors  in  mould- 
ing public  opinion  in  favor  of  filtration.  In  August, 
1920,  when  the  citizens  of  Detroit  voted  on  the  question 
of  issuing  bonds  to  the  extent  of  $12,000,000  one-half 
of  which  was  expressly  designed  for  the  filtration  work, 
the  verdict  was  overwhelmingly  in  favor  of  the  bonds, 
and  filtered  water  for  Detroit  became  assured. 

Final  Flfcr  Plans — A  general  plan  for  the  proposed 
filtration  plant  for  Detroit  was  prepared  by  the  writer 
in  1916-17,  founded  on  a  careful  study  of  existing  works 
in  their  relation  to  the  proposed  plant.  During  the 
writer's  absence  for  a  period  of  two  years  in  the  army, 
certain  other  plans  were  prepared  and  a  report  sub- 
mitted covering  a  complete  filtration  plant.  Upon 
returning  to  the  problem  in  1919  the  original  plans 
prepared  in  1916-17  were  investigated  and  carefully 
compared  with  the  plans  subsequently  submitted,  from 
the  viewpoints  of  both  construction  and  operation.   The 


FIG.    2— L.\YOUT  OF    I>KTROIT    I'lLTRATIO.V   PL.WT 

conclusion  was  reached  that  these  original  plans  pro- 
vided for  a  more  compact,  more  economical  and  more 
workable  plant  than  was  possible  by  any  of  the  othei' 
plans  which  had  been  prepared  meanwhile.  In  conse- 
quence, the  original  plans  have  been  adhered  to  in 
practically  every  detail  except  where  equipment  pre- 
viously ordered  necessitated  a  change.  (See  Engineei-- 
ing  News-Record,  June  17,  1920,  p.  1194,  for  general 
description  of  the  plant  before  the  details  were  worked 
out.) 

The  general  design  of  what  may  be  termed  the  com- 
plete filtration  plant  is  divided  into  three  separate 
structures:  (1)  The  low-lift  pumping  station;  (2) 
Coagulation  basins,  filter-beds  and  wash-water  tanks, 
all  combined  under  one  roof;  (3)  Filtered-water  reser- 
voir. The  complete  plant  occupies  a  rectangular  space 
810x937  ft.  or  slightly  over  17  acres.     The  filters  and 


riG.  3— DKTUOIT  irLTHATIo:.'  IL.V.NT  DUIUNG  CO.N-STHIfTirrN  liKKORlC  i;i.i:mkNTS  WKUK   IKpI  SHr»  IN 

Contrnrtor  mnvr..!  concrete  nnrl  oth^r  matTlal  to  pl?---  hy  I*  th;"  rhcmlcal  .lorasrp  hoiico  »"''/""«■';>•  °;'"  '•':"]'*- 
two  ral.lrw«v»  fpaDnlne  whnl..  9-arrc  er-a  rovrrp.!  hy  the  Ine  rhambpn.  h-tw-on  tl.o  nitors  Bncl  tl  r  coa pul.ilioii  basltiB. 
dO  flltfTB  nn<l  roagulatlon  ba'.in.     The  brldg<-llkp  ulruclurc        Kniire  weight  and  loading  are  carrlod  hy  piling 
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FIG.    4— FILTERED   WATER   BASIN    WITH   CIRCULAR 
COLUMNS  AND  FLARED  TOPS  AND  BASES 

coagulation  basins  combined  cover  9  acres  and  the 
filtered-water  reservoir  6.7  acres,  the  low-lift  pumping 
station  and  intervening  road  making  up  the  remainder 
of    the    area.      The    filter    area,    including    beds,    pipe 


galleries,  etc.,  is  2.98  acres  and  the  effective  sand  area 
is  2  acres,  so  that  the  actual  filtering  area  is  67  per 
cent  of  the  total  area  covered  by  the  filters,  giving  a 
higher  ratio  of  effective  sand  area  to  total  area  than 
exists  in  any  other  filter  plant  in  the  country,  which 
means  a  greater  degree  of  economy  than  heretofore 
achieved. 

Low-Lift  Pumping  Station — The  low-lift  pumping 
station  is  a  brick  building,  65x175  ft.  in  plan,  with  con- 
crete substructure,  located  between  the  filters  and 
filtered-water  reservoir,  immediately  over  the  10-ft. 
diameter  intake  conduit,  the  latter  being  removed  for 
the  full  length  of  the  station  and  re-connected  to  the 
station  at  both  ends.  The  water  flows  from  the  conduit 
into  the  sci'een  chamber  at  the  southerly  end  of  the 
station,  where  seven  electrically-operated  revolving 
screens,  each  6  ft.  wide  by  25  ft.  high  from  base  to 
normal  river  level,  serve  to  intercept  all  coarse  floating 
material  and  ice  formation,  provision  being  made  for 
cleaning  the  screens  while  in  operation.  The  screening 
element  is  composed  of  14-gage  copper  wire,  three 
meshes  to  the  inch,  which  leaves  clear  openings  about 
:'  in.  square,  and  provides  a  clear  water-way  through 
the  screens  in  the  ratio  of  six  to  one  of  the  cross- 
sectional  area  of  the  intake  conduit.     From  the  screen 
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FIG.   5— LOW-LIFT  PUMPING  STATION  FOR  DETROIT  WATER  FILTRATION  PLANT 
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chamber  the-  water  flows  into  the  suction  \viell,  26  ft. 
wide  by  11  ft.  deep,  directly  under  the  floor  of  the 
pumping  station. 

The  station  is  equipped  with  five  motor-operated 
centrifugal  pumps  having  a  combined  capacity  of  465 
m.g.d.,  designed  to  deliver  water  to  the  mixing  chamber 
of  the  coagulation  basin  against  a  head  of  about  26 
ft.  There  are  four  100-m.g.d.  and  one  65-m.g.d.  pumps. 
Three  of  the  pumps  are  operated  by  synchronous 
motors,  and  two  by  slip-ring  motors,  the  latter  two 
designed  for  a  10  per  cent  variation  in  speed  to  provide 
varying  rates  of  pumpage,  and  automatically  regulated 
to  maintain  a  fixed  level  in  the  coagulation  basins. 

A  balcony  surrounds  the  interior  of  the  station  at 
the  entrance  level,  with  the  pump  floor  20  ft.  below  the 
ground  level  as  a  provision  against  excessive  suction  lift 
during  periods  of  low  water  and  high  consumption. 

Filters — The  filtration  works  proper  are  all  under 
one  roof  in  a  structure  480  ft.  wide  by  810  ft.  long, 
with  a  three-story  building  at  the  center  of  the  north 
end  which  forms  the  main  entrance  to  the  filters  and 
constitutes  the  tower  for  the  wash-water  tanks.  It  also 
provides  space  for  the  chemical  and  bacteriological 
laboratory  and  other  offices.  Immediately  south  of  the 
entrance  building  are  the  eighty  filter  beds  occupying  a 
space  480x270  ft.;  and  south  of  these  are  the  coagula- 
tion basins,  with  the  mixing  chamber  and  chemical 
feed  and  storage  space  between  the  filters  and  coagula- 
tion basins. 

The  mixing  chamber  is  considerably  smaller  in  pro- 


FIG.  7— THREE-WAY  REINFORCING  OVER  COLUMN  HEADS 

Zigzag  expansion  joint  in  roof  slab  of  filtered  water  basin, 
which  is  supported  on  columns  spaced  2  ft.  c.  to  c.  at 
points  of  an  equilateral  triangle. 

portion  to  the  capacity  of  the  plant  than  those  which 
have  been  provided  in  most  recent  filter  installations, 
but  it  is  designed  to  provide  thorough  and  rapid  mixing 
at  high  velocities  by  means  of  a  diversified  system  of 
baffles.     The  chamber  is  18  ft.  wide  and  240  ft.  long. 
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covered  for  the  greater  portion  of  its  length  so  that 
the  water  may  start  through  under  a  slight  pressure. 
Alternate  sets  of  vertical  and  horizontal  baffles  are 
placed  throughout  the  full  length  of  the  channel,  and  as 
the  coagulant  solution  is  introduced  where  the  water 
flows  in  from  the  low-lift  station,  the  result  should  be 
a  perfect  admixture  by  the  time  the  coagulation  basins 
are  reached.  At  maximum  capacity  the  velocity  will 
approximate  90  ft.  per  minute,  and  the  mixing  period 
will  be   slightly  less   than   three   minutes. 

The  space  over  the  mixing  chamber  and  coagulated 
water  conduit  was  carried  up  an  extra  story  in  height 
to  provide  space  for  the  storage  of  chemicals,  and  at 
the  westerly  end  to  three  stories  to  accommodate  stor- 
age bins  for  feeding  alum  into  the  dry-feed  chemical 
machines.  The  storage  space  is  ample  for  more  than 
three  months'  supply  of  alum.  Two  storage  bins  have 
sufficient  capacity  to  feed  the  plant  for  48-hr.  periods, 
thereby  enabling  the  filter  attendants  to  operate  through 
night  shifts  and  over  holidays  without  manual  labor 
for  handling  alum.  Five  storage  bins  were  installed  to 
permit  the  use  of  sulphate  of  iron  and  lime  should 
future  conditions  make  the  substitution  necessary,  but 
only  three  dry-feed  chemical  machines  were  installed, 
two  being  required  for  service  under  maximum  con- 
sumption and  one  for  reserve. 

Coagulation  Basms — The  coagulation  basin,  which  is 
divided  into  two  equal  parts,  covers  a  space  480  ft. 
wide  by  525  ft.  long,  and  has  a  total  capacity  of  30 
m.g.,  providing  a  subsidence  period  of  more  than  two 
hours  when  the  whole  plant  is  operated  at  its  maximum 
rate.  During  cleaning  periods,  which  probably  will  not 
occur  more  than  once  a  year,  one  section  of  the  basin 
will  be  shut  off  while  the  other  section  remains  in 
operation.  Each  section  of  the  coagulation  basin  is 
subdivided  for  the  greater  part  of  its  length  by  a  baffle 
wall,  so  that  the  coagulated  water  flows  at  a  low  velocity 
a  distance  equal  to  twice  the  length  of  the  basin.  The 
bottoms  are  sloped  to  low  points  where  mud  valves 
permit  flushing  the  accumulated  sediment  into  the 
sewer. 

On  account  of  prevailing  low  winter  temperature,  the 
coagulating  basins  are  covered  and  a  steel  trussed  roof 
type  of  construction  was  adopted  as  affording  a  better 
opportunity  for  observation  of  coagulating  effects,  and 
also  permitting  a  more  pleasing  architectural  treatment 
at  no  additional  cost.  This  arrangement  makes  the 
external  elevation  of  both  filters  and  coagulation  basins 
practically  the  same. 

Between  the  coagulation  basin .  and  the  filter  beds 
there  extends  a  coagulated  water  conduit  for  the  full 
width  of  the  structure,  from  which  the  coagulated 
water  flows  into  each  of  the  conduits  feeding  a  double 
tier  of  eight  filter  beds. 

Filter  Beds — The  eighty  filter  beds  each  have  1,088 
sq.ft.  effective  sand  area,  divided  into  five  double  rows 
of  eight  beds,  with  a  pipe  gallery  between  each  two 
rows,  the  operating  floor  forming  the  cover  for  the 
pipe  galleries.  Each  bed  is  one-fortieth  of  an  acre  in 
area  and  has  a  filtering  capacity  of  4.5  m.g.d.  at  the 
160-m.g.d.  rate  or  4.5  m.g.d.  at  a  IgO-m.g.d.  rate.  The 
filter  is  covered  with  a  steel  trussed  roof  having  con- 
tinuous raised  monitors  over  the  operating  galleries, 
affording  ample  light  and  ventilation. 

Arrangements  for  sterilization  by  liquid  chlorine  are 


provided  over  one  of  the  filter  beds  on  the  .westerly  side 
where,  if  found  necessary,  chlorine  can  be  introduced 
at  the  end  of  the  main  filtered-water  collector  before 
it  enters  the  filtered-water  reservoir. 

All  water  conduits  up  to  the  point  where  the  water 
is  delivered  onto  the  filter  beds  through  24-in.  gate 
valves  are  of  concrete,  and  in  the  design  of  these  con- 
duits  the    effort   has   been   to   convey   the   coagulated 
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FIG.    8— HEAVY  CONCRETE   FRAJIE  OF   OFFICE   BUILDING 
SUPPORTING  Vl^ASH-WATER  TANKS 

Four    circumferential    rods    around    outside    upright    form 
timbers  were  cinched  up  with  long-  turnbuckles. 

water  to  the  beds  with  the  least  disturbance  possible, 
to  prevent  the  breaking  up  of  the  floe. 

The  cast-iron  wash-water  troughs  are  34  ft.  long  and 
extend  from  the  rear  end  of  the  filter  bed  to  the  wash- 
water  channel  at  the  front  of  the  gallery  end  of  the 
beds.  They  are  supported  at  the  center  from  a  beam 
which  forms  a  walk  across  the  middle  of  the  beds. 

The  strainer  system  is  a  manifold  of  cast-iron  pipes, 
branching  from  two  main  cast-iron  collector  pipes  built 
partly  into  the  concrete  bottom.  The  collector  pipes  are 
20  in.  in  diameter  at  the  outlet,  reducing  to  9  in.  in 
the  manifolds,  with  2-in.  laterals  extending  from  the 
manifolds  on  6-in.  centers.  The  main  collectors,  mani- 
folds and  laterals  are  tapped  on  approximately  6-in. 
centers  for "  the  insertion  of  brass  strainers  of  the 
umbrella  type. 

The  filtering  medium  consists  of  17  in.  of  gravel 
placed  around  and  above  the  strainer  system,  in  even 
layers,  varying  in  size  from  2  in.  at  the  bottom  to  i^  in. 
at  the  top,  and  24  in.  of  sand  having  an  effective  size 
of  0.35  to  0.45  m.m.  and  a  uniformity  coefficient  of 
1.6  to  1.7. 

Filtered-Water  Reservoir — The  filtered-water  reser- 
voir, which  occupies  the  site  of  the  former  settling 
basin,  is  an  all-concrete  structure  360x810  ft.  with  a 
maximum  depth  of  water  of  16  ft»  9  in.  The  depth  of 
the  reservoir  was  limited  by  the  elevation  of  existing 
pumping  engines  and  other  structural  details  of  the  two 
main  pumping  stations.  Both  floor  and  roof  of  the 
reservoir  are  of  flat-slab  construction,  with  three-way 
reinforcement  carried  from  reinforced-concrete  columns 
on  20-ft.  centers  forming  equilateral  triangles.  The. 
roof  is  covered  with  24  in.  of  earth  and  will  be  seeded 
or  sodded  to  form  an  addition  to  the  park  area;  it  is 
to  be  utilized  for  tennis  courts  and  other  recreational 
purposes.  To  conform  to  the  general  character  of  the 
surrounding  grounds  the  ventilators  will  be  surmounted 
by  ornamental  flowering  urns. 
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When  full  the  reservoir  will  contain  37  m.g.  It  will 
serve  as  a  balancing  factor  to  meet  the  fluctuating  con- 
ditions of  consumption  without  disturbing  the  prevail- 
ing rate  of  filtration. 

General  Construction — Owing  to  the  unstable  nature 
of  the  soil  every  portion  of  the  filter  structure,  includ- 
ing the  filtered-water  reservoir,  had  to  be  supported  on 
a  pile  foundation.  Under  the  filter  and  coagulation 
basins,  where  the  bottom  was  above  normal  river  level, 
Raymond  concrete  piles  were  used  but  wooden  piles 
were  used  under  the  filtered-water  reservoir  as  they 
will  always  be  submerged.  There  were  15,380  concrete 
piles  driven  for  the  filter  plant  and  14,019  wooden  piles 
under  the  reservoir.  The  calculated  pile  loadings  varied 
from  15  to  20  tons. 

Bottoms  of  coagulation  basins  and  filter  beds  are 
beam  and  flat-slab  construction,  the  beams  as  well  as 
wall  footings  bearing  directly  on  piles.  The  base  area 
of  the  whole  plant  is  built  on  the  ground,  with  the  pile 
heads  projecting  up  into  the  concrete  from  6  to  12  in. 
No  dependence  was  placed  on  the  bearing  value  of  the 
soil,  as  the  entire  weight  of  structures  and  contents  was 
calculated  to  be  carried  by  the  piling. 

Quantities — The  contract  for  the  filter  substructure 
involved  11,000  cu.yd.  of  excavation,  50,000  cu.yd.  of 
concrete,  2,200  tons  of  reinforcing  steel,  96  tons  of 
structural  steel  and  770  tons  of  cast-iron  pipe  and  spe- 
cials. The  contract  for  the  filtered-water  reservoir 
comprised  43,600  cu.yd.  of  excavation,  32,400  cu.yd.  of 
concrete,  1,500  tons  of  reinforcing  steel,  48  tons  of 
miscellaneous  iron  and  steel  and  eight  60  to  64-in.  gates. 

All  hydraulic  gate  valves  and  cast-iron  piping  and 
specials  for  filter  connections,  all  cast-iron  wash-water 
troughs  and  cast-iron  manifolds  and  laterals  for 
strainer  systems  were  purchased  and  installed  by  the 
water  department. 

Costs — The  total  cost  of  the  filtration  plant,  including 
the  filtered-water  reservoir  but  excluding  the  pumping 
station,  is  approximately  $4,480,000;  and  of  this  amount 
more  than  $1,530,000  was  expended  for  pile  foundations, 
an  item  which  normally  would  not  have  to  be  considered. 
Assuming  the  capacity  of  the  plant  at  320  m.g.d.,  and 
taking  the  full  cost,  including  pile  foundations,  the 
result  is  a  cost  of  $14,000  per  million  gallons  capacity; 
or  with  pile  foundations  cost  deducted,  would  be  $9,200. 

The  writer  acknowledges  the  valuable  assistance 
given  by  Frank  H.  Stephenson,  principal  assistant  engi- 
neer, in  working  out  details  of  the  filtration  plans,  and 
by  Henry  A.  Hagen,  assi.stant  engineer  for  details  of 
an  architectural  nature. 


Southampton's  New  Float  in  jr  Dock 

Southampton's  ability  to  cope  with  an  over-growing 
volume  of  ocean-going  tonnage  will  shortly  be  increased 
by  the  provision  of  a  giant  floating  dock,  according  to 
the  British  Commercial  Association.  The  new  dock  is 
of  the  double-sided  self-docking  sectional  box  type,  con- 
sisting of  pontoon  and  two  parallel  walls  divided  trans- 
versely into  seven  sections.  It  will  have  a  lifting  capac- 
ity of  60,000  tons.  Its  over-all  length  of  960  ft.  will 
make  it  capable  of  receiving  the  largest  war  or  mercan- 
tile vessel  yet  built  or  contemplated.  The  fir^t  plates 
were  laid  on  the  blocks  at  the  firm's  Walker  Shipyard 
on  Nov.  22.  1922.  and  the  first  .section  was  launched  from 
the  Armstrong  Yard  on  March  22.  this  year.  Messrs. 
Sir  W.  G.  Armstrong,  Whitworth,  are  the  builders. 


Trunk  Sewer  Under  Construction  at 
Portland,  Oregon 

By  W.  p.  Hardesty 

Civil  Engineer,  Portland,  Ore. 

THERE  is  now  being  completed  at  Portland  the 
second  section  of  a  sewer  project  that  vdll  total  7.4 
miles  of  sewer  ranging  from  36  to  78  in.  in  diameter. 
The  difficulty  of  draining  the  district  served,  the  cir- 
cuitous route  required  and  the  use  of  a  long  tunnel  are 
some  of  the  features  of  the  undei'taking. 

The  Willamette  River  is  the  natural  discharge  for 
sewage  in  Portland,  but  in  the  extreme  southeast  pari 
of  the  city  is  a  district  of  such  topography  that  the 
logical  direction  of  trunk  sewer  discharge  is  away  from 
the  river  for  nearly  two  miles.  The  trunk  sewer  for 
the  drainage  of  this  district  is  in  two  sections.  The  first 
section,  or  Foster  Road  Sewer,  has  a  length  of  2.2 
miles  and  cost  about  $334,000.  It  falls  southeasterly, 
mostly  away  from  the  main  city  and  the  river.  The 
second  section,  or  Lents  trunk  sewer,  connects  with  the 
first  section  and  runs  in  a  general  westerly  direction 
for  its  length  of  5.2  miles  to  its  discharge  into  the 
Williamette  River.  This  second  section  is  now  under 
construction. 

Only  about  one-third  of  the  route  traversed  is  served 
directly  by  the  Lents  sewer.  Much  of  it  lies  outside  of 
the  city  limits,  as  much  as  li  miles  in  one  stretch. 
Advantage  was  taken  of  this  condition  to  place  the 
sewer  at  a  comparatively  shallow  depth  and  to  space 
the  manholes  far  apart,  which  lightened  the  cost  con- 
siderably. 

Construction — The  sewer  is  of  reinforced  concrete, 
mostly  of  horse-shoe  section,  top  and  sides  7  to  9  in. 
thick,  bottom  or  invert  paved  with  paving  brick  laid  flat. 
This  brick  floor  will  facilitate  repairing  when  abrasion 
shall  have  made  it  necessary. 

The  variation  in  section  of  the  sewer,  mainly  to  fit 
the  size  to  diflFerent  grade  rates  available,  is  made  with 
only  two  widths.  The  height  of  the  vertical  walls  is 
alone  varied,  using  the  same  invert  and  arch,  and  this 
results  in  much  economy  of  fomi  construction  and  is 
decidedly  more  convenient  for  the  contractor.  Thus, 
with  a  61-in.  width  the  clear  height  varies  from  53  to 
74  in.,  while  in  the  tunnel  the  width  is  56  in.,  with  a 
height  of  71  in. 

At  the  westerly  end  of  the  sewer  the  topography  is 
euch  that  the  broad  Sellwood  ridge  is  tunneled  through 
for  a  distance  of  4,420  ft.,  to  the  outlet  into  the 
Willamette  River.  The  tunnel  has  been  driven  from 
the  two  ends  and  from  two  intermediate  shafts.  The 
material  is  mostly  gravel  and  boulders,  with  some 
cemented  gravel  and  conglomerates  in  which  blasting 
has  been  done.  The  unit  prices  for  driving  the  tunnel 
in  earth  and  in  rock  are  $18. .50  and  $21.50  per  lin.  ft., 
respectively,  including  timber  lining.  The  contract 
price  for  the  monolithic  sewer  ranges  from  $13.40  to 
$16.90  per  lin.  ft.  Trench  excavation  is  $2  per  cu.yd. 
In  earth  and  $5  in  solid  rock. 

The  contract  for  the  Lents  trunk  sewer  was  awarded 
to  J.  F.  Shea  at  an  estimated  cost  of  $693,110.  Con- 
struction was  started  in  September.  1922,  and  is  ex- 
pected to  be  finished  about  the  close  of  1923.  The  work 
is  in  charge  of  0.  Laurgaard,  city  engineer,  and  0.  E. 
Stanley,  assistant  engineer. 
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Building  Additional  Siphons  of  Catskill  Aqueduct 

Original  Single  Line  of  Concrete-Covered  and  Mortar-Lined  Riveted  Steel  Siphons  Being  Paralleled 
with  Two  More  Lines  to  Give  500-M.G.D.  Capacity 

By  Thaddeus  Merriman 

Chief  Engineer,  Board  of  Water  Supply,  New  York  City 


CONSTRUCTION  work  is  now  in  active  progress  on 
the  large  concrete-covered  mortar-lined  steel-pipe 
siphons  at  fourteen  locations  along  the  Catskill  aque- 
duct between  New  York  City  and  the  Ashokan  reservoir 
under  three  contracts  awarded  Nov.  23,  1921,  by  the 
Board  of  Water  Supply  of  the  City  of  New  York  (see 
Table   I). 

During  the  original  construction  of  the  aqueduct 
from  1907  to  1917  the  tunnels  and  cut-and-cover  sec- 
tions were  built  to  the  full  capacity  of  not  less  than 
500  m.g.d.,  but  at  these  fourteen  locations  crossing  the 


FIG.  1— LAYING  lU-FT.  STEEL  PIPE  FOR  FORT 

HILL  SIPHON 

Tile  siplion  in  service  is  under  tlie  construction  track ;  the 

third   siphon   will   be    laid   at   left    of    the    first   one.      Note 

cradles  and  see  line  cut  for  detaiL 


narrower  valleys  the  design  provided  for  three  parallel 
steel  pipes,  only  one  of  which  was  installed.  The  work 
in  hand  is  the  placing  of  the  two  additional  pipes  at  each 
location  to  bring  the  aqueduct  to  full  capacity,  which 
will  be  required  when  the  additional  supply  is  available 
from  the  Schoharie  development,  now  also  in  progress. 
The  single  pipes  originally  laid  have  had  sufficient 
capacity  under  forced  conditions  to  convey  the  supply 
available  from  the  Ashokan  reservoir  up  to  this  time. 
These  pipes,  covered  with  concrete  and  lined  with 
mortar,  have  fulfilled  every  requirement  and  the  success 
of  this  type  of  construction  has  been  entirely  demon- 
strated. An  examination  in  September,  1921,  after  a 
service  of  seven  years,  of  the  mortar  lining  in  the 
interior  of  the  lli-ft.  Bryn  Mawr  siphon,  which  is 
over  a  mile  long,  and  of  shorter  siphons,  showed  that  the 
lining  was  in  perfect  condition  and  had  afforded  com- 
plete protection  for  the  steel.     The  methods  used  in 


constructing  the  first  siphons  were  therefore  adopted 
for  those  now  being  placed. 

The  steel-pipe  line,  as  laid,  riveted  and  calked,  is 
itself  made  watertight.  The  outside  concrete  envelope 
serves  two  purposes:  (1)  It  holds  the  steel  pipe  in  its 
true  deformed  service  shape  and  (2)  it  protects  the  pipe 
from  corrosion.  The  function  of  the  mortar  lining  is 
principally  to  protect  the  steel  from  corrosion,  but  by 
smoothing  up  the  interior  the  carrying  capacity  is  in- 
creased about  25  per  cent  over  that  which  would  obtain 
in  an  unlined  riveted  pipe.  Reports  of  experience  from 
many  places  and  examinations  of  many  steel-pipe  Hnes 
having  failed  to  show  that  there  was  to  be  had  any 
coating  which  would  efficiently  protect  the  steel  of  the 
pipe  shell,  reliance  was  placed  on  the  protective  action 
of  Portland  cement  on  steel  to  secure  a  steel-pipe  type 
of  construction  reasonably  comparable  in  durability 
with  the  masonry  portions  of  the  aqueduct. 

The  protective  action  of  the  mortar  lining  is  in  large 
part  due  to  the  alkalinity  of  the  cement  with  which  the 
lining  is  made,  and  it  may  be  said  that  as  long  as  this 
alkalinity  remains  there  will  be  no  corrosion  of  the 
steel.  This  has  been  shown  in  the  old  cement-lined 
sheet-steel  and  iron  pipes  which  were  in  vogue  many 
years  ago.  Failure  of  these  lines  never  occurred  due 
to  corrosion  from  the  inside,  but  in  nearly  every  case 
from  the  outside,  where  the  acid  conditions  of  the  soil 
hastened  the  neutralization  of  the  alkalinity  in  the 
mortar  envelope. 

The  mortar  lining  itself  is  not  watertight  (very  few 
substances  are  absolutely  so)  but  it  is  of  such  density 
that  water  passes  through  it  very  slowly.  Hence  the 
dissolved  oxygen  carried  by  the  water  reaches  the  steel 
in  very  limited  quantities,  and  such  corrosive  action 
as  there  will  be  when  the  alkalinity  has  been  neutralized 
will  proceed  very  slowly,  since  oxygen  is  necessary  to 
the  completion  of  the  corrosion  cycle.  Practically  all 
paint  and  dipped  coatings  tend  to  act  as  osmotic  mem- 
branes and  so,  by  the  establishment  of  acid-alkali  cells, 
tend  not  only  to  hasten  corrosion  but  also  to  accelerate 
their  own  destruction. 

At  each  end  of  each  siphon  there  is  a  concrete  cham- 
ber which  forms  the  connection  with  the  adjacent  cut- 
and-cover  or  tunnel  portion  of  the  aqueduct.  In  each 
chamber,  sluice-gates  for  controlling  the  flow  of  water 
into  the  several  pipes  were  planned  to  be  installed  but, 
from  the  experience  of  several  years'  operation,  sluice- 
gates are  being  put  in  only  at  those  points  which 
experience  indicates  to  be  desirable  for  operational  pur- 
poses. The  chambers,  with  their  superstructures,  were 
built  under  former  contracts  and  the  present  work  is 
being  done  between  the  throat  castings  previously 
placed  at  the  chamber  outlets. 

A  comparison  of  the  cost  of  the  present  work,  which 
represents  the  prices  of  November,  1921,  with  those  of 
,1910-11,  indicates  an  increase  of  about  46  per  cent.  The 
price  for  steel  pipe  includes  the  laying,  testing  and 
making  tight.     All  pipe  of  A-in.  or  thicker  plates  and, 


May  17,  1923 


ENGINEERING     NEWS-RECORD 


867 


TABLE  I— DIMENSIONS  OF    CATSKILL  AQUEDUCT  PIPE  .SIPHONS 
Contract  209,   West  of  Hudson  River:  Rice  &  Oaney,  Tnc.,  A'c«»  York  City 

Diam.     Cnsf 

of  Pipe        fMT 

Thicknpssnf  Max.  Shell  El    fnr 

Length,  Plate.  In  .  and  Heart.  l"t.       Pipe 

Item                Siphon                  Ft.  Kind  of  Joint  Ft.  and  In.  Alone 

7       Esopus 4.215  ,^,  lap  joints  107  S     4  $25  00 

7  Tongore..' 1.150  i^.  lap  joints  72  R     4       25.00 

8  Tongore 240  n.  long,  butt  joinl.s  R     4       15  00 

9  Washington  Squaie.       6,550  A. 'ap  joints  90  8   10       27.00 

12,155 

Contract  210,  EaH  ft/  Ilyrlsifm   River  to  Kensico  Rrrtermir:  FreHrrirk-  Snnrr 
Corporation,  New  York  City 

10  Foiindrv  Brook 6.980     A.  lap  joints  192       8-6       34  00 

11  Foundry  lirook 570       !,  lap  joints  .    .       8-6       38  20 

7  Indian  bronk 1,210     A.  lap  joints  70       7-4       33  00 

10  Sprout  Brook 3,530     i^,  lap  joints  234       8-6       34  00 

11  Sprout  Brook 910       Mapjoints  8-6       38.20 

10  Peekskill 6,360  ,^,  lap  joints  340  8-6  34  00 

11  Peekskill 785       S.lapjoints  .  8-6  38.20 

12  Peekskill 4,950       J,  lone   hutt  joints  .  8-6  38  20 

13  Peekskill 1,235  A,  long,  butt  joints  8-6  4130 

9  Hunters  Brook 2,975  A.  lap  Joints  110  8-4  34.00 

9  Turkey  .Mountain...  3.010  3%,  lap  joints  92  8-4  34  OO 

8  Harlem  Railroad....  1,380  A.  lap  joints  60  7-10  34  00 

33,895 

Contract  211,  Kensico  Reservoir  to  HiU^  View  Reservoir',  Thomas  Crimmins 
Contracting  Co.,  Ne;t-  York  Citit 

7      Kensico 3.240     A.  lap  joints  50  11-3  34.00 

7       Elmsford 2.980     i^.  lap  joints  68  11-3  34.00 

7       Fort  Hill 2.530     A.  lap  joints  72  11-3  34  00 

7  Brv-n  Ma»T 5,090     1^.  lap  joints  214  11-3  34.00 

8  Bon  Ma«T 470       i,  lap  joints  .    .  11-3  40.00 

9  Brjn  Mawr 4.555       >,,  long,  butt  joints  .  11-3  45.00 

10      Brjn  Ma»T 1.085     ft,  long,  butt  joints  ...  11-3  48.00 

19,950 

R^capittilafion 

Diameter  Estimatefi  Cost 

'                       of  Shell,  Estimated  per  I'c.t 

Contract          Ft.  and  In.                   Lin.Ft.                  Cost  Completed  Works 

209  8-4  to  8-10                 12,155  $999,325  $82  21 

210  7-4  to  8-  6                   33,895  2,978,103  87.86 

211  11-3  19,950  2,275,360  114.53 


of 


plate,    have    double- 


made  to  lay  7i  ft.  and  is  formed  of  not  more  than  two 
plates  and  usually  of  one.  The  edges  of  all  plates  are 
bevel  sheared,  and  plates  '  in.  or  more  thick  are  bevel 
planed;  all  joints  are  calked  both  inside  and  outside. 
At  the  junction  of  the  circular  and  longitudinal  joints 
the  plates  are  reduced  to  a  fine  edge,  through  which 
two  rivets  of  the  circular  joint  are  driven;  the  material 
for  the  butt-straps  is  cut  from  across  the  width  of 
full-sized  plates  and  not  in  a  direction  parallel  to  their 
length.  The  work  is  carefully  and  accurately  laid  out 
and  all  rivet  holes  spaced  with  precision.  On  Contract 
211  all  holes  are  drilled  to  template,  se%'eral  plates  being 
drilled  at  a  time.    On  Contracts  209  and  210  all  holes 


at  certain   places,   pipe 
riveted  circular  joint.s. 

Steel  for  the  plates  is  made  by  the  basic  open-hearth 
process  and  fulfills  the  requirements  for  "flange  steel" 
as  given  in  the  Standard  Specifications  for  Boiler 
and  Firebox  Steel  for  Locomotives,  serial  designation 
A30-18  of  the  American  Society  for  Testing  Materials, 
and  for  rivets  as  given  in  the  Standard  Specifications 
for  Boiler  Rivet  Steel,  A31-14  A.S.T.M.  All  specimens 
and  records  are  furnished  and  analyses  and  tests  made 
as  therein  provided.  These  tests  are  made  or  records 
furnished  the  Board's  inspector  at  the  rolling  mill  and 
duplicate  check  samples  as  required  are  tested  and  an- 
alyzed in  the  laboratory  of  the  Board  of  Water  Supply. 

An  identifying  number  is  stamped  on  each  plate  so 
that  only  accepted  plates  go  to  the  fabricating  plant. 
The  plates  for  Contract  209  are  rolled  at  the  140-in. 
mill  of  the  Carnegie  Steel  Co.,  Homestead,  Pa.,  and 
fabricated  by  the  American  Bridge  Co.,  at  Ambridge, 
Pa.  For  Contract  210  the  plates  are  rolled  at  the 
110-in.  mill  of  the  Bethlehem  Steel  Co.,  Spai"ows  Point, 
Md.,  and  fabricated  by  the  Merchant  Shipbuilding 
Corporation,  Chester,  Pa.  For  Contract  211  the  plates 
are  from  the  110-in.  mill  of  the  Bethlehem  Steel  Co., 
Sparrows  Point,  Md.,  and  fabricated  by  the  New  York 
Engineering  Co.,  Yonkers,  N.  Y.  The  total  weig.it  of 
■teel  under  these  contracts  is  20,000  tons. 

On  Contract  211  the  ll}-ft.  pipe  is  being  fabricated 
in  a  plant  located  near  the  work,  thus  enabling  delivery 
to  be  made  by  truck.  This  size  is  so  large  as  to  require 
special  precautions  for  rail  delivery,  which  under  prea- 
ent  conditions  of  traffic  congestion  would  be  difficult. 

The  pipes  are  made  with  alternate  inside  and  outside 
courses,  the  nominal  diameter  being  measured  as  the 
inside  diameter  of  the  inside  course.     Each  course  is 


FIG.  2 — coxsTnucTixn  ■r^vo  adimtkinai.  sprout 

UROOK  SIPHONS 
Conrrctlns  ea.st  line  In  progress;  excav,itions  for  wp.-it  line 
under   way.      .Note    two-   and    three-length   sections   of  steel 
|ilpe  In   foreground. 

are  punched  in  automatic  gang  punches.  In  the  thicker 
plates  the  holes  are  sub-punched  and  reamed  to  final 
size. 

All  riveting  on  the  shop  seams  is  done  by  hydraulic 
or  compressed-air  riveters.  In  the  field  the  riveting 
is  being  done  with  compressed-air  hand  hammers.  All 
of  the  steel  plates  are  pickled  by  dipping  into  a  bath 
of  dilute  sulphuric  acid.  This  bath  is  maintained  at  a 
strength  of  approximately  5  per  cent  by  volume  of  oil 
of  vitriol,  and  at  a  temperature  of  125  deg.  F.  After 
sufllciont  time  in  the  pickle  to  thoroughly  remove  mill 
scale,  the  plates  are  taken  from  the  b;»th.  washed  and 
immediately  dipped  into  a  warm  alkaline  bath  of 
strength  sufficient  to  neutralize  the  remaining  acid. 

For  shipment  to  the  field  two  courses  are  usually 
riveted  together,  forming  a  section  l.'j  ft.  long;  on  Con- 
tract 210  many  sections  of  three  courses  each  have  been 
made.  To  protect  the  pipe  .sections  from  the  effects  of 
weather  exposure,  the  interior  surfaces  are  covered 
with  a  heavy  coat  consisting  of  50  gal.  of  hcav>'  lime 
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whitewash,  20  lb.  of  glue  dissolved  in  water  and  50  lb. 
of  Portland  cement.  The  exterior  surfaces  of  the  pipes 
are  sprayed  with  a  thin  coating  of  boiled  linseed  oil. 
Both  of  these  coatings  are  of  a  temporary  nature  and 
serve  only  to  reduce  the  labor  of  cleaning  the  surfaces 
before  the  concrete  and  mortar  are  placed.  The  white- 
wash coating  is  removed  by  brushing  and  scraping 
before  the  mortar  lining  is  put  in,  while  the  linseed-oil 
film  is  both  rubbed  off  by  the  mechanical  abrasion 
during  the  pouring  of  the  concrete  and  dissolved  by  the 
alkalinity  of  the  concrete. 


Manhole  and  blowoff  connections  are  made  of  cast 
steel  and  all  blowoff  valves  and  other  valves  immediately 
adjacent  to  the  pipe  are  of  solid  manganese  bronze. 
Because  of  the  severe  buckling  and  tearing  strains 
which  the  large  thin-shelled  pipes  undergo  when  being 
first  filled  with  water,  heavy  reinforcing  collars  and 
plates  are  provided.  The  steel  castings  are  of  mate- 
rial conforming  to  the  standard  specifications  of  the 
A.S.T.M.  for  Class  B,  Steel  Castings,  serial  designation 
A27-16,  but  the  sulphur  is  held  so  as  not  to  exceed  0.05 
per    cent.      Contact    surfaces    of    flanges    of   manhole 


Sianc/arcf  cfiamber  c 


pa?-" 


Cross -Section 


The  first  field  operation  is  the  removal  of  top  soil, 
which  is  stored  for  surface  dressing.  The  trench  is 
excavated  to  subgrade  and  concrete  cradles  are  built  at 
grade  7J  ft.  c.  to  c,  one  at  the  center  of  each  pipe 
course.  The  cradles  are  6-in.  minimum  thickness  of 
concrete,  2  ft.  in  length  of  trench  and  nearly  full  trench 
width  (see  Table  II  for  dimensions).  The  surface  is 
formed  to  a  curve,  the  radius  of  which  is  slightly  greater 
than  the  nominal  pipe  curvature.  A  Ixl-in.  grout  chan- 
nel is  formed  in  the  surface  with  three  cross  channels. 


TABLE  II- 

-DIMENSIONS 

OP  CONCRETE 

CRADLES 

Nominal  Diameter 

Radius  of 

Radius     of 

of  Steel  Pipe, 

Chord  of  Cradle 

Steel  Pipe, 

Cradle, 

Ft.  and  In. 

Ft.  and  In. 

Ft.  and  In. 

Ft.  and  In. 

7-  4 

5-7 

3-  8 

4-25 

7-10 

5-9 

3-11 

4-41 

8-  4 

6-0 

4-  2 

4-7! 

8-  6 

6-1 

4-  3 

4-8J 

8-10 

6-5 

4-  5 

5-3 

11-  3 

9-2i 

5-  7S 

7-0 

Long'rhjdinal    Sec+ion 

FIG.    3— DETAILS   OF   ENTRANCE  MANHOLE  AND   CRADLE 
FOR  SIPHON 

frames  and  covers  are  faced.  Bearing  surfaces  for  all 
bolt  heads  and  nuts  are  spot  faced.  The  castings  are 
placed  in  position  against  the  pipe  and  rivet  holes 
spotted  and  drilled.  After  they  have  been  riveted  to 
the  pipe,  required  apertures  through  the  pipe  plate  are 
cut  out  and  the  joints  calked. 

After  the  entire  length  of  a  siphon  has  been  riveted 
and  calked  up  to  the  closure  outside  the  siphon  chamber, 
the  pipe  is  put  under  full  hydrostatic  pressure;  moist 
joints  calked  and  leaky  rivets  marked  for  replacement. 
The  pipe  is  then  emptied,  replacements  are  made  and 
the  pipe  is  again  filled  and  the  full  head  of  water 
maintained  during  the  placing  of  the  concrete  envelope. 
In  a  number  of  cases  intermediate  bulkheads  were  used 

The  concrete  envelope  has  a  minimum  thickness  of  6 
in.  at  the  crown,  increasing  to  about  8  or  10  in.  on  the 
horizontal  diameter,  where  the  outside  limit  of  concrete 
drops  vertically  to  the  subgrade.  Concrete  is  placed 
in  most  cases  from  a  traveling  concrete  plant  which 
is  shifted  along  on  the  central  pipe  already  in  service, 
and  the  concrete  chuted  directly  from  the  mixer  into 
the  forms.  The  plant  is  served  by  gasoline  locomotives 
hauling  trainloads  of  six  1-yd.  batches  of  materials. 
A  Koehring  paver  is  used  at  one  location.  About  70 
lin.ft.  of  envelope  are  placed  per  day  and  the  maximum 
poured  was  140  ft.  in  8  hr.  The  concrete  mix  is  1 
cement:  1.5  sand:  3.8  gravel  or  broken  stone  varying  to 
1:2:4,  the  proportions  being  by  volume,  the  mix  being 
varied  so  as  always  to  secure  a  cement  factor  of  1.5 
barrels  per  cubic  yard  of  concrete.    A  number  of  strength 
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tests  have  been  made  on  the  concrete  and  these  tests 
point  to  the  advisability  of  specifying  strengths,  as 
has  been  done  in  many  contracts  for  highway  work. 
Upon  the  completion  of  the  concrete  cover,  and  after 
it  has  attained  sufficient  strength  to  resist  the  stresses 
incident  to  the  unwatering,  the  structure  is  ready  for 
the  mortar  lining.  The  function  of  the  concrete  cover- 
ing is  twofold:  (1)  It  serves  to  prevent  corrosion; 
(2),  and  most  important,  it  holds  the  steel  shell  very 
nearly  to  the  shape  which  it  will  have  when  in  service. 
The  outer  concrete,  therefore,  makes  possible  the  use 
of  the  thin  interior  mortar  lining  which  of  itself  could 
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PIG.  4 — CHANGES  IN  VERTICAL  DIAMETER  OF  UNPRO- 
TECTED m-FT.  STEEL  PIPE 

not  resist  the  .stresses  due  to  the  distortions  resulting 
from  the  change  in  conditions  from  a  pipe  empty  to 
one  full  and  under  pressure. 

The  mortar  lining  is  2  in.  thick  measured  from  the 
inside  of  the  inner  course  of  pipe.  It  also  extends  into 
the  manhole  castings  and  the  blowoff  elbows.  The  lining 
consists  of  Portland  cement  and  sand  mixed  in  ordered 
proportions,  1  part  cement  to  from  1  to  2  parts  sand  if 
the  mortar  is  poured  into  forms.  The  mix  now  in  use  is 
1  cement  to  15  sand  by  volume.  The  water  content  is 
regulated  so  as  to  secure  a  mixture  which  will  flow 
readily  but  yet  which  will  have  a  minimum  water 
content. 

The  lining  is  placed  by  pouring  the  grout  mortar  into 
the  space  between  the  pipe  shell  and  an  interior  form 
through  25-in.  holes  provided  in  the  steel  .shells  at  tho 
uphill  end  of  each  outside  course.  These  grout-hole 
openings  are  closed  so  as  to  be  watertight  after  the 
lining  has  been  completed  by  threaded  cast-steel  plugs. 
These  holes  are  reinforced  by  plates  riveted  on  and 
calked,  except  for  holes  2  in.  or  less  in  diameter  in 
A-in.  plate. 

During  the  progress  of  the  work  a  number  of  meas- 
urements and  observations  have  been  made,  the  results 
of  which  are  of  general  interest.  Changes  in  length 
due  to  temperature  variations  were  ob.served  as  shown 
by  Table  III. 

These  atcfl  pipes,  due  to  their  changes  in  length- 
with  temperature,  always  tend  to  creep  in  the  direction 
of  least  resistance.  In  one  case  there  was  a  movement 
of  1.5  in.,  and  in  another  case  a  length  of  540  ft., 
laid  on  a  slope  of  19  ieg.,  moved  downhill  8  in.  and  was 


TABLE  III— TEMPER.\TURE  CHANGE  IN  LENGTH 


Pipe 

Temperature 

Diamrtcr. 

Length, 

Change. 

Expansion.   In. 

Ft.  and  In. 

Ft. 

Deg.  F.* 

Observed 

Theoretjcal 

8-10 

3,078 

15 

3 

3; 

8-iO 

3.078 

20 

4-5 

14! 

8-10 

3.078 

25 

6-7 

6 

8-10 

3.078 

30 

7 

71 

8-6 

807 

19 

1 

li 

8-6 

807 

30 

2 

8-6 

1.292 

15 

1 

1* 

8.6 

1,292 

24 

2|      * 

2i 

8-6 

1.292 

33 

38 

*  Mean  of 

atmospheric 

temperatures  inside 

and  outside  the  pipe. 

t  The  theo 

held  in  position  only  by  the  adoption  of  special  meas- 
ures. Nearly  all  movement  of  this  nature  may  be 
avoided  by  laying  upward  both  ways  from  the  valley 
bottom. 

As  the  pipes  are  laid  in  the  trench  they  flatten  down, 
due  to  their  own  weight.  Then  as  they  are  gradually 
filled  with  water  the  flattening  increases  until  they  are 
just  about  full.  Above  this  point,  as  the  pressure  in- 
creases the  flattening  decreases,  but  the  pipe  never 
assumes  a  truly  round  form.  The  accompanying 
diagram  shows  the  average  results  of  a  number  of 
observations  on  the  natural  deformations  of  the  lU-ft. 
diameter  pipe  with  plate  thicknesses  of  t'b  and  i  inch. 

The  work  in  the  field  is  being  supervised  for  the 
Board  of  Water  Supply  by  Charles  M.  Clark,  depart- 
ment engineer;  Howard  P.  Barnes  and  Cornelius  J. 
O'Connor  are  the  division  engineers.  The  desigrns  are 
prepared  in  Headquarters  Department,  of  which  Walter 
E.  Spear  is  department  engineer.  Fred  F.  Moore  is 
designing  engineer  and  L.  Bernard  Stebbins  is  assist- 
ant to  the  chief  engineer. 


Sprinkler  Heads  in  Automatic  Fire 
Protection  Systems  Need  Care 

By  C.  C.  Brown 

California  &  Hawaii.in  Sugar  Co.,  Crockett.  Calif. 

A  RECENT  test  of  5,000  sprinkler  heads  of  various 
ages  and  makes  in  the  fire-protection  system  of  a 
large  Western  industrial  plant  showed  an  interesting 
variety  of  conditions.  Some  heads  had  remained  eff'ective 
and  ready  for  service  for  twenty-five  years,  but  many 
not  so  old  had  deteriorated  so  as  to  be  inoperative  or 
had  developed  leaks.  After  a  series  of  tests  on  heads 
taken  out  of  service  it  was  decided  that  heads  in 
locations  exposed  to  salt  air  or  to  deposits  from  manu- 
facturing processes  should  be  dipped  in  a  suitable 
protective  solution  before  installation  and  should  there- 
after be  inspected  every  few  months. 

Some  of  the  heads  had  suffered  mechanical  injury 
that  bent  or  jammed  the  parts  and  in  others  solder 
holding  the  release  bars  had  come  loose,  but  most 
defects  were  due  to  leaks  and  the  resultant  formation 
of  corrosive  deposits.  Cleaning  these  corroded  heads 
only  increased  the  leakage.  Leaky  heads  were  there- 
fore all  replaced. 

Where  corrosion  was  found  to  be  due  to  eyfernal 
causes  the  heads  were  cleaned  and  before  replacement 
were  dipped  in  a  protective  solution  made  of  2  parts 
boiled  linseed  oil,  3  parts  rosin  and  7  parts  pa'-affine, 
all  ingredients  being  measured  by  weight.  This  solu- 
tion wa.s  melted  together  at  a  temperature  of  about  100 
deg.  F.  and  clean  new  heads  were  dipped  into  it  quickly. 
The  covering  dries  quickly  and  affords  a  corrosion-proof 
coating  effective  for  many  months. 
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Water  Filtration  Plant  for  Omaha 
Metropolitan  District 

High    Consumption    Overtaxes    Settling    Basins — 

Filter  Building  on  Separate  Footing — Stools 

in  Underdrains  Save  Gravel 

By  F.  p.  Larmon 

f'hiet  Eng-ineer,  Metropolitan  Utilities  District,  Omaha,  Neb. 

NOVEL  concrete  stools  in  the  underdrain  system  of 
the  new  Omaha  (Neb.)  water  filtration  plant  make 
every  2  sq.ft.  a  miniature  isolated  system  fed  by  four 
'-in.  openings.  Non-occurrence  of  gravel  in  the  vicin- 
ity of  Omaha  and  high  freight  rates  to  bring  it  in  were 
another  factor  leading  to  the  use  of  the  stools.  Other 
points  in  this  latest  of  filter  plants  on  which  construc- 
tion is  being  rushed  include  an  extra  wide  pipe  gallery 
for  easy  access  to  the  piping  and  the  construction  of 
the  filter  house  separate  from  the  filters. 

The  present  water  plant  was  built  in  1881  and  up 
to  this  time  the  water,  which  is  taken  from  the  Mis- 
souri River,  has  been  treated  by  sedimentation  through 
a  series  of  seven  basins.  The  latest  basin,  which  was 
built  two  years  ago,  was  designed  at  that  time  for  use 
as  a  clear-water  basin  for  the  new  filter  plant.  In  1922 
the  pumpage  reached  35  m.g.d.  and  the  river  water  had 
such  a  high  turbidity  that  it  was  impossible  to  furnish 
satisfactory  water  by  plain  sedimentation.  On  Sept.  6, 
1922,  the  board  of  directors  of  the  Metropolitan  Utili- 
ties District  authorized  the  construction  of  a  filter  plant 
having  an  initial  capacity  of  50  m.g.d.  and  so  designed 
that  it  can  be  extended  later  to  100-m.g.d.  capacity. 
Work  on  the  plans  began  immediately,  and  nine  days 
r.fter  authorization  construction  was  started.  By 
January  the  main  building  had  been  inclosed,  the  head 
house  carried  up  to  the  tank  floor  and  work  was  well 
under  way  for  the  interior  conduits  and  filter  beds. 


GENERAL  VIEW  OF  PLANT 

After  careful  investigation  it  was  decided  to  follow 
closely  the  lines  of  the  Chain-of-Rocks  filter  plant  at 
St.  Louis  and  put  in  twelve  filter  beds  of  1,400  sq.ft. 
effective  area.  These  beds  are  rated  at  4  m.g.d.  each, 
although  it  is  expected  that,  on  account  of  the  large 
settling  basins,  this  rate  may  be  increased  25  per  cent. 
The  ultimate  plan  calls  for  the  head  house  in  the  center, 
with  twelve  beds  extending  to  the  south  and  twelve  beds 
of  the  future  addition  extending  to,  the  north.  The  head 
house  and  conduits  are  designed  for  the  ultimate  100- 
m.g.d.  requirements.  The  building  is  designed  with  a 
concrete  frame,  columns  and  roof.  The  side  walls  are 
to  be  of  light  gray  brick  with  steel  sash  and  wire-glass 
windows.    The  present  structure  is  130x242  ft.  in  plan. 

On  account  of  the  necessity  of  early  completion  of 


CONCRETE  BLOCKS  AND  STOOLS  FOR  FIL/TER 

UNDERDRAINS  SYSTEM 

Slots    in    top    of    stools    distribute    wash    water    evenly    to 
underside    ot    the    8-in.    gravel    layer    supporting    the    sand 


this  plant,  it  was  decided  to  construct  the  building  and 
the  filter  apparatus  entirely  separate,  putting  up  the 
building  first  and  carrying  the  supporting  columns  on 
separate  foundations,  later  installing  the  beds  between 
the  columns.  The  wisdom  of  this  arrangement  was 
proved  by  the  fact  that  it  was  necessary  on  account  of 
soil  conditions  to  put  in  the  column  foundations  at  dif- 
ferent depths.  Erection  of  the  building  first  meant  the 
saving  of  three  months'  time  and  will  put  part  of  the 
plant  in  operation  in  the  early  summer. 

The  present  sedimentation  basins  extend  in  a  row 
from  north  to  south  and  a  conduit  will  be  constructed 
to  the  west  of  these  basins,  so  arranged  that  the  water 
for  the  filter  plant  can  be  taken  from  any  one  of  the 
first  six  basins.  This  arrangement  will  give  the  plant 
great  flexibility  and  permit  the  shutting  down  of  any 
one  basin  for  cleaning  or  for  repairs  without  inter- 
ference with  the  operation  of  the  others  or  of  the  filter 
plant. 

The  Pipe  Gallery — This  extends  through  the  center  of 
the  building  and  is  23  ft.  wide  in  the  clear.  The  conduits 
are  of  concrete.  On  the  lower  level  is  the  effluent  con- 
duit with  drains  for  carrying  off  the  wash  water  located 
on  each  side,  and  the  conduits  for  delivering  the  wash 
water  to  the  bed  on  the  outside.  The  top  of  these  con- 
duits forms  a  floor  the  whole  width  between  the  beds, 
the  only  obstruction  being  the  control  piping,  which  is 
arranged  with  a  view  of  making  it  compact  and  also 
easy  of  access.  Seven  feet  above  the  effluent  conduit 
is  the  bottom  of  the  influent  flume,  the  top  of  which  will 
furnish  the  floor  of  the  main  corridor.  From  the  in- 
fluent flume  a  24-in.  line  leads  to  each  bed  and  is  con- 
trolled by  a  hydraulically-operated  valve.  The  waste- 
water piping  is  taken  from  the  side  of  the  influent  line 
and  leads  diagonally  down  to  the  drain.  Filtered  water 
is  taken  from  the  two  halves  of  each  bed  by  a  20-in. 
pipe,  joined  in  the  center  to  a  24-in.  pipe  which  leads 
through  a  rate  controller  and  then  down  into  the  top 
of  the  effluent  conduit.  The  wash-water  connection  is 
situated  directly  under  the  junction  of  the  two  20-in. 
lines.    A  6-in.  re-wash  connection  is  also  provided. 

The  Filter  Beds— These  are  50  ft.  long  and  33  ft.  wide, 
divided  through  the  center  by  an  open  conduit  for  the 
distribution  of  the  inflowing  water  and  for  the  collec- 
tion of  the  wash  water.  The  collecting  troughs  will  be 
of  concrete  and  of  horse-.shoe  section  with  a  rounded 
top  edge. 

Under  the  center  of  each  half  of  the  bed  is  a  closed 
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concrete  conduit  for  collecting  the  filtered  water.  In 
the  top  of  this  conduit,  2  ft.  c.  to  c,  are  special  cast-iron 

I  tees  from  each  side  of  which  lead  3-in.  pipes  forming 
the  collection  system.  These  collecting  pipes  are  drilled 
four  holes  to  the  foot  and  fitted  with  *-in.  brass  bush- 

1  ings.  Between  the  pipes  will  be  laid  a  concrete  filter 
bottom  recently  brought  out  by  the  International  Filter 

I  Co.,  consisting  of  concrete  stools  and  partition  blocks 
so  arranged  that  each  2  sq.ft.  of  filter  bed  will  be  fed 
by  four  i-in.  holes,  the  water  passing  through  the  holes 
in  the  distributing  pipes  and  under  the  concrete  stools, 
then  up  through  the  slotted  top.  The  partition  blocks 
are  so  arranged  that  the  water  must  pass  up  through 
or  alongside  of  each  concrete  stool  but  cannot  flow  into 
the  adjacent  compartments.  It  is  believed  that  this  type 
of  filter  bottom  will  give  satisfactory  results  and  prac- 
tically eliminate  the  formation  of  mud  balls.  On  top 
of  these  concrete  stools  will  be  spread  8  in.  of  gravel 


station,  which  is  located  500  ft.  north  of  the  filter  plant. 
By  the  middle  of  May  the  main  building  had  been 
erected,  the  head  house  and  wash-water  tanks  com- 
pleted and  three  of  the  filteis  put  into  service.  By  June  1 
three  more  will  be  ready.  All  work  on  the  plans  and 
construction  has  been  done  by  the  department  of  en- 
gineering and  construction  of  the  Omaha  Metropolitan 
Utilities  District  under  the  general  direction  of  the 
writer. 

European  Railway  International  Relations 

With  the  purpose  of  improving  the  confused  condi- 
tions of  international  railway  traffic  in  Europe  due  to 
the  hard  feelings  and  many  frontier  changes  following 
the  World  War,  an  International  Railway  Commission 
was  organized  at  Paris  in  October,  at  a  conference  of 
representatives  of  about  twenty-six  countries.  The 
meetings  were  held  at  the  house  of  the  French  Society 


y.i..Bi*  0  0  0  0 

^,||,     .-JXait  Iron  pipe  VCtoC. 


<    I'M 


FL.OOR  BLOCKS 
SECTION  OF  PIPE  GALLERY  .\ND  ONE  FILTER 


graded  from  1-in.  down.  Over  the  gravel  will  be  spread 
24  in.  of  sand.  Experiments  have  shown  that  washed 
sand  from  the  Platte  River  can  be  u.sed  without  any 
preparation  and  after  two  or  three  washings  and  a  light 
scraping  will  give  a  well  graded  and  satisfactory  filter- 
ing medium.  On  account  of  the  lack  of  any  gravel  in 
this  vicinity  the  cost  due  to  freight  is  high.  The  thin 
gravel  layer  permitted  and  the  wide  spacing  obtainable 
by  the  use  of  these  stool.s  will  make  this  bottom  much 
cheaper  than  the  usual  bottom  obtained  by  placing  the 
piping  on  6-in.  centers  and  using  12  to  18  in.  of  gravel. 
Waah-Watfr  Tankn — On  the  second  floor  of  the  head 
house  will  be  placed  the  concrete  wash-water  tanks,  with 
'  ample  capacity  to  wash  three  beds  without  refilling.  A 
large  high-pressure  supply  main  passes  near  the  filter 
house  so  that  it  is  pos.sible  to  use  a  centrifugal  pump 
driven  by  a  water  turbine  for  filling  the  wash-water 
tank.s  from  the  eflluent  conduit. 

Operafivfi  Tnhlm— The  material  will  be  gray  Tennessee 
marble,  with  a  green  marble  base,  a  departure  from  the 
usual  custom  being  to  make  the  front  a  solid  marble 
panel  and  to  place  the  manifolds  and  four-way  valves 
below  the  main  floor  instead  of  within  the  »ablcs.  This- 
will  eliminate  the  possibility  of  any  leakage  from  these 
valves  or  manifolds  onto  the  main  corridor  and  also  put 
them  in  a  place  easy  of  access  for  repairs  or  adjustment. 
Heat  and  light  will  be  taken  from  the  main  pumping 


of  Civil  Engineers  and  were  presided  over  by  Mr. 
Mange,  general  maanger  of  the  Paris  &  Orleans  Ry. 
Mr.  Mange  was  later  elected  president  of  the  permanent 
organization,  with  Mr.  Leverve  as  general  secretary. 
The  official  name  is  the  International  Railway  Union, 
with  oflices  at  Paris.  Membership  is  limited  to  rail- 
ways having  not  less  than  628  miles  of  standard-gage 
track  in  Europe  or  connected  with  European  lines.  It 
is  expected  that  Japan  and  China  may  be  admitted  when 
the  Tran.s-Siberian  Railway  is  reopened.  Smaller  lines 
and  narrow-gage  lines  may  be  admitted  if  of  suflicient 
importance  in  regard  to  international  traflic.  The  num- 
ber of  votes  of  delegates  varies  with  the  mileage  which 
they  represent.  Certain  transport  undertakings,  rail- 
ways or  otherwise,  not  eligible  for  membership  but  hav- 
ing international  traffic  relations  with  mrmber  railwa.vs, 
may  become  "adherent  administrations."  Meetings  are 
to  be  held  every  five  years.  A  board  of  management  to 
administer  the  afi"airs  of  the  organization  will  be  com- 
posed of  twelve  member  railways,  who  will  appoint  a 
chairman  and  three  vice-chairmen  to  handle  ordinary 
business  matters.  Decisions  may  be  made  when  seven 
members  of  the  board  are  present.  Five  committees 
have  been  appointed  to  deal  with  special  subjects  a.« 
follows:  fl)  Passenger  traflic;  (2)  freight  traffic;  (3) 
reciprocal  accounts  and  exchange;  (4)  interchange  of 
rolling  stock;  (5)  technical  afTairs. 
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Right  Method  of  Paying  for  Water 
for  Fire  Protection 

Municipal  as  Well  as  Private  Works  Should  Get 

Cost  of  Service  from  Taxpayers — Hartford 

Figures  Illustrate  Some  Points 

By  Caleb  Mills  Saville 

Manager  and   Chief  Engineer,  Water-Works.   Hartford,  Conn. 

IN  CONSIDERING  the  value  of  the  fire-protection 
service  furnished  a  municipality  by  its  own  water 
depai'tment  the  question  is  often  raised  as  to  whether 
there  should  be  any  payment.  Arguments,  more  or  less 
specious,  are  made  to  the  effect  that  the  cost  of  this 
service  should  be  included  in  the  water  rates  or  dis- 
guised in  any  way  that  will  prevent  its  appearance  as 
an  item  in  the  budget  on  which  the  tax  levy  is  to  be 
based.  The  consensus  of  public  utility  rulings  con- 
siders a  municipal  water  department  as  a  separate  en- 
tity, distinct  from  other  functions  of  government  and 
required  to  finance  its  owni  operations.  Accepting  this 
construction  it  readily  follows  that  it  is  essential  that 
a  water-works  system,  whether  owned  by  the  munici- 
pality or  privately,  receive  adequate  return  for  value 
furnished.  It  is  then  important  to  determine  the  facts 
on  which  to  base  a  method  for  proper  and  reasonable 
return  for  the  service  furnished. 

Among  the  ways  for  meeting  payment  for  fire  pro- 
tection service  are:  (1)  A  unit  charge  per  hydrant  in 
service.  This  is  perhaps  the  most  common  method, 
although  it  has  little  or  no  rational  basis  in  fact,  be- 
cause the  number  of  hydrants  is  no  measure  of  the 
amount  of  money  invested  in  the  water-works  for  fire- 


the  works,  including  interest  and  sinking  fund  pay- 
ments, and  of  this  total  allocate  that  portion  to  fire 
1  icteciion  which  the  extra  co.st  due  to  fire-protection 
features  is  to  the  total  cost  of  running  the  works.  To 
find  these  proportions  accurately  for  any  individual 
water  system  requires  much  expenditure  of  time  and 
money. 

Fortunately  there  are  on  record  many  rate  cases 
where  these  determinations  have  been  made  and  ra- 
tios can  be  established  for  the  average  case  which  are 
sufficiently  accurate  for  general  use  or  for  a  preliminary 
estimate.  These  studies  show  that  the  smaller  the  town 
the  larger  the  proportional  charge  for  fire  protection. 
For  example,  for  a  town  of  10,000  inhabitants,  60  per 
cent  of  the  total  cost  of  the  works  is  found  to  be  for 
fire  protection,  while  for  a  city  of  300,000  only  about 
13  per  cent  of  the  total  cost  is  thus  allocated.  In  the 
case  of  the  Hackensack  Water  Co.,  before  the  New  Jer- 
sey Public  Utility  Commission  in  1917,  the  proportion 
of  the  gross  charges  for  water  service  chargeable  to  fire 
protection  was  found  to  be  12.5  per  cent.  In  the  case 
of  the  Queens  County  Water  Co.,  New  York,  before  the 
commissioner  of  Water  Supply,  Gas  and  Electricity 
(1915),  the  total  value  of  the  works  was  found  to  be 
$2,0fl0,000,  of  which  23.2  per  cent  was  attributed  to 
fire  protection.  It  was  also  found  that  15  per  cent  of 
the  operating  expenses  were  incurred  on  this  account. 

The  only  bearing  that  the  number  of  hydrants  has 
in  the  making  up  of  the  fire-protection  cost  is  in  the 
annual  charge  for  maintenance  and  depreciation  of 
these  appurtenances.  The  method  of  placing  a  per 
capita  charge  for  fire-pi'otection  service  of  the  water 
department,   while   less  in   evidence   than  the  hydrant 


TABLE  I— TENTATIVE  DISTRIBUTION  OF  HYDRANT  WOnK  COSTS  BETW,t;EN  CITY  DEP.A.RTM3NT3 

Street  Department  Fire  Department                             Wafer  Department 

Total  Cost        Portion                                Per  Portion                                Per  Portion  Per 

per  Year        of  Total       Amount       Hydrant  of  Total       .Amount       Hydrant  of  Total  Amount  Hydrant 

Inspection  regular $2,200              J              $1,320           $0.75  J              $440           $0.25                J  $440  $0.25 

Inspection  special 3,700             none             none             none  all              3,700             2.15             n-^ne  none  none 

Repairs      .                        .                                                        2.100               S                 1,260             0  75  J                  420             0  23                 J  420  0.25 

Depreciation  and  obsolescence                                               8,000                i   *             1,000             0.60  |               7,000             4    10             n?ne  none  none 

$16,000  $3,580  $2.10  $11,560  lo  75  S860  $0.50 

*J  Depreciation  J,  on  basis  of  400  hydrants  used  by  Street  Department  and  their  life  shortened  to  25  years  as  compared  with  40  years  life  for  remainder. 
Total  of  31  hydrants  were  replaced  because  of  depreciation  or  obs^lescence  during  P21.  The  average  for  the  last  five  years  has  been  33  per  year,  with  1712  hydrants 
in  service  as  of  Jan.  1,  1923. 


Total  number  ofhydrants  repaired  from  March  1,  1921,toJan.  I,  1922, and  the 

use  so  far  as  it  Ii:i,v  1.,  ,  n  p.  ..ihle  to  distribute  it; 

Total  hydra,, t  i.  i !.-  2:7 

Of  thehyh  ■    -  ■    -   i-   I 

34  wtr-  .li  I   i  11  ;i  'il:  r  iu-  year  by  Fire  Dept. 

75  were  useii  durm-:  ihf.  year  by  Street  Dept. 

20  were  used  during  the  year  by  both  Fire  and  Street  Depts. 

66  were  used  during  the  year  by  Water  Dept.  for  coniniercijil  purposes.. 

62  f..r  which  there  is  no  record  of  use. 

257  total  hydrants  repaired. 


protection  purposes.  (2)  A  unit  charge  per  capita  of 
population  is  sometimes  made.  This  also  is  illogical, 
because  there  is  no  direct  connection  linking  population, 
property  value,  and  water  department  expenditure  for 
fire  protection.  (3)  The  method  most  approved  by  pub- 
lic utility  commissions  in  rate  making  decisions  is  a 
composite  charge  consisting  of  a  unit  charge  per  hy- 
drant for  maintenance  and  depreciation,  plus  another 
unit  charge  for  pipe  capacity  and  other  costs  of  excess 
service  per  linear  foot  of  pipe  in  service. 

The  total  amount  which  a  city  should  pay  to  its  water 
department  for  fire-protection  service  may  be  obtained 
as  follows:  (1)  Ascertain  the  proportion  which  the 
I  xtra  cost  of  the  water-supply  system,  due  to  its  fire- 
protection  service,  bears  to  the  total  cost  of  the  works. 
(2)  Determine  the  annual  amount  necessary  to  operate 


charge,  is  also  illogical  and  probably  an  accompaniment 
of  the  nearly  obsolete  fixture  charge  for  water  supply. 
It  appears  just  as  reasonable  to  charge  a  per  capita  rate 
for  household  service  regardless  of  the  amount  used 
as  to  charge  for  fire  pi-otection  regardless  of  property 
defended. 

Generally  speaking  Hartford  is  much  better  served 
with  hydrants  than  many  larger  cities.  This  condition, 
however,  is  reflected,  among  others,  in  the  lower  rates 
for  insurance  enjoyed  in  Hartford,  which  is  one  of  the 
very  few  cities  placed  in  "Class  A"  by  the  National 
Board  of  Fire  Underwriters.- 

In  Hartford,  during  the  working  season  of  1922,  the 
cost  of  hydrant  installation  and  replacement,  including 
20  per  cent  overhead  charges,  was: 

L'l  new  hvilrant.s  installed  on  new  main.<!  at  an  average 
cost  of  $105  each;  range,  $117  to  $2US. 

ir>  new  livdrant.s  installed  on  oUi  njains  at  an  average 
cost  of  $250   each  ;   range.    $!:>»  to  $273. 

29  hvdrants  replaced  with  new  oi.es  because  of  obso- 
lescence at  an  averag.'  <-i)St  of  $2c,-,  .ach  ;  range,  $104  to 

The  36'  new    installatioii.s  averaged  about   $200  each. 

•  The  effect  of  the  increased  cost  of  labor  and  mate- 
rials on  hydrant  installation  cost  in  Hartford,  using 
1910  as  a  base,  is  shown  by  the  accompanying  diagram. 
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While  the  total  cost  of  hydrant  maintenance  is  avail- 
able from  department  records,  it  is  impracticable  to 
make  a  close  division  of  this  cost  among  the  principal 
city  departments  using  them  without  knowing  how  much 
of  this  cost  is  due  to  surreptitious  use  by  unauthorized 
persons.  The  accompanying  table  gives  a  tentative  allo- 
cation of  the  total  maintenance  cost  which,  while  de- 

TABLE  II— RELATION  BETWEEN  WATER  RENTS  AND  PROPERTY 
VALUES  AT  HARTFORD 


Amount  Paid 

Amount  Paid 

Assessed 

for  Water  per 

for  Water 

Valuation 

Year  per  $1,000 

Classification 

per  Year 

of  Property 

\'aluation 

I — Laundries 

1 

J  1.376. 94 

$63,400 

$21    70 

2 

1,183  44 

9,300 

127  00 

3 

702  72 

34,700 

20.20 

4 

1.462.44 

29,400 

49  70 

5 

verage 

1.529.45 

29,700 
$166,500 

51.40 

Totals  and  a 

$6,255.00 

$37.55 

11 — Apartment  houses 

1 

$243.00 

$117,100 

$2.08 

2 

254  76 

124,000 

2.05 

3 

1,206  48 

419,800 

2.87 

4 

177.96 

104,500 

1.71 

5... 

267.36 

126,800 

2.10 

6 

average 

288  48 

127,500 

2.35 

Totals  and 

$2,438.04 

$1,019,700 

$2.39 

III — Manufacturinp 

plants 

1 

$5,264.22 

$2,442,700 

$2.16 

2 

1.665  66 

1,098,500 

1    15 

3 

2.191    20 

2,122,900 

1.03 

4 

981   72 

298,500 

3.29 

5. 

average 

1,414  68 

853,500 
$6,816,100 

1.66 

Totals  and 

$11,517.48 

$1.69 

rV — Department  stores 

1        

$1,774  80 

$2,038,100 

$0.87 

2 

verage 

2,101.20 

2,341,000 
$4,379,100 

0.90 

Totals  and  s 

$3,876.00 

$0.89 

V— Office  buildings 

1             ... 

$533.16 
422  71 

$1,200,000 
941,000 

$0.45 

2 

0  45 

3   

1,539.19 

2,587,500 

0.59 

4 

57.36 

348.000 

0.16 

5   

1.182  00 

1,331,400 

0.89 

6 

verage 

1,218.69 

3.106.000 
$9,513,900 

0.39 

Totals  and « 

$4,953   11 

$0  52 

Grand  totals  and  a 

verage 

$29,039.63 

$21,895,300 

$1.33 

rived  from  observation  and  inquiry,  is  thought  to  be 
sufficiently  close  to  actual  facts  to  warrant  its  use  as 
a  basis   for  hydrant  charge. 

How  the  excess  investment  for  fire  protection  shall 
be  paid  for  is  the  question  that  has  bothered  many  pub- 
lic service  commissions.  Stripped  of  the  varying 
camouflage  that  has  been  built  up  from  time  to  time  for 
ulterior  purposes  the  matter  may  be  resolved  into  at 
least  two  distinct  issues  as  to  payment  for  this  service: 
(1)  Shall  consumers  bear  the  burden  by  means  of  in- 
creased water  rates?  (2)  Shall  property  be  assessed 
In  proportion  to  value  received? 

The  most  equitable  method  for  defraying  the  cost  of 
fire-protection  benefit  is  its  inclusion  in  the  general  tax 
laid  against  property.  While  the  actual  rate  increase 
would  be  small  if  the  cost  of  fire  protc<jtion  were  placed 
on  consumers,  because  of  being  .so  widely  distributed, 
yet  its  imposition  has  by  public  utility  commissions 
been  held  unfair,  inequitable  and  discriminatory.  The 
fallacy  and  inequality  of  putting  the  cost  of  fire  pro- 
tection on  private  consumers  is  evident  when  it  is  con- 
sidered that  oftentimes  high-value  buildings  u.se  .«o  little 
water  that  their  contribution  to  the  cost  of  fire  pro- 
tection, based  on  rate  payments,  would  be  negligible 
compared  with  the  amounts  paid  by  low-value  buildings 
using  large  quantities  of  water.  This  is  shown  by 
Table  TI,  based  on  Hartford  Water  Department  records'. 

To  study  the  effect  of  the  two  methods  of  fire  protec- 
tion, assume  a  city  with  the  following  conditions: 

Grand  list    ftaxable  property)    $300,000,000,  with  a 


tax  rate  of  20  mills  to  provide  for  a  budget  for  all 
municipal  purposes  except  the  water  department,  which 
must  finance  itself  from   its   income  from  water  sold. 

Assume  also  that  the  income  necessary  properly  to 
care  for  operating  expenses,  maintenance,  depreciation, 
interest  and  sinking  fund  is  $720,000;  and  that  a  care- 
ful analysis  of  conditions  shows  that  12.5  per  cent  of 
the  expense  of  running 
the  department  is  due  to 
construction  necessitated 
by  fire  -  p  r  0 1  e  c  t  i  o  n 
features. 

Allow  1,700  hydrants 
and  216  miles  (1,142.783 
lin.ft.)  of  pipe  with  an 
average  diameter  of 
about  11  in.,  the  equiva- 
lent of  about  12,570,000 
in. -ft.  in  the  system. 
(The  total  number  of 
inch-feet  is  the  sum  of 
the  products  of  lengths 


««^ 


ff»       <7>       <Ti 


o>2?2j<y>cn<^ma^o>o> 


INDEX  NUMBERS  FOR  COST  OF  HYDRANT  INSTALLA- 
TIONS AT  HARTFORD.  COXN.,  1910-22 

of  the  different  sizes  of  pipe  by  their  respective 
diameters  in  inches. 

Income  to  be  derived  for  fire  protective  service  $90,- 
000.  If  this  amount  is  to  be  obtained  from  water  rates 
it  means  an  increase  of  12.5  per  cent  in  water  rates. 
If  applied  to  the  subtotals  in  Table  II,  the  increase  is 
similar,  ranging  from  0.7c.  to  53.7c.  per  $100  valuation, 
depending  on  the  character  of  the  premises  served.  If 
the  amount  is  to  be  obtained  from  the  tax  levy,  it 
means  an  increase  of  1.5  per  cent  or  about  three-tenths 
of  one  mill  f $0.0003)  and  places  a  uniform  rate  on  all 
property  of  3c.  per  $100  property. 

This  cost  of  fire-protection  service  furnished  by  the 
water  department  through  in.stallations  made  solely  for 
that  purpose  may  properly  be  compared  with  the  cost 
of  ordinary  fire  insurance,  which  for  the  class  of  prop- 
erty listed  in  Table  II  would  cost  from  10c.  to  15c.  per 
$100  value  insured. 

An  .approved  niithnd  of  oharglnK  for  the  sorvice  Is: 

Total   flrp   protertlon   .Imnre. »90.0fl0 

1,700  hydnintK  nl  $10  (;i,«i.uiivfl  for  maintenance).    17,000 

DifTerenrc  to  be  obtalnnl  oth<»rw|g<' |73,O0O 

The  Inch-foot  charge  nemnR  to  be  the  bamls  best  Bilnplcd  to  meet 
rnndllliinx,  IIS  It  reco)tnl7,iK  Ip.iih  l•^l•■n^•|nn  of  nyslem  ami  slste  of 
piped  laid.  In  thin  cane  the  \inlt  Inrli-foot  charite  would  be 
|73.000/I2,rMO,000    =    |0.nn,-,82  or  nbiuit    0.58  cents. 

A  summary  of  the  mo.M  logical  method  for  deal- 
ing with  the  allocation  of  the  co.st  of  fire-protection 
service  provided  by  the  water  system  is  well  set  forth 
in  the  following  excerpts  from  decisions  of  public  utility 
commissions: 

The  cost  of  Btandinir  ready  at  all  times  to  furnish  public 
fire  protection  should  be  borne  entirely  by  the  city  and  paid 
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for  from  the  general  tax  levy,  while  the  cost  of  supplying 
potable  water  for  general  consumption  should  be  borne  by 
the  individual  consumers. — Re  Kenosha  Wis.  Pub.  Utility 
Rept.,  1918,  D,  p.  751. 

The  fire  costs  are  largely  fixed.  These  costs  should  be 
met  by  charges  based  on  the  proportion  of  plant  and  system 
required  for  fire  protection  exclusive  of  hydrants,  and  an 
additional  charge  (for  maintenance,  depreciation  and  re- 
placement— C.M.S.)  for  each  hydrant.  The  first  element  of 
this  charge  is  proportional  to  the  inch-feet  of  main  in  the 
piping  system. — Re  Hackensack  Water  Co.,  N.  J.  Pub. 
Utility  Comm.  April  28,  1917,  p.  35. 


Aeration  Experiments  for  Removal 
of  Carbonic  Acid 

Various  Types  of  Apparatus  Tested  on  Memphis 

Artesian  Water  Supply — Multiple-Tray 

Coke  Scrubber  Adopted 

By  Wellington  Donaldson 

Of  Fuller  &  ilcClintock,  Engineers,  New  York  City 

AN  INVESTIGATION  of  the  water  supply  at  Mem- 
.  phis,  Tenn.,  by  Fuller  &  McClintock  in  the  vi'inter 
of  1921-22  resulted  (as  reported  in  Engineering  News- 
Record,  Oct.  5,  1922,  p.  566)  in  a  recommendation  to 
continue  the  use  of  ground  water  but  to  install  purifica- 
tion facilties  for  removing  the  dissolved  iron  and 
free  carbonic  acid  (carbon  dioxide)  present  in  the 
water  in  objectionable  amounts.  Recommendations  for 
complete  new  works  included  the  use  of  air-lift  for 
pumping  the  wells.    One  of  several  factors  favoring  the 


of  carbonic  acid  is  the  controlling  factor.  In  most 
installations,  however,  it  is  evident  that  the  maximum 
removal  of  carbonic  acid  was  desired.  The  meagerness 
of  reliable  data  on  the  efficiency  of  aerating  devices 
for  decarbonation  is  probably  due  to  the  readiness  of 
the  dissolved  gas  to  escape  from  drawn  samples,  making 
undependable  any  determination  not  made  on  the 
ground  with  special  precautions  against  loss  in  sampling 
and  analysis. 

The  reported  performances  in  decarbonation  by  some 
typical  ground-water  installations  are  given  in  the 
accompanying  table. 


T.\BLE  I— REMOVAL  OF  FREE  CARBONIC  ACID  BY  .\ERATI0N 

rn«  in  p  p  \i 

Locality 
Middleboro,  Mass. 

Superior.  Wis 

.Shelby.  Ohio 

Xenia,  Ohio 

Far  Rockaway.  N.  Y. . . 
Roekaway  Park.  N.  Y. . . 

Long  Beach.  N.  Y 

Lowell,  Mass 


Virginia  Beach,  Va. , 
Excelsior Sps.,  Mo., 


Type  of  .Aerator 
Spray  over  I  Oft.  coke  bed. .  .  . 
Stack  of  4  perforated  trays. . . . 

Stack  of  3  coke  trays . 

Stack  of  3  coke  trays 

Single  large  riser  pipe 

1 1  wooden  steps 

Spray  nozzles 

2  in.  riser  pipes  and  1 0-ft.  coke 

bed 

Spray  nozzles     

]\Iultiple  spilling  pans 


With  a  view  of  determining  for  the  Memphis  con- 
ditions what  type  of  aerator  would  give  the  desired 
reduction  in  CO,  with  minimum  head  loss  and  floor 
space,  outdoor  experiments  were  conducted,  at  the 
Central  Ave.  pumping  station,  which  is  equipped  with 
air-lift  and  furnishes  normally  one-fourth  of  the  supply 


PIGS.    1    TO    5 — .\ER.\TION'    DEVICES    FOR    DEC.\RBOX.-\.TION  EXPETRIMEXTS  AT  MEMPHIS,  TEXN. 

1.  Triple-tray  coke  scrubber  with  2-ln.  meter  on  supply  pipe.        discharging  106   gal.   per  min.      4.  Riser  pipe,   splash  table, 

2.  Metal  pan  with  perforated  bottom.     3.  Simple  2-in.  pipe       discharging  6-1  g.p.m.   5.  Spraco  nozzle,  discharging  72  g.p.m. 


air-lift  is  the  fact  that  the  ground  water  contains  about 
110  p.p.m.  of  free  carbonic  acid  (expressed  as  C0„)  of 
which  amount  the  air-lift  removes  incidentally  75  to  80 
per  cent,  as  determined  at  numerous  installations  in 
the  city.  The  remaining  25  to  30  p.p.m.,  though  not 
uncommon  in  public  supplies,  was  regarded  as  undesir- 
able in  view  of  the  low  hardness  of  40-60  p.p.m.  of  the 
well  water  and  its  marked  "aggressiveness"  which  has 
made  necessary  the  adoption  of  all-lead  or  brass  plumb- 
ing in  the  city.  To  eliminate  the  corrosive  effects  of 
the  water,  it  was  considered  important  to  further  reduce 
the  carbonic  acid  to  a  residual  of  10  p.p.m.  or  less  by 
some  form  of  aeration,  followed  by  a  small  dose  of  lime 
if  complete  removal  should  be  found   desirable. 

A  comparison  of  aerating  device?  used  in  connection 
with  typical  ground-water  or  iron-removal  plants  indi- 
cates wide  diversity  in  design  and  quite  variable  effi- 
ciency as  regards  removal  of  carbonic  acid.  In  some 
installations,  as  for  instance  at  Lowell,  Mass.,  the 
degree  of  oxygen  saturation  rather  than  the  amount 


of  about  13  m.g.d.  This  water  contains  from  25  to  32 
p.p.m.  CO,  as  against  an  average  of  110  p.p.m.  in  the 
main  Auction  Ave.  station  supply. 

In  all  of  the  experiments  herein  described  the  rate 
of  applied  water,  or  "loading,"  was  measured  by  taking 
meter  readings  at  intervals  of  exactly  5,  10  or  15 
minutes.  A  S-in.  Lambert  meter  used  in  the  first 
experiments  was  replaced  by  a  J-in.  Trident  and  later 
by  a  2-in.  Crest  as  the  flows  increased.  The  CO.  deter- 
minations were  made  in  the  usual  manner  by  titration 
with  N  22  sodium  carbonate  and  phenolphthalein  indi- 
cator. Titrations  were  made  on  the  spot  in  intervals 
between  meter  readings. 

Exp.  1:  Multiple  Coke  Trays — The  experience  of  cer- 
tain deferrization  plants  in  Germany  and  this  country 
with  beds  or  towers  of  crushed  stone  and  coke  suggested 
the  possibility  of  good  CO,  removal  with  relatively 
high  loadings  of  applied  water,  when  using  the  device 
unsubmerged.  The  character  of  material  used  for  such 
"scrubbers,"  whether  stone  or  coke,  was  not  considered 
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essential  provided  the  material  was  inert  to  the  water. 
Limtstone,  dolomite,  marble,  etc.,  were  barred  on 
account  of  their  .solubility  in  the  presence  of  free  CO,, 
which  would  result  in  an  undesirable  increase  in  tem- 
porary hardness  of  the  aerated  water.  Coke,  on  account 
of  its  inert  properties,  light  weight  and  availability, 
was  selected  for  the  Memphis  experiments.  At  the 
outset  it  was  thought  that  an  arranK.'m<-nt  allowing 
free  access  of  air  and  free  egress  for  the  liberated  gases 
would  be  more  efficient  than  a  single  tower  open  only 
at  top  and  bottom.  Accordingly  the  apparatus  pictured 
in  Fig.  1  was  set  up.  after  the  manner  of  the  Shelby, 
Ohio,  design,  described  by  Burgess  (Jovr.  Am.  Vf.  H'. 


Assoc,  1921,  p.  193).  It  consi.sted  of  three  superim- 
posed trays,  each  20x20  in.  in  plan  by  12  in.  deep. 
The  trays  were  supported  12  in.  apart,  the  bottom  tray 
being  12  in.  above  the  floor,  which  was  a  shallow 
wooden  trough  covered  with  composition  roofing  to 
collect  the  water.  The  bottom  of  each  tray  was  covered 
with  A-in.  mesh  wire  or  hardware  cloth  to  support  the 
crushed  material,  which  consisted  of  clean  cupola  or 
coke-oven  coke,  broken  to  sizes  between  1^  in.  and  3  in. 
The  metered  water  supply  was  delivered  at  the  top  of 
the  trays  through  an  upturned  elbow,  short  nipple  and 
increaser,  giving  a  slight  spouting  effect.  For  the 
higher  flows  it  was  necessary  to  place  a  pan  over  the 
discharge  to  eliminate  spouting  and  the  aerating  effect 
of  the  jet  itself.  The  experimental  results  are  shown 
in  graphical  form  by  the  curve  entitled  Exp.  1.  where 
each  plotted  point  represents  the  average  of  not  less 
than  two   consistent  observations. 

It  is  evident  that  the  first  tray  has  done  better  than 
50  per  cent  of  the  work,  but  each  additional  tray  has 
served  to  materially  bring  down  the  CO,  content.  The 
flatness  of  the  curves  with  increased  loadings  is  note- 
worthy. 

Exp.  2:  Single  Coke  Bed — To  determine  the  compar- 
ative merits  of  multiple  coke  trays  and  of  a  single  deep 
coke  bed  the  trays  used  in  Exp.  1  were  stacked  one 
above  the  other  without  disturbing  the  contents,  thus 
making  a  coke  bed  3  ft.  deep,  open  top  and  bottom.  The 
results  shown  by  the  curve,  Exp.  2,  indicate  that  the 
3-ft.  solid  bed  had  an  efticiency  equal  only  to  the  first 
two  trays  of  Exp.  1. 

Exp.  3:  Perforated  Pan — This  apparatus,  pictured  in 
Fig.  2,  consi.sted  of  a  square  galvanized-iron  pan  18x18 
in.  in  plan  by  6  in.  deep  with  211  holes  1  in.  in  diameter 
punched  in  the  bottom,  the  pan  being  supported  5  ft. 
above  the  trough  or  floor.  Results  shown  as  by  the 
curve,  Exp.  3,  indicate  an  eflliciency  of  about  45  per 
cent  for  this  device,  with  little  variation  with  different 
loadings. 

Exp.  U:  Simple  Riser  Pipe— This  experiment  em- 
ployed a  vertical  2-in.  riser  pipe  with  the  top  5  ft.  above 
the  floor,  as  pictured  in  Fig.  3.  The  results  plotted 
as  Exp.  4  are  quite  similar  to  those  of  Exp.  3  using 
the  perforated  tray. 

Exp.  5:  Inspirator  Effect— The  same  arrangement 
was  used  as  in  Exp.  4  except  that  the  outer  shell  of 
a  conical  nozzle  was  clamped  in  position  over  the  top 
of  the  ri.ser  pipe,  causing  air  to  be  drawni  in  and  mixed 
with  the  jet,  on  the  principle  of  the  ejector  pump.  In 
operation  the  entrained  air  could  be  easily  ob.served  as 
pistons  traveling  with  the  jet,  causing  a  decided  .scatter- 
ing at  the  crest.  This  set-up  showed  an  increased 
efficiency  of  about  12  per  cent  over  the  plain  ri.ser  with 
the  same  amount  of  water  flowing.  Doubtless  a  well 
designed  nozzle,  in.stead  of  an  improvisation,  using  the 
inspirator  principle  could  be  made  quite  effective. 

Exp.  6:  Riner  With  Splash'Talile-Thi!^  .set-up  was 
the  same  as  Exp.  4  except  that  an  18-in.  circular  wooden 
platform  was  affixed  to  the  riser  pipe  at  a  distance  of 
18  in.  below  the  top.  thus  providing  an  intermediate 
step  for  the  water  in  its  fall  as  pictured  in  Fig.  4. 
From  the  curve  marked  Exp.  6  it  is  evident  that  the 
use  of  a  platform  or  splash-board  increases  materially 
the  efficiency  of  the  riser  pipe.  Following  the  same 
reasoning  it  is  to  be  expected  that  additional  steps  or 
platforms  would  result  in  still  better  efficiency,  although 
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experiments  were  not  continued  to  determine  further 
effects. 

Exp.  7:  Riffle  Board — The  exposure  of  water  by 
allowing  it  to  run  over  an  inclined  surface  in  a  thin 
film  should  allow  ready  aeration  and  escape  of  CO..  A 
large  aerator  of  this  type  was  built  over  one  of  the 
settling  basins  some  years  ago  at  Suffolk,  Va.,  for  the 
purpose  of  reducing  CO,  in  a  lake  supply,  but  was  found 
not  to  have  a  very  high  efficiency.  An  elaboration  of 
the  "riffle  board"  idea  is  found  in  the  plants  at  Newport, 
R.  I.,  Chester,  Pa.,  Norristown,  Pa.,  New  Brunswick, 
N.  J.,  and  several  other  places  which  utiliz.3  a  sloped 
surface  studded  with  cast-iron  deflectors.  All  of  these 
supplies  handle  surface  water  however. 

At  Memphis  there  happened  to  be  handy  at  the 
Central  Ave.  station  an  inclined  concrete  walkway  or 
approach  10  ft.  wride  by  28  ft.  long  with  a  drop  of 
about  2  ft.  in  the  length.  The  well  vrater  was  applied 
as  evenly  as  possible  to  the  top  of  the  incline  and 
allowed  to  flow  down  the  concrete  surface  which  was 
grooved  transversely.  The  results  were  as  follows: 
Initial  CO.,  28  p.p.m. ;  aerated  CO,,  15  p.p.m. ;  efficiency, 
46  per  cent. 

Exp.  8:  Spray  Nozzle — A  "Spraco"  No.  12-B  nozzle 
was  arranged  to  deliver  vertically  as  pictured  in  Fig. 
5.  Results  are  shown  as  curve  Exp.  8.  Nozzles  of  this 
general  type,  employing  internal  deflecting  vanes,  are 
used  in  a  number  of  water-works,  but  chiefly  for  odor 
and  taste  removal,  as  on  the  Catskill  water  supply,  New 
York  City,  and  at  Lynchburg,  Va.  At  Virginia  Beach, 
Va.,  they  are  used  on  ground  water  for  aeration  and 
decarbonation. 

Exp.  9:  West  Palm  Beach  Nozzle — The  nozzle  used  in 
Exp.  9  differs  from  the  Spraco  nozzle  in  not  having 
internal  deflecting  vanes.  The  spray  effect  is  produced 
by  the  water  entering  the  nozzle  in  a  tangential  direc- 
tion at  the  periphery  of  the  cylindrical  shell.  Nozzles 
of  this  type  ai"e  in  use  at  the  iron-removal  plants  at 
West  Palm  Beach,  Fla.,  and  Long  Beach,  N.  Y.  Results 
are  shown  by  the  curve,  Exp.  9.  In  comparing  these 
results  with  those  of  Exp.  8,  account  must  be  taken  of 
the  difference  in  diameters  of  nozzle  openings. 

Exp.  10 — At  the  conclusion  of  the  Central  Ave. 
experiments  with  the  air-lift  water  the  triple  coke  tray 
apparatus  used  in  Exp.  1  was  set  up  at  the  Auction 
Ave.  station,  without  disturbing  the  contents.  In  doing 
this  it  was  desired  to  note  the  performance  of  the  coke 
scrubber  when  handling  water  of  high  carbonic  acid 
content. 

Accomplishments  of  the  three-tray  scrubber  on  water 
of  101  p.p.m.  CO,  content,  when  handling  50  gal.  per 
square  foot  per  minute,  were  found  about  the  same 
as  that  of  typical  air-lifts.  In  other  words,  it  would 
take  an  additional  three  trays  to  reduce  the  CO,  to  the 
figure  obtained  by  the  Central  Ave.  experiments,  using 
the  same  apparatus. 

Coyidusions — -The  writer's  conclusions  from  the  fore- 
going experiments  are  summarized  as  follows: 

1.  The  spray  nozzle  was  found  most  effective  of  sev- 
eral devices  used  for  removing  CO,  from  water  by 
aeration.  Objections  to  the  spray  pozzle  are  (a)  the 
area  and  head  required;  (b)  the  opportunities  of  con- 
tamination of  open  spray  ponds  of  considerable  area  by 
dust  and  soot;  (c)  probable  nuisance  to  adjoining  prop- 
erty from  wind  carriage  of  spray,  even  where  substan- 
tial louvres  are  provided. 


2.  From  the  standpoint  of  heavy  loading,  with  mini- 
mum floor  space  and  head  utilized,  the  multiple  coke 
scrubber  is  believed  to  have  merits  over  the  other 
devices  tested.  The  efficiency  in  carbonic  acid  removal 
is  not  equal  to  the  spray  nozzle,  but  is  sufficient  for 
practical  purposes  in  dealing  with  moderate  content. 
The  superior  efficiency  of  the  coke  scrubbers  compared 
with  other  splashing  devices,  such  as  perforated  pans 
or  riser  pipes,  utilizing  the  same  head,  is  apparently 
due  to  air  being  drawn  with  the  water  through  the 
coke  and  thus  assisting  materially  in  sweeping  out  the 
CO,  gas. 

3.  Even  distribution  of  water  over  a  coke  scrubber  is 
very  important.  Short  circuiting  along  the  inside  walls 
of  the  trays,  or  by  outside  spattering,  interferes  mate- 
rially with  efficiency  and  should  be  carefully  provided 
against. 

4.  The  coke  scrubber  may  be  used  on  waters  of  high 
carbonic  acid  content  by  adding  other  trays  to  the  stack 
and  increasing  the  head  requirements  accordingly,  but 
if  the  total  head  requirement  exceeds  12  to  15  ft.  the 
spray  nozzle  may  be  the  better  solution. 

5.  With  a  CO,  content  of  100  p.p.m.  or  over  it  is 
doubtful  if  any  scrubbing  or  splashing  device  can  com- 
pete successfully  with  a  good  type  of  spray  nozzle,  on 
the  basis  of  equal  head  utilized,  though  other  con- 
siderations mentioned  may  govern. 

Design  Adopted  for  Memphis — The  aerating  equip- 
ment for  the  new  18-m.g.d.  purification  works  now 
actively  under  construction  at  Memphis  will  be  of  the 
multiple-tray  coke  scrubber  type.  There  will  be  40 
units  about  2x7  ft.  in  plan,  made  up  of  four  superim- 
posed trays  of  coke  10  in.  deep,  spaced  9  in.  vertically. 
The  arrangement  of  units  and  trays  will  allow  free 
circulation  of  air.  Uniform  distribution  of  water  to 
the  top  tray  will  be  by  a  trough  having  a  perforated 
bottom.  A  loading  of  30  gal.  per  square  foot  per 
minute  was  used  in  the  desigrn. 


Road  Crossing  Accidents  on  Pennsylvania  R.R. 

That  97  per  cent  of  automobile  drivers  are  reasonably 
careful  and  that  the  deaths  and  injuries  which  occur  on 
streets  and  highways  and  particularly  at  railroad  cross- 
ings are  due  to  gross  or  criminal  carelessness  of  the 
other  3  per  cent  is  the  conclusion  presented  in  a  report 
by  the  insurance  department  of  the  Pennsylvania  R.R. 
system,  this  report  being  based  on  checks  of  more 
than  100,000  drivers  at  crossings  during  a  period  of 
four  months.  Of  682  crossing  accidents  during  that 
period,  607  were  due  to  motor  vehicles,  five  to  street- 
cars and  31  to  horse-drawn  vehicles.  Further,  487  of 
the  accidents  occurred  in  broad  daylight  and  195  at 
night,  while  about  50  per  cent '  involved  passenger 
trains  and  50  per  cent  freight  trains  and  switch  en- 
gineers. Of  all  these  trains '  about  60  per  cent  were 
running  at  speeds  lower  than  20  m.p.h.  Some  of  the 
figures  of  the  report  are  summarized  in  the  accom- 
panying table: 


Automobiles ■♦28 

Motor  trucks 175 

Buses 4 

Attempt  to  cross  ahead  of  train 

Disregard  of  crossing  bell ... 

Disregard  of  watchman 49 

Due  to  defective  automobile  brakes 16 

Ihtoxicated  drivers 7 

Automobiles  stalled  on  tracks 61 

Automobiles  running  through  gates. 280 

Automobiles  running  into  side  of  train 70 
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Railway  Water  Treatment  Plants 
and  Their  Operation 

Successful  Results  Depend  on  Proportioning  of 

Chemicals  to  Suit  Character  of  Water 

and  Its  Frequent  Changes 

By  Fred  D.  Yeaton 

Assistant  Engineer  of  Water  Service.  C.  M.  &  St.  P.  Ry. 

IN  THE  treatment  of  water  for  locomotive  boiler 
supply  the  proper  quality  of  chemicals  and  the  pro- 
portioning of  the  solutions  to  suit  different  waters 
are  apt  to  be  overlooked,  since  the  plant  attendants 
are  largely  pump  men  and  the  engineers  having  super- 
vision of  the  plants  often  have  little  chemical  knowledge. 
Simple  tests  and  care  in  operation  are  necessary  for 
efficient  service  and  such  service  can  be  secured  if  the 
work  is  in  charge  of  an  experienced  water-service 
engineer.  Greater  attention  is  now  being  given  to  rail- 
way water  supply,  since  increased  capacities  and  higher 
steam-pressures  of  modern  locomotives  have  resulted 
in  demands  for  increased  supply  and  better  quality  of 
water.  Furthermore,  it  is  being  more  widely  recognized 
that  the  qualitj'  of  water  has  an  important  bearing 
on  the  operating  service  and  repair  cost  of  the  loco- 
motives. 

Under  these  conditions  increasing  responsibility  is 
being  placed  upon  the  railway  engineers  in  the  selec- 
tion of  suitable  treatment  for  the  varj'ing  character  of 
water  encountered  and  especially  in  having  this  treat- 
ment carried  out  properly  by  the  non-technical  men 
charged  with  the  operation  of  water  supply  and  treat- 
ment plants. 

In  railway  water  service  the  principal  chemicals  em- 
ployed are  lime  and  soda  ash  for  softening  hard  water, 
and  sulphate  of  alumina  and  sulphate  of  iron  as  coagu- 
lants for  turbid  water.  Some  other  chemicals  are 
available  for  water  softening,  but  lime  and  soda  ash 
have  the  advantage  of  combining  efficiency  with  low 
cost.  All  chemicals  should  be  purchased  under  careful 
specifications  as  to  quality  and  with  due  regard  to 
requirements  for  proportioning. 

Lime — Both  quicklime  and  slaked  or  hydrated  lime 
are  used,  but  the  latter  seems  to  be  coming  into  more 
general  use,  as  it  does  not  require  to  be  slaked  at  the 
treating  plant  and  does  not  deteriorate  by  storage  for 
about  a  year.  Quicklime  slakes  by  absorbing  moisture 
from  the  air  and  at  the  same  time  it  absorbs  carbonic 
acid  which  renders  the  lime  useless  for  water  softening. 
Lime  made  from  magnesium  calcium  limestone  should 
not  be  used,  as  the  magnesium  is  of  no  value  in  treating 
water  and  only  increases  the  amount  of  sludge  to  be 
handled. 

In  water  softening,  the  lime  is  used  to  remove  the 
carbonic  acid  and  cause  precipitation  of  the  hard  scale- 
making  carbonates.  It  is  applied  as  milk  of  lime,  con- 
taining about  one  part  of  lime  to  ten  parts  of  water,  by 
weight. 

Soda  Axh — This  material  is  divided  commercially 
into  "light"  and  "den.se,"  only  the  former  of  which 
should  be  used  in  water  treatment.  Its  purpo.se  is  to 
replace  the  scale-making  limestone  sulphates  by  non- 
scaling  sodium  sulphate.  Soda  ash  is  the  basis  of  most 
of  the  anti-scale  boiler  compounds  which  are  used  by 
many  railways.  For  this  use  it  is  either  added  to  the 
wateia  in  the   tender  or  placed  directly   in  the  boiler 


through  the  washout  holes  after  the  boiler  has  been 
cleaned. 

Sulphate  of  Alumina — This  material  (often  errone- 
ously termed  "alum")  is  a  very  effective  coagulant  for 
highly  turbid  waters  from  reservoirs  and  streams. 
It  dissolves  very  readily  in  hot  water,  a  precipitate 
being  formed  which  must  be  allowed  to  settle  before 
the  solution  is  used.  The  best  sulphate  of  alumina  con- 
tains about  17  per  cent  of  water-soluble  aluminum 
oxide,  which  should  be  3  per  cent  or  more  in  excess 
of  the  amount  theoretically  required  to  combine  with 
the  sulphuric  acid  in  the  water. 

Sulphate  of  Iron — This  ferrous  sulphate  when  used 
in  conjunction  with  lime  is  a  good  coagulant  for  turbid 
alkaline  waters,  such  as  those  of  the  Missouri  basin. 
The  best  form,  known  as  "sugar  of  iron,"  is  partlj' 
dehydrated.  Several  railroads  have  used  ferrous  sul- 
phate successfully  for  removal  of  the  last  three  grains 
of  calcium  carbonate  from  boiler  waters  in  order  to 
eliminate  clogging  of  the  injectors  and  branch  pipes 
of  the  locomotives. 

Proportioyiing  Water  Treatment  Solutions-^The 
amounts  of  lime  and  soda  ash  for  water  softening  should 
be  determined  and  added  accurately  according  to  the 
scale-producing  elements  which  are  to  be  removed. 
Well  waters  do  not  vary  much  in  hardness  from  day  to 
day,  but  waters  from  lakes,  reservoirs  and  streams  may 
change  in  character  frequently.  For  instance,  the  water 
of  several  rivers  of  South  Dakota  often  varies  in  24 
hours  by  as  much  as  10  to  20  grains  of  encrusting  solids 
per  gallon. 

Treated  water  tested  recently  showed  14  grains  hard 
and  it  was  found  that  a  sample  of  the  raw  water  had 
been  sent  to  a  chemist  several  hundred  miles  away. 
The  instructions  as  to  treatment  were  being  followed, 
but  in  the  meantime  the  character  of  the  water  had 
changed  materially. 

Close  control  of  the  operation  of  a  treating  plant  is 
necessary  for  successful  results.  Failure  of  many  such 
plants  may  be  traced  to  loose  and  careless  methods. 
Not  only  does  the  raw  water  change,  as  noted  above, 
but  devices  for  proportioning  chemicals  get  out  of  order 
and  the  quality  of  chemicals  also  varies  considerably. 
These  variations  can  be  detected  only  by  careful  super- 
vision of  each  plant. 

The  amounts  of  lime  and  soda  ash  required  for  any 
given  water  may  be  obtained  in  several  ways.  The 
method  of  water  analysis  given  usually  in  text  books 
involves  too  much  time  and  care  for  regular  use  at  the 
treating  plant  or  by  traveling  inspectors  employed  by 
the  railway. 

A  small  and  cheap  but  effective  field  testing  outfit  may 
be  made,  containing  standard  soap  and  acid  solutions, 
methyl  orange  and  phenolphthaloin  indicator  solutions, 
and  sufficient  limewater  for  trial  treatments.  There 
will  be  also  several  small  droppers,  bottles,  filter  paper, 
funnel  and  .5  and  60-cc.  graduates.  The  neces.sary 
knowledge  of  chemistry,  the  methods  of  operation  for 
the  use  of  such  an  outfit  and  the  treating  methods  to 
be  followed  from  these  results  can  be  taught  to  any 
fairly  intelligont  pump  retainer  or  pump  man.  But  the 
treatment  to  be  used  on  an  engine  division  or  for  an.v 
particular  water  requires  considerable  experience  with 
water  treatment  and  locomotive  service.  It  can  best  ha 
directed  by  someone  who  has  had  experience  as  a^watete 
service  engineer. 
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Overhauling  Outgrown  Water-Works 
at  Fort  Smith,  Ark. 

Gas-Burning  Boilers  Put  on  High  Efficiency  Basis — 

Centrifugal  Pumps  Chosen  on  Previous 

Eight  Years  Experience 

By  Wynkoop  Kiersted,  Jr. 

Assistant  Engineer,  Kiersted  &  Stringfellow,  Con.sulting  Engineers, 
Kansas   City,    Mo. 

EXTENSIONS  to  the  overtaxed  water-works  plant  at 
Fort  Smith,  Ark.,  include  four  new  filters,  boilers,  a 
chimney,  high-  and  low-lift  pumps,  dry  chemical  feeders 
and  a  general  overhauling  of  the  old  pumping  machinery. 
Before  the  improvements  great  difiiculty  was  experienced 
in  keeping  the  city  supplied  with  water  of  even  inferior 
quality.  The  four  1-m.g.d.  filters  were  overworked; 
coagulant  was  crudely  applied  through  neglect  of  proper 


FORT  SMITH  WATER-WORKS  PUMPING  STATION 
Old  boiler  iiouse  and  steel  staclc  in  rear  at  right  are  to  be 
removed.     New  boiler  house  is  extension  of  old  pump  liouse 
at  left. 

upkeep;  the  pumping  machinery  was  overtaxed  and 
greatly  deteriorated  and  the  25-year-old  plain-tube 
boilers  were  extravagantly  fired. 

Boilers — Two  300-hp.  water-tube  boilers  with  forged 
steel  sectional  headers  proportioned  for  200  lb.  pressure 
were  selected  as  the  best  and  cheapest  for  this  installa- 
tion. Provision  was  made  for  superheaters  later  on. 
Gas  burners  designed  for  natural  gas  were  installed  in 
the  fire  doors  of  the  boiler  fronts  and  the  space  below  the 
level  of  the  burners  filled  with  sand  paved  with  firebrick. 
A  combustion  space  of  1  cu  ft.  per  boiler  horsepower  was 
thus  allowed.  Later  if  it  becomes  necesf^ary  to  operate 
the  boilers  at  a  higher  rate  the  burners  may  be  placed  in 
the  ash-pit  doors  and  the  sand  removed  to  afford  greater 
combustion  space. 

As  aids  to  economy  and  certainty  of  operation  an 
open-type  feed-water  heater  and  two  boilei'-feed  pumps 


of  the  simple.x,  direct-acting  type  were  installed.  The 
8-in.  front  and  6-in.  rear  steam  headers  are  equipped 
with  extra  heavy  steel  valves,  flanges  and  fittings  while 
the  piping  is  e.xtra  heavy  with  lap  joints.  All  live-steam 
pipes,  boiler  heads  and  feed-water  heaters  are  covered 
with  double  standard  thickness  magnesia  covering  and 
the  feed-water  and  auxiliary  exhaust  pipes  with  single 
thickness  of  magnesia. 

The  new  150-ft.  reinforced-concrete  chimney  has  a 
top  inside  diameter  of  5  ft.  and  is  built  on  a  foundation 
extending  to  rock  about  26  ft.  below  the  surface.  The 
proportions  are  sufficient  to  pei-mit  a  future  change  to 
coal  as  a  fuel. 

In  line  with  the  class  of  workmanship  required  and 
m.aterials  employed  to  obtain  a  high  degree  of  steam 
boiler  efficiency,  openings  in  the  setting  were  carefully 
filled  and  thermometers,  draft  gages  and  draft  regu- 
lators were  provided  for  fire  control.  Flue-gas  analyses 
are  made  at  the  plant  periodically  and  under  operating 
conditions  show  the  COj  as  80  per  cent  of  theoretical 
perfect  combustion  of  natural  gas,  free  oxygen  2  per  cent 
and  carbon  monoxide  not  present.  This  high  boiler 
efficiency  is  facilitated  by  the  constant  load. 

Pumping  Installation — In  the  existing  plant  were  a 
duplex  direct-acting  triple-expansion  high-lift  unit  and 
two  turbine-driven  centrifugal  low-lift  pumps,  each  of 
5-m.g.d.  capacity. 

Before  preparing  specifications  for  the  turbine-driven 
centrifugal  pumping  units  informal  proposals  were  ob- 
tained on  a  cross-compound  rotative  pumping  engine  of 
the  opposed  type  and  a  direct-acting  triple-expansion 
unit.  The  great  cost  of  the  former  tj^pe  of  engine  and 
the  misfit  in  the  available  space,  eliminated  it  from 
further  consideration.  The  triple-expansion  direct- 
acting  unit  was  not  accepted  on  account  of  serious  objec- 
tions to  that  type  of  engine  which  developed  during  the 
eight  years  use  of  the  existing  unit.  The  most  serious 
of  those  objections  are  as  follows:  High  cost  of  con- 
denser, air  pump  and  valve  repairs,  and  renewals;  large 
oil  consumption ;  presence  of  oil  in  the  condensate ;  over- 
reach of  plunger  and  occasional  heavy  hammer  when  the 
pump«!  are  delivering  water  into  the  distribution  system 
with  surplus  pumpage  going  to  the  distribution  reser- 
voir; station  duty  running  considerably  below  the  orig- 
inal test  duty  of  98  million;  audible  pump  pulsations 
communicated  to  residences  through  the  plumbing,  and 
pounding  of  check  valves  on  the  reservoir  lines  of  pipe. 

These  objections  were  further  supported  by  the  fact 
that  the  direct-triple  unit  would  cost  about  28  per  cent 
more  than  the  turbine-centrifugal  unit  and  would  be  a 
misfit  in  the  available  space.  Moreover,  evidence  showed 
that  the  station  economy  of  the  turbine  unit  would 
exceed  that  of  the  triple  unit  and  that  it  would  fit  the 
available  space  with  room  to  spare. 

Eight  years  of  satisfactory  use  of  the  two  turbine- 
driven  centrifugal  units  for  low-lift  work  and  the  re- 
stricted available  space  of  15  ft.  square  necessarily  con- 
fined consideration  to  this  particular  iype  of  unit  for 
low-lift  work. 

Results  thus  far  seem  to  confirm  previous  conclusions. 
In  the  new  installation  the  turbines  of  both  the  high-lift 
and  the  low-lift  units  exhaust  into  the  same  condenser. 
The  test  duty  of  the  low-lift  unit  was  97.000.000  ft.-lb., 
exclusive  of  auxiliaries,  and  of  the  high-lift  unit 
•110,000,000  ft.-lb.  per  1,000  lb.  of  steam  including 
auxiliaries. 

During  the  month  of  February,  1922,  when  the  two 
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NEW  8-M.G.D.  HIGH  LIFT  IN  FOREGROUND  AND   OLD 
TRIPLE  EXPANSION  UNIT  BEYOND 
Water  end  o£  both  units  painted  light  color.    All  steam  lines 
heavily  covered  to  prevent  heat  losses. 

new  units  were  in  operation  constantly,  the  fuel  cost 
(natural  gas)  was  $809 — equal  to  a  fuel  cost  of  $8.24 
per  m.g.  of  water  output.  In  March  the  new  machinery 
was  shut  down  for  painting.  During  that  month  the 
old  pumps  scored  a  station  fuel  cost  of  $1,052  and  a 
water  output  cost  of  $10.80  per  m.g.  In  both  months  the 
high-lift  water  pressure  was  80  lb.  and  the  low-lift  in 
February  about  50  ft.  but  4  or  5  ft.  less  in  March.  Both 
turbine  units  during  February  worked  at  55  to  60  per 
cent  of  their  rated  capacity,  while  the  triple  unit  and  the 
old  turbine  units  worked  at  70  to  80  per  cent  of  rating. 

The  high-lift  pumping  unit  consists  of  a  Terry  turbine 
geared  to  two  Lea-Courtenay  pumps  in  series.  The  low- 
lift  unit  is  of  the  same  make  and  design  except  that  there 
is  but  one  pump.  The  Beeson  Machinery  Co.,  of  Kansas 
City,  Mo.,  was  the  contractor  for  the  machinerj'  instal- 
lation. 

The  double-stage  steam-ejector  principle  of  maintain- 
ing a  vacuum  of  29  to  29.5  in.  of  mercury  in  the  con- 
denser has  been  particularly  satisfactory.  Likewise  a 
single  steam  jet  has  successfully  primed  the  condenser 
and  pumps  as  well  as  relieved  the  river  suction  and  river 
pumps  of  air.  Heretofore  air  in  the  river  suction  at  low 
water  of  the  river,  when  the  combined  static  and  friction 
lift  was  17  ft.,  caused  considerable  annoyance.  The  dis- 
charge from  both  the  two-stage  jet  and  the  suction  jot 
goes  into  a  hot  well  outside  the  building. 

Coagulatinn — A  bronze  motor-driven  centrifugal  pump 
supplies  a  constant  head  (6-in.)  orifice  box  for  the  alum 
feed.  The  quantity  of  solution  remains  the  same  but  the 
strength  of  solution  is  varied  to  suit  the  changing 
turbidity  and  pumpage. 

A  dry  lime-feed  machine  is  located  over  a  mixing 
chamber  10  x  12  ft.  in  plan  and  10  ft.  deep,  divided  by  a 
vertical  baffle  into  two  compartments.  One  compartment 
receives  water  from  the  river  pumps  while  the  other  di.s- 
charges  through  a  pipe  in  the  bottom  into  the  adjoining 
settling  basin.  The  dry  lime  drops  into  a  water-flushed 
hopper  and  thence  is  conducted  through  8  ft.  of  25-in. 
pipe  to  the  opening  of  the  influent  pipe.  The  water  in 
weiring  over  the  vertical  baffle  receives  the  alum  solu- 


tion. The  mixing  of  the  coagulants  with  the  raw  water 
is  effected  by  the  weir  drop  and  water  swirl  in  passing 
through  the  chamber. 

The  alkalinity  of  the  Poteau  River  water  varies  from 
a  little  over  20  during  freshets  to  80  or  90  p.p.m.  at  low 
water.  The  hydrogen-ion  concentration  in  a  few  tests 
varied  from  a  pH  value  of  5.8  to  7.0.  In  this  condition 
a  turbidity  of  600  to  2,000  p.p.m.  is  readily  flocked  and 


.NJcU    BUILEKi)  tiHOWl.XG  GAS  BUKNKK  1NST.\LLAT10.N" 

reduced  to  such  a  condition  by  filtration  that  small 
objects  can  be  seen  in  the  bottom  of  the  clear-water  well 
through  25  ft.  or  more  of  water. 

This  condition  does  not  prevail  indefinitely.  Back- 
water from  the  Arkansas  River,  sometimes  containing 
alkali  and  always  of  high  turbidity,  introduces  compli- 
cations which  speedily  disorganize  the  ordinary  pro- 
cedure of  coagulation  and  modify  results  materially. 
Even  the  Poteau  River  water  unaffected  by  Arkansas 
River  backflow  responds  to  the  coagulation  process. 

Wynkoop  Kiersted,  consulting  engineer,  Kansas  City, 
Mo.,  planned  and  supervised  the  construction  of  the 
extensions  to  the  Fort  Smith  water-works  in  1913  as 
well  as  those  described.  The  author  acted  as  resident 
engineer  during  the  recent  construction  and  during  the 
installation  and  testing  of  the  pumping  machinery.  The 
cost  of  the  extensions  was  $177,000— $23,000  less  than 
the  estimate. 

F.  A.  E.  S.  Urges  Reforestation 

The  Reforestation  Committee  of  the  F.  A.  E.  S.  is 
promoting  a  nation-wide  effort  to  unite  all  agencies  for 
elimination  of  waste  within  the  industry,  for  reduction 
of  waste  of  basic  materials,  and  for  conservation  of  and 
reforestation  for  future  supply.  "The  virgin  forests  of 
the  United  States  have  been  reduced  to  40  per  cent  of 
the  original,"  according  to  Executive  Secretary  L.  W. 
Wallace,  "and  the  time  is  rapidly  approaching  when  thei 
supply  of  merchantable  timber  will  play  an  important 
role  in  the  economic  and  social  aspects  of  the  nation." 
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Hints  That  Cut  Cost  and  Time        For  the  Contractor  and  the  Engineer 


Reservoir  Embankment  Protected 
by  Gunite  Reinforced  Slab 

By  a.  S.  Holway 

Chief  Engineer,  Water  Department,  Oklahoma  City,  Okla. 

IN  1919  Oklahoma  City  completed  a  new  5,000,000,000- 
gal.  water-supply  reservoir  in  the  bed  of  the  North 
Canadian  River.  The  water  was  turned  in  through  the 
feed  gates,  but  was  never  allowed  to  reach  the  crest  of 
the  spillway  because  the  banks  of  the  reservoir,  which 
are  made  up  of  a  very  light  silty  soil,  were  being  washed 
away  so  rapidly  by  the  waves  that  it  was  necessary  to 
lower  the  water  level  at  once  to  save  the  reservoir. 

Because  of  the  large  amount  of  silt  carried  during 
floods,  the  river  was  bypassed  around  the  reservoir  by 
means  of  a  canal  separated  from  the  reservoir  by  an 
embankment  with  an  18-ft.  crown.    Originally  the  slope 

r'"'i      eiiBooo 


COMBINED  WALL  AND  SLAB  FOR  SLOPE  PROTECTION 


on  the  bypass  side  was  1  on  2J  and  on  the  reservoir  side 
1  on  5.  A  portion  of  this  embankment  was  one  of  the 
sections  which  was  most  rapidly  attacked  by  the  waves. 
The  other  section  endangered  by  the  action  of  the  water 
was  the  south  shore  of  the  lake  for  a  distance  of  approxi- 
mately 6,000  ft.  west  of  the  main  dam  where  the  shore 
line  was  particularly  vulnerable  because  it  is  paralleled 
by  a  drainage  ditch  lower  than  the  reservoir  water  level. 

Following  a  comprehensive  study,  it  was  decided  that 
a  combined  wall  and  slab  of  reinforced  gunite  would 
most  nearly  meet  all  the  requirements. 

As  constructed,  the  protection  work  consists  of  a  3-in. 
slab  on  a  1  to  2  slope,  27  ft.,  measured  along  the  slope, 
surmounted  by  a  3-ft.  cantilever  wall  with  a  curved  face. 
The  slab  is  extended  3  ft.  on  the  bottom  on  a  1  to  10 
slope.  A  heel  4  in.  thick  extends  behind  the  wall  from 
the  point  where  the  wall  and  slab  join.  Normally  the 
water  level  will  vary  from  7  to  12  ft.>below  the  top  of  the 
wall.  The  slab  is  reinforced  with  electrically-welded 
steel  wire  fabric  consisting  of  No.  4"  wires,  4  in.  c.  to  c. 
each  way.  This  gives  a  sectional  area  of  0.11  sq.in.  in 
each  direction.  Expansion  butt  joints  filled  with  a 
bituminous  filler  are  located  100  ft.  apart.     Directly 


RESULT  OF  WAVE  ACTION  ON  BYPASS  EMBANKMENT 

under  the  joints  a  slab  30  in.  wide  was  placed  and 
separated  from  the  main  slab  with  tar  paper.  The 
specifications  called  for  a  1 :3  cement  and  sand  mixture, 
with  the  voids  in  the  sand  varying  from  30  to  35  per 
cent.  As  the  protection  is  10,800  ft.  in  length  and  the 
amount  of  work  at  any  one  point  was  extremely  small, 
the  contractor  adopted  a  plant  layout  to  meet  these  con- 
ditions, consisting  of  five  compressors,  driven  by  2,300- 
volt  motors.  Two  cement  guns  were  used  on  the  wall 
and  three  on  the  slab. 

The  slab  was  shot  directly  on  the  carefully  graded 
slope  after  the  ground  was  thoroughly  wet.  Great  care 
was  taken  to  lift  the  wire  reinforcement  up  into  the 
gunite  as  it  was  placed.  Numerous  test  sections  cut 
from  the  finished  slab  showed  invariably  that  the  rein- 
forcement is  almost  exactly  in  the  center  of  the  slab. 


SHOOTING  THE  4-IN.  SLAB  AGAINST  MOIST  EARTH  SLOPE 
Reinforcement  vas  raised  to  center  of  slab.     Air  was  piped 
from  central  plant  maximum  of  3,000  ft. 
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Both  wood  and  steel  forms  were  used  for  the  wall  but 
the  wood  proved  to  be  more  satisfactory.  After  24 
hours  the  forms  were  removed.  The  method  of  shooting 
into  the  forms  concentrated  the  sand  pockets  on  the  face 
of  the  wall.  These  pockets  were  all  dug  out  with  picks 
and  chisels  and  the  wall  was  then  flashed  with  approxi- 
mately i  in.  of  gunite. 

The  quantities  involved  and  the  prices  bid  were  as 
follows :  45,000  cu.yd.  of  excavation  at  45c. ;  33,000  sq.yd. 
of  trimming  at  10c. ;  297,000  sq.ft.  of  slab  at  37.1c.; 
10,850  ft.  of  top  wall  at  $4.  Work  was  started  in  June, 
1922,  and  completed  in  October. 

The  Pratt  Thompson  Construction  Co.  of  Kansas 
City,  Mo.,  was  the  contractor  for  the  work,  which  was 
designed  and  constructed  under  the  supervision  of  the 
writer,  with  C.  E.  Bretz  as  assistant  engineer. 


Laying  48-Inch  Water  Main  in  Detroit 

DOWNTOWN  pipe-laying  in  Detroit  is  carried  on 
expeditiously  by  use  of  a  trenching  machine  for 
the  e.tcavation,  rarely  more  than  three  or  four  blocks 
being  opened  at  a  time.  In  the  picture  herewith  is 
shown,   in  Elizabeth  St..  a  portion  of  a  5-mile,  48-in. 


PIPK  LAVI.NG  OPERATIONS  CONFI.NRD  To  TIIKI;K  HLoCKS 

Following  pavement  breaking  Is  a  trench  machine  making 
a  trench  10  ft.  <1<  ( p  for  4H-ln.  main,  practically  niline  ntreet 
with  earth.  Actual  laying  follows  trenching  machine  closely 
In  same  block. 

feeder  from  the  pumping  station  to  Sixth  St.  Except 
for  2,200  ft.  of  hammer-weld  pipe  with  bump  riveted 
joints  the  line  is  lock-bar  pipe.  A.s  thi.s  particular  sec- 
tion wan  yellow  clay  the  10-ft.  trench  .stood  up  well,  but 
at  cros.sings  under  .street  car  tracks  it  wa.s  carried  in. 
three-ring  brick  culvert.s  with  concrete  inverts. 

As  fast  as  existing  lead  services  were  severed  by  the 
trenching  machine,  they  were  connected  up  with  rubber 
hose  and   left   in  that  condition   until   backfilling  was 


under  way,  when  they  were  replaced  with  lead  pipe. 
Where  telephone  conduits  interfered,  the  cables  were 
cut,  new  cables  spliced  in  and  looped  over  the  pipe. 
Manholes  were  then  built  over  the  pipe  at  these  points. 

Field  joints  were  left  uncovered  until  the  pipe  had 
been  subjected  to  100-lb.  test  pressure.  All  leaks  were 
then  carefully  calked  and  the  joints  coated  with  a  special 
paint  before  backfilling. 

This  pipeline  extension  was  laid  by  the  Gillespie  Con- 
tracting Co.  under  the  general  direction  of  George  H. 
Fenkell,  superintendent  and  general  manager,  Detroit 
Department  of  Water  Supply. 


"A  Cold  Weather  Fight  and  Warm  Weather 
Sedative":  a  Scenario 

By  Louis  L.  Tribus 

Tribus  &  Massa,  Engineers,  New  York  City 

Place:     Within  1,000  miles  of  Neiv  York  City. 

Season:     Late  winter. 

Temperature:     Zero,  or  lower. 

Water  Supply:     Gravity. 

.\ge  of  System:     Between  -'.5  nnd  30  years. 

Dramatis  Personae:  Chairman  of  a  Water  Board, 
Anxious  Citizens  and  a  Con- 
sulting Engineer. 

SNUGLY  settled  by  the  fireside  on  a  cold  winter's 
evening,  reading  (the  Enciir'eeri7ig  Neic^-Record,  of 
course),  the  consulting  engineer  is  jarred  from  his  com- 
fort by  the  persistent  tinkle  of  the  telephone  bell.  At 
the  other  long-distance  end  a  much  perturbed  oflScial 
voice  tells  of  a  most  distressing  condition  of  affairs;  a 
town  largely  out  of  water,  and  no  apparent  cause;  the 
consulting  engineer  is  wanted  at  once  to  relieve  the 
distress.     (Note  the  confidence  in  an  engineer.) 

There  is  no  train  until  morning,  but  early  in  its  chill 
air  the  engineer  is  on  his  way.  At  conference  on  arrival, 
information  is  given  that  for  days  previous  shortage 
was  increasingly  felt,  yet  a  careful  inspection  of  the 
long  gravity  pipe  line  had  not  shown  any  leak;  the  im- 
pounding reservoir  was  full,  therefore  something 
.'serious  must  have  happened  to  the  intake,  or  some 
choking  on  the  line. 

The  engineer  asks  as  many,  or  more,  questions  as  a 
six-year-old,  and  inspects  everything  that  can  be  seen; 
also  telephones  for  a  diver. 

With  the  engineer's  arrival  the  temperature  begins 
1o  moder.ite,  and  water  begins  to  reach  higher  levels. 

The  diver  arrives.  He  finds  the  conical  intake  screens 
partly  choked,  and  wedged  tight,  from  many  years  of 
neglect.  He  removes  a  couple  of  buckets  full  of  sedi- 
ment and  rust,  relieving  the  strong  suction  created  by 
the  water  drawn  through  the  limited  screen  area,  and 
nuts  the  screen  once  more  into  fair  working  order. 
The  water  carries  but  little  sediment,  so  that  screens 
are  more  for  fish  elimination  than  for  filtering. 

As  the  weather  moderates  greatly,  the  water  in  the 
town  rises  again  to  the  high  levels,  and  the  clearing  of 
the  screen    is  given   the   credit. 
»         «         « 

AS  WATER-WORKS'  readers  will  surmi.se,  the  re.nl 
,  facts  of  the  case  were  that  draft  to  prevent  freezing 
of  plumbing,  on  the  lower  levels,  used  up  all  the  pipe- 
line capacity,  bo  that  little  was  left  for  the  higher 
levels. 

The  engineer  having,  as  outlined,  relieved  the  pressing 
.situation,  with  aid  of  Old  Sol  and  South  winds,  con- 
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tinued  to  make  full  flowage  and  use  studies,  fully  veri- 
fying his  surmise. 

The  main  pipe  line  had  been  planned  nearly  "0  years 
before  to  serve  a  purely  residential  population,  and 
had  capacity  for  reasonable  increase.  The  population 
growth  had  not  quite  materialized,  but  .special  and 
unexpected  commercial  needs  had  developed. 

Facilities  had  not  been  adequately  provided  for  get- 
ting the  full  value  of  an  equalized  24-hr.  flow,  which 
naturally  the  engineer  recommended,  as  well  as  certain 
other  changes  in  the  way  of  betterment.  In  the  event 
of  similar  temperature  conditions,  even  with  equalized 
supply,  the  likelihood  is  still  imminent  of  cold  weather 
shortage,  and  the  writer  so  reported  to  the  town,  but 
they  have  as  yet  taken  no  steps  to  protect  themselves. 


Designing  Filtration  Plants  Graphically 

By  p.  B.  Streander 

Chief  Engineer.  Roberts  Filter  Manufacturing  Co.,  Darby,  Pa. 

r'l  DESIGNING  a  water  filtration  plant,  certain  units 
or  parts  are  common  to  all  plants  such  as  subsidence 
or  coagulating  basins,  filter  units,  sand  strainers, 
laterals,  wash  troughs,  piping,  sterilization,  pumping, 
etc.,  the  proper  determination  or  proportioning  of  which 
takes  considerable  time.  Among  the  charts  devised  to 
reduce  this  time,  none  is  so  rapidly  constructed  nor  so 
easily  read  as  the  charts  of  the  alignment  or  nomo- 
graphic  type,    examples   of  which   as   utilized   by   the 
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FIG.  1— SQUARE  WASH-WATER  TROUGH  CAP.\CITIES 
Having  the  total  discharge  capacity  of  the  trough  in  gal- 
lons per  minute  or  cubic  feet  per  second  on  scale  3,  project 
from  this  point  to  breadth  of  trough  assumed  on  scale  1 
and  obtain  the  value  of  Z  on  scale»  2.  The  dimensions  of 
B  and  Z  are  for  rectangular  shape  troughs.  For  shapes  of 
troughs  not  rectangular  application  of  the  above  chart  can 
be  made  by  assuming  a  rectangular  section  of  equivalent 
area.  The  value  of  Y^  or  the  depth  of  water  at  the  dis- 
charge end  of  the  trough  applies  to  a  case  where  the  dis- 
charge is  into  a  chamber  in  which  the  water  level  is  at  or 
near  the  level  of  the  water  in  the  lower  end  of  the  trough. 
In  case  of  free  fall  the  actual  value  will  be  less  owing  to 
the  weir  action. 


From  Job  and  Office 


Bints  that  Cut  Cost  and  Time 


writer  are  given  below.  These  charts  are  based  on  the 
use  of  three  or  more  logarithmic  scales,  parallel  or  in- 
clined, depending  on  the  form  of  equation  used. 

Wash  Troughs — The  spacing  of  wash-water  troughs 
should  be  such  that  the  farthest  horizontal  travel  of  the 
water  will  not  exceed  2,1  ft.  as  a  maximum.    The  size  of 


FIG.  2— LOSS  OF  HEAD  AT  ENTRY,  BENDS  AND  VALVES 
To  obtain  entry  loss  of  head,  connect  the  velocity  through 
the  pipe  scale  3  with  the  constant  K  (depending  on  type 
opening)  projected  to  scale  1  and  read  the  loss  of  head  on 
scale  2.  To  obtain  the  loss  through  bends,  first  determine 
the  value  of  constant  K  by  projecting  the. vertical  line  cor- 
responding to  the  radius  of  the  bend  until  it  intersects  with 
the  curve  shown.  From  this  point  project  horizontally  to 
the  left  to  scale  1  and  connect  this  point  with  the  velocity 
through  the  bend  on  scale  4  obtaining  the  loss  on  scale  2. 
For  losses  through  partially  closed  valves  determine  the 
fractional  opening  of  the  valve  and  on  column  B  project  to 
scale  1  and  proceed  as  before.  For  partially  closed  butter- 
fly valves  proceed  same  as  for  gate  valves. 

the  wash  trough  is  of  considerable  moment  for  if  this  is 
made  too  small,  it  will  be  impossible  to  wash  the  filter 
bed  properly.  An  approximate  formula  for  calculating 
the  discharge  capacity  of  wash-water  troughs  has  been 
derived  by  C.  N.  Miller  and  is  explained  more  fully  in 
the  appendix  of  J.  W.  Ellm's  book  on  "Water  Purifica- 
tion." This  formula  has  been  used  by  the  writer  with 
very  good  results  and  is  as  follows,  using  the  notations  of 

Q   =  Total  quantity  of  water  received  in  trough  in  cubic  feet  pet 
second. 

Width   of  trough. 
Depth  at   .shallow  end  of  trough. 
Depth  at  discharge  end  of  trough   =    iZ. 
Length  of  trough. 
Slope  of  bottom  of  trough. 
1.91  BCFi   +   L  tang.  A )  J  and  letting 
Z  -    (Y^   -\-  L  tang.  A) 


B  = 
Yi  = 
I'a  = 
L    = 


Fig. 


Q    =    1.91   BZ? 

1  gives  this  formula  m  chart  form. 
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From  Job  and  Of  Hce 

For  Contractor  and  Engineer 


Pipe  Losses — Fig.  2  gives  losses  due  to  bends  in  pipe, 

entry  loss  and  loss  through  valves,  etc.    On  this  chart 

V 
all  losses  have  been  computed  in  terms  of  H  ^=  K^p 

where  X  is  a  constant  depending  on  the  construction  of 
the  pipe  entrance  indicated  in  column  A  for  entry  head 
loss,  on  how  much  a  valve  is  closed  in  column  B  (not 
ordinarily  used)  and  the  degrees  which  a  butterfly 
valve  in  column  C  is  closed  (used  only  where  this  loss  is 
required  as  on  the  butterfly  valve  to  subsidence  basin) 
and  upon  the  radius  of  the  pipe  column  D  for  losses 
through  bends.    The  loss  through  bends  has  been  based 


on  the   formula   H 
(Journal     New 


TTpr   prepared  by  W.   E.   Fuller 

England  Water  Works  Association, 
December,  1913).  It  is  more  convenient  to  handle  than 
the  Weisbach  foi-mula. 

Pumping  Equipment — The  pumping  equipment  in 
most  modern  filtration  plants  is  usually  of  the  high- 
speed centrifugal  type  having  as  prime  movers,  electric 
motors  or  steam  turbines.  Fig.  3  is  an  alignment 
chart  for  quickly  obtaining  the  horsepower  required  for 
quantities  ranging  from  40  to  10.000  gal.  per  minute 
and  heads  of  from  1  to  1,000  ft.  Alongside  of  the  gallons- 
per-minute  column  are  listed  the  sizes  of  pumps  re- 
quired for  capacities  shown.  The  maximum  pump  capac- 
ities are  to  be  used  if  the  total  head  exceeds  45  ft.  and 
suction  head  not  to  exceed  15  ft.  If  the  total  head  is 
less  than  45  ft.  use  the  smaller  capacities. 


-06 

;— 01 


3-=,W)----— -^ 


-  6 


^~.~ -60  _ 


7^^ 


Q.  —40 


ifi    "■    10 


—  4 

-  5! 


E 

-20  a 
ff  - 


1000- 

:ENTRiKroAi.  ri-.Mr  cAiwrjTr,  ekki'Ik.nxy  and 

KKQUIHED  POWER 
To  u»e  the  rhari  havine  itivr-n  ihc  gallon*  pf-r  mlmilf  nnrt 
head*  ronn»ri  thf'-if  two  ktrI...  i,v  a"lln«>  throueh  the  refer- 
ence line.  From  ih<-  intirpo  tlon  of  ihu  and  llir  nfcrenfc, 
connect  with  the  pump  omrl.nry  an'l  r'-ad  the  brake  hor«e- 
power  re<iulr'd  on  the  horsepower  acalc. 


Lubrication  Saves  $2,500  Replacement  of 
Water-Main  Valve 

By  Wm.  W.  Brush 

Deputy    Chief    Engineer.    Department    of    Water    Supply. 
Gas  and  Electricity.  New  York  City. 

FRICTION  is  a  great  consumer  of  energy,  and  yet 
how  frequently  do  we  see  failure  to  apply  to  both 
human  beings  and  inanimate  machines  that  which  will 
lubricate  contacts  where  friction  exists,  thus  largely 
eliminating  it.  Valves  on  water  mains,  especially  the 
larger  ones,  are  expensive  machines,  but  virtually  no 
provision  is  made  for  their  lubrication  after  installa- 
tion. This  condition  leads  to  hard  operating  valves, 
requiring  several  men  on  a  cross-bar,  even  within  a  year 
of  their  installation. 

A  case  in  point  is  a  48-in.  valve  on  Fifth  avenue  at 
29th  St.,  New  York  City,  on  a  main  through  which 
Croton  water  flows  from  about  8  p.m.  to  5.30  a.m.,  the 
flow  then  being  shut  off  until  evening.  This  valve  is 
operated  twice  daily  by  hand.  In  the  late  summer  of 
1922  it  was  reported  that  the  valve  must  be  replaced, 
as  it  could  not  be  kept  in  good  operating  condition.  To 
replace  the  valve  was  estimated  to  cost  $2,500. 

As  the  difficulty  appeared  to  be  excessive  friction  on 
the  thrust  bearing,  an  oil  cup  was  installed  and  piped  to 
this  bearing  to  furnish  it  with  a  constant  supply  of  oil. 
A  continuous  slow  drip  from  the  oil  cup  could  not  be 
secured  during  the  cold  weather,  due  to  the  congealing 
of  the  oil,  and  the  stop  cock  on  the  oil  cup  was  opened 
to  allow  freer  flow.  As  a  result,  it  was  necessary  to 
supply  new  oil  frequently.  The  application  of  the  oil  in 
this  manner  caused  the  valve  to  operate  easily. 

A  substitute  for  the  oil  cup,  in  the  form  of  an  oil 
pipe  carried  to  a  point  just  below  the  underside  of  the 
manhole  cover,  is  to  be  installed,  and  a  small  amount 
of  oil  will  be  daily  discharged  into  this  pipe,  thus 
lubricating  the  thrust  bearing. 


Aeration  of  Water  Immediately  After  Alum 
Dose  Saves  Soda 

By  Malcolm  Pirnie 

of  Hazen   &   Whipple,   Civil   Engineers,   New   York   City 

ABOUT  two  months  ago  the  writer  had  an  opportu- 
.  nity  to  study  the  treatment  of  the  Dan  River  water 
at  Danville,  Va.,  with  Richard  Messer.  chief  engineer 
of  the  Virginia  State  Board  of  Health,  and  Lynn  H. 
Enslow,  sanitary  engineer.  The  records  of  the  filtra- 
tion plant  showed  that  aoda  was  used  with  alum  to 
get  coagulation  about  nine  months  in  the  year,  and  this 
suggested  that  we  might  reduce  the  acidity  of  the  water 
by  aeration  immediately  after  the  alum  dose. 

We  found  upon  experiment  that  the  water  would  not 
coagulate  within  a  reasonable  time  with  any  dose  of 
alum  from  1  to  10  gr.  per  gallon.  With  an  alum  dose  of 
IJ  gr.  and  soda  dose  of  1.13  gr.,  a  good  immediate  floe 
was  obtained.  This  was  also  true  for  an  alum  dose  of  2 
gr.  and  soda  dose  of  1.5  grains.  However,  upon  stand- 
ing for  several  hours  the  coagulation  was  not  so  good  as 
that  first  obtained  and  better  coagulation  was  observed 
in  the  samples  containing  lower  relative  doses  of  soda. 

A  sample  of  water  was  therefore  dosed  with  alum 
at  the  rate  of  2  gr.  per  gallon  and  with  soda  at  the  rate 
of  0.8  gr.  per  gallon.  Half  of  it  was  aerated  imme- 
diately by  pouring  slowly  from  one  beaker  to  another. 
The  aeration  caused  the  immediate  formation  of  an 
excellent  floe  which  was  the  equivalent  of  that  obtained 
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when  14  gr.  per  gallon  of  soda  were  used  without  aera- 
tion. With  the  aeration,  however,  there  was  no  deteri- 
oration in  the  sample  upon  standing  several  hours.  The 
unaerated  portion  of  the  sample  dosed  with  2  gr.  of 
alum  and  0.8  gr.  of  soda  did  not  show  a  precipitate 
inside  of  two  hours,  but  would  precipitate  upon  standing 
overnight.  The  difference  in  these  results  was  due  to 
the  difference  in  the  amount  of  free  CO,  present  in  the 
water.  Driving  off  the  CO^  by  aeration  made  immediate 
coagulation  possible  with  but  half  the  amount  of  soda 
that  was  required  to  produce  similar  coagulation  vdth- 
out  aeration. 

For  the  information  of  those  who  may  be  interested 
in  the  pH  of  the  water,  the  following  results  are  given : 

PH 

Raw   water    7.35 

Sample   dosed   not   aerated 6.60 

Sample  dosed   and  aerated    7.20 

All  samples  that  showed  good  coagulation  whether 
immediate  or  after  standing  overnight  had  a  pH  be- 
tween 7.1  and  7.2.  Samples  dosed  with  higher  amounts 
of  soda  which  gave  an  immediate  good  floe  had  a  pH  of 
7.1  and  later  as  the  floe  went  partly  back  into  a  milky 
state  the  pH  was  found  to  be  higher  in  the  neighborhood 
of  7.4  to  7.5. 

These  experiments  indicate  that  a  considerable  sav- 
ing in  the  amount  of  soda  required  can  be  made  by 
aeration  immediately  after  the  dose  is  applied. 


A  Departure  in  Water- Works  Intakes 

By  C.  M.  Daily 

Englneer-in-Charge  Supply  and  Purifying  Section, 
Division  of  Water-Works,  St.  Louis,  Mo. 

IF  THE  water  commissioner  of  St.  Louis,  Mo.,  fol- 
lowed precedent  in  building  an  intake  for  the  Mis- 
souri River  plant,  his  selection  would  be  a  tower  intake 
located  in  the  main  channel  where  the  turmoil  of  water 
around  the  tower  would  be  a  prolific  source  of  trouble 
from  sand  carried  into  the  ports  during  high  water 
and  from  ice  during  the  periods  of  flovvdng  ice  in  winter. 


FIG.  1— DAMAGED  SCRBE.V 
TOWETR  WATER  INTAKE 


From  Job  and  Office 

Hints  that  Cut  Cost  and  Time 


When  a  sandbar  is  passing  a  tower,  the  sand  does 
not  roll  along  the  bottom  but  is  picked  up  by  the  swirls 
caused  by  the   tower   and   carried   past  in   suspension, 

the  ports  in  use  re- 
ceiving their  share  of 
the  sand  and  gravel 
which  deposit  along 
the  tunnel  leading  to 
the  wet  well.  The 
new  tunnel  has  been 
cleaned  twice  since  it 
was  put  in  service  in 
1916,  the  sand  averag- 
ing about  4  ft.  in  depth  over  its  entire  length  each  time 
it  was  cleaned.  When  floating  ice  strikes  a  tower  the 
cakes  are  broken  into  small  fragments  which  are  carried 
by  the  mixing  action  of  eddies  into  even  the  lower  ports 
of  the  intake. 

Undisputable  proof  of  the  eddies  caused  by  tower 
intake  is  shown  by  Fig.  1,  which  is  a  view  of  a  damaged 
screen  taken  from  one  of  the  ports  of  the  new  tower 
at  Chain  of  Rocks  last  November,  in  which  gravel  and 
boulders  weighing  as  much  as  one  pound  are  lodged 
between  the  bars.  This  screen  was  in  place  four  years 
and  its  bottom  was  9  ft.  above  the  river  bed.  The  boul- 
ders were  lifted  by  the  swift  eddies  caused  by  the  tower. 
Experience  with  the  two  tower  intakes  in  the  Mis- 
sissippi River  at  Chain  of  Rocks  has  led  to  the  adoption 
of  a  shore  intake  (Fig.  2)  for  the  Missouri  River  plant 
where  the  current  of  the  river  will  be  directed  and 
maintained  by  suitable  dike  work  and  where  the  water 
will  pass  smoothly,  free  from  eddies  or  swirls.  It  is 
expected  that  there  will  be  but  little  trouble  from  either 
sand  or  flowing  ice. 


^M 


FIG.   2— ISOMETRIC   VIEW  OF   NEW  SHORE  INTAKE  AND    PUMP  PITS,  ST.  LOUIS  W.\TER-WORKS 
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Worn-Out  Ford  Running  Gears  Used  as 
Trailers  at  Philadelphia 

By  D.  a.  McCrudden 

Assistant  to  Chief  of  Water  Bureau,  Philadelphia,  Pa. 

RUNNING  gears  of  otherwise  worn-out  F«rd  cars  are 
.  used  by  the  Philadelphia  Water  Bureau  as  trailers 
to  carry  diaphragm  pumps  and  also  (separately)  as 
tool  wagons  and  boxes. 

The  diaphragm  pump  (Fig.  1)  is  a  standard  gasoline- 
driven  outfit,  formerly  mounted  by  the  manufacturers 
on  a  low  truck  with  small  iron  wheels  and  no  springs. 
The  weight  was  about  800  lb.  and  the  running  gear  was 


FIG.   1— TKAILER-MOUNTED  PUMP  FOE  KEP.Ml'.S 

adaptable  only  for  movements  at  the  site  of  the  work. 
Loading  and  unloading  for  long  distance  transportation 
required  several  men  and  not  infrequently  resulted  in 
damage  to  the  pump.  The  unprotected  gasoline  engine 
was  not  efficient  in  wet  weather.  Mounted  on  a  Ford 
running  gear,  as  shown  by  the  accompanying  view,  the 
pump  equipment  is  complete  with  tool  boxes,  suction 
hose  and  proper  housing  for  the  engine.  The  equipment 
can  be  handled  as  a  trailer  by  a  Ford  one-ton  truck. 

The  trailer  tool  wagon  (Fig.  2)  weighs  950  lb.  and 
carries  about  500  lb.  of  tools  and  equipment,  including 
boots  and  clothing  which  the  men  leave  overnight  at 
the  job.  New  tires  are  not  used  on  the  trailer,  as  it 
is  often  left  unprotected  overnight.  When  left  on  the 
job  the  wheels  are  locked. 


One  truck,  used  by  the  foreman  for  transportation,  is 
capable  of  serving  from  three  to  five  of  these  trailer 
wagons,  the  truck  carrying  certain  special  equipment 
and  being  always  available  to  bring  additional  equip- 
ment to  any  job  in  case  of  necessity. 

Experience  seems  to  indicate  that  6  trucks  and  22 
trailer  tool  wagons  will  do  the  work  of  22  horse-drawn 
vehicles. 

Oxyacetylene  Welding  Outfits  Most  Useful 
of  Butte's  Equipment 

By  Eugene  Carroll 

Vice-President  and  Manager.  Butte,  Mont.,  Water  Co. 

THE  MOST  useful  equipments  we  maintain  in  the 
operation  of  the  plant  of  the  Butte  Water  Co.  are 
the  oxyacetylene  outfits  for  welding  and  cutting.  We 
keep  three  complete  outfits  ready  for  service  at  all  times, 
consisting  of  generator  and  cutting  and  welding  tools. 
One  outfit  is  kept  at  our  city  shop  and  is  extremely  useful 
in  the  repair  of  automobiles  and  various  other  parts  of 
our  equipment,  and  also  for  cutouts  in  pipe  12  in.  or 
more  in  diameter.  Another  outfit  is  kept  at  our  South 
Fork  reservoir,  twenty  miles  from  Butte,  at  which  point 
there  is  about  three  miles  of  welded-steel  pipe  with 
welded  joints  and  about  three  miles  of  steel-riveted  pipe. 
The  third  outfit  is  kept  at  our  Big  Hole  pumping  station, 
thirty  miles  from  town,  where  there  is  also  considerable 
steel  pipe,  both  welded  and  riveted. 

The  generators  are  kept  mounted  on  skids,  enabling 
u.s  to  place  them  quickly  on  a  truck  and  deliver  them  to 
any  point  where  they  may  be  required  for  repair  work. 
In  our  Big  Hole  pipe  line,  which  was  constructed  in 
1 899,  we  used  riveted  steel  pipe  for  the  heavy  pressures. 
This  pipe  is  beginning  to  disintegrate,  and  the  cost  of 
repairing  would  be  very  great  were  we  required  to  put 
on  riveted  patches  at  all  breaks.  Up  to  the  present  time 
the  breaks  have  been  longitudinal  cracks  in  the  pipe, 
varying  from  one  to  three  feet  in  length  and  occurring 
usually  near  the  edge  of  the  steel  on  the  lap  joint. 
With  the  welding  outfit,  repairing  this  kind  of  a  leak  is 
a  very  simple  matter. 


IG.    2— TKAILEK  TOOL  B'l.V 


The  Fable  of  the  Hank  o'  Lead 
and  the  Candle 

By  M.  L.  Worrell 

ICniflneer  and  Manager,  Water  Department,  VIckaburg,  Miss. 

ONE  DAY  while  away  out  on  "the  job."  riding 
behind  a  nigger  who  was  driving  a  grey  mule,  we 
chanced  across  a  valve  leaking  through  a  stuffing-box. 
Looking  around  for  something  to  pack  it  with  I  found 
nothing,  or  at  least  nothing  but  a  hank  of  lead-wool, 
which  material  had  ju.st  been  put  on  the  market.  We 
had  a  small  piece  of  plumber's  candle  which  was  set 
afire  and  furnished  the  necessary  lubricant,  and  mixing 
thi.H  with  the  hank  o'  lead  we  packed  the  valve,  made  a 
good  job,  and  a  lasting  one.  Since  then,  after  "think- 
fanking"  a  bit,  we  have  used  it  numerous  times  on 
different  similar  jobs  with  absolute  satisfaction.  And 
on  each  pumping  .^tation  job.  where  metallic  packing 
was  used,  lead-wool  has  taken  its  place  at  less  than  one- 
fifteenth  the  coat  and  with  just  a.*  much  satisfaction 
otherwise.  If  the  work  of  valve-packing  on  water-gates 
is  thoroughly  done,  it  will  nevor  have  to  be  repeated; 
mv  word  for  this. 
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Chamber  of  Commerce  Meeting  of  Interest  to  Engineers 

Annual  Meeting  of  National  Body  of  Business  Men  Devoted  Mainly  to  Transportation  and  Immigration- 
General  Study  of  Transportation  Now  Under  Way — Hoover  Optimistic  on  Immediate  Future 


MATTERS  of  concorn  to  engineers  were  the  princi- 
pal topics  of  discussion  at  the  eleventh  annual 
meeting  of  the  Chamber  of  Commerce  of  the  United 
States  which  nearly  5,000  business  men  attended  at 
New  York  City  in  the  week  of  May  8-11.  Transporta- 
tion was  the  principal  subject  under  consideration,  but 
some  little  time  in  the  sectional  meetings  was  devoted 
to  another  subject  of  interest  to  engineers,  namely, 
immigration.  The  Chamber  is  fostering  an  extended 
investigation  into  the  subject  of  transportation  and 
the  committees  which  have  it  under  consideration  made 
preliminary  reports,  which  indicate  that  the  whole  sub- 
ject, including  the  details  of  railway  organization  and 
its  relation  to  the  government  and  the  inter-relation 
of  highway,  waterway  and  railway  transportation,  will 
be  thoroughly  reported  on  by  next  fall. 

In  addresses  to  the  meeting  both  Herbert  Hoover, 
Secretary  of  Commerce,  and  Julius  Barnes,  the  presi- 
dent of  the  Chamber,  voiced  a  real  optimism  as  to  the 
immediate  business  future  in  this  country.  Mr.  Hoover 
especially  called  attention  to  the  differences  in  our 
present  economic  position  as  compared  with  the  situa- 
tion prior  to  the  collapse  of  1920  and  showed  how  great 
is  the  production  capacity  of  this  country,  mentioning 
how  our  efficiency  of  production  has  increased  in  recent 
years,  and  from  this  he  deduced  that  we  can  afford  to 
have  tremendously  increased  production  and  consump- 
tion figures  because  the  standards  of  living  of  the 
people  as  a  whole  have  been  raised.  While  he  advised 
a  certain  amount  of  caution  in  going  into  the  future,  he 
felt  that  there  was  no  need  of  any  hysterical  retrench- 
ment. 

Immigration  Policies — The  Immigration  Committee 
of  the  Chamber  recommended  that  the  present  3  per 
cent  limitation  of  immigration  be  retained,  but  that  to 
this  3  per  cent  there  be  added  2  per  cent  on  a  selective 
basis,  this  2  per  cent  to  give  opportunity  to  test  the 
practicability  of  proposals  for  selection  "so  meeting 
the  desires  of  those  who  wish  a  selective  basis  to  replace 
the  restrictive  while  not  affording  ground  for  alarm  to 
those  who  fear  an  innovation."  The  comm.ittee  stated 
the  selective  requirements  to  be:  Meeting  a  minimum 
physical,  mental,  and  moral  test,  and  a  demonstrated 
need  for  immigrants  of  a  particular  kind.  In  his  speech. 
Congressman  Johnson,  chairman  of  the  House  Com- 
mittee on  Immigration,  stated  definitely  that  he  did  not 
believe  that  there  would  be  any  let-down  in  the  restric- 
tions imposed  in  a  ,new  law.  Rather,  he  thought  the 
restrictions  would  be  tightened  by  the  next  Congress 
and  the  chances  were  that  a  bill  would  go  through  which 
would  set  the  basis  of  immigration  as  2  per  cent  of 
the  nationals  in  this  country  in  1890,  with  a  possible 
1  per  cent  addition  for  the  blood  relatives  of  those 
already  in  this  country.  He  stated  that  there  were 
international  difficulties  in  the  way  of  examination 
abroad  which  made  it  almost  impossible  to  put  it  in 
force,  but  that  there  was  a  possibility  of  registration 
abroad  sufficiently  in  advance  so  that  some  weeding  out 
of  applicants  could  be  made  in  time  to  select  the  immi- 
grants before  they  embarked  from  the  other  side. 


Allen  T.  Burns,  of  the  Carnegie  Corporation,  pre- 
sented some  interesting  figures  on  immigration  and 
citizenship,  which  seem  to  disprove  some  of  the  older 
held  ideas  regarding  the  source  of  the  best  material  in 
this  country.  He  showed  that  the  immigrants  who 
become  naturalized  quickest  are  those  from  such  coun- 
tries as  Turkey,  Ireland,  and  Russia,  where  home  gov- 
ernmental conditions  are  not  stable;  whereas  those 
from  England,  Germany,  and  Sweden  are  the  slowest 
m  taking  out  their  papers.  Those  in  the  first  group 
take  from  eight  to  ten  years  and  those  in  the  latter  from 
twelve  to  thirteen.  On  this  basis,  he  said  that  it  is 
not  altogether  safe  to  throw  the  standard  of  selection 
back  to  1890  in  the  hope  of  getting  the  Northern  races, 
because  these  do  not  necessarily  become  citizens  any 
quicker  than  the  Southern  races. 

Transportation — Realizing  that  the  tremendous  ex- 
pansion in  the  transportation  requirements  of  the  coun- 
try demand  a  program  of  development  which  will  not 
only  take  advantage  of  the  best  that  is  in  all  the  exist- 
ing means  of  transportation  but  will  also  point  out  the 
most  desirable  lines  of  future  development,  the  Chamber 
at  its  meeting  last  year  began  a  comprehensive  study  of 
the  present  transportation  situation  from  which  it  hopes 
to  evolve  a  plan  which  it  can  present  to  the  countrj'  as 
a  working  basis  for  all  future  legislation.  Assured  that 
it  represents  the  desire  on  the  part  of  the  great  majority 
of  the  people  to  stimulate  rather  than  suppress  private 
enterprise,  the  Chamber  took  private  ownership  of  the 
railroads  and  barge  lines  as  the  basis  of  its  transporta- 
tion program.  It  then  appointed  committees  to  study 
the  problems  arising  under  the  following  heads:  rail- 
road consolidation,  government  relations,  relative  i-ates, 
motor  transport,  waterways,  and  the  co-ordination  of 
rail,  water,  and  motor  transportation.  This  year  most 
of  these  committees  submitted  interim  reports.  When 
the  final  reports  of  all  the  committees  are  submitted  the 
Chamber  proposes  to  construct  a  general  committee 
which  will  fit  the  separate  recommendations  into  a 
comprehensive  whole. 

Obviously  the  railways  will  be  the  chief  subject  of 
concern  in  such  a  comprehensive  transportation  system 
but  the  potential  value  of  the  waterways  in  handling 
slow-moving  bulk  freight  and  the  adaptability  of  motor 
vehicles  to  the  rapid  movement  of  small  units  of  freight 
make  it  necessary  to  determine  what  their  proper  re- 
lation to  the  railways  shall  be  and  to  what  extent  they 
can  be  used  to  advantage  in  carrying  part  of  the  freight 
now  handled  by  the  railways.  To  do  this  properly  re- 
quires a  study  not  only  of  the  existing  rate  structure 
for  each  class  of  transportation  to  see  that  its  basis  is 
correct,  but  also  a  study  to  determine  the  proper  dis- 
tribution of  the  interline  rates  when  the  three  classes 
are  co-ordinated.  The  question  of  rates  leads  to  a  study 
of  the  financing  of  the  railroads  and  of  the  best  method 
of  consolidating  them  into  several  large  systems  as  re- 
quired in  the  transportation  act  of  1920.  The  question 
of  co-ordinating  the  three  major  classes  of  transporta- 
tion so  that  they  will  be  supplementary  rather  than 
competitive  leads  to  a  study  of  how  far  such  co-ordina- 
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(io!i  can  go  under  one  system  before  the  system  will 
become  monopolistic. 

Railway  Consolidation — The  committee  on  railroad 
consolidations  reports  that  from  the  facts  which  it  has 
been  able  to  obtain  it  is  of  the  opinion  that  the  popular 
belief  that  the  chief  advantage  to  be  gained  from  con- 
solidating the  railroads  into  several  large  systems  will 
result  in  great  economies  of  administration  and  opera- 
tion is,  in  a  large  degree,  illusory.  It  is,  in  reality, 
of  subsidiary  importance  to  the  rate  adjustments 
that  will  be  possible  under  the  consolidation,  and 
to  the  freer  flow  of  traffic  that  will  result  from  the  im- 
provement in  the  interchange  and  from  the  greater 
flexibility  of  the  car  supply.  The  committee  also 
believes  that,  contrary  to  the  opinion  expressed  in  many 
quarters,  the  consolidation  can  be  so  accomplished  as 
to  maintain  and  even  enhance  the  competition  in  service 
required  by  the  Transportation  Act.  The  second  phase 
of  the  committee's  report  is  a  study  of  the  measures 
which  will  be  necessary  after  the  plan  of  consolidation 
has  been  adopted  in  order  to  avoid  injustice  to  the 
present  owners  of  railroad  securities  due  to  the  con- 
solidation, and  finally  the  consideration  as  to  whether 
any  compulsion  will  be  necessary  to  effect  the  consolida- 
tion. The  committee  is  of  the  opinion  that  the  financial 
arrangements  for  the  protection  of  the  security  holders 
can  be  settled  without  difficulty,  and  that  there  are  no 
insurmountable  obstacles  in  the  way  of  voluntary  con- 
solidation. 

The  committee  on  government  relations  reports  that 
before  it  can  draw  any  conclusions  on  a  subject  con- 
cerning which  there  are  such  widely  divergent  views  it 
feels  that  it  should  first  assemble  all  the  pertinent  data 
and  study  them  to  the  end  that  its  report  will  be  as 
nearly  unanimous  as  possible.  With  this  object  in  view 
the  committee  is  collecting  data  regarding  the  past  and 
probable  future  traffic,  an  enumeration  and  portrayal  of 
the  facilities  and  the  financial  resources  necessary  to 
adequately  develop  the  railways.  It  is  also  studying  the 
Transportation  Act  of  1920  to  determine  whether  it  has 
had  a  fair  test,  and.  to  suggest  additions  or  changes  in 
its  provisions  which  the  committee  may,  in  the  course 
of  its  study,  find  to  be  desirable. 

Waterways — The  committee  on  the  development  of 
the  waterways  and  the  co-ordination  of  the  rail  and 
water  service  reports  that  it  is  of  the  opinion  that  the 
waterways  should  only  be  used  to  supplement  the  rail- 
ways as  the  railways  must  continue  to  be  the  back-bone 
of  our  transportation  system.  It  is  also  exploring  all 
the  existing  sources  of  data  to  determine  what  railway 
facilities  can  be  replaced  by  water-borne  facilities. 
When  this  question  is  answered  the  committee  will  take 
up  a  study  of  the  rates,  both  for  water  transportation 
alone  and  for  the  joint  services.  This  will  of  course 
include  a  study  of  the  fundamental  que.stion  of  the  rela- 
tive cost  of  the  two  classes  of  transportation.  Among 
its  broad  duties  the  committee  includes  consideration 
of  methods  of  stimulating  the  greater  use  of  the  water- 
ways of  the  country. 

Motor  Transport — The  committee  on  the  relation  of 
highway  and  motor  transport  to  other  transportation 
agencies  reports  that  it  is  of  the  opinion  th.it  its  report 
should  cover  the  conditions  underlying  the  motor,  rail.' 
and  waterway  transportation.  That  con.^oquently  it 
has  organized  into  three  groups  to  consider:  (Y)  the 
field  of  motor  use  outside  the  terminal  area,    (2)   the 


field  of  motor  use  inside  the  terminal  area,  and  (3)  the 
legal  aspect  of  highway  carriers  in  relation  to  other 
carriers.  The  chairman  will  also  look  into  the  matter 
of  the  use  of  gasoline  motor  cars  on  the  railroads.  Each 
of  these  sub-committees  has  made  progress  in  getting 
at  the  basic  facts.  One  fact  which  they  have  already 
brought  out  is  that  the  motor  interests  of  the  country 
are  opposed  to  the  use  of  motor  cars  for  long  hauls. 

C.  A.  Newton,  Congressman  from  Missouri,  spoke  on 
the  co-ordination  of  transportation  facilities.  As  Mr. 
Newton  is  a  member  of  the  Rivers  and  Harbors  Board 
of  Congress  he  devoted  the  most  of  his  speech  to  water- 
ways. He  outlined  in  detail  the  present  condition  of 
the  railways  of  the  country,  pointing  out  their  inability 
to  handle  the  traffic  that  is  now  offered,  and  then  showed 
that  in  view  of  the  fact  that  our  traffic,  expressed  in 
ton-miles,  doubles  every  ten  years  we  would  soon  lose 
sight  of  the  question  of  rates  in  our  demand  for  greatly 
increased  facilities.  To  offset  this  he  considers  that 
the  railways,  watei"ways,  and  highways  must  be  devel- 
oped to  their  fullest  capacity  and  used  as  one  great 
transportation  system.  But  before  such  a  transporta- 
tion system  can  be  developed  two  things  must  be  accom- 
plished. First:  the  projects  for  the  completion  of  our 
inland  waterways  must  be  completed,  and  second:  the 
abuses  in  railroad  rates  which  have  in  the  past  stifled 
competition  on  the  water  routes  must  be  abolished 
so  that  investments  in  river  equipment  will  be  stimu- 
lated and  our  waterways  will  be  carrying  their  full 
share  of  the  country's  commerce. 

Charles  H.  Markham,  president  of  the  Illinois  Central 
R.R.,  followed  Mr.  Newton,  speaking  on  the  same  sub- 
ject but  from  the  point  of  view  of  a  railroad  man.  He 
pointed  out  that  the  expenditure  of  great  sums  of 
money  by  the  government  on  waterways  and  highways 
was  in  effect  a  subsidy  to  the  compe'^itors  of  the  rail- 
roads. That  in  determining  the  true  economies  to  be 
derived  from  highwav  and  waterway  transportation  due 
consideration  must  be  given  to  the  cost  of  building  and 
maintaining  these  routes.  In  addition,  legislation  should 
be  equalized.  At  present  the  railroads  are  burdened 
with  all  kinds  of  restrictive  regulations  while  motor  and 
water  traffic  have  almost  none.  He  also  feels  that  the 
public  are  beginning  to  realize  that  the  prosperity  of 
the  country  is  intim.ttely  related  to  the  prosperity  of  the 
railroads,  and  that  the  reaction  against  further  restric- 
tive legislation  which  will  surely  follow  will  in  the  end 
assure  to  the  railroads  sufficient  income  and  new 
capital  to  develop  as  the  country  grows. 

Resolutions — The  formal  resolutions  adopted  by  the 
Chamber  had  for  high  spots  a  declaration  in  favor  of  a 
general  international  economic  conference  and  a  world 
court  of  justice,  the  loosening  of  immigration  restric- 
tions by  adding  a  selected  2  per  cent  to  the  present  3 
per  cent  restricted  quota  f practically  the  recommenda- 
tion of  the  committee  on  immigration),  the  endorsement 
of  the  principle  that  the  state  should  continue  to  regu- 
late public  utilities  instead  of  delegating  power  to  local 
authorities,  and  general  clauses  favoring  private  opera- 
tion of  government-owned  ships,  open  shop  in  coal  mine 
operation,  improvement  of  waterways,  development  of  a 
system  of  flood  control  and  reclamation  of  waste  lands. 
Inasmuch  as  the  transportation  question  is  still  under 
discussion  for  the  final  report  next  fall,  the  resolutions 
committee  did  not  undertake  any  specific  recommenda- 
tions. 
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Professional  Work  and  Internal  Problems  Before 
American  Association  of  Engineers 

Effective  Work  for  Professional  Betterment  Comes  to  the  Front — Principles  of  Conduct  Adopted— A 
New  License  Law — Other  Work  in  Progress — Serious  Internal  Problems — Benham  Becomes  President 

Eni/ineering  News-Record  Staff  Correspondence 


WITH  country-wide  representation  of  delegates 
from  its  various  chapters,  and  one  representative 
from  as  far  away  as  Hawaii,  the  American  Association 
of  Engineers  had  a  notable  meeting  at  Norfolk  last 
week,  its  ninth  annual  convention.  Some  200  were  in 
attendance.  Important  national  committee  work  of  con- 
structive character  bearing  on  difficult  phases  of  pro- 
fessional betterment  was  reported,  and  found  approval 
by  the  convention.  With  this  achievement  the  associa- 
tion demonstrated  in  substantial  manner  that  it  can  do 
useful  work. 

A  code  of  rules  of  good  professional  conduct  was 
formulated.  A  new  license  law  was  drafted.  An  active 
start  was  made  toward  the  study  of  consulting  engi- 
neering practices.  The  study  of  compensation  of  engi- 
neers in  public  employ  was  carried  forward.  Effective 
action  in  aid  of  good  national  legislation  in  the  interests 
of  the  public  generally  and  of  engineers  was  reported 
upon.  A  good  beginning  was  made  toward  outlining  the 
political  functions  of  the  association  and  its  members. 
Useful  work  was  added  to  what  had  previously  been 
accomplished  in  the  study  of  the  standing  of  technical 
colleges. 

But  the  convention  also  became  involved  in  a  tangle 
of  organizational  troubles  and  disputes  which  not  only 
brought  to  light  a  threatening  lack  of  harmony  and 
various  disruptive  tendencies  but  also  absorbed  a  good 
part  of  the  time  and  energy  of  the  convention.  Consti- 
tution tinkering  was  indulged  in  extensively,  as  at 
previous  conventions  of  the  association.  A  determined 
effort  was  made  to  oust  the  secretary,  on  shadowy 
grounds,  the  only  tangible  element  of  which  was  that, 
in  the  view  of  some  persons,  the  secretary  must  be 
held  responsible  for  the  decline  of  membership  of  the 
association.  Proposals  were  offered  to  change  the  entire 
structure  of  the  organization.  At  the  bottom  of  much 
of  this  discussion  was  the  familiar  money  problem.  The 
actual  outcome  of  the  discussions  on  these  business 
matters,  as  expressed  in  various  resolutions  adopted, 
appears  to  represent  only  a  partial  and  temporary  settle- 
ment of  the  questions  at  issue. 

In  the  following  review  of  the  convention  doings, 
the  constructive  work  will  be  considered  first. 

Professional  Work 

Principles  of  Conduct — Basing  on  the  40  or  more 
decisions  heretofore  rendered  by  the  Practice  committee 
in  cases  of  questionable  professional  conduct  presented 
to  it,  the  committee  during  the  past  year  compiled  a 
code  of  principles  of  sound  professional  conduct.  The 
principles  are  in  four  groups,  relating  separately  to  the 
engineer's  relations  to  the  public,  to  clients  or  employ- 
3rs,  to  employees,  and  to  other  engineers.  They  form 
probably  the  first  definite  guiding  code  of  conduct  that 
l;as  been  available  to  engineers.  After  consideration 
'.y  the  Resolutions  committee  of  the  convention,  they 


were  adopted  as  the  principles  of  the  association,  with 
the  exception  of  five  of  the  original  principles,  which 
were  referred  back  for  restudy  and  revision. 

Consulting  Engineering  Practices — Work  on  this  diffi- 
cult subject  has  been  divided  into  several  parts,  the 
important  ones  being  rules  of  practice,  standard  fees, 
private  work  by  public  employees,  effect  of  Reclamation 
Service  and  federal  and  state  highway  work  upon  the 
field  of  private  engineering,  and  certain  miscellaneous 
questions  such  as  engineering  guarantees  and  competi- 
tive bidding  practices.  The  most  definite  results  so 
far  have  been  obtained  on  private  work  by  public 
employees,  on  which  subject  a  large  mass  of  material 
and  views  has  been  collected,  the  conclusions  from  which 
are  not  yet  ready.  The  committee  has  also  begun  a 
study  of  free  engineering  service  offered  in  manufac- 
turers' advertisements,  and  expects  to  formulate  a 
policy  on  this  subject. 

Occupational  Specifications — With  extensive  govern- 
mental aid  the  committee  on  classification  of  engineer- 
ing positions  undertook  a  precise  statement  of  the 
minimum  qualifications  of  highway  engineers  in  various 
services,  as  reported  in  Engineering  Neivs-Record  of 
April  26  and  May  3,  pp.  744  and  793.  This  work  was 
carried  out  largely  by  Prof.  A.  B.  McDaniel.  It  is  to 
be  continued,  unless  present  hopes  for  the  necessary 
financial  support  of  the  work  are  defeated. 

Public  Salaries — No  attempt  was  made  during  the 
past  year  to  modify  the  public  service  salary  schedules 
heretofore  drawn  up  and  recommended  by  the  associa- 
tion, but  -the  committee  asked  that  these  schedules  be 
reaffirmed  and  further  efforts  made  to  insure  their 
adoption.  Other  phases  of  public  employ,  such  as  short 
and  insecure  tenure  of  office,  civil  service  classification, 
permanent  staff  organization,  and  the  need  of  more 
publicity  for  the  value  of  good  engineering  of  public 
works,  were  reported  upon  by  the  committee  and  will 
be  the  subjects  of  further  work. 

New  License  Laiu — The  legislative  committee  during 
the  year  prepared  a  i-evised  draft  of  a  license  law  on 
the  basis  of  reports  of  experience  with  license  adminis- 
tration in  various  states.  Just_^  prior  to  the  convention 
this  draft  was  further  revised  by  a  special  committee 
composed  largely  of  members  of  state  examining  boards. 
Discussion  at  the  convention  showed  that  there  are 
various  points  in  license  laws  that  will  continue  to  give 
rise  to  difference  of  opinion,  and  that  probably  local 
requirements  and  preferences  will  dictate  certain  differ- 
ences in  the  laws  of  different  states.  However,  the 
revised  bill  was  adopted  by  the  convention  and  ordered 
to  be  published,  after  editorial  correction  and  full 
annotation,  the  latter  to  indicate  what  variations  in  the 
several  provisions  may  need  to  be  considered.  The  bill 
contains  suitable  administrative  provisions,  requires  a 
license  for  practicing  or  offering  to  practice  engineer- 
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ing,  includes  a  grandfather  clause,  and  provides  as 
completely  for  reciprocity  as  is  considered  practicable 
'  at  present. 

Political  Policies — In  the  report  of  the  committee  on 
j  political  policies  the  proper  limits  of  the  political 
[  activity  of  the  association  or  its  chapters  were  outlined, 
I  and  emphasis  was  placed  on  the  importance  of  the  indi- 
'  vidual  engineer's  taking  his  full  part  as  a  citizen  in 
politics.  Revised  drafts  of  these  principles,  formulated 
by  the  committee  on  resolutions,  were  adopted  by  the 
I  convention.  Several  other  political  questions  were 
studied  by  the  committee,  including  the  question 
whether  an  engineer  in  public  employ  should  make  con- 
tributions for  political  purposes  when  called  upon,  and 
whether  it  is  ever  defensible  to  support  a  layman 
running  for  the  office  of  county  engineer.  From  the 
divergent  views  expressed  by  the  members  of  the  com- 
mittee on  these  questions  it  was  evident  that  moral 
sentiment  on  such  points  is  not  everywhere  crystallized, 
and  that  more  thinking  needs  to  be  done  before  useful 
I  Its  are  obtained. 

Railroad  Work — Following  the  abandonment  of  its 
j  appearance  before  the  Railway  Labor  Board  as  official 
I  representative  of  professional  engineers  in  railroad 
i  employ,  the  association  organized  a  railroad  advisory 
i  committee.  This  committee  is  working  by  direct  con- 
I  ference  with  railway  executives.  It  has  been  able  to 
I  show  some  degree  of  success,  but  is  .still  in  an  organi- 
I  zational  stage  of  its  work.  Sharp  difference  of  opinion 
1  within  the  association  as  to  the  right  way  to  deal  with 
I  the  railroad  engineers'  problem  became  evident  in  the 
I  course  of  the  meeting. 

I  The  Title  "Engiveer" — Abuse  of  the  term  engineer 
I  was  brought  to  the  attention  of  the  association  by  the 
I  Qualifications  committee.  No  method  of  dealing  with 
the  difficulty  was  suggested  in  the  report,  but  recog- 
nizing the  importance  of  the  subject  the  convention 
adopted  a  resolution  asking  the  organization  of  a  joint 
committee  of  engineering  societies  to  deal  with  the 
subject. 

Efforts  at  Co-operation — The  consistent  policy  of  the 
association  to  co-operate  with  other  engineering  bodies 
in  que.stions  of  joint  interest  has  had  little  opportunity 
for  application  heretofore,  apparently  because  of  the 
unresponsivieness  of  other  societies.  Nevertheless,  the 
Norfolk  convention  recognized  the  present  peculiar  con- 
ditions in  professional  circles  which  call  for  more 
active  co-operation  between  societies,  and  adopted  a 
resolution  reaffirming  the  association's  readiness  at  all 
times  to  co-operate  in  questions  of  joint  interest.  A 
specific  recommendation  in  favor  of  a  joint  committee 
ha.«  been  noted  ju.^t  above. 

Ferleral  Work — Effective  work  by  the  association'.^' 
Washington  office  in  guiding  and  urging  legislation  and 
Jiiih'iintment  matters  was  reported.  It  included  suc- 
"ul  efforts  in  support  of  the  classification  act.  which 
the  foundation  for  an  orderly  and  equitable 
arrangement  of  technical  positions  in  the  federal  .servicf 
all  over  the  country,  the  civil  service  retirement  act, 
and  related  matters.  Co-ordinate  with  this  activity,  tho 
afsociation's  federal  advi.sory  committee  has  also 
worked  effectively  on  legislative  and  other  federal  mat- 
ters. Work  in  both  departments  is  to  be  continued 
actively  during  the  year. 

Clagxificatiov  of  Srhooh—V^Mh  the  primary  purpose 
of   facilitating    the    consideration    of    applications    for 


membership,  the  Education  committee  during  the  past 
year  largely  expanded  its  study  of  the  qualifications  and 
standing  of  engineering  schools  throughout  the  country, 
begun  in  the  previous  year.  From  the  findings  so  far 
reported — which,  however,  are  subject  to  further  anal- 
ysis of  the  data — it  is  likely  that  conclusions  of  direct 
value  in  the  improvement  of  technical  schools  wi'.i 
develop. 

Business  Discussions 

Quoting  from  President  Johnson's  address:  "Much 
important  work  of  the  association  is  accomplished 
through  its  national  committees.  Including  standing, 
and  special  committees,  there  are  eighteen  in  all,  and 
few  organizations  have  developed  a  higher  degree  of 
effective  committee  work.  First  of' all  the  A.A.E.  is  a 
national  organization,  and  only  by  the  fact  that  it  is 
such  an  organization  is  it  possible  to  accomplish  even 
those  things  which  may  have  but  a  local  interest.  And 
while  it  is  true  our  association  functions  in  many  ways 
through  chapters,  nevertheless  they  would  be  impotent 
were  they  not  part  of  a  national  organization.  I  believe 
all  of  us  realize  the  mistake  that  was  made  at  the 
Buffalo  convention,  which  tended  towards  decentraliza- 
tion. One  of  the  chief  problems  before  the  Salt  Lake 
convention  was  to  remedy  the  results  of  too  hasty  action 
made  at  the  previous  convention."  Mr.  Johnson  also 
referred  to  the  decline  of  membership  in  the  last  year, 
attributing  it  to  the  unsound  growth  which  resulted 
from  the  "drives"  of  a  few  years  ago,  following  the 
war  period.  In  these  passages,  the  address  pointed 
toward  some  of  the  chief  business  problems  discussed 
at  the  convention,  which  also  concerned  itself  with  two 
other  problems,  publication  and  finances. 

Publishing  Troubles — With  the  help  of  a  75c.  allot- 
ment from  membership  dues  to  Professional  Engineer, 
the  association's  monthly  showed  a  slight  apparent 
surplus  for  the  year,  with  receipts  and  expenditures 
about  $20,000  each.  But  the  experiences  of  various 
chapters  in  publishing  their  local  bulletins  convinced 
many  members  that  the  paper  can  be  made  much  better 
in  character  and  very  profitable.  One  member  told  of 
the  methods  by  which  local  merchants  have  been 
"induced"  to  place  advertising  in  his  local  publication, 
and  claimed  that  similar  methods  of  genteel  persuasion 
should  prove  successful  in  securing  national  advertis- 
ing. Half  a  dozen  publishing  resolutions  were  pre- 
sented, none  of  which,  however,  got  through  the 
Resolutions  committees.  Final  action  took  the  form  of 
a  commendation  of  the  journal  qualified  by  a  recom- 
mendation to  the  board  of  directors  to  improve  it  and 
endeavor  to  increase  its  financial  success.  It  should  be 
added  that  since  last  fall  the  work  of  editing  the  journal 
has  been  carried  on  by  the  secretary  of  the  association, 
in  addition  to  his  other  duties. 

A  prominent  feature  of  the  discussion  was  the  mani- 
fest unwillingness  of  .some  of  the  members  to  leave 
essential  managerial  matters  in  the  hands  of  the  board 
of  directors,  based  on  an  implied  lack  of  faith  in  the 
wisdom  and  ability  of  the  board.  This  .same  spirit  ran 
through  all  the  other  business  discussions.  It  came  out 
again  in  resolutions  to  require  the  Board  to  publish  a 
member,'«hip  roster,  reimbursing  itself  by  making  a 
charge  for  the  roster. 

The  Finavrial  Problem — In  spite  of  a  20  per  cent 
reduction  in  income  during  the  year  just  closed,  which 
reduction  is  attributable  to  loss  of  membership,  a  small 
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operating  profit  was  shown — as  against  a  considerable 
deficit  in  each  of  the  preceding  two  years — as  the  result 
of  close  economy.  Expenditures  were  reduced  nearly 
$60,000,  half  of  this  being  represented  by  smaller  pay- 
ments to  the  chapters  and  half  by  economies  in  the 
national  organization.  But  the  irksomeness  of  this 
close  economy,  the  desire  by  the  chapters  to  have  more 
money  for  their  local  work,  and  the  constant  pressure 
to  enlarge  national  activities  and  to  take  up  new  ones, 
for  which  the  money  is  lacking,  combine  to  make  the 
financial  problem  of  the  association  its  central  source 
of  worry. 

The  income  of  about  $175,000  per  year  is  by  all 
considered  to  be  insufficient,  and  meanwhile  the  mem- 
bership is  in  part  clamoring  for  reduction  of  dues. 
The  treasurer  reported  that  the  figures  "show  conclu- 
sively that  our  association  is  face  to  face  with  a  crisis 
that  must  be  wisely  met  if  it  is  to  survive  as  a  going 
concern."  One  phase  of  the  situation  is  the  constant 
friction  between  chapters  and  central  headquarters,  as 
suggested  in  the  statement,  "Experience  has  shown  that 
some  chapters  are  altogether  too  optimistic  as  to  their 
expected  income,  and  this  has  resulted  in  their  expenses 
being  greater  than  their  income,  resulting  in  past-due 
obligations  and  general  disappointment,  including  actual 
hostility  to  national  headquarters  without  any  reason- 
able foundation." 

Another  phase  of  the  financial  problem  is  reflected  in 
radically  divergent  ideas  between  various  members  as 
to  the  ownership  of  moneys  collected.  A  case  was 
reported  involving  a  chapter  which  decided  to  disband; 
having  a  considerable  sum  of  money  in  its  treasury 
left  from  the  share  of  the  dues  assigned  to  it  for  its 
local  work,  the  chapter  simply  distributed  this  money  to 
the  members  of  the  disbanding  chapter.  Prosecution  of 
the  persons  involved  was  begun  but  by  vote  of  the  board 
at  the  convention  was  dropped. 

A  flood  of  resolutions  to  reduce  the  dues  was  pre- 
sented to  the  convention,  partly  with  the  argument  that 
the  individual  member  cannot  afford  to  pay  $15,  and 
partly  on  the  ground  that  the  returns  are  not  worth 
this  sum.  After  extended  discussion,  however,  these 
proposals  were  rejected,  a  roll-call  vote  on  one  phase 
of  the  subject  being  6,636  in  favor  of  leaving  the 
present  dues  unchanged,  against  1,601  for  a  reduction. 
A  proposal  authorizing  chapters  to  fix  their  own  local 
dues  was  similarly  defeated.  In  general,  the  conviction 
became  evident  that  the  financial  salvation  of  the  asso- 
ciation lies  in  plugging  ahead  on  the  present  basis, 
making  sure  every  dollar  spent  is  turned  to  good  account. 

Employment  Service — Much  discussion  of  the  employ- 
ment service  now  conducted  by  the  central  headquarters 
and  independently  by  the  larger  chapters  led  to  no 
definite  result.  But  the  discussion  was  marked  by  the 
determined  demand  of  many  members  that  the  fees  now 
charged  for  engagements  obtained  through  the  service 
be  abolished.  Employment  service  is  the  principal  re- 
turn which  the  association  offers  its  member  for  his 
dues,  it  was  claimed,  and  if  a  fee  is  charged  the  chief 
value  of  the  organization  is  lost.  A  supplementary  view 
was  expressed  in  comparisons  made  by  one  or  two  del- 
egates of  the  national  and  their  own  local  employment 
■  service,  which  were  unfavorable  to  the  former,  and 
assertions  by  men  of  the  far  West  that  the  present 
national  service  benefits  mainly  the  men  in  the  Chicago 
territory.    However,  it  developed  that  only  a  few  of  the 


Class  A  chapters  are  handling  their  employment  service 
in  business-like  manner  or  to  good  effect,  and  practically 
no  co-ordination  of  the  local  with  the  national  work  has 
been  accomplished. 

The  outcome  of  all  the  discussion  was  (1)  defeat  of 
the  proposals  for  free  employment  service,  and  (2) 
demonstration  of  the  vital  importance  of  the  service  to 
the  association's  membership. 

Membership — Nearly  10,000  members  were  lost  dur- 
ing 1922.  Since  the  beginning  of  1920  the  membership 
figures  (for  Jan.  1)  were  13,000,  24,500,  23,500,  15,000. 
The  loss  in  membership  was  explained  variously  by 
different  parties :  It  is  the  secretary's  fault ;  it  is 
largely  a  loss  of  railroad  members,  who  became  dissatis- 
fied with  the  absence  of  promotional  railway  activity 
after  the  association  had  brought  about  increases  in  pay 
for  railway  men  several  years  ago;  it  is  due  to  the 
ineffective  handling  of  national  affairs  and  the  throt- 
tling of  local  affairs  by  a  grant  of  too  little  money 
and  exercise  of  too  much  guardianship  by  the  central 
organization,  etc.  That  the  quality  of  the  membership 
is  high  was  shown  by  the  character  of  the  men  in 
attendance  at  the  convention.  Nevertheless,  the  loss  of 
membership  is  of  vital  importance,  if  only  because  it 
increases  the  financial  difficulties  of  the  organization. 
It  was  decided  to  enter  upon  active  efforts  to  rebuild 
and  increase  the  membership. 

Chapter  Activities — Various  reports  on  the  activities 
of  the  local  chapters  indicated  a  somewhat  unsatisfac- 
tory condition,  in  that  some  chapters  are  functioning 
well  and  arousing  active  local  interest,  while  others  are 
not.  Many  of  the  chapters  have  accomplished  distinctly 
good  results  in  connection  with  local  legislation,  appoint- 
ments and  improvements.  In  general,  it  would  appear 
that  the  chapters  have  not  yet  found  a  real  field  of 
work,  useful  to  the  community  and  stimulating  to  their 
own  membership.  As  the  chapter  work  has  more  direct 
bearing  on  the  members'  interest  in  the  organization 
than  the  national  committee  work  or  publications,  the 
weakness  of  chapter  activities  probably  ha3  some  causal 
relation  to. the  loss  of  membership. 

There  was  a  great  deal  of  discussion  on  the  subject  of 
the  chapters,  many  delegates  taking  the  view  that  they 
ought  to  be  helped  more  by  encouragement  and  sugges- 
tion on  the  part  of  the  national  organization.  It  was 
decided  that  a  special  effort  should  be  made  to  assist, 
advise  and  encourage  the  chapters,  through  enlarge- 
ment of  the  functions  of  the  Chapter  Activities  com- 
mittee, and  probably  also  through  the  appointment  of 
a  traveling  secretary  to  advise  and  encourage  the  chap- 
ters and  exchange  information  on  effective  local  work- 
ing methods. 

Decentralization — The  chaptei-  grumbling  was  the 
chief  motive  of  further  efforts  at  decentralizing  the 
association.  Two  years  ago,  at  the  Buffalo  convention, 
the  first  strong  effort  at  decentralization  was  successful, 
barely  stopping  short  of  making  the  chapters  completely 
independent  units,  loosely  bound  into  a  federation  with 
clerical  headquarters.  The  grant  of  local  autonomy  and 
a  large  share  of  the  membership  due  funds  to  the 
chapters  was  not  successful  enough  to  prevent  a  partial 
return  to  the  original  condition  at  the  next  convention. 
But  the  preference  for  freedom  from  central  govern- 
ment has  remained  strong  enough  with  a  minority  of 
the  membership  to  lead  to  persistent,  well-organized 
efforts  at  Norfolk  to  tear  down  the  entire  organizational 
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structure  of  the  association  and  substitute  one  based 
on  local  and  occupational-group  independence.  The 
supporters  of  this  movement  held  that  with  more  money 
the  local  chapter  is  bound  to  be  successful,  while  the 
opponents  pointed  to  the  demonstrated  lack  of  success 
of  many  chapters  and  the  vital  importance  of  the  na- 
tional committee  work  and  other  central  activities.  The 
efforts  in  the  nfein  were  decisively  outvoted,  although 
some  phases  of  the  proposed  reconstruction  were 
referred  to  the  board  of  directors  for  consideration. 
A  matter  possibly  connected  with  the  chapter  prob- 
lem is  the  complaint  made  by  one  or  two  committees 
of  apathy  on  the  part  of  committee  members  and  those 
to  whom  inquiries  for  data  were  sent.  Another  com- 
mittee reported  that  its  work  was  retarded  by  an 
acrimonious  spirit  of  discussion,  a  further  indication 
that  local  differences  of  view  are  strong  and  interest 
in  nation-wide  problems  is  affected  by  more  than  one 
difficulty. 

Special  Activities  Demanded — A  prominent  feature 
of  the  reconstruction  proposals  presented  to  the  con- 
vention was  the  various  demands  for  activities  in  favor 
of  special  occupational  groups  of  engineers.  It  was 
definitely  proposed  that  the  association  be  split  up  in 
such  a  way  as  to  segregate  from  the  dues  certain  sums 
to  be  applied  in  the  interest  of  practicing  engineers, 
engineers  in  teaching  service,  railway  engineers,  and  so 
on.  The  movement  was  sponsored  mainly  by  railway 
engineers,  or  those  who  claimed  to  speak  for  them. 
The  argument  is  that  since  the  increases  of  pay 
procured  for  them  by  the  association's  efforts  several 
years  ago,  nothing  further  has  been  done  for  railway 
engineers,  and  that  every  member,  and  every  class  of 
members,  expects  and  should  receive  full  value  or  more 
for  the  dues  paid.  This  value,  it  is  claimed,  should  be 
measurable  directly  in  terms  of  the  class  benefits  re- 
ceived by  each  occupational  class. 

One  expression  of  this  movement  was  a  radical  re- 
construction proposal  submitted  by  the  Chicago  Chap- 
ter, under  which  a  Railway  Men's  Technical  Council 
would  be  organized  within  the  association  but  quite 
independent  of  it  in  most  respects,  to  represent  profes- 
sional railway  engineers  under  the  Esch-Cummins  law. 
Apparently  it  would  function  without  much  regard  to 
either  the  chapters  or  the  central  headquarters.  This 
body  would  be  supported  by  allotment  of  a  large  share 
of  the  dues  of  railway  members  of  the  association.  The 
proposal  was  defeated,  though  even  after  full  discussion 
no  approach  toward  harmonizing  of  the  opposing  views 
was  evident,  and  the  vote  was  strictly  factional. 

Fight  on  Secretary — Much  of  the  convention's  time 
and  energy  were  taken  up  by  bitter  quarreling  over 
the  secretary,  C.  E.  Drayer.  Representatives  of  a 
number  of  chapters  came  in.structed  to  use  every  means 
to  bring  about  the  secretary's  dismissal  or  resignation. 
Circular  correspondence  with  all  the  chapters  was  ini- 
tiated on  this  point  by  the  Chicago  Chapter  a  number 
of  weeks  ago.  A  number  of  chapters  supported  the 
movement,  all  generally  blaming  the  loss  of  membership 
and  straitened  financial  condition  of  the  organization 
on  the  secretary,  in  so  far  as  grounds  for  the  fight 
were  brought  out  at  all.  The  matter  was  finally  dis- 
posed of  after  the  board  of  directors  had  strongly 
affirmed  its  faith  and  confidence  in  the  secretary  and 
charged  that  the  criticisms  and  the  opposition,  such  as 
they  were,  directed  them.selves  against  the  board,  whose 


executive  agent  the  secretary  had  been.  A  vote  of  5,300 
to  2,100  upheld  the  position  of  the  board. 

Neiv  Officers — Webster  L.  Benham,  consulting  engi- 
neer, Kansas  City,  was  elected  president  for  the  coming 
year,  winning  in  a  close  contest  over  Robert  I.  Randolph, 
of  Chicago,  and  Frank  T.  Payne,  of  New  Orleans.  The 
new  vice-presidents  are:  Dean  G.  M.  Butler,  Tucson, 
and  Morris  Bien,  assistant  director  of  the  Reclamation 
Service,  Washington.  The  following  were  elected  direc- 
tors: W.  H.  Marsh,  H.  C.  Ferry,  J.  C.  Nagle,  J.  C. 
Kaulfuss,  D.  W.  Patton,  W.  R.  Harris,  M.  Z.  Balph. 
and  Philip  Sellers. 

On  urgent  invitation  from  the  San  Francisco  chap- 
ter, the  1924  convention  was  allotted  to  that  city. 


Disastrous  Maine  Floods  Due  to 
Heavy  Snow  Storage 

Record  High  Water  in  Several  Streams  Follow  Rain 

on  Deep  Lie  of  Snow — Earth  Dam  Fails 

on  Union  River 

By  George  C.  Danforth 

Chief  Engini-er,   Maine  Water   Power  Commission, 
Augusta,  Me. 

HIGH  WATER  and  floods  in  most  of  the  rivers  of 
Maine  during  the  first  part  of  May  caused  con- 
siderable damage.  In  April  the  opinion  was  generally 
expressed  that  the  absence  of  frost  in  the  ground  and 
the  eftipty  storage  basins  would  prevent  any  serious 
high  water  during  the  spring  runoff.  Snow  surveys 
made  during  the  latter  part  of  March  on  the  Kennebec, 
Penobscot  and  Androscoggin  headwaters,  however, 
enabled  the  writer  to  give  information  to  the  press  on 
April  1  that  floods  of  considerable  magnitude  were  to 
be  expected  on  rivers  from  the  eastern  state  boundary 
to  as  far  west  as  the  Androscoggin  basin.  These  sur- 
veys showed  about  50  per  cent  more  water  on  the 
ground  than  in  any  recent  year  except  on  the  Androscog- 
gin where  the  amount  was  less  than  that  in  the  spring 
of  1922. 


TABLE  SHOWING  SNOW  AND  HVDROLOGIC  CONDITIONS  ON 
I  MAINE  RIVERS— APRIL,  1923 


AvoT&go  depth  snow,  inrho 
Avoragr  depth  snow,  inrho 
Water  on  uround.  inrhes. . 
Woter  rin  (cToiind.  inehes  . 
Water  on  uround,  B.Cu.Ft. 


1922 
1023 
1922 
1923 
923 


Andros. 
Above 
Rum  ford 
2,090  sq.mi. 
40 
39 


Water  on  gniund  leas  availabl 

utornie 

Iviuivalent  NT  ft.  for  IOda>'a. .  , 
Minirnuiii  r<e..rrle<l  flow  —  dav 
Maxiniuni  reeor<le<l  flow  —  hour 
MBiin.iiin  ri<',r<led  flow  —  date 
MaiiiiiuiM  daily  flow  per  »■!  mi. 
Klaxitnuiii  Imurly  fl^>w  p<Taq.lni. 

Waxiniunidailvflow 1923 

MaxioiUTir  ilnily  flow   per  »q  mi. 
MaxiniMrnhMorlyflow,  1923 

^inxlllal[lt  hourly  How,  (>cr»g.nii 


Kennebec 

Above 
Water\illp 
4,270  sq.mi. 
18 
36 
6  4 
9  5 
93  97 

62  67 
72.800 
127.000 
1 57.000 
Dee  16,  1901 
29.7 
36  8 

120,000     ■ 
28   I 
136,600 
32.0 


Penobscot 

Above 
W.  Enfield 
6,600  sq.mi. 
24 
46 
6  2 
9  8 
149   59 

75  86 

87,800 

76,300 

88,700 
.lept   30,  1909 

116 

13   4 
152,000 
23  0 
154.000 
23.3 


l>nln  f"r  the  Andr'» 


eUc  and  P.i 


[ilwO' 


■ogein  baain  fumlnhr<I  by  Waller  11.  Sawj-er;  thai  for  the 
veya  under  the  direetion  ol  the  writer. 


The  largest  dam  affected  by  the  flood  was  that  at 
Graham  Lake  on  the  Union  River,  which  was  completed 
in  December,  1922,  by  the  Bar  Harbor  and  Union  River 
Power  Co.,  and  which  failed  on  May  2.  This  is  located 
about  five  miles  aljove  their  Ambursen  type  dam  at 
Kll.«worth  (nee  Engineirinu  Xiuk,  May  23,  1907). 

The  following  data  concerning  this  dam  are  of 
interest: 

Klevallon   (earth  eiribankment)  ;    112  ft.  M.9.L. 

lynirth   over  all:   1.100   ft 

l.rnglh  gale  nertlon    (ronrretp)  :  84  ft 
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Type :  Earth  filled.     Upstream  slope,  3:1;  downstream  slope,  2 :  1. 

Concrete  core  on  steel   sheetpiling  about   2U   ft.  upstream  from 

center  line  of  dam,  EI.  107. 
Storage   (20  ft.  in  elevation)  :  7  b.cu.ft. 
Spillway  ;    None.      Controlled  bv  gates. 
Log  sluices;   2  at  El.  89.0  and  97.0,  8  ft.  wide,  concrete. 
Gates :  3  steel  Fainter  gates.  15,000  sec.-ft.  capacity  ;  sills  at  83.0. 
Elevation  of  high  water:  105. 

The  plans  show  a  15-ft.  apron  below  the  gates.  It  is 
believed  that  this  distcnce  was  extended  somewhat  dur- 
ing construction.  The  material  underlying  this  section 
was  "stiff  yellow  clay"  and  "hard  clay  and  gravel." 
This  was  excavated  to  hardpan,  and  sheet-steel  piling 
was  driven. 

Officials  of  the  company  report  that  on  April  29  the 
water  stood  at  103  in  the  reservoir.  On  April  30  it 
had  risen  to  104  and  the  gates  were  opened  discharging 
20,000  sec.-ft.  for  48  hours  while  the  elevation  in  the 
reservoir  went  to  107.  The  partial  failure  occurred  at 
about  8  p.m.  on  May  2,  when  material  under  the  gate 
section  started  to  wash  out.  The  excavation  increased 
rapidly  taking  out  part  of  the  gate  section  and  about 
30  ft.  of  the  earth  fill  east  of  the  gates.  Considerable  of 
the  stored  water  was  released  causing  an  additional 
rise  of  about  20  in.  at  Ellsworth.  The  dam  there  was 
uninjured  although  the  power  plant  was  flooded. 

The  highest  previously  recorded  flow  at  the  gaging 


FIG.  3— MAINE  CENTR.VL  R.R.  BRIDGE.  KENNEBEC  RIVER 
W^ATER  18  FT.  ABOVE  NORMAL, 

particularly  on  the  Kennebec,  Penobscot,  Union  and  St. 
Croix  watersheds.  Many  bridges  were  washed  out  and 
railway,  trolley  and  highway  transportation  was  en- 
tirely discontinued  over  a  considerable  part  of  the 
state. 
Maximum  discharges  at  a  few  of  our  river  gaging 


FIGS.  1  AND  2— GRAHAM  LAKE  DAM,  AN  EARTH  FILL  WITU  CONCRETE  COREWALl,  AND  GATE  SECTION, 
ON  UNION  RIVER,   ME.      FAILED   MAY   2,   1913 


station  on  the  west  branch  of  the  Union  River  (dis- 
continued 1919)  was  2,160  sec.-ft.  on  the  area  of  140 
square  miles  (15.4  sec.-ft.  per  square  mile)  on  March  21, 
1913.  Estimates  of  the  flow  here  during  the  recent 
flood  based  on  an  extension  of  the  rating  table  and 
local  reports  concerning  flow  outside  the  main  channel 
place  this  discharge  at  7,000  sec.-ft.  or  50  sec.-ft.  per 
square  mile.  Applied  to  the  452  square  miles  at  the  dam 
this  would  give  a  discharge  there  of  22,500  sec.-ft.,  a 
figure  which  may  be  in  error  owing  to  the  inadequate 
data  available. 

Had  the  rains  of  April  2'8-29  occurred  three  or  four 
weeks  earlier  the  maximum  runoff  would  have  been 
greater  than  any  previously  recorded  and  the  results 
would  have  been  disastrous.  Not  only  would  the  amount 
of  water  have  been  greater  but  ice  and  log  jams  would 
have  seriously  complicated  the  situation.  Between 
April  1  and  28  there  occurred  only  1.37  in.  of  rainfall 
and  continued  cold  weather  with  sun  and  wind  made 
conditions  far  less  serious  than  might  otherwise  have 
been  the  case.  The  rain  of  the  "night  of  April  28-29 
(3.25  in.  at  Augusta)  and  the  night  of  29-30  (1.15  in. 
■  at  Augusta)  was  widespread  over  the  state,  taking  off 
nearly  all  the  snow  and  resulting  in  property  damages 
estimated   at   between   three   and   four   million   dollars, 


stations  were  as  follows   (preliminary  and  subject  to 
revision) : 

Area  Discharge 

Sq.Mi.  Sec.-Ft. 

St.  John  River  at  Van  Buren 8,270  '  'fSS 

Piscataquis  River  at  Foxcroft 286  ''•^"? 

East  Branch  Penobscot  River  at  Grindstone 1.070  30.900 

Kennebec  River  at  The  Forks 1,570  20,900 

Water  was  13.5  ft.  over  the  dam  at  Waterville  and 
11.5  on  the  dam  at  Augusta  and  was  in  the  ash  pits  of 
the  steam  station  of  the  Central  Maine  Power  Co.  near 
Gardiner.  Industrial  and  hydro-electric  plants  were  in 
general  either  flooded  out  or  rendered  ineffective  by 
elimination  of  head  on  account  of  extreme  backwater. 

Some  comments  might  be  made  concerning  the  pro- 
posed legislative  franchise  for  the  Dead  River  storage 
reservoir  which  was  vetoed  by  Governor  Baxter  during 
the  recent  session  of  the  Legislature.  When  passed  over 
his  veto  a  referendum  was  invoked  by  the  Governor. 
The  proposed  reservoir  of  ten  billion  cubic  feet  capacity 
would  have  eliminated  the  runoff  of  500  square  miles 
of  area  contributing  directly  to  the  flood  conditions  and 
would  have  materially  lessened  the  damages  on  the 
Kennebec  basin.  It  would  also  have  supplied  sufficient 
storage  to  enable  industries  on  the  river  to  maintain 
their  low  water  power  at  more  than  present  plant 
capacity. 


May  17,  1923 
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Lettei's  to  the  Editor 

This  department  aims  to  be  a  forum  for  f/i«e 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


^ 


Engineers  in  Railway  Service 

Sir — Referring  to  letter  signed  "Railway  Engineer"  pub- 
lished in  Engineering  Netcs-Record  of  April  19,  1923,  p.  720, 
I  beg  leave  to  reply  to  the  statements  expressed,  in  the 
name  of  the  large  number  of  loyal  engineers  in  the  rail- 
way service. 

It  is  true  that  engineering  employees  are  transferred 
from  time  to  time  in  the  interests  of  the  service.  In  its 
very  nature  a  railroad's  business  covers  large  areas  of 
country  and  its  plant  requires  attention  in  its  various  loca- 
tions. Men  are  used  in  one  locality  as  much  as  possible, 
but  it  is  necessary  for  a  man  who  desires  to  rise  in  the 
railroad  world  to  become  acquainted  with  his  railroad's 
property;  this  cannot  be  done  very  fully  without  moving. 
Transfers  often  mean  increased  pay  and  opportunity,  and 
free  transportation  for  the  engineer  and  his  family  is  fur- 
nished and  generally  for  his  effects  as  well. 

Railway  salaries  I  think  average  up  with  any  other  line 
of  engineering  rates  of  pay,  continuity  of  service  and  all 
things  considered.  They  are  generally  insufficient  in  all 
lines. 

It  has  been  my  observation  that  most  engineering  depart- 
ment employees  considered  their  work  broadening  and  not 
narrow  and  that  the  many  varieties  of  work  encountered 
and  satisfactorily  performed  well  fitted  them  for  other  than 
railroad  work.  'The  large  number  of  successful  engineers 
with  railroad  experience  all  over  the  country  tends  to 
show  that  railroad  engineering  is  instructive. 

The  charge  as  to  advancement  of  relatives,  etc.,  is  from 
my  observation  particularly  objectionable.  The  rai'.road 
officers  of  this  country,  to  an  extent  I  think  not  shown  by 
any  other  business,  have  risen  from  the  ranks  step  by  step, 
being  the  products  of  successive  selections  of  the  most  fit 
material  in  the  different  grades  which  they  have  occupied. 
A  railway  organization  more  truly  represents  the  American 
ideals  of  self  achievement  than  any  other  business  of  which 
I  know.  A  railroad  officer  achieves  success  only  by  getting 
his  work  done  properly,  usually  under  the  spur  of  competi- 
tion. To  have  that  work  done  well  it  is  necessary  that  the 
best  men  available  be  selected  to  do  it  or  he  himself  fails. 
Self  protection  if  nothing  else  would  require  selection  of 
competent  men  for  positions  of  responsibility  and  not 
friends  and  relatives. 

The  "Bullying  and  insulting  tactics  of  many  railroad 
executives  and  their  encouragement  of  such  methods"  does 
not  deserve  much  notice,  as  in  any  large  business  conducted 
in  an  orderly  way  a  certain  discipline  must  be  maintained, 
but  it  sits  lightly  on  those  who  do  their  work  well.  The 
atmosphere  of  the  average  organization  is  exceedingly 
pleasant  and  the  esprit  de  rorpx  is  remarkable. 
'  It  can  be  stated  as  a  fact  that  there  is  no  royal  road  to 
high  position  in  the  railroad  service  and  the  aspirant  for 
position  must  bear  the  heat  and  burden  of  the  day,  but 
for  well  prepared,  able  young  men  of  character  there  is  an 
opportunity  for  exercise  of  ability  with  the  accompanying 
rewards  for  success  and  an  immense  satisfaction  in  a  con- 
nection with  a  properly  functioning  transportation  system. 
John  Lansdale,  Valuation  Engineer, 
Houston,  Texas,  Southern  Pacific  Lines. 

April  2.5,  I'jarj 
[It  is  refre.shing  to  get  an  impression  of  this  kind  from  an 
engineer  who  has  worked  up  in  the  railroad  scrvire  from 
the  position  of  a  rodman,  and  who  feels  that  the  frequent 
moves  that  railroad  men  are  called  upon  to  make  arc,  in  the 
long  run,  worth  the  price. 

The  principle  underlying  what  Mr.  Lansdalc  says  about 


the  need  of  such  moves  is  obviously  correct  but  the  method 
of  making  them,  which  is  still  in  vogue  on  most  railroads, 
is  not  above  question.  If  a  man's  services  to  a  company  are 
of  such  a  character  that  he  deserves  advancement,  then  it 
would  seem  that  he  should  be  consulted  before  the  final 
decision  to  move  him  is  made,  rather  than  keep  him  in  the 
dark  until  time  to  make  the  change  and  then  order  him  to 
make  it  at  once.  Such  a  sudden  change  often  puts  him  or 
his  family  to  great  inconvenience. 

Undoubtedly  on  some  of  the  great  railroads  of  this  coun- 
try "bullying  and  insulting"  of  junior  officials  and  men  is  a 
thing  of  the  past.  Unfortunately  that  is  not  true  on  all 
our  railroads.  It  still  exists  to  a  surprising  degree  on  one 
of  the  largest  systems  on  this  continent,  starting  with  the 
vice-presidents  and  spreading  down  through  the  whole  or- 
ganization. Discipline  can  be,  and  is,  maintained  without 
such  tactics.— Editor.] 

How  Can  We  Stop  Duplication  of  Orders? 

Sir — Regarding  the  editorial  in  Engineering  News- 
Record,  April  26,  I  wish  to  advise  that  our  policy  in 
placing  orders  has  been  to  cover  fully  the  jobs  which  we 
have  on  hand  and  not  to  prospect  on  propositions  in  the 
future.  If  a  contractor  wishes  to  protect  himself  to  take 
care  of  a  rise  in  the  market  I  think  there  should  be  some 
manner  in  which  he  should  protect  the  manufacturer  so 
that  the  manufacturer  would  not  be  a  victim  of  loss  in 
case  there  should  be  a  fall  in  the  market  or  in  case  of 
cancellation  of  orders. 

At  this  particular  time  when  the  building  trades  are  so 
busy  the  placing  of  promiscuous  orders  is  very  serious  and 
a  procedure  which  should  be  stopped,  because  the  con- 
tractor with  a  bona  fide  order  and  a  contract  to  fulfill  is 
sometimes  made  the  loser  on  account  of  the  fact  that  a 
less  responsible  contractor  might  cover  himself  for  quan- 
tities which  he  may  think  he  will  need. 

Pittsburgh,  May  8.  J.  B.  Kelly, 

Mellon-Stuart  Co.,  Contracting  Engineers. 


Sir — We  are  very  much  in  sympathy  with  your  appre- 
hensions with  respect  to  the  rising  cost  of  materials  and 
the  shortage  of  labor,  and  we  are  with  you  very  much  in 
the  movement  to  establish  conditions  on  a  more  sound, 
stable  and  continuing  basis.  We  are  at  every  opportunity 
advocating  this  with  our  bankers  and  prospective  building 
owners. 

We  do  not  find,  in  so  far  as  contractors  are  concerned 
in  this  locality,  however,  a  duplication  of  orders  on  manu- 
facturers. They  are  only  buying  what  they  require  for 
specific  work.  I  have  analyzed  this  pretty  thoroughly  and 
believe  that  this  statement  covers  the  situation  in  this  dis- 
trict accurately.  We  do  not  believe  that  dealers  are  alto- 
gether frank  in  some  of  the  statements  that  arc  being  made, 
at  least  so  far  as  some  sections  of  the  country  are  con- 
cerned, but  we  believe  that  with  the  proper  attitude  on 
their  part,  cancellation  could  only  be  had  on  a  basis  of 
reimbursement  that  would  be  satisfactory  to  them. 

It  is  possible  that  there  are  equipment  dealers  taking 
advantage  of  the  situation  in  placing  orders  with  their 
manufacturing  connections  for  more  than  they  have  any 
idea  of  using,  in  the  hope  of  getting  what  they  expect  to 
u.se  and  cancelling  the  remainder  of  their  order.  This  is 
a  vicious  practice  and  should  be  abandoned,  but  we  believe 
it  could  be  well  handled  at  the  source. 

We  are  glad  to  have  this  opportunity  to  discuss  this 
matter  by  correspondence,  and  we  firmly  believe  that  we 
will  not  have  difficulty  in  this  section  in  th"  respects  men- 
tioned. If  the  manufacturers  will  cstabli.Hh  a  closer  con- 
nection between  them.selves  and  the  users  of  materials  and 
equipment,  they  will  find  they  have  eliminated  a  great  many 
of  the  troubles  they  are  now  experiencing. 

In  our  opinion  there  are  entirely  too  many  agents  and 
middlemen  representing  manufacturers  and  we  think  this 
is  ono  of  the  important  elements  in  the  rising  costs.  We 
do  not  hesitate  to  make  the  statement  that,  in  so  far  as  Our 
business  is  concerned,  the  agent,  unless  he  carries  a  stock 
on  hand,  is  a  liability  in  a  transaction  rather  than  an  asset 
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to  us.  You  will  find  on  close  analysis  that  the  difficulty 
is  not  with  the  buyer,  who  is  capable  of  handling  properly 
the  enterprise  in  hand;  very  likely  it  is  not  with  the  manu- 
facturer so  much ;  more  likely  will  it  be  found  with  the 
distributor  who  takes  no  chances  whatever  and  repi'esents 
a  profit  entirely  incommensurate  with  the  service  rendered. 
Wherever  it  is  possible  we  buy  direct  from  the  manufac- 
turer, and  we  have  no  complaints  to  make  against  those 
with  whom  we  are  regularly  doing  business. 

H.  W.  Baum, 
Salt  Lake  City,  President,  H.  W.  Baum  Co.,  Engi- 

May  8.  neers  and  Contractors. 


Sir — I  have  read  the  editorial  in  Engineering  News- 
Record  of  April  26,  with  reference  to  the  protection  of 
building  material  and  the  duplication  of  orders.  It  is  diffi- 
cult for  me  to  realize  that  such  a  practice  is  as  prevalent 
'as  you  say  it  is,  for  I'  have  always  felt  that  a  material  con- 
tract was  as  binding  upon  the  buyer  as  upon  the  seller. 
There  is  no  question  in  my  mind  that  the  obligation  arising 
out  of  such  a  contract  is  mutual,  and  should  not  be  subject 
to  cancellation  except  for  a  cause,  and  by  mutual  consent  of 
both  parties  to  the  contract.  C.  S.  Lambie, 

Denver,  May  8.  President,  The  C.  S.  Lambie  Co., 

Engineers  and  Builders. 


Roadway  Widths  and  Traffic 

Sir — The  paper  by  O.  L.  Kipp,  construction  engineer. 
State  Highway  Department  of  -Minnesota,  in  your  issue  of 
April  19,  1923,  p.  699,  is  interesting.  The  economics  of  high- 
way design  is  a  subject  that  is  of  great  importance  and  one 
to  which,  quite  generally,  too  little  attention  has  been 
given. 

Mr.  Kipp's  paper  presents  the  matter  clearly  and  in  terse 
form,  but  some  of  his  assumptions  and,  therefore,  some  of 
his  conclusions  seem  doubtful.  His  ideas  as  to  the  value  of 
reducing  distance  and  grades  are  by  no  means  conclusive 
and  it  is  extremely  doubtful  if  a  problem  involving  the  many 
variables  to  be  considered  in  highway  traffic  can  be  reduced 
to  such  a  mathematical  analysis;  but  the  point  in  his  paper 
to  which  special  attention  should  be  called  is  his  discussion 
of  roadway  widths.  He  makes  the  assumption  that  if  a 
roadway  width  of  30  ft.  gives  one  hundred  per  cent  traffic 
capacity,  a  width  of  24  ft.  has  fifty  per  cent  and  a  width  of 
20  ft.  has  twenty-five  per  cent  capacity. 

At  any  point  and  time,  a  roadway  will  have  one,  two, 
three  or  more  vehicles  in  a  line  transverse  to  the  roadway, 
and  the  capacity  of  the  highway  is  determined  by  the  lines 
of  travel  it  will  accommodate.  A  roadway  18  ft.  or  20  ft. 
wide  is  adequate  for  two  lines  of  traffic  and  since,  in  the 
majority  of  cases,  there  is  a  marked  preponderance  of  travel 
in  one  direction,  at  a  particular  time,  there  is  usually  an 
opportunity  for  the  faster  moving  vehicles  to  pass  the 
slower  ones  without  interfering  with  travel  in  the  opposite 
direction.  This  fact  makes  the  usual  highway  width  of 
18  to  20  ft.  capable  of  carrying  a  larger  percentage  of  traffic, 
per  unit  of  width,  than  any  other.  It  is  difficult  to  see  how 
a  roadway  24  ft.  wide  will  accommodate  more  traffic  than 
one  20  ft.  wide,  since  it  is  evident  that  a  width  of  24  ft.  will 
not  sustain  three  lines  of  traffic;  or,  if  it  is  contended  that 
it  will,  certainly  30  ft.  will  not  sustain  four  lines.  The  only 
advantage  a  30-ft.  roadway  has  over  a  20-ft.  roadway,  so 
far  as  traffic  capacity  is  concerned,  is  that  the  30-ft.  road- 
way provides  a  lane  through  which  high-speed  traffic  can 
more  readily  pass  slowly  moving  vehicles,  and  this  advan- 
tage of  a  24-ft.  roadway  over  a  20-ft.  roadway  is  of  very 
much  less  importance.  Therefore,  Mr.  Kipp's  assumption 
that  a  24-ft.  roadway  has  only  50  per  cent  of  the  capacity 
of  a  30-ft.  roadway,  and  that  a  20-ft.  roadway  has  only 
50  per  cent  of  the  capacity  of  a  24-ft.  roadway,  is  evidently 
incorrect  and  the  conclusions  based  upon  these  assumptions 
are  equally  incorrect.  Speaking  generally,  the  assumptions 
made  in  the  paper  seem  preconceived  to  sustain  the  argu- 
ment for  wide,  direct  highways  paved  with  concrete. 


It  is  conceded  that  many  highways  should  be  paved  with 
concrete  and  that  they  should  be  wide  and  direct,  but  the 
mileage  of  such  highways  is  very  small  compared  %vith  that 
mileage  which  can  be  made  entii'ely  adequate  without  the 
expenditures  which  Mr.  Kipp's  suggestions  would  entail  and 
without  the  terrific  traffic  costs  which  he  would  charge  to  a 
less  expensive  type  of  construction. 

A  highway  should  be  designed  for  the  traffie  it  is  to 
carry,  just  as  a  bridge  or  other  structure,  and  expenditures 
for  refinements  should  be  made  only  after  it  is  thoroughly 
demonstrated  that  they  will  result  in  an  adequate  return 
in  traffic  facility.  It  is  feared  that  reasoning  along  the 
lines  of  Mr.  Kipp's  paper  will  not  secure  this  result.  In 
many  places  in  this  county,  an  extravagant  expenditure  of 
money  in  road  construction  has  caused  a  reversal  of  sen- 
timent that  makes  it  difficult  to  proceed  with  any  road 
program  even  though  it  be  conservative  and  well  within 
traffic  needs.  L.  R.  Ash, 

Consulting  Engineer. 

Kansas  City,  Mo.,  May  3,  1923. 


More  on  Concrete  Rock  Borere 

Sir — The  report  of  Dr.  Kofoid  and  Mr.  Miller  on  the 
finding  of  rock  borers  in  concrete  at  San  Pedro,  Calif. 
{Engmeering  Neivs-Record,  March  15,  1923,  p.  499)  may 
have  over-emphasized  the  economic  importance  of  these 
animals  as  indicated  in  the  communication  of  Mr.  Squire 
and  in  your  editorial  (Engineering  News-Record,  April  5, 
p.  608)  but  it  must  be  remembered  that  these  animals  be- 
long to  the  same  group  as  the  teredo  and  that  with  the 
increase  in  the  amount  of  concrete  subject  to  attack,  they 
may  increase  in  activity  as  the  teredo  undoubtedly  has. 

A  report  of  an  attack  by  the  same  animals  has  recently 
been  received  from  Panama.  The  French  dock  at  La  Boca 
was  built  in  1898  on  cylinder  piers  5  m.  in  diameter.  These 
piers  were  constructed  in  steel  caissons  5  mm.  thick,  the 
steel  being  left  in  place,  and  it  is  thought  that  the  concrete 
was  of  the  same  quality  as  other  structures  now  in  good 
condition,  built  by  the  French  at  the  same  time  in  the 
immediate  vicinity  on  shore.  This  dock  was  condemned 
about  two  years  ago  and  at  an  inspection  made  by  engi- 
neers and  a  biologist  belonging  to  the  canal  force  on  Nov. 
15,  1922,  it  was  found  that  the  steel  caissons  had  corroded 
through,  or  been  destroyed  by  abrasion  in  a  number  of 
places. 

At  each  point  where  the  casing  had  been  destroyed,  it 
was  found  that  there  was  a  heavy  attack  of  borers  of  sev- 
eral species  and  that  the  concrete  was  badly  disintegrated. 
Whether  the  borers  or  the  disintegration  caused  the  first 
damage  is  not  known,  but  the  borers  undoubtedly  accel- 
erated the  action. 

The  general  disintegi-ation  of  concrete  in  sea  water  is 
caused  by  the  action  of  the  sulphates  in  the  water  on  the 
free  lime  of  the  cement  and  the  increased  area  offered  to 
this  attack  as  the  result  of  the  boring  by  animals  undoubt- 
edly increases  the  rate  of  dissolution  of  the  concrete.  There 
seems  so  far  to  be  no  evidence  to  prove  that  the  borers  will 
or  \vill  not  attack  undamaged  concrete  of  maximum  density, 
but  the  evidences  of  destruction  from  two  ports  so  widely 
separated  as  La  Boca  and  San  Pedro  certainly  indicate  such 
possibilities  that  it  is  unsafe  to  disregard  the  warning  of 
Dr.  Kofoid  and  Mr.  Miller. 

As  stated  in  the  editorial,  however,  the  disintegration  of 
concrete  in  salt  water  offers  a  problem  of  much  great-er 
importance,  one  which  our  committee  is  studying  very  care- 
fully and  one  which  deserves  much  more  considei'ation  than 
it  has  received  from  engineers  in  general.  As  in  the  case 
of  the  marine  borers,  the  engineer  must  make  more  intelli- 
gent use  of  the  work  of  the  pure  scientist  than  he  has  gen- 
erally done  if  he  is  to  build  enduring  structures. 

WiLUAM  G.  Atwood, 
Director,  Committee  on  Marine  Piling  Investigations 
of  the  National  Research  Council. 

New  York  City, 

April  16, 1923. 
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CURRENT     EVENTS     IN     THE     CIVIL     ENGINEERING     AND     CONTRACTING     FIELDS 


The  City  of  Columbus,  Ohio  Will  Pave 

25  miles  of  streets  in  1923,  if  the 
projected  program  is  caiTied  out.  This 
is  more  than  any  year  since  1908,  when 
26.7  miles  were  paved.  The  total  for 
the  past  ten  years  was  120  miles. 

The  State  of  California  Requires  the 
Se^^■ices  of  a  large  number  of  engineers 
and  draftsmen  to  carry  out  an  extensive 
program  of  the  California  State  High- 
way Commission  and  other  engineering 
divisions  of  the  state  government.  Re- 
quests for  information  should  be  ad- 
dressed to  the  California  Civil  Service 
Commission,  Forum  Bldg.,  Sacramento. 

Philadelphia  is  to  Have  a  New  Grain 
Elevator,  built  by  the  Reading  R.R.  Co. 
at  Port  Richmond,  and  costing  over 
$3,000,000.  The  capacity  will  be  2,500,- 
000  bu.  and  provision  is  to  be  made  for 
increasing  it  to  3,500,000  in  the  future. 
With  the  addition  which  the  Pennsyl- 
vania n.R.  Co.  is  making  to  its  ele- 
vators at  Girard  Point,  the  port  of 
Philadelphia  will  have  a  working  ca- 
pacity of  6,000,000  bushel. 

Award  of  a  Contract  Has  been  made 
by  the  Ford  Motor  Co.  to  Stone  &  Web- 
ster, Inc.,  Boston,  for  the  building  of  a 
10,000-hp.  hydro-electric  power  plant 
on  the  Menominee  River,  near  Iron 
Mountain,  Mich.  Other  contracts  to 
Stone  &  Webster  are  a  hydro-electric 
and  steam  power  plant  and  manufac- 
turing buildings  at  High  Dam  at  St. 
Paul,  Minn.,  and  hydro-electric  power 
plants  at  Green  Island,  N.  Y.,  and  Flat 
Rock,  Mich.,  the  last  two  being  recently 
completed  for  the  Ford  Motor  Co. 

Suit  Has  Been  Filed  in  the  Superior 
Court  against  the  city  of  Tacoma, 
Wash.,  Ira  S.  Davisson,  commissioner 
of  light  and  water,  and  B.  E.  Torpen, 
engineer  employed  on  the  Lake  Cush- 
man  power  project,  by  Benjamin  H. 
Petley,  who  claims  that  he  should  have 
the  position  held  by  Mr.  Torpen.  The 
complainant  asserts  that  Commissioner 
Davisson.  disregarding  the  civil  service 
'law,  appointed  Mr.  Torpen  when  Mr. 
Petley,  after  taking  the  civil  service 
examination,  was  given  rank   No.   1. 

Among   the   Bills   Which    Pawted    the 

New  York  legislature  at  its  recent  ses- 
sion and  now  before  Governor  Smith 
are  the  Ryan  bill  appropriating  $300,- 
000  for  thf  construction  of  a  barge  canal 
grain  terminal  at  Troy,  the  Downing 
Dill  appropriating  $1,000,000  for  emer- 
gency repair  work  to  highways  of  the 
Ktate,  and  the  Hackett  bill  authorizing 
ronstnicfion  of  a  bridge  across  the 
Hudson  River  at  Poughkeepsie  and  ap- 
propriating $200,000  as  the  1923  con- 
struction  expense  involved   therein. 


Motor- Vehicle  Registration 
Now  12,239,114 

According  to  figures  just  made 
public  by  the  National  Automobile 
Chamber  of  Commerce,  New  York  in 
its  annual  publication,  "Facts  and 
Figures  of  the  Automobile  Industry," 
there  were  registered  during  the 
year  1922  in  the  United  States 
12,239,114  automobiles  and  motor 
trucks.  Automobiles  totaled  10,863,- 
389  and  trucks  1.375,725.  California 
was  the  largest  user  of  passenger 
automobiles,  with  822,394,  and  New 
York  State  led  in  commercial  vehicle 
registration  with  185,858. 

The  gain  in  total  registration  for 
1922  as  compared  with  1921  was 
1,755,109  vehicles. 

During  1922  the  motor  car  output 
was  2,406,396  vehicles  and  the  motor 
truck  output  252,668. 


Northern  Canada  Power  Co.  Gets 
Des  Quinze  Falls  Lease 

The  right  to  develop  power  on  the 
upper  series  of  fifteen  rapids  on  the 
Quinze  River,  known  as  Des  Quinze 
Falls,  near  the  head  of  Lake  Timiskam- 
ing,  Que.,  was  sold  at  auction  by  the 
Quebec  government  at  the  city  of 
Quebec  on  April  25.  The  successful 
bidder  was  Alexander  Fasken  of 
Toronto,  on  behalf  of  the  Northern 
Canada  Power  Co.  A  lease  of  the 
power  rights  for  60  years  was  offered 
at  an  upset  rental  price  of  $8,000  per 
year  and  the  competition  was  very 
keen,  rival  bidders  being  the  Nesbitt 
Thomsom  Co.  of  Montreal  and  the 
Montreal  Engineering  Co.,  Ltd.  The 
lease  was  finally  awarded  at  an  annual 
rental  of  $80,100.  In  addition  to  this 
a  special  tax  of  50  cents  per  hp.  is 
imposed  on  all  electric  energy  exported 
from  the  Province  of  Quebec.  The  con- 
ditions of  the  lea.se  require  the  starting 
of  power  development  within  eight 
months  and  the  production  of  20,000  hp. 
within  a  period  of  four  years.  The 
possible  development  is  estimated  at 
between  50,000  and  60.000  hp.  The 
principal  markets  for  the  power  will 
be  the  Porcupine  gold  field  and  the  new 
gold  area  in  Quebec.  The  Northern 
Canada  Power  Co.  will  begin  develop- 
ment immediately. 


N.  Y.  State  Reorganization  Bill 
Now  Before  Governor 

One  of  the  thirty-day  bills  passed  at 
the  recent  session  of  the  New  York 
Legislature  and  now  in  the  hands  of 
Governor  Smith  is  Senate  Bill  1045,  in- 
troduced by  Senator  Walker  and  known 
as  the  Public  Works  Law.  The  pro- 
posed act  establishes  the  Department  of 
Public  Works  which  shall  include  the 
Bureau  of  Canals,  the  Bureau  of  High- 
ways, and  the  Bureau  of  Public  Build- 
ings. It  was  criginally  planned  to  in- 
clude the  Department  of  Architecture 
in  the  Department  of  Public  Works,  but 
this  provision  of  the  act  was  stricken 
out  before  its  final  passage. 

The  act,  therefore,  transfers  to  the 
superintendent  of  public  works  duties 
now  exercised  by  the  Commission  on 
Boundary  Waters  Between  the  United 
States  and  Canada,  the  Commission  of 
Highways,  the  Interstate  Bridge  Com- 
mission, the  trustees  of  public  build- 
ings and  the  superintendent  of  public 
buildings.  Terms  of  these  officers  arc 
to  expire  when  the  law  takes  effect,  un- 
less reappointment  is  made  by  con- 
tinuing as  bureau  chiefs  the  heads  of 
existing  state  departments.  The  act 
proposes  the  establishment  of  the  oflices 
of  commissioner  of  canals  and  water- 
ways, the  commissioner  of  highways, 
and  the  superintendent  of  public  build- 
ings, pach  to  be  appointed  by  the  super- 
intendent of  public  works. 

In  the  event  that  Governor  Smith 
signs  the  bill,  the  act  is  to  take  effect 
July  1,  1923. 


Big  Creek-Los  Angeles  Line  Now 
Carries  220.000  VoHs 
After  preparations  extending  over 
many  months,  on  the  morning  of  May 
6  the  Southern  California  Edison  Co. 
changed  over  iftim  150.000  volts  to 
220,000  volts  on  the  240-mile  trans- 
mission line  from  Big  Creek  to  Ix)S 
Angeles.  Although  other  transmission 
lines  have  been  designed  for  this  volt- 
age, this  is  understood  to  bo  the  first 
system  that  has  actually  transmitted 
power  at  this  voltage. 


Timber  Preservation  Progress  in 
New  Jersey 

Tie  and  timber  men  from  all  over  the 
country  were  enabled  to  make  an  un- 
usually complete  inspection  trip  on  May 
9  and  10  through  arrangements  made 
by  C.  M.  Taylor,  superintendent  of  the 
Port  Reading  Creosoting  Plant.  The 
trip  began  with  an  inspection  of 
various  installations  of  treated  ties  on 
the  Philadelphia  Public  Service  Elec- 
tric Ry.  This  was  followed  by  an  in- 
spection of  experimental  ties  at  Strat- 
ford and  a  trip  to  Atlantic  City.  On 
Thursday  the  party  .started  at  Phila- 
delphia and  went  to  Port  Reading,  N.  J., 
over  the  Reading  R.R.,  stopping  en 
route  to  examine  several  out-of-face 
tie  installations  and  experimental  .sec- 
tions in  which  different  kinds  of  lie> 
and  different  methods  of  treatment  had 
been  used.  At  the  Port  Reading  Creo- 
soting Plant  the  plant  officials  demon- 
strated the  results  that  they  were 
obtaining  in  treating  various  hard  and 
.soft  wood  ties.  .Sample  ties  from  each 
class  were  sawed  and  split  to  show  the 
depth  and  kind  of  penetration  which 
had  been  obtained.  The  tests  were  of 
particular  interest  as  the  Port  Reading 
Plant  is  experimenting  in  the  use  of 
a  mixture  of  30  per  cent  English  creo- 
sote and  70  per  cent  fuel  oil  for  full- 
cell  treatment.  This  is  a  distinct  de- 
parture from  the  usual  practice. 
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Engineering  News 
From  the  Railroads 


Construction  Work  Has  Begun  on  the 

Northern  Pacific's  new  35-mi.  line  into 
the  Castle  Rock  country  in  IVIontana. 

Contracts  Have  Been  Let  for  the  con- 
struction of  a  35-mile  railroad  into  the 
Tea  Pot  Dome  Oil  fields  in  Wyoming. 

The  Minneapolis,  St.  Paul  and  Sault 
Ste.  Marie  R.  R.  Co.  reports  a  net  in- 
come of  $995,416  for  1922  as  against  a 
deficit  of  $6,237,672  for  1921. 

The     Southern     Pacific     Has     Been 

granted  authority  by  the  I.C.C.  to  begin 
the  construction  of  a  new  line  21  mi. 
long  into  agricultural  territory  near 
Bakersfield,  Calif. 

The  Net  Income  of  the  St.  Louis-San 
Francisco  R.R.  Co.  dropped  from  $3,225,- 
680  for  1921  to  753,013  for  1922.  The 
decrease  is  largely  due  to  the  effect  of 
the  shopmen's  strike. 

One  of  the   Largest  Pieces   of  new 

railroad  construction  undertaken  in  re- 
cent years  is  the  construction  of  a  line 
from  Miles  City,  Mont,  to  Bucknum, 
Wyo.,  a   distance   of  330  miles. 

The  Interstate  Commerce  Commis- 
sion has  placed  a  tentative  valuation  of 
$129,810,913  on  the  property  of  the 
Oregon-Washington  Railroad  &  Navi- 
gation Co.  The  company's  own  valua- 
tion is  $156,642,559  while  its  outstand- 
ing stocks  and  bonds  have  a  par  value 
of  $152,840,671. 

The  Maryland,  Delaware  &  Virginia 

Ry.  has  been  sold  to  the  E.  B.  Leaf  Co. 
of  Philadelphia.  The  purchaser  will 
scrap  the  whole  line  unless  they  get  a 
satisfactory  bid  for  all  or  a  portion  of 
it  from  parties  interested  in  maintain- 
ing the  railway  for  the  operation  of 
self-contained  motor  cars. 

Additions    to   the   Extensive   Freight 

yards  at  Mingo  Junction,  near  Steuben- 
ville,  Ohio,  are  to  be  made  by  the 
Pennsylvania  R.R.  at  a  cost  of  $514,000, 
making  the  total  cost  of  these  yards 
nearly  $5,000,000.  Besides  twenty- 
three  new  tracks  with  capacity  for 
1,360  cars,  there  will  be  a  new  car  re- 
pair shop,  machine  shop,  oil  and  store 
houses,  a  50,000-gal.  tank  and  a 
caboose  yard. 

Authority  Has  Been  Given  by  the  In- 
terstate Commerce  Commission  to  the 
Chicago,  Peoria  and  St.  Louis  R.R..  a 
line  234  miles  long,  permission  to 
abandon  the  whole  line.  This  is  the 
largest  railroad  in  the  country  to  be 
abandoned,  and  as  it  runs  through  a 
prosperous  country  the  action  has 
aroused  considerable  interest  in  the 
need  of  consolidating  these  small  lines 
with  the  large  railway  systems. 

The  Interstate  Commerce  Commission 

has  denied  the  application  of  the 
Wenatchee  Southern  R.R.  Co.  for  au- 
thority to  build  a  railroad  south  from 
Wenatchee,  Wash.,  to  a  connection  wit'h 
the  Chicago,  Milwaukee  &  St.  Paul,  and 
the  Oregon-Washington  R.R.  and  Navi- 
gation Co.  The  commission,  has,  how- 
ever, granted  the  company  an  oppor- 
tunity to  make  a  second  application 
■which  "will  show  in  detail  the  need  for 
the  new  railroad. 


Gen.  Henry  M.  Robert  Dies 

Brig.-Gen.  Henry  Martyn  Robert, 
U.  S.  Army,  retired,  author  of  Robert's 
Rules  of  Order,  and  former  Chief  of 
Engineers,  died 
at  Hornell,  N.  Y., 
May  11,  age  86 
years.  Gen.  Rob- 
ert was  born  in 
Robertville,  S.  C, 
May  2,  1837.  He 
entered  the  U.  S. 
Military  Acad- 
emy in  1853  and 
upon  graduation 
in  18  5  7  was 
made  assistant  professor  of  natural 
history  and  astronomy  and  acting 
assistant  professor  of  practical  military 
engineering.  A  year  later  he  was 
ordered  to  Washington  territory  with  a 
detachment  of  troops  to  take  command 
of  engineering  operations  in  a  cam- 
paign against  the  Indians  in  Oregon 
and  Washington.  After  several  years' 
service  in  the  West  he  was  ordered 
East,  just  before  the  outbreak  of  the 
Civil  War,  and  at  the  beginning  of  hos- 
tilities was  placed  in  charge  of  the  con- 
struction of  a  portion  of  the  defenses 
in  the  city  of  Washington.  This  re- 
sponsibility proved  too  heavy  a  strain, 
as  his  health  had  been  undermined 
seriously  by  an  attack  of  Panama  fever 
contracted  while  taking  troops  to  Wash- 
ington territory  via  the  tropics;  he  was 
transferred  to  Philadelphia  for  the  con- 
struction of  defences.  Later,  his  health 
again  proving  insufficient,  he  was  trans- 
ferred to  New  Bedford,  Mass.,  where 
he  continued  throughout  the  war.  After 
the  war  he  was  placed  in  charge  of  the 
department  of  practical  military  engi- 
neering at  West  Point. 

In  1867  he  was  transferred  to  San 
Francisco  as  chief  engineer  of  the  mili- 
tary division  of  the  Pacific.  Subse- 
quent transfers  placed  him  in  charge 
of  defenses  of  the  Columbia  River  and 
the  ooerations  of  the  13th  Lighthouse 
District,  of  harbor  improvements  in 
Oregon  and  Washington,  of  lighthouse 
construction  on  Lake  Michigan,  and 
harbor  improvements  on  Lake  Michi- 
gan, Green  Bay,  and  Lake  Superior. 
Later  activities  were  various  river  and 
harbor  work  on  Lakes  Erie,  Ontario, 
and  Champlain,  and  the  St.  Lawrence 
River.  The  Corps  of  Engineer  activi- 
ties in  the  neighborhood  of  Philadelphia 
were  under  his  charge  for  five  years. 
In  1890  he  became  engineer-commis- 
sioner of  the  District  of  Columbia  and 
in  1891  was  placed  in  charge  of  im- 
provements on  the  Tennessee,  Cumber- 
land, and  other  rivers.  Still  later  he 
supervised  river  and  harbor  work  on 
Long  Island  Sound  and  the  fortifica- 
tions of  Long  Island  Sound  and  New 
York  Harbor. 

In  1895.  with  the  rank  of  colonel, 
General  Robert  began  the  most  fruit- 
ful period  of  his  engineering  career. 
He  was  made  division  engineer  of  the 
Southwest  Division,  which  included 
eleven  engineer  districts  from  Pitts- 
burgh to  Galveston,  with  headquarters 
in  New  York.  He  continued  in  that 
caoacity  until  April  30,  1901,  when  he 
was  made  Chief  of  Engineers,  U.  S. 
Ai-my,  and  given  the  rank  of  brigadier- 
general.  However,  under  the  operation 
of  the  retirement  law  he  held  the  posi- 
tion for  only  three  days. 

Though  General  Robert  will  be  long 
remembered  as  closely  connected  with 
engineering  operations  in  many  parts 
of    the    United    States,    probably   ithe 


Penn  State  to  Hold  Conference  on 
Industry  and  Engineering 

The  fourth  industrial  and  engineer- 
ing conference  sponsored  by  the  engi- 
neering school  of  Pennsylvania  State 
College  is  to  be  held  May  25  and  26. 
The  engineering  extension  convention 
is  held  the  two  days  preceding  to  out- 
line the  educational  work  carried  on  in 
the  industries.  The  purpose  of  the  con- 
ference is  to  bring  representatives  of 
Pennsylvania  industries  employing 
technical  men  into  closer  contact  with 
the  college  for  the  study  of  problems 
of   mutual   interest. 

Listed  in  the  program  are  the  follow- 
ing subjects  for  discussion: 

"Industrial  Research  and  How  Can 
the  College  Aid,"  "What  Industry  Ex- 
pects of  the  College  Graduate,"  "The 
Department  of  Labor  and  Industry  and 
Technical  Education,"  "Engineering 
Extension,  What  Is  It?"  "What  V/ill  Be 
the  Demand  for  Trained  Technical  Men 
During  the  Next  Decade,"  and  "How 
and  to  What  Extent  Can  the  Industries 
and  the  Engineering  Experiment  Sta- 
tion   Co-operate    in    Research," 

Aside  from  the  set  program  visitors 
will  be  given  an  opportunity  of  visit- 
ing the  school  of  engineering  and  other 
branches  of  the  college. 

The  conference  arrangements  are 
being  made  by  R.  L.  Sackett,  dean  of 
the  engineering  school. 

Pennsylvania    Holds    to    Former 
Position  in  Shop  Crafts  Case 

The  Pennsylvania  R.R.  Co.  will  be 
called  before  the  Railroad  Labor  Boai-d 
on  May  21  for  a  hearing  to  determine 
if  it  shall  be  cited  for  violation  of 
another  decision  of  the  board.  This 
action  is  to  be  taken  in  view  of  the 
railroad  company's  definite  refusal  to 
hold  another  election  to  select  employee 
representatives  in  the  shop  crafts  de- 
spite the  adverse  ruling  of  the  Supreme 
Court.  Samuel  Rea,  president  of  the 
road,  states,  in  this  connection,  that 
conditions  have  materially  changed 
since  the  Labor  Board  issued  its  order; 
that  the  shop  crafts  employees  have 
indicated  their  approval  of  the  former 
election  by  the  unanimous  vote  of  their 
775  elected  representatives  to  retain 
the  present  plan  of  employee  repre- 
sentatives; that  in  effect  the  Supreme 
Court  decision  approved  the  action  of 
the  railroad  company;  and  that  under 
these  circumstances  the  company  has 
no  choice  but  to  abide  by  the  employees' 
decision. 

port  and  city  with  which  his  name  will 
be  most  connected  is  that  of  Galveston, 
Tex.  Following  the  tidal  wave  disaster 
there  in  1900  he  was  appointed  chair- 
man of  the  board  of  engineers  to  report 
nn  methods  of  preventing  destruction 
by  future  tidal  waves.  The  board's 
studies  resulted  in  a  recommendation 
for  a  sea  wall,  which,  under  modified 
design,  was  built  and  has  effectively 
served  the  city  on  two  subsequent 
occasions.  After  the  storm  in  1909 
General  Robert  was  called  in  again  to 
report  on  the  repair  of  the  damage 
and  again  after  the  great  storm  in 
1915  he  was  called  upon  to  recommend 
still  further  measures  of  protection. 

A  biography  in  appreciation  of  Gen- 
eral Roisert's  contributions  both  as  an 
engineer  and  as  a  parliamentarian  ap- 
peared in  Engineering  Nejcs-Recard, 
April  22,  1920,  n.  798. 
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Traffic  Association  Holds 
Annual  Meeting 

Committee  Reports  Stress  Need  of 
Extending,  and  Unifying  Meas- 
ures of  Highway  Safety 
DEFINITE  recommendations  to 
guide  the  design  and  construction 
of  highways  in  the  interests  of  safer 
traffic  were  embodied  in  the  committee 
report  submitted  by  H.  Eltinge  Breed, 
consulting  highway  engineer,  New  York, 
at  the  annual  meeting  of  the  National 
Highway  Traffic  Association  held  in 
New  York  City,  May  10.  In  addition, 
nine  other  progress  reports  were  re- 
ceived from  committees  on  danger 
signs,  mechanical  devices,  motor-vehicle 
regulation,  truck  overloading,  grade 
crossings,  transport  franchises  and 
clearing  houses,  and  highway  financing. 
The  afternoon  and  the  evening  sessions 
of  the  meeting  were  presided  over,  re- 
spectively, by  Arthur  H.  Blanchard,  of 
the  University  of  Michigan,  president 
of  the  association,  and  David  Beecroft, 
directing  editor,  Class  Journal  Co.  New 
York,  vice-president.  The  evening  ses- 
sion was  featured  by  an  analysis  of  the 
national  transportation  problem  by 
J.  Rowland  Bibbins,  consulting  trans- 
portation engineer,  Washington,  D.  C.. 
and  a  statement  of  policies  affecting 
equitable  distribution  of  highway  con- 
struction costs  by  William  H.  Connell, 
recently  appointed  assistant  state  high- 
way commissioner  of  Pennsylvania. 
Safety  Recommendations 
The  figures  presented  in  Mr.  Breed's 
committee  report  showed  that  the  total 
registration  of  motor  vehicles  in  the 
United  States  is  now  more  than  12,000,- 
000,  that  14,000  deaths  from  automobile 
accidents  occurred  in  1922,  and  that  90 
per  cent  of  the  automobiles  and  trucks 
operate  upon  10  per  cent  of  the  nation's 
highways.  To  insure  traffic  safety 
under  these  conditions  the  committee 
included  the  following  in  its  recom- 
mendations: 

Banking  on  all  curves  of  more  than  3 
deg.,  the  superelevation  to  vary  from 
0  for  a  3-deg.  curve  to  1  in.  per  foot  of 
width  for  curves  of  20  deg.  or  sharper; 
widening  curves  of  more  than  4  deg. 
i  ft.  on  the  inside  for  each  1-deg.  in- 
crease in  curvature;  painting  guide 
lines  on  pavements  at  all  vertical  or 
horizontal  curves;  providing  500  ft.  of 
clear  sight  at  vertical  or  horizontal 
curves;  making  radius  of  curves  not 
less  than  1,000  ft.  under  special  con- 
ditions; erecting  guard  rails  on  inner 
edge  of  all  curves  of  more  than  8  dec;.; 
elimination  of  advertising  signs;  pro- 
^essive  elimination  of  grade  crossings; 
widening  single-track  bridges  to  double- 
track  width;  providing  sidewalks  along 
highways  in  congested  areas. 

In  his  report  on  highway  danger 
signs,  G.  C.  Dillman,  deputy  state  high- 
way commissioner  of  Michigan,  recom- 
mended the  use  of  distinctive  shapes  of 
iign  to  indicate  various  traffic  direc- 
tions. The  meeting,  however,  expressed 
its  preference  for  indicating  danger  or 
caution  by  descriptive  or  graphic  means. 
The  color  rod,  according  to  the  report 
on  mechanical  devices  for  traffic  regu- 
lation by  Prof.  Louis  W.  Mclntyrc, 
University  of  Pittsburgh,  should  not  be 
uso<l  for  traffic  regulation  signs,  control 
lights  or  anything  except  to  indicate 
danger  of  the  first  degree.  Position 
lights,  in  his  opinion,  are  better  than 
colored  lights  for  traffic  control  signals. 
For  the  relief  of  traffic  congestion  in 


cities,  Prof.  Mclntyre  believes  that  pro- 
gressively controlled  signals  are  more 
effective  than  synchronously  controlled 
signals.  The  progressive  control  sys- 
tem would  make  traffic  move  in  platoons 
which  would  not  stop  until  they  had 
traversed  the  complete  length  of  the 
main  thoroughfare. 

In  reporting  on  motor-truck  regula- 
tion, George  H.  Pride  pointed  out  that 
the  high  speeds  made  possible  by  the 
use  of  pneumatic  tires  on  trucks  orig- 
inally designed  for  solid  tires  called  for 
more  powerful  braking  equipment  than 
ordinarily  exists. 

The  new  standard  caution  plate  for 
motor  trucks  adopted  in  January  by 
the  Motor  Truck  Division  of  the  Na- 
tion Automobile  Chamber  of  Commerce 
was  described  by  D.  C.  Fenner.  of  the 
International  Motor  Co.,  New  York. 
The  new  plate  provides  space  for  in- 
serting all  the  weights  needed  for  rat- 
ing, classification,  licensing,  operation 
and  regulation  of  the  truck. 

Highway  financing  methods,  accord- 
ing to  the  committee  report  of  William 
H.  Connell,  must  be  adapted  in  every 
case  to  local  conditions.  As  a  general 
principle  he  stated  that  original  con- 
struction cost  should  be  a  capital 
charge,  but  that  the  cost  of  maintenance 
and  of  replacement,  even  when  a  higher 
type  of  surface  is  substituted  for  the 
one  originally  used,  should  come  out  of 
operating  revenue  derived  from  the 
user  of  the  road.  As  part  of  its 
policy  of  safety  to  traffic.  Commissioner 
Connell  announced  that  the  Pennsyl- 
vania State  Highway  Department  had 
adopted  as  standard  a  wire-cable  guard 
rail  at  curves,  embankments  and  other 
danger  points,  and  that  this  single  de- 
tail of  Its  program  would  require  the 
expenditure  of  $750,000  per  year  for 
the  next  four  years. 


Ohio  Sewer  Rates  and  Mainte- 
nance Act  Becomes  Law 

The  bill  authorizing  Ohio  cities  and 
villages  to  charge  for  the  use  of  sewers 
and  to  provide  for  the  proper  operation 
and  maintenance  of  sewerage  systems 
and  sewage-works  has  become  a  law 
without  the  signature  of  the  governor, 
provided  that  within  90  days  a  petition 
for  a  referendum  vote  on  the  bill  is  not 
filed.  The  bill  was  enacted  substantially 
as  outlined  in  Enciincering  Neirs- 
Recnrd.  March  15,  1923,  p.  509,  except 
that  in  "home-rule  charter"  cities  the 
authorities  may  designate  the  official  or 
department  that  shall  administer  the 
provisions  of  the  act. 


Re-grading  Project  Under  Way 
on  Beacon  Hill,  Seattle 

A  contract;  for  sluicing  1,500,000  cu. 
yd.  of  material  from  the  ungraded  por- 
tion of  Beacon  Hill,  Seattle,  into  tide- 
lands  along  Ninth  Ave.  South  of  Sixth 
Ave.  South,  has  been  entered  into  by 
property  owners  of  that  district  and  the 
Puget  Sound  Bridge  &  Dredging  Co. 
The  price  is  39c.  per  cu.yd.  and  the 
work  is  to  be  completed  within  twenty 
months.  William  H.  Lewis,  former 
manager  of  the  sluicing  department  of 
the  company,  will  be  in  chai'ge. 


This  year's  officers  of  the  association 
were  re-elected  for  another  term. 
They  are:  President,  Arthur  H. 
Blanchard,  University  of  Michigan; 
vice-presidents,  David  Beecroft,  R.  C. 
Hargreaves,  L.  A.  Nares,  Charles  M. 
Upham,  and  Jack  F.  Witt;  secretary, 
Elmer  "Thompson ;  treasurer,  George  H. 
Pride. 


Mechanical  Filtration  Plant  for  Washington,  D.C. 


INSUFFICIENCY  of  the  Congressional 
appropriation  has  made  it  necessary 
to  postpone  until  next  winter  the  call  for 
bids  for  the  additional  filtration  plant  for 
the  water  supply  of  Washington,  D.  C, 
instead  of  letting  the  contract  in  July, 
as  was  intended.  The  Corps  of  Engineers, 
U.  S.  A.,  estimates  that  two  years  will  be 
required  to  build  the  plant.  The  existing 
filters,  which  have  been  in  iisc  for  a  num- 
ber of  years,  arc  of  the  slow  sand  type.  The 
new  ones  will  be  rapid  or  mechanical 
filters,  forming  n  part  of  the  works  for  an 
additional  supply  of  water  to  the  District 
of    Columbia.       There    will    be    twenty 


4m. R.d.  units.  Allowing  for  two  units  be- 
ing out  of  use  for  cleaning,  the  new  plant 
will  have  a  working  capacity  of  70  m.g.d. 
or  slightly  more  than  the  existing  slow 
sand  filters.  The  plant  will  follow  the 
general  lines  of  the  one  now  in  use  at 
Baltimore,  Md.  It  is  planned  to  use  the 
surplus  water  to  develop  power  for  the 
operation  of  the  pumps.  For  a  number  of 
years  to  come  tlicre  will  be  a  large  surplus 
of  water,  from  which  it  will  be  possible  to 
develop  some  1.500  horsepower.  A  general 
view  oHhe  projected  plant  is  shown  above. 
It  was  designed  by  the  U.  S.  Engincer't 
office,  Charles  H.  Rcner,  Architect. 
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Suggest  Metropolitan  Planning 
Committee  for  Chicago 

Regional  planning  for  Chicago  has 
been  given  a  start  by  a  call  for  the 
appointment  of  a  committee  of  twenty- 
one  members  by  the  president  of  the 
City  Club.  At  least  one-half  are  to 
reside  outside  the  city  limits.  Ad- 
dresses at  the  recent  initial  meeting 
of  public  officials  and  interested  citi- 
zens were  made  by  Samuel  Insull, 
president  of  the  Commonwealth  Edison 
Co.,  on  future  power  development;  Dr. 
W.  H.  Evans,  former  health  commis- 
sioner, and  feature  health  writer  for 
the  Chicago  Tribune,  on  health  and 
sanitation ;  Harry  Pearson,  mayor  of 
Evanston,  on  suburban  housing;  Jacob 
L.  Crane,  city  planning  expert,  on  the 
necessity  of  a  plan  to  prevent  hap- 
hazard growth ;  C.  H.  Wacker,  head  of 
the  City  Plan  Commission,  on  what  has 
already  been  done;  and  Prof.  Charles 
E.  Merriam,  on  the  governmental  ob- 
stacles.        

Road  Contractors  Must  Finish 
1923  Work  to  Get  1924  Jobs 

Contractors  building  roads  for  the 
Indiana  Highway  Commission  must 
complete  their  projects  on  scheduled 
time  this  year  or  they  will  be  regarded 
as  unfit  to  compete  in  the  bidding  for 
1924  contracts,  according  to  John  D. 
Williams,  director  of  the  commission. 

"Indiana  is  going  to  have  a  com- 
pleted system  of  main  market  highways 
not  only  connecting  all  parts  of  the 
state,  but  facilitating  interstate  and 
transcontinental  traffic  by  the  end  of 
1925,  and  the  state  highway  commission 
does  not  propose  to  be  delayed  by  the 
failure  of  contractors  to  complete  their 
work  within  a  specified  time,"  Mr. 
Williams  said. 

Under  the  three-year  paving  pro- 
gram of  the  commission,  15.3  miles  of 
highway  will  be  hard-surfaced  this 
year,  405  miles  in  1924  and  400  miles 
in  1925,  Mr.  Williams  said.  Mr. 
Williams  said  that  in  1922  the  pav- 
ing program  proposed  for  the  year  was 
almost  entirely  completed  on  time. 


Cacapon  Dam  Under  Control  of 
Federal  Power  Commission 

The  project  of  the  Cacapon  Power 
Co.  on  the  Cacapon  River,  near  Martins- 
burg,  W.  Va.,  has  been  found  to  come 
within  the  jurisdiction  of  the  Federal 
Power  Commission.  The  project  in- 
volves the  erection  of  a  dam  175  ft. 
in  height,  which  will  provide  150,000 
acre-ft.  of  live  storage. 

The  interests  behind  the  Cacapon 
Power  Co.  are  the  same  as  those  behind 
the  Cheat  River  development.  This 
Cacapon  storage  will  be  of  great  value 
in  taking  care  of  the  peak  loads  on  that 
system  and  in  providing  power  during 
periods  of  minimum  rainfall.  This  is 
one  of  the  free  storage  sites  relied 
upon  by  Major  Max  Tyler  in  his  plan 
for  the  development  of  Great  Falls  on 
the  Potomac. 


self.  Slide  escapes  were  decidedly  ruled 
out  of  the  50-page  tentative  building 
exits  code  submitted. 


Fire  Protection  Association 
Meets  in  Chicago 

Reports  of  committees  on  automatic 
sprinklers,  fire  pumps,  private  fire  sup- 
plies from  public  mains,  hydrants  and 
valves,  and  a  tentative  building  exits 
code,  were  matters  of  engineering  in- 
terest at  the  twenty-seventh  annual 
meeting  of  the  National  Fire  Protection 
Association,  held  in  Chicago  May  8,  9 
and  10.  Also,  changes  in  former  auto- 
matic sprinkler  regulations  were  sub- 
mitted, together  with  a  section  defining 
outside  protection  requirements  as  to 
layout,  size,  kind  and  location  of  pipes 
and  hydrants,  monitors,  valves,  blow- 
offs  and  tests.  Tentative  regulations 
were  submitted  for  fire  department  hose 
connections  for  sprinkler  and  standpipe 
systems  and  for  steam  turbines  driving 
centrifugal  fire  pumps.  The  report  of 
the  comm.ittee  on  private  fire  supplies 
for  public  mains  was  largely  an  analysis 
of  the  basis  for  charges  for  public  serv- 
ice connections. 

Much  criticism  was  given  from  the 
floor  against  the  committee  on  safety  to 
life  for  going  into  the  question  only 
from  the  standpoint  of  getting  people 
out  of  burning  structures  rather  than 
in  paying  attention  to  the  structure  it- 


En0ineerin0  Societies  \ 


Calendar 


Annaal  Meetings 


SOCIETY  FOR  THE  PROMOTION  OP 
ENGINEERING  EDUCATION  ; 
Annual  Convention,  Ithaca,  N.  V., 
June    20-23. 

AMERICAN  WATER  WORKS  ASSO- 
CIATION. New  York  City ;  An- 
nual Convention,  Detroit,  Mich., 
May  21-25. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia; 
Annual  Meeting,  Atlantic  City. 
N.   J.,   June   25-29. 


The  Brooklyn  Engineers'  Club,  at  its 

meeting  May  10,  elected  the  following 
as  officers  for  the  ensuing  year:  Lin- 
ford  S.  Sitiles,  president;  Calvin  C. 
Hough,  vice-president;  Joseph  Strachan, 
secretary;  William  H.  Wharton,  treas- 
urer; Philip  P.  Farley,  F.  E.  Cudworth, 
J.  B.  French,  W.  J.  Shea,  and  Peter  B. 
Bie,  directors. 

The  Providence  Engineering  Society 

at  its  May  15  meeting  was  addressed 
by  Robert  Ridgway,  chief  engineer  of 
the  New  York  Transit  Commission,  on 
features  of  rapid-transit  construction 
in  New  York  City. 

The   St.    Louis    Railway    Club   at   its 

annual  meeting  elected  the  following 
officers;  president,  Edward  Clemens; 
vice-presidents,  K.  B.  Hannigan,  R.  C. 
White  and  W.  E.  Williams;  secretary 
and  treasurer,  B.  W.  Frauenthal. 

The  New  Jersey  State  Highway  De- 
partment will  employ  convicts  from 
the  state  prison  at  Trenton  and  the 
Rahway  reformatory  on  the  roads  in 
the   vicinity   of  the   two   institutions. 


American  Association  of  Engineers'  Annual  Convention,  Norfolk,  Va.,  May  7-9. 
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Rudolph  P.  Miller  has  been  reap- 
pointed representative  of  the  Federated 
American  Engineering  Societies  on  the 
National  Board  for  Jurisdictional 
Awards  for  the  term  of  office  beginning 
next  August. 

R.  W.  Edwards,  former  general 
superintendent  of  transportations  of 
the  Missouri,  Kansas  &  Texas  R.R.,  has 
been  appointed  district  manager  of  the 
car  service  division  of  the  American 
Railway  Association  at  Toledo,   Ohio. 

W.  E.  CoPELAM)  is  now  structural 
steel  designer  for  Stone  &  Webster, 
Inc.,  Boston,  Mass.  Until  recently  he 
was  engaged  in  the  same  work  with 
McClintic-Marshall  Co.,  of  Pittsburgh. 

G.  M.  Rapp,  former  structural  drafts- 
man of  the  Bethlehem  Steel  Bridge 
Corp.,  is  now  with  the  Delaware  River 
Bridge  Joint  Commission,  engaged  as  a 
junior  engineer  in  the  design  depart- 
ment. 

Frank  F.  Healetv  has  been  employed 
by  the  Chamber  of  Commerce  of  the 
United  States  as  consulting  engineer 
to  its  building  committee  in  the  design 
and  construction  of  the  new  home  for 
the  chamber  in  Washington,  D.  C.  Mr. 
Healey  was  recently  with  L.  E.  Myers 
Co.,  Chicago,  111. 

0.  W.  Gatchell  has  been  made  office 
engineer  in  the  Carolina  headquarters 
for  the  Phoenix  Utility  Co.,  contractors. 
Mr.  Gatchell  formerly  was  assistant 
to  Frank  T.  Miller,  consulting  civil  en- 
gineer of  Greensboro,  N.  C. 

James  D.  Andrew  has  recently  be- 
come associated  with  the  engineering, 
construction  and  management  firm  of 
Stevens  &  Wood,  Inc.,  New  York  City. 
Mr.  Andrew  has  been  placed  in  charge 
of  the  Youngstown,  Ohio,  office. 

S.  H.  Showell  has  joined  the  staff 
of  the  Lakewood  Engineering  Co.,  man- 
ufacturer of  construction  equipment, 
as  sales  engineer.  He  was  formerly 
superintendent  of  road  construction 
with  Smith  &  Quynn  of  Parkersburg, 
W.  Va. 

R.  M.  Strohl,  until  recently  engi- 
neer with  the  Carolina  Engineering 
Co.,  has  become  a  partner  in  the  gen- 
eral contracting  firm  of  Clague  & 
Strohl,  Bowling  Green,  Ohio. 

R.  F.  Kellogg,  for  the  past  four 
years  resident  engineer  on  highway  con- 
struction with  the  Bureau  of  Highways 
of  Idaho,  has  recently  joined  the  engi- 
neering staff  of  the  State  Road  Com- 
mission of  West  Virginia.  He  is  em- 
ployed on  the  construction  of  the  North- 
Tvestern  Turnpike  and  is  stationed  at 
Gormania. 

H.  W.  Hartmann,  until  recently 
superintendent  of  construction  with 
W.  C.  Meneely  Co.,  has  become  the 
senior  partner  in  the  firm  of  Harttnann- 
Clark  Bros.  Co.,  contractors  of  Dwight, 
III. 

Alexander  W.  Blyth,  for  the  past 
three  years  connected  with  the  Com- 
munipaw  Co.,  New  York  City,  as  con- 
struction manager  has  resigned  and 
has  accept/-d  a  position  as  chief  engi- 
neer with  Louis  Chevalier,  Inc.,  con- 
tractors and  builders.  New  York  City. 

Hugh  PAmsoN  has  been  appointed 
electrical  engineer  of  the  Virginian  Ry., 


with  offices  at  Roanoke,  Va.,  and  will 
have  charge  of  the  electrification  of  the 
135-mile  division  crossing  the  Allegheny 
mountains.  He  was  formerly  electrical 
engineer  of  the  Illinois  Central  R.R. 
in  planning  the  electrification  of  its 
Chicago  terminal  lines. 

Dr.  Philip  B.  Woodworth,  president 
of  Rose  Polytechnic  Institute,  Terre 
Haute,  Ind.,  has  been  granted  an  in- 
definite leave  of  absence,  at  his  request. 
For  two  years  he  has  been  busy  with 
the  design  and  construction  of  the  new 
buildings,  opened  early  in  1923  and 
some  weeks  ago  he  suffered  injuries  in 
an  automobile  accident. 

James  G.  Steese,  president,  Alaska 
Road  Commission,  has  been  appointed 
in  addition  chairman  and  chief  engi- 
neer of  the  Alaskan  Engineering  Com- 
mission, operating  the  Alaska  Railroad. 
John  C.  Gotwals,  chief  engineer,  Alaska 
Road  Commission,  has  been  appointed 
vice-chairman  in  charge  of  operations. 

Samuel  Fleischer,  of  the  Fleischer 
Construction  Co.,  Minneapolis,  Minn., 
is  an  incorporator  for  the  Marion  Hold- 
ing Co.  and  the  Cecil  Holding  Co.,  re- 
cently incorporated  under  the  laws  of 
Colorado  to  do  building  construction  in 
that  state. 

Herbert  Flagg,  chief  engineer  of  the 
State  Department  of  Puljlic  Works, 
Olympia,  Wash.,  has  been  appointed 
a  member  of  the  advisory  committee  of 
the  valuation  committee  of  the  Na- 
tional Association  of  Railway  and 
Utilities  Commissioners. 

Albert  B.  Bartlett,  a  graduate  of 
the  University  of  Missouri,  lately 
assistant  state  engineer  for  Wyoming, 
has  been  appointed  state  geologist  by 
Governor  Ross. 

R.  V.  Glenn,  consulting  engineer  for 
Tarrant  County,  Texas,  at  Ft.  Worth, 
in  charge  of  highway  construction  since 
1920,  has  resigned,  his  resignation  to 
become  effective  May  1.  Mr.  Glenn  was 
formerly  connected  with  U.  S.  Bureau 
of  Public  Roads. 

R.  G.  We^st,  construction  engineer 
formerly  with  James  Stewart  &  Co. 
New  York  City,  is  now  with  Thomas  M. 
Murray,  building  contractor  of  Houston. 

E.  E.  Sands  and  R.  J.  Cummins  have 
formed  the  firm  of  E.  E.  Sands  &  R.  J. 
Cummins,  Mason  Bldg.,  Houston,  Texas, 
consulting  engineers.  This  firm  is  en- 
gaged in  preparing  preliminary  plans 
for  dock  construction  at  Corpus  Christi. 
Mr.  Sands  was  formerly  city  engineer 
of  Houston  and  at  present  is  president 
of  the  Texas  Section,  Am.  Soc.  C.E.  Mr. 
Cummins  is  a  well  known  construction 
engineer. 

S.  B.  Thayer,  Son  &  Co.,  engineers, 
organizers  and  financiers  of  Wilming- 
ton, Del.,  have  moved  their  office  to  the 
Munsey  Building,  Washington,  D.  C. 
Thi.«  change  will  not  affect  offices  in 
other  cities  maintained  by  the  Thayer 
company. 

John  E.  McIntyre  formerly  assist- 
ant resident  engineer  on  federal-aid 
highway  work  in  Shawnee  County, 
Kan.-ias!  has  accepted  a  position  as 
assistant  state  highway  engineer,  Kan- 
sas Highway  Commission.  Mr.  McIn- 
tyre is  a  velernn  of  the  World  War 
having  .leen  .service  overseas  with  the 
110th  Engineers. 

Major  F.  R.  Sckanck,  consulting 
engineer,    Chicago,    for    the    Columbia 


Valley  Power  Co.,  New  York,  is  mak- 
ing surveys  and  engineering  investiga- 
tions preparatory  to  the  construction 
of  two-hydro-electric  power  plants, 
totaling  17.5,000  hp.,  on  the  Deschutes 
River,  Ore. 
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W.  G.  Comber,  Assistant  Engineer 
attached  to  the  office  of  the  Chief  of 
Engineers,  U.  S.  Army,  died  en  route  to 
that  city  recently  from  Portland,  Ore. 
Mr.  Comber  had  traveled  extensively 
where  the  Corps  of  Engineers  was 
executing  work,  taking  charge  or  plan- 
ning dredging  operations.  From  1906 
to  1917  he  was  in  Panama  as  resident 
engineer  in  charge  of  dredging  opera- 
tions on  the  canal.  Mr.  Comber  was 
born  in  England  but  came  to  this 
country  when  a  young  man  and  began 
engineering  as  an  axeman  with  one  of 
the  Mississippi  River  Commission's 
engineering  parties. 

Rex  C.  Starr  was  found  dead  on  May 
3  in  the  Lake  Yosemite-LeGrande 
Canal  of  the  Merced  (Calif.)  Irrigation 
District.  Mr.  Starr  was  the  chief  engi- 
neer of  the  Merced  Irrigation  District 
which  had  just  completed  the  canal,  a 
member  of  the  firm  of  Thebo,  Starr  & 
Anderton,  construction  engineers,  San 
Francisco,  and  construction  engineer  for 
the  San  Joaquin  Light  &  Power  Corp., 
one  of  the  best  known  construction  engi- 
neers of  the  Pacific  Coast,  Mr.  Starr 
had  been  connected  with  many  of  the 
important  projects  in  recent  years  and 
with  other  members  of  his  firm  carried 
on  an  extensive  business  in  addition  to 
the  power  company  and  the  irrigation 
district  interests  to  which  he  gave  a 
great  deal  of  his  personal  attention.  All 
of  the  circumstances  concerning  Mr. 
Starr's  death  are  not  known,  but  a  note 
found  with  his  coat  and  hat  on  the  bank 
of  the  canal  lead  to  the  belief  that  he 
took  his  own  life  while  suffering  from  a 
nervous  breakdown. 

Donald  S.  Barton,  formerly  general 
manager,  Canada  General  Electric 
Light  Co.,  Levis,  Que.,  and  consulting 
engineer  of  the  Quebec  Railway,  Light, 
Heat  &  Power  Co.,  died  in  Quebec 
April  23.  Mr.  Barton  was  born  in 
India  and  educated  in  England,  and 
came  to  Canada  in  1900. 

James  R  Scott,  Jr.,  chief  engineer 
for  the  Colorado  Builders  Supply  Co., 
died  in  Denver,  Colo.,  May  3,  aged  37 
years.  Some  years  ago  Mr.  Scott  was 
the  designer  and  in  charge  of  the 
Colfax-Larimer  viaduct  in  Denver  and 
the  Salt  Lake  City  viaduct.  He  was  a 
graduate  of  the  University  of  Illinois. 

Charle,-?  W.  Drake.  132  West  70th 
St.,  New  York  City,  died  May  8  at  the 
age  of  72  years.  He  was  formely  con- 
nected with  the  Missouri,  Kansas  & 
Texas  R.R  and  the  Denver  &  Rio 
Grande,  at'd  secretary  of  the  Rio 
Grande  &  Western,  but  for  the  la.st 
fifteen  years  had  been  engaged  in 
manufacturing  in  New  York  City. 

Chauncey  M.  Davids,  civil  engineer, 
Denver,  Colo.,  died  recently  in  that 
city.  He  was  a  resident  of  Denver  for 
more  than  forty  years  and  built  a  part 
of  the  Denver  &  Rio  Grande  R.R.  and 
the  Colorado  Midland  R.R.,  and  later 
took  up  the  dfveln|iinent  of  oil  fields. 
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Performance  Records  Need 
Close  Scrutiny 

Best  Test  of  Equipment  i.s  Cost  of  Work 
Over  Extended  Period 

By  D.  C.  Grove 

Advertising   Manager,    Blaw-Knox   Co., 
Pittsburgh 

RECORD  runs  are  usually  the  re- 
.  suit  of  (1)  a  deliberate  setting 
of  the  stage  Ijy  the  manufacturer  or 
user  of  equipment  to  obtain  the  great- 
est efficiency  within  a  specific  time;  or 
(2)  a  more  or  less  accidental  gather- 
ing together  of  ideal  conditions. 
Neither  of  these  cases  represents  a 
standard  performance  and  the  prac- 
tice does  more  harm  than  good  be- 
cause it  is  apt  to  mislead  not  only  the 
purchaser  of  machinery  of  a  specific 
make  but  the  purchaser  of  machinery 
of  the  particular  type.  In  other  words, 
misleading  performance  records  may 
affect  the  entire  trade  and  so  do  much 
to  disabuse  sales  co-operation  which 
has  been  so  effective  in  promoting 
American  business.  If  figures  were 
compiled  they  would  show  that  the  cost 
of  energy  and  brain  power  required 
for  staging  a  run,  plus  the  cost  of  clear- 
ing the  way  from  outside  interference, 
plus  the  drop  in  efficiency  after  the 
run,  would  be  far  in  excess  of  any  gain. 
In  some  sections  of  the  country,  due 
to  local  conditions,  remarkable  speed 
can  be  made  for  a  short  period.  Such 
speed  constitutes  what  might  be  termed 
a  record  run.  At  the  same  time,  con- 
ditions over  which  it  is  possible  to 
exercise  no  control  might  prevent  a 
repetition  of  the  feat  in  another  sec- 
tion of  the  country  although  similar 
equipment,  same  amount  of  labor  and 
other  factors  present  in  the  one  test 
were  on  hand  in  the  other. 

Reliability  of  Figures 
There  is  still  another  point  to  take 
into  account  when  record  runs  are  con- 
sidered and  that  is:  How  reliable  are 
the  cost  figures?  It  would  probably  be 
found  that,  in  attempting  to  duplicate 
the  progress,  cost  elements  would 
creep  in  which  had  been  either  inten- 
tionally or  accidentally  disregarded  in 
the  first  record  and  which  would  en- 
tirely change  the  original  figures. 

Experienced,  practical  men  take 
record  run  figures  with  more  than  a 
grain  of  salt.  The  Blaw-Knox  Co.,  for 
instance,  in  its  Batcherplant,  has  an 
admirable  machine  with  which  to  ob- 
tan  record-run  data.  Its  mechanism 
enables  trucks  or  batch-boxes  to  be 
filled  with  premeasured  aggregate  just 
as  fast  as  trucks  and  batch  boxes  can 
be  run  under  the  hoppers.  This  com- 
pany, however,  cannot  control  the 
movement  of  trucks  and  batch  boxes  so 
that  any  record  run,  based  upon  the' 
operation  of  the  Batcherplant,  must 
reflect  not  only  upon  the  efficiency  of 
the  plant  itself,  but  upon  all  of  the 
other  elements  which  the  contractor 
would  contribute  to  accomplish  a  more 
than  average  run.  On  the  other  hand, 
if  a  contractor  using  the  Batcherplant 


General  Conference  on  Asphalt  to 
Include  Producers  and  Users 

The  Division  of  Simplified  Practice 
of  the  U.  S.  Department  of  Commerce 
on  May  7  sent  out  a  call  for  attendance 
at  a  general  conference  for  the  reduc- 
tion of  varieties  of  asphalt  to  include 
producers,  state  highway  and  municipal 
engineers,  the  U.  S.  Bureau  of  Public 
Roads,  and  delegates  from  national  en- 
gineering societies.  The  conference  will 
be  held  at  the  Commerce  Building, 
Washington,  D.  C,  10:30  a.m..  May  28 
and  follows  the  preliminary  conference 
in  Washington,  held  April  24  (see 
Engineering  News-Record,  May  3,  p. 
808). 

In  a  letter  announcing  the  confer- 
ence R.  M.  Hudson,  of  the  Commerce 
Department,  says :  "It  is  felt  that  a 
reduction  of  variety  in  penetration 
limits  called  for  will  work  to  the  ad- 
vantage of  both  producers  and  con- 
sumers, and  that  mutual  agreement  in 
this  matter  can  be  effectively  accom- 
plished through  the  medium  of  this 
office.  Secretary  Hoover  believes  that 
action  of  this  sort  by  industry  is  most 
constructive  and  is  glad  to  co-operate 
and  support  such  action  by  publishing 
the  results  in  the  Department  of  Com- 
merce 'Elimination  of  Waste'  reports." 


To  Avert  "Buyers'  Strike"  in 
Construction  Industry 

Washington  Correspondence 
Over-ordering  of  cement  which  re- 
cently was  made  the  subject  of  com- 
plaint by  producers,  is  being  taken  up 
directly  between  the  producers  and  con- 
tractors with  good  prospects  that 
orders  will  be  pared  to  actual  neces- 
sities, according  to  information  re- 
ceived in  official  circles  in  Washing- 
ton. It  appears  probable  therefore  that 
there  will  be  no  conference  with  federal 
officials  on  this  subject,  as  had  been 
suggested  at  one  time. 

Evidences  of  a  "buyers'  strike"  in 
the  construction  industry,  as  reported 
in  newspaper  dispatches  from  various 
cities  where  temporary  withdrawal  of 
projects  has  been  announced  on  account 
of  high  costs,  are  being  watched  closely 
by  Washington  officials.  While  a 
reasonable  let-up  in  new  construction 
projects  would  be  welcomed  as  tending 
to  relieve  pressure  upon  material  and 
supply  houses  and  upon  the  labor  sup- 
ply, there  is  some  fear  that  the  psycho- 
logical effects  may  extend  to  other"lines 
of  industry.  Conditions  in  the  build- 
ing industry  have  been  recognized  as 
abnormal,  and  in  considering  possible 
inflation  of  business  this  industry  has 
been  set  in  a  class  by  itself  by  govern- 
ment economists. 

A  general  easing  of  business  condi- 
tions since  the  middle  of  April  has  been 
noted  in  Washington  and  it  is  con- 
sidered by  government  officials  that 
the  caution  now  being  displayed  has 
averted  the  possibility  of  a  period  of 
inflation. 


performed  about  half  an  average  day's 
work  in  a  day's  time  it  would  not  be 
fair  to  reflect  upon  the  Batcher-plant, 
as  its  mechanism  will  work  just  so 
long  and  just  so  fast  as  the  operator 
can  pull  the  lever. 

In  the  same  way  we  obtain  a  reaction 
from  record  performances  of  clamshell 
buckets  where  we  often  receive  reports 
that  a  particular  bucket  has  succeeded 
in  unloading  a  tremendous  number  of 
cars  within  a  certain  time.  Of  course, 
this  reflects  favorably  upon  the  bucket 
but  the  record  itself  is  due  as  well  to 
the  good  features  in  the  crane,  the 
ability  of  the  operator  and  many  other 
circumstances. 

During  last  year's  road  building  sea- 
son this  company  received  many  in- 
stances of  records  established  by 
Blaw-Knox  turntables  which  helped 
many  contractors  establish  record  runs 
but  they  were  not  alone  in  making  the 
record  run  possible.  The  effectiveness 
of  a  turntable,  so  far  as  truck  speed 
is  concerned,  is  in  direct  proportion  to 
the  nuifiber  of  trucks  used  on  a  job.  It 
is  logical  that  the  greater  number  of 
trucks  used,  the  more  time  will  be 
saved  by  the  turntable;  therefore,  the 
better  the  record  made  by  the  con- 
tractor. 

These  arguments  on  the  featuring  of 
record  runs  can  be  resolved  into  the 
one  really  informative  and  sensible 
factor:  the  cost  of  doing  work  over  a 
period  of  time  with  the  use  of  certain 
methods  and  equipment.  It  is  only  in 
rare  instances  that  we  find  speed  so 
absolutely  necessary  that  cost  can  be 
disregarded  in  order  to  finish  a  piece 
of  work  within  a  certain  time  limit. 

It  has  been  the  practice  of  the  Blaw- 
Knox  Co.  to  use  in  its  advertising  state- 


ments by  users  of  its  equipment  re- 
garding the  services  which  such 
equipment  has  performed.  In  many  of 
these  so-called  testimonials  it  has  been 
impossible  to  establish  a  basis  of  com- 
parison but  the  figures  were  presented 
as  offered  and  in  all  instances  revealed 
reductions  in  cost  well  worthy  of  note 
by  the  readers  of  the  publications.  We 
do  not  consider  such  advertisements  to 
be  illustrations  of  record  runs  but 
rather  the  expressions  of  pleased  cus- 
tomers over  the  increased  profits  they 
have  been  able  to  obtain,  due  to  the 
efficiency  of  our  products.  No  attempt 
has  been  made  in  our  advertising  to 
lead  the  reader  to  believe  that  because 
John  Smith  saved  $800  a  month  with 
a  turntable,  that  every  contractor  buy- 
ing a  turntable  will  likewise  save  $800 
per  month.  In  this  particular  adver- 
tisement, it  was  explained  that  the  sav- 
ings accruing  from  the  use  of  a  turn- 
table were  directly  proportional  to  the 
number  of  trucks  used.  Furtheniore, 
such  savings  were  so  clean  cut  in  their 
presentation  and  so  independent  of  the 
operation  of  any  other  factor  on  the 
job  that  th^  reader  could  immediately 
determine  whether  or  not  his  contract 
or  his  conditions  were  such  as  to 
justify  the  purchase  of  the  equipment. 


Business  Notes 


'-  ] 

Clay  Products  Association  an- 
nounces that  Charles  A.  Newhall.  con- 
sulting chemist,  of  Seattle,  Wash.,  has 
been  retained  as  Northwest  investi- 
gator for  the  clay  products  industries. 
Mr.    Newhall   has  had   many   years  of 


May  17,  1923 


ENGINEERING     NEWS-RECORD 


901 


practical  experience  in  the  manufac- 
ture, testing  and  use  of  cement  and  clay 
products  as  well  as  other  construction 
materials.  He  is  a  graduate  of  the 
University  of  California  and  has  been 
practising  his  profession  in  the  North- 
west since  1907.  It  is  a  new  policy  for 
the  association  to  retain  technically 
trained  local  investigators  in  the  con- 
struction materials  field. 

Andrew  W.  Hood,  superintendent 
since  1909  of  the  Elmira  plant  of  the 
American  Bridge  Co.,  has  been  ap- 
pointed acting  operating  manager  of 
all  plants  in  the  company's  Eastern 
division,  with  headquarters  at  Phila- 
delphia. 

A.  C.  LiNBERG  has  joined  the  Chicago 
office  of  the  Cement  Gun  Co.,  Inc.,  Al- 
lentown.  Pa.,  as  associate  to  J.  M. 
Crom,  district  manager.  Mr.  Linberg 
was  formerly  general  superintendent 
with  the  Fred  T.  Ley  Co.,  Inc.,  and 
the  Thompson-Starrett  Co.  His  new 
work  will  relate  to  contracts  for  the 
Cement  Gun  Contracting  Co.,  not  only 
for  gunite,  but  also  for  the  construc- 
tion of  reservoirs,  dams,  levees  and 
similar  work. 


against  leakage.  Even  the  top  of  the 
rubber  seal  is  protected  by  a  thin  back- 
ing plate  which  keeps  the  rubber  flat 
and  prevents  the  possibility  of  wear 
from  contact  with  the  spring.  To 
assure  a  smooth,  quiet  running  pump 
and  few  repairs,  all  moving  parts  are 
light  but  rigid. 

Pump  Designed  for  Small  Output 
Against  High  Head 

For  operating  requirements  calling 
for  the  delivery  of  a  small  quantity  of 
water  against  a  relatively  high  head, 
the  Pelton  Water  Wheel  Co.,  San  Fran- 
cisco and  New  York,  has  recently 
bought  out  its  type  F  D  centrifugal 
pump.  This  pump  is  built  either  two  or 
four-stage,  the  two-stage  unit  being 
recommended  for  heads  under  110  ft., 
while  the  four-stage  pumps  are  de- 
signed for  heads  as  high  as  220  ft. 
The  capacity  for  either  type  at  a  speed 
of  1,750  r.p.m.,  ranges  from  60  to  90 
gal.  per  minute  according  to  the  head. 

The  casting  is  split  vertically  to  per- 
mit easy  access  to  the  rotating  ele- 
ments.   Communicating  chambers  from 
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Equipment  and  Materials 

Water  Worh.s  Equipment 

Equipment  and  materials  em- 
ployed in  the  water-works  field  are 
featured  in  this  issue  preceding 
the  annual  convention  and  exhibit 
of  the  American  Water  Works 
Association,  to  be  held  in  Detroit, 
May  2] -25. 

Flexible  Rubber  in  Pump  Valve 
Increases  Service 

In  a  new  type  of  pump  valve  de- 
signed by  the  Worthington  Pump  & 
Machinery  Corp.,  New  York,  wear  is 
reduced  and  watertightness  secured  by 
the  use  of  flexible  rubber  for  the  seat 
instead  of  hard  rubber  in  which  cracks 


and  cuts  occur.  Another  feature  of 
the  new  valve,  the  company  poirt-»  out, 
is  the  so-callod  bottom  plate,  which  is, 
'n  effect,  a  middle  seat  for  the  rubber 
valve  proper.  The  accompanying  illus- 
tration shows  the  relation  of  the  parts. 
When  the  valve  is  closed  the  middle 
cat  carries  the  ent're  load  and  prc- 
'■ntif  the  rubber  seal  from  cutting  on 
'lie  seats  or  ribs.  T'  e  bottom  p'ate 
moves  up  and  down  with  the  rubl>er  and 
helps  keep  the  valve  in  shape  even 
when  open.  Thus  all  mechanical  func- 
tions requiring  strength  and  wear  re- 
sistance are  cared  for  by  metal  parts, 
the   flexible   rubber    acting    as    a    seal 


type,  which  is  installed  in  all  exposed 
situations.  One  recent  striking  ac- 
complishment cited  by  the  company  is 
the  furnishing  of  a  large  number  of 
meters  for  use  in  measuring  the  flow  in 
a  supply  pipe  at  a  large  hydroelectric 
company's  plant,  having  a  working 
pressure  of  about  900  lb.  per  square 
inch.  

Water  Meter  Has  New  Breakable 
Frost  Bottom 

A  new  feature  of  the  American 
water  meter,  manufactured  by  the 
Buff'alo  Meter  Co., 
Buffalo,  N.  Y.,  is 
the  provision  of 
protection  against 
frost  by  means  of 
a  breakable  bot- 
tom of  galvanized 
cast-iron.  When 
the  frost  bottom 
breaks  out  it  re- 
leases the  disc  chamber  and  the  inter- 
mediate gearing,  and  permits  all  their 
parts  to  separate  and  move  with  the 
ice.      Heretofore,  it  is  claimed,  no  in- 


one  impeller  to  the  next  are  provided 
within  the  casing  itself.  A  special  suc- 
tion bearing  within  the  suction  inlet 
precludes  the  possibility  of  vibration 
in  the  shaft.  Since  this  bearing  is 
water-lubricated,  it  requires  no  atten- 
tion while  the  pump  is  being  operated. 
Proper  balance  is  insured  by  the  use  of 
an  equal  number,  respectively,  of  right 
and  left-hand  impellers. 

Such  a  pump  can  supply  either  an 
elevated  tank  or  a  pressure  tank  on  the 
ground  level,  and  it  can  be  arranged 
to  start  and  stop  automatically,  so  as 
to  require  very  little  attention.  It  is 
adapted  to  the  following  classes  of 
service:  (1)  Small  public  utility  sys- 
tems, either  municipal  or  privately 
owned.  (Taking  the  average  capacity 
of  7.5  gal.  per  minute,  such  a  pump 
woi!ld  supply  more  than  200  gallons  per 
capita  per  day  to  a  village  of  .'jOO  in- 
habitants.) (2)  Isolato<l  industries, 
farms,  and  country  places,  for  both 
ordinary  service  and  fire  protection.  (3) 
Office  buildings,  industries,  etc.,  as  a 
booster  pump  where  the  city  pressure 
is  inadequate. 

Meter  Detail  Improved 

This  year's  model  of  wafer  meter 
manufacturd  by  the  Simplex  Valve  & 
Meter  Co.,  Philadelphia,  contains  an 
improvement  in  the  form  of  a  metal 
dome  with  glass  cover  initead  of  the 
glass  dome,  a.s  was  universally  used 
in  the  earlier  stages  of  manufacture. 
The  glass  dome  proved  too  fragile  for 
boiler  plant  use. 

Another    feature    is    the    frost-proof 


termediate  gearing  has  been  designed 
that  has  parts  free  to  separate  when 
the  meter  freezes. 

Another  feature  is  that  the  disc 
chamber  seat  is  in  the  breakable  bot- 
tom casing  and,  therefore,  is  renewed 
every  time  the  meter  freezes.  The 
flange  gasket  is  not  disturbed  when  the 
bottom  casing  breaks  and  may  be  used 
repeatedly.  To  increase  the  sensitive- 
ness and  life  of  the  meter  all  submerged 
bearings  are  protected  against  the  en- 
trance of  sand  and  seiiiment.  The 
meter  with  breakable  fro.^t  bottom  is 
made  in  sizes  of  S   in.,  i  in.,  and  1  in. 

Water   Lubricated,  Rubber-Lined 
Bearings  for  Pump 

To  facilitate  the  operation  of  tur- 
bine centrifugal  pumps  handling  water 
containing  grit,  the  Thomas  Pump  Co., 
Chicago,  has  developed  water-lubri- 
cated, rubber-lined  bearings  which  are 
vulcanized  into  brass  sleeves  and 
grooved  like  the  bore  of  a  rifle.  The 
action  of  the  water  when  flowing  up- 
ward in  the  turbine  drop-pipe,  it  is  ex- 
plained, circulates  through  the  grooves 
and  not  only  serves  as  a  lubricant  but 
carries  grit  in  suspension  through  the 
grooves.  The  bearings  also  offer  resili- 
ency to  the  revolving  .shaft. 

Bearings  of  the  .sort  described  are 
being  used  in  dt?ep-wcll  turbine  pumps. 
The  use  of  rubber  bearings,  the  com- 
pany states,  is  not  new,  but  it  is  claimed 
that  only  recently  have  they  been 
adapted  to  vertical  turbine  pump  in- 
stallations. 
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Trench  231  Ft.  Deep  Excavated 
with  Dragline 

What  is  claimed  to  be  one  of  the 
deepest  trenches  ever  excavated  with  a 
3-yd.  dragline  was  dug  by  a  Pawling 
&    Harnischfeger    machine    owned    by 


that  caves  in  easily,  such  as  cemented 
gravel   and   boulders. 

With  standard  dipper  handle  and 
boom  at  the  usual  angle  the  equipinent 
can  dig  a  trench  12  ft.  deep  and  dump 
material  33  ft.  distant,  piling  the  ex- 
cavated material  14  ft.  above  grade.  A 
longer  special  dipper  handle  is  made 
for  trenches  18  to  20  ft.  deep.  The  ma- 
chine, its  manufacturer  states,  is 
capable  of  an  output  of  from  200  to 
300  yd.  a  day  on  trench  excavation. 
The  steam  hoe  is  convertible  to  a  power 
shovel  or  locomotive  crane. 


Kremer  &  Hog  at  Minneapolis.  The  ma- 
chine, illustrated  herewith,  had  a  38- 
ft.  boom  and  dug  a  trench  to  a  depth 
of  23  ft.  6  in.,  which  is  about  bi  ft. 
deeper  than  was  heretofore  considered 
by  the  manufacturer  possible  with  this 
type  of  machine. 

The  trench  was  5  ft.  wide  at  the  bot- 
tom and  from  12  to  15  ft.  wide  at  the 
top.  The  material  was  for  the  most 
part  a  yellow  clay,  with  bottom  ma- 
terial running  3  to  8  ft.  of  heavy  blue 
clay.  A  total  of  1,700  ft.  of  this  trench 
was  dug  in  thirty-two  11-hour  shifts. 

The  machine  was  also  used  to  lower 
sewer  pipe  into  place.  To  do  this  the 
dragline  bucket  was  replaced  with  a 
U-shaped  hook.  The  machine  was  also 
used  to  backfill  the  earth  after  the 
pipe  had  been  laid. 


Turbine  Pump  Auxiliary  Driven 
by  Flow  from  Main  Discharge 

A  small  hydraulic  turbine-driven 
centrifugal  pump  is  a  type  of  unit  fur- 
nished recently  by  the  Allis-Chalmers 
Manufacturing  Co.,  Milwaukee,  in  con- 
nection with  water-works  pumping  in- 
stallations for  handling  the  condensate 
out  of  the  condenser  hot-well.  The 
spiral  casing  having  a  side  opening 
located  at  the  left  end  of  the  base  plate 
is    a    small    re-action    type    hydraulic 


pany  states  would  require  a  7-hp.  steam 
turbine  for  the  drive,  and  figuring  70 
lb.  per  brake  horsepower  for  the  water 
rate  for  the  small  steam  turbine,  the 
condensate  pump  would  use  490  lb.  of 
steam  per  hour.  On  the  other  hand, 
if  the  pump  is  driven  by  a  hydraulic 
turbine  under  140-ft.  head  the  turbine 
would  require  360  gal.  per  minute 
tapped  off  from  the  main  pump  dis- 
charge. This  capacity  would  be  pumped 
at  the  efficiency  of  the  main  pump,  or 
over  80  per  cent,  and  the  main  pump 
would  be  operated  by  the  main  turbine 
having  a  water  rate  of  around  11  lb. 
per  brake  horsepower  hour.  On  this 
basis,  the  condensate  unit  would  re- 
quire only  170  lb.  of  steam  per  hour  for 
its  operation. 

Hydraulic  turbine-driven  auxiliaries, 
the  Allis-Chali-iers  engineers  point  out, 
can  also  be  used  as  circulating  pumps 
and  even  as  low-service,  raw-water 
pumps,  this  type  of  auxiliary  unit  is  a 
quite  recent  application  of  water-works 


Power  Shovel  Hoe  Digs  Trenches 
for  Pipe  Lines  and  Sewers 

Designed  especially  for  the  excava- 
tion of  trenches  for  water-supply  pipe 
lines  and  sewers,  the  steam  "hoe"  at- 
tachment for  its  crawler  mounted 
power  shovel  has  been  improved  in  a 
number  of  features  by  the  Erie  Steam 
Shovel  Co.,  Erie,  Pa.  As  shown  in  the 
accompanying  photograph,  the  hoe 
works  toward  the  machine,  allowing  the 
latter  to  ride  on  solid  ground  instead 
of  straddling  the  trench,  thus  eliminat- 
ing a  cause  of  cave-ins.  The  steam 
hoe,  its  manufacturers  claim,  is  es- 
pecially valuable  in  digging  trenches 
through  material  that  is  very  hard  but 


turbine,  the  runner  of  the  turbine  being 
mounted  on  the  extended  shaft  of  the 
centrifugal  pump  which  it  drives.  The 
centrifugal  pump  is  a  standard  type 
of  horizontal  split-casing,  double-suc- 
tion pump.     The  water  for  operating 
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Flexible  Rubber  Joint  for 
Concrete  Pipe 

To  provide  flexibility  for  changes  in 
alignment  and  for  expansion  of  rein- 
forced-concrete  pipe,  Coleman  Meri- 
wether, of  Core  Joint  Concrete  Pipe 
Co.,  Inc.,  New  York,  has  developed  a 
joint  of  rubber  and  fabric  reinforced 
with  welded  steel  rings,  as  shown  in  • 
the  accompanying  drawing.  The  joint 
may  be  expanded  W  in.  on  one  side  and 
contracted  1  in.  on  the  other.  It  is 
made  in  sizes  to  fit  pipe  ranging  in 
diameter  from  6  to  72  in.  The  concrete 
portion  of  the  pipe  is  16  ft.  long  and 
the  joint  1  ft.  long. 

To  form  a  flange,  to  which  the 
joint  is  bolted  at  each  end,  2*  x 
2i  X  i  in.  angle  irons,  I  in.  larger 
in  inside  diameter  than  the  outer 
diameter  of  the  pipe,  are  placed  at  each 
end  of  the  pipe  section  and  tightened 
with  hardwood  wedges  closely  spaced, 
making  the  angle  ring  concentric  with 
the  concrete  pipe.  The  joints  are 
bolted  up  with  i  x  3i-in.  standard  ma- 
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Reinforced  Concrete  Pipe  Joint  of  Rubber  and  Fabric 


the  hydraulic  turbine  to  drive  the  pump 
is  taken  off  from  the  main  pump  dis- 
charge pipe  or  from  the  series  piping 
between  the  first  and  second  stages  of 
a  series  pump  unit,  and  the  discharge 
from  the  turbine  is  either  piped  back 
to  the  main  pump  suction  or  into  the 
suction  well. 

For  this  hydraulic  turbine-driven 
auxiliary  two  advantages  are  claimed: 
first,  its  simplicity  of  operation,  as  it 
can  be  arranged  to  start  automatically 
when  the  main  unit  is  started  up,  and 
second  its  economy.  A  50  gal.  per  min- 
ute, 75-ft.  condensate  pump,  the  com- 


chine  bolt  spaced   approximately   8  in. 
on  centers. 

This  type  of  joint,  it  is  claimed,  is 
particularly  adapted  to  subaqueous 
pipe-line  construction  or  to  inverted 
siphons  or  pressure  pipe  lines  on  land. 
Irregularities  in  the  foundation  ma- 
terial for  expansion  and  contraction 
are  taken  care  of  by  the  flexible 
feature  of  the  joint.  For  subaqueous 
work  a  number  of  sections  of  pipe  can 
be  jointed  together  on  ehore,  bulk- 
headed  at  both  ends,  floated  to  place 
and  sunk,  thus  causing  a  minimum 
number  of  joints  to  be  made  by  a  diver. 
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Business  Side  of  Consti*uction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


April  Sales  of  Municipal  Bonds 
Show  Gain 

A  gain  of  about  $5,000,000,  as  com- 
pared with  the  previous  month  was 
shown  by  sales  during  April  of  long- 
term  municipal  securities,  totaling 
about  $75,000,000  as  compared  with 
about  $70,000,000  in  March.  The  April 
figures  represent  the  combined  output 
of  408  municipalities  which  made  540 
separate  issues  as  compared  with  327 
municipalities  making  582  issues  dur- 
ing March.  The  increase,  according  to 
the  Commercial  &  Financial  Chronicle, 
is  due  to  the  fact  that  there  were  four 
large  issues  in  April.  During  that 
month  blocks  of  $6,394,000,  $4,500,000, 
and  $3,540,000  were  sold,  whereas  in 
March  the  largest  issue  placed  totaled 
$3,029,000. 

For  purposes  of  comparison  it  may 
be  noted  that  the  April  sales  of  munici- 
pal securities  (including  states,  coun- 
ties and  districts)  aggregated  $137,- 
000,000  in  1922.  $88,000,000  in  1921,  and 
$66,000,000  in  1920.  The  large  volume 
of  last  year's  output  is  due  to  the  fact 
that  New  York  City  put  out  $45,000,000 


4  J    corporate    stock    and    three    states 
floated  $17,000,000  in  bonds. 

Of  the  48  representative  issues 
listed  in  the  table  one  sold  at  par,  45 
above,  and  only  two  below  par. 


Watch  "Engineering  News- 
Record's"  Construction 
Barometer 

(See  -'Construclion  .Yens."  i)  287) 
An  industrial  depression  is  a  stub- 
born, chronic  malady.  Its  beginning 
is  gradual  and  quiet.  It  commences 
and  goes  on  increasing  for  many 
months,  unnoticed,  and  its  cause  is 
silently  doing  its  fatal  work  while 
actual  business  is  increasing  by  leaps 
and  bounds.  When  actual  depression 
appears,  its  cause  has  almost  ceased 
to  exist.  From  its  nature,  as  well  as 
from  its  deep-seated  and  gradual 
growth,  industrial  depression  is 
long-lived. — From  Industrial  Depres- 
sions, by  (ieorge  H.  Hull. 


Large  Contracts  Let 
During  Week 

Among  the  week's  announcement  of 
contracts  awarded  in  Construction 
News,  pp.  287  to  302,  are  the  following 
large  projects: 

Hospital,  Charlottesville,  Va.,  to  W.  P. 
Thurston  Co.,  Richmond,  Va.,  $3,000,000. 

University  building,  Ann  Arbor, 
Mich.,  to  Starrett  Bros.,  New  York, 
N.  Y.,  $2,000,000. 

Foundation  and  sub-structure,  Pine- 
ville,  Ky.,  to  Foundation  Co.  of  America, 
Chicago,  111.,  $2,000,000. 

Office  building,  San  Francisco,  Calif., 
to  G.  Wagner,  $1,350,000. 

Railroad  shops.  South  Portland,  Me., 
to  J.  W.  Gulliver  Co.  and  others, 
$1,250,000. 

Sewage  disposal  works,  Jersey  City, 
N.  J.,  to  J.  L.  Sigretto,  Bernardsville, 
N.  J.,  $1,104,401. 

Musuem,  New  Haven,  Conn.,  to 
Sperry   and   Treat   Co.,   $1,000,000. 

Bank  and  office  building,  Toledo,  Ohio, 
to  Spieker  Constr.  Co.,  $1,000,000. 

Grading  and  paving,  Los  Angeles, 
Calif.,  to  G.  H.  Oswald,  $615,000. 


REPRESENT.\TIVE  PUBLIC  BOND  SALES  DURING  APRIL,  1923 


State 
Maasachusetts .    . 

County 

Adams,  Ind 

Boyd,  Ky 

Audobon,  la 

Steuben,  N.  Y. 

Bibb,  Ga 

Cherokee,  8.  C 

Clay,  Minn 

Dodge.  Wis. 
Olouceater,  Mass. 
Holmes.  O 
Multnomah,  Ore. 


Purpose 
.'^ewer,  water,  park 


Road 

School 

Const  ructi* 

.'■chool 

School 

.School 

Ditch 

Highway 

Street 

Road 

School 


Ocean,  N.  J Road 

Owen,  Ind Road 

Summit,  O...  Hoapital 

Wood,  O Road 

Waibin|[ton,  Wis.  Highway 

St.  Louu,  Minn.     ..  Road 

Deftrbom,  Ind Road 

Aitlcin,  Minn Ditch 

Tmmthip 

Washington,  Ind.         . .  Road 

\funicipnlitj/ 

Aleiatdria  Bay.  N    Y  Street  paving 

Anah'ini.  Cal  Sewer  construptinn 

B«lle\  ue,  O  Paving 

Blas'Jell,  N    Y  Sewer 

Bronxvillr.  N   Y  Street  and  sewer 

Burlington,  N    f  Street 

E   ClevrlarKl.  f)  Schr»l 

Elhridge,  N   \  Bridge 

Ellwood  City,  Pa       ,  Improvements 

Erie.  Pa Grade  cross  A  sewer 

Or*«B  Pfjinte  Farms,  Mich.. .  .     Paving 

Henderson,  N  C  Street  and  sewf  r 

I.*fayetle,  Ind  School 

NaafarUle.  N  C  Street 

Ocean  City.  N    J  Sehwil 

Pittsburgh,  Pn  .School 

Sustoga,  N    Y  Highway  and  bridge 

flnradsle,  N   Y  Highway 

Scandale,  N.  Y  Sewage  di.p 

Verona,  N.  J  Building 

Williamstown.  N  C  Street 

Winsted.  Minn  Water 

Buffalo.  N   Y  Water 

Hudson,  N   Y  Street  and  sower 

WsBt  Allls.  Wis  School,  atrert.  sewer 

CkrreUnd,  O Hr.-spitsl,  sewer,  etc 

Kirlwille.  Mo  Water 


Amount 
2,300,000 


Rate 

Per 
Cent    Sold  For    Basis 

4         101.15       3  88 


14,720 

10.320 

100.000 

50.000 

225.000 

500,000 

300,000 

70.000 

955,000 

90.000 

69.000 

2.862.000 


75.000 
9.750 
300.000 
40,000 
450,000 
1.500,000 


29,000 

160.000 

35.533 

H 

119.229 

41 

82.750 

4 

297.000 

M 

800.000 

10.000 

135.000 

4! 

425.000 

4! 

115.000 

200.000 

5i 

125.000 

160.000 

493.000 

3.000.000 

4    1 

(50.000 

50.000 

4» 

48.000 

41 

Brooo 

50.000 

30.000 

1.700.000 

126.000 

41 

120.000 

1.970.000 

4( 

260,000 

*\ 

100  213 
100  14 
100  00 
102  60 
102  08 
100  627 
100  50 
100.72 
1 02  03 
102  05 
100  55 
100  18 


100  213 
100  54 
100  19 
100  19 
102  91 
101.40 


100  361 

101  85 

102  091 
101  415 

101  44 

100  31 

102  Ml 

101  73 

100  64 

102  379 

101  12 
100  37 
lOO  29 

100  15 

101  419 
100  78 
107   23 

100  7H 

102  635 

101  433 

102  5A 
100  03 
100  278 

102  063 

103  03 
100  28 

98  57 


4  48 

4  49 

5  00 
4  76 
4  33 
4  45 
4  97 
4  43 
4  73 

4  08 

5  30 
4  73 


5  44 
4  89 
4  72 
4.99 
4.63 
4  78 


Maturity  Purchased  By 

1923-62     Estabrook  &  Co.,  Boston 


Apr     15,1923      1924-33     Old  Adams  County  Bank,  Dccatu 


April 
^Iay 


June 

Apr 

April 

Nlay 

April 

Jan. 


1,  1923 
1.  1923 
1.  1923 
1.  1923 
1,  1923 


1,  1922 
15,  1923 
1,  1923 
1,  1923 
1,  1923 
1,  1921 


National  Bank  of  Commerce,  St.  Louis 

1928-46  Ballard,  Hosset  A   Beh,   Des  Moines 

1924-54  .Sherwood  &  .Merrifield,  N.  Y. 

1924-38  Citizens  &  Southern  Co  ,  Mason,  Ga. 

1933-62  Keane,  Higbic  A  Co  ,  Detroit 

1925-43  Wells-Dickey    Co,    Minneapolis 

1924-42  Illinois  Merchants  Trust  Co.,  Chicago 

1924   32  Gloustcr  National  Rank 

1923-28  Millikcn  &  York,  Cleveland 

1926-43  Clark,  Kendall  Co.,  Portland;  Halsey,  Stuart  & 

Co.;  W.  R.  Compton  Co. 

1926  Security  Trust  Co..  Camden 

1924-33  Fleleher  American  Co.,  Indianapolis 

1924-37  K    L.  Day  A  Co  ,  Boston 

1924-28  Ciliiens   Trust    &   SaWngs   Bank,   Columbus 

1925-38  Wells-Dickev    Co.,    Minneapolis 

1931  Re<lmnnd  &  Co.,  Kissel  Kinnicutt  &  Co..  and 

others 

1924-38  Peoples   National   Bank,   LawTenceburg 

1929-43  Ballard  A  Co.,  Minneapolis 


4.87       Mar    15,  1923     1924-33     Fletclie>Amcrican  Co.  and  Fletcher  Sa\Hng«  4 
Trust  Co. 


4.98 
4.85 
5  10 
4  38 

4  32 

5  46 

4  78 

5  37 
4  22 
4  05 

4  61 

5  21 
4  90 
4  93 
4  90 
4  03 
4  II 
4  44 
4  28 

4  87 

5  72 
4  99 

3  98 

4  21 
4  61 

4  465 
4  67 


Mav  I,  1923 

.\pril  15,  1923 

Mar  1,  1923 
Apnl     I,  1923 

May  I.  1923 

Apnl  30,  1923 

Anril  I,  1923 


May 
July 
May 
June 
Mar 
April 
May 


April 
\Ly 
April 
Nlsy 


Mar 
Mar 


1,  1923 
I,  1922 
5,  1923 
I,  1922 
I,  1923 


I,  I123 
I,  1923 
I,  1923 
I,  1923 
I,  1923 
I,  1923 
I,  1923 
15,  1923 
I,  1923 
I,  1923 


1952 
1924^61 
1924  31 
192fr  53 
1928  l-* 
1925-41 
1924  39 

1924  28 

1927  31 

1925  53 
1924  42 
1924  45 
1924  28 
1924  28 
l'>25  62 

1924  53 

1925  44 

1928  52 
1928-51 
l">25  53 

1926  43 
1943 
1953 

1928  35 
1924  43 
1924  45 
1928  43 


O'Brian,  Potter  A  Co  ,  Buffalo 

n     H     Moulton  A  Co.   I.os  Angeles 

First  National  Hank.  Uellrvun 

Shrrwood  A  M<Trifi.l.l.  N    Y. 

Starv  A  Itrauii.  N   Y 

Caldwell.   MossfT  A  William.  Chicago 

(iuanlisn    .^nvlnes    A    Trust    Co.,    Cleveland 

Shrrwr..«l  A   Merrifield,   N.  Y. 

Krii7,iir  A  f'.,  .  PMlodrlphia 

M    M    Fr.  niimii  A  fo  .  Philadelphia 

Livingston.   Iligliir  A  Co  ,  Detroit 

A    T    Hell  A  (■>.  Tol«lo 

Wild  A  To  .  Indiannpolis,  Ind. 


Ilil» 


.  Si-rii 


I  C.> 


Ocean  Cilv  Tiiln 
Union  Tni.i  fn  . 

Sherw...«l  .<.    M.  f 


tlrlenns 


Mn 


A 

f, 

Trust 
ll.bur 
|.|    N 

r-l 

C 
ih 
Y 

lo 

A 

rl 

lis 

SI 

Iclphi 

Bti 
Paul 

1  A  (■• 


N    Y 


ClHrk.  3V.ni, 
Shrr«.««l  A  Mrmfi.l.l.  N    Y. 
Holgxr,    Mfv-T   A    Willsman,   Chiea 
BUke  Bros  A  Co  ,  B<*rton 
Union  Trust  Co  ,  E   Hi    Louig;  Natii 
'~'X}..  St.  Louis 


904 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  20 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for,  in  Construction  News,  pp.  287  to 
302,  are  the  following: 

Hotel,  Philadelphia,  Pa.,  for  Kugler 
Hotel  Co.,  $5,000,000. 

Sewers  and  disposal  plant,  Kansas 
City,  Mo.,  P.  Hartung,  engineer,  City 
Hall,  $2,225,000. 

Temple,  Louisville,  Ky.,  for  Kosairs, 
$1,750,000. 


School,  Brooklyn,  N.  Y.,  for  Board  of 
Education,  $1,075,000. 

Excavation  and  concrete  work  for 
power  plant,  Canipbellford,  Ontario, 
Canada,  for  Hvdro-Electric  Power  Com- 
mission, Toronto,  $1,066,408. 

Mill,  Dallas,  Tex.,  for  Dallas  Textile 
Mills  Co.,  $1,000,000. 


Big  Demand   for  Labor 

A  digest  of  reports  from   65   indus- 
trial centers   received  by  the   Employ- 


ment Service  of  the  U.  S.  Department 
of  Labor  for  the  month  ended  April  30 
indicates  that  there  is  very  little  un- 
employment in  any  section  of  the 
United  States.  Increased  deniands  for 
all  classes  of  skilled  labor,  skilled 
mechanics  and  farm  hands  were  found 
to  be  general  during  April.  In  build- 
ing and  construction  lines  the  scarcity 
of  this  class  of  worker  is  affecting 
progress  of  work  to  a  considerable 
degree. 


Weekly  Construction  Market 

fpHIS      limited      price      list      is      published  Moreover,   only   the  chief  cities  are  quoted,  complete     quotations     for     all     construction 

*  weekly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials     and     for     the     important     cities, 

rent    prices    on    the    principal    construction  can    be   had   by   noting   actual   biddings   as  The    last    complete    list    will    be    found    in 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section.  the      issue     of     May      3;      the     next,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  June  7. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas      Chicago  apolis  Denver     Francisco      Seattle    Montreal 

Structural  shapes,  1001b 23  64  ?4.30      J4.S0  23.40  23  55  24.20  23.85         24.10  23.75 

Structural  rivets,  100  lb 4.40  5.00         5. 25  3.75  4  25  5. IS  5.00           4. 75  6.00 

Reinforcingbars,  t  in.  up,1001b 3.54  4.25     -f3.50  3.32J  3.45  3.S5  H-3,65          4.10  3.50 

Steel   pipe,   black,   2^   to  6  in.   lap, 

discount 49%  50%          45%  59^%  53-5%  36%  35.2(5:47.6%  30.15  32.76 

Cast-ironpipe,  6in.  andover,ton 58.50  56.00+63.00  60.20  60.50  69.00  60.00           70.00  60.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.70@2.80  2.85  2.25  2.20  2.39  2.85  2.71  2.90  2  68 

Gravel,  ^  in.,  cu.yd 2.2S  1.90  2.25  2.00  1.75  1.90  2.15  1.25  150 

Sand,cu.yd 1.25  1.24  1.90  2.00  1.00  1.00  1.50  1.25  1.25 

Crushed  stone,  J  in.,  cu.yd 1.75  2.00  2.50  2.00  2. 25  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 65.00  42.00      53.00        60.00  46.75  44  00  41.00        3100      90  00 

Lime,  finishing,  hvdrated,  ton 18.60  23.50      22.50        20.00  25.50  24.00  22.00         24.00       2100 

Lime  common,  lump,  per  bbl 3.00@3.25  150         2.50  1.50  -fl.50  2.70  1.75  2.80       1100 

Common  brick,  delivered,  1,000 23.50  14.00       13.10         11.00  17@19  12.00  15.00         13.00       16.50 

Hollow     building     tile,     4x12x12, 

perblock.... Not  used  .0893       .115  .1032  0836  065  ....  .11         .115 

Hollow    partition    tile     4x12x12, 

perblock 1573  .0893       .115  '65  ]08  .11 

Linseed  oil,  raw,  5  bbl.  lots,  gal 1.16  1.26    —1.37  1.35  1.29        —1.39  1.24  .86     -fl  38 

Common  Labor: 

Common  labor,  union,  hour .75  .35     S0@.55  .56J         .... 

Common  labor,  non-union,  hour .30     .30®. 50         .72^       .35®. 50       .35@.50  .50      .50(a.62|  -i-.30 

Explanation  of  Prices — Prices  are  to  con-          Minneapolis  quotes  on  fir  Instead  of  pine,  liouses  except  C.  I.  pipe,  which  is  mill  price 

tractors  in  carload   lots  unless  other  quan-  Brick,  sand  and   hollow  tile  delivered.      Ce-  plus    freight    to   railway    depot    at    any    tei- 

ties    are    specified.      Increases    or    decreases  ment    on    cars.      Gravel    and    crushed   stone  nun-al.     Common  lump  lime  per   ISO-Ib.  net. 

from   previous   quotations  are   indicated   by  quoted    at    pit.      We    quote    on    brown    lime  Lumber  prices  are   to   dealers   in   j-arda  at 

+     or    —    signs.      For    steel    pipe,    the    pre-  per    180-lb.  net ;    white    is    $1.S0    for    Kelly  San  Francisco,  for  No.  1  fir  common, 

vailing   discount    from   list   price    is   given:  Island  and   J1.70   for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

45-5%    means  a   discount  of   45    and    5   per  labor  not  organized.  instead    of   pine.      Lump    finishing   lime   per 

cent.     Charge  is  15c.  per  100  lb.  for  cutting          Denver    quotes    on    fir    instead    of    pine  180-lb.  net.     Hollow  building  tile  delivered, 

reinforced   steel   into   2-ft.   lengths  or   over.  Cement    "on    tracks"  ;    gravel    and    sand    at  Hydrated   lime   in  paper  sacks.     Sand  and 

,.          .«     .             ...           J   ,-          a                .  Dit  •   stone   on  cars  •    lime    brick    hollow  tile  gravel    at    bunkers.      Steel-pipe,   per    100   ft. 

New    Yorli    quotations    delivered,    except  ^„A  ,.",V:^     l^tlX'     ii^iU  „-■„„'  i„  „.  „„ Ji  net 

lTct^'o'Z^oT^u^Tn^e'T%f°^^ttf  y'oVr''nnTeei°\^''L^^%i'  ^^trl'n  ,  Montreal    quotes    on    Douglas    fir.       Sand. 

net,''andTyTratedTme"?o;b.'"cars';°-tne  "on  ^bl.      Common    lump    lime   per    180-lb.    net.  ^one,   f^-vel^and^.lump^^Jmie^  per^ton.^^^^^^ 

trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.          Atlanta    quotes    sand,    stone    and    gravel  gravel    and    stone    on    siding-    brick    fob' 

Labor— Concrete     laborers'     rate,     81  ic:  Per    ton    instead    of   cu.yd.      Common    lump  plant ;  steel  and  pipe  at  warehouse.    Hollow 

building    laborers,    7r,c. :    minimum    for  pick  "nie  per   180-lb.   net.  tile    per    ft.      Cement    price    is    in    Canadian 

and  shovel  men,  50c.  per  hr.                                         Dallas  quotes  lime  per  180-lb.   bbl.    Steel,  funds  (the  Canadian  dollar  stands  at  91.00). 

cenient.    cast-iron    pipe    and    crushed    stone  Bag  charge  is  80c.  per  bljl.    Discount  of  10c. 

CliicnRo    quotes    hydrated    lime    in    ;iO-lb.  f.o.b.    cars,    other   materials   delivered.  per   bbl.   for  payment   within    20   days   from 

bags;    common    lump    lime    per    ISO-lb.    net.          San    Francisco    quotes    on    Heath    tile.    5J  date    of   shipment       Steel    pipe    per    100    ft 

Lumber  delivered  on  job.  x     8    x     11  J.       Prices    are    all    t.o.b.    ware-  net;  2J-in.,  $32.76  ;  6-in.,  $10S. 

Changes  Since  Last  Week 

With  the  spot  coke  market  recedi.ig,  per  100  lb.  in  Dallas  warehouses,  dur-  against  13,045,000,  one  month  previous, 

iron  and  steel  scrap  lower  and  pig-iror.  ing  the  week.     Cast-iron  pipe  also  ad-  according  to  the  Geological  Survey, 

quiet,  generally,  the  present  downward  vanced  $2  per  ton  in  Dallas.  Lumber  pvices  remain  unchanged  in 

trend  in  steel  prices  becomes  a  natural  The  steel  ingot  output  for  the  month  the    nine    cities    reporting    weekly    to 

development,    not   to    speak    of   a    per-  of  April,  as  reported  by  the  American  Engineering  News-Record.     The  Lum- 

ceptible  falling  off  in  demand.     Shapes,  Iron  and  Steel  Institute,  totaled  3,321,-  bermen's     Bureau     reports    that    "the 

plates    and    bars    are    now    quoted    at  278  tons,  compared  with  3,402,007  for  general   price  level   is   about   the  same 

$2.50(S)$2.60  per  100  lb.,  Pittsburgh,  for  March    and    2,444,513    during    April,  although  there  are  some  soft  spots  here 

desirable  tonnages,  with  the  maximum  1922.  and  tliere." 

at  $2.65,  against  $2.75,  recently.  Linseed  oil  dropped  5c.  in  Dallas  and  Lime  and  brick  prices  have  not  ad- 
Premiums  on  plate  shipments  are  dis-  Denver  and  advanced  23c.  per  gal.  in  vanced  despite  higher  labor  costs  in 
appearing  from  the  market  and  buying^  Montreal,  since  last  week.  both  industries.  Common  brick  in  New 
in  both  plates  and  structurals  is  con-  Cement  prices  remain  firm  and  un-  York  remains  at  $20  per  M.  alongside 
fined  to  smaller  tonnages.  It  is  evident  changed  generally  throughout  the  coun-  dock;  higher  fuel  and  labor  costs  at 
that  the  steel  price  peak  has  been  try.  Although  production  during  .\pril  yards,  together  w-ith  recent  advance 
reached  and  passed  with  the  tendency  increased  14  per  cent  &s  compared  with  from  80c.,  to  $1  per  M.  in  the  cost  of 
developing  to  approach  nearer  to  a  the  preceding  month,  shipments  in-  unloading  brick  from  barges,  having 
$2.50  base.  Steel  bars,  however,  ad-  creased  24  per  cent,  leaving  stocks  on  had  no  effect  upon  the  price  to  the 
vanced  25c.  in  San  Francisco  and  35c.  hand    Apr.    30,    of    11,450,000   bbl.    as  consumer. 
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More  Publicity  Not  More  Facts 

TT  riTH  the  wide  publicity  it  has  received  and  will 
VV  continue  to  receive  the  American  Construction 
Council's  admonitions  regarding  the  building  situation 
admirably  reinforce  the  several  similar  admonitions  of 
the  past  weeks.  The  suggestions  of  means  whereby 
may  be  avoided  an  overexpansion  of  building  with  con- 
sequent evil  effects  not  only  on  the  building  industry 
but  upon  business  prosperity  in  general,  together  with 
the  premises  upon  which  those  suggestions  are  based, 
are  sound  provided  it  is  remembered  that  the  emphasis 
is  laid  on  speculative  and  unnecessary  construction. 
These  two  types  of  con.struction,  furthermore,  are 
peculiar  to  the  large  cities  and  are  there  confined  mostly 
to  buildings  of  the  luxury,  office  or  housing  class,  of 
which  the  first  two  are  as  a  rule  unnecessarj'  and  the 
last  two  speculative.  The  desired  letdown  in  such  build- 
ing has  already  started  and  the  bankers  and  speculators 
who  read  the  current  economic  signs  will  doubtless  see 
to  it  that  no  further  expansion  occurs.  There  is,  further- 
more, enough  business  in  hand  that  must  go  on  so  that 
the  continued  prosperity  of  the  industry  is  assured. 
But  the  Construction  Council's  report,  we  believe,  under- 
estimates the  extent  to  which  this  caution  already  per- 
vades the  business  world  and  is  somewhat  confused  in 
di-scussing  further  means  of  getting  that  world  to  appre- 
ciate the  current  situation.  Publicity  of  the  facts  as  to 
construction  activity  is  necessary,  and  the  council's  plea 
for  promotion  of  such  publicity  is  good,  but  one  might 
assume  from  the  report  that  those  facts  are  not  avail- 
able. That  is  not  true.  They  are  available  and  await 
only  increased  publicity.  A  number  of  agencies,  among 
which  is  this  journal,  are  collecting  and  distributing 
significant  figures  of  construction  activity,  figures  which 
are  authoritative,  accurate  and  timely.  Any  further 
service  should  lie  in  getting  those  figures  wider  distribu- 
tion, and  not  in  setting  up  more  means  of  obtaining 
them,  which  would  only  be  duplicating  work  already 
done. 

A  Graceful  Tribute 

IN  WASHINGTON  last  Friday  night  to  the  light  of 
many  torches  a  decorated  barge  carrying  two  men 
floated  slowly  down  the  lagoon  just  west  of  the  Wash- 
ington Monument  toward  the  Lincoln  Memorial,  at  the 
same  time  a  procession  of  distinguished  citizen.-*  in 
pageant  proces.iion  moved  down  the  parallel  banks.  On 
the  step  of  the  marble  temple  an  ex-President  of  the 
United  States  welcomed  one  of  the  men  and  presented 
him  to  the  Prefident  of  the  United  Slates,  from  who.se 
hands  he  received  the  gold  medal  of  the  American  In- 
stitute of  Architects,  a  tribute  to  a  master  architect. 
In  thus  honoring  Henry  Bacon,  the  designer  of  the 
Lincoln  Memorial,  the  architectural  profession  displayed  • 
one  of  its  most  engaging  qualitie.s — the  ability  to  rise 
superior  to  the  prosaic  detail  of  the  day's  work  into 
emotional  expression.     The  Lincoln  Memorial  is  one  of 


the  great  works  of  American  art  and  ai-chitecture.  It  is 
altogether  right  and  proper  that  the  man  who  conceived 
it  should  be  honored  in  a  way  that  will  impress  all  who 
saw  the  ceremony  or  who  read  of  it  with  the  high  degree 
of  appreciation  the  work  arouses  in  his  professional 
fellows.  It  is  perhaps  too  much  to  hope  that  engineers 
can  forget  the  practicality  of  the  things  they  do  long 
enough  to  follow  such  an  example.  Perhaps,  too,  few 
engineering  works  are  so  exclusively  the  product  of  one 
man's  brain  as  is  an  architectural  creation.  But  there 
are  engineers  whose  work  has  justified  a  pageant  similar 
to  that  held  on  the  banks  of  the  Potomac  and  it  would 
add  a  very  necessary  humanness  to  the  engineering 
profession  could  they  relax  sufficiently  to  indulge  in 
such  a  ceremony  when  the  man  and  the  structure 
warrant  it. 

A  Professional  Obligation 

JUST  now  there  is  an  opportunity  to  pay  a  belated 
tribute  to  one  of  the  great  engineers  of  the  passing 
generation.  AJfred  Noble  embodied  the  best  charac- 
teristics of  the  engineer.  His  name  is  not  synonymous 
with  some  single  huge  engineering  work;  his  fame  is 
not  that  of  Goethals  or  Eads.  But  through  the  last 
quarter  century  of  his  life  he  pursued  a  calm,  judicial 
way,  the  sought  advisor  on  many  enterprises.  Integrity, 
ability  and  judgment  were  his  in  full  measure.  The 
American  Society  of  Civil  Engineers  at  the  outbreak 
of  the  Great  War  planned  a  memorial  for  him  at  Wash- 
ington which  not  only  should  honor  him  but  through 
him  honor  the  engineering  profession  at  the  capital. 
The  strenuous  years  since  1914  have  held  up  the  project 
but  now  the  committee  comes  before  the  profession  with 
a  request  for  funds — for  $100,000 — with  which  to  carry 
(.ut  the  plan.  An  obligation  rests  on  the  profession 
which  it  must  not  fail  to  .><atisfy. 

Safeguarding  Water  Supplies  First 

C)NCENTRATION  on  activities  designed  to  insure 
safe  public  water  supplies  was  an  outstanding  fea- 
ture of  the  state  sanitary  engineers'  conference  held  at 
Washington  last  week.  The  multiplicity  of  details  con- 
sidered and  the  many  problems  necessarily  left  to  fu- 
ture consideration  for  lack  of  sufficient  data  illustrate 
how  important  this  branch  of  the  duties  of  the  engi- 
neering divisions  of  state  health  departments  has  be- 
come. It  is  a  noteworthy  fact  that  with  the  growth 
of  these  engineering  divisions  state  health  department 
activities  have  been  directed  more  and  more  to  water 
supplies,  whereas  in  the  earlier  years  the  chief  drive 
in  most  states  was  to  compel  cities  to  build  sewage- 
works,  llnder  that  drive  our  municipalities  were  com- 
pelled to  pour  out  money  for  plants  that  would  have 
had  no  appreciable  effect  on  public  health  if  they  had 
been  properly  operated,  and  which  in  the  majority  of 
cases  have  been  poorly  operated.  The  state  sanitary 
engineers  and  engineers  in  private  practice  have  at  last 
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brought  many  if  not  most  of  the  state  departments  of 
health  and  many  city  officials  to  see  that  water  supplies 
should  receive  first  attention,  and  that  the  chief  function 
of  sewage-works  is  to  prevent  the  overloading  of  our 
streams  beyond  their  power  of  dilution  and  oxidation, 
and,  where  public  water  supplies  are  affected,  that  sew- 
age treatment  should  be  regarded  as  a  means  of  prevent- 
ing the  overloading  of  water-purification  plants,  all  of 
which  are  real  safeguards  against  water  contamination. 

The  Phenol  Water  Menace 

IN  COLLECTING  data  and  calling  last  week's  confer- 
ence on  water  contamination  by  phenol  wastes  the 
Put  lie  Health  Service  has  wrought  well.  When  the 
extensive  data  and  opinion  summarized  elsewhere  in  this 
issue  are  printed  by  the  Public  Health  Service,  as  pre- 
sumably they  will  be,  the  exhibit  will  be  surprising  and 
perplexing  as  well  as  eminently  useful.  It  will  doubtless 
serve  to  stimulate  action  to  keep  these  wastes  out  of 
streams  and  lakes  used  for  public  water  supplies,  either 
by  diversion  or  by  treatment.  Co-operation  with  the 
producers  of  the  wastes  should  be  the  first  effort  because 
their  industry  is  of  great  economic  importance  and 
because  many  data  must  yet  be  collected  and  principles 
established  before  the  phenol  problems  as  related  to 
water  supplies — chemical,  health  and  legal — can  be 
solved. 

The  Job  Ahead  in  Road  Building 

FACTS  and  figures  made  public  at  last  week's  annual 
meeting  of  the  American  Road  Builders'  Association 
by  Thomas  H.  MacDonald,  chief  of  the  U.  S.  Bureau 
of  Public  Roads,  should  i-emove  any  misgivings  regard- 
ing the  need  for  a  large  scale  national  road-building 
program  continued  over  a  number  of  years.  Few  people 
have  any  real  conception  of  the  task  ahead  in  highway 
development.  At  present  the  yearly  outlay  by  the 
federal  government,  states,  counties  and  townships  bulks 
large  when  considered  by  itself.  Viewed  in  the  light  of 
the  ultimate  job  of  providing  the  United  States  with  ade- 
quate highway  transport  facilities,  however,  the  yearly 
budgets  of  today,  running  close  to  a  billion  dollars  for 
i-ural  highways — and  this  figure  excludes  paving  work 
within  city  limits — shrink  to  modest  proportions. 

The  nation's  total  rural  highway  mileage  is  about 
2,800,000,  of  which  approximately  180,000  miles  have 
been  included  in  the  7  per  cent  federal-aid  system  spe- 
cified in  the  Highway  Act  of  1921.  Citing  the  fact 
that  since  1916  about  25,000  miles  of  the  federal-aid 
highway  system  had  been  completed,  Mr.  MacDonald 
seems  to  have  ample  justification  for  his  statement 
that  "we  haven't  even  started  to  build  highways  in  this 
country."  Coming  from  the  highest  ranking  road  offi- 
cial in  the  country  this  estimate  of  the  situation  is 
significant,  and  it  becomes  doubly  so  when  reinforced 
by  I'esults  of  a  new  and  comprehensive  statistical  survey 
of  expenditures  for  rural  highways  throughout  the 
country,  completed  recently  by  the  Bureau  of  Public 
Roads,  showing  a  total  for  all  purposes,  outside  of  cities, 
of  $970,000,000  during  the  year  1921.  Previous  in- 
complete estimates  placed  this  figure  at  a  considerably 
lower  level— about  $600,000,000.  The  later  and  more 
accurate  information,  therefore,  shows  that  the  pre- 
vious yearly  estimates  which  were  considered  in  some 
quarters  as  e.xtravagant  were,  in  reality,  conservative. 
If  the  nation  is  ever  to  catch  up  with  the  demands  of 
its  highway  traffic  an  expansion,  rather  than  a  contrac- 
tion, of  the  road-building  program  must  occur.     And, 


as  the  new  construction  is  completed  year  by  year,  the 
mileage  that  must  be  maintained  also  vdll  grow,  a  situ- 
ation which  led  Mr.  MacDonald  to  say:  "I  do  not  see 
any  end  to  the  road-building  program." 

Some  objectors  to  the  large  expenditures  being  made 
on  the  federal-aid  system  labor  under  the  mistake  of 
assuming  that  the  construction  is  all  of  the  costly  heavy- 
traffic  type.  As  a  matter  of  fact,  the  Bureau's  figures 
show  that  only  26.8  per  cent  of  the  federal-aid  construc- 
tion thus  far  completed  comes  within  the  foregoing 
classification,  and  effective  answer  to  the  charge  that 
the  new  system  discriminates  against  the  local  road 
user.  The  further  fact  is  brought  out  that  in  a  state 
like  Indiana,  for  example,  99  per  cent  of  the  total 
population  is  included  in  belts  5  miles  wide  on  each 
side  of  the  federal-aid  system. 

The  question  today  is  not  whether  we  need  the  roads 
but  whether  we  can  get  them  built.  In  roads,  as  in 
practically  all  other  forms  of  construction,  we  are  far 
behind  our  needs  but  we  must  face  the  fact  that  our 
construction  capacity,  either  in  men  or  materials,  is 
grievously  below  our  needs.  It  will  be  necessarj',  there- 
fore, to  apply  to  our  road  program  the  same  restraint  as 
is  being  applied  to  other  construction.  The  criterion 
for  any  proposed  road  must  be  the  relative  ease  of 
getting  the  men  and  the  material  without  disrupting 
the  market  in  either.  Fortunately,  as  the  above  figures 
show,  the  larger  part  of  our  proposed  roads  are  local 
enterprises,  imposing  no  gi'eat  load  on  transportation 
systems,  material  producers  or  the  national  supply  of 
labor.  Such  roadbuilding  must  go  on,  subject  only  to 
the  restrictive  elements  in  the  local  labor  and  material 
situation.  As  for  the  heavy  traffic  trunk  i-oads,  neces- 
sity is  the  major  criterion,  just  as  it  is  in  buildings. 
The  thing  to  remember  is  that  all  figures  are  relative 
and  that  a  billion  dollars  a  year  is  not  too  much  to 
spend  in  this  year  of  increased  production  capacity, 
when  the  country  readily  absorbed  nearly  that  much  in 
the  low-production  year  of  1921. 

One  more  point  needs  emphasis:  Less  than  one-half 
of  the  billion-dollar-a-year  program  is  being  spent  un- 
der the  control  of  federal  and  state  agencies.  It  is  clear, 
therefore,  that  one  of  the  most  pressing  problems  is  the 
development  of  local  organizations  with  business  and 
technical  personnel  qualified  to  direct  the  economical 
expenditure  of  large  sums  and  to  design  and  construct 
roads  adequate  for  the  needs  they  are  intended  to  serve. 


Lake  Rivers  as  Harbors 

THE  harbor  cities  of  the  Great  Lakes  confront  a 
genuine  problem  of  public  and  private  business 
administration  in  the  question  of  whether  the  little 
rivers  that  flow  through  them  and  cut  apart  their  busi- 
ness territory  should  now  be  closed  to  the  relatively 
small  amount  of  navigation  surviving  from  the  impor- 
tant water  traffic  of  pioneer  days.  The  question  has 
been  discussed  in  Milwaukee,  in  Chicago,  and  in  Cleve- 
land, and  in  all  three  cities  the  situation  is  of  equal 
intricacy,  nothwithstanding  the  differences  in  local  con- 
ditions. Some  years  ago  Milwaukee  engineers  recom- 
mended that  their  river  be  closed  to  navigation.  In 
Chicago,  old  proposals  to  the  same  effect  have  recently 
been  revived  on  the  basis  of  a  rather  fantastic  project 
to  roof  over  the  river  by  a  continuous  bridge  which 
would  form  a  boulevard  through  the  city. 

Decision    of    the    question    can    only    be    approached 
properly  on  the  basis  of  a  comprehensive  and  thorough- 
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going  study  of  all  elements  of  the  problem,  such  as  was 
suggested  in  a  letter  which  we  printed  from  Robert 
Isham  Randolph  in  our  issue  of  April  12.  Of  necessity 
it  must  be  a  combined  engineering,  business,  and  city 
planning  study.  We  hope  that  in  at  least  one  of  the 
three  cities  mentioned  such  a  study  will  be  initiated 
soon. 

But  it  is  important,  in  approaching  a  study  of  this 
kind,  to  cast  off  all  ballast  of  false  premise  or  extraneous 
consideration.  Such  premises  and  complications  in- 
jected themselves  into  the  letter  referred  to,  and  they 
indicate  at  once  the  difficulty  or  even  impossibility  of 
arriving  at  a  sound  conclusion  unless  they  are  elimi- 
nated. 

Basic  to  the  problem  in  all  three  cities  is  the  fact 
that  the  river — whether  the  Milwaukee,  the  Chicago, 
or  the  Cuyahoga — is  a  most  unsatisfactory  and  ineffi- 
cient navigation  channel  for  ships.  Narrow,  tortuous, 
and  crossed  by  many  busy  bridges,  it  constitutes  a  ter- 
minal approach  so  defective  in  its  operating  character- 
istics that  no  transportation  man  responsible  for  the 
expeditious  and  economical  carrying  of  traffic  would 
tolerate  it.  The  resulting  traffic  difficulties  are  felt  both 
by  the  traffic  itself  and  by  the  city  through  which  it 
moves:  the  traffic  movement  is  slow,  dangerous,  and 
uneconomical,  while  the  city  is  under  the  double  dis- 
advantage of  having  to  bear  the  undue  cost  of  this 
traffic  and  of  providing  for  the  expense  and  losses  im- 
posed upon  land  traffic  which  must  cross  the  waterway. 
What  these  latter  costs  amount  to  has  never  yet  been 
computed,  but  some  idea  of  their  magnitude  may  be 
formed  from  the  fact  that  the  single  item  of  operating 
and  maintaining  the  Chicago  movable  bridges  costs  a 
million  dollars  annually — fixed  charges  not  included— 
while  it  has  been  stated  that  the  delays  to  railway 
traffic  alone,  caused  by  the  bridges,  exceed  the  total 
value  of  the  river  navigation. 

A  second  basic  condition  is  that  all  thrte  cities  have 
ample  water  frontage  on  the  lake  shore,  far  more  ex- 
tensive, accessible,  and  convenient  to  the  various  parts 
of  the  city  to  be  served  than  the  river  frontage.  All 
three,  moreover,  have  made  beginnings  toward  develop- 
ing that  frontage  for  shipping  terminal  use.  The  move- 
ment was  strong  in  Cleveland  half  a  dozen  years  ago, 
and  in  Chicago  has  gone  at  least  to  the  point  of  the 
construction  of  a  municipal  pier,  while  Milwaukee  has 
developed  an  elaborate  paper  plan  for  a  lake  harbor 
development. 

Adding  the  further  fact  that  lake  commerce  has  de- 
creased and  changed  in  type  and  the  fact  that  practi- 
cally all  the  river  front  property  is  in  private  ownership, 
a  sketch  of  the  underlying  conditions  is  obtained. 

Of  the  derived  factors  of  the  case,  the  main  one  is 
that  railroads  and  manufacturing  and  storage  industries 
are  massed  along  the  river  banks,  and  that  the  plan  of 
development  of  the  city  is  essentially  built  upon  the 
the  basis  of  the  zones  of  storage,  milling,  supply,  and 
wholesaling  which  parallel  the  banks.  The  result  is 
that  the  river  effectually  cut")  apart  the  city  in  a  harm- 
ful way.  In  Cleveland,  where  the  river  flows  in  a 
broad  valley,  the  separation  i."*  more  readily  apparent, 
but  Milwaukee  and  Chicago  have  in  fact  the  same  terri- 
torial separation  due  to  the  stream  itself  and  the  zoning 
which  follows  the  stream.  And  in  Chicago  this  zoning- 
girdles  the  downtown  business  district  as  disastrously 
as  does  the  Union  Loop. 

With  such  difficult  fundamental  conditions  to  face  as 


have  been  indicated  above,  it  is  only  begging  the  ques- 
tion at  the  very  outset  to  inject  into  the  discussion  such 
phrases  as  "paramount  public  right"  and  "infringement 
upon  private  riparian  rights."  These  rights,  such  as 
they  are  or  may  be  found  to  be,  do  not  constitute  a  rea- 
son against  a  river-closing  plan  except  in  the  cost  of 
purchase  or  condemnation  of  property  that  they  might 
necessitate.  The  word  "paramount,"  with  its  ever 
present  suggestion  that  it  is  a  clincher,  is  particularly 
mischievous  in  this  connection. 

Equally  necessary  is  it  to  avoid  introducing  false  or 
specious  considerations.  Our  correspondent  mentioned 
the  federal  investment  in  improvements  to  the  Chicago 
River  for  navigation,  referring  presumably  to  govern- 
ment expenditures  and  ignoring  the  fact  that  an 
irrecoverable  expenditure  is  an  investment  only  when  it 
pays  dividends  or  at  least  earns  its  keep.  He  referred 
similarly  to  investment  of  the  Sanitary  District  for 
purposes  of  navigation  and  sanitation,  an  item  whose 
bearing  on  the  matter  is  questionable  in  the  same  sense. 
He  dragged  in  by  the  ears  the  absurd  argument  that 
river  closure  might  impede  the  flow  of  water  and  might 
cause  sedimentation  which  could  not  be  removed.  He 
threw  the  cost  of  the  Chicago  municipal  pier  into  the 
scale  as  an  argument  against  river  closure — as  though 
this  pier,  which  is  on  the  lake  front,  would  lose  rather 
than  gain  from  making  the  lake  the  city's  harbor! 

But  beyond  all  this,  our  correspondent  removed  the 
case  from  all  discussion  in  picturing  the  coming  of  a 
busy  barge  business  from  the  lakes  to  the  gulf  through 
the  heart  of  Chicago  with  the  richly  scented  Chicago 
River  as  its  Grand  Canal.  The  very  question  at  issue 
is  whether  Chicago  can  afford  to  remain  a  group  of 
scattered  communities  stringing  along  the  banks  of  a 
steamer  route  or  a  barge  towpath,  or  whether  it  can 
no  longer  continue  to  afford  this — the  same  question 
precisely,  in  slightly  different  terms,  that  concerns  Mil- 
waukee and  Cleveland.  This  is  the  overshadowing  ques- 
tion, and  whenever  it  is  made  secondary  to  other  desires 
and  ambitions,  the  friends  of  progress  in  the  Lake 
cities  will  be  ill  served. 

But  progress  in  these  matters  is  on  the  way.  Even 
cur  correspondent,  despite  his  preoccupation  with  the 
possible  needs  of  the  Chicago  River  highway  to  the 
ocean,  pleads  for  elimination  of  the  drawbridges  and  for 
the  universal  adoption  of  fixed  bridges  across  the  river. 
With  this  approach,  we  are  nearer  facing  the  question 
of  who  in  the  last  analysis  is  entitled  to  exercise  control 
over  the  navigation  of  such  a  stream — the  federal  gov- 
ernment or  the  community  which  the  stream  serves. 
Once  the  principle  can  be  established  that  the  manner 
cf  use  of  the  Chicago  River  is  within  control  of  the 
city  of  rhi'-ago  itself,  that  the  city  may  decide  what 
type  of  vessels,  if  any,  is  to  be  excluded,  and  what 
restrictions  shall  govern  shipping,  it  will  have  a  free 
path  to  declaring  the  river  a  waterway  for  small  vessels 
only,  to  levying  a  river  tax  to  cover  the  undoubted 
expen.se  to  the  city  in  operating  the  cross-river  traffic, 
to  attaining  effective  control  by  acquisition  of  river- 
front property,  and  the  like.  A  course  toward  a  solu- 
tion, in  other  words,  is  open  .so  long  as  progress  has 
gone  to  the  point  where  partial  closure  to  navigation  is 
conceded  and  demanded.  We  have  every  faith  in  the 
willingness  of  the  federal  government  to  support  the 
conclusions  of  the  local  authorities,  in  the  case  of 
Chicago  at  least,  when  once  the  local  authorities  take 
hold  of  the  question  determinedly  and  purposefully. 
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Casting  and  Sinking  Cylinders  for  Ballantyne  Pier 

New  Shipping  Pier  at  Vancouver,  British  Columbia,  Is  of  Reinforced-Concrete  Framework  Founded  on 
Heavy  Precast  Cylinders — Details  of  Construction  of  Foundations 

By  William  Smaill 

Chief  Engineer,  Northern  Construction  Co.,  Vancouver.  B.  C. 


THERE  is  now  nearing  completion  in  Vancouver 
harbor,  British  Columbia,  a  large  and  rather  com- 
plicated shipping  pier,  the  substructure  of  which  is 
made  up  of  precast  concrete  cylinder  piers,  tied  to- 
gether with  precast  concrete  beams  and  trusses.  The 
details  of  the  construction  and  erection  of  these  piers 
and  their  connections  are  the  subject  of  this  article. 

In  May,  1913,  the  federal  government  at  Ottawa 
placed  the  harbor  under  the  control  of  a  Harbor  Com- 
missioner, consisting  of  a  president  and  two  commis- 
sioners. In  1918  A.  D.  Swan,  consulting  harbor 
engineer,  of  Montreal,  was  engaged  to  make  a  report 
on  the  needs  of  the  harbor  and  recommendations  for 
its  development. 

The  first  undertaking  by  the  commissioners  towards 
the  development  of  the  port  was  the  construction  of  a 


water  to  be  precast,  so  that  a  careful  inspection  could 
be  made  and  the  sections  well  seasoned  before  being 
placed  in  the  salt  water.  It  might  be  noted  here  that 
the  waters  of  Vancouver  harbor  are  generally  much  less 
saline  than  the  Pacific,  being  largely  diluted  by  the 
fresh  water  from  the  Eraser  River  and  other  smaller 
streams  running  into  it,  and  that  structures  in  the 
harbor  are  not  subjected  to  any  severe  freezing  con- 
ditions. It  will  be  seen  from  the  illustrations  that  the 
deck  is  supported  on  solid  concrete  cylinders  7  ft.  in 
diameter  which  are  all  sunk  to  rock.  The  columns  are 
braced  horizontally  by  means  of  the  lower  and  upper 
concrete  fender  beams,  and  across  the  structure  by  the 
concrete  trusses,  the  top  of  the  latter  being  tied  into 
the  main  heavy  concrete  girders  that  are  part  of  the 
deck  proper.    The  main  deck,  girders,  beams  and  upper 
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pier  designed  by  A.  D.  Swan,  and  known  as  the  "Bal- 
lantyne Pier."  This  structure  is  of  reinforced  concrete 
throughout.  It  has  a  length  of  1205  ft.  from  the  shore 
quay,  and  a  width  over  all  of  341  ft. 

The  first  contract  on  the  work  called  for  the  dredging 
of  the  berths  on  each  side  (the  inner  berths  have  35  ft. 
of  water  at  low  tide  and  the  outer  berths  45  ft.),  and 
the  gravel  and  sand  fill  forming  the  heart  of  the  pier 
and  the  shore  quay  embankment.  This  was  let  to  Grant 
&  MacDonald,  dredging  contractors,  in  September,  1920, 
and  completed  in  November,  1921.  Contract  No.  2,  for 
the  construction  of  reinforced-concrete  pier  and  transit 
sheds,  was  let  to  the  Northern  Construction  Co.,  Ltd.,  & 
Gen.  J.  W.  Stewart. 

Details  of  Substructure — In  the  construction  of  the 
substructure  Mr.  Swan's  design  calls  for  all  portions 
of  the  pier  which  are  subjected  to  the  action  of  the  salt 


fender  beams,  being  out  of  the  water  entirely,  are  cast 
in  place,  the  whole  being  reinforced,  and  are  tied  into 
the  trusses  and  upper  sections  of  bearing  columns. 
This  deck  is  designed  to  carry  a  load  of  750  lb.  per  sq.ft. 
Around  the  inner  section  of  the  deck,  to  retain  the 
gravel  fill  in  the  heart  of  the  pier  there  is  driven  a 
row  of  18  X  12  in.  x  35  ft.  reinforced-concrete  sheet 
piles,  supported  by  concrete  bearing  beams  that  are 
tied  into  the  upper  portion  of  the  inner  row  of  concrete 
cylinders. 

The  structure  as  a  whole  gains  an  additional 
stability  supplied  by  the  gravel  and  sand  fill  in  the 
center  of  the  pier,  and  all  but  the  outer  row  of  cylinders 
are  sunk  through  portions  of  this  fill  to  rock.  On  the 
main  deck  there  are  four  two-story  reinforced-concrete 
transit  sheds  with  a  gross  floor  area  of  394,500  sq.ft. 
All  doors  are  steel  and  windows  wire  glass.     The  sur- 
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BALLANTTXE  PIER,  VAVrOtn^ER,  IN  COURSE  OF 
COXSTRT'CTION 
Substructure  all  in,   reinforccd-concrete  framework  super- 
structure being  built. 

face  of  the  pier  is  paved  for  vehicular  traffic  and  sheds 
can  be  entered  from  either  end.  On  the  deck  proper 
and  to  serve  the  sheds  and  vessels  there  is  about 
8,000  ft.  of  track.  It  is  the  intention  to  have  the  pier 
and  sheds  equipped  with  latest  facilities  in  the  way  of 
electrically  operated  cranes,  cargo  hoists,  escalators, 
trucks,  etc.  For  the  speedy  and  safe  handling  of 
cargoes,  the  pier  and  sheds  are  to  be  exceptionally  well 
illuminated  for  night  work.  The  total  cost  of  pier  and 
equipment  will  be  about  $6,000,000. 

Casting  Plant — The  first  work  to  be  done  on  this  con- 
tract (No.  2)  was  to  start  the  manufacture  of  the 
precast  units.  Owing  to  these  units  having  to  be 
seasoned  for  at  least  60  days  after  pouring  a  large 
amount  of  storage  room  was  required  and  to  obtain 
this  the  nearest  practical  site  that  could  be  acquired 
was  at  North  Vancouver,  two  and  one  half  miles  across 
the  harbor  from  the  site  of  the  pier,  on  what  is  known 
as  the  Fell  Fill.  This  is  a  level  fill  about  .30  acres  in 
extent  made  up  of  fine  sand  pumped  in  between  bulk- 
heads and  having  a  landing  pier  at  one  corner  to  deep 
water;  the  whole  was  well  suited  for  the  purpo.se.  The 
general  layout  of  the  yard  is  shown  on  the  plan. 

Along  the  south  wall  of  the  fill  where  the  mixing 
plant  was  stationed  (gravel,  sand  and  cement  are  all 
delivered  by  water),  there  not  being  sufficient  water 
at  low  tide  to  float  sand  and  gravel  scows,  timber  grids 
were  constructed  along  this  wall  so  the  scows  could  be 
placed  in  position  on  high  tide  and  have  ."afe  landing 
on  grids  in  low  water  and  a  short  pile  pier  was  con- 
Btructed  between  these  grids  to  deeper  water  for  the 
'  cement  boats  to  land.  The  materials  from  the  scows 
are  handled  by  means  of  a  traveling  timber  gantry 
crane,  operating  a  1-yd.  clamshell  bucket  delivering 
the  sand  and  gravel  either  direct  to  bins  over  the  mixer 
or  to  storage  piles  on  either  side.  The  cement  boat 
ties  up  to  the  small  pier,  delivers  the  cement  on  the 
pier  in  slings,  the  slings  in  turn  being  handled  by  the 
gantrj'  crane  and  dropped  in  place  through  hatches  in 
the  roof  of  the  cement  shed  direct  to  piles  on  the  floor 
which  is  level  with  the  charging  hopper  of  the  mixer.. 
The  mixing  plant  has  overhead  bins,  di.scharging  into 
measuring  boxes  which  in  turn  dischartrr-  into  thp  hop- 
per of  a  1-yd.  mixer  which  is  set  high  enough  to  dis- 


charge into  1-yd.  buckets  on  cax's.  The  cement  shed  is 
at  the  rear  of  the  mixer  and  the  floor  on  same  level 
as  charging  hoppers  of  mixer. 

The  sand  and  gravel  used  are  all  fresh  water  washed 
and  carefully  screened  and  graded,  the  largest  size 
gravel  is  what  passes  through  a  11-in.  ring.  Each  scow 
of  gravel  and  sand  is  tested  to  see  if  the  proportions 
are  correct. 

In  front  of  the  mixer,  a  25-ton  stiff-leg  derrick  with 
a  60-ft.  boom  is  set  up,  the  engine  being  controlled 
from  a  lever  house  set  high  enough  to  give  operator 
full  view  of  the  hook  at  all  times.  This  derrick  handles 
the  concrete  direct  from  the  mixer  to  the  cylinder 
forms,  sets  up  and  takes  down  steel  forms,  steel  cages 
and  reinforcing  bolts,  steaming  tarpaulins,  raises  and 
turns  concrete  cylinders,  and  loads  them  on  cars  for 
removal  to  the  skidways. 

The  forms  for  the  cylinders,  concreting  buckets  and 
turning  bar  for  cylinders  are  designs  and  patents  of 
the  Lock  Joint  Pipe  Co.,  and  this  company  was  given 
the  privilege  to  purchase  and  use  these  forms. 

In  front  of  the  25-ton  derrick  and  in  the  same  radius 
boom  reach  from  mixer  discharge,  a  concrete  casting 
platform  is  built  in  which  steam  pipes  and  jets  are 


cemented  in  their  proper  spacing.  The  cast-iron  bases 
are  first  set  up  in  their  exact  location.  These  bases 
are  shaped  to  support  the  inside  and  outside  forms 
of  shell,  support  the  steel  cages,  space  and  center 
accurately  the  tying  and  reinforcing  bnlt.'<,  and  shape 
the  bell  end  of  the  cylinder.  The  inside  form  is  fir.st 
set  in  place,  then  reinforcement,  outside  forms,  and 
last  the  top  ring — ^this  top  ring  supports  the  upper  ends 
of  bolts  in  position  and  shapes  the  spigot  end  of  the  cyl- 
inder. The  concrete  is  placed  in  cylinders  by  means 
of  a  1-yd.  cone-shaped  bottom  discharge  bucket. 
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Casting  the  Cylinders— A  great  number  of  experi- 
ments were  made  in  the  placing  of  the  concrete  in  the.se 
shells  to  get  a  dense  mass  with  a  good  skin.  The 
method  giving  the  best  average  results  was  to  use 
a  couple  of  small  air  hammers  on  the  outer  steel  shell 
while  pouring.  This  necessitated  a  good  deal  of 
strengthening  of  the  steel  forms  to  stand  the  vibra- 
tion. The  hammers  only  have  to  be  used  on  the  outside, 
the  vibration  being  carried  through  the  mass  to  the 
inside.  The  surface  of  both  sides  on  stripping  forms 
is  generally  as  near  perfect  as  it  is  possible  to  make  it 
by  any  means. 

A  suggestion  was  made  to  try  and  agitate  the  forms 
with  a  high  speed  vibrating  screen  motor  attached  to 
them,  but  as  the  air  hammers  were  working  so  well,  it 


In  concreting  the  units,  the  same  bottom  discharge 
buckets  are  used,  being  carried  on  a  special  car  made 
to  hold  them  and  ti-ansported  to  and  from  mixer  by 
a  6-ton  gas  dinkey  to  one  of  the  traveling  cranes  which 
handles  the  concrete  into  place  while  the  dinkey  is  away 
for  another  load.  All  units  are  cast  on  platforms,  sur- 
faced with  sheet  iron,  sectional  wood  forms  lined  with 
steel  being  used.  The  exposed  face  of  the  unit  after 
casting  is  given  a  hard  trowel  finish;  in  this  way  all 
precast  units  have  a  smooth  dense  skin  on  all  surfaces. 
The  side  forms  are  generally  removed  the  next  day  but 
the  units  remain  in  place  on  the  platform  until  with 
specially  devised  hooks,  slings,  etc.,  it  is  thought  safe 
to  remove  them  by  means  of  a  locomotive  crane,  to 
special  storage  piles.  This  holds  true  for  all  except 
the  trusses;  they  are  cast  on  prepared  bases  four  high, 
between  each  truss  in  the  pile  being  a  bottom  wood 
form  covered  with  steel.  When  the  trusses  are  old 
enough  they  ai-e  turned  up  and  stored  in  a  vertical  posi- 
tion. These  trusses  weigh  about  25  tons,  and  for  this 
reason  casting  platforms  are  placed  alongside  the  track 
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was  thought  best  not  to  spend  any  more  time  or  money 
on  experiments. 

The  cylinders,  of  which  there  are  nearly  five  miles 
in  the  pier,  are  cast  in  varying  lengths  from  4  to 
Yl\  ft.  long.  After  the  forms  are  filled,  a  canvas 
tarpaulin  is  placed  over  the  forms  and  steam  is  turned 
on,  at  each  cylinder.  There  is  one  inside  and  one  out- 
side steam  jet.  This  steaming  time  varies  with  the 
outside  temperature  but  rarely  runs  over  10  hours. 
Next  day  forms  are  removed  and  the  following  day 
the  cylinder  is  picked  up  carefully,  turned,  placed  on 
a  car,  which  is  on  depressed  track  with  top  of  car  level 
with  skidways,  taken  out  to  skidways  in  the  storing 
yard  and  rolled  off  into  place  to  cure.  Precast  units 
have  generally  been  over  three  months  old  before  being 
placed  in  the  pier.  The  concretipg  of  the  cylinders 
starts  in  the  morning  and  is  through  by  noon;  this 
qrew  then  goes  on  in  the  afternoon  casting  the  different 
precast  units.  Another  shift  comes  on  at  1  p.m.  and 
works  until  9  p.m.  They  strip  the  cylinder  forms,  set 
up  new  forms,  turn  and  yard  the  pipe  and  get  every- 
thing ready  for  next  day's  pour  of  cylinders. 


CROSS-SECTION  THROUGH   HALF  OF  PIER 


of  a  traveling  30-ton  gantry  crane,  which  track  runs 
along  the  easterly  portion  of  the  yard  to  the  deep  water 
loading  stage.  In  this  way  the  heavy  trusses  have 
only  one  handling,  as  they  are  picked  up  with  a  30-ton 
gantry  and  carried  direct  down  the  track  to  where  they 
are  loaded  on  scows ;  the  other  units  are  loaded  onto 
cars  by  the  locomotive  crane  and  transported  to  this 
loading  point  by  gas  dinkey  where  they  are  handled 
to  the  scow  with  the  gantry.  Special  slings  have  been 
devised  for  the  handling  and  loading  of  the  different 
types. 

The  reinforcing  steel  which  comes  in  cars  is  stored 
at  the  opposite  end  of  the  yard  to  the  mixer.  A  large 
motor  driven  bar  bender  is  used  for  bending  all  steel 
with  the  exception  of  stirrups  and  hoops,  the  stirrups 
being  bent  with  a  special  machine  devised  by  ourselves 
for  the  purpose  and  the  hoops  in  a  small  set  of  rolls- 
The  unit  reinforcement  is  generally  assembled  in  plat- 
forms or  frames  set  accessible  and  at  proper  working 
height;  after  fabrication  they  are  handled  to  the  forms 
by  means  of  locomotive  cranes. 

The  cages  and  hoops  are  made  in  small  rolls.    They 
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are  then  placed  on  a  form  which  sets  the  proper  circle, 
and  the  lapped  ends  are  tied.  These  hoops  are  then 
placed  in  a  spacing  frame  for  tying  the  straight  rods 
in  place,  Instead  of  using  a  lot  of  individual  wires  at 
each  joint  the  No.  16  wire  is  wound  spool  fashion,  on 
a  short  stick,  and  starting  at  one  end  of  the  rod  the 
wire  is  wound  spirally  tight  around  the  rod.  Whenever 
a  joint  between  the  hooping  and  straight  rod  is 
reached  the  hoop  is  carefully  spaced  and  the  wire  is 
wound  in  both  directions  around  the  joint  and  the  wind- 
ing continued  on  down  the  rod  to  the  next  joint;  in 
this  manner  every  joint  is  tied  and  tied  well.  Two 
diagonals  of  No.  3  wire  are  placed  on  opposite  sides  of 
the  cages  and  the  ends  fastened  into  the  cage,  a  twister 
is  placed  in  the  center  of  each  pair  of  diagonals  and 
brought  up  tight.  This  completes  the  job  of  making 
a  rigid  cage  of  reinforcement  for  the  cylinders. 

For  the  supporting  of  all  the  unit  reinforcement  in 
the  forms,  the  engineers  were  very  anxious  not  to  use 
steel  chairs  that  might  in  time  rust  and  carry  rust  into 
the  reinforcement  and  blocks  and  perhaps  leave  planes 
not  watertight  that  would  be  harmful  later.  Naturally. 
sky  hooks  were  the  first  thing  thought  of  and  eventually 
a  system  of  temporary  support  of  all  the  reinforcement 
on  the  job  was  used  hanging  the  steel  up  on  hooks  until 
forms  were  filled,  when  they  are  removed. 

Erection   of  Substructure — When   the   piling  of  the 


shore  quay  embankment  and  heart  of  the  pier  was  being 
completed,  a  central  concreting  plant  similar  to  the  one 
at  the  casting  yard  at  North  Vancouver  was  erected 
on  the  shore  line  west  of  the  pier  with  landing  grids 
The  steel  yard  and  shed  was  situated  on  the  east  side 
of  the  pier  and  a  standard-gage  track  placed  for  use 
of  locomotive  crane,  3-ft.  gage  being  used  for  concrete 
tracks.  Everything  depended  on  the  ability  to  sink 
cylinders  vertically  and  in  exact  locations  and  the  time 
of  the  completion  of  the  pier  depended  on  the  speed 
with  which  the  cylinders  could  be  set,  sunk  and  filled. 
There  were  many  preliminary  studies  made  to  devise 
a  quick,  safe  and  economical  way  of  doing  this  work. 
It  was  finally  decided  to  use  a  cylinder  driver  similar 
to  what  had  proven  successful  in  use  for  the  handling 
of  large  steel  cylinders  in  San  Francisco  harbor. 
Drivers  were  designed  and  built  to  carry  the  heavier 
concrete  shells,  and  were  used  on  falsework  instead  of 
on  scows.  Although  the  location  of  the  pier  is  not 
subjected  to  much  wind,  wave  and  current,  a  floating 
plant,  especially  in  tidal  waters,  requires  constant  care 
and  watchfulness.     The  falsework  in  this  case  besides 
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acting  as  a  working  platform  for  the  cylinder  drivers 
supported  the  tracks  for  transporting  the  concrete  in 
filling  cylinders,  carried  the  derricks  large  and  small 
used  in  cylinder  filling,  placing  of  trusses  and  setting 
upper  sections  of  cylinders.  Later  on,  it  acted  as  sup- 
port for  the  formwork  used  in  constructing  the  main 
deck. 

It  took  a  great  deal  more  falsework  than  was  esti- 
mated for  the  reason  that  when  the  time  came  to  pull 
"lit  of  the  piling  the  falsework  that  might  have  been  used 
again,  teredos  had  got  there  first.  In  this  harbor  they 
apparently  start  their  work  as  soon  as  the  hammer  is 
off  the  pile.  The  piling  is  capped  with  14  x  16-in.  fir 
and  braced  with  4xl2-in.  plank  running  down  to  low 
water  level,  iron  bark  or  Australian  gum  shoes  are 
used  on  skids  of  drivers,  skid  derricks,  etc.,  and 
greasers  of  same  material  spiked  on  to  the  caps  of 
falsework,  the  latter  being  moved  ahead  and  used  as 
often  as  possible.  It  was  somewhat  problematical  just 
what  would  happen  where  the  piling  was  only  driven 
about  20  ft.  in  the  fill  with  the  cutting  edge  of  the 
cylinders  passing  within  a  couple  of  feet  of  the  point 
of  the  pile  and  in  places  going  on  down  through  30  ft. 
or  more  fill  before  hitting  any  firm  material.  It  was 
found  in  practice  that  as  long  as  a  good  load  was  kept 
on  the  piles,  such  as  the  weight  of  the  cylinder  drivers, 
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the  piles  would  not  settle,  but  if  there  was  no  load 
on  a  pile  near  the  cylinders,  the  piles  would  settle  when 
the  cutting  edge  of  the  cylinder  got  below  the  pile, 
at  times  pulling  the  A-in.  drift  bolt  through  the  cap.  So 
in  order  to  stop  this,  piling  was  only  driven  ahead  as 
required  to  support  the  drivers. 

When  a  section  of  falsework  had  been  driven,  the 
erection  of  these  drivers  was  started.  These  drivers 
are  much  like  an  immense  piledriver;  the  gins  are 
18x20-in.  sticks  set  8  ft.  apart  and  70  ft.  long.  The 
head  block  is  composed  of  six  24x24-in.  timbers,  and 
the  skids  are  18  x  34  in.,  with  hog  rods  24  in.  thick. 
The  engine  is  a  10  x  12-in.  double-cylinder  three-drum. 
One  di-um  carried  the  load  line  handling  the  cylinders, 
the  other  two  operate  the  orange-peel  bucket  used  in 
excavating  from  inside  of  cylinders,  handling  water 
jets,  hydraulic  jack,  etc.  In  the  center  of  the  head 
block  of  these  drivers  there  is  a  34-in.  U-bolt;  to  this 
U-bolt  is  fastened  a  six-sheave  block,  capacity  80  tons. 
The  lines  rove  to  another  similar  block  attached  to  the 
center  of  a  heavy  block  plate  and  channel  spreader  bar, 
at  each  end  of  this  bar  is  suspended  a  IJ-in.  cable 
about  40  ft.  long.  The  end  of  each  cable  is  attached 
to  the  opposite  sides  of  the  working  arrangement  of 
a  collapsible  steel  band  that  encircles  and  holds  the 
string  of  cylinders  while  being  lowered  into  place. 

Sinking  Cylinders — The  general  procedure  in  sinking 
cylinders  is  as  follows:  The  approximate  depth  of  the 
cylinder  being  known  (the  tops  are  all  at  El.  -|-89  just 
above  low  water),  a  number  of  lengths  are  loaded  on  a 
scow  in  the  longest  lengths  that  can  be  used  to  make 
this  depth  and  have  the  upper  end  of  the  cylinder  out 
of  low  water  when  sinking  is  completed.  The  derrick 
boat  removes  the  first  section  (a  cutting  edge),  sets 
it  on  the  extreme  forward  end  of  its  deck  and  sets  itself 
so  that  the  cylinder  will  be  centered  in  front  of  the 
gins  of  the  driver.  The  collapsible  band  is  placed  over 
the  cylinder  near  the  upper  end,  the  IJ-in.  cables  from 
spreader  bar  fastened  to  it,  band  tightened  and  cylinder 
hoisted  into  place  in  gins,  then  lowered  so  the  upper 
end  is  a  little  out  of  water.  The  derrick  boat  takes 
the  next  length  of  cylinder  and  places  it  on  top  of  first 
section  in  the  leads,  the  waterproof  jointing  is  finished 
and  the  two  sections  bolted  tightly  together.  This 
operation  is  continued  until  a  sufficient  amount  of  cyl- 
inders have  been  placed  in  the  leads  until  the  cutting 
edge  rests  on  the  bottom  under  water.  The  cylinder 
is  then  carefully  centered  by  means  of  short  guide 
blocks  in  the  gins  and  back  frame  of  driver ;  the  lower- 
ing tackle  is  lowered  free  and  excavating  with  the 
heavy  orange-peel  bucket  started.  The  sinking  process 
is  continued  in  this  manner  until  the  top  of  cylinder 
is  almost  to  high  water  line,  when  other  required 
lengths  are  placed.  When  these  lengths  are  all  in  place 
an  added  17-ft.  length  is  placed  without  the  joint  being 
waterproofed.  Its  function  is  to  give  increased  weight 
to  aid  in  the  sinking  and  to  have  the  material  from  the 
orange-peel  bucket  discharged  free  of  the  cylinder  (for 
use  of  interior  bucket  again)  ;  one  could  not  be  sure 
of  this  if  the  top  of  cylinder  was  under  water.  When 
the  cylinder  is  finally  founded,  a  ,driver  is  sent  down 
to  clean  up,  and  then  an  inspection  is  made  by  the 
engineer  so  every  cylinder  has  at  least  two  final  inspec- 
tions before  sealing.  When  the  foundation  is  found 
O.K.  a  rich  concrete  (generally  6  or  7  yd.)  is  placed  in 
the  bottom  of  the  cylinders.    At  the  next  low  tide  the 
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weight  section  is  unbolted,  taken  out  of  the  gins  and 
the  drivei-  moved  to  the  setting  of  another  cylinder. 

After  the  concrete  seal  has  set  for  several  days  a 
cylinder  wooden  cofferdam  reaching  from  below  low 
water  to  above  high  water  is  placed  on  the  top  of  the 
cylinder,  the  joint  made  tight  and  water  pumped  out 
of  the  cylinder  by  means  of  a  hydraulic  jack.  Then 
men  are  lowered  in  a  small  caisson  bucket  to  remove 
from  the  top  of  the  seal  all  laitance  and  dirt,  clean  the 
inside  walls  of  cylinder,  bolt  pockets,  etc.  When  all 
is  thoroughly  cleaned  up,  the  cylinder  is  filled  (in  the 
dry)  up  to  El.  +86  with  1:3:6  concrete  using  aggre- 
gate from  2\  in.  down.  If  the  top  of  the  cylinder 
shell  is  above  El.  -(-89,  it  is  cut  off  at  this  elevation 
and  lean  fill  used  between  the  fill  at  El.  -|-86  to  El.  -|-89. 
Should  the  top  of  the  cylinder  shell  be  below  El.  -(-89 
the  richer  fill  is  simply  brought  up  to  this  point  inside 
the  coffer,  the  latter  acting  as  the  form.  The  coffer- 
dam is  left  on  in  either  case  for  at  least  five  days 
before  being  removed.  When  the  coffers  are  removed 
and  concrete  of  top  of  cylinders  set,  the  next  operation 
is  the  setting  of  the  trusses  in  their  proper  location  on 
top  of  the  filled  cylinders  and  fender  beams. 

When  these  are  placed,  the  upper  sections  of  cylinder 
shells  ai'e  placed  in  position,  the  joints  made  tight,  and 
they  are  filled  with  concrete  up  to  the  opening  in  them 
for  the  deck  girders.  When  this  is  done  this  section  is 
ready  for  the  setting  of  the  main  deck  forms.  Theoret- 
ically the  above  statement  gives  the  way  the  cylinders 
ought  to  sink,  but  practically  they  rarely  do  so.  What 
happens  is  that  good  progress  is  made  through  the 
placed  fill,  then  are  encountered  several  feet  of  tough 
hardpan  containing  in  places  a  great  number  of 
boulders  and  below  this  a  soft  sand  rock  and  finally 
a  hard  dense  conglomeration.  It  is  found  that  even 
small  charges  of  dynamite  could  not  be  used  in  the 
cylinders  without  causing  cracks,  the  only  solution 
being  the  use  of  high  power  water  jets  for  this  purpose. 
There  are  installed  two  5-stage  10-in.  pumps  and  one 
12-in.  5  stage  with  a  motor  capacity  of  1,000  hp.  These 
pumps  handle  the  hydraulic  jacks  as  well  as  the  jets. 
A  main  is  placed  in  the  fill  down  the  center  of  the  pier 
with  valves  and  branches  at  different  points,  pressure 
used  being  about  175  to  180  lb. 

Difficulties  in  Sinking — When  the  material  gets  too 
hard  for  any  further  progress  with  the  orange  peel, 
it  is  removed  and  the  jets  attached  to  the  lines  and 
worked  until  a  foot  or  so  of  material  has  been  loosened, 
when  the  bucket  is  used  to  clean  this  up.  then  the  jets 
are  used  again.  Where  boulders  are  encountered  jets 
are  used  to  work  around  them  and  if  they  are  too 
large  for  the  bucket  to  handle,  a  diver  is  sent  down 
and  with  a  small  drill  drills  a  couple  of  holes  in  op- 
posite sides  of  the  boulder,  places  pins  with  rings  on 
in  the  holes  and  running  chain  to  the  rings,  attached 
to  hoisting  tackle.  Sometimes  they  come  and  other 
times  they  will  not;  if  they  cannot  get  power  enough 
to  pull  them  the  only  thing  to  do  is  keep  working  the 
jets  a  few  shifts  until  they  do.  In  this  way  boulders 
have  been  raised  that  would  barely  pass  up  through 
the  cylinders,  hut  the  real  fun  is  when  one  gets  a  good 
sized  boulder  under  the  cutting  edge  with  more  of  it 
out  than  in  and  the  cylinder  in  the  fill  30  ft.  or  more. 
This  means  long  shifts  of  work  with  divers.  If  enough 
hoisting  equipment  can  be  hooked  into  the  cylinder 
to  raise  it,  a  charge  is  placed  in  the  boulder,  cylinder 
is  raised,  the  shot  fired,  and  sinking  started  over  again. 
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It  was  soon  found  out  that  on  account  of  these  diffi- 
culties the  estimated  plant  would  never  get  the  job 
done  in  time,  so  work  was  started  at  once  on  two 
more  drivers  and  the  construction  of  a  10-ton  skid  der- 
rick to  go  with  each  driver.  The  job  was  rearranged, 
a  continuous  set  of  falsework  was  driven  along  the 
west  bank  of  the  fill  for  the  heart  of  the  pier  out  to 
the  first  row  of  cylinders  to  be  sunk.  Each  driver  was 
so  located  that  it  had  a  number  of  cylinders  to  work 
on  and  all  drivers  working  away  from  one  another  and 
each  driver  given  a  skid  derrick,  the  idea  being  that 
the  large  driver  was  necessary  for  the  setting  of  the 
cylinders.  When  the  cylinders  were  set  and  down  to 
the  point  where  these  obstructions  were  generally  met, 
it  might  be  tied  up  on  one  cylinder  for  weeks,  but  the 
smaller  rig  could  handle  jets,  buckets,  weights,  etc., 
at  the  same  time  it  could  be  spotted  so  that  while  driver 
might  be  working  in  one  cylinder,  the  derrick  could 
be  doing  something  towards  keeping  the  sinking  going 
in  the  adjacent  one. 

There  are  certain  depths  in  fill  at  which  the  weight 
of  the  cylinder  is  not  sufficient  (with  the  interior  ex- 
cavated) to  sink  of  its  own  weight.  Then  weight  is 
added  in  the  form  of  cast-iron  rings  that  fit  on  top  of 
the  cylinder  shell  and  these  can  be  piled  on  top  of  one 
another  until  there  is  sufficient  weight.  The  skin  fric- 
tion in  the  gravel  and  sand  fill  averages  about  500  lb.  per 
square  foot ;  250  tons  is  the  heaviest  weight  put  on  a 
shell  yet. 
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To  speed  up  the  filling  of  cylinders  a  floating  concrete 
plant  was  built ;  the  setting  of  cylinders  along  the  heart 
of  the   pier  cylinders  was   always   at   the   outer   edge 


VIEW  IX  THE  CASTING  STORAGE  YARD 


of  the  falsework  and  could  be  easily  reached.  This 
plant  is  also  used  as  a  booster  in  helping  concrete 
the  deck. 


Prevsntion  of  Dust  Explosions 
in  Grain  Elevators 

Rules  Proposed  by  Fire  Protection  Association 

to  Regulate  Construction,  Equipment, 

Operation  and  Cleaning 

WITH  the  aim  of  reducing  the  number  and  severity 
of  dust  explosions  in  elevators  and  mills,  tentative 
rules  governing  building  construction,  machinery  equip- 
ment, dust  prevention  and  dust  removal  were  submitted 
at  the  annual  meeting  of  the  National  Fire  Protection 
Association,  in  Chicago,  by  the  committee  on  Dust  Ex- 
plosion Hazards.  Separate  sets  of  rules  apply  to  ter- 
minal grain  elevators,  flour  and  sugar  mills,  pulverized 
fuel  systems  and  cocoa  grinding  and  pulverizing  sys- 
tems. An  abstract  of  a  portion  of  the  rules  relating  to 
grain  elevators  is  given  below. 

Building  Coiistruction  —  Interior  walls,  including  bin 
walls,  shall  be  smooth  and  free  from  pockets  or  ledges  on 
which  dust  may  accumulate,  but  where  ledges  cannot  be 
eliminated  they  shall  have  a  smooth  surface  and  be  made  as 
steep  as  possible.  Pipes  and  conduits  that  must  be  exposed 
shall  be  fastened  in  such  a  manner  as  to  present  a  minimum 
surface  for  the  accumulation  of  dust. 

Roofs  and  walls  of  belt  conveyor  galleries,  the  side  walls 
of  all  cupolas  above  bins,  also  all  curtain  walls  below  bins, 
shall  be  of  light  material  offering  little  resistance  to  ex- 
plosive energy.  The  term  "light  material"  contemplates 
corrugated  galvanized  iron,  corrugated  zinc,  corrugated 
asbestos,  brick-tile  or  gunite,  and  for  cupola  construction 
it  is  intended  to  apply  only  to  curtain  or  panel  walls  be- 
tween columns.  Concrete  may  be  used  if  the  window  area 
is  greater  than  the  minimum  noted  below. 

If  the  track  shed,  in  which  cars  are  loaded  and  unloaded, 
is  immediately  adjacent  to  the  working  house,  it  must  be 
separated  from  the  latter  by  a  solid  dust-proof  partition 
of  light  material.  Fixed  windows  may  form  a  part  of  this 
partition.  All  other  buildings  forming  part  of  the  elevator 
shall  be  spaced  as  far  apart  as  practicable.  Connections 
between  buildings  shall  be  only  by  belt  galleries,  tunnels  or 
sprouts.  Tunnels  not  wholly  underground  must  be  pro- 
vided   with    natural    light,    and    in    any    event    must    have 


adequate  ventilation.  Where  galleries  or  tunnels  are  con- 
netted  to  main  buildings  a  partition  or  fire  door  shall  be 
provided,  solid  except  for  entrance  door  and  apertures  for 
conveyor  belt.  The  entrance  doors  shall  be  hinged  to  swing 
into  the  tunnels  and  shall  be  self-closing.  Small  doors  or 
slides,  equipped  with  either  fusible  link  or  automatic  closing 
device,  shall  be  provided  to  close  the  apertures  for  conveyor 
belts  in  case  of  fire  or  explosion. 

All  storage  bins  shall  be  covered,  the  side  walls  extending 
solidly  to  the  roof  of  the  bins,  there  being  no  connection  be- 
tween bins.  Each  storage  bin  shall  be  vented  to  the  outside 
atmosphere  by  a  vent  pipe  of  sufficient  size.  All  bins  in  the 
outside  rows  of  the  working  house  shall  be  vented  to  the 
outside  atmosphere,  but  interior  bins  may  be  vented  into 
the  story  over  the  bins  when  mechanical  difliculties  make  it 
impossible  to  vent  such  bins  to  the  outside  atmosphere. 

Tunnels  and  basements  shall  extend  as  much  above 
natural  ground  level  as  practicable  and  shall  be  large  and 
rcomy.  All  tunnels  and  basements  shall  be  dry  and  shall 
have  all  the  natural  light  possible,  either  by  means  of  win- 
dows, areaways  or  sidewalk  glass.  Basements  of  all  build- 
ings shall  be  of  such  construction  as  to  permit  the  free 
circulation  of  air  and  shall  be  vented  by  air  shafts  ex- 
hausting above  the  roof  or  by  other  approved  method. 
Fans  or  blowers  shall  be  provided  when  the  natural  venti- 
lating capacity  is  not  sufficient  to  provide  one  complete 
change  of  air  per  hour.  To  provide  adequate  air  inlet  in 
basements  at  all  times,  permanent  openings  shall  be  made 
in  addition  to  the  doors  and  windows. 

All  buildings  and  operating  rooms  shall  be  provided  with 
a  large  area  of  windows  or  a  combination  of  windows  and 
louvres,  the  minimum  allowance  to  be  as  follows:  For 
cupolas  and  drier  building,  40  per  cent  of  the  free  wall  area 
(space  between  columns).  For  galleries  between  buildings, 
also  shipping  galleries,  10  per  cent.  For  track  shed  and 
first  story  of  other  buildings,  50  per  cent.  All  windows 
shall  be  glazed  with  plain  glass,  shall  be  easily  operative 
and  arranged  to  provide  the  maximum  ventilation  when 
open,  and  shall  be  preferably  of  the  hinged  or  tilting  type. 

Roofs  of  track  sheds,  drier  buildings,  galleries  and  all 
cupolas  shall  be  provided  with  sufficient  monitors  or  venti- 
lators to  insure,  in  conjunction  with  the  windows,  one 
complete  change  of  air  per  hour,  in  the  area  thus  ventilated. 

Removal  of  Suspended  Dust — All  elevator  leg  heads, 
garners  over  scales,  and  scale  hoppers  shall  be  equipped 
with  vents  to  the  outside   atmosphere. 

Discharge  ends  of  all  belt  conveyors,  boots  of  all  elevator 
legs,  all  fixed  belt  loaders,  and  other  points  where  there 
is  a  throw  of  the  grain,  shall  be  provided  with  adequate 
air  aspiratiop,  so  arranged  as  to  collect  only  the  floating 
dust  that  might  otherwise  escape  into  the  building.  Air 
aspiration  shall  be  strong  enough  to  remove  only  floating 
dust  and  not  kernels  of  grain. 

Drier  units  shall  be  provided  with  an  adequate  system  for 
the  removal  of  dust  created  through  the  operation  of 
driers.  Cleaning  machines  shall  be  equipped  with  dust 
collecting  systems. 

Dust  collectors  shall  be  of  the  cyclone  type,  at  least  90 
per  cent  efficient,  and  shall  be  located  outside  the  elevator 
buildings.  They  shall  exhaust  10  ft.  or  more  above  the 
roof  of  the  plant,  or  be  so  arranged  that  there  will  be  no 
opportunity  for  the  dust  from  the  exhausts  to  get  back 
into  the  elevator. 

Removal  of  Static  Dust — All  eleva'tors  shall  be  equipped 
with  some  type  of  pneumatic  or  other  eflFective  system  for 
the  removal  of  static  dust  whichcollects  on  floors,  side  walls, 
spouts,  ledges  and  boot  tanks.  The  vacuum  system  is 
recommended.  So  far  as  practicable  the  use  of  brooms  and 
brushes  for  dust  removal  shall  be  discontinued. 

For  removal  of  dust  from  motors,  drier  coils  and  other 
inaccessible  surfaces,  all  elevators  shall  be  equipped  with 
a  compressed  air  system,  operating  at  from  80  to  100-lb. 
pressure.  Either  fixed  compressor  with  suitable  piping  and 
hose  or  a  portable  compressor  set  may  be  used.  When  the 
latter  is  used  it  shall  be  provided  %vith  a  tank  of  sufficient 
capacity  to  maintain  pressure  for  a  considerable  length  of 
time,  making  it  unnecessary  to  bring  the  tank  to  pressure 
while  in  the  elevator. 
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From  the  American  Association  of  Engineers'  Convention 

Rules  of  Professional  Conduct,  a  New  Standard  License  Law  for  Engineers,  and  Other  Reports 
Presented  at  Norfolk,  Va.,  May  7-9  — Congressman  Smith  on  the  Engineer's  Political  Duty 


Principles  of  Good  Professional 
Conduct  for  Engineers 

From  Report  of  National  Practice  Committee 

THE  PRINCIPLES  enunciated  herein  were  drawn 
from  decisions  in  cases  of  question  or  difference  of 
view  as  to  professional  conduct,  of  which  44  have  been 
decided  by  the  committee.  In  the  original  draft  of 
these  principles  five  were  included  (two  each  in  Pai'ts 
I  and  II,  one  in  Part  IV)  which  are  omitted  in  the 
present  reprint,  as  they  were  referred  back  by  the  con- 
vention, for  restudy  and  revision.  The  principles  as 
here  reproduced  were  adopted  by  the  convention. 

Part  I.    Relations  of  the  Engineer  to  the  Public 

1.  The  engineer  should  regard  his  duty  to  the  public 
welfare  as  paramount  to  all  other  obligations. 

2.  He  should  not  use  his  professional  standing  as  a  means 
of  sponsoring  or  promoting  commercial  or  other  undertak- 
ings of  a  speculative  character. 

3.  He  should  scrupulously  avoid  connection,  by  act  or 
omission,  with  any  illegal  or  questionable  undertaking  or 
participation  in  any  enterprise  inimical  to  the  public 
welfare. 

4.  He  should  not  advertise  in  self-laudatory  language  or 
in  any  other  manner  derogatory  to  the  dignity  of  his  pro- 
fession. 

5.  He  should  avoid  any  publicity  giving  the  impression 
that  technical  service  in  technical  matters  can  be  dispensed 
with;  or  that  technical  proficiency  along  any  line  is  easy 
of  acquisition ;  or  that  exaggerated  returns  may  be  expected 
from  any  limited  course  of  technical  instruction. 

6.  He  should  avoid  any  questionable  statements  or  any 
statements  couched  in  language  that  would  convey  a  false 
impression,  in  any  of  his  reports,  advertisements  or  articles. 

7.  He  should  refrain  from  using  any  improper  or  ques- 
tionable methods  of  soliciting  professional  work. 

8.  He  should  participate  in  clean  politics  and  should 
strive  to  be  a  force  to  assist  in  the  cleansing  of  politics. 

9.  He  should  take  an  active  interest  in  the  public  wel- 
fare in  behalf  of  which  he  should  ever  stand  ready  to 
volunteer  his  special  knowledge,  skill  and  training  for  the 
use  and  benefit  of  mankind. 

Part  II.      Relations  of  the  Engineer  to  Clients  and  Em- 
ployers 

1.  The  engineer  should  pursue  his  professional  work  in 
a  Kpirit  of  strict  fidelity  and  full  loyalty  to  his  clients  and 
employers. 

2.  He  should  inform  a  client  or  employer  of  any  business 
connections,  interests  or  affiliations  which  might  tend  to 
influence  his  judgment  or  impair  the  disinterested  quality 
of  his  services. 

3.  He  should  accept  compensation  for  his  services  in  con- 
nection with  any  work  from  one  source  only,  except  with 
the  full  knowledge  and  consent  of  all  the  interested  parties. 

4.  He  should  regard  and  maintain  as  confidential  any 
information  obtained  by  him  relating  to  the  business  affairs 
and  technical  methods  or  processes  of  a  client  or  employer. 

h.  When  connected  with  any  work,  he  should  not  accept 
commissions,  outside  employment,  promise  of  employment, 
or  any  other  consideration  from  a  contractor  engaged  upon 
that  work. 

6.  He  should  have  no  business  dealings  or  connections 
with  any  clirnt  of  his  employer  without  the  full  knowledge 
and  approval  of  his  employer. 

7.  He  should  entertain  no  offers  of  employment  or  other 
considerations  from  a  third  parly,  when  such  may  in  any 
way  influence  his  actions  or  docisions  with  respect  to  the 
relations  which  may  exist  between  such  third  party  and 
the  engineer's  employer  or  client. 


8.  He  should  not  accept  commissions  or  other  considera- 
tions for  specifying  or  recommending  supplies,  equipment 
or  service. 

9.  He  should  have  no  interest,  direct  or  indirect,  in  any 
materials,  supplies  or  equipment  used  in  the  construction 
work  of  his  client  or  in  any  firms  receiving  contracts  for 
his  client's  work  without  in  advance  informing  his  client 
of  the  nature  of  such  interest  and  obtaining  his  sanction. 

10.  He  should  not  engage  in  the  independent  practice 
of  engineering  without  the  knowledge  and  sanction  of  his 
employer,  and  under  no  circumstances  should  he  compete 
with  his  employer  on  the  basis  of  lower  fees. 

Part  III.    Relations  of  Engitiecrs  to  Employees 

1.  The  engineer  should  treat  his  employees  or  subor- 
dinates in  a  spirit  of  fairness,  with  due  regard  and  con- 
sideration for  their  personal  welfare  and  professional 
advancement. 

2.  There  should  be  a  professional  bond  between  employer 
and  employee  when  both  are  engineers,  which  will  dictate 
and  impel  reciprocal  interest  and  mutual  consideration. 

3.  The  engineer  should  pay  adequate  salaries,  com- 
niensurate  with  the  importance  and  responsibility  involved 
in  the  service. 

4.  He  should  encourage  the  professional  pride  of  his 
employees  or  subordinates  in  their  work  and  should  offer 
them  every  means  of  protecting  their  reputations  and  the 
quality  of  the  work  entrusted  to  them  by  not  interfering 
with  the  proper  performance  of  the  duties  for  which  they 
are  responsible. 

5.  He  should  recognize  the  freedom  of  his  employees  to 
change  employment  and  should  in  no  way  hinder  employees 
or  subordinates  in  bettering  their  condition. 

6.  He  should  not  di.scharpe  an  employee,  nor  withhold 
employment  from  him,  nor  discriminate  against  him  in  any 
way  on  account  of  his  affiliations  or  activities  in  any  profes- 
sional, political  or  religious  organization. 

7.  He  should  respect  his  employee's  right  to  freedom  of 
thought,  speech  and  outside  activity  as  long  as  the  same 
does  not  impair  the  efficiency  and  value  of  the  employee's 
service. 

8.  He  should  see  that  his  employee  is  adequately  covered 
by  insurance  against  risk  of  casuality  arising  from  his 
work. 

9.  In  advertising  or  offering  employment,  he  should  re- 
frain from  any  misrepresentation  as  to  the  conditions  and 
permanency  of  such  employment. 

10.  If  in  public  employ,  he  should  assume  the  responsi- 
bility of  consistently  protecting  the  interests  of  his  subor- 
dinates. 

11.  He  should  make  every  effort  to  provide  steady  em- 
ployment for  his  employees  and  when  forced  to  discharge 
an  employee  he  should  give  the  most  generous  notice 
possible  and  exert  every  reasonable  effort  to  assist  the  em- 
ployee in  finding  another  position. 

Part  IV.     The  Engineer's   Relations  to  Other  Engineers 

1.  The  engineer  should  not  by  word,  act  or  omission  in- 
jure falsely  or  maliciously,  directly  or  indirectly,  the  pro- 
fessional reputation,  prospects  or  business  of  another 
engineer. 

2.  He  should  not  attempt  to  supplant  another  engineer 
after  definite  steps  have  been  taken  toward  his  employment. 

.3.  If  employed  in  conjunction  with  another  engineer,  and 
by  the  same  client,  he  should  not  review  and  comment  con- 
clusively upon  the  work  of  the  other  engineer  except  with 
his  full  knowledge  and  consent  or  unless  the  connection  of 
such  other  engineer  to  the  work  has  been  previously 
terminated. 

4.  He  should  not  u.se  unfair  means  to  effect  his  profes- 
sional advancement  or  to  injure  the  chances  of  another 
engineer  to  secure  and  hold  employment. 

5.  He  should  not  attempt  to  inject  his  services  into  a 
project  nt  the  expense  of  another  engineer  who  has  been 
active  in  developing  it. 

6.  He  should  not  interpose  between  other  engineers  and 
their  clients  when  unsolicited.       When  solicited,  he  should 
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avoid  any  possibility  of  doing  a  brother  engineer  an  in- 
justice. 

7.  He  should  not  seek  or  solicit  a  position  occupied  by 
another  engineer. 

8.  He  should  not  attempt  to  secure  work  on  the  basis  of 
lower  salaries  or  fees. 

9.  He  should  be  courteous,  fair,  considerate  in  his  deal- 
ings with  other  engineers. 

10.  He  should  not  commercialize  his  affiliations  with,  or 
official  position  in,  any  technical  organization. 

11.  He  should  not  use  his  professional  affiliations  to 
secure  the  confidence  of  other  engineers  in  speculative  com- 
mercial enterprises. 

12.  As  a  member  of  any  professional  organization,  he 
should  avoid  any  act  tending  to  promote  his  own  interest 
at  the  expense  of  the  dignity  and  standing  of  the  organ- 
ization. 

13.  As  an  officer  of  a  professional  org:anization,  he  should 
sedulously  avoid  any  appearance  of  using  his  position  for 
personal  advertising. 

14.  He  should  co-operate  in  upbuilding  the  engineering 
profession  by  exchanging  professional  information  and  ex- 
perience with  his  fellow  engineers  and  students  of  engi- 
neering and  by  contributing  to  the  work  of  engineering 
societies,  schools  of  applied  science,  and  the  technical  press. 

15.  He  should  regard  himself  as  a  debtor  to  his  pro- 
fession  and   should   dedicate   himself  to  its   advancement. 


A  Neglected  Duty  of  the  Engineer 

From  an  address  by  Hon.  Addison  T. 
Smith,  Chairman,  Committee  on  Irrigation 
of  Arid  Lands,  House  of  Representatives 

YOUR  profession  has  done  and  is  doing  more,  possibly, 
than  any  other  profession  for  the  safety,  comfort 
and  happiness  of  the  people.  You  have  spanned  the  rivers, 
tunneled  the  mountains,  and  erected  mighty  structures 
which  excite  wonder  and  admiration.  You  have  added  to 
the  prosperity  and  comfort  of  teeming  millions  throughout 
the  world.  In  addition  to  these  great  accomplishments,  it 
seems  to  me,  you  should  be  taking  a  more  active  part  in 
the  preservation  of  our  institutions  and  in  making  our  laws. 
Why  do  we  have  so  few  engineers  in  active  political  life? 
There  is  no.  higher  duty  for  the  citizens,  especially  for 
those  who  are  educated,  than  that  of  the  study  of  state- 
craft. The  first  consideration  of  society  is  good  govern- 
ment. Without  good  government  it  is  not  possible  for  the 
citizen  to  enjoy  the  fruits  of  his  toil,  or  to  be  protected 
in  his  life,  liberty  and  the  pursuit  of  happiness. 

To  you  men,  educated  as  engineers,  "duty"  is  an  ap- 
pealing word.  We  frequently  hear  complaints  from  all 
directions  concerning  our  legislators,  and  often  from  those 
who  take  no  interest  in  politics.  Are  we  doing  our  part 
in  helping  to  nominate  good  men  for  office,  and  aiding  in 
electing  them?  And  after  all  this  has  been  done,  are  we 
taking  them  into  our  confidence  and  aiding  by  suggestion 
and  argument  in  influencing  the  enactment  of  laws  which 
will  advance  the  general  welfare? 

Because  of  his  technical  education  and  experience  in 
handling  large  affairs  the  engineer  is  naturally  a  man  of 
influence  in  his  community,  and  on  this  account  could  be 
helpful  in  formulating  policies  and  carrying  out  plans 
which  would  be  of  the  greatest  benefit  to  the  state  and 
nation.  Have  you  been  content  to  let  others  take  the  lead 
when  it  comes  to  great  public  matters  for  which  your 
education  and  experience  equip  you? 

With  the  trained  vision  and  the  ingenuity  which  dis- 
tinguish your  profession,  you  have  a  greater  duty,  and  a 
greater  opportunity  for  enjoyment  of  that  duty,  than  have 
men  of  other  professions.  Having  this  duty  and  oppor- 
tunity, you  should  use  it — not  merely  in  handling  the 
materials  and  forces  of  Nature  for  the  good  of  men,  but 
you  should  consider  and  act  upon  ways  and  means  for 
putting  your  knowledge  into  the  really  practical  politics 
of  every-day  life,  particularly  where  these  affect  the  proper 
use  and  enjoyment  of  our  natural  resources.  So  far  as 
legal,  legislative  and  judicial  functions  are  concerned,  we 
have  not  yet  made  the  same  substantial  advance  as  has 
been  done  in  engineering;  we  have  not  devised  a  system 
of  laws  which  will  bring  to  all  the  people  their  share  of 
life  comforts  and  enjoyments.  If  we  are  to  advance,  we 
must  utilize  more  of  the  vision   of  the  engineer,  and  put 


into  practical   use  the  ingenuity  and  initiative  which  are 
supposed  to  be  his  peculiar  characteristic. 

I  am  brought  into  peculiarly  intimate  relations  with  en- 
gineers, and  in  event  of  the  adoption  by  Congress  of  a 
broad  national  policy  of  reclamation  and  settlement  of 
waste  lands  in  all  parts  of  the  country,  which  has  been 
under  consideration  by  Congress  for  several  years,  I  expect 
to  be  even  more  closely  associated  with  men  of  your  pro- 
fession. There  is  much  to  be  done  in  the  way  of  education 
of  the  public  on  the  needs  and  opportunities  of  reclama- 
tion ;  also  there  are  obstacles  to  be  overcome  in  the  way 
of  constructive  legislation.  My  committee  welcomes  any 
suggestion  which  you,  as  citizens  from  different  parts  of 
the  country,  may  make  in  this  connection,  because  I  know 
that  you  not  merely  understand  the  mechanical  or  mate- 
rial obstacles  to  be  overcome  but  also  have  the  local  view- 
point as  to  the  human  problems  and  relations. 

I  have  more  confidence  in  the  value  of  the  help  that 
you  may  render  because  I  have  seen  some  of  the  works 
which  you  have  devised  and  constructed.  My  home-state 
of  Idaho,  and  especially  the  southern  part  where  I  live, 
may  be  said  to  be  largely  a  creation  of  the  engineer,  in 
that  land  values,  and  nearly  all  prosperity  rests  upon 
the  adequacy  of  the  structures  for  water  supply  built  by 
engineers   in   private   or   governmental  employment. 

In  the  extension  of  reclamation  work  to  all  parts  of  the 
United  States,  waste  lands  in  the  South  and  East  must  be 
reclaimed  by  drainage.  The  required  works,  while  perhaps 
not  as  picturesque  as  the  great  reservoir  dams  of  the 
West,  in  the  aggregate  may  be  difficult  and  expensive  to 
build.  It  is  not,  however,  the  magnitude  of  the  work  which 
calls  into  play  the  highest  engineering  skill;  many  intri- 
cate problems  must  be  solved,  particularly  where  question 
of  economy  and  permanence  is  involved. 

In  the  past  you  have  not  done  all  that  might  have  been 
done  in  the  way  of  seeking  political  preferment  and  taking 
an  active  interest  in  public  affairs.  I  hope  for  you  a  wider 
vision  as  to  the  opportunities  which  are  before  you,  and 
particularly  of  the  duties  to  the  public  which  you  can  per- 
form, not  merely  in  your  technical  capacity  but  even  more 
in  your  ability  to  enlighten  and  lead  your  fellow-citizens. 


New  Standard  License  Law 

IN  THE  following  paragraphs  is  given  a  revised  draft 
of  the  new  standard  license  law  adopted  by  the  asso- 
ciation May  7,  1923,  on  the  basis  of  a  report  of  the  legis- 
lative committee  and  subsequent  revision  of  a  special 
committee  made  up  largely  of  members  of  stat«  examin- 
ing boards.  The  adopted  bill  is  subject  to  editorial  cor- 
rection and  -to  annotation  which  is  to  indicate  the 
manner  of  applying  the  standard  to  varying  conditions 
of  different  states. 

Sec.  1 — In  order  to  safeguard  life,  health,  and  property 
any  person  practicing  or  offering  to  practice  as  a  profes- 
sional engineer  or  a  land  surveyor  in  this  state  shall  here- 
after be  required  to  submit  evidence  that  he  is  qualified 
so  to  practice,  and  shall  be  registered  as  hereinafter  pro- 
vided, and  from  and  after  twelve  months  after  this  act 
becomes  effective  it  shall  be  unlawful  for  any  person  to 
practice  or  offer  to  practice  as  a  professional  engineer  or 
a  land  surveyor  in  this  state  unless  such  person  has  been 
duly  registered  or  specifically  exempted  as  required  by  the 
provisions  of  this  act. 

Sec.  2 — Nothing  in  this  act  shall' be  construed  as  re- 
quiring registration  for  the  purpose  of  practicing  profes- 
sional engineering  or  land  surveying  by  an  individual, 
firm,  or  corporation  on  or  in  connection  with  property 
owned  or  leased  by  said  individual,  firm,  or  corporation 
unless  the  same  involves  the  public  health  or  safety,  or  the 
health  and  safety  of  employees  of  said  individual,  firm, 
or  corporation;  provided,  however,  such  person  shall  not 
represent  himself  as.  or  use  the  title  of,  registered  pro- 
fessional engineer  unless  such  person  is  qualified  by  regis- 
tration under  this  act. 

Sec.  3-7— [Create  a  state  board  of  registration  for  pro- 
fessional engineers  and  land  surveyors  of  five  members 
appointed  by  the  Governor,  the  members  to  be  professional 
engineers  and  not  more  than  two  of  them  to  be  from  the 
same  branch  of  the  profession,  one  being  also  a  skilled 
land    surveyor;    provide    for    a    four-year    term    of    office. 
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initial  appointment  of  a  board  by  the  governor,  removal  of 
members  by  the  governor,  power  to  take  testimony,  em- 
ployment of  a  secretary  by  the  board,  election  of  officers 
and  adoption  of  rules  and  by-laws,  compensation  of  the 
board  and  payment  of  expenses  from  moneys  received, 
and  publication  of  an  annual  roster  of  registered  profes- 
sional engineers  and  land  surveyors  to  be  filed  with  the 
secretary  of  state  and  with  each  county  clerk.] 

Sec.  8 — Application  for  registration  shall  be  made  to  the 
board  on  form  prescribed  by  it,  accompanied  by  a  fee  not 
to  exceed  $15  for  professional  engineers  and  $10  for  land 
surveyors,  such  fee  to  be  retained  by  the  board.  The  ap- 
plication shall  contain  satisfactory  evidence  under  oath 
that  the  applicant  (a)  is  more  than  21  years  of  age;  (b) 
is  of  good  character;  (c)  has  engaged  in  the  practice  of 
professional  engineering  of  a  character  satisfactory  to  the 
board  for  at  least  six  years — graduation  from  an  engineer- 
ing school  of  recognized  standing  shall  count  as  three  years 
of  practice;  or  (d)  has  engaged  in  the  practice  of  land 
survej-ing  of  a  character  satisfactory  to  the  board,  for  at 
least  four  years — two  years  of  technical  school  work  suc- 
cessfully done  shall  count  as  two  years  of  that  experience, 
provided  the  college  work  included  the  study  of  surveying 
with  the  necessary  mathematics. 

Sec.  9-11 — [Provide  for  examinations  for  registration  at 
least  twice  a  year,  either  oral  or  written  or  both,  or  an 
investigation  of  the  applicant's  professional  record;  regis- 
tration without  examination  within  one  year  after  adop- 
tion of  the  act,  on  evidence  that  the  applicant  is  engaged 
in  practice;  and  issuance  of  a  registration  certificate  for 
a  fee  of  $10.] 

Sec.  12 — The  board  shall,  from  time  to  time,  examine  the 
requirements  for  the  registration  of  professional  engineers 
and  land  surveyors  in  other  states,  territories  and  coun- 
tries, and  shall  record  those  in  which,  in  the  judgment  of 
the  board,  standards  not  lower  than  those  provided  by  this 
act  are  maintained.  The  board  is  hereby  empowered  to 
arrange  for  reciprocal  registration  of  professional  engi- 
neers and  land  surveyors  in  other  states  or  countries  and 
to  allow  registered  professional  engineers  and  land  sur- 
veyors from  those  states,  territories,  and  countries  so  re- 
corded to  practice  in  this  state  under  terms  mutually  agreed 
upon.  The  secretary  of  the  board,  upon  the  presentation 
to  him  by  any  person  of  satisfactory  evidence  that  such 
person  holds  a  reciprocal  registration  certificate  issued  to 
such  person  by  proper  authorities  in  any  such  state,  terri- 
tory or  country,  shall,  upon  the  payment  of  a  fee  of  $1, 
issue  to  such  person  a  certificate  of  registration  under 
this  act. 

Sec.  13 — The  board  shall  have  power  to  revoke  the  cer- 
tificate of  registration  of  any  professional  engineer  or  land 
surveyor  registered  hereunder  who  is  found  guilty  of  any 
fraud  or  deceit  in  his  practice  or  in  securing  a  certificate 
of  registration,  or  of  gross  negligence,  incompetence  or  mis- 
conduct in  the  practice  of  professional  engineering  or  land 
surveying.  [Charges  to  be  in  writing,  a  hearing  to  be 
held  within  three  months,  a  four-fifths  vote  of  the  board 
to  be  necessary  for  revocation,  and  appeal  allowed  to  civil 
courts.] 

Sec.  14 — [Fixes  annual  renewal  fee  for  renewal  certifi- 
cate.] 

Sec.  15 — [Provides  for  use  of  authorized  seal  by  a  regis- 
tered engineer  or  surveyor.] 

Sec.  16 — Nothing  in  this  act  shall  be  construed  as  pro- 
hibiting a  corporation,  association  or  partnership  from 
engaging  in  the  practice  of  professional  engineering  or  land 
surveying  in  this  state,  provided  the  per.son  or  persons 
connected  with  such  corporation  or  partnership  in  respon- 
/  sible  charge  of  the  designing  or  supervision,  which  con- 
stitutes such  practice,  is  or  are  registered  as  herein  re- 
quired for  professional  engineers  or  land  surveyors.  The 
same  exemptions  shall  apply  to  corporations  as  apply  to 
individuals  under  this  act. 

Sec.  17 — [Exempts  from  the  provisions  of  the  act  a 
non-resident  offering  to  practice;  a  non-resident  practicing 
not  more  than  ."iO  days  in  any  calendar  year,  if  he  is  regis- 
tered in  his  own  state;  a  non-resident  practicing  during  the 
time  his  application  for  registration  is  pending;  a  non- 
resident practicing  as  consulting  associate  of  a  registered 
professional  engineer  or  land  surveyor  for  not  more  than 
80  days  in  any  year;  employees  of  registered  or  exempt- 
engineers  or  surveyors;  and  government  officials.  No 
exempt  persons  are  authorized  to  use  the  title  registered 
professional  engineer,  professional  engineer,  or  registered 
land  surveyor.] 


Sec.  18 — [Provides  penalties  for  unauthorized  practice 
or  offer  to  practice,  wrongful  use  of  registration  certificate, 
false  evidence  before  the  board,  etc.] 

Sec.  19 — This  act  shall  not  apply  to  any  architect  regis- 
tered by  the  state  under  the  provisions  of  the  act  creating 
the  State  Board  of  Architecture.  [This  section  to  be  used 
only  when  there  is  already  a  law  on  the  statute  books 
licensing  architecture.] 

*  *  * 

Public  Worf^s  Planning  as  Related  to 
the  Tax  Burden 

From       the       Presidential 
Address  of  A.  N.  Johnson 

THERE  IS  an  insistent  demand  for  a  reduction  of  the 
tax  rate,  and  an  equally  insistent  demand  for  public 
improvements:  a  demand  for  economy  on  the  one  hand, 
coupled  with  a  demand  for  expenditures  on  the  other. 
Can  these  demands  be  reconciled? 

We  know  from  long  experience  that  money  for  public 
improvements  has  been  lavishly  voted  without  much  con- 
sideration of  any  settled  policy.  We  begin  today  what  we 
find  ourselves  unable  to  finish  tomorrow.  We  stop  what 
we  have  begun,  only  to  make  a  fresh  start,  with  the  loss 
of  energy  required  to  get  under  way  once  again — quite 
comparable  in  effect  to  stopping  and  starting  a  heavy 
train. 

A  most  obvious  saving  and  ultimate  economy  would  result 
if  a  continuing  sound  policy  toward  public  improvements 
were  first  formulated  and  then  followed.  Year  after  year, 
in  city,  county  and  state,  as  well  as  in  national  govern- 
ment affairs,  engineers  have  made  recommendations  and 
laid  down  plans  of  procedure  for  prosecution  of  various 
works  over  a  period  of  years.  But  these  plans  and  sug- 
gestions have  somehow  not  met  with  effective  public  sup- 
port. The  very  fact  that  politicians  have  seen  fit  often 
to  follow  quite  a  contrary  course  is  evidence  that  they 
know  that  the  engineers'  recommendations  have  but  small 
weight  with  the  public  generally.  It  must,  therefore,  rest 
with  the  engineers  themselves  to  arouse  public  sentiment, 
to  make  clear  to  all  that  if  real  economy  is  to  be  secured 
a  logical  plan  of  procedure  must  prevail.  In  such  a  course 
lies  the  only  hope  for  ultimate  reduction  in  wasteful  ex- 
penditures for  public  improvements. 

The  improvements  must  be  made;  expense  must  be  re- 
duced. The  engineers  arc  in  position  to  accomplish  much 
toward  a  solution  of  the  problem.  But  it  is  not  sufficient 
that  a  good  plan  be  evolved,  a  sound  policy  outlined.  The 
public  must  be  convinced.  In  this  situation  there  is  a 
distinct  place  for  the  engineer,  both  for  himself  and  the 
public  to  consider. 

*  *  * 

Public-Service  Engineering  Compensation 

From   Progress   Report    of  Committee   on 
Salaries    of    Engineers    in    Public    Service 

THE  REPORT  recommends  reaffirming  the  salary 
schedules  adopted  by  the  association,  and  discusses 
means  for  bringing  about  their  adoption  by  public 
officials.  Finally,  in  the  extract  quoted,  it  points  out 
that  engineers  themselves  must  fight  for  adequate 
compen.sation. 

.lust  as  long  as  engineers  will  work  for  their  present 
small  salaries  the  public  is  not  going  to  worry  at  all  about 
what  the  engineer  thinks  of  the  inadequacy  of  these  sal- 
aries. The  engineer  need  not  delude  hinuself  that  his 
sacrifices  are  appreciated  by  anybody  but  his  family  and 
himself,  for  they  are  not.  The  attitude  of  the  public  is. 
in  the  first  instance,  one  of  supreme  indifference  as  to  the 
engineer'.^  compensation.  This  will  always  he  true.  When, 
in  the  second  instance,  the  public  learns  of  the  cngi.iccr's 
discontent  these  questions  immediately  are  raised:  "He 
knew  what  the  job  paid  before  he  asked  for  it.  If  he 
didn't  like  the  pay  why  did  he  ask  for  the  job?  If  the 
pay  is  .so  poor  why  do  so  many  seek  these  jobs?"  The 
engineer's  eternal  hope  for  an  increase,  based  on  recogni- 
tion of  the  true  value  of  his  services,  as  well  as  his  more 
or  less  unselfish  desire  to  render  a  public  service,  alike 
are  unknown  to  the  desperately  busy  and  prcoccupifd 
public. 
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Good  Practice  in  the  Design 
of  Crane  Runways 

A  Condensed  Discussion  of  Impact  Effect,  Lateral 

Stiflfening,  Expansion,  Rail  Fastening 

and  Miscellaneous  Points 

By  Robins  Fleming 

structural  Engim-fr.  American  Bridge  Co.,  New  York  City 

METHODS  of  calculating  stresses  and  proportioning 
member.s  of  crane  runways  may  be  found  in  text- 
books, but  some  points  on  design  which  experience  shows 
to  be  important  are  not  usually  found  in  the  books.  The 
present  article  discusses  a  number  of  such  points. 

Load  Data — If  the  designer  knows  whose  make  of 
crane  will  be  used,  he  can  design  for  actual  wheel  loads 
and  clearances.  But  a  mill  building  or  crane  runway 
is  often  designed  and  fabrication  commenced  before  the 
owner  has  bought  the  crane,  and  the  designer  then  must 
use  available  information  on  other  cranes  of  the  lift- 
ing capacity  that  is  to  be  provided  for.  A  table  of  loads, 
wheel  bases  and  clearances  for  electric  traveling  cranes 
prepared  by  the  writer  for  Merriman's  "American  Civil 

TABLE  I— LOADS  AND  CLEARANCES  FOR  ELECTRIC  CRANES 


TABLE  II— DATA  FOR  250-TON  ELECTRIC  TRAVELING  CRANES 
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Loads  given  do  not  include  impa.^t 


Engineers'  Handbook"  (4th  edition,  p.  829)  is,  by  per- 
mission of  the  publishers,  reproduced  here  as  Table  I. 

Data  relating  to  a  proposed  250-ton  crane  submitted 
by  different  manufacturers  are  given  in  Table  II.  In 
this  table  the  term  "double  track"  means  two  rails  7  to 
10  in.  apart  on  each  girder,  the  crane  wheels  being  made 
to  bear  on  both  rails;  the  wheel  load  given  is  the  load 
on  each  rail. 

Thy  designer  of  a  runway  to  carry  a  crane  of  100  or 
more  tors  capacity  should  have  the  opportunity  of  re- 
viewing his  calculations  from  data  obtained  after  the 
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Loads  given  do  not  include  impact. 


crane  is  purchased.  It  is  well  for  him  to  do  so  in  all 
cases,  but  it  is  especially  important  with  cranes  of 
unusual  capacity. 

Impact — Stresses  due  to  wheel  loads  should  be  in- 
creased 25  per  cent  for  impact,  or,  what  is  the  same 
thing,  the  actual  wheel  loads  should  be  increased  25  per 
cent.  Some  engineers  think  that  impact  should  be 
assumed  in  accordance  with  the  capacity  of  the  crane. 
A  5-  or  10-ton  crane,  they  think,  is  subject  to  much 
rougher  usage  than  one  of  40  or  50  tons,  and  for  this 
reason  they  would  reduce  the  impact  of  25  per  cent  to 
10  per  cent  for  the  heavy  crane.  This  reasoning  is  not 
verified  by  experience.  A  careless  operator  may  be  in 
the  cage  of  a  50-ton  as  well  as  in  that  of  a  10-ton  crane. 
Sudden  stopping  or  starting,  pulling  loads  at  an  angle, 
slips  in  the  hoisting  chains  are  common  to  heavy  cranes 
as  well  as  to  light  ones. 

The  minimum  distance  between  two  cranes  on  a  crane 
runway  usually  varies  from  22  ft.  for  5-ton  cranes  to 
5  ft.  for  50-ton  cranes,  center  to  center  of  adjacent  end 
wheels.  It  is  improbable  that  when  the  cranes  are  close 
together  both  of  them  will  be  carrying  maximum  load, 
and  therefore  no  impact  need  be  included  when  stresses 
due  to  two  cranes  on  the  same  girder  are  computed.  Of 
course  if  the  stresses  obtained  are  less  than  the  stresses 
due  to  a  single  crane  with  impact,  the  girder  should  be 
proportioned  for  the  latter  case. 

For  hand-power  cranes  impact  may  be  assumed  at 
10  per  cent;  girders  designed  on  this  basis  have  proved 
amply  rigid  in  practice. 

Longiti'dinal  Traction  Stresses — The  tractive  force  to 
be  resisted  on  each  side  of  the  runway  may  be  assumed 
at  10  per  cent  of  the  load  on  that  side  from  all  the 
cranes,  distributed  along  the  entire  length  of  the  runway 
cr  between  expansion  joints  in  a  long  runway.  Knee- 
braces  from  girders  to  columns  are  commonly  used  to 
resist  the  longitudinal  forces.  A  better  way,  where 
practicable,  is  to  carry  the  tractron  stresses  to  the 
ground  by  diagonals  in  occasional  bents,  say  100  or 
150  ft.  apart.  If  this  is  done,  kneebraces  can  safely 
be  omitted  throughout. 

Expansion  and  Contraction  —  How  much  provision 
should  be  made  for  expansion  and  contraction  in  crane 
runways  depends  largely  upon  the  variations  of  tempera- 
ture to  which  they  are  liable.  Runways  under  ordinary 
conditions  nave  been  built  600  ft.  and  longer  without  any 
provision  for  expansion  save  that  the  ends  were  free  to 
move,  that  is,  they  were  not  confined  by  any  adjoining 
structure.  This  allows  300  ft.  of  runway  to  expand  or 
contract  by  the  tipping  of  the  columns.    There  is  a  ease 
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of  a  shipyard  runway  1,000  ft.  long  resting  on  columns 
57  f^  high  which  has  no  provision  for  expansion,  but  the 
length  of  600  ft.  should  seldom  be  exceeded  without  some 
provision  being  made.  Runways  about  furnaces  should 
receivs  special  consideration  because  of  the  chance  that 
they  may  be  frequently  subjected  to  high  temperatures. 

Long  lines  of  girders  are  liable  to  overrun  in  length 
unless  great  care  is  used  in  fabrication.  Expansion 
joints,  allowing  adjustment  in  erection,  are  one  means 
of  overcoming  this  difficulty. 

Lateral  Stiffness — Provision  should  be  made  to  resist 
the  horizontal  thrust  due  to  the  travel  of  the  load  upon 
the  crane  bridge.  Much  trouble  in  runway  girders  has 
come  from  failing  to  properly  care  for  this  thrust.  A 
common  requirement  in  specifications  is  that  the  hori- 
zontal thrust  on  a  crane  runway  shall  be  assumed  equal 
to  20  per  cent  of  the  lifting  capacity  of  the  crane,  divided 
equally  among  all  the  wheels  or  10  per  cent  divided 
equally  between  the  wheels  bearing  on  one  rail.  This 
thrust,  applied  at  the  top  flange  of  the  girder,  subjects 
it  to  double  duty  in  resisting  both  vertical  and  horizontal 
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RIGHT  AND   WRONG   DETAILS   OF  CRANK   Rf.NAWAVS 

bending,  and  makes  nectssarj'  the  provision  of  additional 
strength  as  well  as  .stiffness  in  this  flanj;c.  To  meet 
these  requirements  the  design  of  top  flange  shown  by  the 
sketch  Fig.  1  is  recommended  in  some  texl-books,  a 
channel  over  two  angles.  This  is  easy  of  calcu.ation,  but 
its  use  is  quite  limited  in  practice.  To  secure  an  even 
bearing  of  rail  on  the  channel,  unless  the  clear  distance, 
o,  between  heads  of  rivets,  is  greater  than  the  width  of 
rail  base  (or  splice  bars  if  the  angle  type  is  u.=ed).  the 
rivets  must  be  countersunk  and  chipped.  This  is  diflicult 
to  do  satisfactorily  in  the  thin  webs  of  channels,  besides 
being  costly.  To  bring  rivet  heads  outside  the  base  of 
/the  rail,  flange  angles  with  not  less  than  t5-in.,  preferably 
6-in.,  outstanding  legs  should  be  used.  The  covers  can 
be  flat  plates  if  of  sufl^cient  lateral  strength,  rolled  chan- 
nels if  it  is  practicable  to  use  them,  or  built-up  channels, 
as  in  Fig.  3. 

The  working  flange  stress  from  vertical  loading  with 
impact  added  is  usually  given  in  specifications  as  16,000 
lb.  per  sq.in.  net  tension.  When  the  ratio  of  the  laterally 
unsupported  length.  /,  of  the  top  flange  to  its  wdth.  h, 
exceeds  12,  the  compressive  working  stress  should  not 
exceed  19,000  —  250  \!h.  For  combined  lateral  and 
Vertical  loadings  the  working  stress  may  be  incrca.'ted 
12J  per  cent,  provided  the  section  thus  obtained  is  not 
less  than  that  from  the  vertical  loading  alone. 


To  avoid  undue  deflection  from  moving  loads  the  depth 
of  crane  girders  should  be  not  less  than  1/16  the  span 
length. 

Girders  of  short  span  and  for  cranes  of  moderate 
capacity  are  often  made  of  a  single  I-beam  stiffened  by  a 
horizontal  channel  attached  close  to  the  top  flange,  as  in 
Fig.  2.  The  vertical  loads  may  be  considered  carried  by 
the  I-beam  and  the  lateral  loads  resisted  by  the  channel. 
In  determining  the  working  stress  to  be  used  in  the  top 
flange  for  vertical  loading  the  width  h  in  ratio  l/h  is 
considered  the  distance  h  in  Fig.  2.  A  stress  of  16,000. 
lb.  per  sq.in.   is  used  for  the  horizontal  channel.     No 


TABLE  III— CRANE  GIRDERS  FOR 

CRANE  OF 

60-FT.  SPAN 

Capacity 

Of  Crane. 

Tons 

16-Ft, 
I-Beam 

Girder 
Channel 

20-Ft. 
I-Beam 

Girder 
Channel 

24-Ft.  Girder 
I-Beam       Channel 

5 

10 
15 
20 

In.  Lb. 
15-42  9 
18-54  7 
20-55  4 
24-79.9 

In.  Lb. 
8-11    5 
8-11.5 
8-115 
8-11.5 

In    Lb 
18-54   7 
20-70 
24-79  9 
24-95 

In.  Lb. 
8-115 
8-11.5 
8-11.5 

10-15.3 

In.  Lb.        In.  Lb. 
20-65  4       10-15.3 
24-79  9       10-15.3 
24-115         10-15.3 
Plate  Girder 

impact  is  added  to  the  assumed  la.eral  loading.  Table 
III,  a  list  of  I-beam  girders  with  lateral  stiffening  chan- 
nels for  some  runway  sizes  in  common  use,  is  taken  from 
the  standards  of  a  fabricating  company. 

Runways  carrying  heavier  cranes  or  of  longer  spans 
than  those  shown  in  Table  III  are  made  of  plate  girders. 
For  lengths  up  to  about  35  ft.  the  top  flange  may  be 
stiffened  laterally  by  a  built-up  channel  of  a  plate  and 
two  angles,  as  in  Fig.  3.  The  plate  should  be  of  a  width 
not  less  than  1  20  the  span  length.  As  before  mentioned, 
the  gage  of  rivets  in  outstanding  legs  of  angles  should 
be  such  as  to  allow  the  base  of  rail  to  clear  rivet  heads 
without  countersinking.  For  long  spans,  especially  in 
out-of-door  runways,  stiffening  girders  are  necessary; 
Fig.  4  is  an  illustration.  The  two  girders  should  be  not 
less  than  1  12  to  1  15  the  span  length  apart.  A  section 
as  in  Fig.  5  should  not  be  used.  Experience,  costly  in  one 
case,  has  shown  that,  especially  in  long  spans,  the  hori- 
zontal girder  under  stress  is  liable  to  deflect,  throwing 
stress  into  the  angle  brackets  and  causing  twisting  in 
the  main  girder. 

Where  two  runways  adjoin,  the  inner  girders  can 
usually  be  latticed  together,  thereby  reducing  the  amount 
of  material  over  that  required  for  stiffening  each  girder 
separately. 

Rail  Fastenings — The  fastening  of  rails  to  girders  is 
quite  important.  For  rails  resting  on  I-beams,  hook 
bolts  in  pairs  abouv  2  ft.  center  to  center  of  pairs  are 
used.  Bolts  :;  in.  in  diameter  may  be  used  for  40-lb.,  and 
J  in.  for  60-  and  80-lb.  rails.  They  should  be  mile  to 
allow  A  in.  adjustment  either  way  for  alignment  of  the 
rails.  Rails  re.sting  on  the  top  flanges  of  built-up  girders 
should  be  attached  by  clamps  spaced  not  more  than  3  or 
4  ft.  apart.  Clamps  require  not  less  than  6-in.  legs;  the 
adjustment  of  the  rails  is  obtained  by  means  of  eccentric 
washers  (patented  clamps  that  have  given  excellent  satis- 
faction are  on  the  market).  Substantial  splice  bars 
.should  be  provided  for  the  rails.  Split  washers  or  nut 
locks  should  be  usea  on  all  hook  Ijolts  and  bolts  for  rail 
clamps,  rail  splices  and  crane  stops. 

Riveting  of  rail.-^  to  top  flanges  is  not  to  be  commended, 
as  it  gives  no  means  for  adjusting  the  alignment. 

Crane  Columns — Crane  runway  girders  in  industrial 
buildings  rest  either  on  column  brackets  or  on  columns 
with  the  lower  part  made  wider  than  the  upper  in  order 
that  the  load  from  the  crane  girder  may  be  transmitted 
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directly  to  the  column  base.  By  reason  of  the  eccen- 
tricity involved  the  use  of  brackets  should  be  restricted 
to  cranes  of  not  more  than  10  tons  capacity,  preferably 
5  tons.  In  proportioning  columns  the  bending  stresses 
from  bracket  loads  should  be  calculated  and  added  to 
stresses  from  direct  loads.  With  columns  as  in  Fig.  6, 
eccentricity  is  reduced  to  a  minimum;  the  crane-girder 
load  is  carried  to  the  base  by  the  channel,  the  two  con- 
necting angles  and  the  portion  of  the  web  plate  between. 
For  heavy  loads  an  I-bean  is  sometimes  used  instead  of 
a  channel.  In  colunms  of  the  gun  .shop  of  the  Crucible 
Steel  Co.  at  Harrison,  N.  J.,  20-in.  I's  and  6x6-in. 
angles  were  used. 

Separate  columns  are  sometimes  used  under  crane 
girders.  These  possess  the  advantage  of  having  stresses 
determinate,  but  require  more  steel  and  are  not  as  stiff 
laterally  as  the  wider  columns  of  Fig.  6.  Separate 
girders  and  columns,  parallel  and  close  to  those  carrying 
galleries,  were  used  for  the  crane  runway  in  the  machine 
shop  of  the  American  Bridge  Co.  at  Pencoyd,  Pa.  This 
was  done  at  the  suggestion  of  the  late  P.  L.  Wolfel.  His 
object,  to  prevent  vibration  in  the  gallery  floors  from  the 
running  of  the  crane,  was  thoroughly  accomplished, 
although  at  considerable  expense. 

The  girders  of  out-of-door  runways  are  often  sup- 
ported by  A-shaped  frames.  The  spread  at  the  base 
should  be  not  less  than  one-fifth  the  height.  To  make 
available  as  great  an  area  covered  by  the  crane  as  pos- 
sible the  inner  leg  of  the  frame  is  made  vertical  and  thus 
carries  most  if  not  all  the  direct  load.  The  outer  leg 
acts  as  a  brace  or  backstay.  A-frames  should  be  de- 
signed for  lateral  stiffness  as  well  as  for  direct  loads. 

When  runway  girders  are  made  as  in  Fig.  4  they 
should,  if  not  too  high,  be  supported  by*  wide  latticed 
columns  with  vertical  legs,  one  leg  under  each  girder. 
The  legs  are  usually  rolled  or  built-up  channels  or 
I-sections. 

Crane  Clearances — Ample  clearances  should  be  allowed 
— not  less  than  2  in.  for  side  and  3  in.  for  vertical.  By 
clearance  is  meant  the  distance  between  the  crown  of 
rivet  heads  in  the  steel  structure  and  the  outermost 
portion  of  the  crane.  The  reasons  for  clearance  are  obvi- 
ous. Columns  may  not  be  straight  or  perpendicular  to 
the  base,  trusses  may  deflect,  or  there  may  be  a  slight 
unlooked-for  projection  on  either  truss  or  crane. 

Other  Points — In  designing  crane  girders,  the  resist- 
ance of  web  plates  to  buckling  and  the  strength  of  stiff- 
eners,  especially  end  stiffeners,  should  be  considered.  In 
these  particulars,  standard  specifications,  such  as  those 
of  the  A.S.C.E.  or  the  A.R.E.A.,  can  be  followed. 

The  designer  should  bear  in  mind  the  detailer.  A 
mistake  not  uncommon  is  to  make  the  vertical  leg  of  the 
top  flange  angles  of  girders  of  a  depth  that  will  allow  but 
a  single  row  of  rivets,  when  two  rows  may  be  required 
to  take  horizontal  shear  and  vertical  load.  Rivets  should 
be  spaced  for  horizontal  shear  in  the  bottom  flange  and 
for  the  resultant  of  horizontal  shear  and  vertical  wheel 
load  in  the  top  flange.  Wheel  loads  may  be  assumed  to 
be  distributed  by  the  rail  over  a  length  equal  to  the  depth 
of  the  girder  but  not  to  exceed  30  in. 

Ladders  .should  be  provided  at  each  end  of  a  crane 
runway,  at  the  cage  end  of  the  crane. 

Yard  crane  girders  should  have  rigid  connections  to 
A-frames,  and  the  tops  of  the  A-frames  should  not  be 
made  too  narrow.    No  light  members  should  be  used  in 


yard  runways.  Cover  plates  should  be  used  on  all  out- 
.'-ide  girders,  otherwise  water  is  liable  to  collect  in  the 
trough  between  the  angles  under  the  rail  and  cause  cor- 
rosion where  strength  is  most  needed  for  supporting 
the  rail. 

Girders  in  adjacent  spans  should  have  the  same  depth 
when  practicable,  even  if  the  span  lengths  of  the 
girders  are  different. 

When  crane  runways  are  installed  in  old  buildings 
care  should  be  taken  that  the  buildings  are  strengthened, 
where  need  be,  for  direct  loads  and  vibration.  Addi- 
tional bracing  is  usually  requred. 

Rail  splices  should  be  staggered  by  not  less  than  10  ft., 
i.e.,  the  splice  on  one  side  of  the  runway  should  not  come 
opposite  the  splice  on  the  other  side  by  that  distance. 
Joints  between  rails  should  be  left  in  perfect  adjustment 
so  that  there  will  be  no  jar  when  wheels  pass  over 
rail  ends. 

Crane  Troubles — Faulty  design  in  the  runway  has 
been  the  cause  of  many  crane  troubles.  The  lack  of 
lateral  stiffness  in  the  girders  has  already  been  men- 
tioned. But  it  should  not  be  assumed  that  the  cause  of 
all  crane  troubles  is  in  the  design  of  the  runway.  "Of 
course  we  hold  the  builders  of  the  runway  responsible," 
said  a  superintendent  to  the  engineer  sent  to  investigate 
the  reason  of  a  crane  continually  getting  out  of  align- 
ment. The  crane,  though  of  75  tons  capacity,  had  been 
overloaded  60  per  cent  and  the  wheel  base  was  too  short 
for  the  span  of  100  ft.;  but  the  real  cause  of  the  diflS- 
culty  was  that  the  wheels  at  one  end  carriage  were  not 
exactly  the  same  size  as  those  at  the  other,  thus  causing 
a  binding  action  in  the  crane  and  throwing  the  rails  out 
of  alignment. 

In  another  instance  the  foundations  were  settling  un- 
evenly. In  a  third,  the  crane  itself  had  become  askew, 
one  end  running  8  or  9  in.  ahead  of  the  other.  In  still 
another,  two  cranes  on  the  same  runway  were  continually 
being  brought  close  together.  The  girders  were  of  long 
span  and  designed  for  but  one  crane  and  were  thus  over- 
loaded, causing  decided  vibration.  This  is  not  a  lone 
instance. 

The  only  remedy  to  prevent  overloading  in  cases  like 
the  last  mentioned  is  to  attach  a  permanent  spacer  to  one 
crane;  instructions  to  crane  operators  are  not  sufficient. 
-There  may  be  exceptions  to  this  rule,  however.  The 
writer  has  in  mind  an  extension  built  of  a  strength 
nearly  double  that  of  the  original  runway.  Upon  calling 
attention  to  the  fact  he  was  told  that  instructions  would 
be  given  that  loads  of  the  full  capacity  of  the  new  crane 
should  be  carried  midway  between  the  girders  of  the  old 
portion.  Five  years  have  passed  and  no  trouble  has  been 
reported,  so  that  presumably  instructions  have  been  fol- 
lowed ;    there  is  still  time  for  an  accident,  however. 

Two  common  causes  of  crane  troubles  are  neglect  and 
carelessness.  Crane  runways  are  seldom  examined  until 
there  is  trouble.  The  rail  fastenings  are  then  usually 
found  to  be  loose.  It  is  submitted  that  a  structure  of 
this  nature  should  be  \iewed  in  the  same  light  as  a  rail- 
road track,  where  the  rails  are  watched  continually  for 
changes  in  alignment  and  for  looseness  in  the  connec- 
tions. Operators  are  often  careless  in  allowing  heavy 
pieces  to  swing  and  strike  the  supports.  An  examination 
of  runways  about  steel  mills,  foundries  and  shipyards 
often  shows  badly  indented  columns  and  bracing,  which 
means  a  material  weakening  of  the  structure. 
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Uncontrolled  Pollution  of  Bogota 
Water  Supply 

Primitive  Insanitary  Conditions  on  Water  Gather- 
ing Areas  Cause  High  Typhoid  and  Dysentery 
— Chlorinators  Recently  Installed 

WATER-BORNE  typhoid  and  dysentery  prevail  to 
an  alarming  degree  in  Bogota,  Colombia.  Recently 
George  C.  Bunker,  physiologist  to  the  Panama  Canal, 
investigated  the  five  water  supply  sources  of  the  city. 
He  installed  chlorinators  on  four  of  the  supplies  and 
exacted  a  promise  from  the  officials  of  the  Board  of 
Sanitation  to  complete  the  installation  on  the  fifth,  which 
Mr.  Bunker  was  unable  to  do  because  of  a  month's 
illness  from  the  disease  he  was  attempting  to  combat. 
Extracts  from  Mr.  Bunker's  report  to  the  Board  of 
Sanitation  and  other  observations  made  by  him  follow. 

Water  is  supplied  to  the  city  from  five  sources,  two  of 
which  are  small  rivers  while  the  other  three  are  still 
smaller  streams.       The  water  from  each  source  flows  by 


INDEPENDENCE   PARK,   CATHEDRAL,   MONSERRATE  HILL 
From   600  to   2.000   people  visit   tliis  church  every   Sunday. 
Althougli    located    on   watershed    of    city    .supply    no   public 
conveniences  exist.     Typhoid  is  continuous   in  consequence. 

gravity  into  the  distribution  system.  Tanks  are  provided 
for  only  two  of  the  supplies.  During  the  rainy  season  the 
water  in  the  districts  supplied  by  the  two  rivers  is  neces- 
sarily dirty  because  no  attempt  is  made  to  remove  the  clay. 
It  is  probable  that  one-third  of  the  distribution  system  is 
in  bad  shape.  The  gi-eater  part  of  the  mains  as  originally 
laid  was  rather  thin  spiral  steel  pipe,  which  has  been  in 
the  ground  long  enough  to  become  badly  corroded,  with  the 
result  that  the  water  escapes  when  the  pipes  are  under 
pressure  and  contaminated  ground  water  enters  when  the 
pipes  are  empty  or  half  full.  The  sanitary  conditions  in 
the  two  river  drainage  areas  are  very  bad. 

To  observe  conditions  on  the  watershed  of  San  Cristobal 
River,  a  trip  was  made  over  one  of  the  roads  near  the 
.stream;  52  persons  and  42  burros,  oxen  and  pigs  were 
encountered  in  35  minutes  of  riding  over  a  short  section. 
The  road  was  spotted  with  the  fseces  of  the  different  ani- 
mals while  those  of  human  beings  were  observed  along  the 
sides.  It  is  estimated  that  about  3,000  persons  pass  to 
market  over  this  road  each  week  and  that  practically  the 
.same  number  return.  Such  a  wholesale  pollution  of  this 
watershed  and  especially  tho.se  portions  close  to  the  river 
constitutes  a  dangerous  menace  to  the  health  of  those 
people  in  Bogota  who  live  in  the  district  supplied  by  water 
from  the  Rio  San  Cristobal. 

Along  the  short  section  of  road  traversed  several  points 
were  noted  from  which  the  ground  sloped  so  that  a  mod- 
erate or  heavy  rainfall  would  quickly  wash  all  of  the 
accumulated  excreta  directly  into  the  river.     Unfortunately 


CHLORINATOR  HOUSE  FOR  CHAPINERO  SUPPLY 
Chlorine   is   fed   into  discharge   from   conduit   leading  from 
stream  to  the  storage  tanks  in  foreground. 

this  river  is  a  very  rapid  flowing  stream  which  means  that 
self-purification  cannot  be  counted  upon  to  remove  any  of 
the  polluting  material  introduced  into  it. 

The  most  glaring  example  of  pollution  and  one  which  is 
v.'ell  known  by  the  public  is  that  of  the  Rio  San  Francisco 
supply.  Part  of  the  area  draining  into  this  river  is  made 
up  of  the  south  and  east  slopes  of  Monserrate  Hill  on  the 
top  of  which  a  church  of  the  same  name  is  situated.  On 
every  Sunday  from  600  to  2,000  people  visit  this  church  and 
there  are  no  privies  or  dry  closets  in  the  vicinity.  Under 
the  existing  conditions  excreta  containing  disease  germs  are 
continually  deposited  on  Monserrate  Hill  and  intermittently 
carried  down  into  Rio  San  Francisco  by  the  rains  with  the 
result  that  a  sort  of  endless  chain  of  infection  exists.     The 


LAU.N'DRY   LAID  OUT  TO   DRY  AFTER   BEING   WASHED   IN 
STREAM  SUPPLYING  BOGOTA  WITH  WATER 

pollution  of  Rio  San  Francisco  by  the  excreta  on  Monser- 
rate Hill  furnishes  the  clearest  demonstration  of  water- 
borne  typhoid  fever  and  dysentery  which  I  have  encoun- 
tered in  seventeen  years'  experience  in  water  purification. 


Lehigh  University  Plans  Enlarged  Facilties 

President  Richards  of  Lehigh  University  has  an- 
nounced a  plan  for  the  enlargement  of  the  university 
facilities  which  calls  for  an  expenditure  of  $11. 7.58, 000. 
This  money  is  to  be  used  in  the  establishment  of  the 
Lehigh  In.stitute  of  Research  and  in  erecting  and 
endowing  several  new  buildings.  President  Richards 
stated  that  Lehigh  needs  a  new  library  and  auditorium, 
a  metallurgical  laboratory,  a  mechanical  and  electrical 
engineering  building,  a  marine  engineering  laboratory 
and  naval  tank,  an  hydraulic  laboratory,  a  biological 
greenhouse,  an  infirmary  and  an  armory. 
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Cloudburst  Flood  at  Hot  Springs,  Arkansas 

Rainfall  of  Five  Inches  in  Two  Hours  on  May  14  Overtaxed  the  Capacity  of  the  Covered  Channel  of 
Hot  Springs  Creek  in  Mountain  Gap  Traversed  by  City's  Principal  Street 

By  John  R.  Fordyce 

Consulting  Engineer,  Hot  Springs,  Arlt, 


ABOUT  five  on  the  afternoon  of  May  14  a  cloudburst 
.  flood  swept  from  the  sides  of  the  hill  down  into  the 
valley  in  which  is  situated  the  city  of  Hot  Springs. 
This  flood  is  of  a  special  interest  to  engineers  because 
of  the  fact  that  the  original  channel  of  the  small  stream 
which  drains  the  mountain  area  is  covered  by  an  arch 
roof  along  the  narrowest  part  of  the  valley  and  the 
city's  street  is  directly  over  its  roof.  The  conduit 
proved  entirely  inadequate  to  carry  the  water.     Pave- 


of  town,  from  lightning.  As  it  was  impossible  to  reach 
the  fire  plugs  the  whole  block  was  destroyed,  except 
for  the  fireproof  Citizens  National  Bank. 

Weather  Bureau  Data — Data  on  the  rainfall  are  given 
by  P.  P.  Patraw,  co-operative  observer  of  the  Weather 
Bureau,  in   the  following  special  report: 

The  storm  hit  here  and  it  started  raining  at  about  1  a.m.. 
May  14.  At  8  in  the  morning  the  heaviest  part  of  this 
storm  had  passed  and  it  was  raining  lightly.    At  9,  when  I 


FIG.  1— LOCATION  AND  TOPOGRAPHY  OF  HOT  SPRINGS— DRAINAGE  FROM  MOUNTAIN  V  A.LLET  PASSES 
THROUGH   COVERED   CHANNEL  UNDER  CITY   STREET 


ments  were  torn  up  and  wrecked,  great  property  damage 
of  other  kinds  occurred.  Fire  broke  out  and  destroyed 
many  buildings.  The  outstanding  favorable  circum- 
stance was  the  fact  that  no  lives  were  lost. 

The  Flood  Rainfall — It  had  rained  off  and  on  since 
one  o'clock  in  the  morning  of  the  fourteenth.  The 
government  gage  at  9  a.m.  on  the  14th  showed  2*  in.  of 
water.  There  were  showers  during  the  day  and  about 
4:30  p.m.  it  began  to  rain  much  harder.  An  observer 
reports  that  at  5:30  the  water  was  curb-high  in  the 
streets;  at  6  it  had  gotten  over  the  sidewalks  and  was 
beginning  to  enter  the  stores,  whose  floors  were  about 
twelve  inches  above  the  sidewalk,  and  at  6:30  it  was 
a  foot  deep  in  the  stores;  at  7  the  doors  of  the  store 
fronts  were  broken  in,  and  at  8  o'block  it  was  almost 
shoulder-high  in  the  more  restricted  area.  From  then 
on  the  water  began  to  recede,  and  by  11  p.m.  it  was  not 
more  than  knee-deep  in  the  streets. 

Toward  evening  a  fire  broke  out  in  the  central  part 


took  measurements,  the  fall  amounted  to  2J  in.  The  rain- 
fall the  rest  of  the  forenoon  was  light. 

Another  storm  started  in  the  afternoon.  The  force  of  the 
storm  struck  about  four  o'clock,  reaching  its  height  at  about 
H:  30,  when  the  water  was  pouring  from  the  skies  in  sheets. 
At  this  time  the  sky  had  a  yellow  or  brown  cast.  The  i-ain 
slackened  to  little  more  than  a  sprinkle  at  about  8,  but  in  a 
half  hour  it  began  again  to  rain  heavily  and  continued  to 
about  10:  30,  when  it  slackened  to  a  light  rain,  the  electrical 
storm  having  passed.  Several  persons  told  me  of  having 
.«een  hail,  although  I  observed  none,  the  stones  varying  in 
size  from  moth  balls  to  hen's  eggs. 

From  observations  during  and  after  the  storm,  I  am  of 
the  opinion  that  the  storm  was  central  over  the  northern 
part  or  more  to  the  north  of  the  city.  90  per  cent  of  the 
flood  waters  shedding  from  Sugar  Loaf,  North  and  Hot 
Springs  Mountains,  coursing  dowi  Whittington  and  Park 
Ave.  and  Fountain  St.  into  Central  Ave. 

No  attempt  was  made  to  measure  the  rainfall  at  night. 
At  9  a.m.  of  the  15th,  the  gage  measured  6i  in.  since  9  of 
the  preceding  morning.  Of  this  amount  I  estimate  that  5  in. 
fell  between  four  o'clock  and  si.x  o'clock  the  evening  of  the 
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14th,  and  li  in.  between  six  and  eleven  o'clock,  making  the 
total  rainfall  between  about  one  o'clock  in  the  morning  to 
eleven  o'clock  at  night  9  in.  It  is  possible  that  the  gage,  not 
being  in  the  center  of  the  storm,  did  not  record  the  greatest 
amount  of  fall  within  the  city  or  within  the  watershed  flow- 
ing into  Centi-al  Ave. 

A  good  idea  of  the  force  of  the  current  and  its 
destructiveness  can  be  gathered  from  the  fact  that 
midway  of  the  bathhouse  row,  where  the  distance 
between  the  buildings  is  120  ft.,  the  water  was  4  to 
5  ft.  deep  and  carried  down  automobiles  occupied  by 
people.  These  people  were  rescued  and  taken  into  the 
bathhouses  along  the  row.     The  floors  of  these  build- 


ings were  about  four  feet  above  the  flood  and  formed 
places  of  refuge.  Many  automobiles  which  were  parked 
along  the  curbs  were  driven  by  the  force  of  t^^e  water 
through  plate-glass  store  fronts  and  back  into  the  build- 
ings, wrecking  the  glass  and  showcases. 

Topography — Hot  Springs  National  Park  embraces 
about  1,000  acres  of  hills  and  valleys  surrounding  the 
hot  springs.  These  springs  flow  from  the  mountain  in 
a  small  area  of  about  ten  acres.  The  1,000  acres  has 
been  reserved  by  the  U.  S.  Department  of  Interior  as 
a  national  park  since  about  1833,  this  having  been  the 
first  area  in  the  United  States  set  aside  for  park  pur- 
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Tl,.'    clinKMl.r    .,f    111!     topograpl.y,    In.lin  ins    inpicl    runolT. 
shows  flood  dangt-r.'*  from  fxctSHlve  rain. 
f-EXTER— PART  OF  THE  El'SlXESS  DISTRICT  BIRNEU 
LOWER  LEFT— DAMAGE  DONE  ASPHALT  PAVE.MENT 
Note  blocks  between  tracks  have  been  carried  away. 


UPPER  RIGHT — rA.ST  IRo'X-PASE  OF  HQIIT  POLE 
BROKEN  UY  I.MPACT 

LOWER   RIGHT— WRECKAGE   LEFT   BY    FLOOD 


Hilght  lo  whicli  (looJ  watt 
and  debris  caught  on  ihe 
mobiles. 


r.<  rose  Is  .eliown  by  leaves,  grass 
door   and   radiator  of  the  auto- 
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poses.  Bathhouses  are  on  one  side  of  the  principal 
street;  the  opposite  side  has  been  built  up  very  com- 
pactly with  modern  business  houses.  At  a  distance  of 
half  a  mile  up  the  valley  from  the  hot  springs,  the 
valley  divides  in  two  main  branches,  occupied  by  Park 
Ave.  and  Whittington  Ave.,  and  both  these  valleys  are 
drained  by  large  creeks.  In  addition  there  are  numer- 
ous lateral  ravines,  all  of  which  bring  in  their  supply 
of  water. 

The  total  area  in  this  drainage  basin  is  approximately 
4  square  miles.  The  9  in.  of  water  which  fell  in  this 
area  completely  filled  the  channel  of  Hot  Springs  Creek. 
This  stream  has  been  covered  with  an  arch  roof  since 
1883.  The  largest  section  of  this  closed  conduit  is 
278  sq.ft.  It  is  necessary  to  state  that  the  sides  of  the 
mountain  are  wooded  with  pine,  hickory  and  scrub  oak. 
Clearing  has  been  done,  along  the  immediate  side  of 
ravines  and  streets.  The  slope  of  the  hillsides  is  about 
1  on  2. 

Earlier  Floods — This  is  the  third  flood  in  Hot 
Springs  since  the  creek  was  covered.  The  first,  shortly 
after  the  covering  was  completed,  was  not  very  serious 
and  overflow  of  the  streets  resulted  only  because  the 
upper  part  of  the  conduit  became  obstructed  by  small 
wooden  bridges  and  other  debris  which  washed  down. 
One  or  two  lives  were  lost  in  that  flood.  The  next 
flood,  in  1910,  was  very  mild  compared  to  the  present. 
The  water  rose  quietly  in  the  streets  and  at  no  time 
was  deeper  than  3  ft.  Photographs  of  that  flood  show 
people  standing  in  the  street  and  vehicles  in  water  to 
the  hubs.  In  the  present  flood,  however,  the  greatest 
damage  was  done  by  the  velocity  of  the  water,  whose 
destructiveness  was  greatly  increased  by  cross-currents 
coming  in  from  lateral  ravines. 

After  the  flood  of  1910,  Congress  took  notice  of  the 
situation  at  Hot  Springs.'  A  complete  survey  of  the 
situation  was  made  in  1912.  The  principal  fact  devel- 
oped by  this  survey  is  that  three  engineering  problems 
confronted  the  city  of  Hot  Springs:  (1)  Provision  of 
means  to  take  care  of  unusual  floods,  (2)  widening  of 
the  street  or  construction  of  side  streets  to  take  care 
of  the  increasing  traffic,  and  (3)  construction  of  a 
proper  sanitary  sewer  system.  In  the  report  J.  W. 
Barnett,  consulting  engineer,  said  that  the  sanitary 
conditions  were  most  serious;  nothing  has  since  been 
done  to  improve  them. 

It  will  be  seen  from  the  map  that  the  narrow  sti-eet 
between  North  Mtn.  and  Hot  Springs  Mtn.  and  West 
Mtn.  is  the  only  means  of  communication  between  the 
north  and  south  end  of  town  and  between  the  regions 
north  and  south  of  the  mountains.  It  is  almost  im- 
practicable to  build  a  road  across  the  mountain  for 
several  miles  either  side  of  the  town. 

Owing  to  the  peculiar  situation,  it  is  not  possible  to 
deepen  Hot  Springs  Creek.  The  masonry  is  laid  in 
inferior  mortar  and  would  probably  not  survive  the 
shock  of  blasting.  But  further,  and  most  important  to 
Hot  Springs,  is  a  fact  which  was  not  known  at  the  time 
of  Mr.  Barnett's  report,  namely,  the  beds  of  shale  on 
which  the  arch  is  constructed  act  ^as  an  impervious 
stratum  which  holds  in  the  water  of  the  hot  springs  and 
confines  them  in  the  highly  cracked  quartzite  strata 
of  rocks  (it  has  been  demonstrated  by  excavating  for 
the  various  bathhouses  that  when  this  shale  is  removed 
the  hot  water  from  the  springs  escapes  out  of  crevices 
in   the   quartzite,   draining   springs   which   are   located 


higher  up  on  the  sides  of  the  mountains).  This  fact 
alone  will  prevent  the  deepening  of  the  creek  even  if 
other  things  were  favorable.  It  would  be  impracticable 
to  build  a  second  conduit  parallel  to  the  present  one 
because  this  would  obstruct  the  traffic  along  the  street, 
which  is  now  very  much  overcrowded.  The  solution 
suggested  by  Mr.  Barnett  was  the  construction  of  a 
tunnel  under  the  eastern  end  of  West  Mtn.,  to  carry 
the  water  from  the  junction  of  the  Park  and  Whitting- 
ton Ave.  creeks  and  leave  the  present  conduit  free  to 
take  care  of  the  drainage  from  the  North  and  Hot 
Springs  Mtn.  areas.  This  tunnelway  might  also  serve 
as  sanitary  sewer,  and  could  perhaps  be  doubledecked 
and  made  large  enough  to  act  as  a  roadway  for  excess 
traffic.  It  was  estimated  that  the  cost  of  all  of  this 
construction  would  be  less  than  $500,000.  The  estimated 
damage  to  property  and  loss  of  patronage  chargeable 
to  last  week's  flood  is  estimated  conservatively  at 
$1,000,000,  so  that  without  a  doubt  the  citizens  of  Hot 
Springs  should  take  the  necessary  steps  to  prevent  these 
floods  in  the  future. 

Because  of  the  fact  that  the  government  controls  the 
drainage  area,  and  built  the  conduit  which  has  now 
proved  insufficient,  the  people  here  feel  that  the  govern- 
ment should  join  them  in  any  new  construction  work 
which  may  be  necessary. 

Pavement  Damage — The  upper  part  of  Park  Ave.  is 
paved  with  wooden  creosoted  blocks  on  either  side  and 
bricks  in  the  street-Car  width.  Both  the  bricks  and 
the  creosoted  blocks  were  torn  up  by  the  flood.  Central 
Ave.  was  re-paved  with  asphalt  in  1917.  This  pave- 
ment was  entirely  wrecked  by  the  flood  of  the  15th;  it 
separated  from  its  base  and  was  floated  out  of  its  place. 


Future  Railway  Practice  in  England 

Developments  which  are  likely  to  take  place  in  British 
railway  practice  as  a  result  of  the  consolidation  of  all 
lines  into  four  large  systems  are  reviewed  by  J.  F. 
Gairns  in  the  Railway  Gazette,  London,  and  it  may  be 
that  changes  along  somewhat  similar  lines  vriW  result 
in  this  country  if  the  projects  for  railway  consolidation 
should  materialize.  The  following  is  a  summary  of  the 
lines  of  development  predicted: 

1.  Standardization  of  locomotives,  not  so  much  from  the 
engineering  point  of  view,  which  has  already  received  atten- 
tion, but  because  the  new  railways  are  so  large  that  general 
availability  on  a  wide  scale  will  be  essential. 

2.  Standardization  of  office  methods,  forms  and  returns. 

3.  Passenger  fare  standards,  but  with  liberal  concessions. 

4.  Freight  rates  will  necessarily  be  standardized,  and 
modifications  will  be  made  on  systematic  lines. 

5.  Economic  study  of  all  phases  of  railway  operation. 

6.  General  systematizing  of  train  service  schedules, 
though  circumstances  will  always  involve  certain  varia- 
tions. The  need  for  special  fast  trains  will  probably  be- 
come greater,  notwithstanding  the  fact  that  uniform  train 
schedules  are  a  desirable  feature  of  economic  train  working.. 

7.  Additional  facilities  for  through  and  extension  services 
beyond  present  frontier  points  of  the  individual   systems. 

8.  Alternative  routing,  utilizing  all  possibilities  afforded 
by  the  grouping  of  hitherto  independent  lines. 

9.  Considerable  extension  of  through  services  and  facili- 
ties between  the  companies,  even  though  it  -will  be  possible 
to  confine  a  large  proportion  of  traffic  within  the  limits  of 
the  new  systems. 

10.  Signaling  will  be  developed  with  greater  freedom. 
•  11.  Electrification  will  be  considerably  extended. 

12.  The  high-capacity  freight  car  will  gradually  find  its 
place,  but  mainly  by  the  adaptation  of  traffic  methods  to 
suit  it. 
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Marl-Sand  Road  Construction 
in  Minnesota 

Combination  Compares  Favorably  with  Sand-Clay 
— Dusting  in  Dry  Weather  Chief  Draw- 
back— Cost  Reasonable 

MARL,  a  soft  earthy  material  composed  principally 
of  an  amorphous  form  of  carbonate  of  lime,  of 
which  there  are  many  deposits  in  Minnesota,  has  been 
successfully  used  mixed  with  sand  for  surfacing  roads 
in  that  state.  So  far  sand-marl  roads  have  been  built 
only  experimentally  but  this  season  several  localities 
will  adopt  this  type  in  ".leir  regular  work.  A  full  report 
on  the  laboratory  st  .dies  and  field  experiments  is  pub- 
lished in  a  bulletin  of  the  University  of  Minnesota 
Engineering  Experiment  Station  by  Charles  H.  Dow 
and  from  this  the  following  notes  are  taken. 

Final  practice  in  experimental  construction  is  exem- 
plified by  a  2,800-ft.  stretch  in  Crow  Wing  County  about 
7  miles  east  of  Pequot.  This  work  is  described  and  the 
conclusions  from  all  three  experiments  are  given  as 
follows : 

The  road  was  divided  into  sections  about  200  ft.  long; 
4  in.  of  marl,  with  6  in.  of  sand  were  used  for  the  greater 
part;  5  in.  of  marl  and  7  in.  of  sand  were  combined  on 
the  steepest  grade,  and  a  skin  coat  of  2  in.  was  disked 
into  a  level  stretch  already  comparatively  firm.  There 
proved  to  be  little  benefit  derived  from  this  last.  The 
application  of  marl  needs  considerable  depth  of  mixing  to 
secure  a  thick,  homogeneous  crust  over  the  sand. 

Hauling  and  spreading  began  at  the  distant  end  of  the 
section  nearest  to  the  pit,  as  wet  marl  is  a  difficult  surface 
upon  which  to  haul.  Spreading  followed  on  the  next  section 
beyond,  making  it  necessary  to  haul  through  the  loose 
material  of  the  first  section  during  the  time  it  was  being 
mixed.  This  did  not  develop  any  great  difficulty,  because 
a  plow  team  was  available  to  help,  as  it  was  occasionally 
needed.  So  the  benefit  of  hauling  over  the  smooth  road 
as  it  was  completed,  section  by  section,  was  realized. 

Hauling  was  done  by  team  entirely,  with  pole-bottomed 
wagons.  The  haul  varied  from  2,000  to  6,000  ft.  About 
1  cu.yd.  to  a  load  was  carried.  There  were  several  rains 
during  the  progi-ess  of  the  work.  The  marl  was  mixed 
with  considerable  difficulty,  requiring  repeated  use  of  the 
spade  disk  harrow.  Traffic  cut  in  rather  deeply,  at  first, 
but  after  a  small  amount  of  maintenance,  the  surface  be- 
came smooth  and  rutless. 

The  method  was  determined  by  this  experiment  as 
follows: 

1.  Smooth  the  subgrade  by  a  convenient  method  and 
bring  it  to  a  very  low  crown,  say  not  over  3  in.  for  20  ft. 
of  width. 

2.  Spread  one-half  of  the  total  amount  of  marl  to  be  used 
over  a  width  of  about  2  ft.  less  than  the  proposed  finished 
surface. 

3.  Thoroughly  pulverize  the  marl  as  finely  as  possible 
with  a  disk  harrow  before  plowing.  If  dry,  tooth  harrows 
may  be  used.  Some  marls  are  friable,  and  there  a  tooth 
harrow  was  very  satisfactory. 

4.  Plow  this  marl  coating  under,  setting  the  plow  to 
elevate  the  required  amount  of  sand  to  be  mixed  with  the 
marl.  This  will  vary  with  the  kind  of  marl  used,  hut  will 
be  approximately  equal  in  amount.  The  first  furrow 
should  be  started  at  the  left  of  the  center,  throwing  to- 
wards the  center,  and  so  on  around,  leaving  at  its  com- 
pletion, deep  furrows  at  each  side  of  the  road. 

5.  Spread  the  remaining  half  of  the  marl. 

6.  Thoroughly  pulverize  the  second  coating  of  marl. 

7.  Plow  three  times  more,  the  second  plowing  hepinning 
at  the  outside  and  finally  leaving  a  dfep  furrow  in  the 
center.  The  third  plowing  leaves  furrows  at  the  sides  and 
the  fourth  plowing  leaves  a  furrow  in  the  center  again. 
If  the  marl  is  very  wet,  it  will  be  advisable  to  do  some 


pulverizing  between  the  plowings.  Be  sure  the  first  plow- 
ing is  not  deeper  than  the  ones  following,  so  as  not  to  lose 
any  of  the  marl. 

8.  The  last  operation  is  to  blade  the  surface  to  the  proper 
crown  and  contour. 

Maintenance  should  fill  the  ruts  two  or  three  times  in 
the  first  few  days.  Light  blading  appears  to  be  best  for 
this  purpose.  The  crown  should  be  kept  low.  In  fact  it 
was  kept  flat  on  the  12-ft.  width. 

Cost  figures  follow.  This  cost  very  closely  approximates 
a  reasonable  charge  for  doing  the  work  and  may  be  con- 
sidered typical  on  this  class  of  road.  The  length  in  this 
case  is  2,800  ft. 

Shaping;  subgrade    $23.40 

352  cubic  yards  ot  marl  in  pit  at  $0.10 35.20 

Digging  and  hauling  marl 238.20 

Spreading     50.85 

Mixing  marl  with  sand  of  subgrade 40.50 

Rental  of  tools   3.00 

Total     $391.15 

The  experimental  roads  were  built  during  June  and 
July  and  have  been  held  under  observation  until  the  last 
of  October.  This  has  carried  them  through  long  dry 
periods,  the  most  trying  time  for  marl  roads.  Although 
this  period  of  observation  is  not  long  enough  to  justify 
ultimate  conclusions,  certain  deductions  seem  warranted 
and  appear  definite  enough  to  record. 

As  a  slab  to  bear  up  the  weight  of  trafl[ic  against  break- 
ing through  into  the  subgrade,  the  marl-sand  surface  has 
proved  entirely  satisfactory. 

The  surface  has  withstood  heavy  rains  without  notice- 
able injury.  Beyond  a  certain  amount  of  absorption,  it 
seems  to  be  impervious  to  water.  In  fact,  the  road  seems 
to  thrive  on  moisture. 

The  application  of  a  uniform  coating  over  the  width  of 
the  road,  with  a  very  low  crown,  seems  to  be  confirmed  in 
principle,  the  idea  being  to  induce  traffic  to  use  the  full 
width  of  the  roadway,  preventing  ruts  and  concentrated 
wear.  Therefore,  a  feather-edge  application  would  be  in- 
sufficient. 

After  protracted  dry  weather  and  under  heavy  traffic, 
the  surface  becomes  very  dusty,  this  dust  being  somewhat 
more  offensive  than  the  ordinary  kinds.  Light  traffic  pro- 
duces little  or  no  dust,  even  during  protracted  dry  weather. 

We  may  say  that,  for  light  traffic,  the  surfacing  of  a 
sand  subgrade  with  marl-sand  surface  is  satisfactory  from 
every  standpoint,  compares  favorably  with  other  forms  of 
treatment,  and  is  a  great  improvement  over  the  loose  sand 
through  which  it  is  built.  The  surfacing  promises  to  be 
durable  and  permanent  under  such  traffic. 

Moderate  traffic  will  require  surface  treatment  on  account 
of  the  dust  nuisance.  The  blanket  of  fine  gravel,  of  not 
over  an  inch  in  thickness  spread  over  about  two-thirds  the 
width  of  the  roadway,  has  been  entirely  satisfactory  for 
this  purpose.  Calcium  chloride  serves  the  same  purpose 
during  its  life,  perhaps  even  better.  Because  marl  holds 
moisture  well,  the  applications  seem  to  be  eff'ective  for  a 
long  time. 

Under  heavy  traffic,  disintegration  by  dusting  in  dry 
weather  will  be  rapid  without  surface  protection.  Our 
gravel  blanket  must  be  thicker  and  we  shall  then  have  in 
effect  a  gravel  road  upon  a  base  course  of  marl-sand. 
There  are  indications  that  this  combination  is  almost  ideal 
because  of  the  freedom  of  the  marl-sand  from  waves  and 
surface  pockets.  Only  a  moderate  thickness  and  width  of 
gravel  are  necessary,  as  it  does  not  need  to  contribute 
structural  strength,  in  addition  to  the  marl  slab  beneath, 
and  occasional  travel  at  the  extreme  sides  will  be  well 
taken  care  of  by  the  marl. 

Comparison  was  made  in  the  laboratory  of  marl  with 
clay.  Where  clay  is  available  and  it  can  be  combined  in 
accurate  proportions  with  sand  as  a  .surface  mixture,  it  is 
probably  superior  to  marl.  Pit  clay  varies  greatly  in  its 
sand  content  and  is  difficult  of  manipulation  in  surfacing. 
Clay  is  at  its  worst  in  wet  weather  and  at  it.s  best  in  dry 
weather.  Contrasting  the  qualities  of  clay  with  those  of 
marl  that  have  been  set  down,  we  may  say  that  marl 
compares  very  favorably  with  clay  and  is  superior  in  some 
respects  as  a  surfacing  material  for  roads. 
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Building  a  Gravel  Retaining  Dam 
by  Dragline 

Low  Concrete  Dam  on  Porous  Bottom  Has  Flexible 

Concrete-Block  Apron — Built  in  Halves 

in  Cofferdam 

By  C.  H.  Eiffert 

Maintenance  Engineer.  Miami  Conservancy  District,  Dayton,  Ohin 

A  CONCRETE  dam  has  been  built  across  the  Great 
Miami  River  at  Hamilton,  at  the  upstream  end  of 
the  local  river  improvement  of  the  Miami  Conservancy 
District,  to  prevent  the  drift  of  gravel  into  the  im- 
proved channel  and  thus  reduce  the  cost  of  maintenance 
work.  Immediately  above  the  dam  the  Hamilton  Gravel 
Co.  has  a  cableway  extending  across  the  river  and  ex- 
cavates gravel  continuously  from  the  channel,  so  that 
the  material  held  back  by  the  dam  is  not  likely  to  ac- 
cumulate to  a  troublesome  degree. 

The  dam  is  of  the  overflow  type  and  rests  on  a  porous 
foundation  of  well  graded  gravel,  varying  in  size  from 
ordinary  sand  to  boulders  more  than  a  foot  in  diam- 
eter. The  length  between  abutments  is  801  ft.  and  the 
height  above  the  stream  bed  from  5  to  9  ft.     A  con- 


FIG.  1— EAST  HALF  OF  DAM 
Stream  diverted  tlirough  openings  for  construction  of  west 
lialf.  Excavation  in  west  cofferdam  in  progress.  Cable  on 
side  of  stringers  provided  to  tiold  deci^  togetiier  in  case  of 
washout.  On  Sept.  3  tlie  declv  was  swept  off  by  high  water 
and  drifted  to  the  bank,  being  saved  by  the  cable. 

electrically  driven  centrifugal  pump,  running  about  half 
the  time,  kept  the  excavation  free  from  water.  The 
method  used  in  driving  piling  was  the  same  as  that 
used  on  the  Black  St.  bridge  (Enci'vee7-in<y  News-Record, 
July  21,  1921,  p.  120).    The  east  half  of  the  dam  then 
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Fish  way  Detail 

FIG.  2— DET.4ILS  OF  CONSTRUCTION  OF  DAM.  APRON  AND    FISHWAY 


tinuous  cut-off  wall  of  steel  sheet  piling  8  to  12  ft. 
in  depth  is  provided  at  the  upstream  end. 

An  interesting  feature  in  the  design  of  this  dam  is 
the  use  of  a  flexible  apron  of  concrete  blocks.  These 
blocks  are  the  same  as  those  used  by  the  District-  for 
the  flexible  revetment  on  channel  improvement  de- 
scribed in  Enciineering  Neivs-Recnrd  of  Aug.  12,  1920, 
p.  292.  The  blocks  are  held  together  by  i-in.  galvanized 
cables  which  have  their  upstream  ends  embedded  in  the 
monolithic  apron.  The  downstream  ends  of  the  cables 
are  held  in  place  by  concrete  blocks  18  x  24  in.  x  6  ft., 
cast  in  place.  In  case  scour  occurs  at  the  lower  edge 
of  this  apron,  settlement  of  the  apron  will  take  place 
and  continue  to  a  depth  at  which  no  further  scour  will 
take  place. 

The  principal  feature  of  interest  in  connection  with 
the  actual  construction  was  the  use  of  a  dragline  exca- 
vator mounted  on  caterpillars  for  excavating,  building 
cofferdam  and  driving  piling.  This  machine  started 
work  at  the  east  end  of  the  dam  and  worked  forward  to 
the  middle  of  the  dam,  the  river  still  flowing  in  its  low 
water  channel  to  the  west  of  the  cofferdam.    An  8-in. 


was  concreted,  except  for  five  24-ft.  openings,  and  its 
block  apron  was  placed.  When  this  work  was  com- 
pleted, the  dragline,  which  meanwhile  had  been  used 
on  other  work  of  the  District,  returned  and  removed  the 
cofferdam,  diverted  the  stream  through  the  five  open- 
ings, and  proceeded  with  excavating,  building  coffer- 
dam and  driving  piles  for  the  west  half  of  the  dam  until 
its  completion. 

Gravel  and  sand  for  the  concrete  were  obtained  from 
the  nearby  gravel  plant,  and  were  delivered  to  the  mixer 
by  a  li-yd.  rocker  dump  car  handled  by  a  small  electric 
hoist.     A  1-yd.  electrically  driven  mixer  was  used. 

For  the  purpose  of  delivering  the  concrete  to  the  dam 
a  trestle  was  built  just  above  the  face  of  the  dam,  the 
top  of  rail  being  about  2  ft.  above  the  crest  of  the  dam. 
Piles  for  this  trestle  were  driven  by  the  dragline  as  it 
proceeded  with  the  other  work.  A  concrete  car  with 
side  door  was  built  and  the  concrete  delivered  to  the 
dam  by  a  3-ton  Plymouth  gas  locomotive. 

The  dam  was  poured  in  30-ft.  sections  except  where 
the  24-ft.  openings  were  left.  The  aprons  and  portion 
below  the  dam  proper  were  poured  in  one  run  and  fol- 
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lowed  by  the  dam  proper.  The  two  runs  were  connected 
by  keys  and  f-in.  steel  stubs  4  ft.  long,  set  18  in.  center 
to  center. 

When  the  body  of  the  dam  was  completed  the  five 
flow  openings  were  filled,  one  at  a  time,  beginning  with 
the  most  westerly.  They  were  closed  by  8  x  16-in.  tim- 
bers offset  far  enough  from  the  face  of  the  dam  to 
leave  room  for  building  forms,  and  were  made  tight  with 
earth  and  manure.  When  the  last  opening  was  to  be 
closed  the  flow  was  only  8  in.  in  depth  and  amounted 
to  58  sec.-ft.  This  small  discharge  was  due  largely  to 
the  fact  that  the  principal  part  of  the  flow  was  being 
utilized  by  the  hydro-electric  plant  of  the  Ford  Motor  Co., 
whose  tailrace  discharges  below  the  dam. 

After  closing  the  last  opening  it  required  60  hours 
for  the  water  to  rise  to  the  top  of  the  dam.  This 
was   sufficient  time  to   complete  the   forms,   pour  the 


An  English  Rail  Failure 

IN  A  I'ail-failure  accident  on  the  London  &  North- 
western Ry.,  England,  on  Oct.  30,  1922,  inadequate 
track  inspection  was  a  contributory  cause,  according  to 
the  government  report  recently  issued.  The  engine  of 
a  passenger  train  from  Blackpool  to  Manchester,  run- 
ning at  40  m.p.h.,  was  derailed  but  fortunately  there 
were  no  casualties.  The  accident  occurred  near  Moor- 
side,  on  one  of  the  fast  tracks  of  a  four-track  line.  This 
track  was  laid  in  1912  with  96-lb.  bull-head  45-ft.  rails 
secured  in  56-lb.  cast  iron  chairs  by  tapered  oak  keys 
or  wedges,  each  chair  being  fastened  to  the  tie  by  two 
spikes  and  two  trenails.  The  joints  were  spliced  by 
short  bars  with  four  steel  bolts  having  self-locking  nuts. 
In  the  entering  end  of  one  rail  the  second  bolt  had 
dropped  out  of  place  some  time  before  the  accident  oc- 
curred but  neither  the  section  foreman  nor  his  assist- 


FIG.  3— ARRANGEMENT  OF  CONSTRUCTION  PLANT 
East  halt  of  dam  completed:  drapline  driving  steel   sheet-       mixing   plants   in    liacl<ground.     Concrete   trestle   helnc   ex- 
ing  In  west  half.     Toe  piles  already   in  place.     Gravel  and       tended  to  west.     Drainage  pump  at  right. 


concrete  and  remove  the  forms.  On  this  section  a  hand 
pump  was  used  to  remove  seepage  water  between  the 
8  X  16-in.  timbers  and  the  forms  until  the  concrete  had 
become  set. 

Work  on  the  dam  and  abutments  was  started  June  6 
and  completed  Nov.  9.  The  concrete  amounted  to  3,400 
cu.yd.;  16,000  blocks  were  laid  in  the  apron.  Work  is 
now  in  progress  on  the  revetment  downstream  fi-om  the 
abutments. 


Paris  Plans  Moving  Underground  Sidewalk 

Of  thirteen  plans  submitted  for  the  proposed  under- 
ground moving  sidewalk  for  Paris,  five  will  be  retained 
for  experiment,  according  to  The  Engineer,  London. 
These  five  will  be  tested  over  a  circular  distance  of 
300  m.,  in  two  groups.  The  four  plans  of  the  first 
group  are  based  on  the  principle  of  parallel  bands  at 
graduated  speeds,  enabling  passengers  to  stop  frqm  one 
band  to  another  until  the  most  rapid  is  reached;  landing 
places  would  be  alongside  the  slowest  band.  The  fifth 
plan  is  based  on  the  idea  of  variable  speed,  slow  move- 
ment at  stations  and  higher  speed  between  stations. 


ant  in  walking  the  track  had  noticed  a  loose  nut  or 
missing  bolt. 

The  report  states  that  the  men  employed  as  track- 
walkers were  accustomed  to  walk  diagonally  from  one 
track  to  another  instead  of  taking  the  full  length  of  each 
track,  although  this  practice  gives  ineffective  inspection 
because  not  all  the  space  is  covered,  and  is  dangerous 
to  the  men. 

At  the  bolt  hole  thus  left  empty  there  was  an  old 
fracture  in  the  web,  extending  back  from  the  hole,  and 
it  is  considered  that  the  impact  of  the  first  truck  wheel 
of  the  engine  broke  off  the  end  of  the  rail,  there  being 
two  new  fractures  running  upward  and  outward  in  op- 
posite directions  from  the  bolt  hole.  The  old  crack  was 
concealed  by  the  splice  bars.  Tests  and  chemical 
analyses  of  specimens  from  the  end  of  the  rail  showed 
that  both  the  chemical  and  physical  conditions  were 
satisfactory. 

It  is  stated  that  for  twenty-one  years  up  to  Dec.  31. 
1921,  only  three  accidents  on  English  railways  had  been 
caused  by  broken  rails.  In  1022  two  such  accidents 
occurred. 
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Phenol  Contamination  of  Public 
Water  Supplies 

Menace  in  Byproduct  Coke  Oven  Areas  Considered 

at  Conference  Called  by  Public  Health 

Service — Preventive  Measures 

THE  INCREASING  contamination  of  public  water 
supplies  by  phenol  from  byproduct  coke  ovens,  gas 
works,  and  possibly  from  plants  manufacturing  tar 
products,  was  the  subject  of  a  conference  in  Washington 
on  May  18  following  the  annual  conferences  of  state 
sanitary  engineers,  and  state  and  territorial  health 
officers.  The  phenol  conference,  called  by  the  surgeon 
general  of  the  Public  Health  Service,  had  as  its  chair- 
man Dr.  A.  M.  Stimson,  director  of  scientific  research. 
Public  Health  Sei-vice,  and  was  attended  by  state  health 
oflScers,  state  sanitary  engineers  and  representatives  of 
the  Bureau  of  Mines  and  other  federal  bureaus. 

Dr.  Stimson  exhibited  a  spot  map  showing  the  results 
of  a  questionnaire  sent  by  the  Public  Health  Service  to 
state  health  officers  asking  whether  they  had  experi- 
enced phenol  troubles.  The  replies  and  the  discussion 
at  the  phenol  conference  showed  water  contamination  in 
New  York,  Pennsylvania,  West  Virginia,  Ohio,  Indiana 
and  Illinois,  with  much  likelihood  that,  unless  controlled, 
trouble  would  extend  materially  in  those  states  and  in 
the  central  western  states  generally  on  account  of  the 
prospective  multiplication  of  coke  ovens. 

W.  H.  Dittoe,  chief  engineer  of  the  Ohio  State  De- 
partment of  Health,  said  that  every  city  that  takes  its 
water  supply  from  the  Ohio  River,  from  East  Liverpool 
to  Cincinnati,  has  phenol  trouble  from  time  to  time, 
as  do  some  cities  on  the  Mahoning  River,  and  also 
Cleveland,  Loraine  and  Elyria.  The  phenol  taste  is 
brought  out  by  water  chlorination.  It  is  a  health  con- 
cern because  it  may  cause  a  lowering  of  the  rate  of 
chlorination  or  even  shutting  off  chlorination,  with  cor- 
responding loss  of  protection  to  health.  One  Ohio  city 
has  had  to  abandon  chlorination.  Every  Ohio  city 
using  the  Ohio  River  is  prepared  to  shift  from  chlorine 
to  excess  lime  treatment.  It  was  further  brought  out 
by  Mr.  Dittoe  and  others  that  the  phenol  contamination 
may  force  cities  to  use  water  of  poorer  quality  from 
other  sources  and  individual  water  consumers  to  resort 
to  local  wells,  which  latter  may  be  polluted. 

Prevention — Preventives  for  phenol  troubles  were  also 
discussed  at  the  meeting.  These  fall  into  attempts  to 
prevent  the  discharge  of  phenol-loaded  ammonia- 
condensation  wastes  into  waters  used  for  public  supply, 
and  attempts  to  remove  phenol.  The  latter  has  been 
accomplished  at  some  plants  by  using  the  condensation 
wastes  in  the  coke-quenching  pits.  One  speaker  said 
that  this  had  been  held  to  be  objectionable  because  it 
colors  the  coke  and  another  speaker  cited  odor  troubles 
as  resulting  from  the  practice.  As  to  legal  action,  the 
attorney  general  of  Ohio  has  ruled  that  the  health 
authorities  of  that  state  cannot  bring  legal  action  under 
police  powers  because  no  damage  to  health  has  been 
proven,  but  several  speakers  expressed  the  belief  that 
court  relief  could  be  secured  under  some  line  of  action 
in  view  of  the  threatened  menace  to  public  health  along 
the  lines  already  indicated.  The  Cleveland  City  Council 
has  passed  an  ordinance  aimed  against  phenol  con- 
tamination, which  is  serious  there  because  a  consider- 
able part  of  the  city  cannot  be  supplied  with  filtered 


water  until  projected  additional  filters  are  built,  thus 
making  chlorination  the  only  protection. 

In  closing  the  discussion  Dr.  Stimson  expressed 
agreement  with  Dr.  Bain  of  the  Bureau  of  Mines  who 
had  called  attention  to  the  industrial  importance  of  the 
coking  interests  and  had  urged  co-operation  with  the 
industry.  Dr.  Monger,  health  commissioner  of  Ohio, 
moved  that  it  was  the  sense  of  those  present  that  the 
Public  Health  Service  be  requested  to  investigate  the 
public  health  aspects  and  the  Bureau  of  Mines  the 
economic  phases  of  the  problem.  This  motion  was 
adopted. 

Sanitation  of  Water  Supplies  Main 
Topic  of  Conference 

state  Sanitary  Engineers  and  Public  Health  Service 

Men  Discuss  Activities  and  Problems — 

New  Treasury  Water  Standard 

Engineering  News-Record  Staff  Correspondence 

WATER  was  the  dominant  topic  of  the  four  ses- 
sions of  the  conference  of  state  sanitary  engineers 
held  at  Washington,  D.  C,  May  16  and  17.  Many  other 
activities  of  engineering  divisions  of  the  state  health 
departments  were  discussed  but  none  so  extensively  as 
the  sanitation  of  public  water  supplies.  The  Treasury 
standards  for  drinking  water  on  interstate  trains  and 
vessels  received  much  attention,  the  discussion  on  this 
subject  being  opened  by  Surgeon  A.  J.  McLoughlin,  of 
the  U.  S.  Public  Health  Service.  The  conference  ap- 
proved a  tentative  draft  of  new  bacterial  standards 
prepared  by  a  sub-committee  of  the  surgeon-generals 
advisory  committee  of  42  which  is  considering  the 
Treasury  standards  in  all  their  aspects.  The  business 
proceedings  of  the  conference  are  reported  in  the  cur- 
rent news  section.  A  summary  of  the  technical  pro- 
ceedings follows: 

Revision  of  Treasury  Water  Standard — Of  the  three 
divisions  of  the  new  standard — bacterial,  field  survey 
and  chemical — only  the  tentative  draft  of  the  sub- 
committee report  on  bacterial  index  was  officially  before 
the  conference.  That  report,  as  submitted  by  Abel 
Wolman,  of  Maryland,  proposes  to  rely  solely  upon 
B.- Coli  as  the  index  organism;  that  is,  it  omits  the 
total  count.  It  would  fix  10  cc.  as  the  standard  -portion 
and  five  such  portions  as  the  standard  sample,  and  pro- 
vide that  not  more  than  10  per  cent  of  all  the  10  cc. 
portions  examined  should  show  B.  Coli,  with  more 
detailed  provisions  to  cover  both  high  and  low  total 
numbers  of  samples  collected.  In  cases  where  about 
100  portions  of  water  are  examined_^  this  10  per  cent 
limit  would  imply  a  probable  density  of  about  one 
B.  Coli  per  100  cc,  but  would  permit  some  of  the 
portions  to  run  to  3,  5  or  10  B.  Coli  per  100  cc.  It 
should  be  understood  that  the  use  of  the  10  cc.  portions 
is  for  water  of  approximately  standard  quality  and  does 
not  preclude  taking  smaller  portions  of  water  that  is 
highly  polluted. 

There  was  an  apparent  unanimous  endorsement  of 
B.  Coli  as  the  sole  bacterial  index  in  the  Treasury 
standard  but  some  questioning  as  to  details  of  its 
application.  Finally,  the  report  was  endorsed  by  the 
conference.  No  data  on  the  proposed  chemical  stand- 
ards were  submitted.  Considerable  discussion  on  the 
proposals  for  field  survey  standards  that  have  been 
circulated  for  purposes  of  criticism  indicated  that  no 
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approach  to  finality  here  has  been  reached  and  that  the 
subject  seems  complicated  and  beset  with  difficulties. 

Collection  and  Shipment  of  Water  Samples — A.  N. 
Holmquist,  New  York,  stated  that  water  analyses  are 
not  made  unless  the  local  health  officer  says  a  question 
of  health  is  involved.  The  sanitary  division  interprets 
the  results  of  the  analyses  as  made  by  the  laboratory. 
There  was  a  strong  body  of  opinion  on  the  one  hand, 
that  samples  should  be  collected  and  shipped  only  by 
technically  trained  persons  in  connection  with  a  field 
survey  while  on  the  other  a  number  of  speakers  were 
apparentlj'  willing  to  rely  upon  local  health  officers 
and  one  or  two  thought  that  given  proper  printed 
instructions,  good  results  could  be  had  if  samples  were 
collected  by  laymen.  The  differences  of  opinion  seemed 
to  depend  largely  on  available  facilities,  no  one  ventur- 
ing to  suggest  that  collection  by  a  state  agent,  who 
would  make  a  survey  and  transmit  the  sample  to  a 
state  laboratory,  was  not  the  ideal  plan.  The  need  for 
a  better  container  for  shipping  samples  than  any  yet 
devised  was  voiced  by  several  with  no  one  maintaining 
that  the  ideal  container  is  available.  The  need  for 
improvement,  however,  seemed  to  be  for  something  less 
expensive  for  shipping  iced  samples  both  to  save  outlay 
for  containers  and  shortages  at  times  of  great  sampling 
activity.  The  discussion  indicated  that  existing  condi- 
tions seemed  to  make  it  necessary  in  some  quarters  to 
ship  bacterial  samples  un-iced. 

Limitation  and  Control  of  Water  Chlorivation — In 
behalf  of  a  committee  on  the  subject  of  limitation  and 
control  of  water  chlorination.  Abel  Wolman,  of  Mary- 
land, submitted  a  report  in  the  course  of  which  50 
p.p.m.  of  turbidity  was  the  only  specific  limit  to 
chlorination  without  other  treatment  that  the  commit- 
tee recommended.  It  was  felt  that  data  are  lacking 
for  setting  limits  either  as  to  bacterial  load  or  organic 
content  of  the  water,  although  both  are  highly  desirable. 
The  committee  urged  duplicate  equipment  for  chlorina- 
tion or  where  not  feasible,  then  duplication  of  those 
parts  most  likely  to  break  down.  Finally,  the  com- 
mittee stated  that  the  success  or  failure  of  chlorination 
depends  more  upon  the  human  element  than  on  either 
the  process  or  the  equipment.  E.  S.  Tisdale,  of  West 
Virginia,  said  that  all  men  in  charge  of  chlorination 
in  that  state  are  provided  with  turbidimeters  and  al.so 
with  color  standards  for  chlorine  dosage.  A  majority 
of  the  61  chlorinating  plants  in  West  Virginia  are  now 
in  charge  of  Grade  A  operators  and  have  duplicate 
spare  parts  if  not  entire  equipment.  A.  N.  Holmquist 
said  that  one  operator  in  that  state  who  has  water  of 
high  organic  content  reports  that  he  can  chlorinate 
it  up  to  15  p.p.m.  of  organic  matter.  The  report  of 
the  committee  was  adopted  and  the  committee  was 
continued. 

Safe  Loading  of  Water  Filter  Plants — A  tendency  to 
lessen  expenditures  for  the  operation  of  sewage  works 
within  the  last  few  years  was  noted  by  Mr.  .Jewell,  of 
Kansas,  making  it  necessary  to  establish  a  factor  of 
safety  for  water  filter  loading.  W.  L.  Stevenson,  of 
Pennsylvania,  spoke  of  the  shift  in  that  state  from 
pressure  to  secure  sewage  treatment  to  a  drive  for 
water  purification  with  a  recognition  of  sewage  dis- 
posal by  dilution  as  legitimate.  Studies  of  loading  of 
Ohio  water  filtration  plants  were  noted  by  F.  H.  Waring, 
of  the  Ohio  State  Department  of  Health,  and  by  H.  W. 
Streeter,  of  the  Public  Health  Service.     These  studies 


will  be  continued  by  the  state  and  federal  governments 
particularly  along  the  Ohio  River. 

The  activities  of  sanitary  engineering  divisions  of 
state  health  departments  were  brought  up  by  J.  F.  Jack- 
son, Connecticut,  and  discussed  at  length  under  both 
this  heading  and  under  a  committee  report  on  laws, 
organization  and  policies.  The  consensus  of  opinion 
was  that  conditions  existing  in  each  state,  such  as 
relative  needs  for  various  lines  of  work,  men  and  funds 
available,  statutory  authority  and  public  opinion,  should 
govern  the  range  of  activities  of  these  divisions.  The 
desirability  of  having  the  water  and  sewage  labora- 
tories under  the  direction  of  the  engineering  division 
was  urged  by  some  of  the  speakers.  There  was  a 
diversity  of  opinion  on  whether  the  engineering  division 
should  make  plans  for  .sanitary  works  for  other  state 
departments,  with  an  apparent  leaning  towards  doing  so 
except  in  the  larger  states  where  there  are  many  insti- 
tutions and  a  state  architect,  or  similar  officer  in 
charge  of  design  work  for  them. 

In  New  York  the  state  architect  designs  sewerage 
and  water  supply  systems  subject  to  the  approval  of 
the  health  commissioner  who  in  turn  relies  upon  the 
advice  of  state  sanitary  engineers.  During  this  and 
other  discussions  engineers  of  at  least  two  states  ex- 
pressed themselves,  one  for  and  the  other  as  inclining 
to  favor  having  state  sanitary  engineers  pass  upon 
plans  for  garbage  disposal  plants,  the  second  speaker 
apparently  basing  his  opinion  chiefly  upon  economic 
grounds. 

The  conference  requested  the  committee  on  activities 
to  report  an  outline  of  what  activities  are  considered 
necessary,  what  desirable,  and  what  undesirable  on  the 
part  of  sanitary  engineering  divisions  of  state  depart- 
ments of  health  on  mosquito  control;  a  discussion  on 
watershed  control,  led  by  Sol  Pincus,  until  recently  with 
the  Public  Health  Service;  and  a  di.scussion  of  the  im- 
portance of  statistical  records  correlating  expenditures 
with  resulting  effects  on  specific  communicable  diseases 
— in  the  course  of  which  one  member  told  of  the  favor- 
able impression  made  on  a  legislative  budget  committee 
by  an  exhibi*  jf  typhoid  reduction  since  the  establish- 
ment of  sanitary  control  of  water  supplies.  Well-water 
supplies  were  given  considerable  attention  and  the 
necessity  for  their  chlorination  in  some  cases  was  urged. 
There  wa."  a  valuable  paper  on  deep  wells  in  which  the 
importance  of  .sealing  the  .space  between  the  outer  side 
of  the  casing  and  fissured  rock  was  urged,  as  also  the 
.sealing  of  the  .space  between  the  inside  of  the  casing 
and  the  pump  barrel  to  prevent  the  admission  of  con- 
taminated water. 


Perpe(ual  Logging  Operation  New  Offer 
to  Lumbermen 

The  largest  body  of  fir  timber  ever  put  on  the 
market  by  the  Government  is  now  being  offered  for  sale, 
announces  the  Forest  Service.  United  States  Depart- 
ment of  Agriculture.  Ths  timber,  chiefly  Douglas  fit, 
totals  685,000,000  board  feet  and  is  only  the  first  unit 
to  be  offered  for  sale  in  the  Willamette  watershed. 
which  has  a  total  of  4,500,000,000  feet  of  merchantable 
timber.  The  Forest  Service  plans  to  offer  this  timber 
at  such  a  rate  and  under  such  conditions  that  a  mill  may 
be  maintained  there  for  all  time.  If  the  timber  is  cut 
at  the  rate  of  50  millon  feet  a  year  it  will  require 
fourteen  years  to  cut  over  this  fir.it  unit,  and  at  the  end 
of  that  time  succeeding  unit.s  will  be  placed  on  sale. 
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A  Great  Engineering  Project 

HISTORY  OF  THE  BARGE  CANAL,  OF  NEW  YORK  STATE— 
By  Noble  E.  Whitford,  Assoc.  M.Am.Soc.C.E..  Assistant  Engi- 
neer, State  Engineer'.«  Department.  Albany,  N.  Y. :  State  Engi- 
neer and  Surveyor.     Cloth  ;  6x9  in.  ;  pp.  610  ;  halftones. 

This  book  is  a  companion  volume  to  Mr.  Whitford's 
"History  of  the  New  York  Canals,"  a  too  little  known 
piece  of  engineering  literature,  which  conceals  under 
the  forbidding  cover  of  a  state  document  a  lively  story 
of  one  of  the  most  important  engineering  developments 
in  history.  The  Erie  canal  and  its  companion  water- 
ways in  the  early  days  of  the  nineteenth  century  came 
at  the  beginning  of  the  great  industrial  development  of 
this  country  and  were  of  and  in  that  development. 
Their  projection,  design  and  construction  are  as  impor- 
tant from  a  historical  and  economic  as  they  are  from  an 
engineering  viewTJoint.  The  Barge  Canal,  on  the  con- 
trary, has  yet  to  justify  itself  economically,  and  for 
that  reason  the  later  volume  is  not  so  sound  as  its  pre- 
decessor, for  Mr.  Whitford  throughout  takes  the  atti- 
tude of  one  who  describes  a  successful  fight  of  an  en- 
tirely praiseworthy  project  against  the  forces  of  evil 
who  would  have  prevented  it. 

The  economic  and  chronologic  history  of  the  New 
York  State  Barge  Canal  is  worth  recording,  though 
probably  not  in  the  detail  given  it  here;  but  it  is  not 
altogether  fair  to  write  the  history  in  the  vein  in  which 
it  has  been  written.  So  far  there  has  been  no  proof 
that  those  who  opposed  the  $101,000,000  proposition  of 
1901  (which  has  now  grown  to  nearly  twice  that 
amount)  were  not  justified  in  their  opposition.  Possibly 
time  will  prove  the  opponents  wrong. 

Mr.  Whitford's  story,  however  biased  his  attitude 
toward  the  canal,  is  a  complete  one.  It  is  not  intended 
to  be  an  engineering  description,  except  in  generalities, 
for  previous  reports  of  the  state  have  quite  well  covered 
the  engineering  details  of  the  Barge  Canal.  It  is  a 
complete  record  of  the  political,  legislative  and  admini- 
strative processes  which  led  to  the  construction  of  the 
waterway. 


Folwell's  Sewerage  Revised 

SEWER,4GE :  The  Designing,  Constructing  and  Maintaining  of 
Sewerage  Systems  and  Sewage  Treatment  Plants — Bv  A  Pres- 
cott  Folwell,  M.Am.Soc.C.E.,  Past  President  Am.Soc.M.I..  Editor 
Public  Works.  Ninth  Edition.  New  York ;  John  Wiley  &  Sons. 
London  ;  Chapman  &  Hall.  Cloth  ;  6  x  9  in.  ;  pp.  477  ;  80  line 
cuts  and  halftones.     .$4. 

When  the  first  edition  of  this  book  appeared,  some 
twenty-five  years  ago,  it  contained  little  on  sewage 
treatment.  In  the  more  recent  editions  that  subject 
has  been  given  additional  space  until  now  about  160  pp. 
are  devoted  to  expository  and  descriptive  matter,  be- 
sides what  the  author  seems  warranted  in  believing 
to  be  by  far  the  most  complete  list  of  American  sewage- 
works  ever  published,  a  list  by  states,  classified  broadly 
by  methods  of  treatment  in  use. 

The  chief  if  not  the  only  material  revision  in  the 
present  edition  is  in  the  section  on  sewage  treatment. 
Although  that  section  presents  an  up-to-date  summary 
of  principles  and  methods  it  needs  expansion  in  some 


details,  particularly  under  the  activated-sludge  pro- 
cess. This  latter  section  has  only  3  pp.  or  but  little  more 
than  the  sections  on  the  electrolytic  and  direct-oxidation 
(called  by  Mr.  Folwell  "direct-oxygen")  processes,  as 
against  2  pp.  for  the  Miles-acid  process,  not  yet  per- 
manently in  use.  Of  the  portions  of  the  book  not  men- 
tioned, about  200  pp.  are  given  to  design,  65  to  specifi- 
cations, etc.,  and  construction,  and  8  pp.  to  maintenance. 
The  fact  that  the  book  has  gone  to  the  ninth  edition 
in  twenty-five  years  is  a  good  testimonial  to  its  re- 
ception by  engineers  and  the  engineering  schools. 


Elementary  Reinforced-Concrete  Design 

CONCRETE  CONSTRUCTION  FOR  ARCHITECTS;  A  Concise 
Ti-eatise  on  the  Design  of  Reinforced  Concrete  Slabs,  Beams. 
Girders,  Columns  and  Footings,  and  a  Description  of  the  Actual 
Design  of  a  Concrete  Building  Involving  the  Use  of  Flat  Slab 
Construction — Bv  DeWitt  C.  Pond,  Author  of  "Engineering  for 
Architects."  New  York :  Charles  Scribner's  Sons.  Cloth ;  6x9 
in.,  pp.  203  ;  89  line  cuts.     $4. 

Except  that  the  introductory  chapter  is  so  elementary 
in  its  treatment  as  to  remind  one  of  a  bed-time  story 
in  the  naive  manner  with  which  the  subject  is  ap- 
proached, this  book  is  a  clear  enough  statement  of  the 
details  of  conventional  reinforced-concrete  building 
design.  Nearly  half  of  the  book  is  devoted  to  detailed 
methods  of  working  out  the  design  of  a  large  reinfoi'ced- 
concrete  building  in  New  York.  The  first  part  is, 
according  to  the  subtitle  of  the  book,  "A  concise  treatise 
on  the  design  of  reinforced-concrete  slabs,  beams,  gird- 
ers, columns  and  footings."  It  would  seem  to  an  engi- 
neer familiar  with  the  numerous  books  on  reinforced 
concrete  that  an  architect  capable  of  understanding 
anything  about  reinforced-concrete  design  could  get  the 
information  here  presented  out  of  any  of  the  current 
engineering  books,  but  an  engineer  is  notoriously  a  poor 
judge  of  architectural  mentality. 


Production  and  Sale  of  Market  Milk 

MARKET  MILK — By  Ernest  Kelly,  in  Charge.  Market  Milk 
Investigations,  Dairy  Division.  Bureau  of  Animal  Industry. 
Department  of  Agriculture,  and  Clarence  E,  Clement,  Market 
Milk  Specialist,  Dairy  Division,  Etc.  New  York  :  John  'Wiley  & 
Sons.  London:  Chapman  &  Hall.  Cloth:  6x9  in.:  pp.  445: 
121  line  cuts  and  halftones.     $3.75.     183s.  net. 

Everything  in  the  production  and  sale  of  market 
milk,  from  the  cow  to  the  consumer,  is  taken  up  in  this 
volume.  The  book  is  wi-itten  more  from  the  view- 
point of  the  milk  producer,  jobber,  and  distributor  than 
from  that  of  the  consumer  and  the  public  health  officer, 
but  in  view  of  the  many  books  treating  the  subject 
from  the  health  viewpoint  a  volume  concerned  pri- 
marily with  the  business  aspects  of  city  milk  supply  is 
welcome;  all  the  more  welcome  because  it  is  for  the 
public  interest  to  have  the  "practical"  and  particularly 
the  economic  aspects  of  the  milk  supply  set  forth  in  so 
much  detail  as  is  here  done. 

After  a  brief  review  of  the  milk  industry,  milk  as 
food  and  milk  in  relation  to  public  health  are  considered. 
Equal  space  is  given  to  the  chemistry  of  milk,  a  few 
pages  to  milk  bacteriology  and  17  pp.  to  keeping  down 
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the  bacterial  count.  In  more  detail  the  authors  take  up 
organization  of  milk  control,  inspection,  and  scoring. 
Milk  production  cost,  co-operative  agencies,  transpor- 
tion,  milk  handling  plants,  pasteurization,  mechanical 
refrigeration,  and  delivery  to  consumers  are  detailed. 
There  are  26  pp.  on  distribution  cost  and  55  pp.  of 
"Practicums,"  the  latter  being  practical  details,  rules, 
and  statistics. 

The  volume  can  be  heartily  commended  to  all  who 
wish  to  know  the  details  of  milk  pi'oduction  and  the 
steps  in  its  subsequent  handling  until  delivered  to  the 
consumei'. 


Work  Periods  in  Continuous  Industries 

THE  TWELVE-HOUR  SHIFT  IX  INDUSTRY — By  the  Commit- 
tee on  Work-Peiiods  in  Continuous-Industry  of  the  Federated 
American  Engineering  Societies.  With  a  Foreword  by  Warren 
G.  Harding.  President  of  the  United  States.  New  York:  E.  P. 
Dutton  &  Co.     Cloth;   6x9   in.;  pp.  302.     $3.50. 

For  some  years  study  has  been  directed  toward  de- 
vising means  for  doing  away  with  the  twelve-hour  shift 
in  the  continuous  industries  without  at  the  same  time 
imposing  an  undue  handicap.  The  first  engineering 
meeting  devoted  to  the  subject  was  held  in  1920,  in 
Philadelphia,    to    consider    the   technique    of   changing 

I  from  the  two-shift  to  the  three-shift  system.  Shoi-tly 
afterward  a  study  of  the  steel  industry,  made  possible 
by  a  grant  from  the  Cabot  Fund,  was  conducted,  and 
in  1921  a  further  inquirj'  under  the  same  auspices  took 
under  consideration  the  problem  with  regard  to  the 
larger  steel  manufacturers  in  the  United  States.  In 
that  year  also  the  Cabot  Fund  made  a  grant  to  the 
Federated  American  Engineering  Societies  to  carry  on 
two  studies — one  a  general  sui-vey  of  the  continuous 
industries,  and  the  other  particularly  directed  to  con- 
ditions in  the  iron  and  steel  industry. 

The  present  volume  presents  the  report  of  the  Com- 
mittee on  Work  Periods  in  Continuous  Industries  which 
directed  these  investigations.  The  general  conclusion 
of  the  committee  is  that  only  a  small  part  of  industrial 
work,  say  5  to  10  per  cent,  involves  processes  that  re- 
quire continuous  operation,  and  the  number  of  workers 
affected  is  relatively  small.  The  desirability  of  abandon- 
ing the  two-shift  system,  it  concludes,  lies  not  so 
much  in  the  extent  to  which  it  prevails  as  in  humani- 
tarian considerations,  along  with  the  economic  demand 
for  that  length  of  day's  work  which  will  in  the  long 
run  effect  maximum  production.  The  weight  of  evi- 
dence, the  committee  reports,  indicates  that  the  change 
can  usually  be  made  at  small  financial  sacrifice  on  the 

1  part  of  workers  and  of  managements,  and  that  under 
proper  conditions  no  economic  loss  need  be  suffered. 
It   is   held   that  the  change  cannot  advantageously  be 

;  made  by  fiat  and  that  to  effect  it  suddenly  or  without 
adequate  preparation  will  be  sure  to  cause  lowered  pro- 
duction. On  the  other  hand,  the  committee's  judgment 
is  that  when  the  change  is  pre-planned  and  the  co- 
operation of  every  one  is  enlisted,  gains  will  accrue  to 
all  concerned — workers,  managements,  owners,  and  the 
public. 

»The  general  survey  was  conducted  by  Horace  B. 
Drury  and  the  investigation  of  the  iron  and  steel 
industry  by  Bradley  Stoughton.  both  of  whom  analyzed 
exhaustively  the  conditions  that  prevail  in  the  fields 
assigned  to  them  and  the  considerations  that  have  led 
to  the  continuance  of  the  12-hour  .shift.  Dr.  Drury 
summarizes  his  conclusions  as  answers  to  the  following 
questions:     What  is  the  extent  of  continuous  work  in 


American  industry?  What  are  the  alternatives  to  the 
12-hour  shift?  Are  there  technical  difficulties  in  chang- 
ing from  two-shift  operation?  What  are  the  factors  to 
be  considered  in  changing  from  two-shift  to  three-shift 
operation?  How  does  the  change  from  two-shift  to 
three-shift  operation  affect  the  number  of  shift  work- 
ers? What  is  the  effect  of  8-hour  as  compared  with 
12-hour  shift  operation  on  the  quantity  and  quality  of 
production,  absenteeism,  labor  turnovei-,  and  industrial 
accidents?  How  do  wage  rates  on  8-hour  shift  opei-a- 
tion  compare  with  wage  rates  on  12-hour  shift  opera- 
tion? What  is  the  general  opinion  of  managers  of 
three-shift  plants  regarding  three-shift  as  compared 
with  two-shift  operation?  Do  employees  make  good 
use  of  the  increased  hours  of  leisure?  To  what  extent 
have  plants  reverted  to  two-shift  operation? 

Mr.  Stoughton  concludes  that  the  advantages  to  be 
derived  from  the  employment  of  the  8-hour  shift  include 
increased  efficiency,  due  not  only  to  better  physical 
and  mental  condition  of  employees  but  also  to  the 
appeal  to  a  higher  grade  of  men;  better  morale;  elimi- 
nation of  the  floating  gang  and  a  higher  prestige  for 
the  employer  with  the  general  public,  an  asset  that  may 
be  of  considerable  value  during  times  of  industrial 
controversy. 


Made  Better  by  Enlargement 

ENGLISH  AND  ENGINEERING  ;  A  Volume  of  Essays  for  Eng- 
lish Classes  in  Engineering  Schools — Edited  by  Frank  Ayde- 
lotte,  President  of  Swarthmorc  College.  Second  Edition.  Cloth  : 
6  X  8  in. ;  pp.  415.     $2. 

By  adding  to  the  number  of  essays  the  new  edition 
of  this  useful  and  inspiring  book  has  been  made  better 
than  the  first  (see  Emiineering  Record,  Feb.  17,  1917. 
p.  275).  The  twenty-eight  essays  are  grouped  under: 
Writing  and  Thinking,  The  Engineering  Profession, 
Aims  of  Engineering  Education,  Pure  Science"  and 
Applied,  Science  and  Literature,  and  Literature  and 
Life. 

Engineers  are  represented  by  J.  L.  Harrington, 
George  S.  Morison.  A.  G.  Christie  and  J.  B.  Johnson. 
Among  the  other  authors  given  a  place  are  Ruskin, 
Arnold  Bennett,  Frederic  Harrison.  Louis  D.  Brandeis, 
F.  A.  Walker,  Huxley,  Tyndall,  Matthew  Arnold,  Words- 
worth, Stevenson,  J.  S.  Mill,  Emerson,  Carlyle,  and 
Macaulay. 

Three  objects  of  the  volume  as  it  now  stands  are 
stated  by  President  Aydelotte  (now  of  Swarthmore  in 
the  capacity  indicated  instead  of  being  professor  of 
English  at  M.  I.  T.)  as  follows: 

(1)  To  teach  the  student  to  write  not  by  telling  Mm  how, 
not  by  doing  h\R  thinking  for  him,  but  by  stimulating  him 
lo  think  for  himself  about  his  own  problems,  about  his 
work  and  its  place  in  the  world. 

(2)  To  lead  the  engineering  student  to  think  of  the  occu- 
pation for  which  he  is  preparing  himself  not  as  a  trade  but 
as  one  of  the  liberal  profesaion.s. 

(3)  To  Ipad  him  to  see  how  bis  work  of  designing  mate- 
rial convonicncos  for  men  is  bound  up  with  the  spirilual 
advancement  of  the  rare — with  the  world  of  science,  of 
literature  and  of  moral  ideals. 

There  are  not  many  practicing  engineers,  it  seems 
safe  to  say,  who  would  not  find  it  to  their  interest  and 
profit  to  read  this  volume,  even  though  it  might  be  a 
matter  of  re-reading  in  the  case  of  some  of  the  essays. 
For  engineering  students  the  book  deserves  high  com- 
mendation. 
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Notes  on  Pamphlets  and  Reports 

A  Bulletin  on  Highways  and  one  on  Motor  Trucks 
have  been  published  by  the  Purdue  University  (Lafayette, 
Ind.).  The  first  is  on  Fundamentals  of  Construction  and 
Maintenance  of  Secondary  Type  Highways,  by  Charles  C. 
Albright,  professor  of  railway  civil  engineering,  and  is  de- 
signed for  the  Engineering  Extension  Service.  The  second, 
on  Truck  Operating  Costs,  by  Ben  H.  Petty,  assistant 
professor  of  highway  engineering,  reviews  cost  factors  and 
cost  recording  methods,  including  forms. 

Hydrogen-Ion  Investigations  multiply.  One  of  the 
latest  to  become  available  Is  An  Experimental  Study  of 
the  Relation  of  Hydrogen-Ion  Concentrations  to  the  Forma- 
tion of  Floe  in  Alum  Solutions,  by  Emery  J.  Theriault, 
Assistant  Chemist,  and  W.  Mansfield  Clark,  Chief  of  Divi- 
sion of  Chemistry,  Hygienic  Laboratory,  United  States 
Public  Health  Service.  (Reprint  from  Public  Health 
Report,  Feb.  2,  1923;  pp.  20,  including  diagi-ams  and 
formulas.) 

Thermal  Stresses  in  Car  Wheels,  by  George  C. 
Burgess,  physicist,  and  G.  Willard  Quick,  associate  physi- 
cist, U.  S.  Bureau  of  Standards  (Technologic  Papers;  pp. 
37;  illustrated,  15c.)  summarizes  tests  on  eight  worn  and 
eleven  new  steel  wheels  of  five  types  of  manufacture,  in 
which  the  rims  were  electrically  heated  to  380  deg.  C.  to 
simulate  service  conditions  under  heavy  brake  applications. 

The  Malaria  Problem  of  Southeast  Missouri  is  re- 
viewed by  Dr.  M.  V.  Ziegler  and  Dr.  K.  F.  Maxey,  U.  S. 
Public  Health  Service,  in  Reprint  815,  Public  Health  Re- 
ports (pp.  20). 

Many  Papers  on  Public  Baths  and  other  matters  re- 
lated to  public  hygiene  and  recreation  are  printed  in  the 
1922  Journal  of  the  American  Association  for  Promoting 
Hygiene  and  Public  Baths  (Arthur  M.  Crane,  Manager, 
Nutley,  N.  J.). 

International  Courtesy  is  exemplified  in  Bulletin  217, 
U.  S.  Bureau  of  Mines  (pp.  127;  illustrated),  on  the  Prepa- 
ration, Transportation,  and  Combustion  of  Powdered  Coal, 
by  John  Blizzard,  "published  through  the  courtesy  of  the 
Canadian  Department  of  Mines." 

The  Government  Service  for  Water-Power  and  Elec- 
tricity, Netherlands  East  [ndia  (Bandoenig,  Java),  has 
published  its  report  for  the  year  1921.  Besides  60  pp.  of 
text,  tabular  summaries  and  diagrams  it  contains  a  colored 
folding  map  of  Java  showing  its  main  rivers  and  power 
stations. 

Standard  Methods  of  Milk  Analysis,  the  collaborative 
production  of  the  American  Public  Health  Association  and 
the  Association  of  Official  Agricultural  Chemists,  is  out  in 
a  fourth  edition  (pp.  40;  A.P.H.A.,  370  Seventh  Ave., 
New  York  City;  40c.). 

Plankton  and  Related  Organisms,  by  W.  C.  Purdy, 
Plankton  Expert,  U.  S.  Public  Health  Service,  reviews 
biological  investigations  made  in  1914-15  as  a  part  of  A 
Study  of  the  Pollution  and  Natural  Purification  of  the 
Ohio  River  (Public  Health  Service;  pp.  78;  line  cuts).  The 
studies  as  a  whole,  conducted  under  the  direction  of  Surg. 
W.  H.  Frost,  were  interrupted  by  the  war. 

The  School  of  Engineering  Research,  University  of 
Toronto  (Ont.),  has  issued  Torsional  Strength  of  Rectangu- 
lar Sections  of  Concrete,  Plain  and  Reinforced,  by  C.  R. 
Young,  W.  L.  Sagar,  and  C.  A.  Hughes  (pp.  25;  line  cuts). 

The  Result  of  a  Year's  Test  of  a  Hollow  Tile  and 
Concrete  Floor  Slab  Reinforced  in  Two  Directions  com- 
prises Technological  Paper  No.  220,  U.  S.  Bureau  of 
Standards  (pp.  65;  line  cuts  and  halftones).     The  authors 


are  W.  A.  Slater,  engineer  physicist.  Bureau  of  Standards, 
and  Arthur  Hagener  and  G.  P.  Authes,  engineers,  Whitacre 
Engineering  Co. 

The  Notable  Paper  by  Isaac  S.  Walker,  general  man- 
ager New  Chester  Water  Co.  (Drexel  Building,  Phila- 
delphia), on  the  Purification  of  the  Chester  Water  Supply 
with  Special  Reference  to  the  Pollution  of  the  Delaware 
River,  read  last  October  before  the  Pennsylvania  Water 
Works  Association,  may  now  be  obtained  from  the  author 
in  pamphlet  form  (pp.  30).  Among  other  things  it  gives 
float  and  bacterial  observations  to  show  the  effect  of  the 
large  volumes  of  Philadelphia  sewage  discharged  into  the 
Delaware  above  the  Chester  water  intake.  The  conclusion, 
after  considering  the  typhoid  rates  also,  is  that  the  sewage 
is  nearly  all  destroyed  and  typhoid  and  other  water-borne 
disease  germs  wholly  destroyed  by  natural  agencies  before 
the  intake  is  reached. 

The  National  Paving  Brick  Manufacturers  Associa- 
tion (Cleveland,  Ohio)  has  published  the  Proceedings  of 
the  Permanent  Committee  on  Simplification  of  Variety  and 
Standards  for  Vitrified  Paving  Brick  of  the  U.  S.  Depart- 
ment of  Commerce.  The  pamphlet  contains  relevant 
statistics  for  the  years  1914-22  and  minutes  of  meetings 
held  Nov.  15,  1921,  March  27,  1922,  and  March  27,  1923. 

The  Engineers  Club  of  Pernambuco  (Club  de  Engen- 
haria,  Rua  15  de  Novembro,  Pernambuco,  Brazil)  has 
started  the  publication  of  a  bulletin.  The  first  number 
contains,  among  other  things,  articles  on  the  Pennsylvania 
tunnel  beneath  the  Hudson  River,  New  York  City,  and  on 
the  irrigation  in  the  Piranhas  valley. 

Under  the  Title,  A  Quarter  Century  of  Cumulative 
Bibliography,  1898-1923,  the  H.  W.  Wilson  Co.  (New  York 
City)  describes  its  system  of  cataloging  new  books,  with 
excerpts  from  reviews,  and  of  indexing  periodical  litera- 
ture. These  useful  services  cover  Engineering  News- 
Record,  the  other  McGraw-Hill  papers  and  the  books  of 
the  McGraw-Hill  Book  Co.,  besides  the  journals  and  books 
of  scores  of  other  technical  publishing  companies. 

The  Consolidation  of  Railroads  in  the  United  States 
forms  the  56th  research  report  of  the  National  Industrial 
Conference  Board  (pp.  107;  10  E.  39th  St.,  New  York 
City;  $2).  After  sketching  a  historical  background,  pro- 
posed consolidations  into  nine  systems  are  reviewed. 

Statistics  of  Manufactures  in  Massachusetts  for 
1920  covering  10,262  establishments,  695,832  employees  and 
$4,370,276,822  of  goods  are  presented,  with  text,  in  a 
170-p.  report  just  issued  by  the  Department  of  Labor  and 
Industries,  Boston. 

New  Books  and  Revised  Editions 

BUSINESS    CYCLES    AND    UNEMPLOYMENT.       Reports    and 
Recommendations  of  a  Committee  of  the  President's  Conference 
on  Unemployment.   Including  an  Investigation  Made  Under  the 
Auspices  of  tlie  National   Bureau  of  Economic   Research.     With 
a    Foreword     bv    Herbert     Hoover.       New    York     and    London : 
McGraw-Hill  Book  Co.     Cloth  ;  6x9  in. ;  pp.  405  ;  diagrams.     $4. 
CIVILIZATION     AND     CLIMATE — By     Ellsworth     Huntington, 
Author  of  "The  Pulse  of  Asia."     Second  Edition,  with  New  In- 
troduction.      New    Haven :     Yale    University    Press.       London : 
Humphrey    Milford-Oxford    University    Press.      Cloth :    6x9    in. : 
pp.  333  ;  line  cuts.  $3.50. 
CLIM.\TIC    CHANGES:     THEIR    NATURE    .\ND    CAUSES— ;By 
Ellswo!'th  Huntington.  Research  Associate  in  Geography  in  Y'ale 
Univcrsitv   and   Steplien  Sargent  Visher.  .Associate    Professor  of 
Geolog\'   in    Indiana   University.      New  Haven:     Tale   University 
Press   "  London :      Hxiniphrev    .Milford-Oxford    University    Press. 
Cloth;  6x9  in.;  pp.  329;  13  line  cuts.     $3.50. 
THE  ENGINEERING   INDEX,   1922 — New  York:    The  American 
Society  of  Mechanical  Engineers.     Cloth;  7x10  in.;  pp.  675.     $6. 
Over    600    periodicals,    reports    and    other    publications    were    se- 
lected  from    some   1.300   examined    for   the  purpose   of   making  up 
this  volume,  which  is  the  21st  in  the  series  and  the  -Ith  since  the 
Index   was    taken   over   by    the   American    Society    of   Mechanical 
Engineers. 

FINANCIAL,  INCENTIVES  FOR  EMPLOYEES  .\ND  EXECU- 
TIVES— Compiled  and  Edited  by  David  Bloomfleld :  Introduc- 
tion bv  Mever  Bloomfleld.  Two  volumes.  (The  Modern  Execu- 
tive's Library.)  Cloth;  5x8  in.;  pp.  325  and  407.  $4.80  for 
the  two  volumes.  .  ^  ,  ..i- 

Discusses  types  of  wage  systems,  piece,  day  and  week  w  oi  K. 
bonus  systems,  thrift  plans,  mutual  benefit  associations  and  Pen- 
sion syVtems.  compensation  for  store,  office  and  sales  workers  and 
for  foremen  and  executives. 
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HIGHWAYS  AND  HIGHWAY  TRAXSPORTATIOX— By  George 
R.  Chatburn,-  Professor  of  Applied  Mechanics  and  Machine  De- 
sign, Lecturer  on  Highway  Engineering,  University  of  Nebraska. 
New  York  :  Thomas  Y.  Crowell  Co.  Cloth  ;  6x9  in.  :  pp.  472  ; 
line  cuts,  maps  an3  halftones.  $3,  net :  postage  extra. 
HUTTE:  Des  Ingenieurs  Taschen-Buch — Herausgegeben  vom 
Akademischen  Verein  Hiitte.  E.  V.  In  Berlin.  24  Auflage.  I. 
Band.  Berlin:  Wilhelm  Ernst  &  Sohn.  Cloth;  !ix7  in.;  pp. 
130S  ;  559  line  cuts.     $2  in  Germany. 

The  1923  edition  of  Vol.  I  of  this  well-known  German  hand- 
book for  engineers. 

MAN  AND  CULTURE — By  Clark  Wilson,  Ph.D..  Curator-in-Chief. 
Division  of  Anthropology.  American  Museum  of  Natural  His- 
torv.  New  York  Citv.  (Crowell's  Social  Science  Series.)  New 
York:  Thomas  Y.  Crowell  Co.  Cloth;  6x9  in.;  pp.  371;  17 
figures  in  the  text.  J2.75  net;  postage  extra. 
MECHANICAL  TESTING:  A  TREATISE  IN  TWO  VOLUMES — 
By  R.  G.  Batson,  M.  Inst.  C.  E..  M.  I.  Mech.  E..  Associate  of 
King's  College.  London.  Senior  Assistant  in  the  Engineering 
Department  of  the  National  Physical  Laboratory.  Teddington, 
and  J.  H.  Hyde,  A.  M.  Inst.  C.  E..  M.  I.  A.  E.,  A.  M.  I.  Mech.  E.. 
Senior  Assistant  in  the  Engineering  Department  of  the  National 
Physical  Laboratory.  Vol.  II.  Testing  of  prime  movers,  ma- 
chines, structures  and  engineering  apparatus.  New  York  :  E.  P. 
Dutton  &  Co.  Cloth;  6x9  in.;  pp.  446;  313  line  cuts  and  half- 
tone.s.  $10.  The  earlier  volume,  published  in  1922.  dealt  with 
Materials  of  Construction. 
OIL  VALUATION  AND  TAXATION:  The  Federal  Income  Tax 
and  Its  Methods  Applied  to  the  Oil  Industry — By  Jas.  I.  Tucker. 
B.S.  LL.B..  Assoc.  M.  Am.  Soc.  C.  E..  Consulting  and  Ap- 
praisal Engineer,  foi-merly  Director  School  of  Civil  Engineering, 
University  of  Oklahoma.  Author  of  "Contracts  in  Engineer- 
ing." Houston,  Tex. :  Gulf  Publishing  Co.  Flexible  ;  4x7  in.  ; 
pp.  332;  two  folding  plates. 
THE  RIDDLE  OF  THE  RHINE;  Chemical  Strategy  in  Peace 
and  War — An  Account  of  the  critical  struggle  for  power  and 
for  the  decisive  war  initiative.  The  campaign  fostered  by  the 
great  Rhine  factories,  and  ■  the  pressing  problems  which  they 
represent.  A  matter  of  pre-eminent  public  interest  concerning 
the  sincerity  of  disarmament,  the  future  of  warfare,  and  the 
.stability  of  peace.  By  Victor  Lefebure.  Officer  of  the  Order 
of  the  British  Empire  (M.E.).  Chevalier  de  la  Legion  d'Honneur. 
Officer  of  the  Crown  of  Italy,  Fellow  of  the  Chemical  Society, 
etc.  ;  With  a  preface  by  Marshal  Foch  and  an  introduction  by 
Field  Marshall.  Sir  Henry  Wilson,  Bart.,  Chief  of  the  Imperial 
General  Staff.  New  York  :  E.  P.  Dutton  &  Co.  Cloth  ;  6x8  in.  ; 
pp.  282.;  5  halftone  plates.  $2. 
SERVICE  MONOGRAPHS  OF  THE  UNITED  STATES  GOV- 
ERNMENT— Prepared  by  the  Institute  of  Government  Research. 
Baltimore :  Johns  Hopkins  University  Press.  Cloth ;  6x9  in. 
$1  each. 

No.  4  :  The  Alaskan  Engineering  Commission.  By  Joshua  Bern- 
hardt,    pp.   124. 

No.  17 :  The  Federal  Power  Commission.  By  Milton  Conover. 
pp.  126. 

No.  16 ;  The  Coast  and  Geodetic  Survey.  By  Gustavus  A. 
Weber,      pp.   107. 

No.  23  :  The  Office  of  the  Supervising  Architect  of  the  Treasury. 
By  Darrell  Hevenor  Smith,     pp.  124. 

Each  volume  gives  the  history,  activities,  organization  and  per- 
sonnel of  the  branch  of  government  treated,  together  with  its 
publications,  the  laws  under  which  it  works,  a  financial  statement 
and  a  bibliography. 

THE  SIGNIFICANCE  OF  THE  FINE  ARTS— Published  Under 
the  Direction  of  the  Committee  on  Education  of  the  .Vmerican 
Institute  of  vVrchitects.  Boston:  Marshall  Jones  Co.  Cloth; 
6x9  in.;  pp.  481  ;  128  halftone  plates.  $3.50;  or  edition  de  luxe, 
$7.50. 
.STIMULATING  THE  ORGANIZATION — Bv  Orllne  D.  Foster. 
New  York  and  London :  Harper  &  Brothers.  Cloth  :  6x9  In. ; 
pp.    414.      $4. 

Designed  to  stimulate  production  and  sales. 
VENTILATION:  Report  of  the  New  York  State  Commission  on 
Ventilation  Appointed  by  the  Governor  of  tne  State  of  New 
York  at  the  Request  of  the  New  York  Association  for  Improving 
the  Condition  of  the  Poor  and  Supported  by  the  Milbank  .Me- 
morial Fund.  C.-E.  A.  WInslow.  Chairman.  New  York :  E.  P. 
Dutton  &  Co.  Cloth  ;  7x10  in.  ;  pp.  620  ;  134  line  cuts  and  half- 
tones.     $15. 


Rail  Joint  Experiments  in  Europe 

Extended  experiments  with  rail  joints  of  various 
types  on  the  German  railways  indicate  that  the  best 
design  is  the  suspended  joint,  spliced  with  heavy  bars 
and  carried  by  ties  placed  as  close  together  as  will  per- 
mit of  proper  tamping.  This  summary  of  the  report  of 
results  is  given  in  the  Revue  Generale  des  Chemins  de 
Fer.  In  addition,  a  base  support  or  bridge  plate  may 
be  used,  and  it  is  noted  that  in  any  case  the  rails  should 
be  secured  firmly  to  tie-plates  which  are  attached  to 
the  ties  by  fastenings  independent  of  the  rail  fastenings. 
With  steel  ties,  a  twin  or  duplex  tie  supporting  both 
rails  has  been  found  satisfactory.  Supported  joints 
with  a  single  tie  or  with  a  three-tie  arrangement  have 
not  given  good  results.  Numerous  special  joints  of 
more  or  less  complicated  design  were  tested  but  all  were 
abandoned  as  being  inferior  to  well  made  joints  of  the 
ordinary  type. 


Letters  to  the  Editoi^ 

This  department  aims  to  be  a  forum  for  the 
discussion  of  tbs  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


For  the  Federation 

Sir — Permit  me  to  comment  on  the  editorial  in  your  issue 
of  April  12,  p.  652,  relative  to  the  vote  of  the  Am.'Soc,  C.  E. 
on  the  question  of  joining  the  F.  A.  E.  S. 

I  held  the  position  of  vice-president  of  the  F.  A.  E.  S. 
for  two  years.  I  attended  the  organization  conferences, 
every  meeting  of  the  Council  and  Executive  Board,  and  all 
but  two,  I  believe,  of  the  meetings  of  the  Committee  on  Pro- 
cedure. I  had  an  excellent  opportunity  to  inform  myself  as 
to  the  ideas,  opinions  and  ideals  of  the  men  in  charge  of 
federation  affairs. 

I  wish  to  say  that  the  following  statement  in  your  edi- 
torial is,  in  my  opinion,  grossly  unfair.  I  never  observed 
any  such  attitude  and  cannot  imagine  how  such  an  impres- 
sion could  have  obtained  wide  credence: 

"For  two  years  those  behind  the  Federation  have  gone 
ahead  on  the  idea  that  it  was  a  perfected  organization. 
Take  it  or  leave  it,  they  said  in  effect  to  the  civils,  all  the 
time  bringing  to  bear  all  possible  pressure  to  make  them 
take  it." 

On  the  contrary,  it  was  thoroughly  understood  that  the 
federation  was  not  a  perfected  organization  and  that  there 
was  much  room  for  improvement.  As  to  "making  the  civils 
take"  the  organization  as  it  stands,  the  charge  is  ridicu- 
lous. Those  behind  the  federation  have  repeatedly  stated  to 
the  civils  that  any  amendments  to  the  constitution  pre- 
sented by  them  if  they  came  in,  would  be  given  full  con- 
sideration. 

You  write :  "It  would  be  fair  to  start  on  the  assumption 
that  the  civil  engineers  would  be  interested  in  a  looser  form 
of  co-operative  organization,  one  that  is  more  representative 
and  more  responsible  and  which  is  neither  so  expensive  nor 
so  centralized  as  the  F.  A.  E.  S.  has  proved  itself  to  be." 

Let  us  see  if  this  assumption  is  a  safe  one.  The  Ameri- 
can Society  of  Civil  Engineers  had  an  equal  part  with  other 
national  engineering  bodies  in  the  development  of  the  fed- 
eration idea  and  in  the  framing  of  its  constitution.  It  is 
equally  responsible  with  the  other  societies  for  the  "un- 
representative, unresponsive,  expensive  ($1..50  per  year  per 
member)  and  centralized"  organization  it  has  twice  refused 
to  support. 

Civil  engineers  also  are  responsible  in  large  measure  for 
the  "poor  record"  (sic)  of  the  Federation.  Twenty-nine 
members  of  the  Am.  Soc.  C.  E.  have  been  members  of  Ameri- 
can Engineering  Council  through  their  connection  with 
other  engineering  societies.  Included  in  the  list  are  the 
council's  two  presidents,  two  vice-presidents,  one  treasurer. 

In  my  opinion,  the  Am.  Soc.  C.  E.  has  expressed  itself  most 
emphatically  as  being  opposed  to  co-operat'.on.  It  has  acted 
most  inconsistently  by  declining  to  participate  in  the  moat 
significant  movement  ever  inaugurated  looking  toward  the 
solidarity  of  the  engineering  profession — a  movement  in  the 
inception  of  which  it  had  a  large  part  and  for  the  manage- 
ment of  which  its  own  members  are  largely  responsible. 

Furthermore,  the  Am.  Soc.  C.  E.  has,  by  its  adverse  vote, 
expressed  a  severe  indictment  of  the  engineering  profes- 
sion. Included  in  the  membership  of  American  Engineering 
Council  have  been  twenty-nine  presidents  and  past-presi- 
dents of  important  national  engineering  societies.  The 
Am.  Soc.  C.  R.  in  supporting  the  "arguments  against  join- 
ing" the  federation  issued  by  its  opponents  has.  in  effect, 
declared  that  the  most  prominent  engineers  in  the  United 
States  are  unable  to  conduct  their  own  affairs  in  a  manner 
to  inspire  confidence  in  their  fellows.  If  this  be  true,  Lord 
help  the  profession's  clientele!  W.  E.  RoLFE, 

St.  Louis,  Mo„  April  21,  192.1.  M.  Am.  Soc.  C.  E. 
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Floating  Dredges  and  Land  Dredges 

Sir — With  reference  to  the  comparison  of  dredges  of  dif- 
ferent types  for  drainage  work,  in  Engineering  News- 
Record  of  March  29,  p.  579,  in  our  experience  we  have 
found  that  walking  dredges  can  be  best  adapted  to  the 
digging  of  small  lateral  ditches  where  the  width  does  not 
exceed,  say,  10  to  15  ft.  When  it  comes  to  digging  drainage 
ditches  larger  than  this  it  seems  that  floating  dredges  can 
handle  the  work  much  more  economically  than  any  other 
type  of  equipment.  Draglines  are  also  used  extensively  for 
such  work. 

It  is  difficult  to  draw  a  distinct  line  of  adaptation  for  all 
of  these  machines,  but  generally  speaking  it  would  seem 
that  the  small  walking  dredges  could  be  used  advantage- 
ously on  small  ditches  wherever  the  banks  are  solid  enough 
to  sustain  the  weight  of  the  machines.  For  the  medium  and 
larger  ditches  a  floating  dredge  or  dragline  would  be  a 
better  proposition.  Harvey  T.  Gracely, 

Marion  Steam  Shovel  Co. 

Marion,  Ohio,  May  1,  1923. 

Sir — The  question  as  to  floating  dredges  and  land  exca- 
(fators  for  drainage  ditches,  suggested  by  the  article  in 
Engineering  News-Record  of  March  29,  p.  579,  can  be 
answered  only  in  a  general  way,  since  there  is  merit  in 
both  dredges  and  dry  land  machines. 

Local  conditions  govern  the  type  of  equipment  most  suit- 
able. The  design  and  dimensions  would  have  to  be  con- 
sidered also  in  order  to  properly  equip  any  particular  drain- 
age ditch.  On  large  projects  where  the  land  is  covered 
with  heavy  timber  a  floating  dredge  is  preferable;  in  fact, 
this  is  the  only  practical  machine  with  which  to  do  work 
of  that  character.  For  ditches  where  the  land  is  not  covered 
with  heavy  timber  and  on  which  the  surface  is  reason- 
ably solid  to  facilitate  traction,  a  dragline  machine  equipped 
with  either  a  walking  device  or  caterpillar  traction  could 
be  used  successfully  and  profitably. 

E.  G.  STBaJNBEniG, 
Sternberg  &  Horton,  Drainage  Contractors. 

Chicago,  May  10,  1923. 

Sir — In  the  article  on  "Records  of  Walking  Dredge  Work 
in  Delta  Land  Drainage,"  in  Engineering  News-Record  of 
March  29,  p.  579,  it  appears  that  the  author  missed  the 
point  in  his  eff'ort  to  draw  a  comparison  between  the  eco- 
nomics of  floating  and  land  di-edges,  in  that  he  confined 
most  of  his  discussion  to  the  particular  type  of  walking- 
dredge  which  spans  the  ditch.  The  description  of  that  type 
was  interesting,  but  the  limitations  peculiar  to  any  equip- 
ment which  spans  the  excavation  put  it  in  a  class  by  itself 
and  should  not  be  considered  as  applying  to  land  equipment 
in  general.  As  a  matter  of  fact  the  "straddling"  type  is 
practically  subject  to  the  same  degree  of  limitation  as  the 
floating  type,  but  in  the  opposite  direction,  as  the  former 
can  not  dig  a  wide  ditch  and  the  latter  can  not  dig  a  narrow 
ditch. 

Conditions  in  the  lower  Mississippi  delta  are  much  more 
favorable  to  floating  equipment  than  those  described  in 
the  article  referred  to,  as  the  Jarge  number  of  natural 
waterways  forming  a  network  through  the  country  usually 
make  it  possible  to  move  a  floating  plant  from  one  job  to 
another  without  dismantling  and  without  the  necessity  of 
digging  channels  for  which  payment  is  not  made.  There 
are  numerous  di'edges  in  operation  in  the  vicinity  of  New- 
Orleans  which  were  designed  for  one  specific  job  but  which 
have  worked  on  a  dozen  or  more  jobs  scattered  over  a  wide 
area;  and  there  never  has  been  any  expenditure  for  moving 
from  one  job  to  another  excepting  towage  bills  in  the  canals, 
bayous  and  lakes.  In  spite  of  this,  however,  there  is  a 
growing  demand  for  land  equipment  to  meet  local  conditions 
which  can  not  be  handled  to  advantage  by  floating  dredges. 
The  land  dredges  used  in  this  locality  are  mounted  on  skids 
.  and  rollers  or  are  of  the  caterpillar  type,  though  the  large 
levee-building  machines  are  mounted  on  railway  type  trucks 
using  single  or  double  track. 

New  Orleans,  La.  Arthur  M.  Sha-w, 

May  7,  1923.  Consulting  Engineer. 


Mackay  Reservoir  Seepage  Records 
Bear  Out  Experimental  Dala 

Sir — Your  issue  of  April  26  contains  an  article  dealing 
with  seepage  losses  at  the  Mackay  Dam  on  Big  Lost  River, 
Idaho,  which  is  of  special  interest  in  connection  with  a 
paper  on  the  same  subject  presented  a  few  years  ago  to  the 
Am.  Soc.  C.  E.,  and  reported  in  the  Transactions  of  that 
society,  Vol.  LXXXI,  pages  1  to  73.  In  the  discussion  of 
that  paper  at  least  two  engineers,  the  -writer  being  one, 
pointed  out  that  on  the  basis  of  the  tests  then  made,  and 
assuming  that  the  material  under  the  dam  was  homo- 
geneous and  of  the  same  character  as  that  used  in  the 
model  upon  which  the  tests  were  made,  the  indicated  seep- 
age loss  for  a  gage  height  of  100  ft.  was  360  sec.-ft.  Be- 
lieving this  result  to  be  the  clear  indication  of  the  test, 
and  regarding  such  a  loss  as  probably  prohibitive,  he  sug- 
gested the  possibility  of  an  error  in  the  test  data  as  re- 
corded in  the  paper,  and  called  attention  to  the  interest  that 
would  attach  to  actual  records  of  seepage  when  they  be- 
came available. 

In  the  light  of  the  actually  measured  seepage,  now 
published  for  the  first  time  so  far  as  the  writer  is  aware, 
it  is  of  interest  to  note  that  by  the  same  method  that  in- 
dicated a  seepage  loss  of  360  sec.-ft.  for  a  gage  height  of 
100  ft.  there  would  result  indicated  seepage  losses  of  112 
sec.-ft.  and  127  sec.-ft.  for  gage  heights  of  50  ft.  and  55 
ft.  respectively,  which  agree  closely  with  the  observed  seep- 
age losses.  For  lower  gage  heights  the  agreement  is  ap- 
parently not  so  close,  which,  in  the  absence  of  complete 
data,  can  not  now  be  accounted  for. 

As  pointed  out  by  several  in  the  original  discussion  it  is 
believed  that  more  valuable  information  is  to  be  obtained 
from  a  study  of  the  performance  of  structures  under  work- 
ing conditions  than  from  a  study  of  models,  and  in  the 
present  instance  there  seems  to  be  an  excellent  opportunity 
for  just  such  a  study. 

It  is  to  be  hoped  that  conditions  since  completion  of 
the  Mackay  dam  favor  the  securement  of  very  accurate 
data  as  to  quantity  of  seepage  loss,  zone  of  seepage  loss 
upstream,  zone  of  seepage  recovery  downstream,  and  other 
related  data,  for  the  varying  storage  depths  under  which 
the  reservoir  will  be  operated. 

Joseph  Jacobs. 
Consulting  Civil  Engineer. 

Seattle,  Wash., 
May  9,  1923. 


Operating  Local  Gravel  Pits 

Sir — The  article  in  your  issue  of  May  10  entitled  "Oper- 
ating Local  Gravel  Pits  for  Concrete  Road  Work"  was  of 
unusual  interest  to  me,  but  it  leaves  the  impression  that 
the  commercial  producers  of  sand  and  gravel  are  excessive 
in  their  prices  which,  I  am  sure,  is  rarely  the  case,  and 
although  there  was  a  very  substantial  saving  for  the  state 
I  am  wondering  if  some  contractor  is  not  holding  the  bag. 
Of  course  the  shipment  of  sand  and  gri-avel  over  fifty  miles 
runs  up  heavy  freight  charges,  which  may  have  been  the 
controlling  factor  in  this  instance. 

Edmund  Shaw  with  whom  I  am  associated  makes  sand 
and  gravel  plants  a  specialty  and  ia  a  number  of  instances 
the  producers  have  sold  their  produce  below  production  cost 
because  they  failed  to  give  sufficient  attention  to  the  items 
of  depreciation  and  amortization,  both  of  which  are  large 
in  the  average  gravel  plant. 

In  regard  to  the  statement  of  the  county  highway  com- 
missioner that  the  material  was  produced  for  about  70c.  per 
yard,  if  a  commercial  producer  allowed  his  production  cost 
to  reach  such  a  figure  he  would  be  out  of  business  over 
night. 

From  my  observation  the  farther  we  get  away  from  state 
or  government  control  of  manufacturing  the  more  economi- 
cal the  production. 

Melvix  E.  Hartzler, 
Consulting  Engineer. 

Chicago.  111.,  May  16,  1923. 
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News  of  the  Week 

CURRENT     EVENTS     IN     THE     CIVIL    ENGINEERING     AND     CONTRACTING     FIELDS 


By  the  Annual  Report  of  the  South- 
ern Pacific  Company  a  net  income  of 
$32,600,000  for  1922  as  against  $30,- 
618,788  for  1921  is  shown.  This  is  at 
the  rate  of  $9.47  a  share  on  its  capital 
stock. 

The  Dominion  of  Canada  Has  Author- 
ized the  construction  of  a  new  grain 
elevator  at  Montreal  with  an  initial 
capacity  of  2,500,000  bu.  The  elevator 
will  be  erected  at  Tarte  pier  by  the 
Montreal  Harbor  Commission  and  is  de- 
Sisrned  to  have  an  ultimate  capacity  of 
10,000,000  bu. 

In  Order  to  Meet  the  Needs  of  its 

growing  export  and  import  business  the 
Southern  Railway  Co.  has  completed 
the  dredging  of  the  dock  and  approaches 
to  its  pier  No.  4  at  Pinner's  Point,  Va. 
The  dredging  operation  has  been  carried 
out  on  both  sides  of  the  pier  to  a  depth 
of  33  ft.  at  mean  low  tide,  so  that  now 
the  pier  can  accommodate  four  of  the 
largest  steamers  using  that  port. 

On  May  16  the  Interstate  Commerce 
Commission  began  a  hearing  on  the 
consolidation  of  the  Eastern  roads  into 
several  large  systems,  as  called  for  by 
the  Transportation  Act.  All  the  prin- 
cipal railways  affected  in  this  proposed 
consolidation  will  be  given  an  oppor- 
tunity to  be  heard  on  the  question  of 
the  desirability  of  each  tentative  com- 
bination, or  to  propose  others. 

A  Model  Road  is  Being  Constructed 

in  Missouri  on  a  four-mile  stretch  of  the 
St.  Charles  road  near  Columbia  by  the 
Engineering  Experiment  Station  of  the 
University  of  Missouri.  The  most  ap- 
proved back-.sloped,  flat-bottomed  ditch 
type  road  will  be  built.  Manufacturers 
of  material  and  road  machinery  are 
contributing  equipment  and  operators. 

Two  More  Railroads  Have  Succeeded 

in  wiping  out  their  deficits.  The  Nash- 
ville, Chattanooga  &  St.  Louis  rejjorts 
a  net  income  of  |1,680,521  for  1922  as 
against  a  deficit  of  $2.59,801  for  1921, 
while  the  Chicago,  St.  Paul,  Minne- 
apolis &  Omaha  shows  a  net  income  of 
$1,177,929  as  against  a  deficit  of  $285,- 
671.  The  N.  C.  &  St.  L.  RR.  Co.  at 
the  same  time  reports  that  it  will  spend 
$1,225,000  on  track  and  like  improve- 
ments, and  $2,500,000  on  cars  and  loco- 
motives. 

An  Immense  Jubilee,  in  Which  Presi- 
dent Harding  will  be  the  central  figure, 
is  planned  by  the  citizens  of  Alaska 
to  commemorate  the  construction  of 
the  Alaskan  R.R.  by  the  U.  S.  Govern- 
ment. The  railway,  which  is  467  miles 
long,  was  completed  this  month  at  a 
cost  of  $.')6,0nn,0n0.  it  is  planned  to 
have  the  ceremonies  culminate  in  the 
driving  of  a  gold  spike  by  President 
Harding,  either  at  the  ofpan  terminal 
at  Anchorage  or  at  the  great  Tanana 
River  bridge  near  Nenana. 


Rutgers  College  Is  Newest  of 
Mines  Bureau  Stations 

Rutgers  College  at  New  Brunswick, 
N.  J.,  has  been  chosen  as  the  location 
for  the  new  mining  experiment  station 
for  the  bureau  of  Mines.  The  new  sta- 
tion will  specialize  in  problems  involved 
in  the  production  and  use  of  the  non- 
metallic  minerals,  and  New  Brunswick 
was  selected  as  centrally  located  in  the 
northern  section  which  produces  nearly 
all  of  the  talc,  three-fourths  of  the 
silica,  nine-tenths  of  the  slate,  and 
three-fourths  of  the  building  stone  of 
the  country.  The  total  production  of 
non-metals  north  of  the  Potomac  is 
$245,000,000,  south  of  the  Potomac, 
$92,000,000. 


Concrete  Test  Road  Stands  Up 
Under  33,000  Trips 

Thirty-three  thousand  trips  have  been 
made  around  the  circular  concrete 
track  in  the  wear  test  being  conducted 
by  the  Bureau  of  Public  Roads  of  the 
U.  S.  Department  of  Agriculture  and 
the  first  evidences  of  wear  are  just  be- 
coming noticeable. 

On  account  of  the  manner  in  which 
the  traffic  apparatus  is  constructed 
33,000  trips  are  equivalent  to  the  pass- 
age of  66,000  trucks  equipped  with 
solid  tires  and  so  loaded  that  the 
weight  per  inch  width  of  tire  is  600  lb. 
The  track  is  constructed  of  a  number  of 
different  kinds  of  concrete  and  at  the 
present  stage  of  the  test  the  wear  is  so 
slight  that  comparisons  cannot  be  made 
between  them. 


New  York  Civil  Engineers  Elect 
Edwards  President 

At  the  annual  meeting  of  the  New 
York  Section,  American  Society  of  Civil 
Engineers,  on  May  16,  J.  H.  Edwards 
was  elected  president  for  the  coming 
year,  Allen  Hazen  vice-president.  Prof. 
H.  P.  Hammond  treasurer,  and  F.  W. 
Scheidenhclm  and  Richard  de  Charms 
directors. 

A  special  committee  reported  the  re- 
sults of  an  extended  study  of  the  subject 
of  structural  safety  in  building.  The 
committee  work  resulted  from  an  ani- 
mated discussion  of  the  subject  at  the 
section  meeting  of  Oct.  18,  when  vari- 
ous proposals  for  reform  in  building 
methods  were  presented  by  members  of 
the  section.  The  report  found  none  of 
the  proposals  satisfactory  for  accept- 
ance, and  recommended  that  building 
procedure  be  reformed  hy  recognizing 
building  to  be  a  specialized  technical 
activity  involving  a  distinct  hazard,  and 
accordingly  restricting  it  to  architects 
and  structural  engineers  as  alone  com- 
petent to  carry  it  on.  A  method  by 
which  this  might  be  done  was  presented 
in  some  detail.  The  committee  also 
recommended  that  action  to  carry  its 
rcfommendations  into  effect  bo  initiated 
through  the  socirtv.  The  subject  is  to 
be  considered  by  trie  section  further  at 
a  meeting  earlv  in  the  fall. 


Construction  Council  Would 
Avoid  Building  Crisis 

Board  of  Governors  Urge  Slackening  of 

Work — Increase   in   Output  of 

Materials  Recommended 

A  program  designed  to  avoid  a  crisis 
in  the  construction  industry  this  year 
and  to  provide  a  foundation  for  a  per- 
manent plan  to  eliminate  the  danger  of 
similar  crises  in  the  future  was  dis- 
cussed at  a  meeting  of  the  Board  of 
Governors  of  the  American  Construc- 
tion Council  held  in  New  York  City  on 
May  16  and  recommended  to  the  build- 
ing public. 

The  sentiment  of  the  Board  repre- 
senting all  factors  in  the  construction 
industry  was  unanimously  favorable  to 
the  program  which  had  been  prepared 
by  a  committee  appointed  for  the  pur- 
pose by  Franklin  D.  Roosevelt,  presi- 
dent of  the  Council.  This  committee 
consisted  of  M.  C.  Rorty,  president,  In- 
ternational Telephone  Securities  Cor- 
poration; N.  F.  Hoggson,  of  Hoggson 
Brothers,  New  York;  and  John  Don- 
lin,  president,  the  Building  Trades  De- 
partment of  the  American  Federation 
of  Labor. 

Digest  of  Report 

The  report  of  this  committee  pointed 
out  that  the  volume  of  construction  pro- 
jected so  far  this  year  exceeds  the 
volume  of  the  same  period  last  year  by 
more  than  40  per  cent  and  that  the  ex- 
perience of  1922  demonstrated  that  dur- 
ing that  year  facilities  for  producing 
material  and  conducting  field  opera- 
tions were  taxed  about  to  their  limit. 
Construction  work  is  limited  not  only 
by  the  available  supply  of  labor  and 
by  inadequate  transportation,  but  also 
by  the  restricted  supply  of  manufac- 
tured products  and  materi..ls  produced 
by  the  basic  industries  which  in  turn 
are  dependent  upon  the  same  factors. 
It  related  that  stocks  of  materials  on 
hand  in  practically  all  of  the  construc- 
tion materials  are  lower  than  last  year, 
while  unfilled  orders  are  greater.  Re- 
cent figures,  for  example,  show  that 
orders  on  hand  for  common  and  faced 
brick  are  about  60  per  cent  higher  and 
the  stock  on  hand  about  60  per  cent 
lower  than  in  1922.  Material  prices 
are  said  to  be  rapidly  rising  and  job- 
bers and  manufacturers  unable  to 
maintain  their  quotations  for  more  than 
a  day  or  two  at  a  time  on  certain 
products.  The  bidding  of  prospective 
buyers  for  material  is  sending  prices 
upward  and  deliveries  are  becoming  so 
uncertain  that  the  practice  of  over- 
ordering  for  each  job  tends  further  to 
complicate  the  situation. 

Labor  rates  also,  the  committee  re- 
ports, are  rapidly  increasing,  especially 
in  the  building  trade.  Employers  are 
bidding  for  services  and  paying  bonuses 
to  an  extent  even  greater,  in  some 
cases,  than  in  1020.  Regardless  of  what 
opinions  may  be  as  to  the  reasonable- 
ness of  a  wage  of  ll.'i  or  $18  per  day 
for  skilled  mechanics,  the  committee  be- 
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lieves  that  under  present  conditions 
these  scales  will  soon  stop  building  op- 
erations and  leave  the  laborer  in  a  more 
unfavorable  position  than  he  would 
occupy  under  steady  employment  under 
a  lower  wage.  The  limited  production 
capacity  of  many  industries  appears 
unable  to  meet  a  continuation  of  the 
present  demand  and  even  where  plant 
facilities  are  adequate,  the  committee 
reports  that  output  may  be  limited  by 
labor  and  transportation. 

The  committee  notes  that  to  the 
credit  of  many  manufacturers  they 
have  not  only  shown  a  desire  to  hold 
their  prices  within  bounds,  but  have 
actually  succeeded  in  doing  it  to  a  great 
extent.  Cement  and  steel  are  notable 
examples  of  materials  in  which  fac- 
tory prices  have  been  relatively  stable. 
Whether  the  spread  of  prices  between 
the  manufacturer  and  the  consumer  is 
the  result  of  speculation,  local  material 
corners  or  merely  the  unbridled  bidding 


I.C.C.  Commissioner  Will  Teach 
Transportation  Course  at  Yale 

In    the    selection    of    Winthrop     M. 
Daniels,  Interstate  Commerce  Commis- 
sioner,  to    occupy   a    chair    in    connec- 
tion with  its  trans- 
portation   course, 
Yale     University 
has  taken   another 
step    looking    to- 
ward the   ultimate 
realization    of    the 
Strathcona    School 
of   Transportation. 
Mr.   Daniel's 
work   will   be   con- 
fined     largely      to 
public     policy     to- 
ward    the     public 
transportation. 


utilities    engaged 

This  course  of  study  will  supplement 

those    now    being    conducted    by    Prof. 

— -• -. -i,-.,..,^  thot  c^hnuld  be     Dudley  on  the  mechanical  engineering     ^^g   committees:     water    ouppiy,    iviuk 

of  buyers    IS  a  matter  ^^a*  should  be    ^j^^  ^j  transportation,  and  by  Charles     gupply.  Sewerage,  Bathing  Places  and 
ascertained    and    made    known    to    the     j_     rpji^jg^      professor     of    engineering     Mosquito  Control 


State  Sanitary  Engineers  Broaden 
Membership  Basis 

Chiefs  of  the  sanitary  engineering 
divisions  of  half  the  states  in  the  Union 
and  the  three  allotted  representatives 
of  the  Public  Health  Service  of  the 
United  States  met  in  Washington,  May 
16  and  17  as  the  fourth  annual  Con- 
ference of  State  Sanitary  Engineers. 
Subject  to  approval  by  letter  ballot  the 
conference  voted  to  admit  assistant 
state  sanitary  engineei's  as  associate 
members,  with  all  privileges  except  that 
of  voting.  It  was  also  decided  to  re- 
strict attendance  at  the  conferences  to 
the  membership,  except  on  invitation  of 
others  by  the  executive  committee,  and 
to  give  out  to  publications  no  papers  or 
committee  reports  until  after  their 
presentation,  nor  until  they  have  been 
reviewed  by  the  executive  committee. 

Hereafter  statistical  reports  will  be 
submitted  once  in  five  years  by  these 
five   committees:    Water    Supply,   Milk 


public 

Course  of  Action  Outlined 
After  discussing  the  various  influ- 
ences that  might  be  set  in  motion  to 
remedy  these  conditions,  as,  for  ex- 
ample, the  increase  of  production  and 
the  expediting  of  shipments  and  the 
elimination  of  restrictions  on  output  on 


mechanics,  on  highway  transport. 

Mr.  Daniels'  work  will  not  be  con- 
fined to  public  policy  towards  railroads, 
but  will  deal  also  with  bus  and  truck 
transportation,  electric  railways,  inland 
water  transportation  and  transporta- 
tion by  air.  In  his  second  term,  Mr. 
Daniels  expects  to  take  up  a  special 
course  in  the  valuation  of  utilities  and 


Mosquito 

The  officers  chosen  for  1923-4  are: 
Chairman,  W.  H.  Dittoe  of  Ohio;  vice- 
chairman,  H.  F.  Ferguson  of  Illinois; 
secretary,  H.  E.  Miller  of  North  Caro- 
lina. Future  meetings  will  be  held,  as 
was  this  one,  at  the  same  time  and 
place  as  the  annual  Conference  of  State 
and  Territoi-ial  Health  Officers. 


the     successor     to     Mr. 


the  part  of  .l°^al  labor  unions,  elm  n-  ^^^.     .^^^^^g  students  on  regu- 

ation   of   which  the   committee  repoits  utilities 

would  exert  a   significant   influence   m     lat^on  ot ^util^t^  ^-esignation   as  a  mem- 
holdmg   costs  below  that   point  wheie  ^^^  Interstate   Commerce   Com- 

buildmg  becomes  ""Economical    it  out-  ^^^^^^^^  effective  July  1.    The 

med  a  second  course  of  action  which  in     p      j^^,^^    j^^^   designated    Frank    Mc- 
its  judgment  should  be  invoked,     ihese     ^  +i^       succes' 

include   publicity  of  construction  costs     ™^/     ^^     ^'^^ 
so  that  the  public  may  be  enabled   to     ^^anieis. 
follow    the    trend    of    prices    and    re- 
stricted demand  at  the  point  where  in- 
vestment    becomes     economically     un- 
sound. ■      .V    J. 

The  committee  also  declared  that 
investment  in  new  structures  at  an  in- 
dex i  innber  approximating  200  will  un- 
questionably prove  unsound  in  many  in- 
stances when  the  general  level  of  prices 
has  declined.  By  informing  the  public 
of  the  index  number  from  month  to 
month  it  can  govern  its  actions  accord- 
ingly. It  is  suggested  also  that  it  may 
be  possible  to  delay  governmental, 
municipal  and  state  construction  until 
the  peak  of  private  building  has  sub- 
sided or  until  some  curbing  influence 
has  been  exercised  on  speculative 
building. 


Other  Remedies 

Other  remedies  that  are  suggested  by 
the  committee  include  curtailment  of 
speculation  and  over-ordering  of  ma- 
terials on  the  part  of  dealers  and  con- 
struction companies  by  the  establish- 
ment of  bona  fide  material  sale  con- 
tracts obligating  the  buyer  and  seller  to 
mutually  advantageous  positions.  There 
is  a  big  possibility,  also,  the  committee 
believes,  of  controlling  the  situation  to 
some  extent  through   the   steadying  of 


Delegates  for  Asphalt  Conference 
on  May  28  Are  Named 

At  the  general  meeting  to  consider 
a  reduction  in  varieties  of  asphalt  for 
road  work,  to  be  held  at  10  a.m.  May 
28  in  the  offices  of  the  Division  of  Sim- 
plified Practice,  Department  of  Com- 
merce, Washington,  D.  C,  the  Ameri- 
can Society  of  Civil  Engineers  has 
named  as  its  representative  Col.  R. 
Keith  Compton,  of  Baltimore,  who 
will  serve  in  a  similar  capacity  for 
the  American  Society  for  Municipal 
Improvements.  The  delegate  of  the 
American  Society  for  Testing  Mate- 
rials is  C.  L.  Warwick.  Representa- 
tives will  be  named  this  week  for  the 
American  Association  of  State  High- 
way Officials,'  the  U.  S.  Bureau  of 
Public  Roads  and  the  Chamber  of 
Commerce  of  the  United  States. 


ticuiar  locality  may  call  the  attention  of 
readers  to  the  rising  trend  of  construc- 
tion costs  and  thereby  eff'ectively  in- 
fluence the  demand. 

As  a  preparation  for  steps  to  prevent 

, __^ _   .     „  future    crises,    it   was    decided    at   this 

pricesty  dealers  and  of  wages  iDy  labor,     meeting  that  the  Department  of  Com- 
but  this,  it  believes,  must  come  about     merce   should   be   asked  to   organize    " 


as  the  result  of  mutual  agreements  be- 
tween contractors,  the  building  trade 
and  those  concerned  with  the  handling 
of  material.  In  order  to  bring  about 
the  necessary  co-operation,  the  commit- 
tee called  upon  one  influence  that  can 


statistical  service  that  would  gather 
and  disseminate  information  as  to  con- 
struction, labor  and  material  costs  for 
the  benefit  of  the  general  public  and 
that  if  for  any  reason  the  Department 
of  Commerce  should  not  be  able  to  do 


be  brought  to  bear  effectively,  namely,  this    that    an    investigation    be    made 

the  co-operation  of  the  editors  of  the  within  the  Council  itself  as  to  the  prac- 

country.     Publication  of  the  construe-  ticability  of  its  organizing  and  conduct- 

tion  index  for  the  country  or  for  a  par-  ing  such  a  service. 


Hughes  Names  Delegates 
to  Navigation  Congress 

American  delegates  to  the  thirteenth 
International  Congress  of  Navigation, 
which  will  meet  in  London  in  July,  un- 
der the  auspices  of  the  Permanent  In- 
ternational Association  of  Navigation 
Congresses,  were  named  to-day  by  Sec- 
retary of  State  Hughes,  following  the 
receipt  of  an  invitation  from  the  British 
government. 

The  congress  will  deal  with  ques- 
tions of  inland  and  ocean  navigation, 
largely  from  an  engineering  viewpoint. 
Membership  of  the  United  States  in 
the  association  was  authorized  by  Con- 
gress in  the  rivers  and  harbors  act  of 
1902. 

The  American  delegates,  who  were 
selected  from  government  departments 
concerned  wth  navigation,  include  the 
following: 

Colonel  J.  C.  Sanford,  Corp  of  Engi- 
neers, U.  S.  A.,  retired. 

Captain  Frank  T.  Chambers,  C.  E.  C, 
United  States  navy. 

Colonel  J.  C.  Oakes,  Corps  of  Engi- 
neers, U.  S.  A. 

Major  0.  N.  Solbert,  U.  S.  A.,  mili- 
tary attache  at  the  American  embassy 
in  London.  • 

Captain  Charles  L.  Hussey,  naval 
attache  at.  the  American  embassy  in 
London. 

Rear  Admiral  William  E.  Reynolds, 
commandant  of  the  U.  S.  Coast  Guard. 

John  C  Hovt.  hvdraulie  engineer, 
U.  S.  Geological  Survey. 

Colonel  E.  Lester  Jones,  director  of 
the  Coast  and  Geodetic  Survey. 

Geoi'ge  R.  Putnam,  commissioner  of 
lighthouses. 

Walter  Towei-,  commercial  attache 
at  the  United  States  embassy  at  Lon- 
don. 

Captain  W.  P.  Purdy,  operating  man- 
ager of  the  U.  S.  Shipping  Board  at 
London. 

Huntington  T.  Morse,  European  man- 
ager of  the  Emergency  Fleet  Corp. 
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Billion  a  Year  for  Rural 
Roads,  Says  MacDonald 

New  Figures  Given   at  Road  Builders' 

Annual   Meeting — Frank  Page 

Elected  President 

HITHERTO  unpublished  figures  in- 
dicating actual  expenditures  of 
close  to  a  billion  dollars  a  year  on  the 
nation's  rural  highways  and  a  summary 
of  results  of  the  detailed  traffic  census 
conducted  in  Connecticut  through  the 
joint  efforts  of  the  State  Highway  De- 
partment and  the  Federal  Government 
were  given  out  by  Thomas  H.  Mac- 
Donald,  chief,  U.  S.  Bureau  of  Public 
Roads,  at  the  annual  meeting  in  New 
York,  May  15,  of  the  American  Road 
Builders'  Association.  Present  -  day 
road-building  efforts,  viewed  in  the  light 
of  the  amount  of  work  to  be  done  in 
the  future,  led  Mr.  MacDonald  to  re- 
mark: "We  haven't  even  started  to 
build  highways  in  this  country." 
New  Officers 
Frank  Page,  chairman.  State  High- 
way Commission  of  North  Carolina, 
was  elected  president  of  the  associa- 
tion and  the  other 
candidates  for  offi- 
cers and  directors 
on  the  regular  bal- 
lot, including,  as 
vice-presidents,  E. 
L.  Powers,  W.  F. 
Keller,  S.  F.  Beatty 
and  Samuel  Hill, 
and,  as  treasurer, 
James  H.  MacDon- 
ald, were  elected  to 
office.  By  his  elec- 
tion to  one  of  the 
vice-pr  esidencies 
of  the  association 
E.  L.  Powers  ter- 
minates a  service  of  16  years  as 
secretary;  by  action  of  the  board  of 
directors  Ethel  A.  Birchland  was  named 
secretary  pro  .tern.  The  newly  elected 
directors  are:  J.  R.  Draney,  New  York; 
W.  A.  Van  Duzer,  Harrisburg,  Pa.; 
Frank  T.  Sheets,  Springfield,  111.;  E.  J. 
Mehren,  New  York;  I.  W.  Patterson, 
Providence,  R.  I.;  Wm.  R.  Smith, 
Meriden,  Conn.;  H.  K.  Bishop,  Wash- 
ington, D.  C;  J.  H.  Cranford,  Wash- 
ington, D.  C;  C.  M.  Babcock,  St.  Paul, 
Minn.;  H.  S.  Carpenter,  Regina 
Canada;  S.  T.  Henry,  New  York 
R.  Keith  Compton,  Baltimore,  Md. 
Fred  A.  Reimcr,  Newark,  N.  J. 
Charles  M.  Upham,  Raleigh,  N.  C. 
H.  G.  Shirley,  Richmond,  Va. ;  Will  P 
Blair,  Cleveland,  Ohio;  Frank  Terrace 
Orillia,  Wash. 

Reports  received  from  the  executive 
committee,  the  treasurer,  and  the  Con- 
vention Committee,  the  latt'r  accom- 
panied by  a  financial  statemc^it  audited 
by  Haskins  &  Sells,  certified  public  ac- 
countants, showed  that  the  receipts 
from  the  sale  of  exhibition  space  at  the 
1923  convention  in  Chicago  were 
$62,824.77  and  the  disbursements  $5(5,- 
3.32.81,  leaving  a  profit  of  $R,491.96. 

At  the  first  meeting.  May  15,  of  the 
new  board  of  directors  Chicago  was 
selected  as  the  place  of  the  next  annual 
convention  and  Good  Roads  Show,  the 
dates  selected  being  Jan.  13-19,  1924. 
The  previous  board  had  referred  to  the 
new  administration  a  proposal  made  by 
the  Highway  Industries  Exhibitors' 
Association  to  the  effect  that  the  ex- 
hibitors' association  conduct  the  next 
Show,  but  in  the  name  of  the  .American 


FRANK  PAGE 


Road  Builders'  Association,  and  turn 
over  to  the  latter  out  of  the  profits  a 
sum  to  be  agreed  upon  to  cover  the  ex- 
penses of  running  that  organization. 
This  proposal  was  amplified  and  ex- 
plained by  S.  F.  Beatty,  president  of 
the  Highway  Industries  Exhibitors'  As- 
sociation and  a  vice-president,  also,  of 
the  American  Road  Builders'  Associa- 
tion. A  discussion  of  the  proposal  fol- 
lowed, terminating  in  the  adoption, 
unanimously,  of  a  motion  to  the  effect 
that  the  American  Road  Builders' 
Association  should  conduct  the  1924 
National  Good  Roads  Show,  but  in  so 
doing  should  seek  the  co-operation  of 
the  Highway  Industries  Exhibitors' 
Association.  Authority  for  making  de- 
tailed arrangements  with  the  exhibitoi-s' 
association  rests  in  the  hands  of  the 
executive  committee  of  the  American 
Road  Builders'  Association  consisting 
of  Thomas  J.  Wasser,  S.  T.  Henry,  and 
William  R.  Smith,  with  the  president 
and  treasurer  of  the  association  as 
members  ex  officio. 

At  the  annual  get-together  dinner 
Toastmaster  James  H.  MacDonald  in- 
troduced the  new  president  and  after 
Mr.  Page's  address,  Thomas  H.  Mac- 
Donald, of  the  Bureau  of  Public  Roads, 
outlined  the  present  status  of  the  na- 
tion's roadbuilding  progi-am  and  its 
future  development  and  told  of  the 
traffic  census  in  Connecticut.  Any  con- 
sideration of  our  transportation  prob- 
lem, said  Mr.  MacDonald,  must  start 
with  a  realization  that  this  country  is 
organized  on  a  basis  of  railway  trans- 
portation for  major  movements.  The 
total  highway  mileage  in  the  United 
States  was  given  as  2,800,000,  of  which 
about  180,000  miles,  or  6.4  per  cent,  are 
at  present  included  in  the  so-called  7- 
per  cen'  federal-aid  highway  system 
authorized  by  the  highway  act  of  1921. 
Figures  recently  compiled  by  the  U.  S. 
Bureau  of  Public  Ri  .ds  indicate  ex- 
penditures for  all  purposes  on  rural 
highways  during  1921  of  $970,000,000, 
this  figure  being  considered  in  excess  of 
previous  estimates  based  on  incomplete 
data.  Of  this  amount,  less  than  half — 
or  $450,000,000 — was  spent  on  state  or 
federal  aid  work,  indicating  clearly,  ac- 
cording to  Mr.  MacDonald,  the  need 
for  the  development  of  local  organiza- 
tions to  handle  large  sums  of  money 
and  provide  adequate  supervision  of 
road  construction.  It  was  regarded  as 
significant  that  after  citing  the  great 
outlay  being  made  for  roads  in  the 
United  States,  Mr.  MacDon^ild  said:  "I 
do  not  see  any  end  to  the  road-building 
program.  In  fact,  judged  by  the  size 
of  the  task  ahead  of  us,  we  haven't 
even  started  to  build  highways  in  this 
country." 

In  answer  to  the  criticism  of  a  rail- 
road official  who  said  recently  that 
"there  exists  a  positive  mania  for  long 
distance  roads,  whereas  lateral  high- 
ways are  our  real  need,"  Mr.  Mac- 
Donald pointed  out  that  of  the  25,000 
miles  of  federal-aid  highway  completed 
since  1916,  only  26.8  per  cent  are  of  the 
heavy  traffic  type. 

Among  the  interesting  disclo.sures  of 
the  recent  traffic  census  in  Connecticut 
were  that  35  per  cent  of  all  passenger 
automobiles  are  engaged  on  business 
trips,  carrying  an  average  of  1.7  per- 
sons as  against  three  persons  in  cars 
on  non-business  trips.  In  general,  the 
Connecticut  figures  prove,  Mr.  Mac- 
Donald asserted,  that  only  an  insignifi- 
cant portif  n  of  the  states  motor  truck 
traffir     coninetes     with     the     railroads. 


A.G.C.  Directors  Adopt  New 
Overhaul  Specification 

Station-to-Station    Method   of    Yardage 

Computation  Accepted  for  Road 

Work — Other  Business 

Directors  of  the  Associated  General 
Contractors  of  America,  meeting  in 
New  York  City,  May  14  and  15,  unani- 
mously approved  a  station-to-station 
method  of  figuring  overhaul  for  road 
construction,  with  400  ft.  free  haul,  and 
recommended  that  the  association's 
committee  on  co-opei-ation  take  up  the 
subject  with  state  highway  officials. 
Station-to-station  calculations,  adopted 
in  preference  to  the  center-to-center 
and  the  mass  methods  of  overhaul,  are 
similar  to  the  method  used  by  railroads, 
but  this  is  the  first  time  that  the  system 
has  been  recommended  for  use  in  over- 
haul on  highway  work.  The  report  ac- 
cepted by  the  directors  was  prepared  by 
J.  H.  Ellison,  of  Winston  Bros.,  Min- 
neapolis. 

The  directors  pledged  the  co-opera- 
tion of  the  membership  with  the  man- 
agers of  the  Federation  of  Boys  Clubs 
in  an  effort  to  have  youths  apprenticed 
in  the  building  trades.  Managers  of  the 
Federation,  which  includes  150  clubs  in 
110  cities  organized  somewhat  along 
the  lines  of  the  "Big  Brother"  move- 
ment, at  a  recent  meeting  in  Washing- 
ton were  addressed  by  Gen.  R.  C.  Mar- 
shall, Jr.,  executive  head  of  the  Asso- 
ciated General  Contractors,  who  pointed 
out  that  from  the  financial  standpoint 
the  tide  of  opportunity  has  turned  from 
the  white  collar  jobs  to  the  crafts,  and 
that  some  of  the  building  trades  now 
have  only  one-third  the  number  of  ap- 
prentices they  had  in  1919. 

A  resolution  was  adopted  urging  E.  J. 
Russell  of  St.  Louis  to  accept  reappoint- 
ment by  the  American  Institute  of 
Architects  as  a  member  of  the  National 
Board  for  Jurisdictional  Awards.  Mr. 
Russell  has  been  chairman  of  the  Board 
since  its  organization  and  recently  an- 
nounced his  desire  to  retire  with  the 
expiration  of  his  term  this  year,  owing 
to  the  time  involved  in  the  Board's 
work. 

George  Griffith,  Jr.,  of  Los  Angeles, 
was  appointed  chairman  of  the  High- 
way Division  of  the  A.ssociation,  suc- 
ceeding L.  L.  Rogers,  resigned. 

The  directors  approved  a  manual  de- 
signed by  headquarters  to  contain  the 
various  forms  which  are  being  evolved 
for  contractors  by  the  association.  Re- 
ports were  submitted  showing  wide  in- 
terest in  these  forms,  which  include  a 
standard  equipment  rental  schedule, 
financial  statement,  job  overhead  and 
other  features. 

Considerable  time  was  given  to  dis- 
cussion of  the  heavy  flow  of  contracts 
and  difficulties  of  obtaining  supplies  of 
materials  and  in  securing  labor. 

Denver  Authorizes  Bond  Issue 
of  .$6,500,000 

Bonds  to  the  amount  of  $6,500,000 
were  authorized  at  a  municipal  election 
held  in  Denver  on  May  15.  The  pro- 
ceeds will  be  used  for  extending  and 
enlarging  the  distributing  system,  con- 
structing a  conduit  from  Marston  Lake 
to  Denver  and  building  a  filter  plant. 
Burton  Lowther  is  chief  engineer  of 
the  Denver  municipal  water-works. 
Bontis  are  to  constitute  a  lien  on  the 
system  and  are  to  be  retired  out  of 
revenues  from  which  will  also  come  the 
interest. 
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Committee  to  Probe  Coal 
Storage  Is  Named 

F.A.E.S.  Announces  Plans  and  Scope  of 

Investigation — Will  Co-Operate 

With  Federal  Agencies 

Announcement  of  personnel  and 
plans  of  the  committee  which  is  to 
direct  a  national  investigation  of  the 
storage  of  coal  in  co-operation  with  the 
U.  S.  Coal  Commission,  the  Department 
of  Commerce  and  the  Bureau  of  Mines 
is  made  by  the  Federated  American  En- 
gineering Societies.  The  committee 
members  are : 

H.  Foster  Bain,  director  of  the  U.  S. 
Bureau  of  Mines,  Washington;  David 
Moffat  Myers,  former  fuel  administra- 
tor, New  York;  Perley  F.  Walker,  dean 
of  engineering.  University  of  Kansas; 
W.  H.  Hoyt,  chief  engineer  of  the  Du- 
luth,  Missabe  and  Northern  Ry., 
Duluth,  Minn.;  S.  W.  Parr,  professor 
of  applied  chemistry,  University  of 
Illinois;  Edgar  S.  Nethercut,  secretary 
of  the  Western  Society  of  Engineers, 
Chicago,  and  Roy  V.  Wright,  editor, 
New  York.  The  chairman  is  W.  L. 
Abbott,  chief  operating  engineer  of  the 
Commonwealth  Edison  Co.,  of  Chicago. 

This  main  committee,  it  was  stated 
by  Dean  Mortimer  E.  Cooley,  president 
of  the  Federation,  will  work  with  com- 
mittees in  every  state,  studying  local 
conditions  through  local  engineers  in  an 
effort  to  find  a  solution  for  the  prob- 
lems of  coal  consumers  from  the  small 
households  to  the  largest  industries. 

Thirty  national  and  local  engineer- 
ing societies,  members  of  the  Federa- 
tion, have  been  enlisted  in  the  work, 
and  will  be  aided  by  other  engineering 
groups,  state  administrative  commit- 
tees, federal  and  state  a2:sncies,  private 


enterprises,  civic  bodies,  corporations 
and  individuals.  The  investigation,  the 
first  of  its  kind  to  be  undertaken  in 
this  country,  will  deal  with  the  whole 
range  of  problems  affecting  the  storage 
of  coal. 

Factors  involved,  according  to  the 
Federation's  statement,  comprise  cost, 
embracing  the  question  of  financing  and 
providing  means  whereby  coal  in  stor- 
age may  be  u.sed  as  collateral;  amounts 
of  coal  consumed  at  different  periods, 
particularly  by  industries;  provision  by 
industrial  organizations  to  aid  the 
workers  of  the  nation  in  securing  coal 
supplies  during  the  summer  at  a  low 
cost;  methods  of  handling  and  storing; 
effects  of  storage  on  the  heating  value 
of  coal"  transportation  facilities;  allay- 
ing labor  unrest,  and  reducing  the  num- 
ber of  mines  and  miners. 

The  investigation  is  the  third  nation- 
wide inquiry  to  be  conducted  by  the 
Federation  as  a  part  of  its  public 
service  program,  the  other  two  having 
been  the  "assay"  of  the  Hoover  Com- 
mittee on  Elimination  of  Waste  in  In- 
dustry, and  the  Survey  of  the  Com- 
mittee on  Work  Periods  in  Continuous 
Industry  resulting  in  the  recommenda- 
tion, endorsed  by  President  Harding,  of 
the  adoption  generally  of  the  eight- 
hour  day. 


Michigan   Central    Improvements 

Three  principal  works  planned  by  the 
Michigan  Central  R.R.  for  the  current 
year  are:  track  elevation  at  Green  St. 
and  Central  Ave.,  Detroit;  nine  miles  of 
double  tracking  from  Jackson,  Mich.,  to 
Rives  Junction,  and  completion  of  the 
large  classification  yards  at  Niles,  Mich., 
described  in  Engineering  News-Record, 
Jan.  8,  1920,  p.  81. 


Alasl^a  Railroad  Bridge  Across  Tanana  River 


THE  ACCOMPANYING  view  of  the 
700-ft.  truss  span  of  the  new  bridge 
carrying  the  Alaska  R.R.  over  the 
Tanana  River  was  taken  on  Feb.  9,  1923, 
just  after  the  span  had  been  swung.  The 
view  is  taken  from  the  north  bank  of  the 
river  and  the  south  approach  makes  a  long 
loop  to  the  right  in  order  to  pass  through 
the  City  of  Nenana  on  the  south  bank. 
About  2,380  tons  of  steel  were  required  for 


this  span,  which  was  built  and  erected  by 
the  American  Bridge  Co.  This  bridge  was 
described  in  Engineering  Neivs-Recoru  of 
March  15,  p.  476,  in  an  article  by  Col 
Frederick  Mears,  U.  S.  A.,  chaiiman  and 
chief  engineer  of  the  Alaskan  Engineering 
Commission.  The  cover  picture  of  the 
March  15th  issue  of  Engineering  News- 
Record  shows  the  falsework  for  the  steel 
span  bci  ig  erected. 


Tests  to  Check  Concrete  Design 
Being  Made 

An  expensive  series  of  concrete 
strength  tests  on  an  actual  building 
operation  under  the  combined  auspices 
of  the  Joint  Committee  on  Concrete  and 
Reinforced  Concrete,  the  Portland 
Cement  Association,  the  U.  S.  Bureau 
of  Standai'ds,  and  a  committee  repre- 
senting the  contracting  industry  has 
just  been  undertaken.  In  general  the 
tests  are  to  demonstrate  the  practica- 
bility under  job  conditions  of  the  prin- 
ciples of  concrete  mixtures  recently 
evolved  in  various  laboratories. 

The  tests  are  to  be  carried  out  on  an 
8-story  building  operation  which  Stone 
&  Webster,  Inc.  has  under  way  for  the 
Victor  Talking  Machine  Co.  at  Camden, 
N.  J.  Delaware  River  aggregates,  com- 
mon to  the  Philadelphia  market,  will 
be  used. 

Strict  water  control  which  will 
be  accomplished  by  accurate  water 
measurement  at  the  mixer,  checked  by 
slump  and  flow  table  tests,  will  be  re- 
quired. Numerous  6  x  12  in.  cylinders 
three  every  hour  of  mixing  time  will 
be  taken  for  28-day,  90-day  and  1-yr. 
breaks,  which  are  designed  to  show  the 
uniformity  of  strength  obtainable  with 
accurate  water  control  under  job 
conditions. 

Another  line  of  investigation  re- 
quires the  cutting  of  cylinders  from 
actual  structural  concrete,  to  demon- 
strate whether  molded  specimens  cor- 
rectly represent  the  actual  material  in 
the  building.  It  is  also  the  intention 
to  make  several  batches  of  especially 
designed  proportions  to  test  out  the 
latest  principles  derived  from  labora- 
tory investigation. 

A  comparison  between  field  made  and 
laboratory  made  concrete  with  identical 
materials  is  also  to  be  made,  as  well  as 
a  thorough  study  of  the  cements  used. 
The  technique  of  job  testing  will  also 
receive  attention. 

W.  A.  Slater,  engineer  physcist  of  the 
Bureau  of  Standards,  is  director  of 
tests.  He  will  he  assisted  by  Stanton 
Walker,  a  concrete  technician  from 
Lewis  Institute  in  Chicago,  who  is  in 
direct  charge  of  the  field  testing  work. 
Richard  L.  Humphrey  is  chairman  of 
the  Joint  Committee,  and  M.  J.  Whit- 
son  of  Stone  &  Webster  with  M.  M. 
Upson  of  Raymond  Concrete  Pile  Co. 
are  joint-chairmen  representing  the 
contracting  industry. 


Public  Roads  Bureau  Tests 
Concrete  Curing 

Methods  of  curing  concrete  road 
slabs  are  being  tested  by  the  Bureau  of 
Public  Roads  of  fhe  United  States  De- 
partment of  Agriculture  at  its  Arling- 
ton Experiment  Station.  About  the 
middle  of  April  a  number  of  6-in.  slabs, 
beams  for  breaking  by  bending,  and 
compression  -specimens  were  cast  with 
1:2:4  concrete  using  gravel  aggregate. 
One  set  of  specimens  has  been  air  cured 
while  others  have  been  cured  under  wet 
sand,  wet  earth,  tar,  asphalt,  other 
coverings  and  frequent  sprinkling  with 
no  cover. 

Twenty-eight-day  tests  will  be  made 
on  the  bending  and  compression  speci- 
mens and  on  cores  cut  from  the  slab 
and  at  frequent  intervals  additional 
compression  tests  will  be  made  on  cores 
from  the  slabs. 

A  progress  report  will  be  made  within 
a  few  weeks. 
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South  Dakota  Has  State 
Road  Fund 

A  summary  of  the  methods  of  financ- 
ing highway  construction,  which  was 
sent  out  recently  by  the  American 
Association  of  State  Highway  Officials, 
embodied  an  error  in  stating  that 
South  Dakota  depends  entirely  on  its 
counties  for  highway  funds.  This  mis- 
apprehension was  made  possible  by  the 
fact  that  the  legislature  in  South  Da- 
kota makes  no  appropriation  of  road 
funds  but  the  money  collected  for  auto- 
mobile licenses  is  handled  as  a  state 
fund.  Since  the  summary  of  the 
Association  of  State  Highway  Officials 
was  made  public,  the  South  Dakota 
legislature  has  provided  a  state  fund 
for  road  maintenance.  The  gasoline 
tax  was  increased  so  as  to  provide  the 
money  for  that  purpose. 
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Engineering  Societies 


Calendar 


Annnal  Sleetings 


SOCIETY  FOR  THE  PROMOTION  OF 
EXGINEERING  EDUCATION'  ; 
Annual  Convention,  Ithaca,  N.  Y., 
June   20-23. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS.  Philadelphia  ; 
Annual  Meeting.  Atlantic  City, 
N.   J.,   June   25-2a. 

AMERICAN  SOCIETY  OP  CIVIL, 
ENOI.NEERS,  New  York.  Annual 
Convention,   Chicago,   July   11-13. 

N-EW  ENGL.4NI>  WATER  WORKS 
ASSOCIATION.  Boston.  Mass.  ; 
Annual  Convention.  Burlington. 
Vt,  Sept.  18-21,  1923. 


The  Syracuse  Section  of  the  American 
Society  of  Ciyil  Engineers,  has  elected 
the  following  officers:  President,  Louis 
Mitchell;  vice-presidents,  Glenn  D. 
Holmes  and  Henry  D.  Brewster;  secre- 
tary-treasurer, Henry  G.  Throop. 
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Personal  Notes 
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A.  T.  Canfield,  engineer,  Kansas 
City  Southern  Ry.,  has  accepted  a  po- 
sition with  the  Cross-Widdell  Engineer- 
ing Co.,   Inc.,  of   Kan.sas   City. 

Abram  Swan,  .Jr.,  city  engineer  of 
Trenton,  N.  J.  for  many  years,  has  been 
elected  one  of  the  city  cnmmis.sioners 
of  that  city  to  succeed  J.  Ridgway  Fell, 
retired. 

F.  0.  Condon,  formerly  district  engi- 
neer, Moncton,  N.  B.,  has  been  ap- 
pointed engineer  of  maintenance-of- 
way,  Canadian  National  Ry.,  Atlantic 
Division. 

H.  J.  Crudoe,  formerly  assistant 
engineer  of  bridges,  has  been  appointed 
building  engineer,  Atlantic  Division, 
Canadian  National  Ry.,  Moncton,  N.  B. 

R.  L.  Rowland,  former  district  engi- 
neer fir  the  Portland  Cement  Associ- 
ation has  resigned  to  enter  the  pavin? 
contracting  field,  with  headquarters  in 
Seattle.  Mr.  Rowlard  will  be  succeeded 
by  H.  M.  Hadley. 


Stovel  &  Brinkerhoff  of  New  York 
City  announce  the  addition  of  H.  M. 
Van  Gelder  as  partner  and  a  change  of 
name  to  Stovel,  Brinkenhoff  &  Van 
Gelder,  engineers  and  constructors. 

Construction  and  Foundation  Corp. 
announces  its  removal  from  372  Lexing- 
ton Ave.,  New  York  City,  to  50  East 
42nd  St. 

George  G.  Hatter,  executive  man- 
ager of  the  Pennsylvania  State  High- 
way Department,  has  resigned  and, 
with  George  H.  Biles  who  resigned 
from  that  department  March  15,  will  do 
consulting  engineering  work. 

C.  E.  Rice,  city  engineer  of  Wooster, 
Ohio,  has  been  appointed  city  engineer 
of  Massillon,  Ohio,  to  fill  the  vacancy 
created  by  the  death  of  Harold  Howald. 

F.  J.  Bacheh^der,  consulting  engineer, 
removed  his  office  on  May  1  from  8  S. 
Dearborn  St.,  Chicago,  to  Illinois  Mer- 
chants Bank  Bldg.,  that  city. 

Lane,  Davenport  &  Peterson,  archi- 
tects and  engineers,  formerly  at  2320 
Dime  Bank  Bldg.,  Detroit,  Mich.,  are 
now  occupving  their  new  offices  at  1017- 
1020  Charlevoix  Bldg.,  Park  Blvd.  and 
Elizabeth   St.,   Detroit. 

Chester  G.  Wigley,  formerly  chief 
engineer  of  the  New  Jersey  State  De- 
partment of  Health,  has  opened  at  2 
East  23rd  St.,  New  York  City,  an  office 
for  practice  as  a  consulting  sanitary 
engineer,  including  designs,  construc- 
tion, reports  and  appraisals  of  water 
and  sewage  works. 

L.  S.  Coburn  has  resigned  from  the 
North  Carolina  Highway  Commission 
to  become  resident  engineer  with  the 
Kentucky  State  Highway  Department, 
and  will  be  located  at  Morehead,  Ky. 

C.  L.  Orr,  formerly  assistant  county 
engineer  of  Holmes  County,  Ohio,  has 
been  appointed  city  engineer  of 
Wooster,  Ohio. 

Dr.  George  K.  Burgess,  new  director 
of  the  Bureau  of  Standards,  Washing- 
ton, D.  C,  has  been  named  by  President 
Harding  as  chairman  of  the  Federal 
Specifications  Board,  succeeding  S.  W. 
Stratton,  former  director  of  the 
Bureau. 

N.  F.  Harriman,  who  has  been  acting 
chairman  of  the  Bureau  of  Standards, 
Washington,  D.  C,  has  been  named  by 
the  President  as  vice-chairman  and 
technical  secretary  of  the  Federal 
Specifications  Board. 

II.  C.  Dickinson,  who  has  been  on 
leave  of  absence  from  the  Bureau  of 
Standards,  Washington,  D.  C,  to  serve 
as  director  of  research  of  the  Society 
of  Automotive  Engineers,  has  resumed 
his  work  at  the  Bureau  as  physicist  and 
has,  in  addition,  been  designated  as 
chief  of  the  heat  division. 

Hari.anp  Bartholomew,  engineer  of 
the  St.  Louis  City  Plan  Commission, 
has  been  invited  to  visit  Springfield, 
Mo.,  to  make  a  survey  of  the  city  and 
off"er  suggestions  for  city  improve- 
ments. 

B.  .1.  PARDErE,  civil  engineer,  formerly 
with  the  .  California  .State  Highway 
Commission  and  the  Associated  Pipe 
Line  Co..  has  been  appointed  city  man- 
ager of  Visalia,  Calif.,  effective  .June  1. 

Oscar  R.  Elting,  who  has  been  a 
special  investigation  and  maintenance 
engineer  with  the  Bureau  of  Water 
•Supply,    Akron,    Ohio,    since    1913,    has 


accepted  a  position  in  the  Boston  office 
of  Barbour  and  Dixon,  consulting  en- 
gineers. 

R.  S.  Lea,  consulting  engineer  of 
Montreal,  sailed  from  New  York  May  12 
on  a  trip  to  England  and  the  Con- 
tinent. 

Ira  Morrison,  for  the  past  eight 
years  city  clerk  of  Chico,  Calif.,  has 
been  appointed  city  manager  under  the 
provisions  of  a  recently  adopted 
charter. 

Jacob  Feld  has  left  the  Turner  Con- 
struction Co.,  New  York  City,  to  be- 
come bridge  designer  for  the  Long 
Island  R.R. 

George  W.  Craig,  city  engineer  of 
Calgary,  Alta.,  has  resigned,  to  take 
eflfect  May  31.  Mr.  Craig  is  a  Vir- 
ginian, was  educated  in  Nebraska  and 
served  fourteen  years  in  Omaha  as 
assistant  city  engineer  and  as  city 
engineer. 

John  H.  Wilson,  consulting  engi- 
neer, has  been  appointed  city  engineer 
of  Duluth,  Minn.,  succeeding "E.  K.  Coe, 
who  hag  taken  up  private  practice. 
E.  Fuller  has  been  appointed  office  engi- 
neer and  R.  M.  Palmer  field  engineer 
at  Duluth. 

J.  P.  Schwada,  engineer  of  construc- 
tion for  the  new  Riverside  Pumping 
Station  at  Milwaukee,  Wis.,  has  been 
appointed  city  engineer  following  the 
resignation  of  George  F.  Staal,  noted 
previously  in  these  columns. 

H.  R.  Seward,  for  ten  years  city  en- 
gineer of  Waco,  Texas,  has  resigned 
and  is  now  city  engineer  of  Ranger, 
Eastland  County,  Texas. 

W.  E.  Joor  and  H.  M.  Bird  have  or- 
ganized the  firm  of  Joor  Engineering 
Co.,  structural  and  civil  engineers,  at 
601    Slaughter   Bldg.,    Dallas,   Texas. 

J.  Warren  Mvlchreest,  director  of 
public  works  of  the  city  of  Middletown, 
Conn.,  has  resigned,  effective  June  15. 

Nicholas  F.  Jahn  and  Vincent 
Bressi,  engineering  ai.d  highway  con- 
tractors who  have  operated  in  the 
northern  section  of  the  Pacific  Coast, 
have  removed  their  headquarters  from 
Seattle,  Wash.,  to  522  Byrne  Bldg.,  Los 
Angeles,  Calif. 

Edgar  A.  Kingsley  has  been  ap- 
pointed city  engineer  of  Dallas,  Texas, 
succeeding  George  D.  Faitrace.  Mr. 
Kingsley  has  Ix-en  successively  city  en- 
gineer of  Little  Rock,  Ark.,  state  high- 
way engineer  of  Arkansas,  supervising 
engineer  of  the  Bell  County,  Texas, 
highway  system,  paving  engineer  of 
San  Antonio,  Texas,  superintendent  of 
roads  for  the  intermediate  section  of 
the  lines  of  the  A.  E.  F.  in  France,  and 
consulting  engineer  at  San  Antonio  and 
Little  Rock. 

Black,  McKennev  &  Stewart,  en- 
gineers, announce  the  removal  of  their 
offices  to  Ifi.'j:!  Pennsylvania  Ave.,  N.W., 
Washington,  I).  C. 

Otto  F.  Weis  •gerber  has  resigned  as 
city  engineer  of  Appleton,  Wis.,  and 
will  move  at  once  to  California. 

General  George  W.  Goethals,  con- 
sulting engineer  of  New  York  Cit.v,  has 
been  engaged  to  make  a  survey  of  the 
water  possibilities  of  the  Pike's  Peak 
watershed. 

Major  A.  B.  Cutter,  city  engineer 
of  Everett,  Wash.,  who  \i  'aking  a 
course    m    business)    administration    in 
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New  York  City,  has  wired  his  resigna- 
tion to  the  Everett  city  council,  and 
the  council  has  named  as  his  successor 
Sumner  E.  Paine.  Major  Cutter  went 
overseas  as  lieutenant  with  the  18th 
Engineers,  later  being  promoted  to  the 
grade  of  major  and  assigned  to  Base 
Section  6  as  section  engineer. 

R.  V.  Glenn,  consulting  engineer  for 
Tarrant  County,  Texas,  at  Ft.  Worth, 
in  charge  of  an  extensive  highway  pro- 
gram since  1920,  has  resigned  to  be- 
come president  of  the  Interstate  Raw- 
hide Paving  Corp.  at  Ft.  Worth. 


^ 


^ 


Obituartf 
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Walter  V.  Cohen,'  assistant  engi- 
neer on  drainage  and  sewage  disposal 
in  the  office  of  the  commissioner  of  pub- 
lic works,  New  York  City,  died  April 
30,  aged  51  years.  He  had  been  ac- 
tively engaged  on  the  preparation  of  a 
plan  for  rebuilding  and  new  construc- 
tion of  sewers  for  the  Borough  of  Man- 
hattan. From  1906  to  1910  he  was  en- 
gaged on  hydraulic  and  sewer  designs 
for  the  Drainage  Division,  Borough  of 
the  Bronx  and  from  1910  to  1912  on 
the  design  of  the  cut-and-cover  aque- 
duct and  pressure  tunnels  for  the  Cats- 
kill  Aqueduct.  Since  1912  he  has  been 
connected  with  design  and  construction 
of  the  41st  and  4Gth  Streets  tunnel  re- 
lief sewers,  the  Dyckman  St.  screen- 
ing plant,  and  the  Thompson  St.  auto- 
matic pumping  station. 

Prof.  R.  Carr-Harris,  lecturer  in 
civil  engineering  and  architecture  *t 
the  Royal  M'ilitary  College,  Kingston, 
Ont.,  and  subsequently  occupying  the 
same  position  at  Queens  University, 
died  May  13  in  his  eightieth  year.  He 
had  also  done  important  work  in  con- 
nection with  the  construction  of  the  In- 
tercolonial and  Canadian  Pacific  Rail- 
ways. 

John  H.  Scott,  railroad  contractor 
of  Los  Angeles,  Calif.,  died  recently  in 
Ripley,  N.  Y.,  while  returning  in  his 
automobile  to  the  Pacific  Coast  from  a 
visit  to  his  old  home  near  Syracuse, 
N.  Y. 

John  J.  Hoppek,  civil  engineer  and 
register  of  New  York  County  from 
1914-1918,  died  May  16  in  New  York 
C:ty.  Mr.  Hopper  began  his  career  as 
assistant  engineer  in  planning  the 
street  and  sewer  systems  of  the  Bronx. 
He  contracted  for  the  excavation  and 
erection  of  the  heavy  masonry  in  Col- 
umbia University,  the  building  of  the 
elevated  structure  of  the  New  York 
Central  R.R.  from  115th  St.  to  the  Har- 
lem River,  and  tlie  original  section  of 
subway  from  103rd  St.  and  Broadway 
under  Central  Park  to  135th  St.  and 
Lenox  Ave. 

John  Egan,  pioneer  railroad  builder, 
d'ed  May  10  at  Dixon,  I'l.  Mr.  Egan 
was  chief  engineer  of  the  Southern 
liissouri  R.R.  and  later  became  general 
superintendent  in  charge  of  construc- 
tion of  the  Canadian  Pacific,  West,  at 
Winnipeg.  He  also  built  the  Great' 
Northern  from  Minot,  N.  D.,  to  Helena, 
r.Ipnt.  Later  he  went  to  the  Hill  roads 
and  then  to  South  America  as  vice- 
president  of  the  Brazil  Ry.  Co.  Upon 
!  is  return  to  this  country  in  1910  he 
was  president  of  the  Kansas  City  street 
railways  and  light  and  power  company 
until  he  retired  in  1916. 
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Action  on  Lumber  Standards 

Standardization  in  the  lumber  in- 
dustry took  a  step  forward  as  a  result 
of  the  meeting  of  the  Consulting  Com- 
mittee on  Lumber  Standards,  held  in 
Chicago,  May  14-16.  The  chief  elements 
of  progress  were  the  ratification  of 
basic  lumber  grades  and  the  estab- 
lishment, so  far  as  the  committee  was 
concerned,  of  the  standard  sizes  of 
boards,  dimension  and  finish.  The 
grades  recommended  by  the  committee 


Trans-Atlantic  Rates    Reduced 
for  Heavy  Machinery 

Based  on  information  from  American 
Commercial  Attache  Walter  S.  Tower, 
the  U.  S.  Department  of  Commerce 
states  that  recent  reductions  in  trans- 
Atlantic  freight  rates  on  heavy-weight 
shipments  range  from  25  per  cent  on 
parcels  weighing  under  2  tons  to  as 
much  as  It  per  cent  on  parcels  weigh- 
ing from  7  to  10  tons.  The  new  rates 
for   various  weights   of   shipments,  as 


TRANS-ATLANTIC  FREIGHT  RATES  ON  MACHINERY 

. New  Rates Old  Rates . 

Weight  (Ton  -  2,240  Lb.)                             Per  100  Lb   Per  Cu. Ft.  PerlOOLb.  Per  Cu.Ft. 

Under  2  tons   $0.60             $0.30  $0.75  $0.40 

Over    2  and  not  exceeding    3  tons 74                  .  37i  1.05  .55 

Over    3  and  not  e.xceeding    4  tons .78                  .40  1.25  65 

Over    4  and  not  exceeding    5  tons .83                  .  42^  1 .  45  75 

Over    5  and  not  exceeding    6  tons 91                  .47J  1.65  ,85 

Over    6  and  not  exceeding     7  tons 1.00                    52^  2   15  I    10 

Over    7  and  not  exceeding  10  tons 1.10                  .  57J  2.65  1.35 

Over  10  and  not  exceeding  15  tons 1.14  .60 

Over  15  tons (»)                     (1)  {»)  (1) 

*  Specially  contracted  for. 

Note— .\11  these  rates  are  applicable  to  weight  or  meastirement,  at  ship*s  option. 


cover  the  whole  range  of  lumber  quali- 
ties, divided  into  two  general  groups. 
The  first  basic  group  will  be  known 
as  Select  Grades  A,  B,  C  and  D;  and 
the  second  basic  group  will  be  known 
as  Common,  Nos.  1,  2,  3,  4  and  5. 

The  committee  acted  favorably  upon 
the  recommendation  of  the  Forest 
Products  Laboratory  both  in  the 
nomenclature  of  the  basic  grades  and 
in  most  of  the  details  of  lumber  sizes. 
It  was  decided  that  the  terms  "inch 
board"  and  "two  inch  measurement" 
be  dropped,  and  in  the  interests  of 
sound  business  the  term  "standard 
board"  and  "standard  dimension"  be 
adopted  and  applied  to  both  hardwoods 
and  softwoods.  It  was  decided  also 
that  13-in.  S2S  (measured  at  standard 
commercially  dry  shipping  weight  and 
moisture  content  for  each  species)  shall 
be  adopted  as  a  minimum  thickness  of 
the  standard  "factory"  board,  and 
"box"  board,  which  comprises  lumber 
for  remanufacture. 

It  was  recommended  that  isi-in.  SIS 
or  S2S  (measured  at  standard  com- 
mercially dry  shipping  weight  and 
moisture  content  for  each  species)  shall 
be  adopted  as  a  minimum  thickness 
of  the  standard  "yard"  board,  which 
comprises  lumber  for  general  construc- 
tion and  other  ordinary  purposes, 
graded  on  the  basis  of  the  use  of  the 
piece  as  a  whole.  For  standard  dimen- 
sion stock  not  more  than  12-in.  wide, 
the  size  recommended  was  li-in.  SIS 
or  S2S  (measured  at  standard  com- 
mercially dry  shipping  weight  and 
moisture  content  for  each  species). 

It  was  agreed  that  3§,  5§,  11,  9i  and 
lli-in.  SIE  or  S2E  (measured  at  stand- 
ard commercially  dry  shipping  weight 
and  moisture  content  for  each  species) 
be  adopted  as  the  standard  finished 
widths  of  boards,  dimension  and  finish 
and  that  consideration  be  given  to  the 
general  production  of  J-in.  boards  when 
not  over  8-in.  wide.  Commercially  dry 
lumber  should  not  exceed  the  weights 
approved  by  the  Central  Committee. 


compared  with  the  old,  according  to 
facts  supplied  by  one  of  the  leading 
operators  in  the  trans-Atlantic  service, 
are  indicated  in  the  accompanying 
table.  

Balance  of  Trade  Agains*  tl.  S. 
for  First  Time  Since  1914 

For  the  first  time  since  1914  the  bal- 
ance of  foreign  trade  in  imports  and  ex- 
ports of  merchandise  turned  against  the 
United  States  in  March  when,  according 
to  figures  just  issued  by  the  U.  S.  De- 
partment of  Commerce,  imports  totaled 
$402,000,000  as  against  exports  of 
$341,162,349,  an  excess  of  imports  over 
exports  of  nearly  $61,000,000.  This 
excess  is  the  largest  for  any  one  month 
in  the  country's  history. 

For  the  first  four  months  of  1923, 
figures  of  the  Department  of  Commerce 
show,  merchandise  exports  were  $1,324,- 
773,214,  as  compared  with  imports  of 
about  $1,375,000,000,  or  a  trade  balance 
against  the  United  States  of  about 
$50,000,000,  compared  with  a  balance  in 
our  favor  of  about  $272,000,000  in  the 
same  period  of  1922  and  of  about  $938,- 
000,000  in  the  same  period  in  1921.  For 
April  it  is  estimated  that  the  balance 
between  imports  ,and  exports  will  be 
about  even. 

The  import  movement,  according  to 
Dr.  Julius  Klein,  of  the  Commerce  De- 
partment, appears  to  have  been  largely 
made  up  of  raw  materials  brought  into 
the  United  States  for  manufacture. 
Rising  prices  in  this  country  are  said  to 
have  discouraged  exportation. 


Trenching  Machine  Types  for 

Various  Kinds  of  Work 

Advice  to  users  of  trenching  ma- 
chines, with  particular  reference  to  the 
selection  of  the  proper  type  for  the 
character  of  work  planned,  is  contained 
in  a  recent  memorandum  sent  out  by 
the  Pawling  &  Harnischfeger  Co.,  Mil- 
waukee.    "If  you  do  a  lot  of  shallow 
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trenching,"  the  memorandum  states. 
"use  the  wheel  type  machine  and  dijr 
the  trench  in  any  soil  up  to  li  ft.  deep 
and  28  in.  wide  at  one  cut.  For  deep 
trenching-  use  the  ladder  type  machine, 
which  digs  to  18  ft.  deep  and  42  in. 
unde.  For  a  greater  width  than  42  in. 
the  dragline  has  proved  to  be  the  most 
practical  trench  e.xcavator." 

f  ] 


Business  Notes 
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Henry  Woodland,  secretary  and 
treasurer  of  the  Allis-Chalmers  Manu- 
facturing Co.,  Milwaukee,  died  suddenly 
May  14.  He  was  a  native  of  Utica, 
N.  Y.,  and  before  joining  the  Allis- 
Chalniers  organization  served  with  the 
New  York  Air  Brake  Co.  and  as  treas- 
urer of  the  Gates  Iron  Works,  Chicago, 
which  was  consolidated  with  the  Allis- 
Chalmers  organization  in  1901. 

Westinghouse  Electric  &  Manu- 
facturing Co.  East  Pittsburg,  Pa.,  for 
the  year  ending  March  31,  1923,  has  re- 
ported a  net  income  of  $12,263,485. 
Dividend  requirements  were  $6,033,428, 
so  that  over  twice  this  amount  was 
earned  and  more  than  $6,000,000  added 
to  the  surplus.  Gross  sales  for  the  year 
were  $12,'),000,000  which  represents  an 
increase  of  $2.5,000,000  oves  the  sales  of 
last  year.  Current  assets  total  over 
$106,000,000,  and  current  liabilities  less 
than  $17,000,000. 

The  Blackwood  Electric  Steel 
Corp.,  Parkersburg,  W.  Va.,  vnll  soon 
erect  in  that  city  a  modern  electric 
steel  foundry.  The  design  and  super- 
vision of  the  plant  is  being  handled 
by  Mills,  Rhines,  Bellman  &  Nordhoff, 
engineers,  Toledo,  Ohio.  The  struc- 
tural steel  contract  has  been  placed 
and  the  remainder  of  the  material 
will  be  contracted  for  soon,  so  that  the 
plant  can  be-  constructed  immediately 
and  put  in  operation  in  the  early  spring. 

Clark  R.  Mandigo,  formerly  assis- 
tant city  engineer,  Kansas  City,  Mo., 
has  resigned  his  position  as  chief  en- 
gineer for  the  Western  Paving  Brick 
Manufacturers  Association,  to  accept 
the  position  of  engineer  and  secretary 
for  the  Kansas  Association  for  Public 
Improvements.  The  latter  association 
was  recently  formed  with  a  membership 
of  contractors  doing  all  classes  of  pub- 
lic works  in  the  State  of  Kansas. 
Offices  have  been  opened  at  616  Dwight 
Building,  Kansas  City,  Mo. 

Layne  &  Bowler  Co.,  water  supply 
contractors,  Memphis,  Tenn.,  has  re- 
cently organized  associate  companies  in 
New  York,  Chicago,  Stuttgart,  Ark., 
St.  Petersburg,  Fla.,  and  Memphis, 
Tenn.  Under  the  new  arrangement 
men  and  efjuipment  can  be  supplied 
more  promptly  than  when  all  business 
was  handled  directly  by  the  parent  com- 
pany. The  associate  companies  are 
complete  within  themselves,  each  hav- 
ing its  own  officers,  men  and  equipment. 
The  officers  are  all  former  Layne  & 
Bowler  men  who  have  been  with  the 
company  for  periods  of  from  six  to 
thirty  years. 

Marquette  Cement  Manufactib- 
ING  Co.,  Chicago,  has  purchased  the 
plant,  stock  and  gorxl  will  of  the  Cape 
Girardeau  Portland  Cement  Co..  Cape 
Girardeau.  Mo. 


Equipment  and  Materials 

1  =^ 

Improvements  Made  in  Revolving 
Type  Railroad  Ditcher  Shovel 

Increased  efficiency  and  lower  main- 
tenance costs  have  been  sought  through 
improvements  that  the  Osgood  Co., 
Marion,  Ohio,  has  made  during  the  past 
year  in  its  heavy-duty  revolving  type 
railroad  ditcher  shovel  of  i  and  1  cu.yd. 
capacity. 

The  main  body  has  been  redesigned  to 
increase  strength  with  only  slight  addi- 
tional weight  and  has  fitting  surfaces 
machined    to    insure    interchangeability 


200  deg.  F.  superheat  is  supplied  to 
five  De  Laval  geared-turbine-driven 
centrifugal  pumps,  three  of  which  are 
designed  to  deliver  20,000,000  gal.  per 
day  each  against  450  ft.  maximum  head, 
and  two  to  deliver  20,000,000  gal.  per 
day  each  against  154  ft.  maximum  head. 
The  fuel  cost  chargeable  against  pump- 
ing, it  is  predicted,  will  be  exceptionally 
low,  due  to  the  fact  that  large  quantities 
of  steam  are  to  be  bled  from  some  of 
the  turbines  at  125  lb.  pressure  for  the 
heating  of  a  hospital  and  other  city 
establishments,  while  from  others  steam 
is  bled  at  10  lb.  for  heating  the  pumping 
station  and  close-by  municipal  build- 
ings. 

A  novel  feature  is  the  use  of  water 
turbines  for  driving  the  condensate 
pumps  and  the  stokers.      These  small 
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of  truck  frames,  '  si 

ble  to  mount  the  same  machine  on  rail- 
road trucks  of  either  standard  or  spe- 
cial gage,  traction  or  continuous  tread 
trucks.  This  feature,  it  is  claimed,  is  a 
great  saver  in  mechanical  outlay  as  the 
same  machine  can  be  put  on  different 
mountings  and  used  for  cleaning  bal- 
last, laying  rail,  ditching  right-of-way, 
unloading,  loading,  or  stocking  coal,  as 
a  locomotive  crane  and  many  other  uses 
where  a  machine  of  extreme  mobility 
is  required. 

The  machines  are  designed  for  ready 
conversion  to  steam  shovel,  crane,  sin- 
gle-line clamshell  or  dragline  outfit. 
The  auxiliary  hoisting  drum  is  suffi- 
ciently strong  to  operate  a  clamshell  or 
dragline  bucket  with  a  single  line, 
eliminating  a  set  of  sheaves  on  the 
bucket,  reducing  wear  and  tear  on  the 
line  as  well  as  speeding  up  operation. 
All  points  of  grreat  stress  are  re- 
inforced to  withstand  excessive  wear 
and  strain.  Important  shaftings  are 
oversize  to  insure  ample  strength. 


watei-  turtiiiiis,  which  are  oi  tlie  re- 
action type,  receive  water  from  the  dis- 
charge of  the  raw-water  low  head 
pumps  under  a  head  of  95  ft.,  and  dis- 
charge against  25  ft.  pressure,  realiz- 
ing a  net  head  of  70  ft.  The  stoker 
turbines  are  rated  at  10  hp.  each,  and 
drive  the  stokers  through  worm  gears. 
Because  of  the  small  powers,  the  over- 
all efficiency  of  water  turbine  drive  is 
stated  to  be  better  than  that  of  small 
steam  turbine  drive. 


Test  Corrugated  Culvert  Pipe 

at  Railway  Exhibit 

Loading  a  30-in.  culvert  of  No.  12 
gage  corrugated  metal  by  means  of  two 
100-ton  hydraulic  jacks,  in  the  exhibit 
of  the  Armco  Culvert  and  Flume  Manu- 
facturers Association  at  the  recent 
Railway  Appliances  Exhibition  in  Chi- 
cago, is  said  to  have  shown  a  slight  de- 
flection when  the  load  reached  110  tons, 
but      no     further      movement      under 


Features  of  Cleveland's  New 
Pumping  Equipment 

New  developments  made  in  apparatus 
for  water-works  plants  by  the  De  Laval 
Steam  Turbine  Co.,  Trenton,  N.  J.,  re- 
late to  higher  duties,  increased  capaci- 
ties in  single  units,  utilization  of  very 
high  steam  pres.sures  and  superheats, 
and  improved  heat  balance  ami  utiliza- 
tion of  st('am.  A  departure  from  pre- 
vious water-works  practice  in  all  of 
these  respects  is  represented,  the  ccini- 
pany  states,  by  the  equipment  of  the 
new  p'airmount  Station.  Cleveland, 
which  is  to  pump  filtered  water  from 
the  Baldwin  reservoir  into  the  city 
mains.     Steam  at  ."lOO  lb.  pressure  and 
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frequent  applications  of  120  tons.  The 
culvert  was  bedded  in  coarse  wet  sand 
about  12  in.  deep  above  and  below  it, 
the  sand  being  retained  by  planking 
against  the  structural  steel  posts  which 
carried  cross  girders  for  the  reaction 
bearing  of  the  jacks.  On  the  sand  were 
three  ties  spaced  18  in.  on  centers  and 
supporting  two  12-in.  channels  (instead 
of  rails)  4  ft.  8i  in.  apart.  Each  jack 
rested  on  a  channel  and  its  reaction 
■was  taken  by  an  ovei-head  steel  frame, 
as  shown  in  the  accompanying  illus- 
tration. 

Apparatus  for  measuring  the  deflec- 
ton  consisted  of  three  2-in.  cylinders 
supported  independently  of  the  culvert 
and  having  plungers  bolted  to  the  crown 
of  the  pipe.  Flexible  tubing  connected 
the  cylinders  with  three  l-in.  glass 
gages  6  ft.  high,  containing  a  colored 
liquid,  any  movement  of  the  crown  being 
magnified  sixteen  times  by  this  device. 
These  cylinders  were  placed  inside  the 
pipe  middle  and  ends.  It  is  planned  to 
use  this  apparatus  for  an  extended 
series  of  tests  on  pipes  of  various 
diameters  and  thickness. 

Small  Pump  Used  to  Ice  Logging 
Roads  in  Canada 

Indicating  the  varied  uses  of  the 
small  Evinrude  centrifugal  pump,  one 
is  now  at  work  icing  logging  roads  in 
the  Canadian  woods  near  Hudson  Bay. 
The  pump  is  slung  dou-n  a  water  hole 
and  lifted  up  to  drain  to  prevent 
freezing.     

Hook  Gage  Improved 

Based  on  experience  in  the  field  of 
hydraulic  measurement  W.  &  L.  E. 
Gurley,  Troy,  N.  Y.,  have  devised 
certain  refinements 
which  make  their 
hook  gage  more 
convenient  for  the 
user.  The  improve- 
ment has  been  in 
eliminating,  as  far 
as  possible,  the 
possibility  of  inac- 
curate reading 
through  absence  of 
good  light  or  other 
troublesome  condi- 
tions. 

The  new  Gurley 
hook  gage  is  grad- 
uated on  a  square 
tube.  The  change 
from  the  usual 
round  tube  over- 
comes the  possibil- 
ity of  its  turning  in 
the  bracket,  a  hap- 
pening which  often 
turned  the  grad- 
uated side  of  a 
round  tube  out  of 
line  with  the  ver- 
nier. At  the  same 
time  the  new  con- 
struction brings  the 
reading  face  flush 
with  the  vernier  so 
that  there  is  no 
shadow  to  handicap 
an  accurate  obser- 
vation. The  clamp 
huts  have  been  changed  slightly  to  give 
a  little  extra  clearance  between  the 
knurled  heads  and  the  wall  on  which 
the  gage  is  mounted.  In  addition,  the 
clamps  have  been  made  larger  and  more 
positive,  as  well  as  easier  to  get  at. 
The  adjusting  screw  has  been  brought 


over  into  line  with  the  graduated  scale 
of  the  gage  so  that  its  vertical  move- 
ment can  be  accomplished  more  easily 
and  a  fine  setting  arrived  at  with  a 
minimum  of  effort.  The  hook  and  its 
rod  are  still  of  a  round  section  and  so 
arranged  that  the  rod  can  be  extended 
as  necessary  to  get  the  right  height  and 
rotated  so  "that  the  tip  of  the  hook 
breaks  the  surface  where  light  reflec- 
tion is  the  best. 

New  Rate  Controllers  for  Detroit 
Filtration  Plant 

At  the  new  filtration  plant  in  Detroit, 
which  will  be  inspected  during  the  an- 
nual convention  of  the  American  Water 
Works     Association    this     week,    the 


tion  and  obtaining  a  high  dumping 
angle.  The  body  is  returned  to  the 
down  and  locked  position  by  a  handle 
attached  to  the  front  of  the  body,  only 
a  slight  effort  is  required  as  the  body 
when  empty  is  in  a  balanced  condition. 
The  releasing  handle  is  arranged  for 
convenient  operation  by  the  driver  and 
positively  locks  the  body  against  acci- 
dental operation. 

The  tail  gate  opens  and  closes  auto- 
matically, requiring  no  attention  from 
the  driver. 

I  ] 

Publications  from  the 
Construction  Industry 


Builders  Iron  Foundry,  Providence, 
R.  I.,  is  installing  80  Venturi  rate  con- 
trollers of  special  design.  As  indicated 
in  the  accompanying  photograph  of  the 
operating  table,  the  controller  gage  has 
four  dials.  The  upper  one  is  a  totalling 
dial  for  integrating  the  amount  of  wa- 
ter flow  from  the  filter.  The  middle 
dial  records  on  a  12-in.  chart  the  rate 
of  flow.  The  two  lower  dials  indicate 
loss  of  head  and  the  instantaneous  rate 
of  flow  from  the  filter.  The  contl-oller 
gages  are  operated  by  mercury  levels. 

Self-Dumping  Steel   Body  De- 
signed for  Ford  Trucks 

The  Wood  Hydraulic  Hoist  and  Body 
Co.,  Detroit,  is  building  for  use  on  the 
Ford  truck  a  self-dumping  steel  body 
unit  of  the  same  general  design  as  the 
bodies  which  the  company  has  supplied 
for  heavier  trucks.  The  body,  with  its 
mounting  frame,  hinges  and  locking  de- 


vice, is  a  complete  unit  ready  for  bolt- 
ing on  the  truck  frame.  There  are  no 
holes  to  drill  or  parts  which  are 
attached  separately.- 

The  hinges  on  which  the  body  tilts 
embodies  two  pins  or  fulcrums  which 
have  a  definite  effect  of  displacing  the 
center  of  the  loaded  body  towards  the 
rear  while  dumping,  assuring  quick  ac- 


Electric  Hoists  and  Overhead  Cranes 
— Link-Belt  Co.,  Chicago,  has  just 
issued  a  new  book  on  electric  hoists  and 
overhead  cranes,  illustrated  with  photo- 
graphs showing  recent  adaptations  of 
this  equipment  in  widely  divergent 
fields.  For  instance,  the  practice  of  a 
sewer  contractor  in  Maryland  who  used 
a  hoist  for  removing  dirt,  and  the 
methods  employed  at  a  shipbuilding 
plant  in  Texas,  which  adopted  the  same 
scheme  for  moving  and  placing  tim- 
bers, are  covered  in  the  new  publication. 

Heating  and  Ventilating  Equipment 
— Bishop  &  Babcock  Co.,  Cleveland,  in 
a  278-p.  illustrated  handbook  describe 
a  complete  line  of  heating  specialties 
and  ventilating  equipment,  including 
traps,  thermograde  auto-valves,  pres- 
sure-regulating valves,  damper  regu- 
lators, vacuum  pumps,  governors, 
squirrel  cage,  propeller  and  steel-plate 
fans.  There  is  a  considerable  amount 
of  heating  and  ventilating  data  in- 
cluded in  the  book  in  the  form  of  tables, 
curves  and  sketches  of  typical  indus- 
trial layouts. 

lAght  Excavator — Bay  City  Dredge 
Works,  Bay  City,  Mich.,  in  a  40-p. 
illustrated  catalog,  features  its  one-man 
excavators  for  sand,  gravel,  ditching, 
and  road  work.  These  excavators  may 
be  operated  either  with  dipper  or  clam- 
shell attachments  of  about  *-yd. 
capacity.  The  equipment  is  operated 
by  a  gasoline  engine  and  weighs  18,000 
lb.  The  outfit  also  may  be  operated 
with  a  skimmer  scoop  or  as  a  land 
dredge  with  various  types  of  mounting. 


Air  Valves — Multiplex  Manufac- 
turing Co.,  Berwick.,  Pa.,  in  a  35-p. 
illustrated  booklet,  features  the  Cris- 
pin air  valve  to  prevent  the  collapse  of 
pipe  lines.  The  valves  are  of  a  type 
which  automatically  permit  the  escape 
of  air  while  the^line  is  being  filled  and 
the  entry  of  air  while  it  i3  being 
emptied.  The  limit  of  size  on  a  single 
valve  is  4  in.  Where  larger  openings 
are  desired  clusters  of  two  or  four  are 
placed  on  a  singl;  assembling  casting. 

Non-Mcfallic  Gears — Westinghouse 
Electric  &  Manufacturing  Co.,  East 
Pittsburgh,  Pa.,  in  a  20-p.  illustrated 
booklet,  describes  the  advantages  of  its 
non-metallic  I\Iicarta  gears  and  pin- 
ions. Noiselessness  and  durability  are 
among  the  chief  advantages  claimed. 
The  base  material  in  these  gears  is  a 
fabric  woven  to  a  definite  weight  of 
thickness  and  especially  treated  to  con- 
dition it  for  impregnation  with  a  binder. 
.\fter  the  binder  has  been  absorbed  the 
processes  are  carried  to  their  final  stage 
when  heat   and   pressure   are   applied. 


May  24,  1923 


ENGINEERING     NEWS-RECORD 


943 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


Bricklayers'  Strike  Called 
on  New  York  Building 

Demand  Raise  in  Basic  Wage  From  $10 

to  $12  a  Day — Many  Important 

Structures  Affected 

A  STRIKE  of  bricklayers  working  for 
members  of  the  Mason  Builders' 
Association  on  a  number  of  important 
building  operations  in  New  York  City 
went  into  effect  May  21  and  involved 
from  1,500  to  2,000  workers.  The  issue 
is  the  demand  of  the  union  men  for  a 
raise  in  the  basic  wage  from  $10  to  $12 
a  day.  It  is  estimated  that  structures 
involving  an  aggregate  cost  of  over 
$100,000,000  are  affected  by  the  strike 
which  involves  operations  now  in  prog- 
ress by  a  number  of  the  large  building 
construction  companies,  including  the 
George  A.  Fuller  Co.,  the  Thompson- 
Starrett  Co.,  Marc  Eidlitz  &  Son,  the 
James  Stewart  Co.,  Cauldwell  &  Win- 
gate,  T.  A.  Zimmerman,  Inc..  and 
others.  A  shutdown  of  work  by  the 
bricklayers,  if  it  continues,  will  affect 
other  building  trades  including 
plumbers,  carpenters,  sheet  metal 
workers,  plasterers  and  painters. 

Some  of  the  important  New  York 
buildings  affected  by  this  week's  strike 
are  the  Federal  Reserve  Bank,  the  new 
.store  on  Fifth  Ave.  of  Saks  &  Co.,  the 
nineteen-story  annex  of  R.  H.  Macy  & 
Co.,  buildings  of  the  New  York  Tele- 
phone Co.,  the  Greenwich  Bank,  the 
Cotton  Exchange,  and  a  number  of 
large  apartment  houses. 

Frank  E.  Conover,  president  of  the 
Mason  Builders'  Association,  has  stated 
that  the  strike  was  called  "ostensibly  to 
secure  a  basic  wage  of  $12,"  but  that 
its  "real  purpose  is  not  the  amount  of 
money;  it  is  the  attempt  to  establish 
the  $12-day  as  the  standard  basic  rate 
for  a  period  of  two  years,  making  the 
peak  wage  permanent." 


February  Wages  for  Common 
Road  Labor  Same  as  1922 

Wages  of  common  labor  for  road 
work  in  February  were  practically  the 
same  as  for  the  same  month  of  1922,  ac- 
cording to  the  Bureau  of  Public  Roads, 
U.  S.  Department  of  Agriculture. 
Averaged  for  groups  of  States  the  price 
per  hour  was  as  follows:  New  England, 
48c.;  Middle  Atlantic,  40c.;  East  North 
Central,  34c.;  West  North  Central,  29c.; 
South  Atlantic,  21c.;  East  South  Cen- 
tral, 19c.;  West  South  Central,  24c.; 
Mountain,  38c.;  and  Pacific,  47c.  In 
some  of  these  sections  the  figures  are 
based  on  a  small  amount  of  work  due 
to  the  season  of  the  year. 

The  price  per  hour  for  other  cla.sses 
was  a.s  follows:  Superintendents,  79c. 
to  $1.11;  foremen,  .W  to  88c.;  truck 
drivers,  27  to  64c.;  roller  engineers,  S.") 
to  81c.;  mixer  operators,  31  to  98c.; 
.iteam-shovcl  operators,  65c.  to  $1.19; 
carpenters,  43  to  76r.;  concrete  finishers, 
35  to  78c.;  mechanics,  30  to  61c.:  teams 
without  drivers,  24  to  80c.;  an(i  teams 
with  drivers.  29c.  to  $1.12.  In  almost 
every  case  the  upper  limit  of  price  pre- 
vails on  the  Pacific  slope. 


Steel-Castings  Bookings  Decline 

A  decline  of  almost  40  per  cent  from 
the  March  high  record  occurred  in  the 
April  bookings  of  commercial  steel 
castings,  according  to  reports  received 
by  the  Department  of  Commerce 
through  the  Bureau  of  the  Census,  in 
co-operation  ^vith  the  Steel  Founders 
Society  from  companies  comprising 
over  two-thirds  of  the  commercial  cast- 
ings capacity  of  the  United  States. 
Total  bookings  reported  in  April 
amounted  to  90,968  tons  or  at  the  rate 
of  93.9  per  cent  of  shop  capacity  as 
against  148.2  per  cent  of  capacity 
shown  by  March  bookings. 

The  following  table  shows  the  book- 


Federal-Aid  Road  Costs  Not 
Higher  Than  Others 

Washington  Correspondence 
Costs  of  highway  construction  on 
federal-aid  projects  compare  favorably 
with  those  on  roads  constructed  by 
states,  counties  or  municipalities,  the 
U.  S.  Bureau  of  Public  Roads'  figures 
show.  The  claim  has  been  made  that 
the  demands  of  federal  inspectors  are 
such  that  contractors  submit  higher 
bids  on  federal-aid  work.  In  some  in- 
stances it  has  been  claimed  that  the  full 
benefit  of  federal  aid  to  communities 
thus  is  lost.  A  survey  of  figures  in 
possession    of    the    Bureau    of    Public 


BOOKINGS  OF  COMMERCIAL  STEEL  CASTINGS 


Month  Net  Tons 

1923 

January 100,605 

February 90, 1 52 

March 143.564 

April 90,968 


Per  Cent 

of 
Capacity         Net  Tons        Capacity         Net  Tons        Capacity 


of 


103  8 
93  0 
148  2 
93  9 


47,879 
39.845 
75,409 
39,610 


125  0 
104  0 
199  5 
103  4 


52,726 
50,307 
67.155 
51,358 


90.0 
85  8 
114.6 
87.6 


ings  of  commercial  steel  castings  for 
the  past  four  months  by  65  identical 
companies,  with  a  monthly  capacity  of 
96,900  tons,  of  which  38,300  tons  are 
usually  devoted  to  railway  specialties 
and  58,600  tons  to  miscellaneous  cast- 
ings.   

Lumber  Movement  Decreases 

Following  several  weeks  of  declining 
volume  of  new  business  the  sawmills 
reporting  to  the  National  Lumber 
Manufacturers  Association  recorded  a 
decrease  of  about  25,000,000  ft.  in 
orders  for  the  first  week  in  May,  as 
compared  with  the  preceding  week,  due 
in  part  to  fewer  mills  reporting.  Ship- 
ments fell  off  by  32,000,000  ft.  and  pro- 
duction by  26,000,000  ft.  Taken  in 
connection  with  the  fact  that  as  com- 
pared with  the  same  week  of  1922  new 
business  again  shows  a  decrease,  the 
question  is  raised  in  some  quarters  as 
to  whether  the  so-called  builders'  and 
buyers'  strike  against  increasing  labor 
costs  has  not  temporarily  checked  the 
building  movement.  Shipments  are 
slightly  larger  than  at  this  time  last 
year  and  production  is  much  larger. 
In  consequence  of  the  emphasis  that  has 
been  placed  on  ample  production  and 
facilitated  shipments,  accumulated  or- 
ders for  1923  to  date  are  less  than 
600,000,000  ft.  in  excess  of  production 
and  less  than  200,000,000  ft.  more  than 
shipments. 

Railways  Report  New 
Freight  Cars 

According  to  the  Car  Service  Divi- 
sion of  the  American  Railway  Associa- 
tion, new  freight  cars  installed  by  the 
carriers  from  Jan.  1  to  April  15,  1923, 
totaled  44,302,  while  1,077  new  locomo- 
tives were  placed  in  service  during  the 
same  period.  Of  the  new  freight  cars 
installed,  19,867  were  box  cars,  17,096 
were  coal  oars  and  1,299  were  stock 
cars. 


Roads  shows  that  that  is  not  the  case. 
Comparisons  which  are  fairly  typical  of 
the  average  situation  are  as  follows: 

Average  cost  of  pavement  on  nine 
Virginia  federal-aid  projects,  $2.95  per 
square  yard;  average  figures  on  four 
comparable  state  or  county  projects, 
$2.99  per  square  yard.  Class  A  con- 
crete on  48  Virginia  federal-aid  projects 
averaged  $25.33  per  cubic  yard;  the 
average  cost  of  20  comparable  state  and 
county  projects  was  $25.42  per  cubic 
yard.  The  average  cost  of  concrete 
paving  on  24  Iowa  federal-aid  projects 
was  $4  per  square  yard,  whereas  the 
average  on  four  comparable  county  or 
state  projects  was  $4.16. 

Rock  excavation  on  ten  federal-aid 
projects  in  Oregon  was  done  for  $1.76 
per  cubic  yard.  The  average  cost  on 
52  state  and  county  rock  excavation 
projects  was  $1.67  per  cubic  yard.  The 
average  cost  of  Class  A  concrete  on 
nine  Oregon  projects  was  $29.33, 
whereas  the  average  paid  for  that  type 
of  pavement  on  69  state  and  county 
projects  was  $29.15.  In  Rhode  Island, 
the  average  cost  of  ledgcd  rock  exca- 
vation on  seven  projects  was  $4.42. 
On  a  similar  number  of  comparable 
state  projects  it  was  necessary  to  pay 
$3.73.  In  the  same  state,  the  respec- 
tive figures  for  gravel  foundation  were 
$2.26  and  $2.30. 


New  York  High  Court  llpholds 
Dwelling  Tax  Exemption 

The  Court  of  Appeals  at  Albany, 
N.  Y.,  has  upheld  the  constitutionality 
of  the  state  law  which  exempts  new 
dwellings  from  taxation  for  ten  years 
after  April  1,  1923.  The  court  affirmed 
the  opinion  of  the  Apellate  Division, 
First  Department,  which  reversed  the 
decision  recently  made  by  John  M. 
Tierney,  justice  of  the  State  Supreme 
Court,  to  the  effect  that  the  exemption 
of  dwellings  was  unconstitutional  (see 
Engineering  NrwK-Rccord,  March  29, 
1923.) 
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Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  303  to  407,  are  the  following 
large  projects: 

Grain  elevators,  Bulgaria,  to  Mac- 
Donald  Engineering  Co.,  Chicago,  111., 
$10,000,000. 

Rebuilding  and  repairing  railway 
tracks,  West  Toronto,  Ontario,  by  day 
labor,  $2,500,000. 

Apartment,    Washington,    D.    C,    to 


Weller  Constr.  Co.,  $2,000,000. 

Apartment,  Brooklyn,  N.  Y.,  to  G.  M. 
Seglin,  New  York  City,  .$2,000,000. 

Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for,  in  Construction  News,  pp.  303  to 
407,  are  the  following: 

Four  20,000  kw.  turbo  units  for  power 
plant,  Detroit,  Mich.,  for  Public  Light- 
ing Commission,  $1,247,000. 


Hotel,  Jamestown,  N.  Y.,  for  Hotel 
Jamestown,  Inc.,  $1,225,000. 


McGovern  Subway  Bid  Low 

Unofficial  figures  indicate  that  for 
the  construction  of  the  Broadway- 
Fourth  Ave.  subway.  New  York,  for 
which  bids  were  opened  by  the  Transit 
Commission  May  22  Patrick  McGovern, 
Inc.,  New  York,  was  low  with  a  total  of 
$5,995,000. 


Weekly  Construction  Market 

THIS     limited     price     list     is     publislied  Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weekly   for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of   work  materials    and     for    the     Important    cities, 

rent    prices    on    the    principal    construction  can   be   had   by   noting   actual    biddings   as  The    last    conmlete    list    will    be    found    in 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section,  the      issue     of      May      3 ;      the      next,      on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  June  V. 

Minne-  San 

Steel  Products:  New  York  .Atlanta     Dallas      Chicago  apolis  Denver     Francisco      Seattle    Montreal 

Structural  shapes,  1001b S.^.64              ?4.30  34.50  S3. 40  23.55  24  20  23.85         24.10  23.75 

Structural  rivets,  100  lb 4.40                5.00  5.25  3.75  4. 25  5.15  .^.00          4.75  6.00 

Reinforcing  bars,  I  in.  up,  100  lb .i.54                 4.25  +3  70  3.32|  3. 45  3.85  3.65           4.10  3.50 

Steel   pipe,   black,   2s   to  6   in.   lap, 

discount 49%                .^0%  4?%  59^%  53-5%  36%  35.:@47.6%    40%  32.76 

Cast-ironpipe,6in.andover,ton...-fc2.50@63. 50— 55.00  63.00  60.20  60.50  69.00  60.00            70.00  60.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.70@2.80  —2. SO  2.25  2.20  2.39  2.85  2.71  2.90  2.68 

Gravel,  'in.,  cu.yd 2.25  1.90  2.25  2.00  1.75  1.90  2.15  1.25  1.50 

Sand.cu.yd     1.25  1.24  -f-1.9S  2.00  1.00  1.00  1.50  1.25  1.25 

Crushed  stone,  3  in.,  cu.yd 1.75  2.00  2.50  2.00  2.25  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft  65.00  42.00       53.00        60.00        --45.75  44.00  41.00        31.00      90.00 

Lime,  finishing,  hvdrated,  ton 18.60  2.5.50       22.50         20.00  25.50  24.00  22.00         24.00       21.00 

Lime  common,  lump,  per  bbl 3.00@3.25         150        2.50  1.50  1.50  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000 23.50  14. CO       13.10         11.00  17@19  12.00         15.00         13.00        16.50 

Hollow     building     tile,     4x12x12, 

per  block Not  used  .0893        .115  .1032  0836  .065  ....  .11  .115 

Hollow    partition    tile     4x12x12, 

perblock 1573  .0893       .115  ....  ....  .065  .108  .11 

Linseed  oil,  raw,  5  bbl  lots,  gal 1.16  —1.24    —1.35       +1-37  1.29  1.39  1.24  .86        1.38 

Common  Labor: 

Common  labor,  union,  hour .75  .35      SO@.55  .S6J         ....  

Common  labor,  non-union,  hour .30     .30®. 50         .72^       .35®. 50       .3S@.50  .50      .50®.62^       .30 

Explanation  of  Prices — Prices  are  to  con-  Minneapolis  quotes  on  fir  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price 

tractors   in  carload   lots  unless  other   quan-  Brick,  sand  and  hollow  tile  delivered.      Ce-  plus    freight   to    railway    depot   at    any    ter- 

tiea    are    specified.      Increases    or    decreases  ment    on    cars.      Gravel    and    crushed   stone  minnl.     Common   lump  lime  per  ISO-lb.  net. 

from   previous   quotations  are   indicated   by  quoted    at    pit.      We    quote    on    brown    lime  Lumber  prices  are   to   dealers   in   \-&Tda  at 

+     or    —    signs.      For    steel    pipe,    the    pre-  per    lSO-lb.net;    white    is    $1.S0    for    Kelly  San  Francisco,  for  No.  1  fir  common, 

vailing   discount    from   list   price    is   given:  Island  and   $1.70   for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

45-5%    means  a  discount  of   45   and   5   per  labor  not  organized.  instead   of  pine.     Lump   finishing  lime   per 

cent.     Charge  is  15c.  per  100  lb.  for  cutting  Denver    quotes    on    fir    instead    of    pine.  y:'''-"i'-,.   Hollow  building  tfle  delivered^ 

reinforced   steel   into   2-ft.   lengths   or   over.  Cement    "on   tracks"  ;    gravel    and    sand    at  Hydrated   lime   m  paper  sacks.     Sand  and 

»!  „    1-     1      „„„»„,;„-„    .5oi;„„_„xi      „^ .  pit:   Stone  on  cars;   lime,   brick,  hollow  tile  gravel   at   bunkers.             .        ,       .            „       . 

New    York    quotations    delivered,    except  'J  lumber  on  iob      Tile  orice   is  at  ware-  Montreal    quotes   on   pme    lumber.      Sand, 

sand,   gravel   and   crushed   stone,    alongside  i,„„se        Linseed     oil      delivered      in     iron  stone,   gravel   and   lump   lime   per   ton.    Ce- 

dock;    common   lump    lime,    in    2S0-lb.    bbl.  v^w,      'cr^mmnn    inmn 'lime   Tier    I'so-lb     net  ment.    lime    and    tile    are    delivered;    sand, 

net,  and  hydrated  lime  f.o.b.  cars;  tile  "on  °°\  ,  <-o™mon    lump    iime   per    isu  lo.    ner.  ^^^^.^^    ^^^    ^^^^^    ^^    siding;    brick    f.o.b. 

trucks"  ;  Unseed  oil  and  cast-iron  pipe  f.o.b.  Atlanta    quotes    sand,    stone    and    gravel  plant ;  steel  and  pipe  at  warehouse.    Hollow 

Labor — Concrete     laborers'     rate,     81  Ic;  Per   ton    instead    of   cu.yd.      Common    lump  tile   per   ft.     Cement   price   is   in   Canadian 

building   laborers.   7oc. ;    minimum   for  pick  '>ms  P^r  180-lb.   net.  funds  (the  Canadian  dollar  stands  at  97.91). 

and  shovel  men,  50c.  per  hr.  Dallas  quotes  lime  per  180-lb.  bbl.   Steel,  Bag  charge  is  SOc.  per  bbl.    Discount  of  10c. 

cement,    cast-iron    pipe    and    crushed    stone  per  bbl.  for  payment  within   20  days  from 

Chicaeo    quotes    hydrated    lime    in    50-lb.  f.o.b.   cars,    other   materials   delivered.  date   of  shipment.      Steel   pipe   per   100   ft. 

bags:    common   lump   lime   per   180-lb.    net  San  Francisco  quotes  on  Heath  tile,  size  net;  2i-in.,  $32.76;  6-in.,  S108. 

Lumber  delivered  on  Job.  5i  x  8  x  llj.     Prices  are  all  f.o.b.  ware- 


Mill  quotations  on  steel  structures 
now  $2.50  per  100  lb.  for  third  quarter 
deliveries;  $2.60  demanded  for  small 
shipments  in  the  current  quarter.  Bars, 
however,  quoted  as  low  as  $2.40,  f.o.b. 
Pittsburgh,  for  delivery  in  third  quarter. 
Bulk  of  structural  buying  is  at  the 
$2.50  base.  The  postponement  of  build- 
ing projects  has  had  the  effect  of  dimin- 
ishing the  volume  of  new  business  at' 
mills.  No  tendency,  however,  has  yet 
been  shown,  on  the  part  of  buyers,  to 
hold  up  shipments  on  orders  already 
placed.  Considerable  material  is  already 
booked  for  delivery  in  the  current 
quarter. 

An  advance  of  20c.  per  100  lb.  is  re- 
ported on  steel  bars  in  Dallas,  together 
with  a  rise  of  5c.  per  cu.yd.  in  sand, 


Changes  Since  Last  Week 

due  to  higher  labor  costs.  Both  Atlanta 
and  Dallas  report  declines  of  2c.  per  gal. 
in  linseed  oil,  due  to  improvement  in 
seed  supply;  Chicago,  however,  quotes 
advance  of  2c.  per  gal.  Atlanta  reports 
drop  of  $1  per  ton  in  cast  iron  pipe  and 
5c.  per  bbl.  in  cement,  during  week; 
Minneapolis  quotes  decline  of  $1  per  M. 
ft.  in  Douglas  fir  timbers.  No  other 
important  price  changes  reported  dur- 
ing the  week. 

Conditions  in  the  New  York  building 
trades  may  be  outlined  briefly,  as  fol- 
lows: Possibility  of  general  strike,  June 
1,  lessened  by  decision  on  the  part  of 
unions  to  let  each  craft  negotiate  sepa- 
rately with  employers;  calling  strikes 
only  in  those  trades  where  advance  of 
$1  per  day  is  refused. 


Stone  carvers  on  strike  for  wage  ad- 
vance from  $10.50  to  $12.50  per  day. 

About  2,000  bricklayers  on  strike  on 
jobs  covered  by  the  Mason  Builders' 
Association.  Unions  demand  contract 
with  employers  for  $12  per  day  for  two 
years.  Employers  offer  contract  with 
bricklayers  granting  $10  per  day  until 
the  end  of  1926,  with  bonus  of  $2  per 
day  for  the  rest  of  the  current  year. 

Brick  yard  laborers  in  the  Raritan 
P.iver  district  on  strike,  demanding  ad- 
vance from  $3.05@$3.70  per  day  to 
$3.50@$4.25. 

General  strike  of  painters  averted. 
Wage  scale  advanced  to  $10  per  day, 
from  $9.  Five-day  week  as  well  as 
other  demands  affecting  health  of  oper- 
ators, granted  by  employers. 
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Concrete  and  Clay  Brick 

THE  extensive  tests  on  concrete  and  clay  brick  made 
at  Columbia  University  and  reported  in  abstract 
in  this  issue  are  a  most  valuable  contribution  to  the 
knowledge  of  the  behavior  of  material.  Preliminary 
information  regarding  these  tests  was  placed  before 
the  brick  committee  of  the  American  Society  for  Test- 
ing Materials  last  June,  but  a  specification  based  on 
the  facts  reported  was  rejected  by  the  committee  as 
premature.  It  is  no  secret  that  the  concrete  brick 
people  charged  that  this  action  was  dictated  by  the  clay 
brick  interests,  which  are  predominant  among  the  pro- 
ducers on  the  committee,  because  of  the  apparent  better 
showing  of  the  concrete  product.  Whether  or  not  that 
is  true  there  is  no  escaping  the  facts  as  set  forth  in 
the  Columbia  tests.  The  behavior  of  concrete  and  clay 
in  brick  piers  is  strikingly  different.  The  concrete 
brick,  bound  together  with  cement  mortar,  act  almost 
as  a  concrete  monolith  while  the  bond  between  clay 
brick  and  mortar  sets  up  obvious  planes  of  weakness. 
In  consequence,  the  individual  brick  strength  is  no  cri- 
terion of  pier  or  wall  strength  where  concrete  and  clay 
brick  are  being  compared.  The  A.  S.  T.  M.  committee, 
in  its  report  to  the  coming  convention,  can  hardly  avoid 
reference  to  this  fact  nor  can  it  avoid  taking  one  of 
the  alternative  steps  of  incorporating  it  into  specifica- 
tions or  controverting  the  apparent  conclusions  of  the 
Columbia  tests. 

Another  Warning 

FOLLOWING  in  the  regular  succession  of  flood  visita- 
tions which  have  come  to  our  cities  in  recent  years, 
the  Hot  Springs  flood  of  two  weeks  ago  repeats  the  prior 
warnings  that  every  community  ought  to  consider  its 
own  flood  danger  and  provide  again.st  it  with  the  least 
possible  delay.  No  loss  of  life  was  involved  in  this 
latest  case,  fortunately;  but  flood  fatalities  are  some- 
what a  matter  of  chance,  and  their  absence  at  Hot 
Spring  is  of  no  great  significance.  Repetition  of  the 
same  flood  might  mean  a  large  death-list.  In  any  event 
the  property  and  business  damage  was  decisive  in  this 
case  as  in  others.  The  losses  were  sufl!icient  to  warrant 
a  very  large  expenditure  on  flood-prevention  measures. 
Under  the  conditions  existing  at  Hot  Springs  proven- 
live  measures  are  particularly  urgent.  A  narrow  gap 
must  pass  the  flood  flow  from  a  basin  in  which  precipita- 
tion can  concentrate  quite  rapidly,  and  the  city  built 
in  the  gap  is  under  a  quite  obvious  threat.  Nothing  wa.s 
needed  but  an  abnormal  downpour  of  rain  to  bring  about 
a  destructive  flood  under  the.«p  topographical  conditions. 
Such' floods  have  come  to  Hot  Springs  several  times  in 
the  past  three  or  four  decades,  according  to  the  report 
which  we  printed  last  week  fp.  922),  but  the  1923  flood 
wag  much  the  most  extreme.  Valuable  information  will 
be  added  by  this  occurrence  to  the  growing  record  of 
flood  facts,  and  evidently  it  puts  new  emphasis  on  the 


need  for  very  careful  advance  planning  against  the  flood 
hazard.  It  exemplifies  anew  that  moralizing  about 
floods  after  they  have  happened  is  poor  comfort  and  will 
not  restore  a  dollar  of  loss.  Gradually  there  is  building 
up  in  the  public  the  realization  that  extraordinary  pre- 
cipitation may  occur  at  any  time  and,  so  far  as  is  yet 
known,  almost  anywhere.  Our  weather  observers  have 
not  yet  managed  to  tell  us  what  regions  are  especially 
susceptible  to  cloudburst  rainfall  and  flood,  and  what 
regions  (if  any)  are  immune.  From  present  facts  the 
only  safe  conclusion  is  that  every  community  has  a  flood 
hazard  and  that  contrary  to  local  beliefs  this  hazard 
may  be  very  serious.  A  community  can  protect  itself 
only  through  timely  study  of  flood  contingencies  and 
flood-prevention  possibilities. 

Getting  Acquainted 

MJTUAL  co-operation  and  understanding  between 
the  engineering  school  and  the  industries  to  which 
it  furnishes  human  material  are  most  necessary  if  both 
are  to  prosper.  Such  a  desirable  end  is  furthered  by  the 
conferences  which  were  initiated  at  Pennsylvania  State 
College  some  years  ago.  At  the  latest  of  these,  held 
last  week,  a  hundred  or  more  representatives  of  the 
leading  industries  of  Pennsylvania  met  with  the  engi- 
neering faculty  in  discussion  of  the  problems  of  engi- 
neering extension  work  and  the  summer  employment  of 
students.  Part  of  the  value  of  such  conferences  lies  in 
the  interchange  of  views  on  the  formal  subjects  pre- 
sented for  discussion,  but  an  equally  great  part  is 
played  by  the  better  acquaintance  that  is  thus  developed, 
the  better  appreciation  of  the  industries'  needs  by  the 
teachers  and  the  better  appreciation  of  the  college's 
facilities  and  intentions  by  the  prospective  employers. 
At  State  College  last  week  one  outstanding  hopeful 
note  may  be  mentioned.  The  industries  there  rep- 
resented are  by  no  means  demanding  that  engineers 
be  turned  out  of  college  merely  as  fuel  to  feed  the 
human  machine  of  industry.  Rather  did  they  accent 
the  long  look  ahead  and  urge  that  the  men  be  trained 
to  think  and  to  work,  having  faith  that  men  so  trained 
can  .soon  learn  the  technique  of  whatever  line  they 
follow.  So  many  industrialists  in  similar  conferences 
have  overemphasized  the  selfish  and  narrow  view  that 
it  wa.s  refreshing  to  find  some  of  the  leading  men  in  a 
leading  industrial  state  in  opposition. 

Public  Works  Development 

IN'  niRECTING  att.Mition  to  the  n-lation  between  the 
onerous  tax  burden  and  public  improvements.  Prof. 
A.  N.  Johnson,  in  his  remarks  abstracted  last  week 
(p.  917),  stimulated  thinking  on  a  troublesome  and 
complex  subject.  It  is  a  very  necessary  subject  to 
think  about,  most  so  for  engineers,  who  as  a  class  are 
directly  affected  by  progress  or  lag  in  public-works  con- 
struction.   Within  a  generation  or  two  there  has  been 
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tremendous  progress  in  developing  public  services,  and 
their  costs  have  been  piling  up  almost  unnoticed.  Sud- 
denly we  have  come  to  a  realization  that  the  costs  have 
mounted  higher  than  we  taxpayers  are  prepared  to  ap- 
prove. But  there  is  no  possibility  of  reduction  of  pres- 
ent costs,  except  through  increasing  the  efficiency  of 
administration  and  eliminating  the  many  extravagances 
;.nd  wastes  that  still  surround  municipal  activities. 
This,  naturally,  must  be  a  matter  of  time.  On  the  other 
hand,  the  repressive  effect  of  the  present  discontent 
v.ith  high  taxes  upon  further  development  of  public- 
works  construction  is  immediate.  While  in  some  iields 
of  work,  as  road  paving,  full  activity  continues,  with 
general  approval,  the  main  fields  of  municipal  develop- 
ment are  handicapped.  One  remedial  measure  was  indi- 
cated in  Prof.  Johnson's  remarks:  Careful  planning 
of  what  public  works  are  needed  for  some  time  ahead, 
and  consistent  adherence  to  the  program  so  developed. 
And  as  he  also  pointed  out,  the  engineering  community 
has  an  essential  part  in  helping  forward  such  planning, 
by  study  of  the  costs  and  needs  of  public  services. 

Egypt,  Politics  and  Irrigation 

THAT  Egypt  is  still  the  Nile  and  the  Nile  Egypt  is 
shown  by  portions  of  the  new  constitution  of  Egypt, 
signed  by  the  King  on  April  19.  After  much  discussion, 
certain  disputed  clauses  as  to  British  and  Egyptian 
sovereignty  in  the  Sudan  were  replaced  by  others  leav- 
ing the  points  at  issue  undetermined  until  the  status  of 
the  Sudan  is  determined  by  Anglo-Egyptian  negotia- 
tions. Presumably  questions  of  Nile  waters  allocation 
between  Egypt  and  the  Sudan  are  directly  or  indirectly 
involved,  along  the  lines  indicated  by  H.  T.  Cory,  con- 
sulting engineer,  in  his  minority  report  on  Nile  prob- 
lems, abstracted  at  length  in  Engineering  News-Record, 
April  21,  1921,  pp.  679  and  869.  Naturally,  Egypt 
wishes  the  storage  and  control  of  the  Nile  in  the  Sudan 
so  handled  as  to  insui'e  it  the  largest  possible  amount 
of  Water  for  Egyptian  irrigation.  Large  questions  con- 
cerned with  river  control  and  utilization  by  the  con- 
struction of  huge  reservoirs  on  the  Blue  and  the  White 
branches  of  the  Nile  are  involved.  These  questions 
have  been  long  in  controversy.  Whether  Egypt  under 
its  new  democratic  constitution,  wrung  from  the  King 
by  the  force  of  public  opinion,  will  be  fairer  or  as  fair 
to  the  Sudan  as  was  Egypt  under  British  rule  is  an 
interesting  subject  for  speculation  which  cannot  be 
gone  into  here.  That  the  land  of  the  Pharaohs  is  at 
last  under  a  constitution  that  provides  for  the  compul- 
sory education  of  both  sexes,  and  representative  gov- 
ernment with  a  chance  to  pass  legislation  over  the 
King's  veto,  is  nearly  as  marvelous  as  the  almost  num- 
berless dynasties  of  old,  the  Nile  and  the  centuries  of 
irrigation  in  Egypt.  The  final  outcome  of  the  Egypt- 
F'udan  claims  to  the  Nile  waters  in  the  Sudan  and  of 
the  associated  river  utilization  and  control  problems 
will  continue  for  decades  to  hold  the  interest  of  the 
hydraulic  and  irrigation  engineer. 

Camouflaging  Traffic  Obstructions 

WAR  taught  us  the  striking  lesson  that  to  conceal 
any  structure  its  lines  must  be  broken  up  by  divid- 
ing the  surface  into  sharply  defined  sections  of  contrast- 
ing color.  Inconsistent  as  this  method  seems,  its  effec- 
tiveness is  beyond  question.  Now  —  in  spite  of  the 
lesson  so  learned — a  similar  method  of  painting  traffic 
obstructions  has  been  adopted  in  an  attempt  to  do  the 


opposite  thing — to  make  them  conspicuous.  First,  rail- 
road crossing  gates  were  painted  in  alternate  black  and 
white  stripes,  and  now  the  columns  of  New  York's  ele- 
vated railway  which  obstruct  the  street  traffic  have  been 
similarly  painted.  The  loss  of  outline  is  not  so  obvious 
at  many  railway  crossings  because  the  background  is 
frequently  quite  uniform,  but  if  anyone  doubts  that  such 
painting  will  obscure  the  object  so  painted  he  should 
see  how  effectively  the  outlines  of  New  York's  black  and 
white  elevated  railway  posts  are  lost  in  the  medley  of 
colors  that  form  their  background.  We  call  attention 
to  this  for  the  benefit  of  highway  men  throughout  the 
country  who  have  similar  problems  to  meet.  Possibly 
some  of  the  men  who  made  a  study  of  camouflage  dur- 
ing the  war  can  suggest  the  correct  method  of  painting 
such  obstructions.  From  our  own  observation  we  would 
suggest  a  uniform  coat  of  bright  orange.  It  is  more 
conspicuous  at  night  than  red  and  is  less  liable  than 
white  to  match  any  color  in  the  background. 


A  First  Step  in  Code  Enforcement 

IN  ITS  formulation  of  some  rules  of  professional  con- 
duct, noted  in  last  week's  issue  of  Engineering  News- 
Record,  the  American  Association  of  Engineers  has 
taken  a  logical  step  forward  in  its  scheme  of  codifying 
professional  practice.  There  are  two  ways  in  which 
professional  codes  of  ethics  may  be  developed.  One 
way,  adopted  so  far  by  the  national  engineering  socie- 
ties, is  to  write  down  some  basic  principles — similar  in 
inclusiveness  and  tone  to  the  commandments  handed 
down  to  Moses — and  by  publication  in  the  year  book  of 
the  society  give  notice  to  the  members  of  their  obliga- 
tions toward  their  fellows.  The  other  way.  followed  by 
the  Institute  of  Consulting  Engineers  and  the  American 
Association  of  Engineers,  is  to  set  up  some  basic  rules 
and  then  to  interpret  these  rules  as  they  apply  to  spe- 
cific cases,  with  the  intention  of  thereby  developing  a 
body  of  what  may  be  called  common  law  which  in  time 
will  be  so  broad  as  to  cover  any  possible  situation  that 
arises. 

The  A.  A.  E.  has  now  gone  further.  It  has  taken  its 
interpretations,  forty-four  in  number,  and  has  reduced 
their  specific  rulings  to  45  principles,  in  most  cases  of 
specific  application.  Thus,  instead  of  the  Mosaic  com- 
mandment they  have  the  direct  injunction,  with  much 
less  chance  of  misunderstanding  when  direct  ^nolations 
are  in  question. 

Thus  far  the  procedure  of  the  American  Association 
has  been  admirable  and  in  advance  of  its  fellow  socie- 
ties. It  has  recognized  the  frailty  -of  human  nature  in 
applying  general  rules  to  its  o\\ti  conduct  and  has  made 
it  less  possible  to  hide  infractions  behind  general 
clauses.  Sooner  or  later,  though,  the  A.  A.  E.,  as  well 
as  the  other  societies,  will  have  to  come  to  even  more 
specific  application  of  its  rules.  The  sure  trend  is 
toward  an  enforcement  of  personal  responsibility  of  a 
member  to  his  society's  code. 

Such  personal  responsibility,  which  entails  the  bring- 
ing and  the  trying  of  charges,  cannot  be  insisted  i5pon 
until  a  detailed  set  of  rules  is  accepted  and  understood. 
The  fine  generalities  of  the  average  code  are  not  suffi- 
cient basis  for  action.  Too  much  is  involved  in  any 
attack  on  an  engineer's  professional  honor  ■  to  permit 
such  an  attack  without  the  surest  of  foundations.  For 
that  reason  as  much  as  any  other — though  the  over- 
worked idea  of  professional  courtesy  also  plays  its  part 
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— rarely  if  ever  have  there  been  any  public  expulsions 
from  the  major  societies. 

If  the  societies  follow  the  idea  gradually  being  worked 
out  by  the  A.  A.  E.  they  all  in  time  will  have  a  body  of 
law — an  itemized  list  of  illegal  or  unethical  practices  of 
such  extent  and  in  such  detail  that  any  infraction  may 
be  specified  by  clause  and  sentence.  With  that,  not 
impossibly  there  may  be  developed,  too,  a  gradual  scale 
of  punishment,  starting  with  reproof  or  warning  and 
ending  with  public  expulsion  from  the  society.  This 
means  some  machinery  not  now  existent  but  its  cost 
and  the  effort  involved  will  be  worth  while.  Other  pro- 
fessions find  it  feasible.  Why  will  it  not  work  in  engi- 
neering? 

Every  engineer  hears  almost  daily  about  some  prac- 
tice or  performance  of  another  engineer  which,  depend- 
ing upon  the  animus  of  the  speaker,  ranges  from  loose 
interpretation  to  wilful  violation  of  the  accepted  codes. 
It  is  time  .such  backstairs  gossip  and  the  performances 
which  bring  it  forth  should  be  slowed  up.  Now  there 
is  nothing  but  a  man's  own  conscience  and  his  reading 
of  the  code  to  stop  him  from  doing  as  he  pleases.  Those 
who  would  violate  such  a  code  are  not  troubled  with 
conscience  and  their  interpretations  are  apt  to  be  selfish. 
The  numerous  cases  which  are  continually  coming  up 
show  that  something  more  is  needed.  No  society  can 
stop  an  engineer  from  practicing  engineering  as  he 
pleases,  so  long  as  he  obeys  the  law  of  the  country.  But 
a  rightly  developed  engineering  society  can  in  time  es- 
tablish definitely  what  is  right  and  what  is  wrong  in 
professional  conduct  and  can  then  seek  out  those  who 
violate  such  principles  and  denj'  them  membership 
among  the  right-minded  men  of  the  profession.  The 
fir.st  step  toward  such  a  desirable  end  is  to  make  specific 
our  ethical  codes,  now  largely  glittering  generalities. 


Sound  Conservatism  on  Sewage  Treatment 

IN  REFUSING  to  approve  the  plans  for  the  direct- 
oxidation  process  of  fiL!wage  treatment  submitted  by 
the  City  of  Trenton,  the  New  Jersey  State  Board  of 
Health  has  put  itself  on  record  as  still  considering  that 
process  of  sewage  treatment  in  the  experimental  stage 
and  as  believing  that  a  simpler  and  less  costly  plan 
would  meet  local  conditions  for  "at  least  ten  years  and 
probably  for  considerably  longer."  In  the  first  of  these 
positions  the  board  is  in  agreement  with  the  opinions 
of  engineers  generally  and  in  the  second  with  a  principle 
followed  by  some  of  our  leading  state  boards  of  health 
and  deserving  of  general  adoption.  The  attitude  of  the 
board  is  so  well  stated  in  the  preamble  and  resolutions 
which  constitute  the  denial  of  the  permit  that  we  reprint 
the  document  el.sewhere  in  this  i.ssue. 

The  board'.s  recommendation  of  plain  sedimentation 
might  have  been  based  on  three  grounds  besides  those 
mentioned  in  the  resolution:  (1)  Sedimentation  is  all 
that  the  New  Jersey-Pennsylvania  agreement  for  zoning 
the  Delaware  River  requires  for  Trenton  sewage;  (2) 
so  far  as  reasonably  possible  every  state  health  board 
should  consider  all  the  sanitary  and  public-health  needs 
of  a  community  before  sanctioning  (he  expenditure  of 
money  for  any  purpose  on  sanitary  or  public-health 
grounds,  in  order  to  make  sure  that  money  so  spent 
would  not  yield  larger  and  better  results  if  devoted  to 
some  other  purpose;  (3)  ground  2  is  all  the  more  im- 
portant when  a  city  submitting  plans  for  sewage  treat- 


ment is  doing  so  under  compulsion  from  the  state  board 
of  health,  which  is  true  in  the  Trenton  case  to  the  extent 
of  years  of  prodding  by  the  board,  sharpened  and 
strengthened  last  year  by  a  court  order  at  the  board's 
instance  requiring  Trenton  to  -stop  polluting  the  Dela- 
ware within  eighteen  months.  This  prodding  and  court 
order  make  the  New  Jersey  State  Board  of  Health  a 
partner  in  placing  the  burden  of  sewage-works  con- 
struction and  operation  on  the  taxpayers  of  Trenton. 
The  board  therefore  should  make  sure  that  the  burden 
is  no  heavier  than  local  conditions  demand,  and  rightly 
refuse  to  accept  plans  drawn  to  fulfil  an  idealistic  con- 
ception of  sewage  treatment  but  providing,  to  meet 
that  ideal,  a  method  of  disposal  which  the  board  regards 
as  still  in  an  experimental  stage. 

There  are  strong  reasons  for  thinking  that  an  in- 
vestigation of  Trenton's  needs  for  various  public  im- 
provements and  for  higher  standards  in  some  branches 
of  its  municipal  service  would  produce  returns  of  far 
more  benefit  to  the  citizens  of  Trenton  than  would 
result  from  the  extra  cost  of  sewage-works  beyond 
sedimentation.  To  use  only  one  illustration,  and  that 
in  a  field  far  more  closely  related  to  public  health  than 
sewage  treatment:  The  latest  annual  survey  of  typhoid 
in  the  cities  of  the  United  States  having  a  population 
of  100,000  or  more  showed  Trenton  with  next  to  the 
highest  typhoid  death  rate  in  1922  of  the  cities  in  the 
list,  being  overtopped  by  Nashville  only.  This  is  a 
matter  to  which  the  city  authorities  of  Trenton  and  the 
State  Board  of  Health  should  give  attention  before 
plunging  the  city  into  heavy  capital  and  operating 
charges  for  sewage  treatment. 

We  are  firmly  convinced  that  a  number  of  American 
state  boards  of  health  have  made  a  serious  error  in 
their  attempts  to  compel  cities  and  towns  to  build 
sewage-works  without  first  considering  whether  other 
sanitary  works  and  more  efficient  local  health  depart- 
ment service  .should  not  come  first.  New  Jersey, 
through  its  old  State  Sewerage  Commission,  its  later 
State  Board  of  Health  and  its  present  State  Department 
of  Health,  has  driven  hard  on  sewage  disposal,  invoking 
the  courts  twice  (Phillipsburg  and  Trenton  cases)  to 
compel  cities  to  treat  sewage,  in  both  cases  where 
nuisance  rather  than  health  was  the  only  justification 
for  action,  but  never,  that  we  can  recall  asking  the 
courts  to  compel  a  city  to  purify  its  water  supply  or 
take  any  well  considered  steps  to  cut  down  a  high 
typhoid  rate — like  the  15.9  per  100,000  at  Trenton  in 
1922. 

Because  of  this  misdirected  past  zeal — misdirected  if 
relative  sanitary  and  health  values  and  the  law  of 
diminishing  returns  are  weighed  and  balanced — the 
stand  taken  by  the  New  Jersey  State  Board  of  Health 
in  the  Trenton  sewage-works  case  is  particularly  grati- 
fying. If  the  authorities,  taxpayers  and  citizens  of 
Trenton,  with  the  aid  and  leadership  of  the  local  press, 
will  perceive  the  significance  of  the  denial  of  the  Tren- 
ton sewage-works  permit  and  act  accordingly  the  dawn 
of  a  new  municipal  era  in  Trenton  may  soon  appear. 
In  any  ca.se  the  stand  of  the  State  Board  of  Health  of 
New  Jersey  is  commended  to  the  attention  of  any  board 
ei.sewhere  which  is  acting  nn  the  principle  that  its 
jurisdiction  over  water  and  sewage  treatment  plans 
ends  with  judgment  as  to  whether  the  plans  will  be 
sufficient  instead  of  extending  ^o  their  possible  over- 
elaborateness  and  the  city's  needs  for  more  vital  im- 
provements or  services. 
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A  n  Interview: 


IVilh  HENRY  W.  HORST 

President  Henry  W.  HorsI  Co..  General  Conlraclors,  Rock  Island.  HI. 


Business  Methods  in  Highway  Contracting 


By  C.  S.  HILL 

Associate  Editor  Engineering  News-Ra 


Procedure  in  Securing  Contracts  and  in  Conducting  Construction 
Estimating,  Planning  and  Cost  Keeping  Processes 


HIGHWAY  contracting  is  the  business  of  producing 
specified  road  structures  at  a  reasonable  profit.  It 
involves  three  broad  activities:  (1)  Getting  the  con- 
tract; (2)  planning  and  executing  the  work;  and  (3) 
accounting.  These  activities  involve  engineering,  pur- 
chasing, maintaining  and  salvaging  equipment,  record- 
ing progress  and  performance,  keeping  and  analyzing 
costs,  developing  personnel,  and  many  subdivisions.  All 
are  essential  elements  of  a  continuing  bxisiness  which 
is  the  conception  of  contracting  that  must  be  held  by 
any  organization  whose  practice  carries  any  useful 
lesson. 

Organization  Plan — The  organization  of  this  company 
is  designed,  as  the  chart,  Fig.  1,  shows,  to  carry  on  a 
general  contracting  business.  Building  construction 
and  highway  construction  are  the  main  activities  and 
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PIG.  1— ORGANIZATION  CHART  OF  THE  HENRY  AV. 
HORST  CO.,  GENER.VL,  CONTRACTORS 

the  organization  plan  provides  that  both  shall  be 
directed  in  about  the  same  manner.  There  is  a  head- 
quartei's  force  having  general  directioi.  of  all  projects 
and  a  field  organization  for  each  project  or  separate 
operation.  Every  activity  not  limited  strictly  to  the 
locality  of  the  job  is  a  headquarters  function.  Account- 
ing, purchasing,  engineering  and  personnel  work  ai'e 
specifically  headquarters  functions. 

Accounting  practice  is  a   controlling  operation  and 


requires  separate  consideration.  Purchasing  involves 
not  merely  buying  at  the  best  prices  and  the  clerical 
and  accounting  processes  in  connection,  but  getting 
transportation  and  delivery,  checking  quantities  and 
quality,  and  storage  and  stockkeeping.  Personnel  work 
begins  with  clean  and  comfortable  bunkhouses  and  good 
meals  and  extends  to  commissary  stores,  recreation 
buildings,  and  accident  prevention.  Fostering  organi- 
zation loyalty  is  vital  and  requires  purpose  and  effort 
by  the  executives  and  department  heads  and  it  cannot 
be  secured  if  these  officials  are  indifferent.  Engineering 
is  the  task  of  getting  contracts  and  executing  the  work. 
Headquarters  planning  does  not  mean  that  the  field 
organization  is  without  authority.  Once  the  plans  are 
determined  and  the  field  superintendent  is  on  the  work 
he  is  responsible  and  is  not  meddled  with  unless  he  fails 
in  performance.  His  requisitions  and  reports  keep 
headquarters  in  close  touch  and  all  its  departments  are 
at  his  service  and,  by  the  same  token,  all  have  an  eye 
to  the  efficiency  of  his  operations.  He  is  the  field  exec- 
utive under  watchful  and  co-operative  supervision  by 
headquarters  and  relieved  also  by  headquarters  from  all 
functions  which  are  not  specifically  field  activities. 

Getting  the  Contract — Highways  being  public  works, 
getting  contracts  calls  for  less  personal  promotion  than 
when  private  works  contracts  are  sought.  It  is  impor- 
tant, however,  to  make  every  effort  to  get  the  record 
of  the  organization  before  the  highway  official,  to  im- 
press on  him  the  skill  of  its  technical  direction  and  the 
responsibility  and  integrity  of  its  executive  personnel — 
to  sell  the  firm.  Unless  the  bid  is  lowest,  this  selling 
effort  does  not  land  the  contract  but  it  helps  to  get  the 
good  will  of  the  road  official  and  when  a  contract  is 
landed  it  eases  all  negotiations  and  establishes  good 
relations  from  the  beginning.  Of  course  it  goes  with- 
out saying  that  the  contractor  by  his  work  must  bear 
out  his  professions  of  responsibility,  skill  and  integrity. 

Technical  skill  is  an  essential  element  in  getting 
profitable  contracts  and  as  a  general  business  proposi- 
tion a  contract  which  does  not  pay  «  profit  is  not  worth 
getting.  To  be  at  all  certain  of  a  profit  it  has  to  be 
known  what  the  work  will  cost.  This  requires  close  and 
intelligent  estimates,  and  these  are  technical  tasks  and 
are  the  duty  of  the  engineering  department,  drawing 
on  the  other  departments,  on  the  field  superintendents 
and  on  the  executive  officers  for  help  and  advice. 

Great  detail  and  precision  characterize  the  procedure 
of  making  a  good  estimate.  The  first  step  is  a  study 
of  the  plans  and  specifications;  this  cannot  be  a  quick, 
perfunctory  examination  but  must  be  a  careful  reading 
(a  double  reading  is  well)  of  every  detail.  Then  the 
field  of  the  operation  requires  intensive  study  to  deter- 
mine distances;  sources  of  materials;  transportation 
facilities;  locations  for  unloading  yards;  plant  sites; 
character  of  excavation;  water  supply;  detour  routes; 
local  labor  conditions,  team  supply  and  markets;  living 
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accommodations,  and  other  conditions  that  may  affect 
the  cost  of  the  operation.  Until  this  preliminary  in- 
formation is  in  hand,  the  work  of  estimating  cannot  be 
taken  up   intelligently. 

It  is  helpful  to  precede  itemized  estimating  with  a 
total  cost  estimate  based  on  a  general  unit,  as  mile  of 
road  or  cubic  foot  of  building,  using  costs  on  record 
representative  of  the  work  under  consideration.  A 
fairly  accurate  figure  is  thus  obtained  which  is  a  guide 
to  the  estimator  in  his  detail  computations  which  now 
begin. 

General  expenses  are  first.  It  is  best  to  use  a  list 
of  all  possible  general  expenses  and  cross  out  the  items 
not  entering  into  the  cost  of  the  work  being  estimated. 
Labor  and  material  are  then  taken  off  for  each  item 
specified  and  are  given  prices  as  each  item  is  considered. 
In  pricing  each  item  of  work,  the  estimator  needs  to 
visualize  the  particular  operation  in  the  light  of  past 
experience  and  of  his  study  of  the  plans  and  specifica- 
tions and  his  field  survey.  Listing  the  items,  determin- 
ing the  amounts  and  setting  unit  prices  are  the  skilled 
processes  of  estimating.  All  others  are  calculating  and 
checking  operations. 

Extensions  and  numerical  calculations  from  the  esti- 
mator's data  are  best  made  by  one  person  and  checked 
by  a  second.  Every  rule  for  numerical  precision  in 
such  operations  is  followed.  When  calculations  and 
summations  are  completed  they  are  reviewed  by  the 
estimator  who  scrutinizes  items  and  totals  and  makes 
any  changes  or  corrections  his  judgment  advises.  An 
estimate  of  cost  by  parts  is  then  made  and  compared 
with  the  general  estimate.  Finally  the  estimate  and 
all  data  in  connection  go  to  the  general  manager  and 
are  reviewed  by  him  in  conference  with  the  estimator. 
With  the  bid  made  and  the  contract  secured  an  ofliicial 
estimate  is  made  out  for  record  and  cost  accounting 
purposes. 

Estimating  is  of  first  consideration  in  contracting. 
Unless  prices  are  right  contracts  will  not  be  obtained 
and  profits  cannot  be  earned,  and,  without  both,  busi- 
ness cannot  continue.  To  set  right  prices,  costs  must 
be  known  and  accurate  accounting  and  cost  keeping  are 
necessary  to  a  knowledge  of  costs.  Even  with  the  best 
possible  records  of  past  costs,  estimating  future  costs 
involves  enough  hazard  to  make  neglect  of  careful 
accounting   a   positive   danger.     With    experience   and 
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FIG.  3— STANDARD  DESIGN  FOR  CEMENT  HOUSE 

good  judgment,  vigilance  in  preventing  omissions  and 
a  good  record  of  previous  costs,  prices  can  be  set  which, 
with  good  management,  will  bring  a  profit  and  no  less 
prices  should  ever  consciously  be  made. 

Planning  and  Execution — Good  work  is  invariably 
planned  work  and  planning  is  not  an  individual  task 
but  an  organization  task.  With  the  preliminary  field 
study  notes  (a  second  specific  field  study  is  made  if 
necessary)  and  the  information  and  plans  provided  by 
the  highway  department,  a  paper  layout  is  made.     The 
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FIG.  4 — STANDARD  DESIGN  FOR  ELEVATED  BINS 
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work  is  divided  into  sections ;  starting  and  completion 
dates  are  set ;  haulage  routes  are  selected ;  progress 
schedules  are  determined ;  plant  locations  and  shifts  are 
decided;  plant  and  yard  layouts  are  planned  and 
equipment  is  selected  taking  into  account  all  possible 
contingencies  of  weather,  transportation,  labor,  mate- 
rials supply,  etc.  This  planning  is  done  by  the  engi- 
neers of  the  highway  division  in  conference  with  the 
executive  officers,  other  division  heads  and  the  field 
superintendents. 

A  co-ordinated  plan  results  from  this  procedure. 
Engineering,  financing,  purchasing,  construction  and 
accounting  are  all  flitted  into  their  places.  Stock  and 
equipment  on  hand  have  consideration.  The  whole 
directing  staff  of  the  organization  knows  the  job  and 
each  department  knows  the  demands  it  has  to  meet. 
The  field  organization  is  then  assembled  and  instructed 
in  the  plan  and  the  parts  they  have  to  perform.  In 
brief,  work  is  undertaken  according  to  a  definite  plan 
and  every  responsible  head  from  the  foreman  up  knows 
the  plan  and  what  he  has  to  do  to  carry  it  out. 

An  actual  plant  layout  is  given  by  Fig.  2.  It  is  not 
elaborate  in  detail  but  contains  all  the  essential  data  for 
the  field  installation.  So  far  as  practicable  standard 
plans  are  used  for  structures  as  the  cement  house. 
Fig.  3,  and  the  elevated  bins.  Fig.  4.  It  should  be  noted, 
however,  that  there  is  no  insistence  on  standard  designs 
if  the  local  conditions  make  other  designs  better  or 
cheaper.  The  firm  is  not  in  business  to  develop  stand- 
ards. It  has  them  and  where  they  fit  their  use  saves 
time  and  cost.  In  general  this  same  principle  actuates 
every  other  operation  of  construction.  Definite  plans, 
as  has  been  said,  are  laid  down  and  ordinarily  they  meet 


the  situation,  but  if  conditions  develop  which  unfit 
the  original  plans  for  the  work  they  are  modified  with- 
out hesitation  if  the  gain  is  worth  the  expense.  In 
brief  it  is  not  the  intention  to  plan  initiative  and 
responsibility  away  from  the  field  superintendent  and 
his  staff. 

A  typical  field  organization  consists  of  a  field  super- 
intendent, an  accountant  responsible  to  the  general 
accountant,  and  foremen  of  grading,  plant,  concrete  and 
bridges  responsible  to  the  superintendent.  Generally 
there  is  a  master  mechanic,  with  crew,  in  charge  of 
equipment  maintenance  and  repair.  The  plant  foreman 
is  in  charge  of  concrete  production  while  the  slab  fore- 
man directs  concrete  placing  and  finishing.  If  the  job 
is  one  calling  for  commissary  and  bunkhouse  service  the 
organization  is  extended,  but  whatever  its  extension  all 
division  heads  are  responsible  to  the  superintendent. 
He  is  the  field  executive. 

Accounting — Definite  dollars  and  cents  information 
of  details  of  operation  are  as  essential  in  highway 
contracting  as  in  any  other  business.  Accounting  for 
construction,  involves  very  particular  attention  to  costs. 
In  handling  original  records,  banking,  bills  and  vouch- 
ers, payrolls,  collections,  etc..  the  usual  accounting  pro- 
cedure applies.  The  regular  books  of  accounts  used 
are :  A  combination  cash  book  and  control ;  contract, 
job  work,  creditors',  customers'  and  general  ledgers; 
and  a  construction  record.  The  last  book  is  kept  in 
addition  to  the  regular  books  of  accounts  to  arrive  at 
costs  of  labor  and  materials  on  a  contract  as  checked 
against  the  official  estimate. 

Two  purposes  are  had  in  recording  costs.  One  is 
to  secure  the  same  distribution  in  the  recoi-ds  and  the 
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FIG.   5— WEEKLY  COST  PROGRESS  REPORT 
Original  sheets  155x13  in.     Punched  for  loose-leaf  binder  and  with  reverse  face  blank. 
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original  estimate  so  that  comparison  is  possible.  The 
other  is  to  get  cost-progress  records  which  are  closely 
concurrent  with  actual  operations.  From  daily  labor 
distribution  is  summarized  a  weekly  cost  and  progress 
report  to  give  the  weekly  profit  or  loss  and  the  weekly 
cost  to  date.  These  reports  are  prepared  in  the  field 
office  and  forwarded  regularly  to  headquarters.  Fig.  5 
shows  the  form  of  the  weekly  cost-progress  report.  It 
is  virtually  a  complete  current  cost  record  of  the  par- 
ticular operation  ft  covers. 

Equipment — Attention  to  equipment  costs  is  impor- 
tant. It  is  desirable  to  know  not  merely  what  the  cost 
altogether  of  equipment  is,  but  what  each  piece  of  major 
equipment  costs.  Minor  equipment  (costing  less  than 
$100  a  unit)  costs  are  lumped.  A  rental  value  and  a 
depreciation  charge  are  assigned  to  each  permanent 
equipment  unit  and  an  account  of  its  earnings  is  kept. 
Equipment  is  classified  as  plant  for:  (1)  Excavation, 
rolling  and  grading,  (2)  unloading  material,  (3)  haul- 
ing materials,  (4)  mixing  and  placing  concrete,  and 
(5)  water  supply;  and  accounts  are  kept  separately  for 
permanent  and  temporary  units  covering  repairs,  erec- 
tion, fuel,  light  and  power,  and  general  expenses. 
Generally  speaking,  a  financial  and  service  history  of 
each  equipment  unit  is  sought. 

Equipment  requires  close  supervision.  It  represents 
a  large  investment  and  the  rate  of  depreciation  is  rapid. 
Good  maintenance  when  working,  safe  storage  and  pro- 
tection when  not  working,  and  close  calculation  to  keep 
the  periods  of  idleness  few  and  short  are  absolute  re- 
quirements in  managing  equipment.  Watchfulness  is 
aided  by  individual  records,  for  no  unit  can  be  laid  up 
long,  with  depreciation  charges  mounting  and  no  rental 
coming  in,  without  the  fact  being  noted  and  steps  being 
taken  to  get  the  machine  assigned  to  work,  or  rented 
out  or  disposed  of  by  sale  or  exchange.  Salvage  is 
another  important  operation.  Lumber  and  other  mate- 
rials, small  tools  and  supplies,  and  scrap  metal  are 
collected  and  put  in  shape  for  further  use  or  for  sub- 
sequent sale. 

Construction  accounts  properly  kept  are  working 
tools.  They  are  used  to  estimate  future  costs  in  mak- 
ing bids,  to  check  the  efficiency  of  work  in  progress  and 
to  guide  the  selection  and  management  of  equipment. 
Analysis,  comparison  and  combination  of  the  original 
records  are  essential  to  the  fullest  use  of  cost  records. 
The  discussion  of  motor  truck  haulage  by  A.  E.  Horst 
in  Engineering  News-Record,  April  12,  1923,  p.  658,  is 
an  example  of  the  possibilities  of  such  analysis  and 
combination. 

As  an  aid  in  accounting  and  to  indicate  standard 
procedures  by  all  departments  a  printed  "Field  and 
Office  Manual"  is  provided.  This  contains  sections  on 
engineering,  accounting,  purchasing,  field  office,  build- 
ing construction,  highway  construction  and  forms  for 
records  and  accounts.  There  are  some  hundreds  of 
pages  in  this  manual,  which  makes  obvious  the  reason 
for  not  presenting  details.  They  may  be  quite  different 
to  suit  different  organizations  and  varying  classes  of 
work  but  general  principles  are  always  true.  Unless 
contracting  is  made  a  real  business  it  is,  in  the  long  run, 
bound  to  be  only  a  partial  success. 

(The  next  article  in  the  Keriex,  to  he  puhlixhcd  in  an 
early  issue,  will  explain  approved  mefhodx  nf  carrying 
on  winter  construction  of  concrete  roads. — Editor. 


Road  Maintenance  and  Traffic  Counts 

By  H.  G.  Hotchkiss,  Jr. 

Former  Deputy  Commissioner  of  Highways,  Albany.  N.  T. 

A  TRAFFIC  census  has  been  taken  at  least  every 
other  year  for  a  number  of  years  by  the  New  York 
State  Highway  Commission.  The  counts  have  been 
made  during  August  at  representative  points  on  various 
routes  throughout  the  state  to  show  the  amount  and  class 
of  traffic  for  12  hours  from  7  a.m.  to  7  p.m.  The  counts 
show,  as  might  be  anticipated,  that  traffic  has  increased 
tremendously  between  1909  and  1922  and  that  the  horse 
traffic  has  decreased  to  less  than  2  per  cent ;  and  that  bus 
and  truck  traffic  has  increased  225  per  cent  in  5  years. 

AVERAGE   COST   OF   MAINTENANCE   OF    VARIOUS   TYPES    OF 
PAVEMENT,  CLASSIFIED  AS  TO  THE'AMOUNT  OF  TRAFFIC 

(1908  to  1922  Inclusive) 

Cost  per  Mile  per  Year 
,.  .  .  ,  ,,„        „  Miles  Pavement  Total 

V  ehicles  per  1 2-Hour  Day  Maintained  Only  Cost 

Gravel  Waterbound  Pavement 

Less  than  500 110  76  $584  J737 

500  to  1,000                                                      31    49  721  924 

1.000  to  2.000                                                 6  62  675  872 

Over  2,000 0  60  824  963 

Total 149  47  Average.  $622  $785 

Waterbound  Macadam 

Less  than  500 1,111.72  $551  $658 

500  to  1, 000 763.26  652  843 

1,000  to  2,000 360   12  692  897 

Over2,000 3851  881  1,110 

Total 2,283.61  Average.   $615  $766 

Bituminous  Macadam  Penetration  Method 

Less  than  500 947  41                         $303  $429 

500  to  1,000.                                             1.050  61                         355  499 

1,000  to  2,000.                                                798  03                           409  612 

Over  2,000 317.09                           646  889 

Total 3,113.14  Average       $382  $547 

Bituminous  Macadam  Mixing  Method  on  Macadam  Baae 

I>-.ss  than  500                                               12  87                       $375  $473 

500  to  1,000                                                        5   90                          513  612 

1.000  to  2.000. .                                                  7  48                          302  484 

Over  2.000 17  89                          544  913 

Total.                                                             44.  14  Average   .    $449  $673 
Bituminous  .Macadam  Mixing  Method  on  Concrete  Base 

Less  than  500 7  66                        $  99  $300 

500  to  1,000 22  65                         146  231 

1,000  to  2,000 30  39                         146  298 

Over  2,000 29  02                         229  336 

Total 89  72  Average       $169  $293 

HaMam  Pavement  and  Second  Class  Concrete 

Less  than  500 47. 79                       $532  $759 

500  to  1,000                               84.71                         495  675 

1,000  to  2.000 57.97                         545  768 

Over  2,000                                                    21.88                        4/'  728 

Total 212.35  Average..  $517  $724 

T3rick  Pavement 

Less  than  500. .                                                31.35  $165  $414 

500  to  1.000                                                     64.33  99  199 

1,000  10  2,000 62.69  109  219 

Over  2,000 87.77  279  493 

Total 246.  14  Average       $174  $337 

Finit-CIasa  Concrete  Pavement  (1:2:4  Mix  or  Better) 

Less  than  500. .                                           114  6!                       $62  $172 

500  to  1,000                                                158  28                          54  152 

1,000  to  2,000 199  46                           76  226 

Over  2,000                                                    98  28                         149  402 

Total 570.63  Average         $80  $230 

Total  of  above  types: 

I..eM  than  500  . .  2.384    17  $422  $54) 

500  lo  1,000  2,181    23  4)8  595 

1.000  to  2,000 1,522  76  422  618 

Over  2,000 611.04  495  735 

Totnl 6.699  20  Average     $433 IMS 

In  reviewing  this  change  and  development  in  traffic 
the  cost  of  upkeep  on  the  various  types  of  pavement 
relative  to  the  traffic  has  been  cho-keH.  This  check 
covers  6,699.2  miles,  which  were  segregated  as  to  type 
of  pavement  and  grouped  as  to  volume  of  traffic,  and 
rovers  the  five-year  period,  1918  to  1922  inclusive. 
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Erie  Improves  Its  Erecting  Shops 
at  Hornell,  N.  Y. 

Large  Gap  Type  Locomotive  Handling  Crane  Makes 

Transfer  Table  Unnecessary  and  Speeds 

Up  the  Engine  Movements 

r)  IMPROVE  the  layout  and  to  increase  the  capacity 
of  its  transverse  locomotive  erecting  shop  at  Hor- 
nell, N.  Y.,  the  Erie  Railroad  Co.  has  resorted  to  a  novel 
arrangement  of  traveling  cranes. 

The  present  seven-pit  erecting  shop  is  being  enlarged 
by  a  nineteen-pit  extension,  the  ten  pits  in  the  machine 
shop  and  the  transfer  table  that  served  both  shops  are 
to  be  done  away  with,  and  all  locomotive  handling- 
facilities  concentrated  in  the  enlarged  erecting  shop. 
The  present  120-ton  traveling  crane  is  to  be  replaced 
by  one  250-ton,  8-motor,  double-trolley,  gap  type  locomo- 
tive handling  crane  which  will  operate  over  the  entire 
length  of  the  enlarged  twenty-six  pit  shop.  Each  trolley 
of  the  gap  type  crane  has  a  capacity  of  125  tons  and  has 
an  auxiliary  hoist  of  15  tons  capacity.  The  large  crane 
is  to  be  supplemented  by  two  15-ton  electric  traveling 
cranes  which,  contrary  to  the  usual  practice,  will  operate 
above  it. 

The  old  shop  was  originally  designed  for  a  120-ton 
crane  operating  with  the  rail  40  ft.  above  the  floor  level. 
Later  the  crane  runways  and  columns  were  reinforced 
so  that  they  would  carry  two  150-ton  cranes.  In  the 
new  shop  the  crane  runway  is  designed  for  a  250-ton  gap 
crane  operating  with  the  rail  24  ft.  above  the  floor  level. 
At  this  level  the  gap  crane  gives  locomotives  lift-over 
service  the  same  as  the  one  in  the  old  shop  with  the 
runway  40  ft.  above  the  floor.  In  both  the  new  and 
the  old  shops  the  column  spacing  is  21  ft.  It  is  planned 
to  change  the  runways  and  columns  in  the  section  of 
the  old  shops  so  that  the  250-ton  gap  crane  will  be  used 
in  both  new  and  old  buildings.    Very  careful  analysis  of 


LOCOMOTIVE  RAISED  FOR  TRANSVERSE  MOVEMENT 
The  relative  position  o£  tile  two  crane  runways  is  siiown  on 
tile  columns  in  the  background. 


the  columns  and  runways  in  the  old  building  showed 
that  the  columns  could  be  cut  to  place  the  craneway  al 
the  24  ft.  level  without  reinforcing  the  section  in  any 
way,  and  that  the  crane  girder  as  originally  designed 
and  later  reinforced  for  a  150-ton  crane,  was  sufficient 
for  the  250-ton  crane  load.  This  was  due  to  the  fact 
that  the  wheelbase  on  the  250-ton  crane  was  10  ft. 
greater  than  on  the  150-ton  crane.  The  requirements 
of  the  shorter  column  were  such  as  to  make  them  ample 
for  the  250-ton  crane  load. 

The  advantages  of  this  new  layout,  other  than  the 
increase  in  the  area  of  the  machine  shop  and  the  elim- 
ination of  the  transfer  table,  are  twofold.  In  the  first 
place  the  use  of  a  gap  type  locomotive  handling  crane 
results  in  a  considerable  economy  in  the  structural  steel 
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CROSS-SECTION  OF  THTO   XKW  ERKCTING   SHOP 
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required  for  the  columns  supporting  the  crane  runway 
due  to  the  reduction  in  the  necessary  height  of  such  a 
runway  as  compared  with  the  height  of  runway  for  a 
suspended  type  crane.  Also,  as  the  new  crane  will  be 
able  to  lift  the  heaviest  engines  in  the  Erie  service,  di'op 
pits  will  no  longer  be  necessary.  In  the  second  place 
the  advantages  from  an  operating  viewpoint  are  that 
with  the  small  cranes  operating  above  the  large  crane, 
materials  can  be  moved  from  end  to  end  of  the  shop  with- 
out interfering  with  the  operation  of  the  large  crane. 
The  use  of  the  traveling  crane  in  place  of  the  transfer 


fit  I  ri^'IttllllHHHf 's 

GENERAL   VIEW  OF   THE   GAP   TYPE   CRANE 
Showing   in   the  foreground  the  boiler  .sling  of  the  forward 
trolley,  and  in  the  background  the  two  main  hoists  of  the 
rear  trolley  and  the   15-ton  auxiliary  hoist. 

table  for  all  engine  movements  will  reduce  the  time 
required  for  this  operation  from  882  min.  to  4'  min. 
The  work  is  being  done  under  the  direction  of  C.  H. 
Splitstone,  superintendent  of  construction  and  surveys, 
Erie  R.R.  Co..  New  York  City. 


Mechanical  Agitation  for  Sewage  Activation 
Plant  at  Wakefield,  England 

Plans  for  an  activated-sludge  plant  making  use  of 
paddles  instead  of  compressed  air  for  agitating  the  sew- 
age of  Wakefield,  England,  have  been  approved  by  the 
Ministry  of  Health,  and  construction  has  been  started. 
The  town  has  been  authorized  to  borrow  £15,000  for 
extending  and  remodeling  its  Agbrigg  plant,  at  which 
the  activated-sludge  process  will  be  installed.  The  plans 
have  been  adopted  on  the  recommendation  of  ,Iohn 
Haworth,  general  manager  of  the  sewage-works  of  Shef- 
field. Mr.  Haworth  terms  this  a  "bio-aeration"  method 
of  sewage  treatment.  According  to  th°  London  Survr.ijnr, 
"two  screening  and  heavy  gritting  chambers"  will  be 
placed  at  the  end  of  the  outfall  sewer.  Each  of  the  cham- 
bers will  be  "provided  with  a  power-driven  .screen  and 
mechanical  grit  elevator,  and  four  preliminary  set- 
tling tanks,  storm  overflow  weir,  one  aeration  tank  (in 
two  compartments),  sixteen  paddle  wheels,  main  driving 
shaft  and  paddle  power  hou.se  containing  worm  reduction 
gears  and  motors."  At  the  end  of  the  aeration  tank 
there  will  be  installed  "four  vertical-spindle  electrically- 
driven  centrifugal  pumps"  for  lifting  "the  .sewage  and 
activated-sludge"  to  four  Dortmund  settling  tanks.  Th<' 
activated  sludge  will  be  delivered  to  eight  sludge  drying 
beds. 


Engineers  Engaged  in  Highway  Work 

FROM  a  recent  questionnaire  sent  to  all  state  high- 
way departments  by  the  employment  department  of 
the  American  Association  of  Engineers,  it  was  learned 
that  (excluding  Pennsylvania)  7,046  engineers  are  on 
the  various  staffs.  North  Carolina  has  800,  New  York 
700,  Illinois  534,  Missouri  500,  California  424,  Iowa, 
250.  West  Virginia  242,  Oregon  240,  Virginia  200,  Ken- 
tucky 200,  Wisconsin  180  and  Michigan  175.  More  than 
2,000  additional  engineers  are  needed  for  this  season's 


ENGINEERS  ON  STATE  HIGHWAY  WORK,  AND  MONEY  INVOLVED 

IN   1923  EXPENDITURES 

Approximate 

Engineers 

Expenditure 

on 

for 

States                                                                        Highway  Staff 

Road  Work 

.Uabania..                                                                                     102 

$3,500,000 

.\rizona..                                                                                                60 

6.000.000 

Arkansas ...                                                                                     |  5 

lO.OOO.OOO 

California.  .                                              .                     .                424 

12,000,000 

Colorado 60 

5,000,000 

Connecticut 25 

1,000,000 

gfl'^""''                                                                                                  66 

2,500,000 

3,500,000 

Georpia. ...                                                                                     77 

3.500,000 

2,000,000 

30,000,000 

7,500,000 

Iowa 250 

10,000,000 

Kansas...-                                                                                      40 

3,000,000 

Ken*iickv.  .                                                                                   200 

6,000,000 

7,000.000 
2,190.000 
3,450,000 

Maine 51 

Man-land 115 

Ma..is   240 

9,000.000 

Michipan 175 

.\pp.  pendinc 

10.000,000 
4,000,000 

Mississippi 58 

2,500,000 
2.100.000 

Montana 47 

Nebraska 60 

2.000,000 

Nevada 85 

2,500,000 

New  Hampshire                                                                             37 

2,500,000 

New  Jersey...                                                                               136 

16,000,000 

New  Mexico. ...                                                                      100 

3,500,000 

New  York 700 

35,000.000 

North  Carolina                                                                            800 

15,000,000 

North  Dakota                                                                                40 

2,000,000 

Ohio 50 

20,000,0011 

Oklahoma. ...                                                                                 60 

8,000,000 

Oregon 240 

10,000,000 

Pennsylvania.... 

Rhode  Island..                                                                               44 

2,500,000 

South  Carolina.                                                                            135 

South  Dakota     .                                                                      ,S0 

4,000,000 

Tennessee. .                                                                               54 

7,300,000 

Texas H 

26,000,000 

Utah 55 

2,000,000 

Vermont.                                                                                   32 

2,000,000 

Mrginia 200 

8,000.000 

Washington       .                                                                                  100 

4,500.000 

West  Virginia                                                                               242 

12,000,000 

\V  iscnnsin.                                                                                     180 

20,000.000 

Wyoming                                                                                        70 

2,500,000 

Total                                                                                                      7. 046 

$352,040,000 

program  which  will  total  $352,000,000,  not  including 
Michigan,  Penn.sylvania  and  South  Carolina,  whose  pro- 
grams for  highway  work  had  not  yet  been  completely 
formulated. 

The  average  turnover  of  personnel  for  a  year  is  44 
per  cent  with  a  maximum  of  140  per  cent  in  California 
and  minimum  of  3  per  cent  in  New  Hampshire.  Wis- 
consin had  130  per  cent,  Washington  105  per  cent, 
Rhode  Island  102  per  cent,  Penn.sylvania,  Oregon  and 
Iowa  100  per  cent  each.  In  .several  states  wholesale 
discharge  of  nearly  the  whole  staff  of  the  department 
has  taken  place  for  political  reasons.  In  Arizona,  for 
instance,  after  a  change  in  administration,  90  per  cent 
of  the  1,200  men  were  either  ousted  or  quit.  Idaho  has 
had  a  similar  experience.  In  five  states  .Tr)plicants  must 
he  residents  while  in  ten  the  state  prefers  its  own  citi- 
zens. 

The  remainder  (with  the  exception  of  Pennsylvania 
which  did  not  reply  to  this  question)  indicate  no  dis- 
crimination against  non-residents. 
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Cantilever  Highway  Bridge  Across  the  Ohio  at  Ironton 

Main  Span  of  New  Toll  Bridge  Is  725  Ft.  and  Anchor  Arms  350  Ft.  Each — Was  Locally  Financed- 
Rapid  Progress  Made  in  Construction — Hydraulic  Jacks  Assist  Erection 

By  J.  F.  Jackson 

Consulting  Engineer,   Milwaukee,  Wis. 


UNUSUAL  CONDITIONS  OF  PROMOTION  and 
financing  were  necessary  preliminaries  to  the  con- 
struction of  the  new  Ohio  River  cantilever  bridge  be- 
tween Ironton,  Ohio,  and  Russell,  Ky.,  which  was  opened 
in  April,  1922,  and  a  view  of  which  is  shown  in  Fig.  1. 
The  city  of  Ironton  has  a  population  of  14,000.  Russell 
is  very  much  smaller,  but  is  an  important  division  point 
on  the  Chesapeake  &  Ohio  Ry.,  and  many  railway  em- 
ployees live  in  Ironton.  Ferry  traffic  has  been  heavy 
for  several  years  and  there  was  need  of  a  highway 
bridge  to  afford  adequate  transportation  facilities.  How 
to  get  the  project  financed  was  a  problem  in  human 
engineering,  a  problem  of  a  kind  which  is  too  seldom 
mentioned  in  articles  on  engineering  work.  Briefly, 
public  interest  was  awakened,  plans  and  estimates  were 
secured,  a  local  company  with  2,600  stockholders  was 
organized,  passage  of  a  bill  by  Congress  was  secured. 


ter  was  adjusted  by  changing  several  hundred  feet  of 
the  more  or  less  temporary  approaches  to  timber  con- 
struction and  by  minor  changes  in  hand-railing.  The 
Ohio  approach  viaduct  extends  to  the  anchor  pier,  but 
at  the  Kentucky  end  there  is  a  200-ft.  through-truss 
span  between  the  anchor  pier  and  viaduct  approach. 

An  estimate  having  been  made,  the  bridge  committee 
initiated  a  campaign  to  sell  stock  in  a  company  to  be 
organized  to  build  a  bridge  on  definite  plans  and  for 
a  definite  sum  of  money  subject,  of  course,  to  various 
contingencies.  Through  organizing  ability  and  public 
spirit  $778,000  were  subscribed  by  2,600  stockholders 
in  about  three  weeks.  The  Ironton  &  Russell  Bridge  Co. 
was  then  organized,  with  E.  J.  Merrill  as  president  and 
E.  B.  Adams  as  secretary.  There  remained  an  almost 
endless  amount  of  red  tape  to  be  untangled  before  a 
contract  could  be  entered  into,  but  in  the  meantime  the 


FIG.    1— HIGHWAY    BRIDGE   OVER  OHIO    RIVER   AT    IRONTON,   OHIO  ;   72S-FT.  CANTILEVER  SPAN 


a  permit  from  the  War  Department  was  obtained,  and 
a  contract  was  let,  all  in  nine  months. 

In  September,  1920,  when  the  Chamber  of  Commerce 
at  Ironton  decided  to  investigate  the  bridge  problem, 
E.  B.  Adams,  the  secretary,  wTote  to  twenty-three 
bridge  companies  and  engineering  firms  explaining  the 
situation  and  stating  that  local  interests  could  finance 
a  project  of  about  $700,000.  As  an  outcome  of  the 
negotiations,  after  eliminating  unsatisfactory  replies 
and  negotiating  with  two  or  three  prominent  bridge 
companies,  the  bridge  committee  of  the  Chamber  of 
Commerce  finally  authorized  the  Wisconsin  Bridge  & 
Iron  Co.,  Milwaukee,  Wis.,  to  determine  the  best  loca- 
tion and  to  prepare  plans,  specifications  and  estimates. 
At  this  point  the  writer  was  engaged  by  the  company 
for  consultation  on  the  work.  It  must  be  remembered 
that  before  organizing  a  company  or  obtaining  a  char- 
ter the  bridge  committee  wanted  to  •know  if  the  project 
was  feasible  and  what  would  be  the  cost.  Speedy  work 
was  necessary  so  that  foundation  work  could  be  begun 
and  completed  during  the  approaching  low-water  season. 

Upon  the  completion  of  general  plans  and  estimates 
the  cost  was  found  to  be  higher  than  the  amount  the 
bridge  committee  thought  could  be  raised.     This  mat- 


Wisconsin  Bridge  &  Iron  Co.  was  authorized  to  make 
the  necessary  surveys,  maps  and  plans  required  by  the 
U.  S.  Government  and  to  do  other  engineering  work  in 
connection  with  the  project.  The  authorization  to  con- 
struct the  bridge  was  signed  by  the  Secretary  of  War 
on  June  29,  1921.  A  contract  having  been  entered  into 
with  the  Wisconsin  Bridge  &  Iron  Co.,  work  on  the 
bridge  was  started  without  delay. 

Piers — The  first  step  was  the  construction  of  the 
four  river  piers,  the  contract  for  \vhich  was  let  to  the 
Dravo  Construction  Co.,  Pittsburgh,  Pa.,  on  July  25, 
1921.  There  were  some  interruptions  by  sudden  rises 
of  the  river,  but  the  work  was  finished  Oct.  26,  1921, 
just  ahead  of  high  water.  Fig.  2  shows  one  of  the 
main  river  piers,  each  of  which  contains  about  2.500 
cu.yd.  of  concrete.  The  use  of  two  shafts  connected  by 
a  reinforced  web  for  the  upper  part  of  piers  was  a 
means  of  saving  concrete,  or  rather  placing  the  bulk  of 
concrete  where  it  would  do  the  most  good,  as  compared 
with  the  more  usual  rectangular  plan  of  piers.  The 
exact  depth  to  solid  sandstone  was  not  known  and  could 
not  be  determined  by  the  time  estimates  were  de- 
manded, but  our  assumed  depths  of  8  to  9  ft.  below 
low-water  proved  to  be  fairly  correct. 
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FIG.  3— BEARIXG  SHOE  WITH  FIVE  PIX  COXXECTIOXS 

General  Location  and  Layout — The  Ohio  River  at  this 
point  is  about  1,000  ft.  wide  at  low  water,  with  banks 
about  1,600  ft.  apart  at  50  to  55  ft.  above  low  water. 
A  clearance  of  40  ft.  above  high  water  was  required 
over  the  navigation  channel.  The  stage  of  water  is 
subject  to  great  and  sudden  variation,  and  the  floods  of 
1885  and  1913  rose  65  ft.  above  low  water.  A  location 
crossing  the  river  nearly  at  right  angles  was  adopted, 
with  grades  of  4  per  cent  on  the  approaches  and  shore 
spans.  Determination  of  the  general  character  of  the 
structure  was  the  next  step,  giving  span  lengths  and 
pier  locations  which  would  be  approved  by  the  govern- 
ment engineers  and  by  river  transportation  companies. 
Other  bridges  on  the  river  have  spans  of  500  to  775  ft. 
and  the  new  dams  have  navigation  passes  700  ft.  in 
width. 

For  preliminary  studies,  contour  maps  of  the  river 
bottom  were  made  and  floats  were  sent  downstream, 
their  direction  and  speed  being  shown  on  the  maps. 
The  low-water  navigation  channel  lies  near  to  the  north 
shore  and  this  determined  the  location  of  the  north  pier 
within  close  limits.  Since  there  is  a  fairly  straight 
river  channel  from  two  miles  above  to  half  a  mile  below 
the  bridge  site,  it  was  believed  that  we  could  get  ap- 
proval of  a  center  span  700  ft.  in  the  clear  or  725  ft. 
c.  to  c.  of  piers.  Further  study  showed  that  a  good 
looking  and  economical  layout  could  be  obtained  by  a 
.symmetrical  cantilever  of  1,425  ft.  total  length,  with 
4  per  cent  grades  on  the  anchor  arms  and  the  adjacent 
200-ft.  shore  spans  (see  Engineering  News-Record,  Oct. 
13,  1921,  p.  613). 

Live-Loads  for  Design — Determination  of  live-load 
and  design  of  the  floor  system  was  the  next  step,  and 
it  was  considered  advisable  to  provide  for  possible  fu- 
ture electric  railway  traflic.  Railway  bridges  are  often 
kept  in  service  long  after  their  design  loads  are  ex- 
ceeded. A  short  highway  span  may  sometimes  have  to 
carry  the  live-load  for  which  it  was  designed.  In  fact 
since  the  advent  of  heavy  trucks  and  road  rollers,  the 
suspenders,  floorbeams  and  especially  the  floor  stringer.s 
of  old  highway  spans  are  apt  to  be  exceedingly  light 
and  shaky.  The  use  of  short  panels  and  light  string- 
ers, which  are  a  source  of  vibration  and  injury  to  the 
flooi  itself,  whether  it  be  of  wood  or  concrete,  is  a 
serious  fault  still  committed  in  many  recent  structures, 
short  and  long.  In  the  Ironton  bridge  the  panels  are 
29  ft.  2  in.  on  the  anchor  span  and  cantilever  arms,  and 
31  ft.  3  in  on  the  suspended  span.  This  long,  panel 
design  with  deep  stringers  has  resulted  in  a  very  rigid 
floor  .system  of  great  local  load  capacity  and  a  truss  of 
more  than  adetjuate  strength  and  absolutely  without 
any  skinny  or  shaky  members. 

The  bridge  was  proportioned  for  the  following  loads, 


the  live-load  being  assumed  to  move  across  the  bridge 
in  either  direction  for  position  of  maximum  stress  in 
each  member: 

1.  Pull  dead-load  including  all  steelwork  and  wood  floor- 
figuring  lumber  at  4J  lb.  per  foot  board  measure. 

2.  Live-loads  for  floor  members  and  primary  truss  mem- 
bers based  on  a  maximum  combination  of  the  following  loads 
over  a  space  the  full  width  of  the  roadway  and  sidewalk 
for  a  length  of  90  ft.:  (A)  A  concentrated  load  of  two  45-ton 
street  cars  on  the  10-ft.  space  next  to  sidewalk;  (B)  a  load 
cf  30  tons  uniformly  distributed  over  the  remaining  16  ft. 
of    roadway   and    sidewalk   to   cover    trucks,    automobiles, 


FIG.  2 — DUMBDELL,  PIER  OF  OHIO  RIVER  BRIDGE 
In  the  upptr  part  the  web  Is  36  in.  thick  and  the  shafts  are 
about    SJ    ft.   square. 

wagons  and   foot  passengers;    (C)    an    18-ton  road   roller 
placed  anywhere  on  the  roadway. 

3.  Live-load  for  main  web  members  same  as  above,  pre- 
ceded or  followed  by  a  uniform  load  of  800  lb.  per  lineal 
foot. 

4.  Live-load  for  main  chords;  1,400  lb.  per  lineal  fool. 

5.  Wind  forces  were  taken  at  500  lb.  per  lineal  foot  mov- 
ing, 350  lb.  on  bottom  laterals  and  150  lb.  on  top  laterals. 

Design  of  Bridge — The  cantilever  trusses  are  spaced 
29  ft.  c.  to  c,  giving  room  inside  for  a  20-ft.  roadway 
and  a  6-ft.  walk.  Anchor  spans  are  350  ft.  each,  canti- 
lever arms  175  ft.  each,  and  the  suspended  span  375  ft., 
making  a  total  length  of  1.425  ft.  The  truss  depth  is 
100  ft.  at  the  towers,  50  ft.  in  the  suspended  span  and 
45  ft.  at  the  shore  ends  of  the  anchor  arms.  The  total 
weight  of  steel  in  trusses  and  floor  .system  is  about 
2,100  tons. 

Some  novel  ideas  and  important  matters  of  detail 
embodied  in  this  bridge  should  he  mentioned.  In  order 
to  reduce  the  amount  of  field  riveting,  to  facilitate  erec- 
tion and  to  avoid  secondary  stress,  the  vertical  post, 
bottom  chords  and  inclined  end  posts  are  connected  to 
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Lacing  t?  with  flatteneol  sndi  ,'t)iaphragms. 
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Part    Side    Elevotion 
TYPICAL    DIAGONAL  MEMBER 
FIG.   4— TVPICM,  TRUSS   MEMBERS  OF  ANCHOR  ARMS 


the  main  bearing  shoes  by  five  pins,  as  shown  in  Fig.  3. 
Pins  are  also  used  at  top  of  vertical  posts  and  at  top  of 
inclined  end  posts  for  the  same  reasons.  The  rest  of 
the  structure  is  riveted.  Typical  truss  members  are 
shown  in  Fig.  4. 

Particular  attention  is  called  to  the  numerous  dia- 
phragms in  heavy  compression  members.  In  the  chords 
and  end  posts  these  diaphragms  are  spaced  about  7  ft. 
3  in.  on  centers,  and  are  used  in  H-sections  as  well  as 
in  ordinary  box  sections.  Some  use  of  diaphragms  was 
also  made  in  long  tension  members  made  of  two  12-in. 
or.  15-in.  channels.  Note  may  be  made  of  the  use  of 
3  X  3  X  A-in.  single-intersection  angle  lacing  on  heavy 
members.  The  ends  of  the  angles  are  flattened  out  and 
connected  with  three  rivets,  as  shown.  A  more  effective 
use  of  material  for  column  lacing  would  be  hard  to  find. 


Some  smaller  flattened  angles  having  only  two  rivets  at 
each  end  were  also  used.  These  lacing  angles  were  also 
connected  to  batten  plates  at  ends  of  truss  members. 
Where  cover  plates  formed  part  of  the  section  on  com- 
pression members  these  cover  plates  were  tied  in  to  the 
plates  forming  the  riveted  joint  by  means  of  angles,  so 
that  the  cover  plates  could  be  counted  on  to  carry  their 
share  of  the  load. 

Long  truss  members  of  unusual  stiffness  resulted 
from  the  consistent  application  of  the  principles  out- 
lined above.  There  was  no  need  to  handle  them  "ten- 
derly" in  shop  or  field.  This  fact  inspired  confidence 
and  pride  on  the  part  of  shop  and  field  workmen  and 
speaks  for  itself  in  the  completed  structure.  Some  ex- 
cess of  metal  was  used  at  various  points,  such  as  cover 
plates  on  end  posts  and  top  chords  of  anchor  arms,  pri- 
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Part  Section  Nidway  Between  Floor  Beoms 


marily  for  the  sake  of  appearance,  but  on  the  whole  the 
metal  is  placed  where  it  will  do  the  most  good,  keeping 
in  mind  great  load-carrying  capacity,  stiffness,  ease  of 
maintenance,  and  long  life  of  the  bridge. 

Floor — In  the  floor  construction,  shown  in  Fig.  5, 
the  10  X  3-in.  oak  plank  were  sized,  shiplapped  i  in.  and 
laid  diagonally  on  6  x  6-in.  yellow  pine  cross-ties  spaced 
6  in.  apart.  These  ties  were  painted  with  creosote  and 
the  tops  covered  with  strips  of  tar  felt.  This  construc- 
tion provides  for  future  installation  of  an  interurban 
track  and  makes  a  floor  of  great  strength.  It  will  dry 
out  readily  after  rains  and  so  prevent  rot.  The  side- 
walk floor  is  of  2-in.  pine. 

Cross-ties  are  supported  on  the  four  deep  stringers 
and  one  15-in.  I-beam  under  the  walk,  as  shown.  The 
five  stringers  are  tied  together  at  their  centers  and  to 
the  bottom  chords  by  a  cross  strut.  The  long  bottom 
laterals  are  also  connected  to  the  bottom  flanges  of 
stringers.  No  vibration  can  get  a  start  in  construction 
such  as  this,  which  is  designed  to  carry  heavy  street 
cars  and  road  rollers.  Fire  stops  of  steel  extending 
entirely  through  the  floor  are  spaced  175  ft.  apart. 

Erection — Some  special  points  may  be  noted  in  con- 
nection with  the  erection  of  the  steelwork.  Materials 
were  delivered  by  rail  on  each  side  of  the  river,  as 
required.  It  will  be  seen  from  Fig.  7  that  the  anchor 
arms,  350  ft.  long,  were  each  supported  by  three  heavy 
steel  bents  on  small  concrete  piers.  These  falsework 
bents,  as  well  as  the  truss  members,  were  raised  by 
means  of  stifFleg  derricks  of  12  tons  capacity  with 
booms  95  ft.  long.  Booms  were  provided  with  a  20-ft. 
extension  of  about  3  tons  capacity.  These  derricks 
traveled  inside  the  trusses  and  were  fastened  to  each 
successive  floor  beam  as  the  work  progressed.  The  boom 
could  be  turned  backward  between  stifflegs  in  order  to 
put  in  top  lateral  bracing. 

After  the  completion  of  the  anchor  arms  and  canti- 
lever arms,  each  half  of  the  375-ft.  suspended  .span  was 
built  out  in  the  usual  way  from  the  suspension  points 
to  a  junction  at  the  center.  The  projection  over  the 
main  piers  was  362J  ft.  The  work  was  done  in  March 
and  some  rather  high  winds  were  experienced,  but  the 
cantilever  was  so  .stiff  and  steady  that  no  anxiety  was 
felt  by  the  erection  men.  For  the  first  time  in  canti- 
lever erection  hydraulic  jacks  instead  of  wedges  were 
used  to  control  the  position  of  bottom  chords  at  sus- 
pen.sion  points,  as  shown  in  Fig.  6.  Each  jack  was  of 
500  tons  capacity.     Each  forward  movement  of  the  jack 


was  followed  up  by  shins.  These  jacks  worked  like  a 
charm  and  were  not  expensive.  The  toggle  joints  in  the 
top  chord  were  operated  by  125-ton  hydraulic  jacks  ar- 
ranged to  produce  a  pull  downward. 

To  further  facilitate  the  connection  of  bottom  chords 
at  the  center  of  the  suspended  span,  links  formed  of  pin 
plates  about  6  ft.  long  and  having  slotted  holes  with  the 
slot  24  in.  longer  than  the  diameter  of  the  pins  were 
used.  The  pins  and  links  were  of  sufficient  size  to  take 
the  dead  load.  After  the  suspended  span  was  swung 
the  pin  plates  were  reamed  and  riveted  to  take  up  the 
live-load  tension. 

The  bridge  was  built  in  274  days  counting  from  the 
time  ground  was  broken  for  piers  until  the  bridge  was 
opened  for  traffic,  April  23,  1922.  Great  credit  is  due 
the  organization  of  the  Wisconsin  Bridge  &  Iron  Co. 
for  the  high-grade  work  of  its  engineering,  shop  and 
erection  departments.     The  Dravo  Construction  Co.  did 
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FIG.   7 — ERECTING  .4NCHOR  ARM   ON  STEEL   FALSEWORK 

rapid  and  splendid  work  on  the  substructure,  as  noted 
above.  The  engineers  chiefly  responsible  for  the  design 
of  general  plans  and  details  of  this  cantilever  believe 
that  it  shows  some  rational  advance  in  the  art  of  as- 
sembling materials  into  a  large-span  highway  bridge  to 
meet  all  possible  or  probable  needs  of  the  future  as  far 
as  they  may  be  foreseen. 


Chicago  Adopts  Zoning  Ordinance 
for  Entire  City 

Four  Classes  of  Use  and  Five  of  Volume  Districl!-: — 

Control  by  Building  Commissioner 

and  Board  of  Appeals 

A  ZONING  commission  for  the  city  of  Chicago  was 
appointed  by  the  mayor  in  July,  1921,  in  accord- 
ance with  a  law  passed  by  the  Illinois  legislature  in 
June  of  that  year.  After  numerous  public  hearings 
and  conferences  with  civic  and  other  organizations  the 
commission  drafted  an  ordinance  which,  with  some 
amendments,  was  adopted  by  unanimous  vote  of  the 
city  council  on  April  5,  1923.  This  commission  of 
twenty-two  members  is  composed  of  municipal  officials, 
business  men,  engineers  and  architects;  its  chairman 
is  Charles  Bostrom,  city  building  commissioner;  secre- 
tary, Charles  H.  Wacker,  president  of  the  Chicago 
Plan  Commission;  chief  of  staff,  H.  T.  Frost;  con- 
sultants in  zoning,  Edward  H.  Bennett  and  Wm.  E. 
Parsons.     This  ordinance  is  now  in  force. 

C7.se  Districts — For  the  purpose  of  regulating  the 
location  of  trades  and  industries  and  buildings  for 
specified  purposes,  the  entire  city  is  divided  into  four 
classes  of  use  districts.  E.xisting  uses  which  do  not 
conform  to  the  class  of  district  in  which  they  are 
located  are  permitted  to  remain  but  restrictions  are 
imposed  as  to  future  changes  or  e.xpansion.  The 
classes  are : 

1.  Residence  districts,  in  which  private  residences, 
churches,  schools  and  parks  are  perjnitted,  but  no  busi- 
ness, commercial  or  manufacturing  establishments  are 
allowed. 

2.  Apartment  districts,  for  the  same  use  and  restric- 
tions as  No.  1  but  permitting  also  apartment  houses, 
hotels  (without  store  fronts),  public  libraries,  hospitals, 
private  clubs  and  similai-  buildings. 


3.  Commercial  districts,  which  have  the  same  use  and 
restrictions  as  Nos.  1  and  2,  but  other  regulations  are: 

(a)  retail  business  places,  garages,  offices,  storage 
buildings,  banks,  theaters  and  similar  activities  may 
be  located  anywhere  in  the  district;  (b)  light  and  un- 
objectionable manufacturing  plants  located  within 
125  ft.  of  a  residence  or  apartment  district  may  be 
prevented  from  operating  at  night;  (c)  such  activ- 
ities as  dyeing  and  cleaning  establishments,  large  food 
products  manufactures,  coal  yards,  ice  plants,  milk 
distributing  stations  and  large  stables  must  not  be 
located  within  125  ft.  of  a  residence  or  apartment 
district. 

4.  Manufacturing  districts,  which  are  regulated  as 
follows:  (a)  unobjectionable  activities,  even  if  on  a 
large  scale,  are  permitted  in  any  part  of  such  a  district; 

(b)  those  which  create  dust,  gas,  smoke,  noise,  fumes, 
or  odors  must  be  at  least  400  ft.  from  a  residence  or 
apartment  district;  (c)  nuisance  types  of  activities 
such  as  fertilizer,  glue,  cement  and  starch  manufactur- 
ing, petroleum  refining  and  tanning  must  be  at  least 
2,000  ft.  distant  from  a  residence  or  apartment  district. 

Volume  Dist7-icts  —  For  regulating  the  heights  of 
buildings  and  the  percentage  of  lot  area  that  may  be 
occupied  by  a  building,  five  classes  of  volume  districts 
have  been  adopted,  with  restrictions  as  shown  in  the 
accompanying  table.  These  districts  are  classified  as 
follows:    (1)   areas  devoted  to  private  residences,  two- 


l^District  E'3^DisVric+  3'SDis+Tict  4*DistTict 


5*  Dish-id- 


XRW  BUILDING  HEIGHT  LIMIT.?  FOR  CITY  OF  CHICAGO 

Diagrams  for  the  five  volume  districts, 
tate  the  alley  buildins:  line  for  55  ft 
intersection. 


flat  buildings  and  similar  uses  where  existing  buildings 
have  ample  yard  space  and  do  not  cover  a  large  propor- 
^tion  of  the  yard  area;  (2)  where  the  tendency  is  towards 
three-story  apartment  buildings;  (3)  where  the  tend- 
ency is  toward  tall  apartment  buildings  and  apartment 
hotels;  also  business  and  manufacturing  sections  out- 
side of  the  central  district;  (4)  warehouse  and  office 
buildings  in  sections  close  to  the  central  district;  (5) 
downtown  district. 

Height  of  Buildings — ^The  limits  of  height  for  dif- 
ferent classes  of  buildings  are  shQwn  by  the  table  and 
graphically  in  the  accompanying  diagram.  Buildings 
are  required  to  set  back  from,  the  street  lines  and  alley 
lines  above  certain  heights,  so  as  to  provide  for  ade- 
quate light  in  the  streets  and  for  adequate  light  and 
air  along  the  rear  and  sides  of  high  buildings.  Church 
.spires  are  not  included  in  these  regulations,  nor  does 
the  ordinance  prevent  the  erection  of  grain  elevators, 
gas  holders  or  similar  structures  in  excess  of  the  pre- 
scribed limits  of  height  and  volume.  When  a  building 
in  a  volume  district  No.  2,  3,  or  4  fronts  on  a  park 
or  other  open  space  or  upon  a  street  more  than  120  ft. 
wide,  the  height  of  street  front  may  be  increased  33'. 
per  cent  of  the  height  specified  for  such  building  in  the 
ordinance. 
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Tests  Show  Differences  Between  Clay 
and  Concrete  Brick 

Concrete  Brick  Piers  Prove  Stronger  in  Proportion 

to  Individual  Brick  Strength  Than 

Clay  Brick  Piers 

EXTENDED  tests  into  the  comparative  value  of  clay, 
sand-lime  and  concrete  brick  masonry  have  been 
made  by  the  testing  laboratories  of  the  Department  of 
Civil  Engineering  of  Columbia  University,  under  the 
direction  of  Prof.  Albin  H.  Beyer  and  William  J.  Kre- 
feld  of  that  department.  The  tests  are  published  in 
Bulletin  No.  2  of  the  Department  of  Civil  Engineering, 
Columbia  University.  According  to  that  report  the  in- 
vestigation indicates  (1)  the  ratio  between  the  com- 
pressive strength  of  masonry  and  the  compressive 
strength  of  brick  varies  with  the  kind  of  brick  even 
when  the  compressive  and  transverse  strengths  of  the 
brick  are  the  same  and  all  other  variables  are  main- 
tained constant;  (2)  the  ratio  between  the  elastic  limit 
and  the  ultimate  strength  of  masonry  varies  with  the 
kind  of  brick  in  otherwise  similar  masonry;  (3)  the  loss 
of  strength  with  heights  of  pier  is  not  fhe  same  in 
masonry  composed  of  different  kinds  of  brick. 

Tests  were  made  on  three  kinds  of  common  building 
brick,  clay,  sand-lime  and  concrete,  and  the  selection  of 


faces  A-B  Faces    D-C 

FIG.   1 — DETAILS  OF  40-IN.   PIERS   SHOWING   BOND 

soft  mud  clay,  sand-lime  brick  approved  by  the  Bureau 
of  buildings  of  New  York  City;  concrete  brick  made 
by  Peerless  brick  machines,  fed  by  a  continuous  con- 


TABLE  lA— PHYSICAL  PROPERTIES  OF  CONCRETE  BRICK  USED  IN  PIER  TESTS. 


Serices 
A-VI 

A-VII 

.\-VIII 

A-IX 

.\-X 

C-II 

C-III 

B-III 
B-IV 
B-V 
B-VI 
B-VII 
B-VI  1 1 
B-IX 
B-X 
B-XI 
B-XH 
B-XIII 
Notr': 


Compoeition  of  Brick 
Expressed    in    Parts    of 
Cement,  by  Volume 
5  of  sand  passing 

A  of  sand  pa.ssing 

i-in.  screen 

7  of  sand     

5  of  sand      

5  of  sand,  2)  of  cinders 

6  of  sand 

4  of  sand     


. .\t  30-Day  Pic 

Compressive        Modulus  of 


Strength,  Ruptu 

Lbs. /sq.in.  Lb.  sq.in 

1,383  300 

2,678  486 

1,923  524 

2.545  630 

2.462  492 

1,853  437 

3,446  638 

4.704  824 

4,086  751 

2.544  538 

3,598  709 

2,329  530 

1,827  377 

2.737  553 

2.056  471 

1.500  325 

3.176  621 

1,150  274 
All  valves  are  the  average  of  6ve  to  ten  indi\'idual  tests. 


-.\t  90-Day  Pier  Age 
[iprcssive  Modulu 
rcngth,  Ruptu 


of      Percentage  of  Absorption 


Lb.  /sq.in. 
1,388 


1.892 
2.529 
2.508 


Lb.  /sq.in. 
366 


512 
547 
522 


30min 
6.60 


4hr         48hrs. 
9   14         9  86 

11.50       II   83 


Remarks 
Cured    two    da>'s    in 
chantber,  then  stored 


Miscellaneous. 


Mixtures  not  recorded   at 
request     of     manufacturer 


5.01        10  47 


9  81 

9  61 

II  20 

10  81 

9  26 

8  79 

9  60 
10  88 

8  65 

10  83 

11  78 
<)  21 

10  27 
12.29 
9.02 

12  71 


Cured  four  da>'s  in  damp 
chamber,  then  stored  in 
open  air. 

Cured  four  days  in  damp 
cliiunber,    then    .stored    in 


TABLE   IB— PHYSICAL  PROPERTIES  OF  CLAY  AND  SAND-LIME 
BRICK  ISED  IN  PIER  TESTS 
. At  30  Day  Pier  Age- 


Compressive 

Modulus  of 

Kind  of 

Strength, 

Rupture.           Percentage 

of  .\bsorption  in 

Series 

Brick 

Lb.  Sq.in. 

Lb.,.S<i.In.              30niin. 

4  hrs,     48  hre 

A -I 

Clsy 

3.245 

898                     6.71 

12  58       13  29 

A-II 

Clay 

4.460 

1,578                     1   21 

3  26         5  29 

A  -III 

Clay 

3.450 

730                   12  80 

16  97       17  36 

A-IV 

Clay 

5.010 

654                   10.68 

12  48       13  38 

B-I 

(lav 

3^577 

504                     

18  41 

B-II 

Clay 

5.592 

706                   ... 

C-I 

Clay 
Band-lime 

2.819 

746                   15.56 

15.98       15  98 

A-V 

4.474 

750                     5  41 

11.29       13.79 

Note 

All  valu 

^  are  the  average 

o'  ten  individual  tests. 

Crete  mixer  and  stored  for  two  days  in  curing  tunnel, 
1 :  5  mix;  concrete  brick,  same  type  made  with  1 :  4  mix; 
concrete  brick  of  special  wet  mix  with  1:7  mix;  con- 
crete brick  of  special  wet  mix  with  1:5  mix;  concrete 
brick  1  cement,  2i  cinders  and  5  parts  .sand;  and  finally 
a  series  of  eleven  different  experimental  mixtures  of 
concrete  brick  with  variable  content.  The  physical 
properties  of  the  individual  brick  are  shown  in  Table  I. 


the  material  and  the  tests  were  both  made  with  the  co- 
operation of  the  Bureau  of  Buildings  of  the  City  of 
New  York.  In  all,  13.5  masonry  piers  were  tested,  all 
12  in.  square.  Of  these  115  were  40  in.  high,  20  were 
84  in.  high.  In  building  the  piers  an  effort  wa.s  made 
to  secure  uniformity  in  bonding,  quality  of  mortar, 
thickness  of  mortar  joints  and  workmanship.  All  piers 
were  built  by  experienced  bricklayers,  using  a  1 :3  port- 
land  cement  mortar  with  no  lime  addition.  The  piers 
varied  in  age  from  28  to  92  days. 

The  brick  comprised  down-draft,   repressed  common 
clay;  up-draft   repressed  common  clay;   Hudson  River 


row  3*0  loto 
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FIG.  2— COMPRESSrVE  .STRICNOTII  OF  PIER  AND  OF  BRICK 
FOR  40-lN.  HEIGHT  AND  3n-DAV  AGE 
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TABLE 

II— COMPRESSn'E  STRENGTH  OF  CLAY 

AND  SAND-LIME  BRICK  IN 

12  X  I2-IN 

PIERS 

Pier . 

Average 

Compressive 

e          Strength 

of  Mortar, 

Lb./Sq.In. 

—  Ratio  — 

(« 
(l)-(3) 

fVries 

Kind  of  Brick 

Average 

Compressiv 

Height          Strength, 

Lb./Sq.In. 

Average 

Compressiv 

Strength, 

Lb./Sq.In. 

Average 
e        Transverse 
Strength, 
Lb./Sq.In. 

Absorption 
in  48  hrs. 

(a) 
1)  -  (2) 

(c) 
(l)-(4) 

of  Pic 

A-I 

Clay 

40-in 

(1) 

1,409 

1,538 

(2) 

1,915 

2,520 

(3) 
3,245 
3.245 

(41 
898 
898 

(5) 
13.3 
13.3 

(6) 

0.736 
0.610 

(7) 

0.434 
0.474 

(8) 
1.57 
1.71 

30 
90 

A-II 

Clay 

40-i;i 

2,187 
2,473 

2,292 
3,473 

4.460 
4,460 

1.578 
1.578 

5.3 
5.3 

0.954 
0.712 

0.490 
0.554 

1.39 
1.57 

29 
90 

A-III 

Clay 

40-in 

1,475 
1,690 

2.487 
2.449 

3,450 
3,450 

730 
730 

17.4 
17.4 

0.593 
0.690 

0.428 
0.490 

2.02 
2.32 

29 
91 

A-IV 

Clay 

40-in 

1,841 
2,136 

2,089 
2,459 

5,010 
5,010 

654 
654 

13.4 
13.4 

0.881 
0.869 

0.367 
0.426 

2.81 
3.27 

29 
90 

B-I 

Clay 

40-in 

966 

1.879 

3,577 

504 

18  4 

0  514 

0.270 

1.92 

26 

B-ir 

Clay 

4a-in 

1,307 

1,819 

5,592 

706 

16.5 

0.719 

0.234 

1.85 

30 

C-I 

Clay 

40-in 

628 

2,119 

2,819 

746 

16.0 

0.296 

0.223 

0.84 

31 

A-V 

B-ni 

Sand-lime 

Mixture  of  Clay 
B-I  and  B-II 

40-in 
40-in 

1.794 
2.034 

1,165 

2.441 
2,412 

1,368 

4,474 

4,474 

4,584 

750 
750 

605 

13  8 
13.8 

0  735 
0.842 

0.852 

0.401 
0.454 

0.254 

2.39 
2.71 

1.93 

29 
92 

30 

A-I 

Clay 

84-in 

1,255 
1,421 

2,698 
2,998 

3.245 
3.245 

898 
898 

13  3 
13  3 

0  465 

0,474 

0  387 
0,438 

1  40 
1.58 

31 
90 

A-II 

Clay 

e4-in 

1,750 
1,908 

2.610 
3,160 

4,460 
4.460 

1.578 
1,578 

5,3 
5    3 

0  670 
0.604 

0.392 
0,428 

l.ll 
1.21 

28 
91 

A-III 

Clay 

84-in 

1,386 
1,520 

2.942 
2,786 

3,450 
3,450 

730 

730 

17  4 
17.4 

0.471 
0.545 

0  402 
0  441 

1.90 
2  08 

28 
92 

A-IV 

Clay 

84-in 

1,597 
1,984 

2,007 
1.643* 

5.010 
5.010 

654 
654 

13  4 
13.4 

0  796 

1  207t 

0  319 
0.396 

2.44 
3.03 

29 
96 

A-V 

Sand-lime 
Defective  Specimens. 

84-in 

1.810 
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4.474 
4,474 
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13  8 
13.8 

0  577 
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The  bricks  were  laid  in  the  bond  shown  in  Fig.  1  wth 
a  1:3  portland-cement  mortar  joint  averaging  0.4  in. 
thick,  with  mortar  tested  from  1,730  to  2,363  lb.  per 


FIG.  3— TYPICAL,  FAILURES  OP  CONCRETE  AND 
CLAY-BRICK  PIERS 


square  inch  at  28  days.  The  results  of  the  compression 
tests  are  indicated  in  Tables  II  and  III. 

For  clay  brick  no  definite  relation  between  modulus 
of  rupture  and  ultimate  compression  strength  was 
found.  The  highest  ratio  obtained  was  0.354  for  a 
down-draft  common  clay  brick,  having  an  ultimate  com- 
pression strength  of  4,460  lb.  per  square  inch  and  a 
modulus  of  rupture  of  1,578  lb.  per  square  inch.  The 
average  ratio  of  the  modulus  of  rupture  to  compression 
strength  in  the  clay  and  sand-lime  brick  was  0.21. 
For  the  concrete  brick  a  more  or  less  definite  relation 
was  bound  to  exist  between  the  modulus  of  rupture  and 
ultimate  compressive  strength,  following  the  curve  T  = 
116  S°",  where  T  is  the  modulus  of  rupture  or  trans- 
verse strength  of  the  brick  in  pounds  per  square  inch 
and  B  the  ultimate  compressive  strength  in  pounds  per 
square  inch.  The  ratio  of  modulus  of  rupture  to  com- 
pressive strength  decreases  as  the  latter  increases. 

The  relation  between  the  ultimate  compressive 
strength  of  the  piers  to  the  ultimate  compressive 
strength  of  the  brick  is  shown  for  40-in.  30-day  piers 
in  Fig.  2. 

The  behavior  of  the  concrete  brick  masonry  and  the 
clay  brick  masonry  under  compressive  load  at  or  near 
ultimate  load  is  shown  in  Fig.  3.  The  concrete-brick 
piers  failed  in  general  in  diagonal  shear  as  sho%vn  m 
Fig.  4,  the  resulting  fractures  resembling  very  closely 
the  characteristic  cone-shaped  fractures  obtained  with 
monolithic  concrete  piers. 

The  paper  states:  "The  characteristic  phenomenon 
of  failure  in  clay-brick  piers  cannot  be  fully  explained 
by  any  theory  of  diagonal  shear.  When  these  are  tested 
to  destruction  in  compressing,  the  first  visible  surface 
sign  of  incipient  failure  is  a  sort  of  minute  vertical 
crack  either  in  the  mortar  or  near  the  middle  of  a  brick 
in  line  with  the  mortar  joint  or  both.  This  crack 
lengthens  and  becomes  more  pronounced  as  the  load 
increases.     Several  of  these  cracks  may  develop  simul- 
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PIG.  4— TYPICAL  FRACTURE  OP  CONCRETE-BRICK  PIER 

taneously  or  else  in  rapid  succession  on  the  four  faces 
of  the  pier.  In  most  cases  failure  was  confined  to  the 
middle  two-thirds  of  the  height  of  the  pier.  In  general 
the  failure  in  these  clay-brick  piers  occurred  not  as  a 
monolithic  unit  but  appeared  to  be  a  progressive  disin- 
tegration of  the  individual  brick  units  and  of  the  mor- 
tar and  bond  between  them." 

The  effect  of  age  upon  pier  strength  was  also  inves- 
tigated. The  results  from  clay  brick  and  sand-lime 
brick  were  so  irregular  as  to  make  it  difficult  to  deter- 
mine an  average  curve,  but  it  would  appear  that  the 
difference  in  pier  age  from  thirty  to  ninety  days  re- 
sulted in  increase  in  strength  of  13  per  cent.  For 
concrete  brick  piers  the  increase  was  about  15.8  per  cent. 

As  to  effect  of  height  clay-brick  piers  of  30  and  90 
days  are  reduced  in  strength  as  height  of  pier  is 
doubled,  but  the  loss  is  less  for  concrete  brick  piers. 


PIG.  5— TYPICAL.  FRACTURE  OP  CLAV-BRICK  PIER 

Investigations  into  elastic  limit  indicated  that  for 
both  clay  and  sand-lime  brick  piers  the  ratio  of  elastic 
limit  to  ultimate  strength  is  0.47;  for  concrete-brick 
piers  0.57  and  for  some  monolithic  concrete  piers  0.52. 

In  conclusion  the  report  states  that  assuming  average 
conditions  a  concrete  brick  having  an  average  compres- 
sive strength  of  1,500  lb.  per  square  inch  will,  if  laid  in 
1 : 3  Portland  cement  mortar,  form  a  masonry  which  will 
have  an  average  compressive  strength  of  1,210  lb.  per 
square  inch  and  an  elastic  limit  of  690  lb.  per  square 
inch.  A  clay  brick  of  a  compressive  strength  of  3,000  lb. 
per  square  inch  will  develop  an  ultimate  compressive 
strength  of  1,270  lb.  per  square  inch  and  an  elastic  limit 
of  590  lb.  per  square  inch. 

The  average  modulus  of  elasticity  of  clay  and  sand- 
lime  brick  was  found  to  be  1,403,850  and  for  concrete 
brick  1,733.200. 
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American  Water  Works  Association  Holds  Convention 

Abstracts  of  Papers  Read  at   the  Detroit  Meeting  May  21-24— Pumping  Equipment, 
Financing  New  Extensions,  Water  Treatment,  and  Construction  of  Memphis  Supply 


Proper  Equipment  for  Pumping  Stations 

By  Arthur  L.  Mullergren 
Consulting  Engineer,  Kansas  City,  Mo. 

I  PREDICT  that  in  less  than  ten  years  the  reciprocating 
type  of  pump  will  be  almost  entirely  superseded  by  the 
centrifugal  pump  for  practically  any  condition  of  service. 
The  steam-turbine-driven  centrifugal  pump  has  now  reached 
an  overall  economy  that  will  exceed  the  vertical  triple- 
expansion  engine  flywheel  pumping  engine  under  favorable 
steam  conditions.  The  central  electric  power  stations  use 
this  type  of  prime  mover  exclusively  and  have  used  them 
long  enough  to  demonstrate  their  reliability  and  economy. 
These  stations  have  now  reached  an  overall  thermal  effi- 
ciency of  18  per  cent  and  it  is  expected  that  20  per  cent 
will  be  reached  shortly.  Larger  boiler  units  are  being  in- 
stalled with  higher  steam  preservers  and  higher  superheat. 

Omaha,  Neb.,  has  recently  contracted  for  the  installation 
of  a  50-m.g.d.  280-ft.  head  steam  turbine  centrifugal  pump 
with  a  guaranteed  duty  of  189,000,000  ft.-lb.  per  1,000  lb.  of 
steam  based  on  250  lb.  steam  pressure  at  150°  F.  super- 
heat and  70  deg.  cooling  water.  This  duty  is  exclusive  of 
the  condensate  pump  and  the  hurling  water  pump  for  the 
hydraulic  air  ejector,  which  two  pumps  are  direct  connected 
on  one  shaft  to  a  24-brake-horsepower  steam  turbine  oper- 
ating non-condensing.  The  duty  included,  however,  all  other 
auxiliary  equipment  used  by  the  pump,  condenser  and 
turbine.  The  non-condensing  steam  turbine  for  driving  the 
auxiliaries  mentioned  is  used  to  secure  a  proper  heat  balance 
in  the  station.  Consequently,  the  total  station  duty  will  not 
be  affected  and  may  possibly  be  improved. 

Electric  Driven  Pumps  —  Since  the  development  of 
the  central  station  to  its  high  degree  of  efficiency  and 
the  extensive  transmission  systems  emanating  from  such 
stations,  there  are  conditions  where  electric-motor-driven 
pumping  plants  would  show  a  considerably  higher  duty 
per  dollar  of  annual  charges  than  a  very  highly  efficient 
steam  plant.  This  is  particularly  true  in  the  smaller  instal- 
lations and  where  electric  power  is  available  at  reasonable 
rates.  Where  synchronous  motors  can  be  used,  central 
stations  are  offering  attractive  rates  to  the  water  pumping 
plants,  as  this  type  of  motor  assists  in  correcting  the  power 
factor  of  the  transmission  system,  and  the  hours  for  pump- 
ing can  be,  in  a  great  many  cases,  arranged  to  suit  the 
central  station.  Motor-driven  centrifugal  pumping  units 
have  been  installed  that  have  shown  a  combined  overall 
efficiency  of  82  per  cent,  which  is  a  very  good  showing  when 
we  consider  that  the  mechanical  efficiency  of  a  vertical 
triple-expansion  flywheel  pumping  engine  is  about  93  per 
cent.  Reliability  of  service  is  one  of  the  principal  reasons 
that  electric  drive  has  not  been  more  generally  adopted. 
However,  with  the  duplicate  or  loop  transmission  lines  and 
interconnected  central  stations,  practically  as  great  a  re- 
liability as  the  self-contained  plant  will  be  secured.  Further- 
more, emergency  equipment  operated  independently  by  an 
inexpensive  steam-  or  oil-engino  installation  may  be  provided. 
thus  insuring  absolutely  continuous  service,  and  by  carry- 
ing the  fixed  charges  on  this  emergency  equipment  together 
with  the  small  amount  of  operating  expense  that  may  be 
incurred  in  its  operation,  plus  the  regular  operating  ex- 
penses and  fixed  charges  of  the  electric-driven  plant,  the 
annual  charge  of  the  entire  installation  may  be  considerably 
under  the  annual  charge  of  a  highly  efficient  steam  plant. 

Diesel  Oil  Engine — The  Diesel  Oil  Engine  has  been  de- 
veloped to  a  very  high  state  of  efficiency  and  reliability. 
The  investment  in  this  type  of  equipment  is  very  high  but 
so  is  the  fuel  economy,  such  engines  reaching  a  thermal 
efficiency  of  35  per  cent.. 


In  stations  having  10  m.g.d.  capacity  and  above,  and  with 
coal  costs  around  $6  per  ton,  the  high-pressure  steam- 
turbine-driven  centrifugal  pump  will  ordinarily  show  the 
best  duty  per  dollar  of  annual  charges.  In  plants  below 
this  capacity,  each  particular  installation  would  require 
a  thorough  investigation  and  a  careful  balancing  of  all 
costs,  before  a  definite  type  of  plant  could  be  decided  upon. 
It  is  generally  recognized  that  in  plants  of  3  to  5  m.g.d. 
capacity  the  cross-compound  flywheel  pumping  engine  will 
make  the  most  favorable  showing.  In  regard  to  thermal 
efficiency,  this  may  be  very  true,  but  it  would  not  hold 
in  every  case  if  the  duty  per  dollar  of  annual  charges  was 
considered. 

Discussion — J.  N.  Chester,  Pittsburgh,  Pa.,  the  only  mem- 
ber who  discussed  this  paper,  dissented  from  Mr.  Muller- 
gren's  opinion  that  reciprocating  pumps  will  be  replaced 
by  centrifugal  units.  For  a  15-m.g.d.  plant,  under  a  100-ft. 
head,  with  coal  at  $4  a  ton,  Mr.  Chester  would  use  a  cross- 
compound  pump,  and  for  higher  heads  but  otherwise  like 
conditions,  triple-expansion  pumps.  If  coal  should  fall  in 
price  the  steam-driven  centrifugal  pump  would  be  favored. 
The  falling  price  of  electric  current  and  the  rising  wage 
of  labor  with  labor  difficulties  added,  point  to  the  electric- 
driven  pumps — but  in  every  case  local  conditions  must  gov- 
ern in  the  choice  of  pumping  plant. 

In  a  separate  paper  F.  L.  Adams  reviewed  at  length 
"The  Use  of  Constant  and  Variable  Speed  Motors  for  Driv- 
ing Water  and  Sewage  Pumps."  He  dwelt  upon  the 
advantages  of  brush-shifting  over  slip-ring  motors  which 
he  said  are  so  great  in  point  of  economy  that  in  a  short 
time  brush-shifting  would  pay  for  itself.  But  he  did  not 
claim  that  brush-shifting  is  best  for  all  conditions,  although 
it  is  for  many. 

*        *        « 

New  Water  Supply  for  Memphis,  Tenn. 

By  James  R.  McClintock 
Of  Fjuller  &  McClintock,  New  York  City 

ANEW  artesian  water  supply  for  Memphis,  Tenn.,  with 
air-lifts  both  for  raising  the  water  from  the  wells 
and  to  give  partial  removal  of  carbonic  acid,  aerators  for 
:further  decarbonation,  mechanical  filters  for  iron  removal, 
low-lift  pumps  to  supply  aerators  and  high-lift  pumps  de- 
livering direct  to  the  distribution  system,  a  reservoir  and 
other  elements  is  now  well  under  construction  with  the 
writer's  firm  as  engineers.  The  improvements  will  cost 
about  $2,800,000.  The  first  group  of  twenty-three  wells 
will  have  an  estimated  capacity  of  about  1  m.g.d.  It  is 
expected  that  the  well  system  can  be  extended  to  produce 
75  m.g.d.  or  more  which  would  supply  the  city  for  thirty 
years  to  come.  The  fourteen  existing*  artesian  w-ells  will  be 
given  up,  except  for  a  reserve  supply,  as  they  sometimes  dis- 
charge troublesome  quantities  of  sand,  and  have  other 
drawbacks. 

The  Wells — The  wells  are  located  about  500  ft.  apart, 
having  12-in.  casings  and  50  ft.  of  10-in.  Cook  strainer. 
Cast-iron  pipe  will  be  used  for  collecting  the  water  from  the 
wells,  while  for  the  air  lines  to  the  air-lifts  wrought-steel 
pipe  with  welded  joints  will  be  used,  with  Dresser  couplings 
every  350  ft.  for  expansion  joints  and  with  flanged  joints 
for  all  valves  and  couplings.  The  reservoir  and  equalizing 
basin  will  be  of  reinforced  concrete  and  will  have  a  total 
capacity  of  about  10,000,000  gal.  By  walling  off  one  corner 
a  1,000,000-gal.  compartment  is  secui'ed  for  equalizing  the 
flow  from  the  wells. 

Pumping  and  Compressing  Plant — Four  air  compressors, 
each  with  a  capacity  of  2,700  ft.  of  free  air  per  minute 
against  a  gage  pressure  of  100  lb.  will  supply  the  air-lifts. 
To  deliver  water  to  the  aerators,  centrifugal  pumps,  driven 
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jy  water  turbines  supplied  from  the  high-lift  pumps,  will 
oe  used,  each  unit  having  a  nominal  capacity  of  9  m.g.d. 
There  will  be  two  16.5  m.g.d.  steam  turbine  driven  centri- 
fugal pumps  and  two  15  m.g.d.  (but  designed  to  deliver 
16.5  m.g.d.  when  necessary)  horizontal  cross-compound 
crank-and-fly^vheel  pumps,  delivering  water  direct  to  the 
mains  under  200  lb.  pressure.  The  intention  is  to  use  the 
last-named  units  most  of  the  time. 

Aerators  and  Filters — There  will  be  40  aerator  units  dis- 
tributed in  groups  of  10  each,  consisting  of  coke-filled 
troughs,  one  above  the  other.  (See  Engineering  News- 
Record,  May  17,  p.  874  for  details  oi  preliminary  studies  and 
outline  of  design.)  The  iron-removal  plant  is  essentially 
a  group  of  mechanical  filters  with  a  total  capacity  of  18 
m.g.d.,  a  net  area  per  filter  of  825  sq.  ft.,  or  about  360  sq.  ft. 
per  m.g.d.  of  rated  capacity. 

Financing  Water  Main  Extensions  in 
Municipally-Owned  Works 

By  Caleb  Mills  Saville 

Manager  and  Chief  Engineer,  Water-Works, 

Hartford,  Conn. 

AS  BETWEEN  two  common  methods  of  financing  water 
main  extensions  used  where  the  aim  is  to  avoid  the 
injustice  of  placing  the  burden  of  extensions  into  new 
territory  on  consumers  in  old  territory,  the  author  has 
concluded  that  the  assessment  method  is  much  more 
equitable  than  the  guarantee-revenue  method,  for  munici- 
pally-owned plants.  Financing  extensions  from  the  tax  levy 
has  little  or  no  sound  basis,  unless  it  be  done  in  lieu  of 
taxation  to  meet  the  cost  of  fire  protection  furnished  by  the 
city  without  charge.  Even  then  public  utility  decisions  are 
against  such  scrambling  of  accounts,  and  generally  unite 
in  holding  that  a  water  department  should  receive  cash 
for  what  it  supplies  to  the  city  and  in  return  should  pay 
cash  for  what  the  city  supplies  to  it. 

The  word  extension  is  taken  to  mean  the  installation 
of  a  water  pipe  of  size  sufficient  to  provide  proper  domestic 
and  fire  protection  service  for  the  immediate  locality,  with 
the  water  department  assuming  all  cost  in  excess  of  the 
above  which   is  necessitated  for  the   good  of  the  service. 

The  guarantee  method  is  proper  if  the  payment  in  rates 
or  otherwise  received  from  the  extension  is  sufficiently  large 
to  cover  not  only  the  proper  portion  of  all  maintenance  and 
operating  charges  of  the  water  department  service  but  also 
to  pay  interest  and  depreciation  on  the  extension.  It  is  not 
proper  if  the  guarantee  is  so  small  that  either  water  is 
given  away  or  the  burden  of  the  investment  is  carried 
by  the  consumers  as  a  whole. 

In  some  municipal  instances  the  water  rates  would  never 
meet  the  conditions  named  as  proper  but  the  administration 
goes  serenely  on,  and  when  the  income  of  the  department 
becomes  too  small  to  meet  expenses  rates  are  raised.  In  the 
opinion  of  the  author  the  best  and  surest  remedy  for  this 
condition  is  governmental  regulation  of  municipally-owned 
utilities  as  well  as  of  those  unde-  private  operation. 

With  a  privately  operated  utility  it  seems  proper  to  use 
the  guarantee  method,  as  the  profit  in  the  water  rates 
should  be  sufficient  to  finance  the  extension  after  full  de- 
velopment of  the  locality.  With  a  publicly-operated  utility 
run  substantially  at  cost  there  appears  to  be  no  argrument 
for  the  use  of  this  method  unless  it  be  for  an  amount  in 
addition  to  water  rates  and  sufficient  to  pay  interest  and 
amortize  principal  in  a  given  term  of  years.  This  .solution 
logically  leads  to  the  assessment  method  of  financing  water 
main  extensions. 

Some  other  objections  to  the  guaranteo  method  for  use 
in  municipally-operated  plants  are:  M)  DiffiruHy  in  getting 
all  abutters  in  a  street  to  be  participants  in  the  guarantee: 
(2)  increased  return  in  property  valuation  to  all  abutters 
on  the  extension  at  the  expense  of  thoue  who  are  uniting 
to  undertake  the  burden;  (."?)  the  fact  that  through  over- 
enthusiasm  as  to  development  it  may  he  r.-.any  years  before 
a  return  is  available  sufficient  to  extinguish  the  guarantee; 
9nd  (4)  such  a  combination  of  conditions  that  the  property 


may  never  return  an  income  from  water  sufficient  to  meet 
the  guarantee  on  the  cost  of  the  extension,  even  excluding 
cost  of  water  supplied. 

In  the  application  of  the  method  of  special  assessment  the 
following  conditions  should  be  observed  as  equitable  and 
reasonable: 

1.  The  water  department  should  determine  whether  the 
extension  is  required  by  public  convenience  and  necessity 
and  when  so  decided  should  establish  a  definite  means  for 
assessment  based  upon  the  average  cost  of  laying  a  water 
main  of  proper  size  to  supply  both  domestic  and  fire  pro- 
tection service  to  the  street  in  question. 

2.  The  water  department  (for  the  municipality)  should 
pay  that  proportion  of  the  cost  which  is  for  general  benefit, 
usually  from  one-fourth  to  two-thirds  the  cost  of  the  ex- 
tension. 

3.  Two  methods  seem  applicable  for  payment  of  the 
assessment:  (a)  A  frontage  tax  against  all  abutting  prop- 
erty which  may  be  served  by  the  extension;  (b)  an  "entrance 
fee"  for  the  privilege  of  connecting  with  the  water  main, 
based  on  lot  frontage. 

4.  The  assessment  should  be  payable  in  a  lump  sum  or  in 
installments  during  a  fixed  term  of  years. 

*         *         * 

Use  of  Acids  with  Alum  and  Importance 

of  pH  Concentration 

By  John  R.  Baylis 
Chemist,  Filtration  Plant,  Baltimore,  Md. 

A  GREAT  increase  in  the  amount  of  alum  necessary  for 
coagulation  at  the  Baltimore  filter  plant  in  1922  is 
attributed  to  the  production  of  organic  emulsoids  by  an  in- 
crease in  certain  micro-organism.s  attributed  to  the  flooding 
of  an  additional  area  due  to  increasing  the  capacity  of 
the  Loch  Raven  storage  reservoir  on  the  Gunpowder  River. 
With  the  hopes  of  finding  a  cheaper  method  of  treatment, 
experiments  using  acids  with  alum  to  change  the  pH  to 
near  the  optimum  point  were  conducted.  A  uniform  method 
of  procedure  that  duplicated  plant  conditions  was  adopted 
for  experimental  work.  In  the  absence  of  any  standard  of 
clarity  for  filtered  water  a  turbidity  of  0.5  was  set  as  the 
maximum  limit. 

The  zone  of  maximum  removal  of  alumina  from  the  water 
is  between  pH  of  5.6  and  6.6.  The  optimum  pH  for  best 
precipitation  of  the  suspended  matter  was  found  to  be  about 
5.5.  That  is,  there  is  a  maximum  removal  of  turbidity  for 
a  given  amount  of  alum  at  this  value.  Under  ordinary 
operating  conditions  prior  to  1922,  there  was  a  slight  in- 
crease in  the  amount  of  alum  necessary  for  proper 
clarification  as  the  pH  increased  to  7  from  5.5,  and  a  rapid 
increase  as  it  went  higher.  The  conditions  in  1922  caused 
the  rapid  increase  to  start  at  a  pH  below  6  instead  of  7. 
This  was  lower  than  the  pH  produced  by  the  addition  of 
alum.  The  use  of  acids  to  reduce  the  pH  to  6  or  less  effected 
a  great  saving  in  alum.  Several  acids  tried,  such  as  hydro- 
chloric, nitric  and  sulphuric,  were  equally  effective.  Sul- 
phuric, on  account  of  its  cheapne.ss,  was  the  only  one  tried 
on  a  large  scale.  The  study  of  colloidal  chemistry  is  urged 
as  an  aid  to  the  solution  of  coagulation  difficulties.  The 
amount  of  alum  necessary  for  clarification  may  vary  widely 
with  apparently  no  change  in  any  of  the  ordinarily  found 
constituents  of  the  water. 

It  is  clearly  shown  that  alkalinity  determinations  should 
be  made  with  the  use  of  an  indicator  that  will  give  a  pH 
of  about  5.5  instead  of  the  much  lower  value  given  by  methyl 
orange,  erythro.sin,  or  lacmoid.  Methyl  red  has  been  adopted 
for  such  use  in  the  laboratory  of  the  Montebello  filters.  If 
may  be  purchased  in  any  form  desired  and  can  be  used 
by  unskilled  workers. 

Sulphuric  acid  was  tried  on  a  plant  scale  and  found  to 
be  practical  and  eronomioal  (spp  Kvnincprivg  Nrwu-Record. 
Aug.  31,  1922).  Had  it  been  used  the  entire  period  in  1922 
when  It  would  have  been  eronomicnl  there  would  have  been 
0  saving  of  approximately  $12,000  in  the  cost  of  coagulants 

[Mr.  Baylis's  paper  appeared  in  full  in  the  Journal  of  thr 
American    Wafer  Worku  Afi<>Qci'tl'on.  Mav  1923. — EDITOR.] 
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Iodine  Treatment  of  Water  Supplies  for 
Prevention  of  Goitre 

By  Beekman  C.  Little 

Superintendent  of  Water  Works,  Rochester,  N.  Y. 

THE  Water  Bureau  and  Health  Bureau  of  Rochester 
believe  that  they  have  evolved  a  plan  for  successfully 
treating  and  preventing  goitre.  Simple  goitre  is  generally 
recognized  as  a  swelling  of  the  neck  due  to  the  enlargement 
of  the  thyroid  gland.  In  North  America,  goitre  is  endemic 
in  the  whole  of  the  Great  Lakes  region  and  in  the  basin  of 
the  St.  Lawrence  and  the  Northwest  Pacific  region. 

Iodine  is  a  natural  constituent  of  the  normal  thyroid  gland. 
It  is  essential  to  normal  thyroid  activity.  The  amount  of 
iodine  required  is  exceedingly  small,  but  when  this  amount 
is  absent,  the  thyroid  gland  seeks  by  increase  in  size  and 
surface  to  make  up  for  this  lack  in  iodine,  and  goitre  is 
the  result.  In  fact,  goitre  has  been  described  as  an  adapta- 
tion to  "iodine  deficient"  nutrition.  It  follows  therefore 
that  the  treatment  for  goitre  now  pretty  generally  prac- 
ticed is  the  giving  of  very  small  dosages  of  iodine.  An 
accredited  prescription  is:  one  ten-thousandth  of  a  gram  of 
iodine  taken  daily  over  a  period  of  from  15  to  20  days  given 
twice  a  year. 

In  the  recommendation  of  our  plant  in  Rochester  Dr. 
Goler,  the  health  officer,  makes,  among  other,  the  following 
points:  "We  always  have  in  Rochester  among  our  children, 
more  than  2,000  cases  of  preventable  goitre.  We  may  pre- 
vent this  goitre  by  the  addition  of  minute  quantities  of 
iodine  to  the  drinking  v/ater — two  ten-thousandths  of  a  gram 
to  the  gallon — in  the  form  of  sodium  iodide.  It  will  only 
be  necessary  to  dose  the  water  twice  a  year,  for  two  weeks. 
This  would  require  daily  13.3  lb.  of  iodide  of  soda  for  two 
weeks,  or  372   lb.  at   $4.80   per  pound,   or   $1,785   a   year." 

The  Water  Bureau  at  Rochester  has  already  started  this 
treatment  of  the  water.  At  one  of  our  reservoirs,  from 
which  is  drawn  all  of  the  water  entering  the  city  mains,  we 
have  dissolved  daily,  for  a  period  of  two  weeks,  16  lb.  of 
iodide  of  soda,  a  slightly  greater  amount  than  at  first  sug- 
gested. (The  iodine  was  lowered  into  the  incoming  water 
in  two  8-lb.  bags.)  Our  consumption  of  water  during  this 
period  was  approximately  25  m.g.d.  In  the  laboratory  of  the 
Health  Bureau,  and  checked  up  by  chemists  in  the  University 
of  Rochester  laboratory,  it  was  found  that  the  iodine  content 
in  the  water  increased  from  one  part  in  a  billion  parts  of 
water  before  the  experiments,  to  20  parts  in  a  billion.  Next 
fall  the  dose  will  probably  be  increased  as  it  is  planned  to 
get  about  50  parts  of  iodine  to  a  billion  parts  of  water. 

Discussion — Walter  Sperry,  Grand  Rapids,  Mich.,  said 
that  the  school  children  of  that  city  are  getting  the  consent 
of  their  parents  to  take  iodine  in  chocolate  at  intervals. 
Mr.  Little  said  that  iodine  is  being  given  to  school  children 
elsewhere  in  chocolate  and  also  in  the  water  supplied  in  the 
school  buildings. 

*     *     * 

Water 'Works  Pumping  Station  Design 


By  Charles  B.  Burdick 

Of  Alvord,   Burdick  &  How.son,   Engineers 


Chicago.  III. 


FUNDAMENTALLY  there  is  no  reason  why  the  water- 
works station  should  not  present  the  same  attractive 
appearance  as  the  city  hall  but  an  ornate  design  justified 
in  a  city  hall  or  a  courthouse  would  be  out  of  place  in  a 
pumping  station.  Rather  it  should  represent  the  masculine 
in  architecture  without  undue  pretention;  be  strong  and 
permanent  in  its  lines  and  materials;  be  frankly  adapted  to 
its  purpose;  and  present  an  appearance  agreeable  to  the  eye. 
Permanence — Water-works  construction  is  now  sufficiently 
standardized  so  that  it  is  possible  to  lay  out  pumping  plants 
subject  to  enlargement  in  such  manner  that  the  buildings 
may  be  useful  indefinitely.  In  the  ordinary  water-works 
plant,  steam  operated,  the  main  entrance,  offices,  and  pos- 
sibly a  laboratory  may  be  grouped  and  will  need  little 
further  expansion.  The  engine  room  and  the  boiler  room, 
after  providing  for  the  present  and  the  immediate  future, 
may  be  expanded  along  parallel  lines  without  necessarily 


spoiling  the  architectural  symmetry.    It  is  wise  to  be  liberal 
in  selecting  dimensions.     This  tends  toward  permanency. 

Centralization  of  Business  End — If  the  water  is  filtered,  it 
is  desirable  in  small  pumping  stations  to  centralize  the 
"business  end"  of  all  the  station  operations  on  account  of 
facility  in  supervision.  This  is  not  always  possible  when 
filtration  is  added  to  an  old  water-works.  In  the  layout  of 
a  new  plant,  however,  it  is  practicable  to  so  co-ordinate  the 
expansion  of  pump  room,  boiler  room,  filter  plant,  coagula- 
tion basin,  and  clear  well,  that  each  may  be  enlarged  in  an 
orderly  manner  with  convenience  of  access  between  the 
operating  parts  and  the  administrative  center  of  the  group. 
Basins  and  reservoirs  may  expand,  if  necessary,  forward 
from  the  building,  utilizing  a  space  covered  over  by  lawn. 
Plants  in  cities  up  to  100,000  population,  or  somewhat  more, 
may  thus  be  designed  without  the  necessity  for  separating 
the  pumping  and  filtration  plants. 

Fireproof  Construction — The  modern  water-works  station 
should  be  the  last  building  to  burn  in  any  community. 
Many  water-works  stations  are  practically  fireproof  except 
for  the  roof  construction,  windows,  and  the  doors.  It  is 
practicable  to  build  stations  today  without  using  a  stick  of 
wood,  and  at  moderate  costs  as  compared  to  wood.  Mill- 
work  has  increased  in  price  to  such  extent  that  there  is 
little  difference  between  wood  and  metal  frames,  and  con- 
crete and  tile  construction  is  generally  used  for  roofs  in 
the  most  modern  stations. 

Building  Materials — For  underground  structures  or  for 
other  structures  more  or  less  concealed  and  protected  from 
the  weather,  concrete  gives  excellent  service.  Where  exposed 
to  view  or  subjected  to  the  action  of  the  elements,  it  is  not 
proving  a  satisfactory  building  material.  Wherever  pos- 
sible it  is  wise  to  so  design  reservoirs  that  they  may  be 
filled  over  and  sodded,  thus  protecting  the  concrete  from  the 
expansion  and  contraction  of  hot  sun  and  winter  cold,  and 
incidentally  better  protecting  the  water  from  extremes  of 
temperature. 

For  superstructures,  brick  and  stone  are  the  most  satis- 
factory materials  for  exteriors,  terra  cotta  may  be  useful 
upon  the  interior  or  exterior.  Upon  the  interior  the  surface 
should  be  clean  and  non-absorbent.  For  floors  concrete  is 
satisfactory  only  in  the  cheaper  structures  where  it  may  be 
successfully  used  if  covered  with  a  heavy  non-absorbent 
paint  especially  adapted  to  concrete.  In  the  better  stations 
terrazzo  or  tile  is  justified. 

Walls,  particularly  where  damp,  as  in  the  pumping  pits 
should  be  faced  with  a  non-absorbent  substances  such  as 
enamel  brick  built  at  least  head  high.  Above  this  plane 
pressed  brick  is  satisfactory.  At  present  a  rock  plaster  is 
available  almost  as  hard  as  stone  which  can  be  worked  into 
very  attractive  panel  designs  at  moderate  cost. 

For  the  roof,  exposed  steel  trusses  are  generally  used  with 
steel  purlines  and  a  roof  covering  of  reinforced  concrete  or 
tile.  To  prevent  sweating  in  cold  weather  a  double  ceiling 
is  desirable.  This  may  be  accomplished  by  rock  plaster  on 
metal  lath  hung  from  the  purlines.  Thin  concrete  roofs 
usually  become  a  nuisance  at  certain  times  from  dripping. 
A  single  thickness  of  5  in.  is  usually  sufficient  to  prevent 
the  serious  collection  of  drops.  A  double  ceiling  completely 
eliminates  the  trouble  and  costs  comparatively  little  more. 
Skylights  and  ventilators  must  be  guarded  with  gutters  for 
satisfactory  results. 

Architectural  Co-operation — It  would  be  well  if  all  engi- 
neers would  utilize  the  services  of  an  architect  in  the 
planning  of  conspicuous  engineering  works.  A  good  architect 
possesses  a  knowledge  of  orderly  arrangement  and  of  the 
selection  and  grouping  of  materials  not  possessed  by  most 
engineers.  On  many  classes  of  structure  the  architect 
should  be  and  is  the  master  builder  and  the  engineer  is 
properly  a  subordinate.  Upon  such  special  structures  as 
water-works  buildings  the  engineer  must  be  the  master 
builder,  but  he  is  wise  if  he  fully  utilizes  the  services  of  one 
skilled  in  architectural  design.  This  must  be  done  by 
co-operation,  the  engineering  plans  and  the  architectural 
plans  should  be  worked  out  together  step  by  step,  as  a  unit. 
The  water-works  manager  should  not  ignore  public 
approval  relating  to  his  work  and  his  plant.  Self-respect 
engenders  respect  from  others.    Capable  operators  say  that 
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eiiiployees  take  better  care  of  their  machinery  and  are  more 
contented  when  working  in  attractive  surroundings.  A  good 
plant  is  an  important  element  of  good  service.  The  time 
has  come  when  water-works  designers  can  safely  plan  for 
the  future  and  build  for  permanence. 
*     *     * 

Estimating  Bills  When  Meters  Fail  to  Register 

By  W.  C.  Ha^vley 

Chief  Engineer  and  General  Superintendent,  Pennsylvania  Water 
Co.,  Wilkinsburg,  Pa. 

THERE  are  few  more  perplexing  duties  which  the  water- 
works manager  is  called  upon  to  perform  than  estimating 
what  is  the  proper  and  just  amount  of  water  to  be  charged 
for  when  the  meter  has  stopped  registering.  Fortunately 
a  very  small  percentage  of  the  meters  in  sei-vice  fail  to 
register  and  again,  fortunately,  in  the  majority  of  such 
cases  there  is  little  difficulty  in  making  a  bill  to  which  there 
can  be  no  reasonable  objection  on  the  part  of  the  consumer, 
but  there  are,  occasionally,  cases  for  which  it  is  extremely 
difficult  to  find  a  satisfactory  solution. 

It  is  important  that  the  fact  that  a  meter  is  not  registering 
should  be  discovered  at  the  earliest  opportunity.  The  meter 
reader  should  therefore  be  given  instructions  to  pay  par- 
ticular attention  to  this  matter.  In  case  the  registration  for 
the  period  is  less  than  ordinary  he  should  open  a  spigot 
and  watch  the  1-ft.  hand  to  see  if  the  meter  is  registering. 
The  meter  books,  when  returned  to  the  office  after  reading, 
should  be  carefully  inspected  and  all  suspicious  readings 
should  be  listed,  and  inspectors  sent  to  make  check  readings. 
This  will  be  found  worth  while  not  only  in  picking  up  meters 
which  are  not  registering  and  have  been  overlooked  by  the 
meter  reader,  but  in  the  elimination  of  mistakes  in  meter 
reading,  and  thus  saving  trouble  over  incorrect  bills. 

In  cases  where  the  rate  of  registration  has  not  been 
uniform  it  may  be  advisable  to  use  as  a  basis  the  rate  of 
registration  for  the  period  immediately  preceding  the  billing 
period  or  to  use,  at  least  as  a  check,  the  rate  for  a  period  of 
three  or  four  weeks  after  a  new  meter,  or  the  old  meter 
repaired,  has  been  set.  If  there  is  a  material  difference 
between  the  rates  of  registration  immediately  before  and 
after  the  period  to  be  billed  it  may  be  best  to  use  the  average 
of  the  two  rates  as  the  basis  for  billing  if  the  two  periods 
were  of  about  equal  length.  If  they  were  not,  probably  the 
best  solution  will  be  made  by  the  use  of  squared  paper,  using 
the  horizontal  scale  for  time  and  the  vertical  scale  to  repre- 
sent either  the  meter  readings  or  registration.  By  prolong- 
ing the  lines  into  the  period  for  which  the  registration  is 
to  be  estimated  until  they  intersect,  we  can  find  the  probable 
date  when  the  change  in  rate  of  registration  took  place, 
and  thus  determine  approximately  the  periods  during  which 
each  rate  of  registration  occurred  and  the  total  amount. 


Miscellaneous  Matters 

Question  Box — Flushometer  water  closet.s  aroused 
much  interest.  Dow  R.  Gwinn  said  that  the  Terre 
Haute  Water  Co.  does  not  allow  flushometer.i.  In  one 
case  an  exception  was  made  but  the  company  held  fast 
to  its  rule  for  a  S-in.  service  pipe  from  the  main  to  the 
curb  riaid  at  its  expenss).  The  plumber  had  already 
put  in  a  H-in.  service  pipe  from  the  curb  to  the  house 
for  the  property  owner.  It  was  agreed  to  let  this  be 
u.sed  but  on  it  the  house  owner  installed  a  40-gal.  tank 
so  pipe-connected  that  its  upper  portion  serves  as  an 
air  cushion  when  the  closet  is  flushed.  It  has  given 
satisfaction.  W.  C.  Hawley.  Wilkinsburg,  Pa.,  reported 
the  use  of  a  similar  device.  J.  N.  Chester.  Pittsburgh, 
argued  for  services  and  meters  as  large  as  any  cus- 
tomer desires  but  with  a  service  charge  based  on  the 
size  cho.sen.  W.  S.  Cramer,  Lexington,  Ky.,  has  found 
that  a  service  charge  of  $1.50  per  quarter  will  not  deter 
the  use  of  flushometers  but  a  $3  charge  will.    A  speaker 


interested  in  the  sale  of  flushometer  valves  stated  that 
thirty  per  cent  of  all  decent  water  closets  put  in  have 
been  of  the  flushometer  type.  This  type  may  need  a 
larger  service  but  it  conserves  water,  he  said. 

Briefer  Mention — Meteorological  observations  by 
water  departments  up  to  the  full  range  of  the  general 
run  of  Weather  Bureau  stations,  were  urged  by  Scot- 
land B.  Highland,  Clarksburg,  W.  Va.,  where  such 
observations  are  conducted  by  the  Water  Board,  In- 
cluding the  maintenance  of  automatic  recording  gages 
on  each  main  tributaiy  in  the  water  shed.  Frank  C. 
Jordan,  Indianapolis,  urged  co-operation  between  water 
companies  or  departments  and  city  departments  in 
general.  He  cited  such  co-operation  between  the  Indian- 
apolis Water  Co.  and  the  fire,  health  and  school  depart- 
ments of  that  city,  the  joint  activities  including  means 
to  finance  domestic  plumbing  installations  in  small 
houses.  The  use  of  a  portable  air  compressor  mounted 
on  a  Ford  truck,  for  breaking  concrete  pavement  and 
other  purposes  was  described  by  F.  C.  Amsbary,  Cham- 
paign, 111.  The  outfit,  including  pavement-breaking 
tools,  cost  $1,723.  Its  feasibility  for  so  small  a  place 
is  due  to  leasing  it  to  local  contractors. 

In  a  paper  on  "Unaccounted  For  Water,"  J.  N. 
Chester,  Pittsburgh,  reviewed  data  showing  figures 
from  an  average  of  27  per  cent  reported  in  1916  (Joiir- 
nal  N.  E.  W.  W.  Association)  to  approximately  38  per 
cent  at  Norfolk,  Va.,  and  Knoxville,  Tenn.  In  the  Pitts- 
burgh rate  case  33  per  cent  was  allowed.  Mr.  Chester 
has  found  the  combination  of  the  pitometer  and  the  geo- 
phone  useful  in  locating  leaks. 

Laying  water  mains  and  service  connections  in  the 
same  trench  but  above  the  sewers  when  the  latter  are 
in  rock  is  practiced  in  New  York  City  for  economy,  said 
W.  W.  Bush,  but  the  water  pipe  is  not  laid  until  some 
months  after  the  sewers.  From  Cleveland  Mr.  Ruggles 
reported  that  water  and  sewer  pipes  are  laid  in  trenches 
5  ft.  apart,  except  that  in  rock  services  are  laid  on  a 
shelf  above  the  sewer. 

Whether  the  service  pipes  from  main  to  curb  should 
be  laid  when  the  main  is  put  down  or  at  least  before  the 
street  is  paved  brought  out  a  variety  of  opinion,  but  of 
those  who  spoke  there  seemed  to  be  a  majority  against 
compelling  service  installations  in  the  streets  before 
actual  connections  to  houses  are  to  be  made.  This  was 
based  on  the  uncertainty  of  both  the  time  and  the  exact 
location  of  the  house  connection  and  the  large  idle  and 
sometimes  wasted  investment  that  may  result  when 
services  are  made  before  houses  are  built  or  connected. 

Algae  growths  was  a  question-box  topic  that  brought 
many  to  their  feet.  W.  S.  Cramer,  Lexington,  Ky.,  said 
that  in  treating  water  with  copper  sulphate  bays  and 
ponded  areas  should  not  be  overlooked.  At  the  inlet  of 
a  small  stream  to  a  reservoir  he  applies  copper  sulphate 
by  means  of  a  bag  of  close  weave  attached  to  a  paddle 
wheel  driven  by  the  stream. 


Boundary  Commissioner  Arthur  A.  Stiles 

Through  an  error  in  the  United  States  Supreme  Court 
order,  the  name  of  Arthur  A.  Stiles  was  given  as  Arthur 
L.  Stiles  in  the  assignment  as  commissioner  of  the 
Supreme  Court  to  determine  the  boundary  between 
Texas  and  Oklahoma.  The  error  was  repeated  in  the 
article  describing  the  boundary  survey  work  In  Engi- 
neering News-Record,  Apr.  10, 1023.  It  is  here  corrected 
as  a  matter  of  record. 
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Lining  Coal  Bunkers  with  Concrete 

By  C.  M.  Daily 

Engineer-in-Charge  Supply  and  Purifying  Section.  Division  at 
Water-Woiks,  St.  Louis,  Mo. 

STEEL  coal  bunkers  having  elliptical  bottoms  were 
erected  in  the  Baden  boiler  room  of  the  St.  Louis 
water-works  in  1920  and  heavily  coated  with  asphaltic 
paint.  The  bunkers  were  built  so  close  to  the  roof 
that  the  roof  girders  passed  through  them.  After  two 
years'   service   the   roof  girders,   steel   sides   and   bot- 


^ 


GUNITED  COAL  BUNKER,  ST.  LOUIS  WATER-WORKS 

toms  of  the  bunkers  were  beginning  to  corrode.  It  was 
decided  in  March,  1922,  to  cover  the  inside  of  the  bunk- 
ers and  the  roof  girders  with  gunite.  The  surface  was 
cleaned  with  a  sand  blast  and  holes  were  drilled  and 
tapped  in  the  sides  and  bottoms  of  the  bunkers  4  ft. 
c.  to  c.  Stud  bolts  were  screwed  in  the  holes  with  the 
heads  extending  about  :!  in.  from  the  plates.  Over  the 
entire  bunker  surface  to  be  protected  a  triangular  mesh 
reinforcing  wire  weighing  28  lb.  per  100  sq.ft.  was  laid 
and  wired  to  the  stud  bolts,  after  which  IJ  in.  of 
gunite  was  applied  in  three  coats.  The  roof  girders 
were  wrapped  with  the  reinforcing  wire  and  covered 
with  gunite  applied  the  same  as  on  the  bunker.  Cement 
gun  No.  0  was  used  for  the  purpose. 

It  was  found  necessary  to  cover  the  bunkers  with 
tarpaulins  to  prevent  sand  grains  from  rebounding  and 
injuring  the  machinery  in  the  boiler  room;  this  made 
the  work  exceedingly  difficult  and  uncomfortable  for  the 
nozzle  man 

The  cost  of  covering  10,650  sq.ft.  6f  surface  was: 

Cents  per 
Sq.  Ft. 

Lii'bor,   sand-blast    4.0 

Labor,   drilling    3.9 

Labor,    wiring     3.2'1 

Shooting  gunite    12.1 

lliscellaneous  and  overhead   5.9 

Wire     2.28 

Bolts     IS 

Cement  ' 4.56 

Sand I.IS 

Total      37.34 


The  costs  of  labor  items  are  high,  due  principally  to 
the  care  exercised  in  preventing  sand  grains  from  re- 
bounding, and  also  to  the  presence  of  roof  girders  which 
pass  through  the  bunkers.  When  work  was  first  started, 
experienced  machine  men  were  employed,  but  after  a 
short  time  it  was  found  much  cheaper  to  break  in  new 
men  who  were  willing  to  learn  than  to  use  the  old  men 
who  were  not  accustomed  to  this  particular  type  of 
work. 

While  the  cost  of  37.34c.  per  square  foot  seems  high 
it  is  much  cheaper  than  placing  forms  inside  of  the 
curved  surface  and  pouring  the  concrete,  as  was  done 
in  similar  bunkers  a  few  years  before  at  one  of  the 
other  pumping  stations. 


Simplified  Pumping  Station  Records 

By  H.  R.  Cady 

Mechanical  Engineer,  Bureau  of  Water,  Philadelphia 

IN  A  modern  pumping  station,  particularly  one  having 
steam-driven  pumps,  there  are  so  many  different  and 
varying  pressures,  temperatures  and  possible  measure- 
ments of  weight  or  volume  that  if  care  is  not  exercised 
to  select  readings  having  particular  significance,  and 
susceptible  to  modification  by  varying  operating  meth- 
ods, a  mass  of  figures  having  no  real  value  may  be  col- 
lected. Too  numerous  readings,  not  definitely  corre- 
lated with  operating  efficiency,  are  only  a  little  better 
than  no  records  and  are  costly  to  obtain. 

In  the  Philadelphia  Bureau  of  Water,  where  for- 
merly a  rather  complicated  pumping  station  log  was 
in  use,  the  simple  82  x  11-in.  sheets  reproduced  here- 
with provide  all  desired  information  on  work  done, 
units  in  service  and  fuel  consumed.  The  sheet  for 
pump  and  generator  units  covers  combined  pumping  and 
generator  stations  and  stations  having  either  motor- 
driven  pumps  or  steam-driven  units  of  plunger  or  turbo- 
centrifugal  type. 

To  bring  station  operations  down  to  a  basis  which 
may  be  easily  and  quickly  grasped,  daily  station  work 
is  expressed  in  terms  of  duty  in  foot-pounds  per  100  lb. 
of  coal.  To  localize  somewhat  the  lack  of  efficiency, 
evaporation  of  water  per  pound  of  coal  is  figured  and 
also  slip  of  pumps.  Slip  as  applied  to  centrifugal  pumps 
is  a  misnomer  but  the  figure  called  slip  in  that  case 
is  really  an  expression  of  capacity  deficiency  based  on 
what  the  pump  will  do  if  kept  in  good  condition  and 
operated  properly.  The  three  values  mentioned  to- 
gether with  quantity  of  water  pumped,  are  posted  daily 
in  the  offices  of  the  chief  engineer  and  the  superin- 
tendent of  pumping  stations.  Posting  on  graphic  charts 
is  done  by  means  of  short  glass  headed  pins  of  different 
colors.  At  the  end  of  each  month  the  average  values  of 
evaporation  and  duty  are  plotted  on  a  similar  graphic 
sheet  and  these  prints  are  sent  to  all  engineers  in  order 
to  permit  comparison  of  results.  Since  this  chart  is 
progressive  the  last  one  of  the  year  is  kept  for  a  per- 
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PUMPING  STATION  RECORD  FORMS  AND  CHART  BUREAU  OK  WATER.  P»"-ADE'.PHIA    PA. 
The  orlBlnal  three  tabular  record  BhecU  are  gjxll   In.,  an.l  of  the  graphic  chart  about  14x18  In 

manent  record,  but  daily  charts  are  not  preserved  unless        As  a  basis  of  comparison,  a  duty  based  on  results  of 
required  for  the  study  of  some  particular  question.  various  parts  of  station  equipment  has  been  calculated. 
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Bronze  Tablets  on  Bridge  Preserve 
Data  on  Structural  Details 

ELABORATION  of  an  idea  first  adopted  by  the  Na- 
tional Park  Service  in  1918  in  Yosemite  National 
Park  has  led  to  embedding  in  bridges  over  the  Merced 
River  bronze  plates  showing  the  stress  diagrams  and 
giving  load  information  upon  which  the  bridge  design 
was  based.  Use  of  bronze  plates  was  first  made  in  1918 
when  one  was  placed  upon  the  new  power  house  build- 
ing. The  original  plates  were  set  merely  for  informa- 
tive purposes  and  carried  the  names  of  the  Secretary  of 
the  Interior,  director  of  the  National  Park  service  and 
superintendent  of  the  park  at  that  time,  as  well  as  the 
names  of  the  designers  and  builders  and  references  to 
acts  of  Congress  appropriating  funds  for  the  plate. 


From  Job  and  Office 

Hints  that  Cut  Cost  and  Time 


This  idea  was  enlarged  upon  in  the  construction  of 
two  or  three  bridges  later  on.  The  accompanying  pho- 
tographs indicate  clearly  the  character  of  data  included 
on  the  bronze  tablets.  The  suggestion  to  place  the 
bronze  tablets  came  from  Gutleben  Brothers,  the  con- 
tractors who  built  the  Sentinel  bridge  as  well  as  the 
Stoneman  bridge,  both  of  which  are  structures  several 
years  old. 

The  superintendent  of  Yosemite  National  Park  as- 
serts that  the  idea  has  not  been  uniformly  followed  out 
in  subsequent  bridge  construction  but  asserts  that  the 
idea  has  a  great  deal  of  merit  inasmuch  as  in  the  mark- 
ing of  large  bridge  structures  which  will  stand  for  many 
years  stress  and  structural  details  are  imperishably 
preserved  whereas  original  drawings  might  become  lost 
or  destroyed. 

The  plates  are  made  of  bronze  about  8x10  in.  and  are 
placed  in  such  position  on  the  structure  that  they  can 
easily  be  seen  by  those  who  cross  the  bridge. 


An  Emergency  Standpipe  Works 
Successfully  at  Waltham 

DURING  the  fall  of  1922  it  was  necessary  to  empty 
and  repair  the  concrete  standpipe  of  the  Waltham, 
Mass.,  water-works  system,  and  George  Brehm,  director 
of  public  works  was  confronted  with  the  necessity  of 
providing  an  equivalent  head  of  water  on  the  city  mains 
while  the  standpipe  was  empty.  The  elevation  of  the 
only  other  source  of  supply,  the  old  city  reservoir,  was 
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BRONZE  BRIDGE  PLATES  GIVE  DESIGN  DETAILS 
In  the  upper  view  is  shown  the  plate  an  the  Sentinel  Bridge  and   in  the  lower  view  that  on  the  Stoneman  Bridge. 
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205  ft.  while  the  recent  development  of  outlying  sections 
of  the  city  required  a  head  of  not  less  than  235  ft.  To 
provide  this  head  an  8-in.  w^rought  iron  pipe  was 
tapped  into  the  24-in.  feed  pipe  that  normally  supplied 
the  standpipe  and  was  run  up  onto  the  embankment  of 
the  old  city  reservoir.  Here  the  pipe  was  run  up  into 
the  air  to  an  elevation  of  276  ft.  and  then  turned  our 
over  the  reservoir  so  that  the  discharge  would  fall  clear 
of  the  embankment.  The  pipe  was  securely  guyed 
against  wind  pressure.  The  pumps  were  then  started 
and  kept  running  twenty-four  hours  a  day,  the  speed 
being  regulated  to  maintain  enough  pressure  to  keep  a 
slight  overflow  from  the  8-in.  pipe.  This  method  of 
maintaining  the  pressure  in  the  mains  was  continued 
for  a  month  with  complete  success. 


Street  Signs  of  Bracket  Type  Installed 
at  Portland,  Ore. 

THE  CITY  of  Portland,  Oregon,  has  installed  110 
new  street  signs  covering  about  forty  city  block- 
in  the  west  side  business  district.  Two  signs  are  placed 
at  each  intersection  on  diagonally  opposite  corners.  The 
sign  consists  of  a  3-in. 
galvanized-iron  standard 
surmounted  by  two  arms 
at  right  angles,  each  made 
up  of  two  plates  of  No.  14 
gage  ingot  iron  placed 
back  to  back  and  spot- 
welded  on  the  ends.  Street 
names  are  readable  frorn 
four  directions.  White 
letters  are  raised  upon  a, 
background  of  blue.  The 
.sign  plates  are  placed  at 
a  height  of  8  ft.  above  the 
sidewalk. 

Where  city  light   posts 
are    suitably    located    the 
signs  arc  bracketed  to  the 
post  at  the  proper  height. 
Where  the  standards  are 
used  they  are  held  rigidly 
in    place    by    being    em- 
bedded   in    2    ft.    of    concrete.      The    bottom    of    the 
.■•tandard  i.s  split  by  a  6-in.  slot  and  edge.s  are  flared  out 
in  order  to  secure  a  firm  anchorage  in  the  concrete  base. 
They  an  set  about  2  ft.  back  from  the  face  of  the  curb. 

The  contract  for  standards  and  sign  plates  was 
awarded  to  the  Coast  Culvert  &  Flume  Co.  of  Portland. ' 
The  price  bid  by  thi.s  company  on  the  plates,  of  which 
there  arc  440,  was  $338.30  f.o.b.  Denver,  Colo.  The 
price  on  the  3-in.  posts,  110  in  number,  was  $6..'50  each, 
which  included  the  four-way  monnling  for  the.  sign 
plates  attached  to  the  tops  of  the  post.s.  The  special 
brackets  used  on  light  po.sts  were  made  in  the  municipal 
shop  at  a  cost  of  about  $5  each. 

It  is  expected  that  the  use  of  these  signs  will  be 
extended  to  other  parts  of  the  city,  especially  throughout 
its  central  part. 


BRACKET    STREET    SIGN    8 
FT.  ABOVE  PAVEMENT 


Electrically-Operated  Valve  Opener 
for  Pumping  Station  Gates 

FOR  operating  the  one  hundred  valves  in  the  pipe 
lines  leading  from  the  pumping  station  of  the 
Detroit  water-works  a  two-wheeled  hand  push-cart 
valve  opener  has  been  in  successful  operation  for  more 
than  a  year.  The  valves  are  equally  divided  between 
the  42-  and  48-in.  sizes  and  formerly  were  opened  or 
closed  by  hand.  A  48-in.  valve  requires  40  minutes' 
time  of  two  men  to  make  the  225  turns,  but  with  the 
present  motor-driven  opener  these  large  valves  can  be 
closed  in  7  minutes,  a  decided  advantage  when  a  serious 
break  has  occurred.  Bypass  valves  are  always  closed 
by  hand. 


r>l-;TROIT    I'l'.MIMNU  STATKiX   \.\l,\V,  OF'EXi:K 
Triple  reduction  from  motor  to  valve  stem  effected  by  belt. 
•  haiii   and    bevel   gear   permits   closing   a    4S-in.    gate    in    7 
minutes. 

The  machine  consists  of  a  5-hp.  motor  driving  -a 
4-in.  belt  connected  to  a  pulley  on  a  jackshaft  which 
:s  supported  by  pulley  hangers.  The  jackshaft  carries 
a  sprocket  driving  through  a  chain  the  large  sprocket 
wheel  shown  in  the  center  of  the  picture  (reproduced 
herewith),  which  in  turn  drives  the  bevel  gear  reduc- 
tion unit  carrying  the  gate  key.  The  latter  slides  u,t 
and  down  on  a  feather  key  through  the  horizontal  gear, 
so  that  it  may  easily  be  dropped  over  a  gate  stem,  after  ' 
which  the  two  supporting  legs  at  front  and  rear  ar^ 
blocked  up  to  level  the  platform. 

All  stems  are  made  with  2-in.  square  heads  for  socket- 
wrenches..  The  anchor  rods  prevent  side  motion' 
although  they  are  not  often  needed,  according^to  Harry 
W.  Gould,  superintendent  of  the  pumping  station. 

Current  is  furnished  to  the  three  plugs  located  at 
convenient  points  around  the  pumping  station  yard. 
The  locations  of  these  plug-in  points  and  all  the  valves  ' 
are  noted  on  a  map  in  the  station  on  which  are  "open" 
and  "shut"  markers,  changed  as  the  valves  are  oper- 
ated. Asjthe  first  of  the  three  reductions  is  by  a  belt 
which  can  slip  the  valves  start  without  jerking.  A 
counter  on  the  large  bevel  gear  enables  the  operator 
to  shut  oflF  the  current  2  or  3  turns  before  the  final 
open  or  closed  position  is  reached  although  no  harm 
would  ensue,  the  belt  simply  slipping.  The  final  seating 
turns  are  made  hy.  hand. 

The  valve  opener  was  devised  by  H.  B.  Kenney,  for- 
merly assistant  superintendent,  and  built  in  the  shops  of 
the  water  department. 
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Slide  Rule  Solution  of  Cosine  Formula 

By  D.  L.  Bissell 

City  Engineer's  Office,  San  Diego,   Calif. 

WHAT  I  consider  a  much  .simpler  method  of  solving 
the  cosine  formula  by  slide  rule  than  that  given  in 
Engineering  News-Record,  April  26,  p.  759,  is  contained 
in  the  following  paragraphs.  Referring  to  the  accom- 
panying figure : 

Set  the  index  of  the  sine  scale  to  415,  then  on  the 
A  scale  opposite  30  deg.  20  min.  read  210,  representing 
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FIGURE  FOR  SOLVING  COSINE  FORMULA 
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the  altitude  of  the  triangle.  On  the  A  scale  opposite  59 
deg.  40  min.  (the  complement  of  30  deg.  20  min.  and  the 
third  angle  of  the  right  triangle  BDC)  read  358,  the 
third  side  of  the  triangle  BDC. 

Then,  on  the  tangent  scale  set  the  index  to  374  ( 732  — 
358).  Over  210  on  the  D  scale  read  the  angle  CAB,  29 
deg.  20  min.  Set  sine  of  29  deg.  20  min.  to  210  and  on 
the  A  scale  read  428  -f-,  the  required  side. 


From  Job  and  Office 

Hints  that  Cut  Cost  and  Time 


For  ease  in  comparing  the  necessary  roof  construc- 
tion for  different  depths  of  tunnel  the  four  important 
factors,  total  thickness  of  slab,  area  of  steel  required 
per  lineal  foot  of  tunnel,  number  of  i-in.  round  rods 
and  the  spacing  of  these  rods  were  reduced  to  functions 
of  D,  or  the  distance  from  the  surface  of  the  ground 
to  the  top  of  the  tunnel  roof  slab,  and  platted  as  curves 
on  the  accompanying  diagram. 

The  various  assumptions  upon  which  these  curves  are 
based  are  as  follows:  The  concrete  is  proportioned  as 
a  1:2:4  mix  capable  of  developing  a  stress  of  2,000 
lb.  at  28  days  with  unit  stresses  of  16,000  and  650  lb., 
respectively,  for  steel  and  concrete.  The  weight  of  the 
soil  was  found  to  average  100  lb.  per  cu.ft.  and  the  con- 
crete 150  lb.    A  live-load  of  35  lb.  per  sq.ft.  was  assumed 


No.  of  ^''''RooIs  per  Foot 
2       3       4 


T          Spacing   of  Vg     Rods  in   Inches 
0       \\ 2 3      4 5      6    _7_  8       9      10 


Diagram  for  Designing  Tunnel  Roof  Slabs 

By  Richard  P.  Wallis 

The  Lundoff-Bicknell  Co.,  Cleveland,   Ohio 

THE  accompanying  diagram  was  recently  prepared 
by  the  writer  to  aid  in  the  study  of  the  economics 
involved  in  the  location  of  a  reinforced-concrete  service 
tunnel  contemplated  for  a  certain  large  industrial  plant. 
In  this  particular  plant  it  was  proposed  to  convey  the 
various  utility  services,  such  as  heating  mains  and 
returns,  water  supply,  electrical  lines  and  low-voltage 
circuits,  by  tunnel  from  the  central  power  plant  to  the 
various  units  in  the  group.  A  cross-section  6  ft. 
wide  and  6  ft.  6  in.  high  was  established  as  a  standard 
for  this  tunnel.  The  lines  of  pipe  were  supported  on 
iron  racks  so  no  direct  load  from  this  source  is  carried 
by  the  roof. 

As  the  topographical  features  of  the  area  occupied  by 
this  group  contain  many  eminences  and  depressions 
it  was  evident  from  the  first  that  it  would  prove  un- 
economical to  establish  a  uniform  construction  for  the 
tunnel  in  all  locations.  The  nature  of  the  soil  is  such 
that  the  pressure  on  the  side  walls  varies  but  little 
for  different  depths  and  accordingly  the  principal  pres- 
sure to  guard  against  is  that  caused  by  the  hydrostatic 
pressure  of  the  ground  water.  The  tunnel  was  there- 
fore designed  with  a  constant  cross-section  with  the 
exception  of  the  roof  slab  which  varies  for  different 
depths  and  was  well  waterproofed  with  integral  water- 
proofing at  the  same  time  provision  being  made  for 
carrying  away  whatever  groundwater  there  might  be 
present  by  parallel  lines  of  drain  tile  laid  at  each  side 
of  the  tunnel. 
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I       234561       8       9      10 
Total  Depth   of  Slab  in  Inches 
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Square  Inches  of  Steel  per  Foot 
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650  Live  Load  =  351b.  per  Sq.ft.  J  =0.87 
IS  Concrefn  ^  ISO  lb.  per  Cu.ftt  M  =  ^ 
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DIAGRAM  TO  FACILIT.\TE  DESIGN  OF  PIPE  TUNNELS 

aa  superimposed  on  the  surface  of  the  ground.  This  is 
about  the  maximum  load  likely  to  be  caused  by  a  gather- 
ing of  people.  As  will  be  noted  from  the  above  this 
diagram  applies  only  to  those  locations  where  the  prob- 
able live-load  will  not  exceed  that  limit.  Under  roads  or 
in  other  locations  where  subjected  to  concentrated  loads 
.•■•pecial  construction  must  be  resorted  to  to  meet  the 
individual   requirements   of  location. 

The  limits  of  depth  selected  for  the  diagram  are  from 
2  to  16  ft.,  the  former  being  the  minimum  amount  of 
earth  necessary  to  support  vegetation  and  the  latter 
representing  about  the  maximum  depth  set  by  the  re- 
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The  height  h  corresponding  to  any  horizontal  c  can 
be   determined   from 


for  Contractor  dnd  Enginoei*^ 


quirements  of  the  service  lines  contained  within  the 
tunnel. 

The  use  of  i-in.  round  rods  as  reinforcing  for  the 
roof  slab  was  assumed  in  the  preparation  of  this 
diagram.  Any  other  size  rods  might  have  been  adopted 
in  this  connection  but  the  size  selected  represents  a 
conservative  mean  as  regards  availability  and  ease  in 
handling. 

No  attempt  was  made  to  vary  the  design  of  the  roof 
slab  for  local  variations  of  depth  as  this  practice,  while 
possibly  economical  as  regards  the  quantity  of  concrete 
and  steel  necessary,  only  leads  to  endless  confusion 
and  increased  cost  in  the  actual  con.struction  of  the 
work  in  the  field.  Different  units  of  tunnel  were,  how- 
ever, arbitrarily  considered  as  having  the  same  roof 
section  area,  the  section  selected  in  each  case  being 
that  capable  of  sustaining  the  maximum  load.  The 
determination  of  the  length  of  such  units  is  influenced 
by  the  relation  of  the  grades  established  by  the  pipes 
and  the  surface  of  the  ground. 

It  becomes  possible  by  the  use  of  this  diagram  to  esti- 
mate with  considerable  speed  and  accuracy  the  quan- 
tity of  concrete  and  steel  required  for  various  tunnel 
layouts.  To  increase  the  facility  with  which  reference 
may  be  made  to  the  various  curves  the  base  line  for 
each  curve  is  shown  in  the  same  convention  as  the 
curve  itself. 

The  use  of  this  diagram  is  simple.  Suppose  for  ex- 
ample that  the  maximum  depth  assumed  for  a  section 
of  tunnel  is  10  ft.  It  is  only  necessary  to  enter  the 
diagram  on  the  horizontal  line  corresponding  to  10  ft. 
on  the  vertical  scale,  continuing  until  intersecting  curve 
marked  "Total  depth  of  slab  in  inches."  Referring  this 
interi^ection  to  the  horizontal  scale  corresponding  to  this 
curve  the  value  is  read  off  as  7.9  or  8  in.  This  value  of 
8  in.  includes  1  in.  of  fireproofing  below  the  steel.  The 
corresponding  values  obtained  for  "Area  of  steel," 
"Number  of  S-in.  round  rods,"  and  "Spacing  of  i-in. 
round  rod.s"  are  0.636  sq.in.,  2.1  rods  and  5.8  or  53  in., 
respectively. 


Determining  Height  of  Tower  Panels 
When  Diagonals  Are  Parallel 

By  A.  L.  Frost 

Roston,  Mass. 

TT  7TIEN  FOR  the  sake  of  appearance,  or  for  other 
VV  reasons,  it  is  required  that  the  diagonals  of  a 
tower  or  bent  be  parallel,  the  problem  is  that  of  divid- 
ing a  trapezoid  (or  an  isoceles  trapezium)  into  v  panels 
in  such  a  way  that  the  diagonals  shall  be  parallel.  For 
instance,  let  it  be  required  to  divide  the  bent  .shown  in 
the  accompanying  figure  into  six  panels. 

To  effect  this  we  u.ie  the  following  formula.s,' where 
n  is  the  number  of  panels: 

c,"      =  o"-'.6 
c,""'  ^  c,""'.6 

'•"■'=  c,"'.h,  and  so  on 


a  —  c  \ 


]<-i>->i 


H 

P^ 

p^ 

P^ 

u^ 

^i^ 

>^ 

For  most  practical  pur- 
poses it  will  be  sufficiently 
accurate,  after  computing 
the  first  horiztonal  from 
f "  ^  a"'\b 


h- 


X  h 
hi  : 
.i.JL 


towt;r  with  diagonals 
parallel 


or  c,  =  ,    a"-\b       (1) 
to  determine  h,  from 

After  drawing  c,  and 
the  first  diagonal,  which 
determine  the  first  panel, 
the  remaining  panels  can 
be  found  with  sufficient 
accuracy  graphically. 

Thus,  if  a  =  6  ft.,  b  — 
4  ft. ;  H  =  18  ft.,  n  =  6, 
we  have  by  substituting 
in  (1) 


r^  =  1     6"  X  4  =  5.608 
Substituting  this  value  for  r,  in   (2) 


K  = 


18(6  —  5.608) 


4  —  ""      2 

ft=  3  ft.  6i  in 


18  ^  =  3.528.  i.e.; 


Hold  Plate-Girder  Abutments  by  Brackets 

IN  ORDER  to  hold  the  yielding  abutments  of  a  deck 
plate-girder  railway  bridge  of  34-ft.  span  near  Vienna, 
Austria,  downward-projecting  steel  brackets  have  been 
attached  to  the  bottom  flange  of  the  girders  close  to 
each  abutment,  and  the  abutments  blocked  against 
these  brackets  to  hold  them  from  movement.  The  case 
is  reported  by  L.  Herzka  in  Der  Bauiiu/eJiifur  of  Nov. 
15.  The  abutments  showed  movement  soon  after  the 
bridge  was  built,  which  was  a  number  of  years  ago,  and 
ultimately  the  span  at  the  bridge  seats  was  shortened 
16  in.  A  system  of  timber  struts  was  wedged  between 
the  abutments  to  hold  them.  This  strutting  was  effec- 
tive, but  when  the  timberwork  was  weakened  by  decay 
a  more  permanent  bracing  system  was  decided  upon. 
The  four  main  girders  were,  therefore,  fitted  close  to 
each  abutment  with  brackets  riveted  to  the  bottom 
flange  and  projecting  6  ft.  down.  The  face  of  the 
bracket  is  about  12  in.  away  from  the  face  of  the  abut- 
ment. Timber  wales  bearing  against  a  lagging  of 
planks  to  distribute  the  pressure  to  the  masonry  are 
wedged  tightly  against  the  brackets.  The  strength  of 
the  brackets  is  proportioned  for  a  thrust  of  13  tons 
each,  an  amount  computed  from  the  theoretical  active 
earth  pressure  against  the  abutments.  This  bracing 
.system  was  installed  early  in  1022  and  according  to 
measurements  made  in  the  following  fall  proved  entirely 
effective  in  preventing  movement  of  the  abutments.  An 
analysis  of  the  action  of  the  brackets  under  load  on 
the  bridge  showed  that  not  only  are  the  bending  mo- 
ments in  the  girders  greatly  reduced,  but  the  effect  of 
the  live-load  on  the  stability  of  the  abutments  is  elimi- 
nated hv  (he  increased  outward  thrust  of  the  brackets. 
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Disapprove  of  Direct-Oxidation  Process 
for  Sewage  of  Trenton,  N.  J. 

THE  resolution  disapproving  the  plans  for  treating 
the  sewage  of  Trenton,  N.  J.,  by  the  direct-oxidation 
process  and  advising  a  less  costly  method,  but  giving 
the  city  a  month  for  further  consideration  and  a  chance 
to  resubmit  the  plans  as  for  an  experimental  plant, 
adopted  by  the  New  Jersey  State  Board  of  Health  on 
May  1,  1923,  ar  given  in  full  below,  together  with  a 
table  of  comparative  costs  prepared  by  the  Engineering 
Bureau  of  the  Department: 

WHEREAS,  On  March  23,  1922,  the  Board  of  Commis- 
sioners of  the  City  of  Trenton  by  stipulation  in  the  Court 
of  Chancery  agreed  to  adopt  a  plan  for  the  disposal  of 
sewage  and  other  polluting  matter  from  the  City  that  shall 
be  approved  by  the  Department  of  Health  of  the  State  of 
New  Jersey;  and, 

WHEREAS,  The  City  of  Trenton  to  comply  with  this 
stipulation  submitted  to  the  Department  of  Health  in 
December,  1922,  for  its  approval,  plans  for  the  construction 
of  a  sewage  treatment  plant  which  involves  a  method  of 
sewage  treatment  known  as  the  direct  oxidation  method 
of  sewage  treatment,  which  includes  the  installation  of 
mechanical   fine   screens,   apparatus   for   the   application   of 


City  of  Trenton  with  the  statement  that  this  Board  refuses 
to  approve  this  method  of  sewage  disposal  for  the  City  of 
Trenton,  but  that  the  City  of  Trenton  be  given  one  month 
in  which  to  give  this  matter  further  consideration  and  if 
they  desire  to  do  so,  to  re-submit  the  plans,  which  will  then 
be  considered  by  this  Department  as  an  experimental  plant. 


Co-ordination  of  Land  D<^  elopment  Needed 

IN  AN  address  delivered  recently  before  a  land  settle- 
ment conference  at  Berkeley,  Calif.,  Frank  Adams, 
director  of  irrigation  investigations  for  the  University 
of  California,  discussed  in  detail  the  various  factors 
which  must  be  taken  into  consideration  in  planning  the 
development  of  new  irrigation  projects.  One  phase  of 
his  address  gave  attention  particularly  to  the  need  for 
better  co-ordination  of  development  agencies.  In  this 
connection  he  said: 

Certain  areas  in  California  are  now  suffering  from  what 
has  probably  been  an  inevitable  and  perhaps  a  necessary 
lack  of  co-ordination  of  development  agencies  overlapping 
the  same  areas  such  as  reclamation  districts,  irrigation 
districts,  drainage  districts,  and  levee  districts. 

Irrigation  districts  are  created  on  vote  of  the  electors, 
normally  with  the  approval  of  the  state  engineer  and  their 


COMPARISON  OF  COSTS  OF  DIRECT  OXIDATION  AND  SEDIMENTATION  METHODS 

Annual  Charges   for   Capital,     Cost  per  Million  Gallons 


&?■« 

oSo 

.fel>. 

Municipality 

'St'^a 

I^'IE 

Trenton 

18,000,000 

Trenton 

18,000,000 

Phillipsburg 

970,000 

As 

of  March,    1922 

Phillipsburg 

700,000 

As 

of   March,    1923 

Phillipsburg 

2.000,000 

Phillipsburg 

2,000,000 

o° 


,Ofk 


Direct  oxidation    G.  A.  Johnson's  report  to  City  of     $1,063,000     $79,725 

Trenton,  1922 
Sedimentation    Supt.  of  Albany  sewage-works.    Con-         582,788       43.709 
(Imhoff  tank)         struction  cost  a3  of  1914;  operating 
cost  as  of  1921. 
Direct  oxidation    Dept.  report 


$125,910 
60,641 


$205,635 
104,350 


Direct  oxidation    Contract  to  operate  for  $12,000  a  yr.t 


164,535 
164,535 


12,340 
12,340 


12,000  24.340 


$12    13 
6.65 

34  85 

48  30 


$19    16 
9.23 

35.06 
46.96 


$31.29 
15.88 

69.91 
95.26 


Direct  oxidation    Dept.report  164,535        12,340  17,447         29,787       16  90       23.90       40.80 

Sedimentation     Supt.     of     Plainfield     sewage-works.  43,408  3.255  6,000  9.255         4,46         8.21        12.67 

(Imhofrtank)  Construction  cost  as  of  1916;  oper- 

ating cost  as  of  1 922. 
*Forthesakeofuniformityandsimplicity,  Col.  George  A.  Johnson's  7S%  capital  charge  is  used  all  through  this  column,  although  the  compilers  of  the  table  felt 
that  a  lower  rate  should  be  used  for  tanks,  etc.,  than  for  the  machinery  in  the  Trenton  estimates.  ,  _  .      ,  ,  ,         „„„ 

t  The  sewage-works  at  Phillipsburg,  N.  J.,  are  now  being  operated  by  the  Direct  Oxidation  Disposal  Corporation  for  a  payment  to    the    company    of    $1,000    pet 
month,  the  contract  covering  a  period  ending  Dec.  31  of  this  year — EnrrOE. 


pulverized  lime  to  the  screened  sewage,  cells  ;for  the 
application  of  electricity  to  the  lime  sewage,  and  a  tank 
or  thickener  for  the  sedimentation  of  the  effluent  from  the 
cells;  the  final  effluent  to  be  discharged  into  the  Delaware 
River  through  submerged  outlets;   and, 

WHEREAS,  This  Department  is  of  the  opinion  that  the 
Direct  Oxidation  method  of  sewage  treatment  is  still  in 
an  experimental  stage  and  has  not  been  demonstrated  as  a 
practical  and  continuous  method  for  the  treatment  of 
sewage;   and, 

WHEREAS,  This  Department  is  of  the  opinion  that  the 
expense  of  the  system  as  proposed  for  the  City  of  Trenton 
is  considerably  in  excess  of  the  requirements  of  the  existing 
situation,  and  believes  that  the  City  of  Trenton  could  employ 
a  less  costly  method  both  as  to  first  cost  and  cost  of  main- 
tenance as  indicated  in  a  table  prepared  by  the  Engineering 
Bureau  of  the  Department,  appended  hereto;  and 

WHEREAS,  this  Board  further  believes  that  a  plant  for 
the  treatment  of  sewage  by  sedimentation  only,  if  properly 
constructed  and  operated,  should  suffice  to  handle  the  sewage 
of  Trenton  without  further  treatment  for  at  least  ten  years 
and  probably  for  considerably  longer,  or  in  lieu  thereof  that 
a  satisfactory  treatment  of  the  sewage  of  Trenton  could  be 
had  by  the  use  of  mechanical  fine  screens,  apparatus  for 
the  application  of  pulverized  lime  to  the  screened  sewage, 
and  a  +^nk  or  thickener  for  the  sedimentation  of  the  lime 
sewage,  the  effluent  then  to  be  discharged  into  the  Delaware 
River  from  the  system;  therefore, 

BE  IT  RESOLVED,  That  the  plans  be  returned  to  the 


financing  is  controlled  by  the  Bond  Certification  Commis- 
sion. Reclamation  districts  are  formed  on  petition  of 
holders  of  title  representing  one-half  or  more  of  the  land 
to  be  included  and  reclamation  taxes  are  levied  according 
to  benefits  by  the  county  supervisors  after  assessment  by 
distinterested  commissioners.  Drainage  districts  may  be 
formed  either  by  the  county  supervisors  or  similarly  to  the 
formation  of  irrigation  districts.  Levee  districts  are 
formed  by  the  supervisors  on  petition  of  a  majority  of  the 
landowners  and  assessments  are  levied  by  the  supervisors 
on  an  ad  valorem  basis  as  determined  by  the  county 
assessor.  On  top  of  all  this,  for  instance,  comes  the  Sac- 
ramento and  San  Joaquin  Drainage  District  whose  bounda- 
ries are  fixed  by  the  Legislature  and  in  which  assessments 
are  levied  according  to  benefits  by  the  state  reclamation 
board. 

It  is  presumed,  when  any  of  these  various  agencies  that 
control  the  management  and  financing  of  such  enterprises 
have  laid  upon  the  land  expenses  for  drainage  or  reclama- 
tion or  irrigation  or  protection  from  overflow,  that  they 
have  given  due  consideration  to  obligations  already  im- 
posed or  for  which  the  power  to  impose  existed.  Never- 
theless, the  acute  situation  resulting  from  the  overlapping 
of  assessments  found  in  certain  sections  of  the  State  would, 
in  all  likelihood,  be  more  favorable  to  the  landowner  if 
the  efforts  and  the  agencies  in  charge  were  more  nearly 
co-ordinated.  Certainly,  in  the  interest  of  successful  land 
settlement,  this  overlapping  should  be  more  carefully  con- 
sidered in  advance  in  the  future  than  it  has  been  in  the  past. 
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Letters  to  the  Editox^ 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


8= 


How  Can  We  Stop  Duplication  of  Orders? 

Sir — We  think  a  non-cancellable  contract  would  be  a 
great  help  toward  stabilizing  the  building  supply  market. 
Some  factories  make  a  practice  of  booking  large  orders 
from  speculative  jobbers  and  then  raising  prices  on 
account  of  the  large  volume  of  business  on  their  books, 
while  this  output  has  actually  not  been  sold  to  the  con- 
sumer at  all. 

The  cement  industry  has  recognized  this  evil  and  cor- 
rected it  to  a  large  extent.  If  other  lines  would  follow 
their  lead  it  would  help  very  much  to  stabilize  material 
prices.  G.  W.  Cooper, 

A.  &  W.  Cooper,  Dealers  in  Builders'  Supplies. 

Detroit,  May  21. 


Sir — I  have  read  with  considerable  interest  your  editorial 
on  the  question  of  duplicating  orders  with  the  privilege 
of  cancelling  in  the  event  that  materials  were  not  needed. 
It  seems  to  me  that  your  stand  on  this  subject  is  quite 
correct.  A  great  many  contractors  adopt  this  policy  with 
the  idea  that  they  will  be  in  a  position  to  underbid  their 
competitors  without  any  cost  or  risk  to  themselves.  Should 
the  work  not  come  to  them,  which  is  usually  the  case,  they 
still  hold  to  their  advantage,  thus  keeping  their  competitors 
from  securing  the  materials  which  the  manufacturer  or 
supply  dealer  is  holding  for  the  first  contractor. 

If  the  policy  that  you  are  advocating  were  adopted,  the 
manufacturer  and  building  material  dealer  would  always  be 
in  a  position  to  advise  definitely  whether  prompt  delivery 
could  be  made  on  any  order  placed  with  them. 

Nashville,  May  14.  E.  G.  Holladay, 

E.  G.  Holladay  Co.,  Building 
Construction,  Nashville,  Tenn. 


Sir — I  had  the  pleasure  of  reading  your  recent  editorial 
on  "How  Can  We  Stop  Duplication  of  Orders."  While  the 
points  you  have  raised  are  deserving  of  serious  considera- 
tion and  the  lack  of  mutuality  in  the  so-called  contract 
under  which  materials  are  now  customarily  purchased  by 
local  dealers  and  contractors  is  obvious,  the  most  potent 
fact  governing  duplication  of  orders  is  one  to  which  no 
allusion  is  made.  I  refer  to  the  fact  that,  so  far  as  my  ex- 
perience goes,  there  is  no  considerable  number  of  manu- 
facturers of  building  materials,  and  I  presume  this  refers 
as  well  to  manufacturers  in  other  lines,  which  limits  the 
orders  booked  to  production  capacity.  To  put  the  case 
from  a  little  different  angle,  I  will  hazard  the  guess  that 
any  reputable  contractor  in  New  York  City,  having  need  for 
25,000  bbl.  of  cement  to  be  delivered  at  the  rate  of  1,000 
bbl.  per  week  for  the  next  25  weeks,  can  obtain  without  dif- 
ficulty unreserved  acceptance  of  his  order  under  those  terms 
from  practically  any  over-sold  cement  mill  within  shipping 
radius  of  New  York. 

Nor  have  I  referred  to  cement  mills  because  they  are 
unusual  offenders  in  this  particular.  I  believe  their  prac- 
tices in  this,  as  in  many  other  matters,  to  be  rather  above 
the  ordinary.  If  a  contractor  wished  a  million  board-feet  of 
lumber  or  a  proportional. y  large  supply  of  brick  or  lime  it 
would  ordinarily  be  sold  to  him  under  specific  terms  as  to 
delivery  without  the  slightest  regard  to  whether  or  not 
delivery  could  actually  be  made  according  to  these  terms. 

From  the  standpoint  of  the  writer,  relief  from  the  pres- 
ent day  menace  of  the  duplicate  order  can  most  readily  be 
secured  by  the  deveiopment  of  business  ethics  to  a  point 
where  the  buyer  can  know  that  when  he  re -oivcs  the  ac- 
ceptance  of  an   order  under   specific  terms  of   delivery   he 


has  received  a  document  which  the  vendor  can  and  will 
honor.  But,  as  matters  now  stand,  the  ordinary  contractor 
and  the  small  distributor  have  no  means  at  their  disposal 
for  determining  whether,  in  fact,  a  manufacturer  is  or  is 
not  oversold,  and  are  forced  to  do  business  with  full  knowl- 
edge of  the  fact  that,  in  practice,  the  average  manufacturer 
will  accept  almost  unlimited  orders  without  regard  to 
whether  he  can  make  delivery.  It  is  only  when  deliveries 
fail  to  arrive  that  the  buyer  knows  that  the  market  is  over- 
sold, and  in  an  effort  to  secure  the  materials  that  he  needs 
aggravates  the  situation  by  duplicating  and  reduplicating 
orders  in  the  hope  that  he  can  find  a  merchant  who  will 
sell  something  that  he  has,  instead  of  something  that  he 
hopes  some  time  to  produce. 

There  are  not,  in  my  judgment,  10  per  cent  of  the  con- 
tractors or  distributors  in  this  country  today  who  would 
ever  duplicate  an  order  if  the  manufacturers  by  whom 
orders  are  accepted  v/ould  validate  their  sales  by  making 
only  such  as  they  know  can  be  shipped  under  the  terms  of 
the  orders  as  accepted.  J.  L.  Harrison, 

U.  S.  Bureau  of  Public  Roads. 

Washington,  D.  C,  May  19. 


Sir — Relative  to  the  question  of  duplication  of  orders  on 
manufacturers  to  insure  adequate  deliveries  for  construc- 
tion work,  it  has  been  our  practice  only  to  protect  ourselves 
for  the  work  we  have  in  contemplation  for  the  immediate 
future.  We  have  endeavored  at  all  times  to  carry  on  our 
program  of  work  in  connection  with  the  manufacturers  so 
that  orders  will  be  bona-fide  and  this  procedure  has  resulted 
in  a  mutual  understanding  which,  I  think,  has  been  of 
advantage  to  both  parties.  A.  J.  Hammond, 

Chief  Engineer  for  James  O.  Heyworth, 
Engineer  and  General  Contractor. 

Chicago,  May  23. 


The  Pan-American  Railway 

Sir — In  spite  of  its  futility,  this  project  keeps  cropping 
up,  as  it  is  one  which  appeals  to  the  imagination,  and  al- 
though the  fallacies  have  been  repeatedly  pointed  out,  it 
hardly  seems  wise  to  let  the  article  published  in  your  issue 
of  May  10  pass  without  some  comment.  This  seems  espe- 
cially necessary  now,  at  a  time  when  we  may  venture  with 
some  reason  to  hope  that  American  engineers  will  be  able 
to  take  a  larger  part  in  the  development  of  transportation 
in  South  America,  though  in  order  to  do  this  successfully 
they  must  keep  their  feet  firmly  planted  on  the  ground. 
A  certain  amount  of  imagination  is  of  course  very  neces- 
sary to  all  engineers,  but  it  must  be  temjiered  by  the  prac- 
tical, and  I  am  firmly  of  the  opinion  that  this  project  can- 
not be  so  classed.  It  is  also  true  that  engineers,  especially, 
must  look  forward  to  the  future  and  lay  their  plans  ac- 
cordingly, but  this  plan  I  believe  is  farther  in  the  future 
than  we  can  look  forward  to  now,  and  its  advocacy  by  any 
considerable  body  of  American  engineers  or  business  men 
will  only  bring  them  the  reputation  of  being  more  or  less 
visionary. 

The  writer's  interest  in  this  subject  goes  back  over  thirty 
years  to  the  time  when  he  met  and  had  the  pleasure  of 
entertaining,  in  Columbia,  that  Nestor  of  railroad  engi- 
neers, Col.  Wm.  F.  Shunk,  whose  field  book  in  those  days 
was  our  Bible.  Col.  Shunk  was  then  making  the  recon- 
naissance from  Quito  to  Cartagena  for  i)art  of  the  then 
proposed  route  of  the  Pan-American  line,  and  the  writer 
was  making  his  first  piece  of  location  with  only  two  assist- 
ants. This  interest  has  been  sustained  by  contacts  with 
Latin  America,  extending  over  all  the  time  since  then,  dur- 
ing which  the  Pan-American  project,  as  such,  has  not  ad- 
vanced a  particle,  that  is  to  say,  no  railroad  has  been  bu  It 
in  any  of  the  territory  .South  of  the  United  States  because 
it  might  form  part  of  this  proposed  through  route  from  New 
York  to  Buenos  Aires.  CThis  may  be  questioned  in  regard 
to  one  or  two  lines,  but  in  the  writer's  opinion  it  is  sub- 
stantially true.) 

Of  course  as  time  goes  on,  all  the  various  countries  will 
probab'y  extend  their  railroads  to  their  h  irders  and  estab- 
lish through  rail  communications  with  their  neighbors,  but 
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I  am  firm.y  of  the  opinion  that  this  should  be  done  only 
to  further  the  development  of  each  country  and  not  in 
pursuance  of  any  plan  of  through  communication  unless 
this  latter  policy  also  fits  it. 

It  appeals  to  the  imagination,  of  course,  to  take  a  prac- 
tically virgin  territory  as  large  as  is  the  continent  of  South 
America  and  lay  out  the  lines  of  future  development  on  a 
grand  scale  so  that  all  future  work  may  be  planned  with  an 
eye  to  the  complete  scheme. 

"  To  fully  develop  all  the  arguments  pro  and  con  in  regard 
to  this  very  large  question  would  take  more  space  than  I 
think  you  would  care  to  devote  to  it.  It  is,  however,  the 
writer's  opinion,  based  on  a  fairly  extensive  knowledge  of 
South  America,  that  it  would  be  far  wiser  for  those  who 
wish  to  help  in  the  development  of  transportation  in  the 
Latin  American  countries,  which  is  the  basis  of  course  for 
all  other  development,  to  advocate  for  each  country  the 
development  of  those  lines  of  communication  which  will 
help  that  particular  country,  and  that  without  reference  to 
any  scheme  of  a  Pan-American  railroad.  By  so  doing  we 
will  not  only  show  our  American  practical  common  sense 
but  be  of  the  greatest  help  to  our  neighbors.         F.  Lavis, 

New  York,  May  14,  1923.  Consulting  Engineer. 


Elevated  Sidewalks  of  Reinforced  Concrete 
for  New  York  City 

Sir — While  the  improvement  in  the  control  of  vehicular 
traffic  in  New  York  has  greatly  relieved  what  otherwise 
would  be  impossible  conditions,  the  problem  is  far  from 
being  solved  both  as  to  supplying  sufficient  roadways  for 
vehicles  and  as  to  the  protection  of  the  pedestrian  from 
injury  or  loss  of  life  through  the  instrumentality  of  the 
congestion  of  vehicular  traffic. 

The  problem  is  one  which  cannot  be  solved  by  the  injec- 
tion of  picayune  considerations  or  the  protection  of  indi- 
vidual interests  at  the  expense  of  the  community  at  large 
as  the  solution  must  necessarily  involve  an  immense  outlay 
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Cnog.&-Sec+ion 
PLAN  AND   SECTION  OP  PROPOSED   SIDEWALK.S 

of  money  and  a  temporary  disturbance  of  private  property 
with  the  resulting  inconvenience  and  temporary  private  loss. 
The  accompanying  sketch  showing  a  proposed  solution 
of  the  problem  for  a  typical  avenue,  more  particularly  Fifth 
Avenue,  contemplates  the  elevation  of  the  sidewalk  to  the 
second  floor  level  on  reinfoi'ced-concrete  construction  of 
the  two-way  slab  type,  providing  sufficient  headroom  to 
permit  of  vehicular  traffic  thus  widening  the  driveway  to 
almost  one  hundred  feet.  The  present  roadway  need  not  be 
disturbed,  the  side  driveways  being  pitched  toward  the 
present  gutters.  The  main  driveway  could  be  restricted  to 
through  traffic  while  the  .side  ways  would  accomodate  local 
traffic.  The  shops  would  further  have  the  advantages  of 
having  two  stories  of  display  thus  increasing  the  advertising- 
value.    The  column  spacing  is  made  2.")  ft.  to  conform  tj  the 


normal  width  of  a  city  lot  but  is  amenable  to  change.  The 
two-way  slab  proposed  for  this  structure  is  an  economical 
type  of  construction  and  with  an  open  concrete  balustrade 
would  have  a  very  pleasing  appearance.  If  desired  the  slabs 
could  be  precast  so  as  to  interfere  with  business  and  traffic 
as  little  as  possible  during  construction.  It  then  would 
be  necessary  to  cast  only  the  columns  and  girders  in 
place.  At  the  street  crossings  overhead  footbridges  are 
contemplated  which  could  be  precast  and  set  in  place,  similar 
to  one  of  like  span  that  has  been  constructed  and  is  ready 
to  be  set  in  place  in  connection  with  the  Lackawanna  im- 
provement work  at  East  Orange,  and  in  this  way  would 
minimize  the  obstruction  to  traffic.  At  14th,  23rd,  34th, 
42nd  and  57th  St.,  it  would  be  advisable  to  eliminate  cross- 
ing at  grade  by  elevating  the  cross  streets  to  the  eleva- 
tion of  the  proposed  sidewalks,  while  at  other  streets,  either 
ramps,  stairs,  escalators  or  moving  platforms  could  be 
provided  to  connect  the  two  levels. 

While  the  arcades  recently  proposed  provide  the  addi- 
tional driveway  space  the  method  would  probably  be  more 
expensive  and  would  not  solve  the  problem  of  protecting 
pedestrian  traffic. 

With  the  introduction  of  additional  longitudinal  streets 
such  as  have  frequently  been  proposed  it  will  be  possible 
to  maintain  one-way  traffic  on  the  majority  of  them  and 
thus  further  relieve  congestion  and  eliminate  danger  of 
accident  both  to  vehicles  and  to  pedestrians  where  sidewalks 
are  not  elevated.  M.  Hirschthal. 

Hoboken,  N.  J.,  May  10,  1923. 


Conditions  on  the  Polish  Railways 

Sir — The  article  in  Engineering  Neivs-Record  of  March 
15,  1923,  p.  484,  about  the  railway  conditions  in  Poland 
gives  the  general  characteristics  and  is  very  satisfactory.  I 
would  like  to  add,  however,  that  not  only  was  part  of  the 
Russian  railway  system  built  for  military  purposes,  but  also 
that  the  German  and  Austrian  Governments  had  consider- 
able influence  in  the  laying  out  of  these  railways.  The 
Russian  Government  had  to  be  very  careful  in  what  it  did 
and  often  was  unable  to  build  private  lines  for  purely 
local  communication. 

The  shortage  of  railway  systems  in  the  Russian  part  of 
Poland  is  very  great  and  in  comparison  with  the  former 
German  and  Austrian  parts  we  see  that  whereas  the  Ger- 
man part  has  5.9  miles  and  the  Austrian  part  3.44  miles,  the 
Russian  part  has  only  1.68  miles  for  each  38.6  surface 
miles. 

Before  the  war  France  had  114  cars,  Germany  163, 
Russia  100,  Austria  80,  while  Poland  had  only  54  cars  for 
each  6.22  miles  of  line  but,  thanks  to  America,  Poland  has 
now  some  thousands  of  new  locomotives  and  freight  cars. 

It  will  be  seen  that  the  war  with  Russia  demanded  from 
the  railways  an  intensity  of  construction  unprecedented  in 
peace  times  when  it  is  realized  that  the  engineers  were  re- 
quired to  rebuild  in  a  few  days  some  hundreds  of  miles 
of  standard-gage  track  for  pushing  back  into  the  country 
thousands  of  captured  cars  and  locomotives  from  the  Rus- 
sian system. 

After  the  return  of  part  of  Upper  Silesia,  Poland  had 
not  only  the  difficulty  of  obtaining  ,cars  for  handling  coal, 
but  had  to  reorganize  her  transportation  system  to  make 
up  for  the  parts  that  had  been  turned  over  to  Germany. 

Under  the  Versailles  Treaty  49,000  cars  and  locomotives 
were  returned  to  Poland,  and,  thanks  to  the  activity  of  her 
government  and  citizens,  they  are  now  in  fair  condition  and 
traffic  will  move  better.  For  example,  the  daily  number  of 
running  freight  cars  in  January,  1921,  was  7,160,  in  the 
same  time  in  1922  was  7,375,  and  now  in  January,  1923,  is 
10,054.  Also,  the  number  of  cars  under  repair  has  been 
reduced  to  16  per  cent,  a  much  better  figure  than  last  year. 
In  addition  to  this,  Poland  is  now  showing  considerable 
activity  in  building  new  railways  and  preparing  for  future 
•  lines.  A  part  of  the  loan  received  from  France  will  be 
used  for  this  purpose  and  the  government  is  considering  the 
question  of  separating  the  railways  from  th?  general 
budget. 

Los  Angeles,  May  3,  1923.  Z.  Gillewicz. 
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According    to    Figures    Compiled    by 

Edwin  Mitchell,  chief  accountant  of  the 
Colorado  Highway  department,  $19,813,- 
207  has  been  expended  since  the  organ- 
ization of  the  department  in  1910. 

On  IMay  17  the  Two  Headings  of  the 
Queensboro  extension  of  the  New  York 
Subway  met  under  42nd  St.  near  5th 
Ave.  Work  on  this  part  of  the  exten- 
sion was  started  on  Aug.  1  last  and  it 
is  expected  that  it  will  be  completed 
by  Jan.  1,  1924. 

Governor    Pinchot,    of    Pennsylvania, 

has  signed  a  measure  which  he  spon- 
sored, providing  for  a  board  to  confer 
with  similar  boards  appointed  by  New 
York  and  New  Jersey  on  regulation  of 
flow  in  the  Delaware  River.  The 
measure  creates  a  board  consisting  of 
nine  members  (certain  state  officers) 
to  survey  the  power  possibilities  of  the 
state's  water,  and  to  formulate  a  plan 
for   the   best   development. 

City  Planning  Projects  at  St.  Paul, 
Minn.,  are  making  slow  headway,  owing 
to  difficulty  in  inducing  the  city  council 
to  open  new  streets  or  widen  existing 
streets  where  there  is  protest  from  the 
owners.  The  councilmen  are  elected  at 
large,  and  it  is  stated  that  when  any 
considerable  group  of  citizens  makes 
protest  against  a  public  improvement 
that  improvement  is  practically  doomed. 
A  review  of  the  extensive  program  of 
improvements  of  the  City  Planning 
Board  was  given  in  Engineering  News- 
Record  of  Nov.  3,  1921,  p.  735. 

The  Constitutionality  of  the  Water 
Diversion  Tax  imposed  by  the  state  of 
New  Jersey  on  all  water  diversions  for 
municipal  supply  in  excess  of  the 
amount  used  in  1907  has  been  upheld 
by  the  United  States  Supreme  Court 
in  an  appeal  from  a  similar  decision 
of  the  courts  of  New  Jersey.  Under  an 
act  passed  in  1907  such  diversions  are 
subject  to  a  state  tax  of  $1  per  million 
gallons.  The  legality  of  the  tax  was 
contested  by  Newark  and  Trenton  as 
regards  water  diverted  from  the 
Pequannoek  and  Delaware  Rivers  since 
1907  for  which  the  state  sued  to  collect 
totals  of  $18,104  and  $14,310. 

Operation  of   Elevated,  Surface   and 

underground  lines  as  a  unit  system  with 
a  single  fare  and  transfers  is  recom- 
mended in  a  report  presented  May  21  to 
the  Chicago  council  committee  on  local 
transportation  by  B.  F.  Kelker,  Jr.,  en- 
gineer for  the  committee.  The  report 
proposes  the  construction  of  205  track- 
miles  of  elevated  railway,  248  of  sur- 
face lines,  55  of  rapid-transit  subways 
and  2J  of  subway  for  surface  cars.  The 
total  cost  is  estimated  at  $372.8.30,000, 
The  total  mileage  of  single  track  would 
then  be  36G  miles  of  elevated  line,  1,308 
miles  of  surface  line,  55  miles  of  rapid 
transit  subways  and  2i  miles  of  subway 
for  surface  cars. 


Wabash  R.R.  Plans  Varied  Work 

Improvements  on  the  1923  program 
of  the  Wabash  R.R.,  exclusive  of  rails 
and  track  work,  represent  a  total  ex- 
penditure of  $1,120,000.  Line  changes 
and  bank  protection  along  the  Mis- 
souri River,  including  relocation  at 
Randolph,  Mo.,  on  account  of  encroach- 
ment by  the  river,  will  cost  $76,000. 
For  shops  and  engine  terminals  there  is 
a  total  of  $248,550,  including  $150,000 
for  machinery  at  various  points  and 
$46,200  for  terminal  extensions  at 
Mobeily.  Freight  yard  extensions  will 
cost  $76,923.  For  elimination  of  grade 
crossings  there  is  a  total  of  $324,000, 
of  which  $150,000  is  for  work  east  of 
Calhoun  St.  at  Fort  Wavne,  Ind.,  and 
$70,000  for  Hastings  St.,  Detroit.  In  the 
$394,000  for  bridges  and  miscellaneous 
work  there  is  $115,000  for  a  plate- 
girder  bridge  at  O'Fallon,  Mo.;  $160,000 
for  bridges  with  steel  girders  and  con- 
crete girders  and  slabs;  $60,000  for  en- 
larging a  dock  at  Detroit,  and  $28,000 
for  building  an  impounding  reservoir 
for  water  supply  at  Stanberry,  Mo. 


Ford  Files  Application  for 
High  Dam  Power 

The  formal  application  of  the  Ford 
Motor  Co.  for  a  license,  covering  the 
High  Dam  project  at  St.  Paul,  was 
filed  with  the  Federal  Power  Commis- 
sion May  22  by  J.  H.  Manning,  the 
managing  engineer  for  Stone  &  Web- 
ster. This  action  is  in  pursuance  to 
the  terms  of  the  preliminary  permit 
which  the  Federal  Power  Commission 
granted  the  Ford  company  after  the 
hearing  held  on  March  2. 

The  application  for  license  was  ac- 
companied by  detailed  plans  of  the 
development  which  appear  to  have  met 
the  Commission's  approval.  Under  the 
law  these  plans  must  be  approved  by 
the  Secretary  of  War  and  the  Chief  of 
Engineers,  as  well,  because  of  the  re- 
lationship between  this  project  and 
navigation  structures.  The  War  De- 
partment has  been  asked  to  act 
promptly  on  these  plans  as  it  is  hoped 
to  get  the  out-of-doors  portion  of  the 
construction  completed  during  the 
present  working  season. 


Milwaukee  Harbor-Rail  Commit- 
tee Assists  Harbor  Commission 

At  the  request  of  the  Milwaukee  So- 
ciety of  Engineers  a  committee  of  rep- 
resentatives from  the  railroads,  civic 
and  commercial  associations,  and  the 
city  government  has  been  appointed  to 
prepare  a  solution  of  the  problem  of  co- 
ordinating the  rail  and  water  trans- 
portation facilities  at  Milwaukee.  The 
engineers  on  the  committee  are  C.  F. 
Loweth,  chief  engineer  of  the  C.  M.  & 
St.  P.  Rv.;  F.  W.  Hillman,  division  en- 
gineer of  the  C.  &  N.  Ry,;  J.  W.  Hyatt, 
engineer  of  maintenance-of-way,  C, 
N.  S.  &  M.  Ry.;  and  George  H.  Bover, 
W.  J.  Sando,  and  R.  H.  Pinkley  of  Mil- 
waukee. 


Water- Works  Meeting 
in  Detroit  Is  Record 

American  Water  Works  Association  Has 

Large    Attendance   and    Successful 

Program    at    43rd    Convention 

Engineering  Neics-Record  Staff  Report 

With  a  membership  that  has  now 
reached  about  1,700  and  an  attendance 
of  perhaps  half  of  the  members  of  all 
grades,  the  American  Water  Works  As- 
sociation assembled  for  the  forty-third 
time  in  annual  convention,  held  what 
from  all  points  of  view  was  considered 
a  record-breaking  meeting  at  Detroit, 
Mich.,  May  21-24.  Features  of  the  con- 
vention were  many  reports  from 
sub-committees  of  the  Standardiza- 
tion Council;  superintendents'  sessions; 
three  sessions  of  the  Chemical  and  Bac- 
teriological Section,  which  has  asked 
for  a  change  of  designation  to  "divi- 
sion" to  save  confusion  with  the  geo- 
graphical sections;  a  manufacturers' 
section  at  which  moving  pictures  were 
used  to  show  the  manufacture  of  (1) 
centrifugally-made  cast-iron  pipe,  (2) 
a  20-in.  Eddy  gate-valve,  and  (3)  John- 
son brass  well  screens;  and  entertain- 
ment by  the  Detroit  Water  Board  and 
the  Water-Works  Manufacturers'  As- 
sociation. 

Papers  and  Reports 
About  sixty  papers  and  committee 
reports  were  presented  besides  many 
topics  handled  through  the  usual  ques- 
tion box.  It  was  this  last-named 
feature,  under  the  leadership  of  Dow 
R.  Gwinn,  Terre  Haute,  Ind.,  and  the 
technical  committee  reports  presented 
under  the  direction  of  George  W. 
Fuller,  chairman  of  the  Standardization 
Council,  that  elicited  the  most  discus- 
sion. 

The  technical  proceedings  are  given 
attention  elsewhere  in  this  issue.  'The 
main  business  features  are  summarized 
below. 

Prenident'K  Address — The  future  of 
the  Association,  said  W.  S.  Cramer  in 
his  address  as  retiring  president,  rests 
largely  with  the  sections.  The  work 
of  the  Standardization  Council  is 
valuable.  It  is  making  demands  on  the 
funds  of  the  Association  which  would 
have  been  larger  had  not  so  much  of 
the  expense  been  borne  by  its  members 
and  the  membership  of  the  sub-com- 
mittees. 

Honorary  Members — Six  honorary 
members  were  elected  as  follows: 
George  H.  Bcnzcnberg,  Milwaukee; 
Desmond  Fitz  Gerald,  Brookline,  Mass.; 
R.  Hcring,  New  York  City;  William 
Mulholland,  Los  Angeles;  J.  H.  Purdy, 
for  many  years  superintendent  of  the 
American  Water  Works  and  Guarantee 
Co.  (now  American  Water  and  Elec- 
tric Co.)  ;  and  .''ir  Alexander  Houston, 
director  of  water  examinations,  Metro- 
politan Water  Board,  London,  England. 

Netv  Officers — The  count  of  the  let- 
ter ballot  showed  that  the  following 
had  been  elected  as  officers  for  1923- 
1924:     President,    George    W.    Fuller, 
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New  York  City;  vice-president,  Frank 
C.  Jordan,  Indianapolis;  treasurer, 
(re-elected)  W.  W.  Brush,  New  York 
City;  trustees,  C.  R.  Bettes,  Far  Rock- 
away,  N.  Y.,  and  E.  E.  Wall,  St.  Louis. 
On  the  Standardization  Council  it  was 
announced  by  George  W.  Fuller,  chair- 
man, that  Prof.  George  C.  Whipple  will 
be  succeeded  by  W.  W.  DeBerard,  Chi- 
cago. The  Chemical  and  Bacteriologi- 
cal Section  elected  these  officers:  Chair- 
man, Almon  L.  Fales,  Boston;  vice- 
chairman,  Norman  J.  Howard,  Toronto ; 
secretary.  Dr.  Edward  M.  Buswell, 
Urbana,  111. 

Next  Com<entio7i  at  Memphis,  Tenn. 
— On  the  first  ballot  for  the  next  meet- 
ing place  of  the  Association,  Memphis, 
Tenn.,  and  Montreal,  P.  Q.,  were  far 
in  the  lead,  with  159  and  148  votes, 
respectively.  Chicago  and  Detroit  had 
43  votes  each  and  there  were  scatter- 
ing votes  for  several  other  places.  The 
second  ballot  confined  to  a  choice  be- 
tween the  two  highest  cities  on  the  list 
gave  184  votes  to  Memphis  and  182  to 
Montreal. 

The  finances  of  the  Association  were 
shown  to  be  in  good  shape,  with  the 
past  year's  expenses  below  the  budget 
allowance,  on  operating  surplus  and  a 
$12,000  investment  fund.  The  1923- 
1924  budget  was  fixed  at  $23,000. 

Resolutions — The  Association  adopted 
a  resolution  introduced  by  Dabney  H. 
Maury,  Chicago,  urging  the  Depart- 
ment of  Justice  to  bring  to  speedy  trial 
the  suits  against  contractors,  engineers 
and  others  on  account  of  alleged  frauds 
in  the  construction  of  army  camps  dur- 
ing the  World  War.  A  resolution  urg- 
ing the  city  authorities  of  San  Fran- 
cisco to  find  some  other  way  to  honor 
M.  M.  O'Shaughnessy  than  to  name  the 
Hetch  Hetchy  dam  after  him  in  view  of 
the  fact  that  the  new  Scioto  River  dam 
at  Columbus,  Ohio,  was  named  after 
Jerry  O'Shaughnessy  two  years  ago, 
was  lost. 

The  Nicholas  S.  Hill,  Jr.,  cup  for 
the  largest  percentage  of  attendance  at 
section  meetings  during  the  year  was 
awarded  to  the  North  Carolina  section 
for  66.6  per  cent  of  record. 


San  Francisco  Water  Supply 
Is  Augmented 

To  increase  the  quantity  of  water 
supplied  to  San  Francisco  from  the 
Calaveras  watershed,  the  Spring  Val- 
ley Water  Co.  is  reconstructing  the 
Sunol  aqueduct  through  Niles  Canyon. 
The  old  aqueduct,  consisting  of  about 
3  miles  of  wooden  flume  and  5  tunnels, 
whose  total  length  is  also  about  3  miles, 
was  limited  by  the  size  of  the  flume  to 
a  capacity  of  21  m.g.d.  The  present 
requirement  is  for  45  m.g.d.,  but  since 
the  tunnels  already  have  a  70-m.g.d. 
capacity  it  was  decided  to  rebuild  the 
flume  in  reinforced  concrete  of  suffi- 
cient size  to  carry  70  m.g.d.  The  work 
is  already  under  way  and  the  flume  is 
to  be  in  service  in  October. 

Work  is  being  done  on  a  day-labor 
basis,  under  the  direction  of  George  ^. 
Elliott,  chief  engineer,  and  T.  W.  Esby, 
construction  engineer  of  the  Spring- 
Valley  Water  Co. 

To  supply  new  resident  districts 
building  up  at  higher  levels  the  Spring 
Valley  company  is  constructing  a  reser- 
voir at  El.  612,  which  is  several  hun- 
dred feet  higher  than  any  heretofore 
in  service.  Only  one-half  the  reser- 
voir is  being  built  at  present. 


Strauss  Bascule  Bridge  Co.  Sues 
City  of  Seattle 

Claiming  breach  of  contract  on  the 
part  of  the  city  of  Seattle,  the  Strauss 
Bascule  Bridge  Co.  of  Chicago,  to 
which  the  city  recently  paid  $4.5,000 
in  settlement  of  claims  for  alleged  in- 
fringement of  patents,  has  filed  suit  for 
$119,392.14  damages  against  the  city. 
Of  this  sum,  $100,000  is  demanded  by  the 
company  because  City  Engineer  J.  D. 
Black-well  is  accused  of  having  made  a 
"libelous  statement"  that  "The  Strauss 
design  is  not  equal  to  the  city  design, 
and  if  it  were  made  equal  it  would  cost 
more  than  the  city  design."  The  sum 
of  $19,392.14  is  asked,  as  representing 
five-tenths  of  the  savings  which  the 
company  alleges  would  have  resulted 
by  the  construction  of  a  Strauss  type 
bridge  across  the  West  Waterway  at 
Spokane  St.,  and  which  the  city  had 
agreed  to  pay  the  bridge  concern.  This 
saving,  the  company  charges,  would 
have  been  effected  "within  the  limits 
of  the  specifications  and  standard  bas- 
cule bridge  practice." 


Portland  Cement  Association 
E.xpands  Work 

Further  expansion  of  its  promotional 
activities,  through  the  establishment  of 
four  new  district  offices,  was  announced 
at  the  Spring  Meeting  of  the  Portland 
Cement  Association  in  St.  Louis  last 
week.  These  offices  will  be  located  in 
Birmingham,  Memphis,  Raleigh,  N.  C. 
and  Jacksonville,  Fla.  The  institution 
of  these  offices  is  largely  due  to  the  ex- 
pansion of  mill  capacity  in  the  South- 
east. 

It  was  further  announced  that  the 
association  will  undertake  an  elaborate 
celebration  next  year  of  the  100th  An- 
niversary of  the  granting  to  Joseph 
Aspdin  in  England  of  the  patent  on 
Portland  cement.  Full  plans  have  not 
yet  been  worked  out  but  it  is  intended 
to  ask  British  cement  manufacturers 
and  British  engineers  to  come  to  this 
country  to  participate  in  the  cere- 
monies. Advantage  will  be  taken  of  the 
occasion,  as  well,  to  promote  the  rela- 
tions between  America  and  Great 
Britain.  Aspdin's  patent  was  granted 
in  October,  1824. 

Of  technical  interest  were  papers  on 
"Possibility  of  Improving  Hydraulic 
Cements,"  by  P.  H.  Bates,  of  the 
Bureau  of  Standards,  and  one  on  "Fuel 
Economy  in  Cement  Mills,"  by  0.  Lel- 
lep,  of  the  Giant  Portland  Cement  Co. 
The  report  of  the  committee  on  Acci- 
dent Prevention  showed  gratifying  de- 
creases in  the  accident  records  o:'  prac- 
tically all  the  mills.  Hereafter  a  tab- 
let will  be  awarded  annually  to  the  mill 
showing  the  best  safety  record. 

This  year's  annual  meeting  of  the 
association  will  be  held  at  the  Hotel 
Biltmore,  New  York   City,  Nov.   19-21. 

The  dinner  closing  the  meeting  was 
made  notable  by  an  address  by  Floyd 
W.  Parsons,  of  the  Saturday  Evening 
Post  and  formerly  editor  of  Coal  Age, 
and  by  a  moving  picture  exhibition  by 
.■Vlbert  Y.  Gowen,  formerly  vice-presi- 
dent of  the  Lehigh  Portland  Cement 
Co.,  showing  his  trip  around  the  world 
in  the  motor  yacht  Speejaeks.  The  film, 
in  seven  reels,  represents  but  7,000  ft. 
of  the  92,000  ft.  of  film  taken  by  Mr. 
Gowen  in  his  fourteen  months  cruise. 
Most  notable  were  his  pictures  of  in- 
accessible and  rarely  visited  tribes  in 
the  South  Sea  Islands. 


Suspension  Bridge  Truss 
Fails  Under  Heavy  Load 

Temporary    Repairs    Are   .Made   to 

Structure  Over  Ohio  River 

at  Steubenville 

On  May  16  a  stiffening  truss  failure 
occurred  in  the  highway  suspension 
bridge  across  the  Ohio  River  at  Steuben- 
ville, Ohio,  when  a  heavy  load  was  on 
the  bridge.  Sharp  distortion  of  the 
structure  developed,  subsiding  again 
after  the  load  was  removed.  Various 
weaknesses  in  the  construction  of  the 
bridge  contributed  to  the  accident. 
Temporary  repairs  have  since  been 
made. 

The  structure  has  a  channel  span  of 
680  ft.  and  side  spans  of  260  ft.,  with 
floor  hangers  spaced  16  ft.  The  stif- 
fening trusses  are  interrupted  by  ex- 
pansion joints  at  the  center  of  the  main 
span.  The  trusses  are  20  ft.  deep  at 
midspan  and  anchorages,  and  about  25 
ft.  at  the  towers. 

At  the  time  of  the  accident  several 
heavy  cars  of  cinders  were  on  the 
bridge.  It  is  reported  that  the  floor  of 
the  west  shore  span  suddenly  sank 
about  8  ft.,  and  that  of  the  channel 
span  rose  correspondingly.  After  re- 
moval of  the  cars  the  structure  recov- 
ered its  normal  shape. 

An  engineer  who  visited  the  bridge 
shortly  afterward  found  no  appearance 
of  movement  in  the  tower  or  cables,  al- 
though the  saddles  are  housed  in  and 
could  not  be  examined.  Near  midspan 
of  the  west  shore  span,  the  top  chords 
of  the  stiffening  trusses  were  broken, 
one  in  the  seventh  panel  and  the  other 
in  the  eighth  panel  from  the  shore  end. 
The  top  lateral  system  in  the  same 
region  was  badly  distorted.  The  bot- 
tom chord  buckled  on  a  length  of  three 
panels  between  the  break  and  the  abut- 
ment; the  bottom  lateral  bracing  in  this 
region  had  been  cut  during  some  earlier 
reinforcement  operations.  The  top 
lateral  system  in  the  vicinity  of  the 
break  in  the  top  chord  was  greatly 
distorted. 

Stiffening  Truss  Chord 

The  top  chord  of  the  stiffening  truss 
is  a  T-shaped  section  built  up  of  wide, 
thin  plates  and  small  angles.  The  top 
lateral  struts  are  very  slender  T-shaped 
sections,  while  stay-struts  at  the  cross- 
ing points  of  the  top  lateral  diagonals 
are  better  designed  for  compression,  be- 
ing latticed  members,  but  are  not  part 
of  the  lateral  system  proper.  There  is 
practically  no  effective  sway  bracing, 
small  curved  angle  knees  connecting  the 
posts  and  the  slender  T-struts. 

In  three  panels  lying  between  the 
break  and  the  aButment,  new  floorbeams 
had  been  inserted  at  some  time  in  the 
past  between  the  regula-  floorbeams. 
These  new  beams,  suspended  directly 
from  the  cables,  support  the  stringers 
at  mid-panel.  The  bottom  laterals, 
however,  which  interfered  with  the  in- 
sertion of  these  new  floorbeams,  were 
cut  apart  to  permit  of  inserting  these 
beams,  being  burned  off  on  either  side 
of  the  new  floorbeams.  In  these  three 
panels  the  bottoms  chord  buckled,  and 
at  least  one  of  the  laterals  is  badly  dis- 
torted, showing  the  need  of  the  lateral 
bracing. 

From  the  local  examination  it  was 
concluded  that  the  failure  is  chargeable 
primarily  to  a  twisting  action  occurring 
under  excessive  one-sided  load,  distor- 
tion being  favored  by  the  weak  and 
lateral  and  sway  systems. 
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New  Jersey  Organizes 
Building  Congress 

First  State  Organization   to  Bring  All 

Elements  of  Industry  Together 

Formed  at  Newark 

For  the  first  time  in  the  history  of 
the  building  congress  movement  a  state 
section  was  organized  when,  on  May  28 
at  Newark,  the  New  Jersey  Building 
Congress  was  formed.  The  northern 
part  of  the  state  had  been  considering 
for  some  time  the  organization  of  a 
congress  but  construction  men  in  other 
parts  of  the  state  displayed  such  en- 
thusiasm for  the  plan  and  the  opinion 
was  so  general  that  the  interests  of 
the  entire  state  were  bound  up  to- 
gether that  it  was  decided  to  form  a 
state-wide  organization.  The  forma- 
tion of  subsidiary  local  bodies  in  the 
important  cities  of  the  state  is  to  come 
up  for  early  consideration. 

The  new  congress  becomes  the  New 
Jersey  Section  of  the  National  Con- 
gress of  the  Building  and  Construction 
Industry.  The  six  basic  elements  of 
the  industry,  promotion,  design,  con- 
struction, labor,  materials  supply  and 
"general  interest,"  and  all  parts  of  the 
state  were  represented  at  the  organiza- 
tion meeting.  Question  was  raised  and 
referred  to  the  executive  committee  as 
to  the  advisability,  because  of  their 
importance  in  New  Jersey,  of  desig- 
nating building  and  loan  associations 
as  a  distinct  element.  Committees 
on  codes,  arbitration,  seasonal  employ- 
ment, standards,  surveys  and  appren- 
ticeship were  authorized.  Individual 
dues  were  set  at  $15,  association  and 
corporation  dues  at  $25,  and  sustaining, 
at  $100. 

Temporary  Officers 

The  following  temporary  officers,  to 
serve  until  the  next  annual  meeting 
next  October,  were  elected :  President, 
Harry  T.  Stephens,  architect,  Newark; 
vice-presidents — Joseph  F.  Eilbacher, 
builder,  Elizabeth;  William  Burton, 
builder,  Trenton;  Arthur  Quinn,  labor, 
Rahway;  Henry  Sands,  labor,  Newark; 
Donald  McClave,  materials  supply, 
Harrison ;  E.  J.  Mehren,  "general  in- 
terest," South  Orange;  treasurer, 
Frank  E.  Quimby,  Newark;  secretary, 
S.  George  Webb,  secretary.  Building 
Trades  Employers'  Association,  New- 
ark. Additional  elective  members  of 
the  executive  committee  arc  T.  Yorke 
Smith,  building  and  loan  association 
league,  Camden;  Wesley  A.  O'Leary, 
assistant  state  commissioner  of  educa- 
tion, Trenton.  The  chairmen  of  all 
committees,  to  be  appointed  by  the 
president,  will  be  ex-officio  members  of 
the  executive  committee. 

Robert  D.  Kohn,  of  New  York,  chair- 
man of  the  national  organization,  pre- 
sided at  the  meeting. 


Test  Case  on   Highway  Contract 
Cancellations  in  California 

The  right  of  the  new  California  State 
Highway  Commission  to  cancel  con- 
tracts entered  into  by  the  old  commis- 
sion, with  or  without  the  consent  of 
the  contractor,  is  being  tried  out  in 
an  action  recently  brought  in  the  Su- 
preme Court  of  that  state  in  connection 
with  a  contract  made  between  the 
George  Pollock  Co.  and  the  former 
California  State  Highway  Commission 
for  road  construction  in  Monterey 
County. 


San  Francisco  Material  Dealers 
Acquitted  of  Charges 

Thirty-four  building  material  dealers 
of  San  Francisco,  prosecuted  for  refus- 
ing to  sell  materials  to  contractors  who 
would  not  support  the  American  plan, 
were  recently  acquitted  in  the  Califor- 
nia Supreme  Court  within  thirty 
minutes  after  the  case  had  been  put  in 
the  hands  of  the  jury. 

The  prosecution  of  this  case  was 
'union  labor's  attack  upon  the  Ameri- 
can plan,"  according  to  the  Industrial 
Association  of  San  Francisco,  which 
points  out  that  the  result  is  "a  victory 
of  nation-wide  importance  that  should 
redound  materially  and  permanently,  to 
the  benefit  of  every  community  that 
seeks  to  free  its  industry  from  auto- 
cratic class  control  and  to  secure  the 
ultimate  good  of  all  labor,  union  and 
non-union,  as  well  as  of  industry  itself." 

In  the  conduct  of  the  case  the  defense 
frankly  admitted  withholding  materials 
from  the  enemies  of  the  American  plan 
but  contended  that  this  had  aided  the 
community  and  had  been  done  with  that 
end  solely  in  view.  The  defense  showed 
that  the  city  had  prospered  tremend- 
ously under  the  American  plan — whose 
benefits  had  even  flowed  in  the  form 
of  steady  work  and  high  wages  to  the 
men  whom  the  prosecution  claimed 
were  agrieved. 

"The  findings  of  this  jury,"  the  In- 
dustrial Association  states,  "by  uphold- 
ing the  doctrine  that  the  general  good 
of  the  whole  community  muit  be  put 
above  advantage  to  any  one  class,  per- 
petuate the  complete  industrial  freedom 
which  San  Francisco  fought  so  long  to 
obtain." 

Previous  reference  to  the  rise  in 
popularity  of  the  American  plan  in  San 
Francisco  was  published  in  Engineering 
News-Record  Sept.  8.  1921,  p.  427. 

Portland  City  Council  Approves 
Waterfront  Development  Plan 

The  City  Council  of  Portland.  Ore., 
has  passed  an  ordinance  adopting  the 
report  of  O.  Laurgaard,  city  engineer, 
in  which  a  plan  is  outlined  for  develop- 
ing the  waterfront  opposite  the  busi- 
ness district  of  the  city,  to  cost  alto- 
gether about  $11,163,000.  The  plan 
includes  a  fill  made  with  material 
dredged  from  the  river  channel,  the 
elevation  of  bridge  approaches  and  the 
construction  of  a  sea-wall,  inte.ccptor 
sewer,  market  buildings,  terminals  and 
other  structures.  Special  consideration 
was  given  to  the  plan  at  this  time  be- 
cause some  such  improvement  will  be 
highly  desirable  in  connection  with  lay- 
ing out  the  West  approach  to  the  new 
Burnside  bridge. 

Of  the  total  cost  of  the  project  the 
City  of  Portland  would  bear  about 
$800,000,  according  to  the  city  engi- 
neer's report,  the  balance  to  be  borne 
by  the  railroads  «nd  by  the  corpora- 
tion which  it  is  suggested  should  be 
formed  to  carry  out  the  project.  No 
date  has  been  set  for  beginning  the 
work. 

Interested  property  owners  have  or- 
ganized for  the  purpose  of  furthering 
the  project  and  are  urging  the  im- 
mediate construction  of  the  interceptor 
sewer  and  the  concrete  sea  wall  as  the 
first  stage  of  the  project.  The  cost  of 
this  part  of  the  work  has  been  esti- 
mated at  $2,000,000  and  would  be 
assessed  to  the  property  benefitted. 


Penn  State  College  Holds 
Industrial  Conference 

Co-operative  Technical  Education,  Sum- 
mer Employment,  Need  for  Engi- 
neers, Among  Topics 

The  fourth  annual  conference  be- 
tween the  industries  of  the  state  and 
the  college  of  engineering  was  held  at 
Pennsylvania  State  College,  May  25-26, 
with  about  one  hundred  m  attendance. 
These  conferences,  under  the  direction 
of  R.  L.  Sackett,  dean  of  engineering, 
are  intended  to  inform  the  industrial 
leaders  as  to  the  work  going  on  at  the 
college  and  at  the  same  time  to  de- 
velop ideas  to  guide  the  faculty  in  the 
conduct  of  its  work.  This  year  the  con- 
ference overlapped  a  preceding  confer- 
ence on  engineering  extension  courses 
and  was  itself  devoted  mainly  to  three 
subjects:  co-operative  technical  educa- 
tion, summer  employment  for  under- 
graduate engineers  and  the  prospective 
need  for  engineers. 

Co-operative  instruction  was  dis- 
cussed by  Dean  Sackett  in  a  paper 
which  will  be  abstracted  in  an  early 
issue  of  Engineering  News-Record.  In 
the  floor  discussion  the  trend  of  opinion 
was  not  pai'ticularly  favorable  to  this 
newly -developed  form  of  collegiate 
trainin;.-.  The  main  objection  by  the 
representatives  of  industi-y  seemed  to 
be  that  the  alternate  school  and  shop 
method  imposed  unnecessary  hardship 
on  the  industry  because  of  the  neces- 
sity of  treating  the  students  more  as 
students  than  as  workers.  This  hard- 
ship, it  was  admitted,  has  lessened  as 
the  term  of  alternation  is  increased 
above  the  two  weeks  of  the  first  schools 
of  this  sort. 

Summer  Employment 

Summer  employment  was  advocated 
both  by  teachers  and  industrial  men, 
but  the  sentiment  was  in  favor  of  the 
boy  going  into  the  elementary  processes 
for  his  first  two  summers,  leaving  the 
last  summer  for  organized  instruction 
and  work  looking  to-vard  his  general 
education  in  the  methods  of  the  em- 
ploying company.  This,  according  to 
G.  H.  Pfcitf,  of  the  General  Electric 
Co.,  is  the  system  in  vogue  in  his  com- 
pany. R.  G.  Manning,  of  the  Ambridge 
plant  of  the  American  Bridge  Co.,  said 
the  boy  seeking  summer  employment 
too  frequently  wants  to  get  into  the 
designing  department,  whereas  his  own 
education  as  a  structural  engineer 
would  be  better  furthered  by  two  sum- 
mers in  the  shop  and  on  erection,  though 
probably  he  would  not  get  out  of  that 
much  more  than  his  board. 

F.  J.  Chesterman,  chief  engineer  of 
the  Bell  Telephone  Co.  of  Pennsylvania, 
pre.sented  an  analysis  of  the  personnel 
of  several  of  the  largest  telephone 
companies  which  showed  that  the  tech- 
nically trained  man  got  ahead  in  all 
branches  of  that  industry  much  faster 
than  did  the  non-technical  man.  The 
demand  for  the  future  engineering 
graduate  is  constantly  increasing,  he 
thought,  but  there  is  a  growing  place 
for  extension  and  correspondence  school 
work  in  the  industrial  organization 
itself  to  take  care  of  the  demand  for 
what  might  be  termed  the  non-com- 
missioneil   officers  of  industry. 

At  Pennsylvania  State  College  this 
year  the  demand  for  engineering  ^ad- 
uates  is  far  ahead  of  the  supply.  The 
seniors  are  picking  the  most  attractive 
of  many  jobs  offered. 


978 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  22 


Random  Lines 


The  city  council  has  appointed 
August  J.  Van  Gemert,  bricklayer, 
assistant  city  engineer,  the  appoint- 
ment coming  after  a  prolonged  argu- 
ment regarding  authority  to  make 
such  appointment. — From  a  Roches- 
ter, Minn.,  paper. 

The  union  scale  for  bricklayers  at 
Rochester  must  be  lower  than  in  most 

places. 

»         *         * 

One  Way  Out 

"I  see  you  are  going  to  talk  about  the 
transportation  problem,"  said  Will 
Rogers  to  some  business  men  in  con- 
vention at  New  York  last  week.  "The 
trouble  is,  of  course,  that  there  is  a  lack 
of  rolling  stock  since  the  war.  I'll  tell 
you  how  to  solve  that.  Stop  this  run- 
ning around  to  conventions  and  stay  ai 
home  and  the  railroads  won't  be  so  con- 
gested." 

*  »  « 

"At  the  suggestion  of  Secretary 
Weeks,  War  Department  oilicials 
charged  with  drawing  up  industrial 
mobilization  plans  are  worki-.ig  out  a 
'don't'  chart,  based  on  war  experience 
and  setting  out  those  things  done  dur- 
ing the  war  which  it  is  most  desirable 
to  avoid  in  any  future  war  emergency. 
M.en  in  civil  life  who  handled  the  big 
supply  and  equipment  problems  of  the 
war  are  coming  forward,  it  was  learned 
today,  with  examples  taken  from  their 
own  experience  of  things  most  essential 
to  avoid,  based  on  errors  committed 
during  the  war." — Washington  dispatch. 

The  seven  engineers  tvho  came  in  to 
help  out  the  ivar  construction  program 
and  whom  Mr.  Daugherty  has  indicted 
as  criminal  conspirators  ought  to  have 
something  to  offer. 

*  «         * 

"Visionary  Side  To  Be  Made  More 
Attractive,"  reads  a  headline  to  an  arti- 
cle on  apprentices  in  the  News  Letter 
of  the  Associated  General  Contractors. 
That's  good  news.  Heretofore  most  con- 
tractors have  thought  that  only  engi- 
neers were  visionaries. 


Appenines  May  Be  Pierced  by 

11 '/4 -Mile  Railway  Tunnel 

According  to  a  recent  issue  of  CoTtv- 
merce  Reports  the  Italian  State  Rail- 
way Administration  is  considering  a 
proposal  to  construct  a  tunnel  Hi  miles 
long  on  the  direct  line  between  Florence 
and  Bologna  on  which  considerable 
work  has  already  been  done  by  the  gov- 
ernment. The  tunnel  would  penetrate 
the  Appenines  on  a  line  connecting  the 
to-wns  of  Pianoro,  on  the  Bologna  side, 
and  Prato,  on  the  Tuscan  side.  The  c-s- 
timated  cost  of  this  undertak'ng  is 
placed  at  between  $30,000,000  and 
$50,000,000,  at  present  exchange  rates. 


There  Are  Screens  and  Screens 

Rodolph  Valentino  doesn't  like  civil 
engineers.  He  says  they  are  cramping 
his  style.  "What  does  a  civil  engineer 
or  a  prize-fight  promoter  know  about 
art,'  he  asks.  "That  is  just  what  is  the 
matter  with  so  many  pictures  today. 
There  are  too  many  plumbers,  engineers 
and  prize  fight  promoters  trying  to  tell 
the  directors  what  to  do.  These  men 
take  the  art  out  of  the  moving_  picture 
production.  I  know  of  one  instance 
where  a  civil  engineer  killed  some  of  the 
most  wonderful  scenes  in  a  production 
after  they  had  been  filmed.  He  was  be-^ 
hind  the  picture,  though,  and  his  word 
w^s  law.     That  will  ruin  pictures." 

A  town  in  Florida  has  appointed  a 
"mosquito  engineer."  A  lot  of  fre- 
quenters of  summer  resorts  want  to 
know  what  a  mosquito  needs  of  an 
engineer. — Detroit  Neivs. 


Tunnel  Holed  Through  on  Hetch 
Hetchy  Project 

On  May  15  the  tunnel  heading  being 
driven  west  from  Early  Intake  on  San 
Francisco's  Hetch  Hetchy  water  supply 
project  met  the  heading  being  driven 
east  from  South  Fork.  This  tunnel  is 
about  24,000  ft.  in  length  and  is  the 
longest  stretch  driven  from  two  head- 
ings on  the  mountain  division.  In  view 
of  the  precipitous  nature  of  the  route 
traversed  by  the  survey  over  the  tunnel 
it  is  notable  that  the  two  headings 
came  together  with  a  discrepancy  in 
distance  of  only  0.8  ft.  The  difference 
at  the  meeting  point  of  grade,  as  car- 
ried in  from  the  two  ends,  was  0.02  ft.; 
the  two  lines  differed  in  alignment  by 
0.59  ft.        

Extend  Temiskaminff  &  Northern 

Ontario  Ry.  to  Hudson  Bay 

It  has  been  decided  by  the  Temiskam- 
ing  &  Northern  Ontario  Railway  Com- 
mission to  continue  the  extension  of  its 
main  line  northward  to  ..  terminal  at 
the  mouth  of  the  Moose  River  on 
James  Bay,  the  southern  end  of  Hudson 
Bay.  Work  on  the  first  70  miles  north 
from  Cochrane,  Ont.,  is  being  carried  on 
by  Grant  Smith  &  Co.  &  McDonnell, 
Vancouver,  B.  C,  and  it  is  expected  to 
have  this  completed  in  1923.  Bids  for 
the  further  extension  will  be  called  for 
probably  in  July  or  August.  A  20-mile 
branch  is  to  be  built  from  Swastika  to 
Ladder  Lake  and  it  is  expected  to  call 
for  bids  in  June  fc^  this  work.  All 
work  is  under  the  direction  of  S.  B. 
Clement,  chief  engineer. 


New  York  Highway  Work 
Is  Curtailed 

After  a  conference  with  his  nine 
division  engineers  Commissioner  of 
Highways  Frederick  Stuart  Greene,  of 
New  York  State,  has  decided  that, 
in  the  interests  of  the  state,  it  is 
necessary  to  curtail  further  new  con- 
struction until  the  vitally  necessary 
reconstruction  work  has  been  provided 
for  The  state  has  now  in  force  217 
highway  contracts  amounting  to  more 
than  $28,500,000,  on  which  less  than 
$9,000,000  of  work  has  been  performed. 
In  addition  to  this  uncompleted  work, 
the  department  will  make  every  effort 
to  award  contracts  amounting  to  $5,- 
000,000  for  the  reconstruction  of  old 
roads  which  have  gone  to  pieces.  This 
proposed  reconstruction  work  added  to 
contracts  now  unfinished  will  total 
$24,500,000,  which  is  more  road  work 
than  the  department  has  ever  accom- 
plished in  any  one  year. 

The  conditions  which  have  militated 
against  taking  on  new  conatruction 
are  freight  embargoes,  scarcity  of  ma- 
terials and  shortage  of  labor.  Com- 
missioner Greene  realizes,  according  to 
his  own  statement,  that  the  policy  of 
continuing  to  raise  prices,  in  an  effort 
to  encourage  contractors  to  submit  bids, 
would  not  only  make  it  impossible  for 
firms  now  working  at  lower  figures  to 
complete  their  contracts,  but  would 
lob  already  undermanned  farms  of  nec- 
essary labor.  He  has  determined,  there- 
fore, that  except  for  a  few  important 
connecting  links  and  some  heavy 
grading  contracts,  there  will  be  no 
more  new  construction  attempted  until 
the  abnormal  conditions  in  transpor- 
tation, material  and  labor  have  passed. 
It  is  estimated  that  postponement  of 
new  work  means  the  deferring  of  $16,- 
000,000  worth  of  highway  construction 
which  had  been  contemplated  earlier 
in  the  season. 

The  postponement  of  new  work  will 
not  affect,  however,  expenditure  of  the 
$10,000,000  authorized  for  the  con- 
struction of  rural  post  roads  under  the 
federal-aid  plan. 


Erie  R.R.  Improvements  for  1923 

Improvement  work  on  the  Erie  R.R. 
during  the  current  year  is  to  include 
six  miles  of  relocation  near  Wanaque- 
Midvale,  N.  J.,  on  account  of  the  new 
reservoir  formed  by  the  construction  of 
the  dam  for  the  North  Jersey  Water 
Supply  District.  Grade  crossing  elimi- 
nation will  be  carried  out  at  Buffalo 
and  Jamestown,  N.  Y.,  and  Akron, 
Ohio;  while  pedestrian  subways  will  be 
built  at  Phelps  St.,  Youngstowm,  Ohio, 
and  at  Oak  Hill,  Endicott,  N.  Y.  Ten 
miles  of  second  track  will  be  laid  on  the 
River  Division  east  from  Cuba  Junction. 
N.  Y.,  and  an  open  pier  100  x  680  ft. 
will  be  built  at  Weehawken,  N.  J.  Other 
items  include  passenger  and  freight 
stations  and  team  tracks  at  Englewood, 
N.  J.;  station  at  Passaic  Park,  N.  J., 
and  Hamburg,  N.  Y.;  an  erecting  shop 
408x108  ft.  at  Hornell,  N.  Y.;  power 
hou.se  at  Jersey  City;  coaling  station  at 
Avon,  N.  Y.;  and  a  water  station  with 
50,000-gal.  tank  at  Alger,  Ohio. 


New  York  State  Bridge  Survey 
Act  Signed  by  Governor 

The  Ames  bill,»  appropriating  $15,- 
000  and  authorizing  the  commissioner 
of  highways  of  the  State  of  New  York 
to  make  a  survey  of  bridges  on  state 
and  county  highways  and  to  report  to 
the  legislature  of  1924,  was  signed  by 
Governor  Smith  Ijist  week.  The  latest 
available  data  on  the  capacity  and  con- 
dition of  bridges  throughout  the  state 
is  contained  in  the  legislative  committee 
report  rendered  in  1915.  At  that  time 
it  was  discovered  that  more  than  one- 
half  of  the  important  bridges  in  the 
state  were  of  less  than  15  tons 
capacity. 

According  to  the  bill,  the  survey  can 
be  made  either  by  the  forces  of  the 
commission  of  highways  or  under  the 
direction  of  the  highway  commissioner 
by  a  competent  engineer  and  assistant 
to  be  selected  by  him.  Not  on'y  shall 
a  survey  of  existing  bridges  be  made, 
but  recommendations  are  to  be  sub- 
mitted for  needed  changes  or  alter- 
ations. 

The  report  is  to  be  in  the  hands  of 
the  legislature  on  or  before  March  1. 
1924. 
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Enginoerind  Societies 


Calendar 


Annual    Meetings 


SOCIETY  FOR  THE  PROMOTION  OP 
KNGIXEERIXG  EDUCATION ; 
Annual  Convention,  Ithaca,  N.  Y., 
June  20-23. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia; 
Annual  Meeting.  Atlantic  City, 
N.   J.,  June  25-29. 

AMERICAN  SOCIETY  OF  CIVIL. 
ENGINEERS,  New  York,  Annual 
Consention,    Chicago,    July    11-13. 

NEW  ENGL.\ND  WATER  WORKS 
AS.^OCIATION,  Bo.ston.  Ma.-is.  ; 
-Annual  Convention.  Burlington, 
VL,  Sept.  18-21,  1923. 


The  Texas  State  Highway  Associa- 
tion, at  its  annual  meeting  in  Dallas 
recently,  re-elected  W.  F.  Craw-ford, 
Waco,  as  president,  and  elected  George 
C.  Holmgreen  of  San  Antonio  and  Col. 
L.  G.  Wortham  of  Ft.  Worth  vice-presi- 
dents, and  L.  W.  Kemp  of  Houston  and 
Fred  K.  Rightor  of  San  Antonio  di- 
rectors. A  $35,000  budget  to  secure 
passage  of  a  proposed  constitutional 
amendment  to  place  highway  control 
with  the  state  in  order  to  secure  Federal 
aid  was  adopted. 

The  Louisiana  Section  of  the  Amer- 
ican Society  of  Civil  Engineers  at  its 
recent  annual  meeting  elected  the  fol- 
lowing officers:  E.  H.  Coleman,  presi- 
dent; S.  M.  Young,  first  vice-president; 
E.  S.  Bres,  second  vice-president;  and 
re-elected  Frank  A.  Muth,  secretary, 
and  C.  M.  Bott,  treasurer. 

The  St.  John  Branch  of  the  Engineer- 
ing Institute  of  Canada,  which  has  a 
membership  of  75,  at  its  annual  meet- 
ing elected  for  the  coming  year:  presi- 
dent, H.  F.  Bennett;  vice-president, 
G.  M.  Hatfield;  secretary-treasurer, 
W.  J.  Johnston.  Arrangements  were 
made  for  a  general  meeting  of  engi- 
neers of  eastern  Canada  to  be  held  in 
St.  John  in  September. 


ir 


Personal  Notes 


^ 


CoL.  N.  H.  Balfour,  formerly  assist- 
ant to  Sir  Henry  Thornton  on  the 
Great  Eastern  Ry.  in  England,  is  now 
an  assistant  to  Sir  Henry  in  the  man- 
agement of  the  Canadian  National  Ry. 

Elbert  G.  Allen,  formerly  chief 
engineer  of  the  Philadelphia  Rapid 
Tran.sit  Co.,  is  now  consulting  engineer 
with  Stone  &  Webster,  Inc.,  Boston, 
Mass. 

Edward  H.  Whitte.more,  formerly 
manager  of  the  heating  department  of 
the  Boston  office  of  the  Lord  Construc- 
tion Co.,  has  entered  the  structural  di- 
vision of  .Stone  &  Webster,  Inc.,  Boston, 
as  engineer. 

Walter  R.  Egole.ston,  of  Black 
River,  N.  Y^  engineer  in  Division 
.3  Highway  Department,  Watertown, 
N.  Y.,  has  been  appointed  superin- 
tendent    of     highways     of     Jefferson 


County  with  headquarters  at  Water- 
town.  Jesse  E.  Kelsey  will  continue  as 
assistant  in  Jefferson  County. 

E.  R.  CoNANT  has  resigned  as  sur- 
veyor in  the  New  Hampshire  Highway 
Department.  He  intends  establishing 
consulting  engineering  offices  in  Boston. 

Morton  C.  Tuttle,  general  manager 
of  and  for  twenty-five  years  with  the 
Aberthaw  Construction  Co.,  Boston,  has 
organized  and  is  president  of  the  Mor- 
ton C.  Tuttle  Co.,  Boston,  which  will 
engage  in  general  building  and  water- 
power  construction.  With  him  are  as- 
sociated Nathaniel  McL.  Sage,  Clayton 
W.  Mayers,  and  Lyle  M.  Richardson. 
Mr.  Tuttle,  during  the  War,  organized 
the  Emergency  Construction  Commit- 
tee subsidiary  to  the  War  Industries 
Board,  and  later  served  the  Fleet  Cor- 
poration in  supervision  of  production, 
purchase,  transportation  and  storage 
operations. 

Banks  &  Craig,  an  engineering  firm 
of  Harrisburg,  Pa.,  has  been  selected 
as  engineer  for  the  borough  of  Lewis- 
ton. 

K.  E.  McCoNNAUGHAY,  assistant 
maintenance  engineer  for  the  Indiana 
Highway  Commission,  is  to  become 
chief  engineer  for  the  Hayes  Construc- 
tion Co.,  Indianapolis.  This  company 
announces  an  improvement  in  service 
in  the  way  of  providing  engineers, 
plans,  etc.,  for  cities  not  large  enough 
to  have  a  city  engineer  but  too  large  to 
have  the  use  of  the  county  surveyor; 
it  will  also  conduct  a  series  of  tests  of 
many  kinds  of  pavement  for  service  in 
Indiana. 

B.  J.  Pardee,  civil  engineer,  has  been 
appointed  city  manager  of  Visalia, 
Calif. 

J.  P.  Irons  has  been  appointed  divi- 
sion engineer  of  the  eastern  division  of 
the  Kansas  State  Highway  Commission. 
Mr.  Irons  was  overseas  with  the  110th 
Engineers,  and  has  been  for  several 
years  county  engineer  of  Anderson 
County. 

Samuel  L.  Gatslick,  recently  with 
the  Raymond  Concrete  Pile  Co.,  has 
taken  offices  at  130  E.  59th  St.,  New 
York  City,  and  will  engage  in  engineer- 
ing and  contracting. 

Samuel  S.  Oman  and  Samuel  Lili- 
enthal,  Chicago,  have  formed  a  part- 
nership for  the  practice  of  architecture 
and  engineering,  with  offices  at  64  West 
Randolph  St.,  Chicago. 

Rawson  Collier,  until  recently 
sales  manager  of  the  Central  Hudson 
Gas  and  Electric  Co.,  has  .ioined  the 
organization  of  Dwight  P.  Robinson  & 
Co.,  Inc.  Mr.  Collier's  previous  connec- 
tions were  with  Collier  &  Brown,  con- 
sulting engineers,  Atlanta,  and  the 
Georgia  Railway  and  Electric  Co. 

L.  P.  Scott,  G.  L.  Campbell,  and 
A.  A.  Anderson,  division  engineers  of 
the  southeastern,  northwestern,  and 
south  divisions,  respectively,  of  the 
Kansas  state  highway  commission,  and 
O.  J.  Eidmann,  assistant  engineer  in 
charge  of  bridges,  have  resigned,  effec- 
tive May  1. 

Lieut.  Col.  George  R.  Spalding, 
Corps  of  I^ngineers  and  instructor  at 
the  Army  War  College,  has  been 
ordered  to  Florence,  Ala.,  for  iluty  on 
the  Muscle  Shoals  project.  He  will  re- 
lieve Col.  William  H.  Barden,  who, 
having  completed  the  regular  tour  of 
duty  on  the  Alabama  station,  has  been 
ordered  to  Seattle,  Wash. 


A.  B.  West,  who  has  been  connected 
with  the  Southern  Sierras  Power  Co.  of 
California,  has  been  elected  president 
and  general  manager  to  succeed  the 
late  Guilford   S.   Wood. 

Otto  B.  Kibele,  who  recently  re- 
signed as  works  manager  of  the  Los 
Angeles,  Calif.,  Shipbuilding  and  Dry- 
dock  Corp.,  has  been  appointed  man- 
ager of  the  Los  Angeles  plant  of  the 
Bethlehem  Shipbuilding  Corp.,  suc- 
ceeding James  Stewart.  Mr.  Kibele  is 
a  member  of  the  Los  Angeles  harbor 
commission. 

George  Lewis  has  been  appointed 
city  manager  of  Tulare,  Calif. 

J.  Waldo  Smith  has  been  selected  as 
consulting  engineer  to  Fuller  &  Mait- 
land,  engineers  for  the  new  water  sup- 
ply works  of  Kansas  City,  Mo.,  the  de- 
tailed design  of  which  will  be  under 
the  immediate  charge  of  J.  R.  McClin- 
tock  of  Fuller  &  McClintock.  R.  M. 
Merriman  is  chief  engineer  for  Fuller 
&  Maitland,  whose  staff  includes  A.  R. 
Holbrook,  A.  L.  Maitland  and  Wvnkoop 
Kier.=ted,  Jr.  On  May  16  Kansas  City 
sold  $2,500,000  worth  of  bonds  and  re- 
ceived an  informal  bid  on  the  entire 
$11,000,000  issue  voted  last  year. 

John  Ericson,  consulting  engineer 
for  the  City  of  Chicago  during  the  last 
political  regime,  has  been  reappointed 
city  engineer,  succeeding  Alexander 
Murdoch.  The  latter  has  been  sus- 
pended pending  the  filing  of  charges 
before  the  civil  service  commission  by 
the  commissioner  of  public  works.  Col. 
A.  A.  Sprague.  Mr.  Ericson  entered 
the  employ  of  the  city  nearly  forty 
years  ago  as  draftsman  In  the  water 
department. 

Major  W.  H.  Radcliffe  has  been 
elected  president  of  the  Compass  Oil 
Co.  which  has  a  large  oil  well  and  other 
holdings  near  Corpus  Christi,  Texas. 
Major  Radcliffe  was  engineer  of  the 
municipal  bridge  at  St.  Louis  for  the 
American  Bridge  Co.,  and  recently  has 
been  in  charge  of  construction  work  at 
the  Fitzsimmons  Hospital,  Aurora, 
Colo. 
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Elisha  H.  Talbot,  retired  publisher 
and  founder  of  RaWway  Age,  died 
May  22  in  New  York  City,  aged  83 
years.  He  was  born  in  Ohio,  and  at  the 
age  of  19  established  a  weekly  news- 
paper in  Winterset,  Iowa,  and  during 
the  Civil  War  served  as  .secretary  in 
Washington  to  the  congressman  from 
his  Ohio  district.  Besides  Raihray  Age, 
he  founded  a  magazine  called  The 
Great  Went,  and  another,  The  Club 
Woman's  Mugazire. 

Lynn  S.  Atkinson,  structural  engi- 
neer and  general  contractor,  died  re- 
cently in  Santa  Monica,  Calif.,  aged  58. 
Among  his  foremost  works  arc  the 
Polytechnic  High  School  at  Long 
Beach,  Calif.,  the  Broadway  tunnel, 
and  extensive  street  and  road  work  in 
the  Imperial  Valley  and  on  other  Cali- 
fornia highways. 

Jo.fEl'll  T.  Ravcraft,  building  inspec- 
tor and  former  president  of  the  Long 
Beach  Construction  Co.,  died  at  Long 
Beach,  f'alif.,  May  2.  He  whs  born  in 
Ireland  and  came  to  th<-  I'niiid  Sintiu 
when   17  years  old. 
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Varied  Products  Shown  at 
Water- Works  Exhibit 

Sixty-Five  Manufacturers   Represented 

at  Detroit  Convention  of  American 

Water  Works  Association 

SIXTY-FIVE  manufacturers  of  water- 
works equipment  and  materials 
ranging  in  scope  from  the  sensitive 
mechanism  of  a  long  distance  water- 
stage  recorded  to  the  large-diameter 
steel  pipe,  high-pressure  pumping  plant, 
or  large  capacity  tank  or  standpipe  ex- 
hibited their  products  at  the  forty-third 
annual  convention  in  Detroit,  May 
21-25,  of  the  American  Water  Works 
Association.  The  displays  covered  all 
of  the  major  fields  of  water-works  prac- 
tice and  for  purposes  of  classification 
may  be  divided  into  eight  groups,  in- 
cluding pipe  and  fittings,  meters,  valves 
and  hydrants,  pumps  and  accessories, 
chemicals  and  apparatus  for  water 
treatment,  filters,  tanks  and  standpipes, 
and  miscellaneous  tools  and  equipment, 
including  measurement  and  control  ap- 
paratus. In  addition,  six  engineering 
publications  in  the  water-works  field 
were  represented.  On  the  basis  of  the 
number  of  displays,  pipe  and  fittings 
took  first  place  with  16  manufacturers 
represented,  while  meters  were  second 
with  14,  and  valves  and  hvdrants  third 
with  8. 

Pipe  and  Fittings 

A  wide  range  of  products  was  shown 
in  the  exhibits  of  pipe  and  fittings.  In 
addition  to  cast-iron  there  were  steel 
and  concrete  pipe  and  lead-lined  and 
tin-lined  pipe.  Several  displays  fea- 
tured special  joints,  such  as  the 
Dresser,  the  Universal,  and  the  McWane 
— the  latter  a  pre-calked  joint — while 
the  field  of  jointing  materials  was 
represented  by  Leadite.  Among  the 
manufacturers  of  large-diameter  steel 
pipe  were  the  East  Jersey  Pipe  Co.  with 
its  lock-bar  design,  and  the  National 
Tube  Co.,  the  latter  featuring  its  re- 
cently developed  hammer-weld  pipe  for 
diameters  ranging  from  20  to  96  in. 
In  addition  to  the  pipe  displays  were 
numerous  exhibits  of  special  castings 
and  iron  and  brass  fittings. 

In  the  field  of  pipe  and  fittings,  the 
manufacturers  represented  included 
American  Cast  Iron  Pipe,  Central 
Foundry,  Lead  Lined  Iron  Pipe,  Leadite, 
McWane,  Glauber  Brass,  H.  Mueller, 
Hays,  National  Tube,  United  Brass, 
U.  S.  Cast  Iron  Pipe  &  Foundry,  War- 
ren Foundry,  R.  D.  Wood  &  Co.,  S.  R. 
Dresser,  East  Jersey  Pipe,  and  Lock- 
Joint  Pipe. 

Meters 

For  measuring  both  large  and  small, 
flows  of  water  through  pipe  lines  and 
in  open  channels  a  wide  range  of  meters 
was  exhibited,  including  the  disk,  tur- 
bine and  compound  types  for  domestic 
and  industrial  use,  and  lai'ge  Venturi 
meters  of  the  type  employed  at  Detroit's 
new  filtration  plant  now  under  con- 
struction. Several  manufacturers  fea- 
tured the  frost-proof,  split-ease  meter. 
Some  of  the  meters  shown  were  de- 


signed for  recording  the  flows  of  hot 
water  and  oil.  Meter  boxes  were  fea- 
tured by  several  exhibitors  in  addition 
to  current  meters  for  registering  flows 
in  open  channels. 

The  meter  and  accessory  exhibits  in- 
cluded those  of  the  following  companies: 
Badger,  Builders  Iron  Foundry,  Fed- 
eral, Ford  Meter  Box,  Gamon,  H.  W. 
Clark,  Union,  Buffalo,  National,  Nep- 
tune, Pittsburgh,  Simplex,  Thomson  and 
Hersey. 

Valves  and  Hydrants 

Both  high  pressure  and  low  pressure 
valves  of  sizes  ranging  from  hand- 
operated  types  to  the  large  motor- 
operated  valves  were  an  important  fea- 
ture of  the  exhibit.  One  manufacturer 
showed  indicator  valves  for  automatic 
sprinkler  equipment,  and  a  number  of 
special  valves  were  on  display  for  use 
on  pipe  lines  carrying  chemical  solu- 
tions. For  large  pipe  lines  the  applica- 
tion of  air  valves  to  prevent  the  col- 
lapse of  pipe  during  heavy  drafts  of 
water  was  illustrated.  Fire  hydrants 
with  special  drainage  equipment  and 
other  features  to  prevent  freezing  dur- 
ing winter  weather  completed  this  fea- 
ture of  the  show.  The  Eddy  company 
displayed  an  aluminum  model  of  its 
fire  hydrant. 

In  the  field  of  valves,  hydrants  and 
other  accessories  the  manufacturers  in- 
cluded Kennedy,  Ross,  Simplex,  Rens- 
selaer, R.  D.  Wood,  Water  Works 
Equipment,  Eddy,  W.  P.  Taylor,  Colum- 
bian Iron  Works,  and  Volkhardt. 

Pumping  Equipment 
The  field  of  water-works  pumping 
equipment  was  represented  by  compara- 
tively few  manufacturers.  Centrifugal 
pumps  were  featured  by  Worthington, 
while  the  air  lift  had  the  Sullivan 
Machinery  Co.  as  its  sponsor.  Equip- 
ment for  deep  well  work  was  on  display 
by  Layne  &  Bowler,  while  a  large  well 
screen  was  shown  by  Edward  E.  John- 
son, Inc.  In  the  exhibit  of  the  Birch 
Manufacturing  Co.  were  pump  valves  of 
various  types. 

Water- Works  Chemicals 
and  Equipment 
Its  latest  vacuum  type  of  chlorinator 
for  water  supplies  was  featured  by 
Wallace  &  Tiernan.  In  this  newly  de- 
veloped equipment  the  chlorine  gas, 
from  the  time  it  enters  the  apparatus 
until  it  is  made  into  chlorine  solution, 
is  always  under  a  vacuum  so  that  the 
possibility  of  escape  is  reduced  to  a 
minimum.  Furthermore,  the  flow  of 
chlorine  automatically  ceases  whenever 
the  water  supply  to  the  apparatus  is 
shut  off.  Manufacturers  of  chemicals 
employed  in  sterilizing  or  otherwise 
treating  public  water*  supplies  were 
Mathieson  Alkali  Works,  Electro- 
Bleaching  Gas,  Pennsylvania  Salt,  and 
Electrolytic  Chlorine. 

Filters 

Two  filter  manufacturers,  Roberts  and 

New  York  Continental  Jewell,  had  their 

products   on   display.      The    New   York 

company  is  featuring  the  Wheeler  false 


Gold.schmidt,  Inventor  of  Thermit 
Welding  Process,  Dies 

Prof.  Dr.  Hans  Goldschmidt,  inventor 
of  the  Thermit  process  for  welding 
iron  and  steel  and  for  producing  high 
grade  metals  and  alloys,  died  suddenly 
in  Baden-Baden,  Germany,  May  20, 
1923.  He  was  born  in  Berlin,  Germany, 
Jan.  18,  1861  and  studied  at  the  uni- 
versities of  Berlin,  Leipzig,  Heidelberg, 
Strassburg  and  at  the  Institute  of 
Technology  at  Charlottenburg.  In  1887 
he  entered  the  firm  of  Th.  Goldschmidt, 
Essen  Ruhr,  Germany,  in  joint  partner- 
ship with  his  brother  Dr.  Karl  Gold- 
schmidt. Prof.  Goldschmidt  visited  this 
country  frequently  and  was  president 
from  1904  to  1916  of  the  Goldschmidt 
Thermit  Co.,  now  the  Metal  &  Thermit 
Corporation,  New  York. 

bottom  for  mechanical  filters.  In  addi- 
tion, the  company  showed  one  of  the 
operating  tables  of  the  new  Detroit 
filtration  plant  equipped  with  the  latest 
type  of  indicator-register-recorder  gage 
made  by  the  Builders  Iron  Foundry. 
The  Roberts  company  manufactures 
both  water  filtration  and  softening 
plants. 

Tanks  and  Standpipes 
In  the  field  of  water-works  tanks, 
towers,  and  standpipes  the  representa- 
tives at  the  Detroit  meeting  were  the 
Chicago  Bridge  &  Iron  Works  and  the 
Pittsburgh-Des  Moines  Steel  Co.  Em- 
phasis was  given  to  the  varied  uses  of 
elevated  tanks  in  water-works  practice, 
including  not  only  use  for  fire  protection 
but  as  a  means  of  insuring  more  eco- 
nomical operation  of  pumping  plants 
by  providing  storage  capacity. 

Miscellaneous 

Exhibits  not  previously  classified  in- 
cluded water-stage  recorders,  measuring 
equipment  and  surveying  instruments 
by  W.  &  L.  E.  Gurley;  remote  control 
apparatus  for  valve  operation  by  Payne 
Dean;  tapping  machines  and  other  tools 
by  A.  P.  Smith;  water  waste  surveys 
equipment  by  the  Pitometer  Co.;  water- 
main  cleaning  equipment  by  the  Na- 
tional Water  Main  Cleaning  Co.;  adding 
machines  for  water-works  accounting  by 
Elliott-Fisher;  and  testing  and  analysis 
by  the  Pittsburgh  Testing  Laboratory. 

The  engineering  publications  in  the 
water-works  field  represented  at  the 
convention  were  Engineering  News- 
Record,  Public  Works,  America7i  City, 
Engineering  &  Contracting,  Eire  & 
Water  Engineering  and  the  Canadian 
Engineer. 

New  Officers 

At  its  annual  meeting.  May  23,  the 
Water  Works  Manufacturers  Associa- 
tion elected  as  its  president  John  Regan, 
of  the  Neptune  Meter  Co.,  New  York. 
C.  R.  Wood,  of  R.  D.  Wood  &  Co.,  Phila- 
delphia, was  named  vice-president, 
Denis  F.  O'Brien,  of  the  A.  P.  Smith 
Manufacturing  Co.,  East  Orange,  N.  J., 
treasurer,  and  John  A.  Kienle,  of  the 
Mathieson  Alkali  Co.,  New  York,  sec- 
retary. 

The  committee  in  charge  of  the  ex- 
hibit of  equipment  and  materials  at  the 
Detroit  convention  was  headed  by 
George  McKay,  Jr.,  of  the  Leadite  Co., 
Philadelphia,  and  included  J.  D.  Capron, 
U.  S.  Cast  Iron  Pipe  &  Foundry  Co., 
Burlington,  N.  J.,  and  C.  C.  Behney. 
Simplex  Valve  &  Meter  Co.,  New  Yort- 
Next  year's  exhibit  and  convention  will 
be  held  in  Memphis,  Tern. 
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Equipment  Users  Close  Dis- 
cussion on  Record  Runs 

Their  Views  Agree  with  Those  of  Manu- 
facturers— Average  Performance 
Better  Than  Sprints 

For  a  number  of  iveeks  manufac- 
turers have  been  giving  their  views 
in  these  columns  on  the  subject  of 
featuring  record  runs  or  perform- 
ances of  construction  equipment 
and  machinery.  The  consensus  of 
opinion  condemns  this  practice.  In 
this  week's  issue  the  discussion  is 
brought  to  a  close  by  the  folloiving 
contributions  from,  representative 
users  of  equipment  from  tvhom 
"Engineering  News-Record"  re- 
quested an  expression  of  opinion: 


By  W.  a.  Rogers 

President, 
Bates  &  Rogers  Construction  Co.,  Chicago 

JN  MY  opinion  record  runs  or  per- 
formances of  construction  equipment 
should  not  be  featured  by  manufac- 
turers in  their  advertising  or  other 
trade  literature.  They  are  sure  to  be 
misleading,  as  the  conditions  under 
which  they  were  made  have  a  very 
important  bearing  and  these  conditions 
will  not  be  set  forth.  Average  runs, 
however,  are  of  considerable  value. 


the  two  cases,  the  difference  in  the 
performance  of  equipment  becomes  even 
greater. 

Where  the  advertising  of  record  runs 
by  equipment  manufacturers  has  been 
brought  to  our  attention,  we  have 
usually  read  such  advertisements  with 
interest  but  we  have  never  placed  great 
value  upon  them  in  concluding  the  pur- 
chase of  equipment.  We  fully  believe 
that  the  statement  of  K.  H.  Talbot,  of 
the  Koehring  Co.,  relative  to  the  manu- 
facturer's responsibility  creates  a  sound 
basis  of  advertising,  which  he  ex- 
presses in  the  closing  paragraph  as  fol- 
lows: "*  *  *  a  manufacturing  company 
may  offer  to  a  constructor  a  suggestion 
based  on  past  experience  but  it  cannot 
take  the  responsibility  of  furnishing 
figures  on  which  an  estimate  of  cost 
can  be  based."  And  this  responsibility 
is  fully  realized  when  it  is  stated  that 
the  "manufacturer  of  construction 
equipment  cannot  possibly  know  the 
conditions  surrounding  the  individual 
construction  jobs  and  for  this  reason  he 
should  never  furnish  information  that 
will  be  used  as  means  of  arriving  at  an 
average  figure  for  work  based  on  maxi- 
mum runs  over  short  periods."  A  policy 
of  advertising  based  on  the  above  con- 
ditions is  absolutely  sound  from  the 
constructor's  standpoint. 


By  R.  Peterson 

Henry  W.  Horst  Co..  General  Contractors, 
Rock   Island,   111. 

THE  policy  adopted  by  some  manu- 
facturers of  construction  equip- 
ment with  regard  to  judicious 
advertising  is  highly  commendable  and 
indicates  a  broad-minded  viewpoint  as 
to  the  responsibility  and  service  of  the 
manufacturers  in  the  construction  in- 
dustry. It  is  apparent  from  the  ex- 
pressions that  have  already  been 
gathered  from  these  various  manufac- 
turers that  very  definite  policies  have 
been  adopted  regarding  the  advisability 
of  advertising  record  runs  or  perform- 
ances of  construction  equipment.  The 
consensus  of  opinion  seems  to  be  that 
the  publishing  of  record  runs  is  not 
a  desirable  form  of  advertising. 

In  construction  work  no  two  jobs  are 
identical  in  solution  as  to  methods  of 
performance  and  combination  of  equip- 
ment to  be  used.  Every  new  job  is  a 
particular  problem  in  itself  which  has 
to  be  solved  in  its  own  way.  For  this 
reason  the  kind  of  equipment  used  in 
the  different  jobs  will  vary  in  combi- 
nation as  to  methods  of  operation,  or- 
ganization used  in  performance  and 
degree  of  hard  usage  required.  The 
natural  elements  of  the  job  are  never 
the  same.  The  local  conditions  arc 
always  at  variance  and  the  human 
clement  entering  into  the  performance 
is  never  constant. 

Under  such  conditions  it  is  no  more 
than  natural  for  the  experienced  con- 
structor to  hesitate  in  placing  much 
value  upon  advertised  record  perform- 
ances. Experience  has  taught  us  that 
performance  accomplished  in  one  or- 
ganization with  a  certain  piece  of 
equipment  and  under  certain  conditions 
would  fall  down  when  applied  in 
another  organization  under  the  same 
conditions,  due  to  the  one  big  factor 
of  the  human  element  which  enters  into 
the  operation  and  maintenance  of  the 
equipment.  If.  at  the  same  time,  the 
factor    of    local   conditions    varies   .in 


By  Arthur  S.  Bent 

Past-President, 

Associated   General  Contractors  of  America 

and  President  Bent  Bros.,  Contractors, 

Los  Angeles 

MY  ONLY  comment  on  the  whole 
subject  is  that  I  feel  quite  un- 
friendly to  advertisements  which  pub- 
lish record  performances.  They  are  mis- 
leading and,  in  most  cases,  distinctly 
against  the  contractor's  interest,  as  I 
see  it.  I  am  referring  the  matter  to 
the  manager  of  our  local  chapter  in 
order  that  he  may  get  the  reaction  of 
other  members  and  forward  the  whole 
to  you.  [The  communication  referred 
to  follows. — Editor.] 


By  E.  Earl  Glass 

Executive   Secretary 

Southern  California  Chapter, 

Associated  General  Contractors  of  America, 

Lios  Angeles 

A  GREAT  majority  of  contractors 
will  take  the  reasonable  view  that 
a  record  or  "sprint"  performance 
should  be  strictly  barred  from  adver- 
tising pages  in  the  leading  technical 
and  trade  journals.  Mr.  Talbot  touched 
upon  a  point  which  we  believe  is  the 
principal  objection  to  the  practice  of 
showing  unusual  performance  in  manu- 
facturers' advertisements.  It  is  well 
known  that  such  statements  (which 
are  sometimes  so  presented  that  they 
are  actually  misstatements)  make  the 
greatest  impression  upon  the  unin- 
itiated who  accept  the  figures  at  their 
face  value.  This  accounts  for  many 
ridiculously  low  estimates  by  young 
engineers  and  disastrously  low  bids  by 
budding  contractors.  The  experienced 
engineer  or  contractor  is  not  misled 
nor  greatly  impressed  by  such  accounts 
of  record  performance,  so  it  is  our  be- 
lief that  nothing  but  harm  can  result 
from  such-misleading  data. 

There  seems  to  be  an  increasing  de- 
sire on  the  part  of  some  engineers  in 
charge  of  public  work  to  eliminate  the 
contractor  from  such  con.struction  work 
under  the  pretext  of  "saving  the  con- 
tractor's profit."  It  is  a  question 
whether  this  is  due  to  the  socialistic 


tendency  of  the  times  or  to  an  am- 
bitious desire  on  the  part  of  over-con- 
fident youth  to  learn  the  contracting 
business  at  public  expense.  Such  glow- 
ing accounts  of  construction  perform- 
ance may  mislead  the  officials  into  be- 
lieving they  can  do  the  work  for  a  small 
part  of  the  contractor's  price.  If  they 
do  not  actually  reject  reasonable  bids 
from  responsible  contractors  and  under- 
take the  work  by  force  account  they 
would  at  least  feel  that  the  contractor 
was  obtaining  an  exhorbitant  profit, 
whereas  he  might  actually,  and  usually 
does,  have  to  play  in  luck  together  with 
very  good  management  to  obtain  10  per 
cent  above  his  actual  costs  as  his  own 
compensation. 

It  may  be  profitable  to  the  manufac- 
turers to  encourage  engineer  and  pub- 
lic oflicials  to  purchase  equipment  and 
operate  their  own  construction  depart- 
ment, but  all  business  men  are  con- 
vinced that  this  practice  is  not  in  the 
public  interest  and  if  It  were  possible 
to  obtain  total  actual  costs  rather  than 
net  material  and  labor  figures  which 
are  often  given  out  as  such,  the  public 
would  learn  a  great  deal  about  econom- 
ical expenditure  of  public  construction 
funds  and  would  insist  upon  such  work 
being  done  by  skilled  contractors, 
bonded  to  deliver  a  satisfactory  job 
strictly  in  accordance  with  plans  and 
specifications  and  at  a  definite  figure 
kept  at  a  practical  minimum  of  cost 
by  competitive  bidding. 

For  the  benefit  of  the  engineer  who  is 
tempted  to  eliminate  the  contractor,  we 
would  like  to  recommend  a  half-hour 
5pent  on  an  article  by  Arthur  Bent, 
'Partners  in  a  Great  Adventure"  which 
appeared  in  the  Constructor  for  Octo- 
ber, 1922.  Mr.  Bent's  appeal  to  the 
engineers  and  architects  for  a  square 
deal  and  fair  play  in  construction, 
strikes  at  the  seat  of  one  of  the  most 
vital  problems  in  the  industry  today. 


By  H.  H.  Wilson 

MaiKiging    Partner, 
Winston   &   Co..   Contractors,   Muncy,   Pa. 

IT  IS  pleasing  to  note  the  practically 
uniform  viewpoint  indicated  in  your 
columns  by  representatives  of  various 
construction  machinery  manufacturers 
concerning  the  inadvisability  of  adver- 
tising record  runs  of  equipment.  The 
position  of  constructors  as  to  this  mat- 
ter is,  I  believe,  similar  to  their  atti- 
tude regarding  publication  of  cost  data 
by  manufacturers,  viz.:  that  such 
figures  are  too  often  unaccompanied  by 
a  sufficiently  detailed  statement  of  all 
facors  involved  to  make  it  possible  to 
dissect  and  apply  them  or  parts  of  them 
to  varying  conditions.  There  will  un- 
doubtedly be  ready  response  from  con- 
structors to  the  statement  already  made 
in  your  column  that  "Long  time 
average  runs  will  offer  more  benefit  to 
the  manufacturer  and,  at  least,  be  of 
more  value  to  the  reader  than  the 
occasional   flashes." 

The  thoughtful  and  experienced  con- 
structor, with  his  mind  centered  upon 
cost  and  efficirncy,  always  seeks  for 
high  averagcH  rather  than  records.  I 
believe  that  manufacturers  should  offer 
constructors  all  possible  information 
to  assist  in  convincing  them  that  they 
have  a  durable  and  efficient  machine 
and  to  facilitate  the  obtaining  of  maxi- 
mum results  from  the  u.ie  of  their 
equipment  by  purchasers.  Anything 
beyond  that  would  appear,  as  indicated 
by    Mr,    Talbot,    to    fall    within    the 
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province  of  the  consulting  engineer  or 
cost  expert.  It  is  questionable  whether, 
in  invading  such  fields,  manufacturers 
are  following  their  own  ultimate  in- 
terests, which  are  to  assist  in  build- 
ing up  more  conservative  and  respon- 
sible construction  concerns  with  whom 
to  conduct  their  future  business. 


Equipment  and  Materials 


Receiver  for  Filter  Company 

On  May  19  the  U.  S.  District  Court 
for  New  Jersey  appointed  William  B. 
Anderson,  president  of  the  company 
and  Andrew  J.  Steelman,  an  attorney 
of  Newark,  receivers  for  the  New  York 
Continental  Jewell  Filtration  Co.  of 
Nutley,  N.  J.  Several  years  ago,  ac- 
cording to  Mr.  Anderson,  the  company 
incurred  large  losses  on  several  un- 
profitable contracts,  but  the  organiza- 
tion has  a  good  business  and  assets, 
which,  if  properly  conserved  and  ad- 
ministered, will  probably  be  sufficient 
to  meet  its  other  indebtedness  in  full. 
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Atrax  Corp.  of  America,  New  York, 
is  the  name  of  a  new  organization 
formed  by  a  syndicate  headed  by  Felix 
F.  Wiener  and  Arthur  Sachsse,  for  the 
production  of  reconstructed  stone,  us- 
ing the  Fisher  hydraulic  ramming  ma- 
chine, and  for  the  promotion  of  the 
manufacture  of  cement  roof  tiles  and 
partition  wall  blocks.  The  corporation 
intends  to  give  a  nation-wide  service 
to  users  of  the  machine  and  to  promote 
a  demand  for  its  products. 

Warner  Elevator  Manufacturing 
Co.,  Cincinnati,  has  completed  an  addi- 
tion of  35,000  sq.ft.  to  its  Cincinnati 
plant,  which  results  in  a  main  shop  of 
two  stories  and  basement,  500  ft.  long 
and  200  ft.  wide.  This  is  claimed  to  be 
the  second  largest  factory  in  the  world 
for  the  exclusive  manufacture  of  elec- 
tric passenger  and  freight  elevators. 

Federal  Tank  &  Pipe  Co.,  Seattle, 
Wash.,  has  been  organized  for  the  man- 
ufacture of  wood  stave  pipe  and  wood 
tanks.  The  president  of  the  new  or- 
ganization is  C.  A.  Paul,  formerly  con- 
nected with  the  Continental  Pipe 
Manufacturing  Co.  and  its  predecessor, 
the  Pacific  Coast  Pipe  Co. 

Crocker-Wheeler  Co.,  Ampere,  N.  J., 
announces  that  at  its  annual  meet- 
ing of  stockholders  and  directors  May 
9  Edmund  Lang,  previously  vice-presi- 
dent and  secretary,  was  elected  presi- 
dent to  fill  the  vacancy  caused  by  the 
death  of  Dr.  Schuyler  S.  Wheeler. 
Herbert  C.  Petty,  formerly  assistant 
sales  manager,  was  appointed  sales 
manager  and  secretary,  succeeding  Mr. 
Lang. 

General  Supply  &  Equipment  Co., 
Baltimore,  has  been  incorporated  by 
Henry  C.  Rippel,  R.  P.  Carruthers,  and 
B.  H.  McKindless,  as  dealers  in  build- 
ing equipment  and  supplies. 

Webster  Manufacturing  Co.,  Chi- 
cago, announces  the  appointment  of 
Robert  T.  Pierce  as  manager  of  its  New 
York  sales  office  to  succeed  Glen  N. 
Porter,  who  died  March  31. 
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Mechanical  Mucking  Machine  for 
Mine  and  Tunnel  Work 

FOR  loading  lead  ore  into  cars  in 
mine  workings  the  engineers  of  the 
St.  Joseph  Lead  Co.,  whose  mines  are 
in  southeast  Missouri,  have  developed 
an  electrically  operated  power  shovel  or 
loader,  with  crawler  traction  and  re- 
volving superstructure,  weighing  13 
tons.  The  machine  is  adapted  to  the 
handling  of  tunnel  muck  and  to  other 
uses  than  mine  work. 

A  truck  carried  by  the  crawlers  has 
a  turntable  on  which  is  mounted  a  frame 
11  ft.  long  with  a  boom  consisting  of 
two  tubular  legs  lOi  ft.  long  and  a 
cross-member  having  arms  between 
which  a  bucket  is  journaled.  Each  boom 
leg  has  its  heel  pivoted  to  a  crosshead 
moving  in  horizontal  guides  on  the  side 
of  the  frame.  An  A-frame  with  back- 
stay rods  carries  the  sheaves  of  the 
boom  topping  lift.  The  bucket,  about 
4  ft.  long  and  21  ft.  wide,  has  a  notched 


lip  of  manganese  steel.  It  is  held  in  the 
loading  position  by  a  latch  on  the  cross- 
member  of  the  boom;  when  unlatched  by 
a  trip  operated  by  a  light  cable  the 
bucket  tilts  forward  to  dump  its  load. 
When  empty,  the  bucket  returns  auto- 
matically to  its  latched  position,  as  its 
center  of  gravity  is  behind  the  trun- 
nions. 

In  loading,  the  boom  is  thrust  for- 
ward, with  a  maximum  crowding  stroke 
of  7  ft.,  by  means  of  sprocket  chains 
attached  to  the  crossheads  which  carry 
the  boom  legs,  the  boom  cable  being 
simultaneously  unreeled  by  a  fusee  drum 
at  such  a  rate  that  the  dipper  travels 
in  a  horizontal  path.  The  crowding, 
hoisting  and  swinging  motions  are  each 
actuated  through  worm  gears  by  sepa- 
rate reversible  motors  controlled  by  the 
operator  through  master  switches  and 
magnet  contactors.  Two  12-hp.  motors 
operate  the  hoisting  and  swinging  gears. 
A  20-hp.  motor  operates  the  crowding 
and  the  propelling  mechanism. 

With  boom  and  dipper  drawn  back 
the  total  length  is  15  ft.  5  in.,  of  which 
9  ft.  is  forward  of  the  turntable  center, 
so  that  with  a  7-ft.  stroke  there  is  a 
working  radius  of  16  ft.  In  the  working 
position  the  height  is  7  ft.  to  head  of 
A-frame,  but  this  frame  can  be  lowered 
to  give  a  clearance  height  of  only  4  ft. 
,  lOin.  The  width  over  the  boom  is  6  ft. 
3  in.  In  ordinarily  good  digging,  with 
a  swinging  arc  of  about  120  deg.  and 
with  adequate  car  service,  the  machine, 
it  is  claimed,  can  load. ore  at  the  rate 
of  one  ton  per  minute,  each  complete 
cycle  occupying  30  sec.  or  less  and  the 
dipper  load  averaging  J  ton.  As  in  all 
work  of  this  kind  the  actual  output  is 
usually  limited  by  the  car  service. 


This  loader  was  invented  by  Arthur 
K.  Mitchell,  assistant  to  the  president 
of  the  St.  Joseph  Lead  Co.,  New  York, 
N.  Y.  As  a  result  of  experience  with 
the  first  machine  twelve  more  are  now 
being  built. 

New  Size  Gasoline  Shovel  Added 
to  Company's  Line 

To  the  line  of  power  shovels  manu- 
factured by  the  Pawling  &  Harnish- 
feger  Co.,  Milwaukee,  Wis.,  a  new  1-yd. 
size,  operated  either  by  gas  or  elec- 
tricity, has  been  added.     It  is  similar 


in  design  to  the  company's  a-yd.  and 
3-yd.  machines  and  requires  only  one 
operator.  The  shovel  is  mounted  on 
crawler  traction,  and  is  designed  to 
come  within  standard  railway  clear- 
ances with  a  minimum  amount  of  dis- 
mantling. 

One  of  the  features  of  the  equipment 
is  the  manganese  rack  on  the  dipper 
stick  driven  by  a  heavy  thimble  roller 
chain  from  a  set  of  planetary  gears 
mounted  on  the  forward  drum.  This 
arrangement,  the  manufacturer  claims, 
gives  a  positive  crowding  motion  re- 
gardless of  the  position  of  the  dipper 
and  enables  the  operator  to  bite  into 
the  heaviest  digging.  The  outfit  is  con- 
vertible, by  a  change  of  booms,  into  a 
dragline,  clamshell,  piledriver,  or  crane 
hook. 

\  ] 

Publications  from  the 
Construction  Industry 


Wood  Pipe — Continental  Pipe  Man- 
ufacturing Co.,  Seattle,  has  issued  a 
246-p.  catalog,  illustrated,  dealing  with 
its  wire-wound  wood  pipe,  continuous 
stave  pipe,  and  creo-wood  flumes.  The 
wire-wound  pipes  range  in  diameter 
from  2  to  32  in.,  and  the  continuous 
stave  pipe  from  16  in.  to  14  ft.  The 
catalog  contains  information  collected 
by  the  company  during  its  thirty  years 
of  experience  in  the  wood  pipe  industry, 
including  hydraulic  data  and  flow 
tables  useful  in  tlie  design  of  water 
conduits  for  municipal  supply  systems, 
hydro-electric  developments,  irrigation, 
sewerage,  drainage,  paper  mills  and 
other  industries.  Descriptions  and 
illustrations  are  given  showing  the 
wide  range  of  uses  of  wood  pipe.  In 
the  preparation  of  the  volume  much 
care  has  been  exercised  and  its  contents 
are  of  decided  technical  value. 

Hoii'tingMachinenj  —  O.  K.  ClUTCH 
&  Machinery  Co.,  Columbia,  Pa.,  in  a 
16-p.  illustrated  catalog,  features  hoist- 
ing machines  made  in  single,  double 
and  triple  drum  reversible  and  non- 
reversible types,  operated  by  gasoline 
engine  or  electric  power.  One  page  is 
devoted  to  the  company^s  friction 
clutches. 
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Business  Side  of  Construction 

FACTS   AND  EVENTS  THAT  AFFECT  COST   AND   VOLUME 


Structural  Steel  Sales  Decline 

April  sales  of  fabricated  structural 
steel  were  less  than  the  March  record, 
according  to  fibres  received  by  the 
Department  of  Commerce  through  the 
Bureau  of  the  Census,  in  co-operation 
with  the  Structural  Steel  Society. 
Sales  in  April  amounted  to  80  per  cent 
of  shop  capacity  as  against  95  per  cent 
in  March  and  88  per  cent  in  April, 
1922.  Total  sales  of  176,954  tons  were 
reported  for  April  by  firms  with  a 
capacity  of  220,965  tons  per  month. 

Tonnage  booked  each  month   by  171 


Actual 

Per  Cent 

Estimated 

Tonnage 
Booked 

of 

Total 

1922 

Capacity 

Bookings 

April 

199,494 

88 

220.000 

May 

183,089 

81 

202.500 

June 

167,641 

74 

185.000 

July 

155.298 

69 

172.500 

August 

154,676 

68 

170.000 

September.. 

145,097 

64 

160.000 

October 

131,303 

58 

145,000 

November 

110,188 

49 

122.500 

December. . 

136,168 

60 

150,000 

I92J 

January.. . . 

170,190 

75 

197,500 

February. . . 

182.056* 

80 

200,000 

March 

216.647** 

96 

237,500 

April 

176,954*** 

80 

200.000 

*  Reported 

by    170    fim 

IS    with    a 

capacity    of 

226.425  ton.... 

•'Reported  by  167  firms  i 

vith  a  capacity  of  225,425 

"•Reported  by  150  firms 

with  a  capacity  of  220,965 

tons. 

identical  firms,  with  a  capacity  of  226,- 
625  tons  per  month,  is  shown  below, 
togther  with  the  per  cent  of  shop 
capacity  represented  by  these  bookings. 
For  comparative  purposes,  the  figures 
are  also  prorated  to  obtain  an  estimated 
total  for  the  United  States  on  a 
capacity  of  250,000  tons  per  month. 


No  Sign  of  Building  Slump, 
Say  Brick  Manufacturers 

In  its  monthly  digest  of  conditions  in 
the  industry,  as  of  April  1,  the  Com- 
mon Brick  Manufacturers'  Association 
discounts  predictions  of  a  building 
slump  due  to  a  buyers'  strike.  Re- 
ports from  128  companies  throughout 
the  country  show  a  gain  of  orders  in 
every  district,  without  exception.  This 
is  characterized  as  "one  of  the  most  re- 
markable reports  received  during  the 
history  of  this  organization."  A  groat 
deal  of  material  that  is  being  delivered 
now,  the  report  states,  is  for  jobs 
started  in  1922.  At  the  same  time 
many  new  operations  are  said  to  be 
getting  under  way. 

Th  report  cites  a  serious  shortage  in 
bricklayers  and  plasterers.  The  indus- 
try, in  co-operation  with  others,  is  pre- 
paring a  course  of  instructions  for  the 
training  of  bricklayers,  which,  the  asso- 
ciation states,  will  be  available  to  any 
city  that  will  undertake  the  enterprise. 
Orders  on  books  on  April  1  showed  a 
gain  of  161,000.000  brick  as  compared 
with  March  1.  Shipment-*  of  brick  from 
plants  in  March  exceeded  production. 
On  April  1  figures  from  128  plants,  of 
which  29  were  closed  down,  reported 
181,298.000  burned  brick  on  hand,  44,- 
940,000  unburned  brick  on  hand,  and 
orders  on  books  for  463,752,000  brick. 


April  Employment  in  Industries 

The  U.  S.  Department  of  Labor, 
through  the  Bureau  of  Labor  Statistics, 
here  presents  reports  concerning  the 
Volume  of  Employment  in  April,  from 
5,651  representative  establishments  in 
43  manufacturing  industries,  covering 
2,139,053  employees,  whose  total  earn- 
ings during  one  week  amounted  to 
$55,353,080.  Identical  establishments 
in  March  reported  2,128,816  employees 
and  total  pay  rolls  of  $54,573,958. 
Therefore,  in  April,  as  shown  lay  these 
unweighted  figures  for  43  industries 
combined,  there  was  an  increas  over 
March  of  0.5  per  cent  in  the  number 
of  employees,  an  increase  of  1.4  per 
cent  in  the  total  amount  paid  in  wages, 
and  an  increase  of  0.9  per  cent  in  the 
average  weekly  earnings. 

Increases  in  the  number  of  employees 
in  April  as  compared  with  employees 
in  identical  establishments  in  March 
are  shown  in  19  of  the  43  industries. 
The  greatest  increase  was  12.2  per  cent 
in  brick  and  tile. 


Heavy  Freight  Traffic  Reported 

Freight  traffic  on  American  railroads 
the  first  three  months  this  year  was 
the  heaviest  in  history  for  that  period 
of  the  year,  according  to  reports  just 
received  by  the  Bureau  of  Railway 
Economics  from  the  carriers.  During 
the  three  months  period,  freight  traffic 
totaled  109,546,090,000  net  ton-miles. 
This  was  not  only  an  increase  of  nearly 
24  per  cent  over  the  first  three  months 
last  year,  but  also  was  an  increase 
of  3.6  per  cent  over  the  total  for  the 
corresponding  period  in  1920  which  was 
the  previous  record.  The  total  for  the 
first  quarter  this  year  exceeded  by  even 
a  greater  percentage  that  for  the  cor- 
responding periods  in  not  only  1921, 
but  also  1917,  1918  and  1919. 


Record  Freight  Loadings 

Loading  of  974,531  cars  of  revenue 
freight  for  the  week  ended  May  12  was 
the  highest  for  this  time  of  year  in  his- 
tory, according  to  reports  filed  by  the 
carriers  with  the  Car  Service  Division 
of  the  American  Railway  Association. 

This  was  not  only  the  greatest  load- 
ing for  any  one  week  since  Nov.  4,  1922, 
but  was  approximately  within  4  per 
cent  of  the  greatest  loading  for  any 
one  week  in  history  which  was  that  of 
Oct.  14,  1920,  when  the  total  was  1,018,- 
.•iSO  cars.  Compared  with  the  corre- 
sponding week  last  year,  the  total  for 
the  week  of  May  12  was  an  increase  of 
207,437  cars,  and  an  increase  of  223,345 
cars  over  the  corresponding  week  in 
1921. 

Loading  of  freight  cars  this  year  to 
date,  compared  with  those  of  the  two 
previous  years,  follows: 


^ton^h  of  .iBniiary 
Month  of  fvbniary 
Month  of  Mnrrh.. 
Month  of  April 
Week  ended  M«y  5 
Week  ended  NTnv  1 1 


Report  Against  Cut  in  12-Hour 
Day  in  Steel  Industry 

Acting  on  recommendations  of  a  spe- 
cial committee  appointed  last  year  at 
the  request  of  President  Harding,  the 
American  Iron  and  Steel  Institute,  at 
its  annual  meeting  in  New  York 
May  24,  unanimously  opposed  the 
abandonment  of  the  12-hour  day  in  the 
iron  and  steel  industry.  The  report  of 
the  committee,  which  was  headed  by 
Elbert  H.  Gary,  chairman  of  the  board", 
U.  S.  Steel  Corp..  maintained  that  the 
12-hour  day  in  the  steel  industry  was 
not  injurious  to  employees  physically, 
mentally  or  morally,  and  that  hours  of 
labor  could  not  be  shortened  without 
curtailing  needed  production.  The 
committee  stated  that  a  shortening  of 
the  12-hour  day  would  require  60,000 
additional  employees  and  would  result 
in  a  15  per  cent  increase  in  prices. 

Gary  Sees  Continued  Demand 
for  Steel 

In  his  presidential  address  before  the 
annual  meeting  of  the  American  Iron 
and  Steel  Institute  in  New  York  May 
25  Elbert  H.  Gary,  chairman  of  the 
board,  U.  S.  Steel  Corp.,  stated  that 
"there  is  nothing  in  sight  to  indicate 
that  there  will  be  a  substantial  diminu- 
tion of  the  demand  for  finished  steel  in 
this  country  during  the  next  six 
months,  to  say  the  least."  At  present, 
he  said,  the  furnaces  and  mills  of  iron 
and  steel  manufacturers  are  operating 
nearly  to  full  capacity,  limited  and 
modified  only  by  a  lack  of  sufficient 
working  forces.  The  producers,  for 
months  past,  have  found  it  difficult  to 
satisfy  the  "peremptory  demands"  of 
consumers. 

"There  has  of  late,"  Judge  Gary  con- 
tinued, "been  a  deliberate  and  persis- 
tent attempt  to  create  an  impression 
that  there  will  be  in  the  near  future 
a  substantial  recession  in  business  ac- 
tivities. Business  men  generally  under- 
stand this.  The  propaganda  is  inspired 
by  a  few  short-sighted  persons  who  do 
not  seem  to  understand  that  if  they 
could  succeed  in  wrecking  the  business 
structure  they  would  themselves  be 
buried  in  the  ruins.  However,  the  post- 
ponements in  some  lines  of  business 
operations  have  n'^t  wholly  resulted 
from  deliberate  nnd  unworthy  propa- 
ganda. In  the  building  linos  particu- 
larly, where  work  has  not  already  been 
commenced,  projected  operations  more 
or  less  have  been  postponed  by  reason 
of  the  extraordinary  and  inordinate 
prices  charged  by  certain  tr.ides  for 
wage  rates,  and  also  by  the  numerous 
strikes  or  threatened  strikes  for  still 
higher  wage  rates. 

"As  often  stated  publicly,  85  per 
cent  or  more  of  the  cost  of  producing 


Tolal  for  .ve»r  In  date 


1923 

3,(80.296 
3.366.965 
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961,029 
974,531 

1922 

2,785  MO 
3.027  ««6 
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747.200 
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M,27«,847 
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steel,  from  the  raw  products  to  the 
finished  material,  is  paid  to  the  work- 
men. When,  in  order  to  secure  suffi- 
cient workmen  on  buildings,  contractors 
are  compelled  to  pay  the  carpen- 
ters, painters,  bricklayers,  plasterers, 
plumbers  and  others  in  kindred  lines, 
.$10  and  upward  per  day  of  eight  hours, 
and  this  to  workmen  who  are  demand- 
ing a  five-day  week,  with  arbitrary 
limits  of  the  work  done,  it  is  not  sur- 
prising if  the  building  of  costly  struc- 
tures is  being  postponed  until  more 
favorable  conditions  shall  obtain. 

"Building  operations,  though  impor- 
tant, are  a  small  percentage  of  our 
business.    Even  though  there  should  be 


no  more  new  contracts  for  structural 
steel  during  the  next  six  months,  ap- 
parently the  steel  business  taken  as  a 
whole  would  be  satisfactory." 

Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for,  in  Construction  News,  pp.  319  to 
332,  are  the  following: 

Hotel,  Hot  Springs,  Ark.,  for  Arling- 
ton Hotel  Co.,  $2,500,000. 

Temple,  New  Castle,  Pa.,  for  Scottish 
Rites  Bodies,  F.  and  A.  M.,  $1,000,000. 

Hotel,  Madison,  Wis.,  for  Hotel  Wis- 
consin Realty  Co.,  Milwaukee,  $1,000,- 
000. 


Jurisdictional  Board  Stands  Firm 

The  Joint  Board  for  Jurisdictional 
Awards  in  the  Building  Industry  has 
declined  to  change  its  ruling  made  two 
years  ago  awarding  metal  trim  work 
to  the  Metal  Workers  union.  Be- 
cause of  this  ruling,  the  Carpenters 
union  has  declined  to  recognize  the 
authority  of  the  Board,  claiming  that 
the  ruling  was  made  without  a  pre- 
sentation of  the  case  on  behalf  of  the 
carpenters.  The  carpenters  had  ob- 
tained several  postponements  of  the 
hearing  and  their  representative  with- 
drew from  the  Board  when  the  major- 
ity decided  that  no  further  delay  should 
be  granted. 


Weekly  Construction  Market 

TPHIS      limited     price     list     Is     published  Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

*  weekly    for    the    purpose    of   giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     for    the    Important    cities, 

rent    prices    on    the    principal    construction  can   be   had   by    noting   actual    biddings   as  The    last    complete    list    will    be    found    in 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section,  the      issue     of     May      3 ;      the      next,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  June  7. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco     Seattle    Montreal 

Structural  shapes,  lOOIb g3.64              ?4.30  $4.50  23.40  $3.55  g4  20  23.85         i54.10  33.75 

Structural  rivets,  100  lb 4.40                5.00  —4  90  3.75  4.25            5.15  5.00  4.75  6.00 

Reinforcing  bars, I  in.  up,  100  lb 3.54                4.25  3  70  3.32^  3.45            3.85  3.65  4.10  3.50 

Steel  pipe,   black,  2^   to  6  in.  lap, 

discount 49%                50%  45%  S9|%  53-S%  36%  35.2@47.6%     40%  32.76 

Cast-iron  pipe,  6  in.  and  over,  ton 62.50@63 .50— 53.00  63.00  60.20  60.50  69.00  60.00           70.00  60.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.70@2.80  -|-2.85  2.25  2.20  2.39  2.85  2.71  2.90  2.68 

Gravel,  f  in.,  cu.yd 2.25  1.90  2.25  2.00  1.7S  1.90  2.15  1.25  l.SO 

Sand,cu.yd 1.25  1.24  1.95  2.00  1.00  1.00  1.50  1.2S  1.2S 

Crushed  stone,  I  in.,  cu.yd 1.75  2.00  2.50  2.00  2. 25  3.50  2.15  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 65.00  42.00      .^3.00        60.00  45.75  44.00  41.00        31.00      90.00 

Lime,  finishing,  hydrated,  ton 18.60  23.50       22.50         20.00  -25.50  24.00  22.00         24.00       21,00 

Lime  common,  lump,  per  bbl 3.00@3.25  150         2.50  1.50  1.50  2.70  1.75  2.80       11.00 

Common  brick,  delivered,  1,000 23.50  14.00—12.90         1100  17@19  12.00         15.00  13.00       16.50 

Hollow     building     tile,     4x12x12, 

perblock...    Not  used  .0893        .115  ,1032  .0836  ,065  11  .115 

Hollow    partition    tde     4x12x12, 

perblock 1573  .0893       .115  ..,.  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal 1.16  +1.26         1.3S  1.37  1.29  1.39  1.24  .86        1.38 

Common  Labor: 

Common  labor,  union,  hour .75  .35     50@.SS  .S6J         .... 

Commonlabor,  non-union,  hour ,30     .30®. 50         .72^       .35®. 50       .35@.50  .50      .50@.62J       .30 

Explanation  o(  Prices — Prices  are  to  con-  Minneapolis  quotes  on  flr  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price 

tractors  in  carload   lots  unless  other  quan-  Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   freight   to   railway   depot  at   any    ter- 

ties    are    specified.      Increases    or    decreases  ment    on    cars.      Gravel    and    crushed    stony  minal.     Common  lump  lime  per  180-lb.  net 

from   previous  quotations  are   indicated   by  quoted    at    pit.      We   quote   on    brown    lime  Lumber   prices  are   to   dealers   in   %'ards  at 

+    or    —    signs.     For   steel    pipe,    the    pre-  per    lSO-lb.net;    white    is    $1,S0    for    Kelly  San  Francisco,  for  No,  1  fir  common, 

vailing   discount    from   list   price    is   given:  Island  and   $1,70   for  Sheboygan.     Common  Seattle  quotes  on  Douglas  flr   (delivered) 

45-5%   means  a   discount  of   45   and   5  per  labor  not  organized.  instead   of  pine.     Lump   finishing   lime   per 

cent      Charge  is  15c.  per  100  lb   for  cutting  DenTer    quotes    on    fir    instead    of    pine,  y;'*'-."ft.     Hollow  building  tile  delivered 

remforced   steel   mto   2-ft.   lengths  or   over.  Cement    "on   tracks" ;    gravel    and    sand    at  Hydrated  lime   m  paper  sacks.     Sand   and 

New    York    nuotations    delivered      pxrent  P'' ■   Stone   on  cars;   lime,   brick,   hollow  tile  gravel  at   bunkers,             .        ,       ,            o      j 

wew     xorK    quoiaiions    aenvereo,    except  .    lumber  on  ioh      Tile  nrirp   i"!  at  ware-  Montreal    quotes   on    pme    lumber.      Sand, 

sand,    gravel   and    crushed   stone,    alongside  ?;'„„?■          J         i       I  price   is  ai  ware  ^,one     Tavpl    and    lumn   lime    ner   tnn      Po 

dock  ■    rnmmon    liimn    lime     in    ^SO  1h     hhl  house.        Linseed     Oil,     delivered,      in      iron  sione,    ora\ei   ana    lump   lime    per   ton.     Ce- 

aocK ,    comrnon    lump    iime,    in    .JSU-iii.    DDi.  ^^^y^       Common    lumn    lime    per    180-lb     net  ment,    lime    and    tile    are    delivered:    sand, 

net,  and  hydrated  lime  f.o.b,  cars ;  tile  "on  ddi,      (..ommon    lump    ume   per    isu  lo,    net.  ^_.^^^j    ^^^    ^^^^^    ^^    siding;    brick    f.o.b! 

trucks    ;  linseed  oil  and  cast-iron  pipe  f.o.b,  Atlanta    quotes    sand,    stone    and    gravel  plant  ■  steel  and  pipe  at  warehouse      Hollow 

u   Labor— Concrete     laborers'     rate.     814c. :  Per    ton    instead    of   cu.yd.      Common    lump  tile   per   ft.     Cement   price   is   in   Canadian 

building   laborers    (pick   and   shovel   men)  lime  per  180-lb.   net.  funds  (the  Canadian 'dollar  stands  at  97  74) 

75c,  per  hr,  Dallas  quotes  lime  per  180-lb.   bW.    Steel,  Bag  charge  is  SOc.  per  bbl.  ^Discount  of'lOc. 

rhi,,.rn    nnntPs    hvrlraterl    ii,r,»    i„    ^ft  IK  J«"?«"''    cast-iron    pipe    and    crushed    stone  per  bbl.   for  payment   within    20   days   from 

Chicago    quotes    hjdrated    lime    in    50-lb.  fob.    cars,    other   materials   delivered.  date   of   shipment.      Steel   pine    per   100   ft. 

pags;    common   lump   lime   per   180-lb.    net.  San  Francisco  quotes  on  Heath  tile,  size  net:  2i-in..  132.76  ■  6-in     JIOS     ^ 

Lumber  dehvered  on  job.  5i   x   8   x   llj.     Prices  are   all  f.o.b.  ware-  .  «     ..o.  d  in.,  ♦lus. 


Structural  steel  market  stable  during 
week,  but  with  an  easier  tone.  The 
minimum  on  steel  bars  is  now  placed  at 
$2.40  per  100  lb.,  with  shapes  $2.50,  on' 
all  current  mill  business.  The  max- 
in^uni,  however,  does  not  exceed  $2.60. 
Plate  inquiries  continue  fair,  especially 
for  ship  and  tank  construction,  with 
buying  a  trifle  slower.  The  minimum 
on  steel  plates  is  now  $2.50  per  100  lb., 
Pittsburgh,  for  prompt  deliveries.  Steel 
mill  shipments  continue  heavy. 


Changes  Since  Last  Week 

The  only  prices  changes  in  seven 
cities  reporting  weekly  to  Engineering 
Netvs-Record,  were  as  follows:  A  drop 
of  $2  per  ton  in  cast-iron  pipe,  and 
advances  of  5c.  per  bbl.  in  cement  and 
2c.  per  gal.  in  linseed  oil,  in  Atlanta; 
declines  of  35c.  per  100  lb.  in  structural 
rivets  and  20c.  per  M.  in  common  brick, 
in  Dallas. 

The  labor  situation  in  New  York 
City  was  marked  last  week,  by  the 
granting     of    wage     demands     to     the 


painters.  This  week's  developments 
reveal  similar  concessions  to  the  stone 
cutters  and  planer  men,  who  received 
an  increase  of  $1  per  day.  Brick- 
layers, however,  still  hold  out  for  the 
two  year  contract  of  $12  per  day, 
against  a  three-year  agreiment  at  $10, 
with  a  bonus  of  $2  per  day,  as  offered 
by  the  employers.  Brickyard  workers 
are  still  on  strike  in  the  Raritan  dis. 
trict  with  the  Hudson  River  district 
not  visibly  affected. 
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Disregarding  the  Public 

IN  ITS  tone  rather  than  in  its  content  the  report  of 
the  representatives  of  the  steel  industry  on  the  12-hr. 
shift  is  disappointing.  Judge  Gary  and  his  associates 
on  the  committee  of  the  Iron  and  Steel  Institute  have 
yet  to  learn  the  art  of  giving  in  gracefully.  It  is  hard 
to  believe  that  they  do  not  know  that  the  public  gen- 
erally regards  the  12-hr.  day  as  a  social  anachronism 
and  that  any  industry  that  persists  in  continuing  it 
under  the  plea  of  economic  demand  must  sacrifice  much 
of  the  good  will  of  which  big  business  today  stands  in 
so  much  need.  Sooner  or  later  the  steel  business  will 
give  up  the  long  shift;  just  now  the  condition  of  the 
labor  market  and  the  general  drive  for  production  may 
make  the  change  difficult  but  the  economic  as  well  as 
the  social  trend  point  surely  to  the  shorter  day.  How 
much  better  would  the  steel  manufacturers  have  stood 
in  the  eyes  of  the  critical  public  had  they  acknowledged 
this  future  certainty  and  argued  then  the  current  diffi- 
culties instead  of  throwing  an  atmosphere  of  refusal 
around  a  report  which  does  at  least  grudgingly  admit 
the  po.ssibilities  of  future  retreat.  They  might,  too, 
have  let  the  experts  on  public  relations  who  in  late  years 
have  done  so  much  to  increase  the  public's  respect  for 
the  steel  industry  advise  them  before  they  wrote  into 
their  report  that  masterpiece  of  tactless  phrasing — 
"Whether  or  not,  in  the  large  majority  of  cases,  12-hr. 
men  devote  less  time  to  their  families  than  the  employ- 
ees working  less  hours  is  perhaps  questionable." 

Mountain  Highways 

ONE  of  the  most  virile  passages  in  the  story  of 
American  engineering — flinging  the  great  trans- 
continental railways  across  the  Rocky  Mountains — is 
in  a  large  measure  being  repeated  today  in  the  mountain 
road-building  of  Colorado  and  Wyoming  and  their  sister 
states  of  the  Far  West.  The  Wind  River  Canyon  high- 
way described  in  this  issue  is  but  one  of  a  score  of 
similar  projects  and  is  chiefly  significant  because  it 
typifies  a  group  of  undertakings  which  are  as  bold  in 
their  expenditures  and  as  difficult  in  execution  as  engi- 
neering anywhere  has  attempted.  It  is  of  structural 
practice,  however,  that  it  is  desired  to  .speak.  These 
mountain  highways  are  not  inferior  road  structures. 
They  are  being  built  almo.st  invariably  to  grades  not 
exceeding  7  per  cent,  while  ea.stern  states  are  protest- 
ing that  in  rough  country  the  costs  of  such  grades  are 
prohibitive.  They  are  graded  26  and  30  ft.  wide  and 
are  ditched  and  drained  in  permanent  fashion.  Contn 
of  $50,000  to  $100,000  a  mile  are  freely  assumed  to 
produce  permanent  grade  without  surfacing.  Accom- 
plishments of  such  nature,  in  states  whose  property 
values  and  population  are  le.ss  than  those  of  many  coun- 
ties in  the  East,  indicate  as  sound  a  conception  of  the 
modern  highway  as  any  of  the  paved  roads  of  Penn- 
sylvania or  Massachusetts.  And  these  expenditures  are 
being  undertaken,  not  as  they  are  in  the  Ea.st.  to 
accommodate  an  existing  traffic,  but  to  develop  a  terri- 


tory and  create  a  traffic.  Roads  like  that  through  the 
canyon  of  the  Wind  River  in  Wyoming  are  constructive 
enterprises  in  the  largest  meaning  of  the  term,  for  they 
are  creative  as  well  as  sei'viceable. 

The  Building  Congresses 

THE  Building  Congress  movement  entered  a  new 
phase  of  its  development  last  week  when  the  New 
Jersey  Building  Congress  was  organized.  The  building 
congresses  now  in  existence,  at  New  York,  Boston, 
Philadelphia,  Portland,  and  Seattle  and  the  new  one 
organizing  at  Minneapolis  cover  their  specific  localities 
only.  State-wide  organization  has  not  been  attempted. 
The  reason  for  the  broader  movement  in  New  Jersey 
readily  suggests  itself.  The  state  is  small.  The  com- 
munities of  importance  are  relatively  close  together 
and  conditions  in  one  city  quite  quickly  effect  all  the 
others.  Close  relationship,  therefore,  between  all  of  the  ■ 
communities  of  the  state  was  highly  desirable.  The 
enthusiasm  with  which  the  original  suggestion  for  a 
local  congress  at  Newark  was  expanded  into  a  state- 
wide conception  is  evidence  of  the  general  appreciation 
of  the  inter-dependence  within  the  state.  But  at  its 
very  first  meeting,  for  organization,  it  was  quite  appar- 
ent that  the  leaders  of  the  movement  understand  clearly 
that  its  strength  must  be  derived  from  vigorous  local 
functioning.  The  first  care  of  the  executive  committee 
will  undoubtedly  be  the  establishment  of  subsidiary 
branches  in  each  important  center.  The  short  distances 
between  them  will  contribute  to  a  vigorous  stimulation 
one  by  the  other.  While  New  Jersey's  case,  therefore, 
is  a  special  one,  it  should  quickly  give  indication  of 
the  value  of  organizing  the  building  congress  movement 
along  state  as  well  as  along  local  lines. 

From  Small  Beginnings 

THE  preceding  comment  on  the  New  Jersey  Build- 
ing Congress  prompts  a  word  of  admiration  for  the 
steady  progress  of  this  movement  and  for  the  foresight 
of  its  organizers  in  placing  their  faith  in  small  and 
simple  beginnings.  They  believed  that  if  their  idea  was 
sound  the  congresses  would  grow  of  their  own  strength 
without  any  elaborate  machinery  of  promotion  or  com- 
plication of  constitution  or  by-laws.  The  parent  body 
is  an  extremely  loose  organization  with  little  or  no 
machinery.  It  keeps  in  the  background.  It  does  hardly 
more  than  interchange  information  regarding  the  new 
activities  of  the  local  congresses.  The  New  York  Build- 
ing Congress,  the  Boston  Building  Congress,  the  Seattle 
Building  Congress — these  are  the  bodies  in  the  public 
eye,  these,  and  not  an  overspreading  national  organiza- 
tion, constitute  the  strength  of  the  movement.  Without 
much  blare  of  trumpets  the  several  local  congresses 
have  brought  together  in  an  efl'ective  way  every  element 
of  the  building  industry;  we  should  underline  the  word 
rvpry  for  that  is  an  actual  accomplishment.  Aside  from 
results  in  the  establi.shment  of  apprenticeship  systems, 
development  of  codes,  studies  of  seasonal  employment, 
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etc.,  there  has  been  engendered  in  these  several  cities 
a  confidence  of  each  group  in  the  other.  Controversial 
subjects  have  been  avoided  that  there  those  things  might 
be  accomplished  on  which  all  were  agreed.  The  build- 
ing industry  as  a  whole  is  under  a  debt  to  Robert  D. 
Kohn  and  his  associates  for  launching  the  movement 
and  for  vesting  it  with  an  appealing  simplicity. 

Give  the  Railroads  a  Chance 

EVIDENCE  is  accumulating  that  the  next  Congress 
is  to  be  the  scene  of  another  attack  on  the  railroad 
problem  with  the  avowed  purpose  on  the  part  of  the 
so-called  "Progressive"  bloc  of  ultimately  forcing  gov- 
ernment ownership.  The  conference  called  at  Chicago 
last  week  by  Senator  La  Follette  was  only  the  opening 
gun.  Such  of  the  proceedings  of  that  conference  as  the 
public  was  permitted  to  hear  indicated  a  drive  against 
the  Transportation  Act  with  special  animus  against 
the  fixing  of  rates  by  the  I.  C.  C.  valuation,  which 
according  to  all  the  speakers  is  pointing  toward  an 
unreasonable  excess  over  what  they  are  pleased  to  call 
investment  cost.  If  the  valuation  which  these  men 
think  reasonable  were  established  the  railroads  of  the 
country  could  not  survive  and  the  government  would 
have  to  assume  ownership.  Fortunately  those  who  be- 
lieve that  this  would  be  a  calamity  realize  the  situation 
and  are  preparing  to  meet  it.  The  study  under  way  by 
the  Chamber  of  Commerce  of  the  United  States  will  be 
available  before  Congress  meets.  The  facts  there  gath- 
ered, backed  by  the  sound  business  men  of  the  country, 
should  have  a  salutary  influence  in  persuading  Congress 
to  let  the  railroad  situation  alone  for  sufficient  time 
to  demonstrate  whether  or  not  the  Transportation  Act 
will  work.  The  past  five  years  have  been  so  unsettled 
in  the  railroad  business  that  no  useful  deduction  can  be 
made  from  what  has  happened.  The  railroad  managers 
should  be  permitted  to  carry  on  under  some  sort  of 
stable  conditions  for  long  enough  to  show  what  they 
can  do  when  given  a  fair  chance. 

Road  Location  by  Legislature 

ONLY  commendation  is  deserved  by  Covernor  Smith 
of  New  York  for  his  defense  last  week  of  technical 
direction  of  state  highway  development.  In  vetoing  a 
bill  which  had  taken  a  consistent  state  system  map 
prepai'ed  by  the  engineers  of  the  highway  commission 
and  transformed  it  into  an  engineering  absurdity  of 
dead  ends,  missing  links  and  parallel  roads  he 
announced:  "The  laying  out  and  construction  of  roads 
is  an  administrative  duty.  We  have  a  corps  of  compe- 
tent engineers  who  have  been  in  the  employ  of  the  state 
for  a  great  many  years,  and  if  the  legislature  would 
leave  them  alone  the.se  engineers  would  give  us  a  con- 
nected and  a  comprehensive  state  highway  system  that 
would  be  designed  to  meet  the  needs  of  the  greatest 
number  of  our  people;  but  as  long  as  politics  and  legis- 
lative tinkering  continue  to  dictate  by  a  law  to  the  high- 
way department,  we  must  expect  the  same  chaos  and 
disorder  that  grew  out  of  the  performance  of  this  year's 
legislature."  Highway  location  by  legislature  has  no 
justification  in  engineering  thought  and  seldom  com- 
mands the  respect  of  even  its  own  political  supporters. 
New  York  State  does  not  stand  alone  as  an  example  of 
its  extravagance  and  inconsistency,  and  in  speaking  out 
frankly  for  engineering  direction  in  his  state,  Governor 
Smith  has  strengthened  the  hands  of  state  highway  de- 
partment engineers  all  over  the  country. 


Reproduction  Cost  New  Affirmed 

IN  THE  Missouri  telephone  rate  case  just  decided  by 
the  United  States  Supreme  Court  the  significance, 
curiously  enough,  lies  in  the  minority  opinion  by 
Justices  Brandeis  and  Holmes,  rather  than  in  the  major- 
ity ruling.  The  decision  itself,  though  it  reversed  both 
the  Public  Service  Commission  and  the  courts  of  Mis- 
souri, is  in  accordance  with  the  long  established  rule 
of  the  Supreme  Court  that  for  rate  making  purposes  t^e 
present  value  of  a  public  utility  must  be  used  and  that 
value  is  best  established  by  determining  the  reproduc- 
tion cost  new  less  depreciation.  The  public  service 
commission  undertook  to  fix  1919  value  on  the  basis  of 
1913-14  costs  and  the  Supreme  Court  ruled  that  in  view 
of  the  rising  scale  of  prices  in  that  period  rates  so 
fixed  are  confiscatory  and  therefore  unconstitutional. 
The  dissenting  justices  agree  that  the  fixed  rates  were 
too  low  and  therefore  concur  in  the  reversal  but  argue 
against  the  reproduction  cost  new  theory  of  establishing 
value  and  suggest  the  prudent  investment  basis. 

The  law,  as  interpreted  by  the  highest  court,  has  not, 
therefore,  been  changed.  Regardless  of  the  fact  that 
more  and  more  frequently  public  service  commissions 
have  been  seeking  to  establish  some  other  basis  of  value 
than  reproduction  cost  at  present  prices,  that  method 
is  accepted  with  practically  no  argument  or  explanation 
by  the  Supreme  Court.  The  court  does  not,  to  be  sure, 
accept  such  a  value  except  for  rate-making  purposes,  as 
is  indicated  by  the  fact  that  it  sets  the  proper  value  of 
the  telephone  properties  involved  at  around  $25,000,000 
as  against  the  $20,400,000  of  the  commission's  produc- 
tion cost  and  the  $31,000,000  of  the  company's  repro- 
duction cost  less  depreciation,  deducting  therefrom  the 
$5,500,000  cost  of  establishing  the  business.  What  it 
does  do  is  to  state  that  present  prices  must  have  large 
if  not  governing  consideration  in  establishing  present 
value,  which  it  continues  to  maintain  is  the  proper  basis 
for  rates. 

Justice  Brandeis,  on  the  other  hand,  points  out  the 
numerous  difficulties  in  such  a  plan.  The  most  impor- 
tant of  these  is  the  obvious  necessity,  in  these  days  of 
rapidly  and  materially  changing  unit  prices,  of  revalu- 
ing at  frequent  intervals,  for  if  the  company  is  entitled 
to  pi'ofits  on  the  unearned  increment  in  its  property, 
the  public  is  likewise  entitled  to  the  decrement  which 
follows  a  dropping  price  scale.  The  economic  trend  of 
the  past  five  years  has  forced  recognition  of  this  prin- 
ciple. When  prices  w^ere  fairly  stable,  or  at  least 
rising  on  a  gradual  slope,  established  values  were  good 
for  long  periods.  Since  the  war,  however,  the  diflfer- 
ence  between  profiteering  reward  ajid  bankruptcy  may 
well  lie  in  the  exact  date  of  fixing  value,  if  reproduc- 
tion cost  is  used  as  the  basis  ■  for  such  value.  And  it 
may  well  happen  in  some  particular  ca.se  that  the  com- 
pany is  just  as  opposed  to  such  a  method  as  the  Mis- 
souri telephone  company  favored  it. 

The  other  major  point  that  the  minority  opinion 
makes  is  that  it  is  becoming  increasingly  easier  to  de- 
termine actual  prudent  investment.  With  the  growing 
requirements  for  public  utility  publication  of  accounts 
and  the  necessity  such  utilities  are  under  of  keeping 
their  books  in  accordance  with  rules  true  value  is  more 
nearly  a  matter  of  record  than  in  the  past  when  the 
details  of  such  a  business  were  not  discoverable.  The 
difliiculty  of  determining  just  how  much  money  had 
really  been  invested  was  possibly  the  principal  reason 
why  the  reproduction  method  was  adopted.     In  many 
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valuations  that  reason  is  still  controlling.  In  fact,  the 
easy  avoidance  of  that  difficulty  by  the  so-called  LaFol- 
lette  conference  at  Chicago  last  week  (p.  1016)  does 
more  than  anything  else  to  discredit  the  intentions  of 
that  body.  As  time  goes  on,  however,  the  public  utility 
business  will  become  better  defined  as  to  investment 
and  the  determination  of  the  "fair  value"  laid  down  in 
the  legal  rule  become  more  nearly  a  matter  of  study 
of  records  than  of  opinion,  as  it  is  today. 

Companies  engaged  in  public  utilities  are  entitled 
to  a  fair  return  on  their  investment,  having  due  regard 
both  to  the  privilege  the  public  extends  to  them  in  let- 
ting them  do  a  public  business  and  to  the  necessity  for 
encouraging  capital  to  embark  in  such  enterprises. 
Many  methods  for  fixirtg  that  fair  return  have  been 
advocated — and  practically  all  have  bt-en  applied  in  some 
cases — but  the  trend  of  the  law,  which  in  spite  of  theory 
must  be  governing,  has  been  toward  a  full  recognition 
of  the  reproduction  cost  new  as  the  most  equitable 
basis  of  establishing  value.  It  is,  however,  only  a  basis 
and  not  the  universal  and  simple  solvent.  With  the 
increase  in  public  utilities  and  with  the  increasing  de- 
sire of  the  public  to  supervise  their  operations  the 
problem  will  become  simplified  because  more  of  the 
facts  needed  to  establish  value  will  be  available. 


Road  Work  and  Construction  Congestion 

ROAD  building  is  the  greatest  construction  task  of 
.  the  United  States.  A  billion  dollars;  it  is  estimated, 
represents  the  work  which  may  be  undertaken  this  year. 
With  the  claimed  deficiency  in  construction  capacity 
to  meet  construction  needs,  which  is  developing,  the 
suggestion  is  being  made  in  some  quarters  that  imme- 
diate highway  improvements  should  be  postponed. 
Admitting  the  emergency  this  thought  is  wholly  natural 
and  logical. 

If  restraint  in  construction  is  desirable,  as  appears 
to  have  been  generally  concluded,  then  highway  builders 
should  exercise  it  in  conjunction  with  other  builders. 
It  is  just  as  apparent,  however,  that  drastic  curtail- 
ment of  highway  improvement  programs  should  not  be 
undertaken  until  it  is  clear  how  far  it  will  release  con- 
tractors, materials  and  workmen  of  which  there  is  a 
deficiency  in  the  general  construction  market.  Indeed 
it  may  be  written  down  as  a  certainty  that  federal  and 
state  highway  officials  will  not  approve  reduced  con- 
struction program  until  they  have  more  evidence  than 
their  observation  provides  that  general  curtailment  of 
road  building  operations  will  greatly  affect  the  shortage 
which  it  is  asserted  exists  in  the  means  for  other  con- 
struction activities. 

Except  in  paved  road  work  few  of  the  agencies  de- 
manded in  industrial  and  municipal  construction  are 
being  extensively  employed  in  road  building.  Barely 
25  per  cent  of  the  money  being  expended  in  road  im- 
provement is  for  paved  roads.  Three-quarters  of  the 
work  being  done  is  permanent  grading  and  drainage  and 
surfacing  with  gravel  or  other  special  soils  obtained 
locally.  The  contractors  employed  confine  their  opera- 
tions largely  to  earthmoving  and  do  not  go  far  abroad 
for  work.  The  same  is  true  of  their  help.  Commercially- 
produced  materials  are  but  little  u.^ed  and  transporta- 
tion is  a  local  haulage  operation  employing  trucks  and 
trains.  It  is  not  possible  to  draft  any  significant  volume 
of  these  construction  forces  into  the  field  of  building  or 
general  engineering  construction. 

There  is  now  no  general  lack  of  contractors  and  labor 


for  road  work  except  possibly  in  paved  I'oad  construc- 
tion. In  pavement  construction  only  is  the  materials 
supply  a  matter  of  concern.  Plenty  of  bidders  are  being 
had  for  grading  and  gravel  surfacing.  Observations 
made  in  a  survey  of  road  development  in  ten  states 
indicate  that  for  grading  and  surfacing  competition  is 
active  and  prices  are  reasonable.  A  less  favorable  situ- 
ation exists  in  respect  to  paving.  Here  there  is  devel- 
oping a  lack  of  bidders  and  prices  are  rising. 
Curtailment  is  already  being  and  will  continue  to  be 
undertaken  as  costs  mount  to  a  level  where  it  is  econ- 
omy to  delay  paving  contracts  and  turn  money  and 
effort  in  other  directions. 

There  should  not  be  nor  will  there  be  by  public  roads 
officials  any  holding  back  in  an  effort  which,  like  the 
present  campaign  to  prevent  an  excessive  demand  on 
construction  agencies,  tends  to  stabilize  construction. 
To  go  about  the  reduction  of  road  construction  in  any 
wholesale  way  is,  however,  not  effective  co-operation 
in  the  emergency  which  it  is  considered  exists. 


Rudolph  Hering 

WITH  the  passing  of  Rudolph  Hering  America 
loses  her  long-time  dean  of  the  sanitary  engineers. 

Eminent  as  Dr.  Hering  was  in  his  profession,  and 
as  much  as  he  contributed  to  its  technical  advancement, 
he  will  always  stand  still  higher  as  a  friend.  That 
capacity  for  friendship  and  a  helpfulness  to  all, 
especially  to  young  men,  were  notable  traits  of  his  char- 
acter. This  was  well  expressed  in  an  address  on  Dr. 
Bering's  professional  career,  made  at  his  funeral  by 
George  W.  Fuller,  his  one-time  partner,  when  he 
said:  "My  first  impression  of  Dr.  Hering  was  that  of 
his  unusual  interest  in  helping  young  men,  particularly 
young  engineers.  Men  from  various  parts  of  this  coun- 
try and  abroad  have  repeatedly  spoken  to  me  of  this 
very  lovable  trait  of  his.  I  am  sure  that  he  was  a 
powerful  inspiration  of  many  a  young  engineer." 

Dr.  Hering's  contributions  to  sound  engineering 
theory  and. practice  are  so  well  known'that  to  enumerate 
them  here  is  unnecessary.  Attention  may  be  called  to 
the  summary  of  his  career  printed  elsewhere  in  this 
issue;  to  a  review  of  his  work  up  to  that  time  in 
Engineering  Record,  Aug.  15,  1903,  p.  195  (unsigned, 
but  by  John  M.  Goodell)  and  to  a  longer  appreciation, 
by  Charles  Whiting  Baker  in  Engineering  Neu-s-Record, 
Aug.  6,  1918,  p.  274. 

Professionally,  Dr.  Hering's  most  notable  characteris- 
tics were  engineering  scholarship,  practical  judgment 
and  its  application,  a  tireless  interest  in  advances  in 
theory  and  practice,  and  a  never-waning  enthusiasm  to 
pa.ss  on  the  torch  of  sanitary  engineering  progress.  He 
kept  ever  in  touch  with  his  profession,  both  by  attend- 
ing technical  society  meetings  and  by  visiting  sanitary 
engineering  works  showing  marks  of  progress.  This 
was  particularly  true  as  regards  achievements  abroad, 
as  was  so  well  put  by  Mr.  Fuller:  "He  had  an  unusual 
gift  of  learning  what  was  new  in  European  practice 
and  in  bringing  the  principles  back  to  this  country  and 
stating  them  in  a  way  that  their  u.sefulness  might  be 
available  to  his  co-workers  in  America.  In  my  opinion 
he  was  foremost  of  the  American  engineers  to  teach  h\n 
associates  on  this  side  of  the  ocean  how  to  be  wisely 
guided  by  developments  abroad." 

A  scholar,  a  leader  of  thought  and  practice,  a  friend, 
has  passed  on,  but  there  remain  his  work  as  a  monu- 
ment and  his  rare  personality  as  an  inspiration. 
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Construction  Methods  on  a  Canyon-Side  Road  in  Wyoming 

Side  Hill  Cuts  in  Solid  and  Loose  Rock  Slopes  Involved  Coyote-Hole  Blasting, 
Tunneling  Granite  and  Diorite  and  Blasting  Talus  for  Steam  Shovels 

By  R.  L.  Silver 

District  Engineer,  Wyoming  State  Highway  Department, 
Basin.  Wyo. 


HIGHWAY  construction  involving  expenditures  for 
grading  as  large  as  $97,000  a  mile  is  worthy  of 
note  anywhere.  In  a  state  covering  100,000  square 
miles,  with  a  total  population  of  200,000  and  taxable 
property  less  than  in  many  counties  in  eastern  states, 
the  undertaking  becomes  remarkable.  Wyoming  now 
has  such  an  operation  under  way  near  Thermopolis, 
through  the  lower  canyon  of  the  Wind  River.  The 
project  moreover  is  strikingly  characteristic  of  modern 
highway  development  in  the  mountain  country  of  the 
West:  (1)  A  comparatively  short  road  opens  up  a  vast 
and  naturally  rich  territory  previously  isolated  in  a 
great  measure;  (2)  physical  standards,  as  grades, 
curves,  width  and  alignment,  are  not  excelled  in  any 
section  of  the  country;  (3)  construction  methods  typify 
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FIG. 


-SECTIONS  OF  ROADWAY  ON  SOLID-ROCK 
AND  TALUS  SLOPES 
All  curves  are  superelevated.   0.04  per  foot  for  6  to  12  deg. 
and  0.06  per  foot  for  curves  sharper  tlian  12  deg. 

modern  practices  in  rock-cliff  and  talus-slope  cuts  and 
fills  and  large-section  tunneling. 

Isolated  Territory  Opened  Vv — The  Big  Horn  Basin 
is  located  in  the  northwesterr  part  of  Wyoming  and 
includes  the  228,000-acre  Shoshone  Project  of  the  U.  S. 
Reclamation  Service,  in  addition  to  many  Carey  Act 
and  private  projects  under  cultivation.  Oil  fields,  with 
a  refinery,  extensive  coal  mines,  and  an  apparently  in- 
exhaustible supply  of  natural  gas  exist.  Topographi- 
cally this  basin,  so  richly  endowed  in  natural  resources 
and  possessing  such  extensive  agricultural  possibilities, 
is  separated  from  the  rest  of  the  state,  being  bounded 
on  the  east,  west  and  south  by  high  "and  rugged  moun- 
tain ranges  and  on  the  north  by  the  state  of  Montana. 
The  mountains  make  an  unsurmountable  barrier  to 
highway  transportation  except  during  a  short  summer 
season  when  light  automobile  traffic  is  possible.  From 
the  southern  boundary  of  the  basin  the  Big  Horn  River 
enters  through  a  narrow  box  canyon  kno\\ni  as  the  Wind 
River  Canyon.    This  is  the  only  possible  low-grade  route 


for  a  highway  which  will  eliminate  the  objectionable 
and  dangerous  link  over  the  mountains. 

Locating  the  Line — A  preliminary  survey  was  made 
early  in  1921  and  the  data  obtained  from  this  survey 
were  used  in  working  out  the  details  of  the  financing 
of  the  project.  A  location  survey  was  made  early  in 
1922,  upon  which  the  Federal  Aid  plans  were  prepared 
and  a  contract  let  June  1,  1922.  The  project  was  ap- 
proved by  the  officials  of  the  Bureau  of  Public  Roads 
upon  the  regular  basis  of  Federal  Aid  in  Wyoming, 
which  is  64.65  per  cent  to  be  paid  from  Federal  funds. 
For  the  preliminary  survey  the  organization  com- 
prised a  party  chief,  a  transit  man,  two  chainmen,  a 
stakeman,  a  levelman,  a  topographer,  two  rodmen,  a  cook 
and  an  axeman.  The  organization  of  the  location  party 
was  the  same  except  that  the  topographer  was  omitted. 
Both  the  preliminary  and  location  surveys  were  made 
during  severe  winter  weather  when  the  mercury  would 
average  10  to  12  degrees  below  for  long  periods,  and  access 
to  the  work  was  made  possible  by  the  river  being  frozen 
over  at  most  points.  This  survey  consisted  of  28  miles 
of  line  from  Bonneville  to  the  northern  end  of  the  proj- 
ect and  the  two  surveys  cost  $7,405.49.  On  the  prelimi- 
nary survey  a  base  line  was  run,  from  which  accurate 
topography  was  taken,  and  an  estimate  was  pre- 
pared from  a  paper  location.  The  second  survey  could 
be  considered  as  a  second  preliminary,  although  all 
curves  were  staked  and  sufficient  cross-sections  for  the 
preparation  of  an  estimate  were  taken.  However,  in 
order  to  improve  the  line  and  fit  it  more  closely  to  the 
topography,  the  major  portion  was  relocated  by  the 
construction  parties  and  a  revised  estimate  was  pre- 
pared. Location  parties  camped  at  Boysen,  Dornick  and 
Thermopolis,  and  all  supplies  were  shipped  in  by  rail. 

On  this  project  the  grades  are  a  minor  consideration 
as  the  general  route  follows  the  river,  and  what  grades 
were  used  were  for  the  purpose  of  avoiding  difficult 
points  of  construction.  On  the  talus  Section  C  where 
danger  from  slides  was  evident  the  line  was  placed  as 
near  the  edge  of  the  cliff  or  top  of  the  talus  as  prac- 
ticable in  order  to  avoid  as  much  slide  material  as  pos- 
sible. In  many  cases  where  slides  might  be  encountered 
at  a  lower  elevation  the  upper  slope  reaches  the  rock 
cliff  making  any  major  slides  at  these  points  impossible. 
In  the  mountains  where  grade  development  is  neces- 
sary it  has  always  been  possible  to  adhere  to  a  7  per  cent 
maximum  by  the  expenditure  of  sufficient  money.  The 
Bureau  of  Public  Roads  has  generally  demanded  a  7  per 
cent  maximum  or  less,  and  the  state  department  has 
followed  the  principle  that  where  a  project  is  worth 
constructing  it  is  worth  the  expenditure  of  sufficient 
funds  to  obtain  at  least  a  7  per  cent  maximum  grade. 
In  the  present  instance  the  final  location  is  on  a  5.6 
per  cent  maximum  grade,  maximum  curvature  of  200-ft. 
radius,  and  20-ft.  roadbed  with  3-ft.  ditch  in  cuts  as 
indicated  by  Fig  1. 

Physical  Featu7rs — Due  to  the  marked  di\nsion   of 
the  nature  of  the  material  encountered  the  project  was 
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FIG.    2 — LOCATION    MAP,    WIND    RIVER   CANYON    ROAD 


divided  into  four  construction  sections,  Fig.  2.  Section 
A  extends  from  the  south  end  of  the  project  to  the  end 
of  the  canyon,  a  distance  of  7.59  miles.  The  estimated 
cost  is  $106,000.  The  material  is  varied  and  the  con- 
tract was  let  upon  specifications  having  the  three  gen- 
eral classifications. 

Section  B,  from  Station  789  to  892,  extends  through 
the  box  canyon  where  the  material  is  100  per  cent  solid 
rock,  consisting  of  a  very  hard  black  diorite  and  a  hard 
red  granite.  The  length  of  this  section  is  1.95  miles 
and  the  estimated  cost  is  $189,238  exclusive  of  surfacing 
and  guard  rail.  The  estimate  on  this  section  includes 
84,000  cu.yd.  of  unclassified  material,  and  three  tunnels 
having  a  total  length  of  842  ft.  The  tunnels  are  through 
black  diorite  and  are  constructed  18  ft.  wide  and  14  ft. 
high. 

Section  C  is  9.4  miles  long.  The  material  is  princi- 
pally a  .sandstone  and  limestone  talus  covering  many 
massive  boulders,  vi'ith  several  short  stretches  of  ver- 
tical cliffs.  There  are  302.600  cu.yd.  of  unclassified 
material  on  this  section  and  the  estimated  cost  is  $233,- 
600,  exclusive  of  guard  rail  and  surfacing. 

Section  D  covers  2  miles  at  the  lower  end  of  the 
canyon,  where  the  material  is  earth  and  the  construction 
is  comparatively  light. 

Consfrv.cfinn  Plan — Contracts  for  Sections  B,  C  and  D 
were  let  on  June  1,  1922,  to  the  Utah  Construction  Co. 
of  Ogden.  Utah.  The  construction  program  adopted  by 
the  contractor  calls  for  the  handling  of  Section  B  largely 
by  hand  labor,  Section  C  by  steam  shovels  and  Section  D 
by  team  and  fresno  outfits. 


The  Denver-Billings  line  of  the  Chicago,  Burlington 
&  Quincy  Ry.  runs  through  the  canyon  on  the  opposite 
side  of  the  river,  which  materially  simplified  the  prob- 
lem of  getting  material  and  equipment  to  various  points 
on  the  work.  Opposite  Station  792  the  Wyoming  Power 
Co.  has  a  plant  from  which  power  for  camp  purposes 
and  the  operation  of  a  compressor  plant  was  obtained. 
The  contractor  established  his  headquai'ters  camp  at 
Boysen,  near  the  power  plant,  and  installed  a  compressor 
plant  at  this  point.  Air  was  piped  from  this  plant  over 
the  full  length  of  Section  B.  the  box  canyon  section. 
A  number  of  foot  bridges  were  also  constructed  across 
the  river. 

Open  Cut  in  Rock — Coyote-hole  blasting  was  the  char- 
acteristic feature  of  open  cut  in  rock.  On  the  up-hill 
side  the  rock  stands  practically  where  shot  and  very 
little  trimming  is  necessary.  Many  of  the  slopes,  where 
seams  occurred  near  the  slope  line,  are  standing  prac- 
tically vertical  and  in  very  few  cases  in  the  hard  rock 
material  does  the  slope  exceed  1  to  1.  The  spacing  and 
loading  of  coyote  holes.  Fig.  3,  varied  for  every  shot 
and  depended  on  the  size  of  the  cut,  the  nature  of  the 
material,  and  the  judgment  of  the  foreman  in  charge. 
In  some  cases  these  holes  were  loaded  heavier  than 
necessary  in  order  to  get  rid  of  the  material  or  to 
obtain  extra  material  for  borrow.  It  has  been  the  in- 
tent of  the  contractor  throughout  the  job  to  do  as  little 
hauling  as  possible  and  he  has  moved  considerable  extra 
material  in  order  to  avoid  haul  which  in  some  cases 
has  not  appeared  to  the  writer  to  he  the  most  economical 
practice.    Coyote  holes  averaged  3i  ft.  in  diameter  and 


FIO    X—TYnCAU  rOYOTE-HOLE  BLASTS  ON   ROCK   CUTS 
1.   Thl»  hIaBt   movcrt   3.000   ru  yd.      It   hll    nn.l    "hrokp   on"   a         the  flll  t"  full  width.      2;  Tho'-P  wpr^   *;?",?irnf ''tli"  iortlon' 
Beam  on  thp  upper  »lopr  lino  placInK  all  of  thp  material  out-        not   over    in   per  cent   of  which    fell   ""^'J^.''   "'   ''h^wn  out 
Bide  of  the  serf  Ion.     It  broke  off  the  bottom  of  the  cut  but        3.  Of  the  S.oon  cu.yd.  lit  thia  cut.  Kn  per  cent  wa»  thrown  out 
placed  all  material  In  Bueh  a   way  that   100  eu.yd.  will  build 


n'f  the  wolion  and  moat  of  It  to  the  fill  oertlon  adjacent. 
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•were  usually  flat  on  the  bottom  and  had  a  circular  arch 
top.     The  loads  were  placed  about  1   ft.  below  grade, 
and  the  cut  generally  broke  a  little  below  grade.     The 
heaviest  charges  were  placed  on  the  upper  cut  ditch  line, 
as  shown  in  the  diagrams. 

No  appreciable  amount  of  material  has  been  thrown 
upon  the  track,  although  some  of  the  shots  have  caused 
some  damage  to  a  few  rail  lengths.  The  railroad  com- 
pany was  notified  before  shooting  the  heavier  charges, 
and  had  a  gang  of  men  nearby  to  repair  any  damages. 
Indeed  the  railroad  company  has  co-operated  with  this 
department  wherever  possible  and  has  been  of  great 
assistance  to  the  contractor  in  giving  him  sufficient  un- 
loading points  for  supplies  and  equipment.  The  shots 
at  Stations  857  and  884  were  at  a  safe  distance  from 
the  track.  It  will  be  noted  that  the  load  at  Station  854 
was  so  placed  as  to  tend  to  throw  material  parallel  to 
the  line  instead  of  across  the  river.  The  variation  in 
amount  of  loading  of  these  charges  was  due  to  the  intent 
of  the  contractor  either  to  waste  or  save  the  material. 
In  loading  coyote  holes  all  powder  was  emptied  from  the 
cans  and  covered  with  1  ft.  of  loose  material.  The 
primer  consisted  of  two  sticks  of  dynamite  and  a  cap; 
two  primers  in  each  charge,  the  extra  primer  being 
placed  for  emergency.  All  were  shot  by  battery.  The 
ends  of  coyote  holes  wei'e  plugged  with  the  material  at 


FIG.  5— BOX  CANTON  TERRAIN  BBTFORB  CONSTRUCTION 
Temporary    bridges    at    intervals    from    the    railroad    track 
side    were    tlie   only    means   of   access    to    the    road    location. 
At  point  of  view  classification  was  100  per  cent  solid  rock. 

hand.  The  breakage  of  all  was  near  to  grade  but  where 
it  was  necessary  to  move  the  material  considerable  block 
holing  was  necessary.  Hexagon  i'-in.  jackhammer  steel 
was  used  for  all  open  cut  and  coyote  work.  The  over- 
break  was  small  except  where  the  contractor  was  loading 
with  excessive  charges  in  order  to  get  rid  of  the 
material. 

Tunneling  Methods — A  section  of  one  of  the  tunnels 
showing  the  arrangement  of  holes  and  the  blasting 
schedule  is  shown  in  Fig.  4.  This  represents  the  aver- 
age condition,  but  where  the  material  was  extra  hard 
six  additional  holes  were  used  in  the  lower  heading. 
Cut  holes  were  loaded  generally  with  twelve  sticks  of 
80  per  cent,  the  rest  with  six  sticks  of  80  per  cent, 
completing  the  charge  with  60  per  cent.  All  firing  was 
done  with  fuse.  The  cut  holes  were  shot  first  and  any 
remaining  hole  was  reloaded  and  shot  with  the  rest  of 
the  charge.  Holes  five  and  six  were  shot  after  one,  two, 
three,  and   four,   permitting  the   material   to   rise  and 


-^ 


Cw^hc^s  shof  as  numbered 
in  orcfer,  remn/rr/n^  ho/es 


A 


-^?4"X^?-e''^-- a-o" -4<-?-fe-'->l<-'?'i''ip 


FIG.  4— DRILLING  DIAGR.A.M  FOR  HARD  ROCK  TUNNEL 
Loading:      Lower   heading    75    lb.    to   150    lb.    dynamite — 80 
per  cent  of  which  consisted  of  80  per  cent  strength  and   20 
per  cent  of  60  per  cent  strength.     Average  break  6  ft.    Upper 
or  Arch   Section    35    lb.   to   40   lb.    dynamite,    30    per  cent  of 
which   consisted    of    80    per   cent   strength   and    70    per   cent 
of  60  per  cent  strength  ;  average  break  10  ft. 
Drill   Holes :     A.    cut   holes    9    ft.    deep   meet    at   center   as 
shown:   B,   1\   in.  deep,  tilt  toward  center  1  ft.   and  bottom 
and  top  holes  tilt  down  and  up  1  ft.  as  shown  :  C,  7|  in  deep 
tilt  out  6  in.  and  at  bottom  and  top  holes  tilt  down  and  up  1 
ft. :  D,  three  holes  for  arch  starting  2  ft.  c.  to  c.  and  ending 
4   ft.   c.   to  c,   10   ft.   to   11    ft.    long  and  following  grade  of 
roof  :  E,  short  plug  holes  after  arch  shot. 
Schedule :     Heading  blasted  first  and  then  arch  section. 

avoiding  the  throwing  of  much  material  in  front  of 
holes  C  and  B.  The  material  in  tunnels  broke  small 
enough  to  handle  by  hand  mucking  and  required  little 
block  holing. 

The  steel  used  in  tunnel  drilling  v/as  Ludnum  hollow 
round  11  in.  in  diameter.  The  drills  were  Waughtur- 
bros  and  Ingersoll-Rand  water  liners  and  the  sentiment 
of  the  drillers  favoring  each  of  these  machines  was 
about  even.  As  many  as  four  machines  on  two  columns 
were  worked  in  the  heading  face  but  generally  two 
machines  on  separate  columns  were  used.  Drilling  was 
principally  done  at  night  and  mucking  in  daytime.  The 
drills  were  sharpened  by  machine  and  experiments  were 
carried  on  for  about  six  weeks  before  the  proper  temper 
was  obtained. 

Oven  Cut  in  Talus — Section  C  is  nearly  all  talus  slope. 
From  Station  892  to  1,232  the  material  is  a  limestone 
talus  for  about  80  per  cent  of  the  total  yardage,  with 
20  per  cent  limestone  boulders  averaging  from  20  to 
40  cu.yd.  in  size.  These  boulders  contained  a  large 
percentage  of  calcite  crystals,  making  them  difficult  to 
drill.  Practically  all  of  Section  C  was  loosened  ahead 
of  the  shovels  by  vertical  holefl,  on  20  ft.  centers,  to 
1  ft.  below  grade  loaded  with  from  125  to  250  lb.  of 
black  powder.  The  delays  to  the  shovels  were  caused 
by  uncovering  buried  boulders,  which  were  block-holed 
and  shot  with  40  to  60  per  cent  dynamite.  From 
Station  1232  to  1392  similar  conditions  and  similar 
methods  were  used  except  that  the  material  was  sand- 
stone. The  cut  slopes  on  Section  C  range  from  i  to 
1  depending  on  the  material.  With  several  exceptions, 
where  slides  were  encountered,  the  slopes  are  standing 
about  as  staked,  although  considerable  maintenance  on 
cut  ditches  and  slopes  is  anticipated  for  several  years 
in  the  futur 

Three  types  of  shovels  are  being  used;  type  B  has  a 
4-cu.yd.  dipper,  the  40  R  a  IJ-cu.yd.  dipper  and  the 
70  C  a  li-cu.yd.  dipper.  The  dippers  all  have  teeth 
and  frequent  renewals  are  necessary    The  shovels  over- 
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cast  practically  all  material.  In  some  of  the  heavier 
cuts  the  material  has  been  wasted  above  grade.  It  is 
intended  to  use  the  Type  B  shovel  for  cleaning  up  these 
places,  and  this  material  will  be  loaded  in  wagons  and 
used  where  hauling  is  necessary.  The  70  C  and  40  R 
have  been  making  full  width  at  one  cut.  The  Type  B 
has  been  making  full  width  in  two  cuts  except  in  the 
lighter  work  where  full  width  is  made  in  one  cut.  This 
shovel  is  also  loading  wagons  where  hauling  is 
necessary. 

The  average  heavy  cutting  was  30  to  50  ft.  except 
where  slides  were  encountered.  At  the  vertical  cliffs 
at  Stations  1225  and  1295  the  maximum  cuts  are  as 
high  as  100  ft.    These  cliffs  have  not  as  yet  been  shot. 

The  average  monthly  yardage,  as  of  April  15,  for  the 
70  C  has  been  approximately  10,000  cu.yd. ;  for  the 
40  R,  6,000  cu.yd.;  and  for  the  Type  B  3,500  cu.yd. 
These,  however,  are  pay  quantities  and  the  actual  quan- 
tities moved  are  somewhat  in  excess  of  this  due  to 
contractor  overcasting  in  practically  all  cases  rather 
than  haul.  Our  specifications  are  on  a  pay-one-way 
basis,  but  the  contractor  on  this  job  has  been  permitted 
to  waste  and  borrow  at  his  own  expense  at  points  where 
such  practice  is  not  detrimental  to  the  line. 

Due  to  the  uncertainty  of  coal  supply  during  the  coal 
strike  all  shovels  were  equipped  for  fuel  oil  at  the  start 
of  the  job.  During  the  winter  the  temperature  made 
fuel  oil  difficult  to  handle,  and  as  a  coal  supply  was 
again  certain,  the  shovels  were  converted  back  to  coal 
burners.  Fuel  has  been  shipped  by  rail  to  points  oppo- 
site Stations  892  and  1,130  where  pile  bridges  were 
constructed  across  the  river  and  hauled  by  teams  from 
these  points.     Both  of  these  bridges  were  lo.st  in  ice 


FIG.   7— STEAM  SHOVEL,  FORDS  RIVER  BY  OWN  POWER 

jams  on  March  29  and  since  that  time  all  supplies  have 
been  ferried  across  the  river  at  these  points.  The  water 
supply  has  been  obtained  by  portable  pumps  direct  from 
the  river  to  the  shovels.  All  powder  was  taken  across 
the  river  on  cableways. 

Managtment — The  work  has  been  handled  uiider  the 
general  supei"vision  of  Z.  E.  Sevison.  state  highway 
engineer,  and  the  writer  as  district  engineer.  The  filial 
suryeys  and  field  supervision  of  the  work  .  have  been 
under  the  direction  of  N.  T.  Olson,  resident  engineer. 
Frank  Burek  has  been  in  charge  for  the, Utah  Con- 
struction Co. 


FIO.   6 — EXCAVATKiN   '  iF  TM.'  S    INTO   UIVRR 

BY   .STKAM   SHOVEL, 

In   section   C   the    material    wao    prinrlpally    niinrlslone   snfl 

limestone   talus  with  masslvp  boulders  anrl   st-v^-ral  vertical 

ciirrs. 


Burden  of  Taxes  on  British  Local  Railways 

The  people  of  Great  Britain  in  their  efforts  to  reduce 
railroad  rates  have  discovered  that  the  principal  cause 
of  the  high  rate  is  due  to  the  local  burden  of  taxes  which 
the  railways  are  called  upon  to  bear.  At  the  present 
time,  notwithstanding  reduced  assessments,  the  railway 
companies  are  still  paying  over  £8, 000, 000  a  year  in  the 
form  of  local  rates,  an  amount  almost  double  the  rate 
before  the  war.  The  ratable  value  of  Ihe  railways  is 
represented  by  net  receipts  less  interest  and  trade 
profits.  The  calculation  of  local  rates  on  the  basis  of 
receipts  is  made  separately  for  the  section  of  line  in 
each  parish,  and  as  a  large  railway  may  pass  through 
from  2,000  to  3.000  parishes,  the  effect  is  that  the  sum 
"f  parochial  assessments  is  larger  than  if  the  undertak- 
ing were  assessed  as  a  whole.  Examination  of  these 
local  taxes  shows  that  in  almost  every  case  the  railroads 
;irc  paying  over  80  per  cent  of  the  total  amount  levied. 
The  bulk  of  the.se  taxes  goes  to  the  maintenance  of  local 
roads  which  are  handling  even  more  traffic  in  competi- 
tion with  the  railways  in  England  than  they  are  in  thi.s 
country.  One  parish  even  maintains  a  tramway  parallel 
to  the  railway  and  as  this  tramway  is  run  at  a  loss  tlio 
railway  taxes  help  to  keep  it  in  existence.  The  esti- 
mated cost  of  maintaining  British  highways  today  is,  in 
round  figures,  £50,000,000  a  yt-jir,  to  which  owners  of 
motor  vehicles  contribute  between  £11,000,000  and  £12,- 
000,000,  while  the  railway  companies  are  taxed  to  the 
extent  of  £8,000,000,  and  are  denied  the  extended  use 
of  the  hisrhways  for  purposes  of  motor  tran.sport. 
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Why  One  Engineers'  Registration 
Law  Was  Not  Enacted 

Some  Comments  on  License  Laws  in  General  and 

on  the  Proposed  Law  in  Ohio 

in  Particular 

By  Arthur  Richards 

City  Engineer,  Chillicothe,   Ohio,  and  Secretary  of  the  Associated 
Engineering  Societies  in  Ohio  Favoring  Registration 

IN  OHIO,  during  the  session  of  the  General  Assembly 
just  ended,  an  effort  was  made  to  pass  a  registration 
bill  for  engineers  and  land  surveyors.  The  main  pro- 
vision of  the  bill  was:  "That  in  order  to  safeguard 
life,  health  and  property,  any  person  practicing  or  offer- 
ing to  practice  the  profession  of  engineering  in  connec- 
tion with  the  design  or  construction  of  any  public  works 
of  the  state  or  any  of  the  political  subdivisions  thereof, 
or  of  land  surveying  within  the  meaning  of  this  act 
shall  hereafter  be  required  to  submit  evidence  that  he 
is  qualified  so  to  practice.  .  ."  The  bill  passed  in  the 
Senate  by  a  vote  of  24  to  1,  but  was  defeated  in  the 
House  by  a  vote  of  52  to  41. 

An  examination  of  the  bill  will  show  that  it  applies 
only  to  engineers  engaged  on  work  for  which  public 
funds  are  expended  and  the  proponents  of  the  bill  were 
of  the  idea  that  this  would  be  the  most  direct  method 
whereby  the  engineering  profession  could  act  for  the 
good  of  the  public.  It  is  evident  to  those  familiar  with 
public  improvements  that  at  least  85  per  cent  of  the 
engineers  required  to  be  registered  under  this  bill  would 
belong  to  the  civil  engineering  branch,  while  the  re- 
mainder would  consist  chiefly  of  mechanical  and  elec- 
trical engineers. 

While  those  in  favor  of  registration  are  actuated 
primarily  in  the  interest  of  the  public  welfare  the  fact 
remains  that  some  good  is  also  expected  to  accrue  to 
the  profession  and  its  members.  To  expect  or  desire 
otherwise  would  be  foolish.  I  have  been  directing  af- 
fairs in  Ohio  in  favor  of  registration  for  the  past  six 
months  and  in  all  that  time  neither  by  spoken  word  nor 
by  letter  have  I  known  any  engineer  or  person  to  state 
he  favored  registration  for  purely  selfish  motives. 

The  defeat  of  the  bill  in  Ohio  this  year  can  be  at- 
tributed directly  to  the  opposition  of  engineers  them- 
selves, as  the  result  of  the  vote  taken  by  the  House 
plainly  shows  that  in  the  cities  where  there  was  active 
opposition  by  the  local  engineers'  club  the  majority  of 
the  representatives  voted  against  the  bill. 

Reason  for  Opposition — I  have  pondered  considerably 
as  to  why  any  engineer  in  Ohio  should  or  would  want 
to  oppose  the  bill  as  introduced.  It  is  significant  that 
those  actively  opposed  did  not  advance  any  arguments, 
o  the  best  of  my  knowledge,  claiming  that  the  passage 
of  the  bill  would  be  detrimental  to  the  interests  of  the 
public,  the  state  or  the  profession  or  to  the  interests 
of  the  engineers  and  land  surveyors  in  the  state  who 
could  qualify  to  become  registered. 

It  will  be  conceded  no  doubt  by  every  one  that  the 
great  majority  of  persons  in  the  following  groups  would 
oppose  registration:  (1),  Incompetent  persons  practic- 
ing engineering;  (2),  engineers  who  place  money  first, 
ethics  second;  (3),  engineers  not  directly  affected  by 
the  bill  and  who  take  little  interest  in  civic  affairs;  (4), 
corporations  securing  work  of  a  public  nature  by  sub- 
mitting their  own  plans  and  designs;   (5),  various  self- 


styled  engineers;  C6),  inexperienced  self-made  land  sur- 
veyors. 

Of  these  six  groups  the  third  is  the  only  one  which 
could  exert  a  strong  influence  on  the  legislators  as  the 
group  is  composed  of  engineers  who  are  fully  qualified 
to  become  registered  if  they  so  desire. 

A  ballot  taken  by  the  Engineers'  Club  of  Cincinnati 
among  the  members  of  the  following  societies  in  Ohio 
shows  very  plainly  that  engineers  not  affected  by  the 
bill  and  not  engaged  on  public  works  are  very  much 
opposed  to  registration:  pgj,  Cent 

In  favor— A.  S.  C.  E 54 

Opposed  —A.  S.  M.  E 84 

Opposed  —A.  I.  E.  E 83 

Opposed  —A.  I.  Ch.  E 80 

The  members  voting  in  the  above  ballot,  however,  did 
not  receive  a  copy  of  the  bill  for  consideration  which 
may  account  for  the  large  percentage  of  opposition. 

When  a  ballot  was  taken  by  an  engineering  society 
in  Ohio  where  every  member  received  a  copy  of  the  bill 
and  no  intimation  was  given  as  to  which  way  you  de- 
sired the  members  to  vote  an  entirely  different  result 
was  secured,  as  shown  below:  pgj.  pg^^. 

in  favor 

Akron  Engineers'  Club  and  affiliations 58 

Columbus  Engineers'  Club  and  affiliations 84 

Ohio  Engineering  Society 93 

N.  W.  County  Surveyors'  Association  of  Ohio.. 95 
American  Association  of  Engineers  in  Ohio.  .  .  .94 

In  no  case  where  a  society  received  copies  of  the  bill 
did  a  ballot  show  a  majority  opposed  to  the  bill. 

I  know  a  great  many  good  engineers  in  Ohio  fully 
qualified  to  become  registered  who  were  opposed  to  the 
bill.  They  presented  various  arguments  but  none  stated 
that  the  bill  would  be  detrimental  to  the  interests  of 
the  public,  the  profession  or  the  engineer.  One  stock 
argument  was:  "That  the  bill  is  not  demanded  by  the 
public."  Those  familiar  with  government  legislation 
know  that  very,  very  few  bills  for  the  public  good  are 
initiated,  demanded  and  fought  for  by  the  public.  Legis- 
lation for  the  public  good  is  invariably  presented  and 
advocated  by -specialists  in  some  line  of  endeavor  and 
the  engineers'  registration  bill  is  no  exception  to 
the  rule. 

Some  engineers  were  opposed  to  the  bill  because  the 
requirements  were  too  strong,  while  others  thought  they 
were  not  strong  enough.  Some  of  the  legislators  voted 
against  the  bill  because  they  felt  they  had  no  engineers 
in  their  county  who  could  qualify  to  become  registered 
and  therefore  they  would  have  no  one  competent  to  run 
for  the  oflice  of  county  surveyor  or  to  perform  their 
other  public  engineering  work.  This  thought  was 
stated  to  me  personally  by  three  different  representa- 
tives, and  it  is  a  fact  that  in  three  counties  of  Ohio  the 
county  surveyors  or  engineers  are  respectively  a  black- 
smith, a  clerk,  and  a  farmer. 

It  was  brought  out  that  a  great  many  of  the  older 
engineers  are  very  indifferent  as  to  registration  while 
the  younger  engineers  are  invariably  in  favor  of  it. 
The  members  of  the  American  Association  of  Engineers 
in  Ohio,  having  an  average  age  of  thirty,  and  about 
1,200  in  number,  voted  94  per  cent  in  favor  of  registra- 
tion, practically  all  of  the  members  being  fully  quali- 
fied to  become  registered.  Students  at  engineering  col- 
leges who  had  an  opportunity  to  study  the  provisions 
of  the  bill  were  generally  in  favor  of  such  legislation 
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and  a  ballot  taken  at  one  college  showed  a  100  per  cent 
favorable  vote. 

In  Engineering  News-Record,  April  19,  1923,  is  an 
editorial  treating  on  various  non-technic^lly  trained 
persons  who  call  themselves  "engineers."  In  the  same 
issue  is  an  article  on  "Some  Engineers  I  Have  Known" 
which  plainly  shows  just  where  the  title  "engineer"  is 
going — most  anywhere.  The  editorial  states:  "The 
fact  remains  that  the  title  is  the  necessary  designation 
of  a  large  class  of  men  engaged  in  responsible,  difficult, 
professional  work,  and  they  can  not  long  countenance 
its  flagrant  misuse,  whether  within  or  without  the  pro- 
fession," and  still  Engineering  News-Record  will  not 
advocate  the  one  sure  plan  of  protecting  the  title,  which 
is  by  registration. 

The  section  in  the  defeated  Ohio  bill  which  de- 
fines professional  engineering  contains  the  following: 
".  .  .  and  who  represents  himself  to  be  such  an  en- 
gineer, either  through  the  use  of  the  term  engineer 
with  or  without  qualifying  adjectives,  or  through  the 
use  of  some  other  title  implying  that  he  is  such  an 
engineer."  It  is  considered  that  this  section  would  pre- 
clude any  one's  using  the  title  "engineer"  in  any  man- 
ner, unless  exempted  because  of  present  statutes,  and 
it  would  seem  this  would  be  the  shortest  and  surest  way 
to  accomplish  the  purpose  desired. 

Misrise  of  "Engineer" — The  editorial  further  states: 
"Abuse  on  the  part  of  non-professional  men  must  be 
fought  by  engineers  themselves,  through  group  opposi- 
tion." Experience  has  shown  in  other  professions  that 
the  only  way  to  stop  such  abuse  is  by  legal  methods  and 
the  only  legal  method  available  in  this  case  is  registra- 
tion. The  general  promiscuous  use  of  the  title  "engi- 
neer" has  developed  very  rapidly  in  the  last  few  years 
and  in  my  opinion  has  been  due  to  two  causes.  One 
is  the  prominence  the  engineer  received  during  and 
just  after  the  World  War,  and  the  other  is  the  fact 
that  the  engineer  finally  is  being  recognized  by  the 
public  as  a  person  of  high  accomplishments.  The 
pseudo-engineer  appreciates  the  full  value  of  the  title 
"engineer"  and  knows  it  is  a  sure  means  by  which  he 
can  gain  the  confidence  of  his  victims,  and  the  people 
in  general  having  a  high  regard  for  the  title  take  the 
pretender  at  his  word.  You  can  not  combat  the  pre- 
tender with  soft  words  or  by  explaining  the  ethics  of 
the  profession,  because  he  is  out  for  business  and  the 
title  "ongineor"  is  the  "good  will"  which  he  covets. 

The  strictly  professional  engineer  a  great  many  times 
uses  his  technical  brain  to  the  exclusion  of  his  common 
sense  one.  He  is  apt  to  think  he  is  in  a  class  by  him- 
self, that  lie  is  above  doing  business  things  like  other 
common  mortals  and  that  he  should  be  always  the  in- 
stigator rather  than  the  follower.  A  lesson  in  how  to 
do  things  for  the  good  of  the  public  and  incidentally 
for  the  good  of  him.self  may  be  learned  from  the  "sta- 
tionary engineer"  who  is  not  technically  trained,  is  not 
highly  educated  and  has  learned  his  trade  mainly  by 
practical   experience. 

For  over  twenty  years  in  Ohio  there  has  been  a  law 
which  provides  that  no  person  shall  operate  a  stationary 
steam  boiler  and  engine  of  more  than  thirty  horsepower, 
except  boilers  and  engines  under  the  jurisdiction  of  the 
United  States  and  locomotive  boilers  and  engines,  with- 
out obtaining  an  engineer's  licen.se.  I  inquired  in  par- 
ticular as  to  why  such  a  law  was  passed  and  wa.s  in- 
formed it  wa.i  enacted  for  the  public  good,  and  those 


familiar  with  the  subject  know  the  statement  to  be  true. 
Most  engineers  also  know  that  the  basis  of  boiler  con- 
struction and  inspection  in  many  states  is  the  A.  S. 
M.  E.  boiler  code,  which  fact  demonstrates  that  there 
can  be  close  co-operation  between  the  professional  en- 
gineering societies  and  the  public. 

The  Ohio  registration  bill  as  introduced  was  intended 
to  perform  a  duty  in  regard  to  public  works  just  as  the 
"stationary  engineer's"  bill  performs  a  duty  in  safe- 
guarding the  lives  of  people,  and  there  is  no  reason  why 
in  time  there  should  not  be  an  Am.  Soc.  C.  E.  code  to 
cover  the  general  design  and  construction  of  public  im- 
provements .so  the  people  would  be  assured  of  safe  and 
economical  improvements. 

The  Ohio  bill,  as  mentioned,  sought  to  have  registered 
only  those  engineers  engaged  on  public  works  and  it  is 
obvious  that  this  method  would  assure  the  most  direct 
benefits  to  the  people  at  large.  As  to  whether  we  should 
have  a  general  compulsory  registration  law  for  all  en- 
gineers is  an  entirely  different  problem  as  an  analysis 
will  show  that  such  registration  would  be  primarily  for 
the  interest  of  the  profession  and  its  members,  the  pub- 
lic consideration  being  of  secondary  importance  inas- 
much as  the  great  majority  of  engineers  are  not  engaged 
on  public  works.  Optional  registration  can  not  accom- 
plish very  much  unless  most  of  the  engineers  register, 
and  because  there  are  so  many  engineers  who  care  noth- 
ing about  the  status  of  the  profession,  who  do  not  belong 
to  any  local  or  national  engineering  societies,  who  do 
not  subscribe  for  current  engineering  literature  and  who' 
take  no  part  in  civic  affairs,  then  it  follows  that  few  will 
register  of  their  own  accord. 

The  movement  for  registration,  as  I  see  it,  is  simply 
a  movement  of  those  engineers  who  have  a  vision  of 
good  for  the  public  and  the  profession,  which  vision 
some  engineers  will  not  see  until  they  are  forced  to  look. 

The  personal  success  of  the  engineer  depends  upon 
the  concerted  efforts  of  all  engineers  and  the  best  way 
to  .success  is  to  get  behind  a  just  registration  bill  and 
have  it  enacted  into  a  law. 


Reading  Railroad  I.s  Carrying  Out 
Extensive  Improvements 

Various  improvements  aggregating  expenditures  of 
about  .$12,084,500  are  planned  for  this  year's  work  on 
the  Philadelphia  &  Reading  R.R.,  as  summarized  below. 
Much  of  the  work  is  under  contract  and  in  progress, 
but  plans  are  being  prepared  for  the  Port  Richmond 


'".rain  elPv.Ttor  Ht  Pt.  Rirhmond JZ.SOO.OOO 

Rfbulldlng    bridge."     1.754.000 

Ventilating   Mahanov   tunnel 7.1.000 

FilllnE    Kinglown    Viarturt 680,000 

famcl.n   t<rmlnal:    plcr.-<   and   forrv   sllpo 2.800.000 

Car  dump.  I    and   pier  at   Pt.    Rlrlimnnd 1.6,'iO.OOO 

rompl.tlne  .'^iisqurhanna   Bridge    (total) 1.703.000 

Sipnals  and  iuterlorklng 28S.O/)0 

Train  control  system  :  Pamdcn  to  Atlantic  City -100  000 

BuildtngK    at    Reading  yard 156.000 

FrelghthoUHc   at   East   Trenton ^S'""!! 

Yard  improvements  at  Lanrnatcr 17.500 

Bridges    83.000 

Footway  tunnel  at  Douglaavllle 35,000 

$12,084,500 


grain  elevator,  the  ventilation  nf  the  Mahanoy  tunnel 
and  the  exten.sive  program  of  rebuilding  bridges  to 
carry  the  heavy  consolidation  freight  engines  now  in 
ser\'ice.  The  Susquehanna  bridge  is  about  80  per  cent 
completed  and  the  cost  given  in  the  table  is  the  total 
coat  for  that  structure. 
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Concreting  Plant  Designed  for  Cold  Weather  Work 

Special  Layout  for  Group  of  Buildings  in  Cleveland  {Greeted  During  Cold  Weather 
of  the  Past  Winter — Principles  of  Cold  Weather  Concreting  Outlined 

By  Richard  P.  Wallis 

The  Luncioff-Bicknell  Co.,  Cleveland,   Ohio 


WINTER  concreting  is  a  problem  that  must  be  met 
if  the  cost  of  concrete  buildings  is  to  be  brought 
down  to  compete  with  other  types  of  structure.  In  the 
construction  of  a  group  of  buildings  for  Western 
Reserve  University  and  Lakeside  Hospital  at  Cleveland, 
Ohio,  carried  out  through  the  past  winter,  special 
attention  was  paid  to  the  design  of  the  plant  not  only 
to  insure  economy,  but  to  insure  economy  by  continu- 
ous work  throughout  the  cold  weather.  The  additional 
cost  chargeable  to  placing  the  concrete  due  to  winter 
conditions  amounted  to  9c.  per  cu.yd. 

The  group  which  will  cost  approximately  $2,500,000, 
consists  of  three  buildings ;  a  four-story  medical  school. 


FIG.    1— CONCRETE    PLANT 
LAYOUT.   NEW  WESTERN 
RESERVE  UNIVERS- 
ITY BUILDINGS 


308  ft.  in  length  and  62  ft.  in  width  with  wings  on 
either  end  averaging  165  ft.  in  length,  a  two-story 
animal  hospital  in  the  form  of  an  L  80  ft.  by  70  ft.  and 
25  ft.  in  width,  both  for  Western  Reserve  University, 
and  a  power  house  112  ft.  by  128  ft.  and  50  ft.  in 
height  including  stack  210  ft.  high  and  with  an  inside 
diameter  of  10  ft.  that  is  to  supply  heat  and  power  not 
only  to  the  other  two  buildings  in  the  group  but  to  the 
future  Lakeside  Hospital  units  that  are  to  be  erected 
on  property  adjoining  this  site.  These  buildings  are 
connected  by  concrete  service  tunnels  that  carry  the 
heating,  plumbing  and  electrical  lines  from  the  power 
house  to  the  various  units. 

The  buildings  are  constructed  of  brick,  structural 
steel  fireproofed  with  tile  and  concrete  and  reinforced 
concrete.  There  are  approximately  11,000  cu.yd.  of 
t;oncrete  in  the  entire  group,  excluding  concrete  walks 
and  drives. 

The  site  is  on  level  ground  and  so  located  as  to 
be  inaccessible  by  direct  rail  connection.  For  this 
reason  it  was  necessary  to  deliver  all  concrete  materials 
to  the  job  in  trucks  and  accordingly  the  concreting 
plant  was  designed  and  built  with  this  limitation  in 
mind. 

Plant  Layout — A  central  spot  was  chosen  for  the  "oca- 


tion  of  the  mixer  and  elevating  tower,  "A."  Combined 
material  hoists  and  secondary  towers  were  erected  on 
the  court  side  of  the  two  wings  of  the  medical  school. 
These  towers  "B"  and  "C"(  serve  as  supports  to  the 
chutes  that  relay  the  concrete  to  floor  hoppers  whence 
it  is  distributed  to  the  more  distant  parts  of  the  build- 
ing in  buggies. 

A  45-ft.  gin  pole  equipped  with  a  double-drum  crab 
and  an  A-frame  serve  to  support  the  chutes  that  convey 
the  concrete  from  tower  "A"  to  the  power  house  site. 
As  over  seventy  per  cent  of  the  volume  of  concrete  con- 
tained in  the  power  house  is  located  below  the  level  of 
the  first  floor  it  was  not  deemed  expedient,  in  view  of 
the  disproportionate  cost,  to  construct  tower  "A"  to 
a  height  sufficient  to  permit  of  chuting  the  concrete 
for  the  power  house  superstructure  directly  into  the 
forms.  This  concrete  for  roof  slab,  coal  bins,  etc.,  is 
re-elevated  from  the  ground  level  at  the  power  house 
in  buggies  on  the  material  hoist  and  is  thus  placed  at 
very  small  additional  cost.     (Figs.  1  and  2.) 

Fortunately  it  was  possible  to  locate  the  mixing  plant 
at  the  point  where  the  service  tunnel  enters  the  medical 
school.  At  this  point  the  floor  of  the  tunnel  steps  down 
to  a  level  30  ft.  below  the  surface  of  the  ground  in 
order  to  enter  the  building  at  the  sub-basement  level. 
By  excavating  this  portion  of  the  tunnel  in  advance  it 
was  possible  with  a  slight  amount  of  additional  excava- 
tion to  locate  the  mixer  and  bins  practically  below 
grade.  This  arrangement  made  it  possible  to  utilize 
the  force  of  gravity  throughout  in  the  handling  of  the 
concrete  materials  back  of  the  mixer.     (Fig.  3.) 

The  bins  for  the  storage  of  aggregate  are  constructed 
of  timber  with  their  tops  approximately  6  ft.  above 
prade  and  are  so  located  as  to  be  immediately  above  the 
charging  hopper.  A  timber  trestle  8  ft.  in  width  with 
ramps  at  either  end  was  constructed  over  the  bins  form- 
ing a  continuous  way  so  that  the  loaded  trucks  drive  up 
one  incline,  dump  their  load  through  the  respective 
floor  gates  and  continue  on  down  the  other  incline 
and  out. 

There  are  two  separate  bins,  a  sand  bin  with  a  capac- 
ity of  44  cu.yd.  and  a  stone  bin  divided  into  two  portions 
of  44  and  66  cu.yd.  capacity,  respectively.  This  latter 
arrangement  makes  it  possible  to  stock  aggregates'  of 
different  sizes  and  kinds  and  permits  of  considerable 
flexibility  in  the  operation  of  the  plant.  Thes"  bins 
discharge  through  short  sections  of  chute  to  the  "barg- 
ing hopper,  the  flow  of  materials  being  controlled  by 
steel  shut-off  gates  operated  by  hand. 

Cement  Storage — The  cement  shed  is  located  back  of 
the  mixer  and  at  ground  level.  This  shed  is  of  frame 
construction  covered  with  roofing  paper  to  make  it 
weatherproof  and  has  the  floor  raised  six  inches  above 
the  ground  and  measures  24  by  40  ft.  Space  is  here 
provided  for  approximately  8.000  sacks  or  six  carloads 
and  is  so  arranged  that  each  shipment  may  be  stored 
by  itself.  Samples  for  testing  are  taken  at  point  of 
shipment  and  the  cars  sealed  and  released  for  transit. 
This  cement  is  not  used  until  after  the  receipt  of  the 
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FIG.  2— ELEVATION  OF  THE  MAIN  CONCRETE  PLANT 

report  of  the  seven-day  test  but  as  this  report  is  usually 
received  within  a  day  or  so  following  the  arrival  of  the 
cement  very  little  delay  is  occasioned  thereby.  Signs 
with  the  car  number  and  the  status  of  the  cement  are 
posted  in  conspicuous  locations  near  each  shipment  as 
an  aid  in  seeing  that  only  approved  cement  is  used. 

The  proper  amount  of  cement  destined  for  each  batch 
is  unsacked  on  the  floor  of  the  cement  shed  and  is 
conveyed  to  the  charging  hopper  below  by  a  short  sec- 
tion of  circular  chute  pitched  at  thq  proper  angle  to 
permit  of  a  free  flow  of  material.  This  method  of 
handling  the  cement  avoids  the  confusion  that  in- 
evitably occurs  when  the  sacks  are  emptied  on  the 
charging  hopper  platform.  The  empty  sacks  are  cleaned 
in  a  Handy  Sac  Cleaner  and  are  counted  and  baled  in 
bundles  of  fifty  sacks  each  for  ultimate  return  to  the 
mill. 

The  water  used  in  mixing  this  concrete  is  obtained 
from  city  mains  and  is  measured  by  means  of  a  tilting 
barrel  located  at  the  hopper,  the  flow  being  controlled 
from  the  hopper  floor  by  a  quick-acting  valve.  Only 
enough  water  is  used  per  batch  to  cause  the  concrete 
to  flow  freely  in  the  chutes.  This  amount  is  constantly 
checked  in  order  to  avoid  the  detrimental  effects  result- 
ing from  excess  water  in  the  mix. 

The  charging  hopper  is  separated  into  two  properly 
proportioned  parts  by  an  adjustable  vertical  partition. 
The  proper  level  to  which  each  section  must  he  filled 
for  the  batch  is  determined  by  filling  each  section  of 
the  hopper  with  a  previously  measured  quantity  of 
material  and  marking  the  level  to  which  the  hopper 
is  filled  in  each  case. 

Concreting  Operations — The  J-yd.  mixer  is  located 
directly  below  the  hopper  floor  and_  is  operated  by  a 
15-hp.  motor  geared  direct  to  the  mixer.  When  prop- 
erly mixed,  the  concrete  is  elevated  in  a  hoist  bucket 
in  tower  "A."  This  bucket  is  operated  by  a  single-drum 
.'>.5-hp.  high-speed  electric  hoist  designed  for  a  speed  of 
1,000  ft.  per  min.  For  better  control  this  speed  i.'i 
geared  down  to  500  ft.  a  minute. 

Tower  "A"  measures  175  ft.  in  height  above  the  bot- 
tom of  the  pit  and  is  built  in  7-ft.  bents  of  6x6-in. 
posts,  2x8-in.  ledgers  and  cross  braces  and  measures 
7  ft.  3  in.  by  7  ft.  10  in.  out  to  out.  The  cross  bracing 
is  placed  on  the  outside  and  the  ledgers  on  the  inside 
of  the  posts  for  the  additional  .stiffness  to  the  tower 
gained  thereby. 

The  hoist  bucket  di.scharges  into  a  tower  hopper 
which  admits  to  the  chute,  which  is  composed  of  two 
50-ft.  .sections.  The  section  adjoining  the  hopper 
is  a  trussed  chute  supported  by  cables  from  the  top 
of  the  tower  and  the  other  a  counterbalanced  trussed 


section  supported  from  the  end  of  the  first  section.  A 
counterweight  of  2,500  lb.  is  required  to  balance  this 
latter  section  of  chute.  Additional  sections  of  chute 
are  added  to  these  as  required  in  order  to  reach  the 
more  distant  parts  of  the  building.  These  two  sections 
are  connected  by  a  swivel  joint  and  splash  hood  in 
order  to  prevent  waste  of  material.  These  chutes  are 
pitched  with  a  slope  of  3  in.  to  the  foot  and  are  sup- 
ported on  a  sliding  frame  so  that  together  with  the 
tower  hopper  they  may  be  raised  with  winches  as  the 
work  progresses. 

The  two  permanent  sections  when  fully  extended 
reach  hoppers  in  the  combined  hoists  and  towers  "B" 
and  "C"  whence  the  cement  is  handled  by  a  50-ft.  sec- 
tion of  trussed  chute  to  floor  hoppers  located  in  the 
wings  of  the  building.  These  combined  hoists  and 
towers  measure  6x10  ft.  out  to  out  and  are  98  ft.  tall. 
They  are  constructed  of  4x6-in.  posts  and  2x6-in.  braces 
and  ledgers.  The  cage  operating  within  has  a  capacity  of 
three  barrows.  Provision  for  supporting  the  concrete 
chute  is  made  by  means  of  wood  brackets  framed  into 
the  tower.  In  this  manner  it  is  economically  possible 
to  reach  all  portions  of  the  medical  school. 

The  tower  hopper  in  tower  "A"  is  housed  in  by  a 
wooden  shed  fitted  with  windows  in  order  to  protect  the 
laborer,  stationed  there  to  regulate  the  flow  of  concrete 
through  the  chutes,  from  the  wind  and  cold.  This  sta- 
tion is  connected  to  both  mixing  platform  and  electric 
hoist  by  a  series  of  electric  bells  for  signaling  purposes. 


FIG.   3— LAYOUT  OF  THE  CONCRETE  .MIXING  PLANT 

The  mixing  platform  is  also  connected  to  the  hoist  in 
similar  manner  so  that  the  travel  of  the  hoist  bucket  is 
always  under  control  and  should  anything  go  wrong  it 
would  be  possible  to  stop  the  bucket  before  any  damage 
was  done  to  the  tower. 

The  plant  is  designed  to,  place  a  maximum  of  200 
cu.yd.  of  concrete  per  8-hr.  day.  This  amount  of  con- 
crete requires  HO  cu.yd.  of  sand  and  170  cu.yd.  of 
stone  which  means  that  the  bins  must  l>e  refilled  at  least 
three  times  for  .sand  and  twice  for  stone  during  each 
day  of  continuous  pouring.  This  amount  of  concrete 
requires  .300  bbl.  of  cement  per  day.  Allowing  1,000 
sacks  or  one  carload,  not  released  for  use,  there  is  atill 
sufllcient  capacity  in  the  shed  for  six  days  of  continuous 
running. 

The  11,000  cu.yd.  of  concrete  contained  in  the  struc- 
ture necessitates  the  handling  of  over  6,050  cu.yd.  of 
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sand,  9,350  cu.yd.  of  stone  of  different  sizes  and  16,500 
bbl.  of  cement. 

Labor  Required — There  are  required  to  operate  this 
plant  six  laborers;  one  tending  the  stone  and  sand  cutoff 
gates,  one  at  the  water  valve,  two  handling  cement  (one 
at  the  cement  shed  and  one  at  the  mixing  hopper),  one 
dumping  the  mixer  and  one  stationed  in  the  tower  to 
regulate  the  flow  of  concrete  to  the  chutes;  two  engi- 
neers, one  at  the  mixer  and  one  at  the  hoist;  and  a 
foreman.  The  labor  cost  incidental  to  the  operation  of 
this  plant,  exclusive  of  labor  stocking  materials  and 
wheeling  buggies  and  puddling  the  concrete  in  the 
forms,  is  in  the  neighborhood  of  $65  per  day  or  an 
average  of  $0.32  per  cubic  yard  of  concrete  poured. 
The  power  cost  of  operating  this  plant  amounts  to 
approximately  $10  per  day  or  $0.05  per  cu.yd.  This 
latter  figure  is  unusually  low  as  the  mixer  and  hoist 
constitute  the  only  power-driven  equipment  in  the  plant. 


FIG.  4— TOWER  A.  SHOWIXC   T;r:i.A  ThiV  ,,|'   i;iX.- 
CEMENT  SHED  AND  TRESTLE 

Stocking  costs  for  the  aggregates  are  nil,  while  that 
of  cement  amounts  to  approximately  $0.05  per  bbl.  Had 
manual  labor  been  employed  in  the  handling  of  the 
concrete  material  back  of  the  mixer  it  would  have 
necessitated  the  use  of  fifteen  men  instead  of  the  four 
actually  employed  to  put  the  batch  in  the  mixer.  This 
means  a  saving  of  eleven  laborers  or  $66  per  day  for 
a  maximum  run  of  200  cu.yd.  or  $0.33  per  cu.yd.,  a 
total  saving  for  the  entire  job  of  approximately  $3,630 
due  to  the  efficient  manner  in  which  it  is  possible  to 
.handle  the  materials  on  the  dry  side  of  the  mixer. 

As  the  total  cost  of  the  plant  back  of  the  mixer 
amounted  to  $800  it  is  evident  that  the  saving  effected 
by  its  use  amounts  to  450  per  cent,  or,  in  other  words, 
this  arrangement  paid  for  itself  between  four  and  five 
times. 


The  labor  cost  of  mixing,  depositing  and  puddling 
concrete  in  the  forms  varies  with  the  locality  for  which 
the  concrete  is  destined  and  is  constant  for  any  par- 
ticular type  and  arrangement  of  plant  layout.  The 
equipment  and  methods  for  handling  concrete  on  the 
wet  side  of  the  mixer  have  become  more  or  less  stand- 
ardized resulting  in  comparatively  uniform  costs  whereas 
the  cost  of  putting  the  batch  in  the  mixer  varies  with  the 
ingenuity  shown  in  the  laying  out  of  bins,  hoppers,  etc., 
i-equired  on  the  dry  side  for  the  unloading,  stocking  and 
transportation  of  the  raw  materials. 

This  plant  when  fully  equipped  costs  in  the  neigh- 
borhood of  $7,600,  including  rentals  on  certain  portions 
for  the  estimated  duration  of  the  job,  the  net  cost 
of  the  remainder  of  the  equipment  and  the  labor,  cost 
of  building,  maintaining  and  wrecking  the  plant.  This 
cost  amounts  to  $0.69  per  cu.yd.  of  concrete  placed. 

Comparing  the  cost  of  chuting  the  concrete  from  the 
tower  hopper  to  the  forms  with  the  cost  that  would 
have  resulted  had  the  concrete  been  buggied  from 
the  hopper  it  is  estimated  that  a  saving  of  $0.26  per 
cu.yd.  was  effected. 

The  11,000  cu.yd.  of  concrete  contained  in  the  struc- 
ture were  placed  at  an  average  labor  cost  of  $0.85  per 
cu.yd.  based  on  the  total  cost  properly  assessable 
against  the  concreting  operations. 

Precautions  for  Cold  Weather — As  stated,  it  was 
necessary,  owing  to  the  fact  that  the  greater  part  of 
the  concrete  was  to  be  placed  during  the  winter  months 
of  the  year,  to  lay  great  stress  upon  cold  weather  and 
frost  protection'  in  order  that  the  concrete  should  be 
of  the  proper  quality. 

The  stone  and  sand  bins  are  equipped  with  perforated 
steam  coils  connected  to  a  35-hp.  boiler.  These  bins 
were  constructed  with  covers  in  order  that  the  heat  so 
imparted  may  be  retained  for  as  long  a  period  as  pos- 
sible. In  this  manner  it  was  possible  to  maintain, 
when  weather  conditions  required,  a  temperature  of 
about  150  deg.  F.  This  temperature  proved  to  be  suffi- 
cient not  only  to  thaw  out  any  ice  or  snow  found  in  the 
aggregate  hut  to  impart  sufficient  initial  heat  so  that 
the  resulting  concrete  was  well  above  the  critical  tem- 
perature when  placed  in  the  forms.  The  mixing  water 
was  likewise  heated  to  a  similar  temperature.  The 
cement  and  reinforcing  steel  were  not  preheated  as  they 
constitute  such  a  small  percentage  of  the  volume  of  the 
concrete. 

Among  the  advantages  obtained  from  locating  the 
bins  and  mixer  below  ground  and  in  an  enclosure  was 
the  protection  gained  by  the  men  working  at  the  mixer 
from  direct  exposure  to  the  wind.  It  was  found  pos- 
sible to  maintain  fairly  comfortable  working  conditions 
by  the^  use  of  salamanders  placed  on  the  various 
platforms. 

Care  was  taken  to  place  the  warm  concrete  in  the 
forms  immediately  after  mixing  in  order  to  lose  as  little 
heat  as  possible.  The  temperature  of  the  concrete  was 
tested  with  a  thermometer  from  time  to  time  to  insure 
its  being  maintained  sufficiently  warm  to  withstand  the 
action  of  the  cold.  Every  effort  was  made  to  keep  this 
temperature  around  80  deg.  F.  All  snow  and  ice  were 
carefully  removed  from  the  forms  by  means  of  a  steam 
jet  before  the  concrete  was  deposited. 

During  the  48  hours  immediately  after  pouring,  in 
the  case  of  moderately  cold  weather  and  from  three  to 
five  days  in  freezing  weather,  the  new-laid  concrete  was 
protected  from  the  action  of  frost  and  wind  by  tar- 
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paulins  enclosing  the  area  in  which  the  concrete  occurs. 
Salamanders  burning  coke  were  kept  constantly  going 
in  order  to  maintain  a  temperature  of  at  least  60  deg. 
F.  This  temperature  was  frequently  checked  in  order 
to  prevent  its  falling  below  the  critical  point.  The 
night  watchman  was  charged  with  the  responsibility  of 
keeping  these  salamanders  burning  during  the  night. 
Buckets  of  water  were  kept  near  all  salamanders  not 
only  as  a  precaution  in  case  of  fire  originating  from 
hot  ashes  or  overheated  salamanders  but  also  to  provide 
the  necessary  amount  of  moisture  for  the  proper  setting 
action. 

Great  care  was  exercised  in  removing  the  forms  when- 
ever the  temperature  registered  below  50  deg.  F.  and 
particularly  when  the  temperature  was  below  32  deg. 

Simple  tests  were  made  on  the  concrete  before  remov- 
ing the  forms  from  important  portions  of  the  work  to 
determine  if  the  concrete  had  hardened  sufficiently  and 
if  so  whether  due  to  its  having  set  properly  or  to  freez- 
ing. Eight-penny  nails  were  driven  into  such  concrete. 
If  they  penetrated,  it  indicated  that  the  concrete  was  still 
soft  and  that  the  forms  should  remain  in  place.  Should 
the  concrete  resist  penetration  it  served  to  indicate  that 
the  concrete  had  hardened.  If  any  suspicion  existed  that 
this  hardness  was  due  to  frost  the  flames  from  a  gasoline 
blow  torch  were  directed  against  the  surface  of  the  con- 
crete. If  the  concrete  went  to  pieces  under  such  treat- 
ment it  indicated  that  frost  was  present  and  the  section 
must  be  allowed  to  thaw  after  which  it  might  set 
properly.  Due  to  the  thoroughness  of  the  precautions 
taken  very  little  of  the  concrete  was  found  to  be  in  this 
condition. 

This  work  was  carried  on  under  the  direction  of 
Hugh  Cook,  representing  the  contractor,  the  Lundoff- 
Bicknell  Co.;  M.  P.  Potter  representing  the  owner;  and 
J.  J.  Deveney  representing  the  architects,  Coolidge  & 
Shattuck  of  Boston,  Mass. 


Torsional  Strength  of  Reinforced  Concrete 

Tests  of  the  torsional  strength  of  rectangular  sec- 
tions of  plain  and  reinforced  concrete  have  been  made 
at  the  University  of  Toronto  and  have  been  published 
in  Bulletin  3  of  the  University  of  Toronto  School  of 
Engineering  Research.  Tests  were  made  by  Prof.  C. 
R.  Young,  W.  L.  Sagar,  and  C.  A.  Hughes.  They  were 
made  on  5x5-in.,  .5x7A-in.,  and  5xlO-in.  beams  all  4  ft. 
long,  some  plain,  some  with  longitudinal  reinforce- 
ment, some  with  medium  longitudinal  reinforcement  and 
light  spirals,  and  the  last  with  heavy  longitudinal  steel 
and  close  spirals.  Twelve  test  beams  in  all  were  made. 
As  a  result,  the  authors  state  (1)  rectangular  speci- 
mens of  plain  concrete  with  various  ratios  of  long  to 
short  sides  developed  substantially  the  same  computed 
maximum  torsional  shearing  stress  at  the  center  of 
the  long  side.  For  1:2:4  concrete  one  month  old, 
this  is  about  540  lb.  per  -sq.in,  (2)  Longitudinal  re- 
inforcement alone  is  of  little  value  when  reinforcing 
concrete  beams  for  torsion.  (3)  Spiral  reinforcement 
increases  the  torsional  strength  of  beams,  the  increment 
in  .strength  being  approximately  proportional  to  the 
amount  of  such  reinforcement.  Spiralling  to  the 
amount  of  from  0.4  to  1.0  per  cent  may  be  expected  to 
increase  the  torsional  strength  of  a  member  with  or 
without  .'^^traight  longitudinal  rods  from  20  to  50  per 
cent.  (4)  The  torsional  modulus  of  'plasticity  of  plai* 
concrete  of  1:2:4  mix  one  month  old  averages  about 
1,500,000  lb.  per  sq.in. 


Efficiencies  of  Old  Reaction  Wheels 
Improved  by  Rubber  Seal  Rings 

SINCE  the  advent  of  rubber  seal  rings  for  reaction 
type  waterwheels  the  idea  of  fitting  such  rings  to 
old  units  to  improve  operating  conditions  has  been  tried 
out  successfully  in  a  number  of  Western  plants.  These 
rings  can  be  installed  to  good  advantage,  it  is  claimed, 
when  a  unit  has  fallen  off  in  efficiency  after  long  service 
due  to  seal  ring  leakage  or  where  sediment  in  the  water 
makes  necessary  frequent  renewal  of  the  oi'dinary  metal 
seal  rings.  The  rubber  seal  rings  developed  by  E.  C. 
Hutchinson  of  the  Pelton  Water  Wheel  Co.  were  de- 
scribed in  Engineering  Neivs-Record  Nov.  9,  1922, 
p.  789. 

Based  on  the  operating  experience  in  Western  plants, 
it  is  stated  that  under  hard  wearing  conditions  the 
rubber  seal  rings  will  last  longer  than  metal  and  will 
also  keep  water  leakage  and  resultant  efficiency  loss  to  a 
minimum  without  any  danger  of  internal  rubbing  or 
damage.  There  is  no  means  of  figuring  exactly  the  im- 
provement in  operating  conditions  that  may  be  expected 
from  the  use  of  rubber  seal  rings  in  old  turbines.  How- 
ever, in  all  cases  where  they  have  been  put  in  old  units 
the  improvement  of  eflliciency  and  turbine  capacities  is 
said  to  have  made  the  first  cost  of  the  improvement  a 
highly  satisfactory  investment. 

On  one  California  plant,  for  example,  which  has  been 
in  service  more  than  ten  years,  the  tui'bine,  when  new, 
developed  1,550  kw.  with  a  depth  of  37  in.  of  water  in 
the  canal  supplying  the  forebay.  After  years  of  wear 
without  renewal  of  seal  rings  the  output  dropped  to  1,440 
kw.  with  the  same  depth  of  water  in  the  canal.  Rubber 
seal  rings  were  then  installed  and  the  turbine  output 
was  thereby  increased  to  1,670  kw.,  using  the  same 
£.mount  of  water.  This  capacity,  however,  was  too  great 
to  be  carried  continuously  on  the  generator  and  the 
amount  of  water  admitted  to  the  turbine  was  reduced 
to  keep  the  power  within  limits  safe  for  the  generator. 
The  surplus  water  was  then  used  to  operate  an  old 
standby  unit  for  which  no  water  supply  had  previously 
been  available.  This  standby  unit  is  now  delivering  110 
kw.  and  the  main  unit  1,550  kw.  with  the  same  37-in. 
depth  of  water  in  the  supply  canal. 

In  this  case,  as  in  most  cases  of  putting  the  rings  in 
old  units,  the  change  is  quite  simple  and  involves  only 
the  removal  of  the  exi.sting  all-metal  wearing  rings  or 
sealing  rings  and  the  substitution  of  the  rubber  rings. 
Usually  this  is  done  without  other  modification  of  the 
unit. 

The  present  construction  of  the  seal  rings,  par- 
ticularly for  high-head  turbines,  requires  that  the  rubber 
shall  be  vulcanized  directly  into  the  metal  rings.  When 
the  rubber  becomes  worn,  however,  it  is  unnecessary  to 
renew  the  metal  ring  section  as  it  can  be  again  used  for 
vulcanizing  a  new  rubber  facing  into  it. 

The  highest  head  under  which  rubber  seal  rings  are  now 
used  is  350  ft.,  but  similar  rings  are  in  process  of  con- 
struction for  the  Oak  Grove  turbines  which  will  operate 
under  a  head  of  850  ft.  The  largest  rubber  seal  rings 
thus  far  made  are  5i  ft.  in  diameter  but  plans  are  now 
being  developed  for  making  seals  of  this  type  commer- 
cially for  the  very  large  diameter  low-head  turbines 
used  exten.^ively  in  the  eastern  part  of  the  United  States. 
This  plan  contemplates  the  manufacturing  of  the  rubber 
srals  in  strips  which  are  then  ."(pcured  to  their  ring 
containeis. 
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False  Statement  of  Quantities 
Unbalances  Bid 

Practice  in  Stating  Indeterminate  Quantities  May 

Provoke  Unbalanced  Bids — Four  Methods 

Analyzed — Conclusions  Drawn 

By  Clinton  L.  Bogert 

Teaneck,  X.J. 

IN  RENDERING  a  balanced  bid  the  contractor  relies 
on  the  "Approximate  Statement  of  Quantities"  pre- 
pared by  the  engineer;  he  assumes  that  this  list  rep- 
resents comprehensively  the  nature  of  the  undertaking. 
A  large  responsibility,  therefore,  rests  on  the  engineer 
to  make  his  statement  as  nearly  as  practicable  repre- 
sentative of  the  character  of  the  work  to  be  performed 
and  of  the  materials  to  be  delivered.  In  other  words, 
the  "Approximate  Statement  of  Quantities"  should  be 
as  faithfully  balanced  as  it  is  expected  the  contractor's 
bid  will  be. 

Unfortunately,  conditions  beyond  the  control  of  the 
engineer  often  militate  against  completeness  in  the  ap- 


Unknown  Items  Estimated  Loic — This  practice  con- 
sists in  inserting  some  conveniently  round  number,  say 
10,  50,  100,  opposite  the  unestimatable  item.  In  reality 
this  procedure  unbalances  the  approximate  statement 
of  quantities,  leaving  the  way  open  for  some  unscru- 
pulous bidder  to  profit  at  the  expense  of  the  municipal- 
ity. A  concrete  case  is  given  in  the  table  based  on  a 
canvass  of  bids  published  within  the  last  year  in  the 
Construction  News  section  of  Engineering  Neivs-Record. 

The  canvass  of  but  two  bids  is  here  shown.  A.  S. 
Usual  bid  according  to  his  best  judgment  in  the  light 
of  the  drawings  and  specifications  and  a  visit  to  the 
site.  On  the  other  hand,  A.  Local  Wise  has  done  work 
in  this  locality  previously  and  suspects  that  there  will 
be  several  hundred  feet  of  some  of  the  pipe  sizes 
tabulated  as  100  ft.  long,  and  that  there  will  be  a  con- 
siderable quantity  of  rock.  Acting  on  this  hunch,  he 
prepares  his  bid-prices  according  to  his  usual  procedure, 
and  then  shades  off  a  few  hundred  dollars  from  the 
subtotal  of  items  1-9,  and  adds  them  judiciously  to 
items  10-24.  On  the  known  items,  1-9,  Wise  is  $3,000 
under  Usual,  while  on  the  total  Wise  is  but  $1,000  under. 


METHOD  OF  UNB.\LANCING  BIDS  WHEN  NOMiNAL  V.iLUES  ARE  GIVEN  TO  INDETERMINATE  QUANTITIES 

^-Cost  to  City  Based  oi 

Statement  of  Qua 

ntities — ^ 

, — Cost   to  City  Based  on  Final  Estimates — . 

A.  S. 

A.  Local  Wise, 

A.  S. 

Usual, 

A.  Local  Wise, 

of 

Preliminary 

Bidder 

Bidder 

Final 

Contractor 

Contractor 

Quantities 

No. 

Class 

Estimate 

Unit 

Total 

Unit 

Total 

Estimate 

Unit 

Total 

I  nit 

Total 

1 

.        lO.OOCcu.yd. 

$0  50 

$5,000 

$0  65 

$6,50 

1 1,000  cu  yd. 

$0  50 

$5,500 

$0  65 

$7,150 

7 

3.000  cu.yd. 

.80 

2,400 

.70 

2,100 

4,000  cu.yd. 

80 

1 

Earth  excavation,    9-12-ft.,  cvit . 

2,000  cu. yd. 

1    00 

2,000 

1   00 

2,000 

2.000  cu  vd. 

1   00 

2,000 

1    00 

2.000 

4 

Earth  excavation,  1 2- 1  5-ft.,  cut 

....      1,000  cu.yd. 

2  00 

2.000 

1   25 

1,250 

1,000  cu  vd. 

2  00 

2,000 

1    25 

■> 

Earth  excavation,  1  5-  18-ft.,  cut 

500  cu.yd. 

3  00 

1,500 

2  00 

1,000 

500  cu.vd. 

ft 

Earth  excavation,  18-21-ft.,  cut 

200  cu.yd. 

4  00 

800 

3  00 

600 

200  cu.vd. 

4.00 

800 

3  00 

7 

....     8,000  ft. 

5   50 

44.000 

5  20 

41.600 

8,000  ft. 

5   50 

44.000 

5  20 

41,600 

8 

....      1.000  ft. 

5    10 

5.100 

4  60 

4,600 

1.000  ft. 

5.10 

5,100 

4  60 

4,600 

9 

in 

20  tons 

70  00 

1,400 

80  00 
$0  45 

1.600 

22  t.ms 
800  ft. 

70  00 
$0.15 

1,540 

80  00 
$0.45 

1,760 

$64,200 
$15 

$61,250 
$45 

$65,640 
$120 

$62,760 

100  ft. 

$0.15 

$360 

n 

100  It. 

.25 

25 

.80 

80 

600  ft. 

.25 

17 

100  ft. 

.40 

40 

1   20 

120 

700  ft. 

.40 

280 

1.20 

840 

n 

1 0-in.  \'itrified  pipe 

100  ft. 

.60 

60 

1   60 

160 

14 

100  ft. 

.80 

80 

2  00 

200 

!■; 

..    .         100  ft. 

1.00 

100 

2  40 

240 

200  ft. 

1.00 

200 

2.40 

480 

inserted 

16 

t8-in.  ^-itrified  pipe 

100  ft. 

1   20 

120 

2  70 

270 

400  ft. 

1   20 

17 

.          100  ft. 

1   40 

140 

3  00 

300 

IR 

22-in.  -i-itrified  pipe 

100  ft. 

1.60 

160 

3  30 

330 

200  ft. 

1    60 

320 

3  30 

10 

100  ft. 

1.75 

175 

3.50 

350 

300  ft. 

1.75 

20 
71 

10  cu.yd. 
20  cu.yd. 

14  00 
12.00 

140 
240 

25  00 
20  00 

250 
400 

30  cu.vd. 
60  cu.vd. 

14   00 
12  00 

420 
720 

25  00 
20  00 

750 

Concrete,  Class  B 

1,200 

22 

71 

30  cu.yd. 

10.00 
25.00 

300 
250 

15. 00' 
40  00 

450 
400 

50  cu.vd. 
20  cu.vd. 

10  00 
25.00 

500 
500 

15  00 
40  00 

750 

Brick  masonry 

10  cu.yd. 

830 

24 

4.00 

200 

9.00 

450 

400  cu.yd. 

4.00 

$5,810 
$71,450 

$2,045 
$66,245 

$4  045 
$65,295 

$12,050 

Totals 

$74,810 

proximate  statement  of  quantities.  City  councils  are 
notoriously  loath  to  appropriate  money  for  any  purpose 
previous  to  the  signing  of  the  contract;  even  a  few 
dollars  for  test-pits  are  difficult  to  obtain.  On  small 
municipal  jobs,  particularly,  this  inhibition  of  expendi- 
tures for  borings  and  other  subsurface  studies  often 
makes  it  impossible  to  do  any  testing  and  thus  puts  the 
engineer  in  a  quandary. 

Bid  prices  must  have  as  their  basis  the  "approximate 
statement  of  quantities"  in  the  preparation  of  which 
the  engineer  has  one  of  four  courses  open  to  him  as 
regards  the  uncertain  items: 

1.  Place  the  quantity  at  some  conveniently  round 
nominal  figure ;  this  is  a  widespread  practice. 

2.  Use  a  figure  high  enough  to  be  certain  that  it  can- 
not be  exceeded. 

,  3.  Prepare  as  careful  an  estimate  as  possible  based 
on  final  estimates  from  similar  structures  similarly 
conditioned,  and  explain  fully  to  the  bidder  the  natui-e 
of  the  estimate. 

4.  Ignore  the  minor  items  entirely  in  the  approxi- 
mate statement  of  quantities  and  pay  for  such  as  extra 
work. 


Being  the  lowest  bidder  and  a  local  man  he  gets  the 
contract. 

Later  when  the  progress  of  work  has  disclosed  the 
actual  quantities  of  items  10-24  the  comparison  is  quite 
different.  There  has  been  inserted  in  the  table  what 
might  be  considered  a  fairly  representative  final  esti- 
mate for  this  type  of  work — one  not  beyond  the  realms 
of  reason  on  small-to^vn  contracts.  The  resulting  fig- 
ures require  no  explanation.  . 

Unknown  Items  Estimated  High — This  is  not  com- 
mon practice,  but  is  not  unknown.  It  is  unfair  to  the 
contractor,  even  on  minor  items,  as  it  leads  him  to 
plan  his  plant  and  to  allocate  his  overhead  charges  on 
the  basis  of  a  certain  large  quantity  of  work.  Again, 
if  the  total  of  the  bid  price  is  run  up  by  their  insertion 
to  such  a  figure  as  to  create  a  wrong  impression  of  the 
ultimate  cost  the  council  may  be  put  in  a  state  of  mind 
to  delay  for  months  a  much-needed  public  improvement. 
In  brief,  unbalancing  the  statement  of  quantities  by  the 
adoption  of  excessive  figures  for  the  unascertainable 
items  works  an  injustice  on  the  contractor  which  may 
lead  to  a  costly  court  action ;  and  it  deceives  the  council 
as  to  the  final  cost. 
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Unknown  Items  Estimated  Carefidly — This  method 
provides  the  nearest  approach  to  a  balanced  statement 
and  probably  constitutes  the  best  practice  although 
many  engineers  favor  the  extra  work  alternative.  The 
inability  to  ascertain  the  full  extent  of  all  the  work  to 
be  done  under  a  contract  is  no  excuse  for  the  slovenly 
use  of  round  numbers,  nor  for  extravagant  figures. 
Every  engineering  office  has  in  its  files  the  final 
estimates  and  the  contracts  of  similar  work  done,  from 
which  can  be  derived  some  relative  figures  between  the 
known  and  unknown  items  which  can  be  put  to  practical 
use.  After  the  preparation  of  as  comprehensive  a  state- 
ment of  quantities  as  the  nature  of  the  work  permits, 
take  the  contractor  into  confidence  and  explain  to  him 
the  conditions  of  the  estimate  and  what  conditions 
encountered  may  alter   the   figures. 

Unscheduled  Work  Classed  as  Extra.  Work — During 
the  life  of  a  municipal  contract  so  many  alterations  may 
be  required  by  the  authorities  that  some  engineers 
despair  altogether  of  getting  out  a  comprehensive  and 
balanced  approximate  statement  of  quantities  and  swing 
to  the  other  extreme  of  inserting  only  the  items  which 
can  be  estimated,  leaving  all  others  to  be  classified  as 
extra  work. 

Extra  work  always  opens  the  way  for  innumerable 
squabbles  as  to  what  constitutes  the  cost  of  the  work 
so  done,  and  especially  as  to  the  apportionment  of 
overhead  charges  to  such  work.  Moreover,  extra  work 
bills  generally  have  to  be  passed  by  the  City  Council, 
which  affords  opportunity  for  discourses  relative  to  the 
competence  of  every  one  concerned.  This  alternative 
also  misleads  the  council  as  to  the  final  cost  of  the 
work,  since  the  canvass  of  bids,  which  councilmen  often 
pin  their  faith  to  as  representing  the  ultimate  expendi- 
ture for  a  project,  was  totalled  excluding  these  items. 
Here  again  we  see  the  evils  attendant  on  an  unbalanced 
statement  of  quantities. 

Conclusions — The  estimating  of  the  unascertainable 
quantities  at  too  low  a  figure  has  been  shown  to  be  a 
means  of  mulcting  the  public  treasury  when  a  bid  is 
once  accepted.  There  is  no  relief  to  the  city  from  the 
contractor's  high  prices.  It  can  work  no  hardship  on 
a  contractor  who  wants  to  resort  to  law,  as  he  can 
expect  relief  from  low  prices. 

The  placing  of  excessively  high  figures  works  no 
good  to  any  one. 

The  resort  to  the  "extra  work"  clause  to  cover  items 
which  are  purposely  ignored  when  preparing  the  ap- 
proximate statement  of  quantities,  should  be  had  only 
in  extreme  cases. 

The  use  of  a  carefully  prepared  estimate,  with  ade- 
quate cautions  to  the  bidder  undoubtedly  constitutes  the 
nearest  approach  to  a  balanced  statement  of  quantities, 
and  as  such  should  be  looked  upon  as  standard  practice 
for  small  as  well  as  large  works. 


Indiana  to  Build  235  Miles  of  Road  in  1923 

A  total  of  23.')  miles  of  mad  will  be  constructed  by  the 
Indiana  State  Highway  Commission  this  year,  according 
to  John  D.  Williams,  director  of  the  state  highway  de- 
partment. Projects  now  under  way,  to  cost  $2,254,131. 
include  20  mi.  concrete  pavement,  2  mi.  sheet  asphalt  on 
concrete  base,  2  mi.  bituminous  concrete  on  concrete 
base,  2  mi.  Kentucky  rock  asphalt,  1  mi.  bituminous 
macadam  on  waterbound  base,  3  mi.  waterbound  mac- 
adam, 10  mi.  gravel,  and  1  mi.  stone.  There  are  forty 
county  projects  carried  out  under  state  approval  and 
insoection. 


Traffic  Center  Lines  on  Roads 

Committee  report  suhtnitted  May  10  to  the  annual 
meeting  of  the  National  Highway  Traffic  Association 
in  New  York,  by  Frank  T.  Sheets,  State  Snperintend- 
ent  of  Highivays  of  Illinois. 

THE  USE  of  traffic  center  lines  on  highways  is  becoming 
more  and  more  popular  in  the  United  States.  In  the 
case  of  a  road  having  a  paved  width  sufficient  to  accommo- 
date two  lines  of  traffic  the  safety  of  the  highway  users 
may  be  increased  from  25  to  50  per  cent  by  the  addition  of 
a  traffic  center  line.  This  conclusion  has  been  reached  after 
an  observation  of  the  habits  of  traffic  on  two-track  roads 
where  a  center  line  has  been  introduced.  Further,  it  is 
based  upon  the  unsolicited  complimentary  remarks  which 
have  been  received  from  the  traveling  public  immediately 
after  such  a  line  was  introduced. 

When  a  traffic  center  line  is  used  the  drivers  no  longer 
pass  each  other  with  a  more  or  less  uncertain  clearance  be- 
tween the  vehicles,  but  approach  each  other  with  confidence, 
using  the  center  line  as  a  positive  visible  gage  on  the 
driver's  side,  and  knowing  that  the  clearance  thus  afforded 
will  insure  absolute  safety  in  passing,  without  any  danger 
of  running  off  the  unseen  outside  edge  of  the  pavement. 

On  curves,  the  traffic  center  line  is  of  even  greater  ad- 
vantage than  on  the  tangents,  and  even  if  not  used  on  the 
latter  it  should  be  painted  on  all  curves  having  a  radius 
less  than  1,000  ft.  This  center  line  should  extend  not 
less  than  400  ft.  beyond  each  end. 

In  the  case  of  the  so-called  non-rigid  or  flexible  types 
of  pavement  construction  on  macadam  or  other  flexible 
bases  the  use  of  traffic  center  lines  might  tend  to  force 
traffic  into  well  defined  lanes  and  thus  cause  rutting  or 
undue  wear.  However,  on  heavily  traveled  roads  the  safety 
of  the  traveling  public  is  of  greater  importance  than  the 
safety  of  the  pavement  surface.  In  the  case  of  the  so-called 
rigid  types  of  pavement,  such  as  Portland  cement  concrete, 
brick,  bituminous  concrete  or  sheet  asphalt  on  a  concrete 
base,  which  are  the  predominating  types  in  this  country, 
the  traffic  center  line  will  materially  increase  the  structural 
safety  of  the  pavement  by  tending  to  eliminate  travel  near 
the  extreme  edges  of  the  pavement,  where  the  outside  edges 
and  the  unprotected  corners  caused  by  construction  joints 
or  by  transverse  contraction  cracks  are  the  most  danger- 
ous and  critical  sections  from  a  structural  standpoint. 

Center  Joint  a  Guide — One  of  the  embarrassing  defects 
encountered  in  concrete  pavement  slabs  having  a  width 
greater  than  16  ft.  is  the  formation  of  unsightly  longitudi- 
nal cracks  brought  about  by  the  combined  stresses  produced 
by  nature  and  traffic.  To  eliminate  such  cracks  the  center 
of  the  pavement  must  be  thickened  to  a  dimension  not  justi- 
fied by  economy.  However,  this  may  easily  be  circum- 
vented by  introducing  a  longitudinal  center  construction 
joint  dividing  the  normal  two-track  country  pavement  hav- 
ing a  width  of  18  ft.  into  two  it-ft.  sections.  Slabs  9  ft. 
in  width  have  never  caused  any  difficulty  so  far  as  longi- 
tudinal cracking  is  concerned.  By  proper  interlocking  and 
tying  together  of  these  two  !)-ft.  strips  the  interior  portion 
of  the  pavement  may  be  made  practically  as  strong  as  an 
unbroken  slab,  and  certainly  far  more  efficient  than  a  pave- 
ment divided  by  an  irregular  longitudinal  crack.  This 
center  construction  joint  may  be  kept  filled  with  bituminous 
material  and  painted  with  a  line  approximately  3  in.  in 
width.  In  this  manner,  the  traffic  center  line  and  the 
longitudinal  construction  joint  may  be  introduced  in  one 
operation,  with  the  result  that  the  unsightly  longitudinal 
cracking  is  eliminated,  traffic  safety  is  assured,  and  high- 
way engineers  may  cease  to  perpetuate  the  indefensible  evil 
practice  of  causing  doubt,  criticism,  and  mistrust  in  the 
mind  of  the  traveling  public  by  designing  and  building 
pavcmrnts  whi<h  fail  structurnlly  by  longitudinal  cracking 
even  before  traffic  is  introduced. 

The  combined  center  line  construction  joint  and  painted 
traffic  center  line  are  being  used  in  Illinois  on  all  pavements 
built  on  the  4,800-milc  state  trunk-line  highway  system, 
which  is  being  pushed  to  completion  at  the  rate  of  1,000 
miles  per  year,  and  aluo  on  all  county  roads  in  the  state. 
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Los  Angeles  Sewage  Disposal  Plans 
Assuming  Final  Form 

Trunk  Sewers,  Screens,  and  Ocean  Outfall — Venice 

Co-operation  May  Make  Temporary 

Sewage-Works  Unnecessary 

By  W.  T.  Knowlton 

Engineer  of  Sewers,  Los  Angeles,   Calif. 

SINCE  a  report  by  the  writer  on  the  construction  of 
the  new  Los  Angeles  outfall  sewer  and  sewage  treat- 
ment plants,  published  late  last  year  (abstracted  in 
Engineering  News-Record,  Dec.  28,  1922,  p.  1116),  plans 
and  specifications  for  most  of  the  different  sections  of 
the  new  outfall  have  been  prepared.  The  total  length 
of  the  new  outfall  will  be  15.4  miles,  of  which  7.2  miles 
will  be  of  a  semi-elliptical  design  with  a  height  of  12  ft. 


PRESENT    AND    PROPOSED    SEVv'ER    OUTFALLS 
AT  LOS  .\NGELES 

City  sewage  received  by  the  central  outfall  sewer  shown 
at  the  extreme  right  edge  of  the  map  is.  now  delivered  to 
the  ocean  at  Hyperion.  Pending  construction  of  the  large 
outfall  sewer  (shown  by  solid  lines  with  contract  sections 
indicated  by  Roman  numerals)  a  temporary  pipe  line  of 
smaller  size  is  being  built  along  Ballona  Creek  (indicated 
t)y  dash-and-dot  and  broken  lines  and  by  Arabic  numerals). 

and  a  width  of  13  ft.  Most  of  this  portion  of  the  sewer 
will  be  laid  in  tunnel,  only  two  miles  being  in  open  cut. 
The  remaining  portion  of  the  new  outfall.  Sections  IX 
to  XIV  inclusive,  will  be  a  circular  sewer,  varying  from 
4  ft.  9  in.  to  8  ft.  6  in.  in  diameter.  The  general  location 
of  the  new  sewer  is  shown  on  the  accompanying  map, 
the  different  sections  being  indicated  by  Roman  nu- 
merals. The  map  also  shows  the  temporary  outfall 
which  is  being  built  along  Ballona  Creek  to  relieve  the 
present  emergency  until  the  larger  outfall  can  be  fin- 
ished. 

Three  types  of-  construction  are  under  consideration 
for  the  circular  sections  of  the  permanent  outfall:  (1) 
A  brick  arch  resting  on  a  concrete  invert  and  base,  with 
vitrified  brick  for  the  entire  inner  circle;    (2)    a  seg- 


mental block  resting  on  a  concrete  base  and  with  con- 
crete reinforcement  on  the  sides;  and  (3)  preca.st  rein- 
forced-concrete  pipe  with  a  vitrified-tile  lining,  this 
type  also  resting  on  a  concrete  base.  For  the  12  x  13-ft. 
sections  the  choice  will  be  between  (1)  a  brick  arch  on 
a  concrete  base  with  vitrified  brick  for  the  inner  ring 
and  (2)  large  segmental  block  for  the  upper  quadrant 
and  segmental  block  lining  for  the  remainder  of  all  of 
the  interior  surface  above  the  concrete  base,  with  con- 
crete reinforcement  on  all  sides  excepting  the  upper 
quadrant. 

The  depth  of  the  sewer  in  Sections  X  to  XIV,  inclu- 
sive, will  average  18.3  ft.  Borings  indicate  that  con- 
siderable ground  water  will  be  encountered  in  all  of 
these  sections.  On  Sections  VII  to  IX,  inclusive,  ground 
water  will  probably  be  encountered  at  irregular  inter- 
vals. Borings  made  not  far  from  the  sewer  line  in 
Sections  IV  to  VI  indicate  that  sand  and  no  water  will 
be  found.  Arrangements  for  making  connections  at 
the  upper  ends  of  Sections  XII  and  XIV  with  the  exist- 
ing outfall  sewers  are  planned  upon  the  completion  of 
the  new  outfall.  No  direct  house  connections  are 
planned  to  be  made  to  this  new  sewer,  except  as  has 
been  mentioned  and  except  for  a  connection  to  be  made 
at  the  upper  end  of  Section  VIII  with  the  sewers  of 
Culver   City. 

During  the  first  four  months  of  this  year  considerable 
progress  has  been  made  on  the  temporary  outfall  sewer, 
the  contract  sections  of  which  are  shown  by  Arabic 
numbers  on  the  map.  Plans  for  Sections  5  and  6  have 
been  made  and  a  contract  has  already  been  awarded  for 
Section  5.  Sections  1,  2  and  3  of  the  temporary  outfall 
have  been  completed,  and  it  is  expected  that  Section  4 
will  be  completed  by  July  1.  Upon  the  completion  of 
Section  5,  the  temporary  outfall  will  carry  the  excess 
flow  of  sewage  from  the  present  outfall  at  Arlington 
Ave.  and  Rodeo  Road  to  a  point  below  Culver  City. 
The  approximate  cost  of  Sections  1  to  5  inclusive  is 
$282,200  and  the  length  5.36  miles. 

The  original  plan  of  having  the  flow  of  sewage  in  this 
temporary  outfall  treated  and  then  discharged  into  Bal- 
lona Creek  will  probably  be  abandoned,  if  arrangements 
which  have  been  considered  are  made  with  the  City  of 
Venice.  These  arrangements  would  cover  rights-of-way 
across  that  part  of  the  City  of  Venice  called  Playa 
del  Rey,  so  as  to  permit  of  the  extension  of  the  tem- 
porary outfall  from  the  treatment  plant  site  south  of 
Culver  City  to  Playa  del  Rey.  and  thence  south  to  the 
Hyperion  property  of  the  City  of  Los  Angeles.  This 
change  will  relocate  Section  7  and  add  Sections  8,  9 
and  10.  After  giving  the  City  -of  Los  Angeles  these 
rights-of-way,  the  City  of  Venice  would  expect  to  re- 
ceive a  permit  to  discharge  the  sewage  from  the  City 
of  Venice  into  the  temporary  outfall  at  Playa  del  Rey. 

The  capacity  of  Sections  7,  8  and  9  will  be  the  same 
as  that  of  section  6,  namely,  45  sec.-ft.,  as  no  sewer 
connections  between  Culver  City  and  Playa  del  Rey 
will  be  made  to  this  temporary  outfall  sewer.  Further- 
more, Sections  6  to  10,  inclusive,  of  this  sewer  will  be 
under  pressure,  so  that  a  suitable  type  of  construction 
must  be  provided.  The  present  plan  is  to  use  either 
wood-stave  or  reinforced-concrete  pipe  for  Sections  7 
to  9  inclusive,  and  reinforced  concrete  for  Section  10, 
the  reason  for  the  latter  type  for  Section  10  being  that 
it  will  be  laid  along  the  coast  where  the  use  of  wood 
stave  would  not  be  applicable. 

The  bond  issue  for  $12,000,000  voted  on  August  29, 
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1922,  was  planned  to  cover  the  construction  costs  of  the 
new  outfall  sewer,  the  temporary  outfall  to  and  includ- 
ing the  treatment  plant  south  of  Culver  City,  also  the 
treatment  plant  at  Hyperion.  With  the  omission  of 
the  treatment  plant  south  of  Culver  City,  this  bond 
issue  will  be  sufficient  to  cover  the  proposed  extension 
of  the  temporary  outfall  to  Playa  del  Rey,  and  thence 
to  Hyperion. 

Work  on  Section  II  at  the  lower  end  of  the  new  north 
outfall  sewer  has  already  been  started,  this  section 
covering  the  removal  of  the  sand  hills  where  it  is 
planned  to  install  a  sewage-screening  plant.  The  con- 
tract for  Section  II  includes  excavating  and  dumping 
into  the  ocean  approximately  700,000  cu.yd.  of  material. 
The  contract  price  for  this  section  is  $97,704,  or  ap- 
proximately 14c.  per  cubic  yard. 

Plans  and  specifications  for  the  pipe  proposed  for  the 
ocean  end  of  the  new  outfall  sewer,  Section  I,  have 
been  prepared.  Although  cast-iron  pipe  was  originally 
planned  for  this  section,  it  has  been  decided  recently 
that  an  alternative  installation  of  precast  reinforced- 
concrete  pipe  could  be  used  in  place  of  cast  iron.  The 
internal  diameter  of  this  pipe  is  84  in.  for  the  first 
5,145  ft.  from  shore,  at  which  point  the  depth  is  about 
50  ft.  Here  the  84-in.  pipe  will  divide  into  two  60-in. 
branches  at  right  angles  to  each  other  and  45  deg.  from 
the  main  line  axis.  These  60-in.  branches  will  each  be 
extended  283  ft.  further  from  shore  where  the  depth  is 
approximately  56  ft.  Special  fittings  for  the  pipe  at 
the  lower  ends  of  these  two  branches  will  be  made  so 
that  the  sewage  will  discharge  upward  at  a  point  about 
3  ft.  above  the  ocean  bottom.  The  pipe  of  Section  I 
will  be  laid  just  below  the  ocean  bottom  and  be  protected 
against  tidal  action  by  bulk  concrete  and  backfill.  Novel 
methods  have  been  devised  for  the  laying  of  this  line 
by  submerging  caissons  carrying  three  lengths  fastened 
together  on  shore. 

Borings  made  below  the  ocean  indicated  that  the  bot- 
tom is  sand  for  a  depth  of  at  least  10  ft.  below  the 
floor,  and  in  some  places  these  borings  indicate  nothing 
but  sand  for  a  depth  of  20  ft.  Soundings  made  show 
the  ocean  floor  to  have  a  slope  of  about  1  per  cent  from 
high  tide  outward  to  and  beyond  the  proposed  ends  of 
Section  I. 

Section  III  of  the  north  outfall  includes  the  different 
portions  of  the  screening  plant  and  work  incidental 
thereto.  Plans  and  specifications  for  the  south  portion 
of  the  screening  plant  have  been  completed  and  bids 
therefor  were  opened  by  the  Board  of  Public  Works  on 
May  7.  These  screens  will  be  of  the  horizontal-drum 
type  and  the  screenings  will  be  removed  by  elevators 
to  a  dryer,  or  to  beds  where  they  can  be  covered.  Other 
plans  for  this  section  include  the  connecting  sewers, 
buildings,  and  road  work. 

The  policy  of  the  city  will  be  to  do  all  this  sewer 
work  by  contract  if  the  proposals  received  are  not  ex- 
cessive. The  preparations  of  all  plans  and  the  construc- 
tion work  to  follow  are  under  the  general  supervision  of 
Major  .John  A.  Griffin,  city  engineer. 


Work  Resumed  on  89  Forest  Road  Projects 

The  Bureau  of  Public  Roads  of  the  United  States 
Department  of  Agriculture  reports  that  there  are  89 
projects  involving  717  miles  of  road  upon  which  work  is 
being  resumed  and  a  number  of  new  projects  for  which 
contracts  have  been  let  and  that  175  projects  involving 
1.487  miles  of  forest  road  have  already  been  completed. 


Snow  Survey  and  Stream  Runoff  Forecast 
in  Nevada  for  1923 

STREAM  FLOW  in  Nevada  during  the  coming  spring 
and  summer  is  likely  to  approximate  normal  condi- 
tions, according  to  the  April  forecast  of  J.  E.  Church. 
Jr.,  Reno,  Nev.,  who  is  in  charge  of  the  co-operative 
snow  survey  conducted  jointly  by  the  State  of  Nevada 
and  the  Nevada  section  of  the  U.  S.  Weather  Bureau. 
This  snow-survey  system  has  been  described  in 
Engineering  Neivs-Record  of  Oct.  23,  1919,  p.  766;  Sept. 
9,  1920,  p.  429,  and  Feb.  10  and  17,  1921,  pp.  244  and 
300.    A  summary  of  the  report  is  given  below : 

The  snow  cover  in  the  Central  Sierra  varies  from  99.4 
per  cent  in  the  Yuba-Truckee  basins  in  the  north  to  ap- 
proximately 92.0  per  cent  in  the  Stanislaus-Tuolumne- 
Walker  basins  in  the  south.  No  shrinkage  is  probable  in 
the  percentage  of  runoff  indicated  by  the  snow  cover,  for 
75  per  cent  of  the  normal  April-July  precipitation  fell 
during  the  first  week  of  April  and  further  precipitation 
may  reasonably  be  expected.  However,  since  the  snow 
cover  is  below  normal,  a  late  runoff  seems  improbable.  In 
fact,  the  extraordinarily  high  density  of  the  snow  cover 
April  1  and  its  consequent  inability  to  retain  water  by 
capillarity  indicates  a  somewhat  earlier  runoff  than  would 
otherwise  occur.  Only  summer  and  autumn  rains  can 
keep  the  streams  at  late  normal   stage. 

The  snow  cover  in  the  Humboldt  basin  varies  from  82.9 
per  cent  on  the  northern  feeders  to  103.1  per  cent  on  the 
southern,  or  an  average  of  93.0  per  cent  for  the  basin. 
The  snow  cover  of  the  Little  Humlsoldt  basin  is  somewhat 
heavier,  being  117.6  per  cent.  The  April-July  precipita- 
tion in  the  Humboldt  basin  gives  no  assurance  as  yet  that 
shrinkage  can  not  occur  there  in  the  runoff.  Under  maxi- 
mum shrinkage,  the  loss  should  not  exceed  25  per  cent  of 
normal,  leaving  a  net  runoff  of  at  least  G8.0  per  cent  in 
the  Humboldt  River  at  Palisade,  and  92.C  per  cent  in  the 
Little  Humboldt  River  at  the  head  of  Paradi.se  Valley. 

Contrary  to  age-long  tradition,  the  loss  in  water  content 
of  snow  in  the  Humboldt  quadrangle  must  be  due  to  high 
relative  density  which  deprived  the  snow  cover  of  its 
spongy  character  and  ability  to  hold  melting  water  in 
suspension.  This  extraordinary  density  was  due  to  the 
lack  of  snowfall  in  February  and  March,  which  gave  the 
earlier  snow  an  opportunity  to  ripen  without  addition  of 
new  snow  to  decrease  the  average  density.  If  the  usual 
amount  of  new  snow  had  fallen  in  March,  the  lower  and 
compact  snow  would  probably  have  been  insulated  against 
the  normal  temperature  then  prevailing.  A  loss  of  this 
nature  has  never  previously  been  detected  during  the 
fifteen  years  of  the  snow  studies. 

Forecast — Since  both  the  temperature  and  the  elevation 
of  the  snow  line  were  normal  in  March,  no  increase  in  the 
April  flow  can  be  expected  from  the  deficient  runoff  of 
March,  which  was  due  mainly  to  the  almost  complete  lack 
of  precipitation  during  this  and  the  previous  months.  In 
fact,  owing  to  the  abnormal  density  of  the  snow  cover, 
some  of  the  water  belonging  normally  to  the  April  flow  ran 
down  in  March  or  saturated  the  soil.  This  occurred  at 
elevations  as  hinh  as  8,000  ft.  However,  this  loss  has  been 
eliminated  from  the  April-July  estimate. 

Moreover,  in  the  Central  Sierra  the  heavy  precipitation 
of  3.01  in.  at  Tahoe  City  April  1-7,  which  amounted  to 
75.8  per  cent  of  the  normal  for  the  entire  period  of  April- 
.Tuly,  indicates  that  no  shrinkage  in  the  stream  flow  below 
the  percentage  indicated  by  the  snow  cover  will  probably 
occur,  and  that  such  shrinkage  at  most  can  not  exceed  20 
per  cent  for  Lake  Tahoe  and  10  per  cent  for  the  streams. 

However,  in  the  Humboldt  Basin,  the  precipitation  thus 
far  in  April  has  been  too  light  to  give  any  assurance 
against  possible  shrinkage.  While  the  runoff  can  now  be 
closely  forecasted  in  the  Central  Sierra,  only  the  extremes 
of  runoff  in  the  Humboldt  Basin  can  be  given  at  the 
present  time,  a  more  definite  forecast  being  deferred  until 
a  later  date. 
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Thin  Concrete  Revetments  on  the 
Sacramento  River 

Two  Inches  of  Reinforced  Gunite  in  Test  Section — 

Mistakes  in  Methods  Used — Concrete 

Slab  for  Second  Section 

AS  AN  experiment  in  checking  the  erosion  of  the 
banks  of  the  Sacramento  River,  below  Sacramento 
City,  a  section  of  one  of  the  slopes  was  covered  with 
a  gunite  revetment  placed  during  the  winter  of  1922. 
The  specifications  called  for  a  2-in.  layer  of  reinforced 
gunite  of  1:3  mix,  placed  directly  on  the  slope  which 
was  a  mixture  of  fine  sand  and  coarse  gravel.  The 
revetment  was  about  540  ft.  long  and  from  40  to  60  ft. 
wide.  The  gunite  was  placed  down  to  the  water's 
edge  and  there  terminated  without  any  protection.  No 
provision  was  made  for  expansion  joints  nor  was  any 
method  used  whereby  the  thickness  of  the  slab  could  be 
determined.  It  also  appears  that  the  specified  propor- 
tions for  the  gunite  were  not  maintained  throughout, 
that  they  sometimes  dropped  as  low  as   1:9. 

The  heat  and  floods  of  the  following  season  brought 
out  the  defects  in  the  method  used.  Expansion  cracked 
and  broke  the  slab  at  many  points  where,  instead  of 
being  2  in.  thick,  it  is  only  i  in.  thick.  Then  the  floods 
scoured  out  the  openings  so  made  and  also  cut  away 


GUNITE  BANK  PROTECTION  WITH  CONCRETE  TOE  WALL 

the  sand  and  gravel  under  the  lower  edge  of  the  revet- 
ment, allowing  portions  of  it  to  drop  down  and  break  off. 

Benefiting  by  the  experience  so  gained,  the  damaged 
revetment  was  later  protected  along  its  edges  and  at 
the  toe  by  a  wall  2  to  4  ft.  deep,  and  all  the  holes  were 
repaired  by  a  new  layer  of  gunite  of  the  proper  thick- 
ness and  proportions.  This  work  was  done  in  October, 
1922.  Since  then  the  revetment  has  successfully  with- 
stood the  attacks  of  the  river.  But,  as  a  whole,  the 
experiment  in  using  gunite  was  so  unsatisfactory  that 
in  extending  the  revetment  upstream  for  a  distance  of 
600  ft.  a  4-in.  layer  of  concrete  was  used.  This  new 
slab  is  provided  with  a  toe  wall  and  with  longitudinal 
expansion  joints  every  20  ft.,  and  one  horizontal  ex- 
pansion joint  about  25  ft.  above  the  toe  wall.  The  cost 
of  this  new  extension  was  14c.  per  square  foot  while 
under  favorable  conditions  the  cost  of  the  gunite  work 
was  from  17  to  19c.  per  square  foot. 

In  fairness  to  gunite  it  should  be  said  that  the  par- 


CONCRETE  I'ROTECTION— EXTENSION  OF  GUNITE  WORK 

tial  failure  of  this  piece  of  revetment  does  not  neces- 
sarily prove  that  gunite  might  not  be  as  satisfactory 
as  a  concrete  slab  if  placed  in  the  summer  or  fall,  at 
low  water,  with  proper  toe  protection  and  expansion 
joints,  and  proper  thickness  and  uniformity  of  mixture. 

A  small  section  of  gunite  bank  protection  was  placed 
in  October,  1919,  in  front  of  the  irrigation  pumping 
plant  on  the  Sacramento  River  levee  of  Reclamation 
District  No.  1,000,  and  has  proved  entirely  satisfactory. 

The  information  in  the  above  report  was  taken  from 
a  letter  by  Melville  Dozier,  Jr.,  general  manager,  The 
Reclamation  Board,   Sacramento. 


Public  Water  Supplies  in  Pennsylvania 

From  the  forthcoming  report  of  the  Pennsylvania 
Depart ment  of  Health 

AT  THE  close  of  the  year  1920  there  were  150  filtration 
plants  on  public  water-works  in  Pennsylvania.  In 
each  of  the  two  succeeding  years  7  additional  plants  were 
put  into  operation.  At  the  close  of  1922  the  total  was  163, 
one  plant  having  been  abandoned  during  1922,  the  district 
formerly  served  from  this  plant  being  supplied  with  filtered 
water  from  another  source. 

Of  chlorinating  plants  there  were  154  in  place  at  the 
end  of  1920,  this  including  modern-type  chlorine  gas  outfits 
and   also  chlorinated   lime   plants,  ranging   from   a   simple 


CITY  POPUL.\TION  IN  PENNSYLVANIA  SER^^ED  BY  PUBLIC  WATER 

Population  Per  Cent 

Urban 6.l<)0.000  72 

Rural 2,530.000  28 

Total _..        8,720,000  100 

SERVED   BY    PIBLIC  SUPPLIES 

Population  Per  Cent 

T'rban 6,190.000  100 

With  filtered  water     4.330,000  70 

With  eh  urinated  onlv ; 1430,000  23 

With  untreated         430.000  7 

Total , ,    .       6, 190,000 


arrangement  of  barrels  to  the  more  permanent  concrete 
or  wooden  tanks.  During  1921,  59  additional  plants  were 
built  and  in  1922  the  total  was  further  increased  by  the 
installation  of  38  plants.  Accordingly,  at  the  end  of  1922, 
there  were  247  chlorinating  plants  on  the  public  water- 
works in  Pennsylvania,  2  having  been  abandoned  during 
1921  and  2  others  in   1922. 

There  are  slightly  more  than  650  public  water-works 
in  Pennsylvania  and  of  this  total  at  the  close  of  1922  there 
were  410  having  either  filtration  or  chlorinating  apparatus 
as  an  essential  part  of  their  equipment. 
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Cement  Gypsum  Caps  Best  for  Tests 
of  Hollow  Building  Tile 

Bureau  of  Standards  Tests  Tile  with  Various 
Cappings — Caps  of  3:1  Portland  Cement- 
Gypsum  Give  Highest  Strength 

TESTS  recent!}^  reported  before  the  American 
Ceramic  Society  by  Harry  D.  Foster  of  the  Bureau 
of  Standards,  and  shortly  to  be  published  in  the  Journal 
of  that  society,  clear  up  the  difficulties  that  have  here- 
tofore affected  tests  of  hollow  building  tile  with  re- 
spect to  the  proper  way  of  providing  an  end  bearing  for 
the  tile  in  the  tests.  Large  differences  in  test  results 
and  other  discrepancies  have  caused  many  disputes, 
and  it  has  long  been  suspected  that  the  nature  of  the 
end  bearing  of  the  tile  as  provided  by  the  tester  was 
responsible  for  these  variations. 

In  the  Bureau  tests,  different  tiles  were  capped  with 
either  neat  portland  cement,  2:1  or  3:1  mixtures  of 
cement  and  gypsum,  or  straight  gypsum,  or  the  ends  of 
the  tile  were  ground  plane  and  were  not  provided  with 
mortar  capping.     They  were  tested  at  different  ages 


T1L£  UNDER  TEST  AND  TYPICAL.  FA1L.UKE 

from  the  time  of  molding  the  cap,  the  ages  ranging 
from  one  to  three  hours  for  gypsum  and  up  to  10  days 
for  neat  portland  cement  capping.  No  difficulty  was 
found  in  obtaining  consistent  results  and  good  compres- 
sion failures  as  shown  typically  by  the  right-hand  view 
herewith. 

It  was  found  that  capping  of  3  parts  of  cement  to  1 
part  of  gypsum,  the  tile  being  tested  at  the  age  of  seven 
days,  gave  the  highest  strength.  Neat  gypsum  or 
cement-gypsum  mixtures  at  one  to  three  hours  gave 
about  88  per  cent,  and  neat  portland  at  10  days  and 
cement-gypsum  capping  at  three  days  about  93  per  cent 
of  that  strength.  With  the  softer  caps  and  with  the 
neat  portland  cement  cap,  snapping  sounds  due  to  ad- 
justments at  the  high  spots  were  heard  at  earlier 
periods  of  the  tests  than  with  a  cement-gypsum  cap 
seven  days  old.  In  the  case  of  the  neat  cement  cap 
this  is  attributed  to  the  yielding  consistency  of  the 
cement,  permitting  the  tile  to  sink  through  the  cap- 
ping material  in  the  process  of  molding,  so  that  not 
much  thickness  of  cap  is  left  at  the  projecting  points 
of  the  tile,  while  with  the  softer  capping  materials  a 
certain  slipping  actian  is  introduced.  Tomparative 
tests  of  capped  tile  and  tile  with  ground  ends  tested 
without  cans  showed  no  decide.'  difference  in  strength. 
There  was  apparently  nc  large  amount  of  lateral  re- 


straint at  the  bearing  faces,  in  the  case  of  the  tile  with 
ground  ends,  as  indicated  by  the  fact  that  parallel 
tests  of  tile  6  in.  and  12  in.  high  gave  identical  results. 

Hydraulic  bearings  for  the  tile  were  not  found  to  be 
satisfactory.  If  the  bearing  was  of  such  character  as 
to  give  reasonably  even  bearing  on  the  tile,  it  had  a 
sufficiently  large  lateral  expansion  to  set  up  stresses 
tending  to  split  the  tile. 

Measurements  of  the  relative  deformation  of  the 
capping  and  of  the  tile  itself  in  the  compression  tests 
showed  that  with  neat  gypsum  and  with  cement-gypsum 
mixtures  at  ages  up  to  three  hours  the  compression  of 
the  cap  was  much  larger  than  the  compression  of  the 
tile,  while  with  the  cement-gypsum  mixtures  at  ages  of 
three  days  and  upwards  and  with  the  neat  cement  cap 
the  total  deformations  of  cap  and  of  tile  were  the  same. 

It  was  concluded  from  the  tests  that  consistent  and 
high  results  can  be  attained  .with  capping  of  a  mixture 
of  three  parts  of  portland  cement  to  one  pail  of  gypsum, 
aged  seven  days  before  the  test.  Where  immediate 
testing  is  required,  a  cap  of  neat  gypsum  should  be 
used,  and  the  test  should  be  made  not  earlier  than  one 
hour  after  molding  the  cap;  the  result  will  be  smaller 
than  with  the  cement-gypsum  cap  at  greater  age. 

The  method  of  molding  the  caps  used  in  this  test 
series  is  described  as  follows :  The  bearing  surface  and 
adjacent  parts  of  the  tile  were  first  coated  with  shellac 
to  keep  the  tile  from  absorbing  water  from  the  capping 
material.  Then  a  quantity  of  capping  material  mixed 
to  a  consistency  slightly  thinner  than  normal  was  spread 
on  a  glass  plate  coated  with  oil ;  one  bearing  surface  of 
the  tile  was  then  set  in  this  plastic  material  and,  the 
tile  being  held  vertical,  a  single  firm  pressure  was 
applied.  As  soon  as  this  cap  had  hardened  sufficiently 
so  that  the  tile  could  be  moved,  the  other  bearing  sur- 
face was  capped  in  the  same  way.  The  caps  so  formed 
were  iV  to  J  in.  thick.  With  neat  gypsum  and  cement 
gj'psum  mixtures,  a  capped  tile  could  be  removed  from 
the  plate  within  15  min.,  but  with  neat  cement  the  tile 
could  not  be  removed  for  from  six  to  eight  hours. 


Motor  Truck  Competition  with  Railways 

COMPETITION  of  highway  motor  truck  service  with 
the  railways  is  the  subject  of  a  statement  in  the 
annual  report  of  the  New  York,  New  Haven  &  Hartford 
R.R.  for  1922,  as  follows: 

The  competition  of  motor  trucks  still  continues  during 
favorable  weather,  to  the  lessening  of  your  company's 
revenue  and  the  detriment  of  the  highways  over  which  they 
run.  There  are  signs  that  public  opinion  is  coming  to  realize 
that  if  it  is  to  havj  efficient  rail  transportation  it  must  not 
handicap  the  railroads  by  subsidizing  the  motor  trucks. 
Such  a  subsidy  is  created  by  maintaining  highways  free  of 
any  charge  more  than  a  nominal  me,  and  by  shifting  to  the 
taxpayers  the  expense  of  keeping  up  these  highways,  a 
considerable  part  of  which  falls  upon  the  tax-paying  rail- 
roads who  are  thus  handicapped  by  a  subsidy  which  they 
pay  to  their  competitors. 

Common  justice  should  impose  upon  the  operators  of 
motor  trucks  who  offer  themselves  to  the  public  as  common 
carriers,  the  same  duties  and  liabilities  as  are  imposed  upon 
common  carriers  by  rail.  The  necessity  of  their  operation 
in  the  public  interest  should  be  first  established  by  a  state 
public  utility  commission.  The  continuity  of  operation  upon 
a  regular  schedule  in  had  weather,  as  well  as  good,  should 
be  imposed  upon  them  as  upon  the  railroads  and  they  should 
be  made  to  pay  for  their  use  of  the  hiithways.  The  handling 
in  Connecticut  of  the  problems  of  jitney  competition  with 
street  railways  points  the  way  to  a  similar  treatment  of 
motor  trucks. 
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Flexible  Propelling  Gear  of 
Large  Navy  Yard  Crane 

Special  Wheel  Support  and  Drive  for  Operation  on 

Curves  and  to  Carry  Great  Load  on 

22-Ft.  Wheel  Base 

EXTREME  requirements  as  to  load  capacity  and  reach, 
combined  with  limitations  as  to  wheel  load,  were 
specified  by  the  U.  S.  Government  last  year  in  calling 
for  the  bids  for  a  self-propelling  outfitting  crane  of 
the  lufRng-boom  type  for  the  Boston  Navy  Yard.  As 
the  dock  on  which  it  was  to  operate  v/as  not  designed 
for  very  great  concentrated  loads,  a  large  wheel  base 
was  required.  The  crane  also  had  to  be  capable  of 
traveling  on  a  curve  of  minimum  radius  78^  ft.,  under 
full  load  at  extreme  reach.  In  order  to  meet  these 
requirements  it  was  necessary  to  provide  a  large  num- 
ber of  wheels,  as  shown  by  the  view.  Fig.  1,  with  the 
load  properly  equalized,  and  to  arrange  them  in  swivel- 
ing  groups  for  cui-ve  flexibility.  For  sufficient  tractive 
power  to  make  the  crane  able  to  propel  itself  on  the 
curve  under  the  worst  position  of  loading  a  large  pro- 
portion of  the  total  number  of  wheels  had  to  be  driven. 
These  various  requirements  were  met  by  a  new  con- 
struction of  the  crane  carriage,  designed  by  the  builders 
of  the  crane,  the  McMyler-Interstate  Co.,  of  Bedford, 
Ohio.  In  this  construction  the  carriage  is  supported  on 
thirty-two  wheels,  an  equalized  group  of  eight  wheel? 
under  each  corner,  all  arranged  in  swiveling  two-wheel 
trucks.  Four  wheels  of  each  group  are  driven,  or  half 
the  total  number  of  supporting  wheels.    As  the  driven 
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FIG.  1— t'AKRIAGE  OF  DU-TOX  XAVY  YARD  CRANE 

wheels  change  position  with  respect  to  the  carnage 
frame  on  curves,  the  propelling  power  is  conveyed  to 
them  by  sliding  drive-sleeves  on  transverse  shafts  made 
flexible  by  pairs  of  universal  joints. 

What  was  specified  in  regard  to  loads  and  reaches 
to  govern  the  design  of  the  crane  in  question  is  rep- 
I'esented  in  the  general  elevation  drawing.  Fig.  2:  50 
tons  at  90  i  ft.  radius  on  a  main  hoist,  15  tons  at  129i 
ft.  radius  on  an  auxiliary  hoist,  and  5  tons  at  133  ft. 
radius  on  a  whip  hoist,  all  fixed  on  the  jib.  The  loads 
are  stated  in  gross  tons  (2,240  lb.).  The  drawing 
indicates  by  dotted  lines  the  extreme  position  of  the 
jib,  and  by  solid  lines  the  working  position  in  which 
the  specified  reaches  are  obtained;  the  height  of  hook 
lift  in  this  position  is  given.  With  the  small  wheel 
base  of  22  ft.,  the  amount  and  position  of  the  counter- 
weight are  so  adjusted  that  the  center  of  gravity  of  the 
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FIG.    2— EXTREME   LOAD  POSITIONS  OF  LARGE   LUFFIXG-JIB  CRANE 
To  provide  for  the  great  overturning  moments  on  a  wlieel       load;   over  tliirty-two  wlieels.     The  crane  must  operate  on 
base  only  22  ft.  square,  it  was  necessary  to  distribute  the       a  curve  of  7SJ-tt.  radius. 
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FIG.  3— FLEXIBLE  PROrELLING  DRIVE  OF  CRANE  ON  MAXIMUM  CURVE 
The   thirty-two   wheels   are   arranged   in    tour   groups,   each        The  eight  inner  wheels  on  each  side,  four  of  each  group,  are 


group    separately    equalized.       Positions    of    equalizer    and 
truck   pivot.s   are    shown   by   small   circles   bctwein   wheels. 

rotating  superstructure  remains  within  the  roller  circle 
under  all  load  conditions,  after  taking  account  of  a  5 
per  cent  impact  allowance  and  wind  pres-isures  of  30 
lb.  and  15  lb.  for  unloaded  and  loaded  conditions 
respectively. 

In  designing  the  running  gear  of  the  crane,  consider- 
ation had  to  be  given  to  the  fact  that  the  dock  was  not 
designed  and  built  to  carry  excessive  concentrated  loads, 
as  well  as  to  the  fact  that  the  track  included  a  curve  of 
78}  ft.  radius.  These  conditions  called  for  a  large  num- 
ber of  wheels,  to  distribute  the  load  over  a  considerable 
length  of  track. 

In  Fig.  3,  a  plan  of  the  wheel  arrangement,  it  is  to 
be  understood  that  the  main  carrying  platform  of  the 
crane,  a  stiff  plate-girder  assemblage,  is  .supported  at 
its  four  corners  by  the  main  equalizefl  pivots.  A,  B,  C 
and  D,  as  indicated  in  the  elevation  in  Fig.  1.  A  main 
equalizer  beam  built  of  structural  steel  transfers  the 
load  of  the  corner  to  secondary  pivots  A'  and  A",  from 
where  subeidiary  cast  steel  equalizers  further  distribute 
the  load  to  truck  hangers  A„  A,,  A„  and  A„  respectively. 
By  means  of  the  two-wheel  truck  frames  these  hanger 
loads  are  each  divided  equally  among  two  wheels.  Thus 
the  entire  wheel  support  is  freely  adjustable  laterally 
and  vertical  for  either  rail  independently. 

How  the  four  driven   wheels  of  each  corner  group 


driven  by  the  four  transverse  shafts  through  sliding  sleeves 
and  universal  joints. 

shift  from  their  tangent  position  when  on  curved  track 
is  indicated  for  one  group  by  dash  lines  representing 
the  normal  position  of  these  wheels.  In  order  to  trans- 
mit the  propelling  power  to  the  wheels,  the  two  cro.ss 
shafts  S  and  S'  have  their  end  sections  fitted  with  two 
universal  joints  and  are  furthermore  made  telescopic, 
the  outer  part  being  a  sleeve  which  slides  on  the  inner 
part    (Fig.  4). 

Power  is  supplied  to  this  propulsion  system  by  bevel 
gearing  from  a  vertical  shaft  extending  through  the 
king  pin  of  the  rotating  superstructure.  A  12xl2-in. 
reversing  engine  in  the  machinery  house  is  geared  to 
this  vertical  shaft.  Swinging  is  provided  for  by  a  9xl0-in. 
reversing  engine  driving  two  vertical  pinion  shafts 
engaging  a  circular  rack  cast  on  the  outer  edge  of  the 
fixed  turntable  track  segments.  The  other  functions 
of  the  crane  are  taken  care  of  by  a  12xl2-in.  non- 
reversing  engine  ani  a  6x8-in.  engine  of  the  same  type, 
the  latter  driving  only  the  whip  hoist.  The  main  engine 
drives  by  two  interlocked  band  friction  clutches  the 
main  and  auxiliary  hoist  drums,  and  by  jaw  clutch  and 
worm  gearing  the  two  topping  lift  drums. 

It  should  be  noted  that  the  crane  turntable  is  car- 
ried by  forty  conical  cast-steel  rollers  arranged  as  in 
swingbridge  practice  around  the  outside  of  a  trussed 
structural  steel  ring  girder  and  held  to  a  central  spider 
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FIG.  4— SLIDIKG-SLEEVB  DRIVE  OP  CABRIAGB 

by  independent  radius  rods.  Under  maximum  working 
conditions,  with  full  load  assumed  to  be  carried  by  ten 
rollers  (one-fourth  of  the  circle)  under  the  front  of  the 
turntable,  each  roller  carries  a  load  of  84,000  lb.  These 
rollers  are  15  in.  in  outer  diameter  and  71  in.  wide 
on  the  face.  The  vertical  equalizer  pivots  have  roller 
thrust  bearings,  to  minimize  friction  in  rounding  curves. 
Since  the  Boston  Navy  Yard  crane  was  built,  a 
second  machine  of  substantially  identical  construction 
has  been  built  for  the  Puget  Sound  Navy  Yard. 
According  to  reports  received  by  the  builders,  the  per- 


FIG.  5— CRANE  ALONGSIDE  DOCK 

formance  of  both  machines  has  been  in  all  respects 
satisfactory,  and  in  particular  the  operation  of  the 
flexible  wheel  base  and  the  propelling  system  has  met 
expectations  fully. 

Bad  Packing-Box  Practice  Causes  Large  Losses 
In  a  recent  address  on  research  in  the  field  of  wood, 
C.  A.  Plaskett,  of  the  Fo"  est  Products  Laboratory,  said, 
concerning  the  unsatisfactory  state  of  the  art  in  the 
field  of  packing  boxes:  "It  is  conservatively  estimated 
that  the  economic  loss  to  the  industries  of  the  United 
States  due  to  poor  packing,  poor  con^tainers,  unnecessary 
first  cost,  freight  paid  on  containers  which  are  too  heavy 
or  of  two  great  volume,  etc.,  is  not  less  than  $-'iOO,000 
per  day.  If  the  methods  of  nailing  boxes  and  reinforc- 
ing them  with  metal  binding  as  recommended  by  the 
Forest  Products  Laboratory  saves  but  one  per  cent  of 
these  losses,  the  saving  would  be  over  $1,800,000  a  year." 


Lumber — Our  Declining  Production 
Demands  Forest  Culture 

Peak  of  Production  Occurred  in  1907 — Center  of 

Production  Shifting  to  the  Pacific — No 

New  Fields  Available 

EVENTS  of  outstanding  significance  both  to  the  lum- 
ber industry  and  the  public  which  it  serves  are 
signalized  in  the  statistics  of  two  recent  years  of  Ameri- 
can lumbering,  abstracted  as  follows  in  Department  of 
Agriculture  Bulletin  No.  1119 — "Lumber  Cut  of  the 
United  States,  1870-1920": 

The  first  year  was  1907,  when  the  highest  point  in  lumber 
production  was  reached,  and  the  production  curve  started 
on  a  long,  steep,  downward  slant,  the  end  of  which  can  not 
be  determined.  The  second  was  1920.  The  census  of  that 
year  brought  out  three  facts  which  are  not  only  important 
but  ominous  when  considered  in  relation  to  each  other  and 
to  the  events  of  preceding  years. 

1.  Production  continued  to  decrease  in  the  face  of  an 
accumulated  need  for  the  use  of  lumber  which  is  un- 
paralleled. 

2.  The  average  value  of  lumber  at  the  mills  continued 
to  rise  to  a  point  far  above  the  high  mark  set  in  1919.  There 
was,  in  fact,  an  upheaval  of  lumber  prices  such  as  had 
never  before  been  experienced,  culminating  in  a  peak  which 
dwarfed  the  previous  peaks,  and  followed  by  a  decline  as 
rapid  as  the  rise.  This  spectacular  event  is  of  more  than 
passing  interest,  both  as  an  historical  fact  and  as  a  symptom 
of  economic  stress.  Yet  in  fundamental  importance  it  is 
far  surpassed  by  the  third  fact,  namely  that — 

3.  Lumber  production  increased  in  11  Western  states,  but 
only  one  Eastern  state  cut  more  than  in  1919.  In  the  other 
36  states  production  decreased.  This  is  fresh  evidence  of 
the  shift  of  the  main  center  of  lumber  production  from  the 
southern  pine  belt  to  the  West.  It  means  not  only  that 
the  great  consuming  centers  of  the  East  must  haul  a  heavy 
percentage  of  their  lumber  twice  as  far  as  before,  but  also 
that  we  are  now  tapping  our  last  reserve  of  virgin  soft- 
wood forest. 

This  change  comes  at  the  end  of  300  years  of  exploitation. 
It  touches  the  welfare  of  every  individual  in  our  growing 
population.  What  does  the  future  hold  for  us?  What  steps 
should  be  taken  to  meet  national  needs  ?  The  bare  figures 
suggest  questions  of  this  kind  but  do  not  answer  them.  For 
that  reason  it  is  pertinent  to  discuss  with  the  statistics  of 
1920  the  related  conditions  in  production,  prices,  and  supply. 

The  production  of  lumber  in  1920  was  33,800,000,000 
ft.b.m.,  which  is  2.2  per  cent  less  than  the  production  in 
the  previous  year.  This,  in  itself,  does  not  seem  a  great 
reduction.  The  feature  of  real  meaning  with  regard  to 
production  is  that  1920  shows  one  more  slip  downward, 
and  that  we  have  reached  a  point  where  the  cut  is  27  per 
cent  less  than  the  peak  production  which  occurred  in  1907. 
Figure  1  shows  graphically  the  decline  of  the  last  13  years. 
While  it  was  not  continuous,  its  trend  is  unmistakable  and 
its  amount  notable.  The  average  rate  of  reduction  is 
2  per  cent  per  year. 

This  persistent  decline  in  lumber  production  is  the  more 
worthy  of  attention  because  the  poj^ulation  of  the  United 
States  has  increased  by  15  per  cent  in  the  last  decade.  There 
now  exists  an  amount  of  unsatisfied  demand  for  construction 
unequaled  at  any  previous  period  in  our  history.  Normally, 
under  such  conditions,  considerable  increase  would  be 
expected.  It  is  possible,  of  course,  that  with  the  increase  of 
urban  residence,  under  building  restrictions,  more  brick, 
stone,  steel,  and  concrete  are  being  used  for  modern  types 
of  dwellings.  It  is  also  true  that  the  best  grades  of  the 
most  desirable  species  are  no  longer  so  readily  obtainable. 
The  substitution  of  other  materials  is  probably  one  reason 
for  the  decreasing  use  of  wood  by  an  increasing  population. 
But  there  is  at  least  one  other  cogent  reason,  and  that  is 
the  steadily  increasing  cost  of  lumber  to  the  consumer. 

In  spite  of  the  fact  that  60  per  cent  of  the  total  cut 

of  the  country  is  made  in  the  large  and  efficient  plants 
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•which  have  a  capacity  of  1,000,000  ft.  of  lumber  a  day, 
the  average  price  of  lumber  at  the  mill  in  1920  was 
$38.42  per  thou.sand  ft.b.m.  This  is  an  increase  of 
$8.21  over  1919  and  is  the  highest  average  ever  recorded. 
This  is  largely  due  to  the  conditions  which  developed 
after  the  war  and  to  the  shifting  of  the  center  of  pro- 
duction to  the  Pacific  coast. 

For  100  yeans  the  lumber  industry  has  boon  in  the  process 
of  migration  from  one  forested  region  to  another.  The 
first  lumbering  took  place  along  the  Atlantic  coast,  from 
Maine  southward  to  the  Royal  Colonics  in  Virsinia  and  the 
Carolinas.  But  lumbering  as  we  now  know  it  did  not  get 
under  full  headway  until  nearly  the  middle  of  the  last 
century,  with  the  introduction  of  improved  forms  of  machi^i- 
ery  and  larpe  merchant  mills.  As  the  first  cut  of  pine  in 
the  more  thickly  settled  coast  regions  drew  near  its  end 
the  exploitation  of  the  white  pine  forests  of  the  Lake  states 
began  and  the  hardwood  regions  of  the  central  Appalachians 
were  opened  to  the  market.  As  the  cut  of  the  Lake  states 
drew  to  its  close  many  lumber  manufacturers  of  that  region 
removed  their  operations  to  the  South  and  betran  the  attack 
upon  the  great  belt  of  long-leaf  pine  stretchine  from 
VirRinia  to  Texas.  Each  of  these  moves  increased  the 
distance  between  the  centers  of  production  and  the  centers 
of  consumption.  Now  four-fifths  of  the  original  southern 
pine  i.s  gone,  and  there  is  in  progress  a  marked  drift  of 
lumbermen  from  the  Southern  states  to  the  Pacific  coast, 
and  to  the  northern  part  of  the  Rocky  Muuii  tains. 

The  most  significant  change  resulting  from  the  shift  is 
the  increased  distance  between  the  main  center  of  production 
and  the  consuming  centers  of  the  country.  No'c  quite  50  per 
cent  of  the  lumber  produced  in  the  United  States  is  con 
sumed  in  the  states  north  of  Tennessee  and  east  cf  Iowa. 
Heretofort  the  average  haul  of  timber  to  this  region  has 
been  between  .lOO  and  1,000  miles.  Hereafter  a  :  irgc  amount 
of  the  supply  will  have  to  be  hauled  between  2,000  and 
3,000  miles,  although  a  considerable  portion  of  the  western 


timber  may  come  by  sea  through  the  Panama  Canal  to  the 
East  coast  markets.  In  the  years  when  much  more  timber 
was  accessible  to  water-borne  traffic,  transportation  cost 
from  $1  to  $3  per  thousand  feet.  In  the  year  of  this  report 
it  costs  about  $9  per  thousand  from  the  South  and  $20 
from  the  Pacific  coast  to  New  York. 

The  seriousness  of  this  situation  is  emphasized  when  we 
realize  that  the  long  step  to  the  Pacific  coast  is  the  final 
shift  in  the  migration  of  the  lumber  industry,  unless  Ameri- 
cans should  desire  to  cross  the  Pacific  in  the  search  for  new 
sources  of  lumber.  The  coast  has  the  last  large  supply 
of  North  America,  and  the  chances  for  securing  softwoods 
elsewhere  are  not  favorable,  although  the  suggestion  has 
repeatedly  been  made  that  once  the  native  forests  are 
exhausted  we  have  only  to  purchase  our  lumber  from  other 
countries. 

We  must  have  huge  quantities  of  softwood  timber,  the 
best  of  all  woods  for  general  purposes.  The  remaining  pine, 
fir,  spruce,  and  larch  of  the  world  are  gathered  in  three 
great  bodies.  One  is  in  northwestern  America  and  Canada, 
another  in  Scandinavia  and  Finland,  and  the  third  in 
European  and  Asiatic  Russia.  There  is  little  hope  from 
Canada,  for  her  so-called  limitless  forests  are  rapidly  being 
developed  to  their  capacity  for  the  needs  within  the  British 
Empire.  The  Alaskan  forests  are  better  adapted  to  pulp- 
wood  than  to  lumber. 

The  forests  of  Siberia  are  ringed  about  by  the  nations  of 
Europe  and  Asia,  some  of  which  already  have  an  eager  eye 
upon  this  timber  because  it  is  essential  to  their  participation 
in  world  trade.  All  of  these  nations  are  in  greater  actual 
need  for  timber  than  the  United  States. 

It  is  practically  certain  that  China,  with  her  hundreds 
of  millions,  will  develop  industrially.  Although  for  the 
present  she  imports  from  America,  when  ours  is  gone  she 
will  iTobably  requisition  great  quantities  of  the  Siberian 
timber. 

Add  to  this  the  import  demands  of  Japan  and  England, 
and  the  lesser  requirements  of  Australia.  Nearly  40  per 
cent  of  all  human  beings  live  within  2,500  miles  of  this 
ti.r.ber,  and  even  England,  the  most  distant  nation  of  those 
mentioned,  is  nearer  to  it  than  is  Chicago. 

Forest  Culture — Obviously  then  it  would  be  unwise  to 
depend  upon  importation  for  any  large  part  )f  our 
future  lumber  supply  and  forest  culture  in  the  United 
States  is  inevitable. 

Price  pressure  will  attend  to  that.  Once  our  house  is 
put  in  order,  timber  will  no  longer  be  the  volunteer  product 
of  the  public  domain,  but  a  crop,  planted,  tended,  and  cut  as 
regularly  as  those  of  the  farms.  It  may  never  again  be 
as  plentiful  or  as  cheap  as  in  the  past,  but  after  a  while 
there  will  be  enough,  and  perhaps  sonic  to  mare  for  less 
fortunate  countries.  Thus,  muddling  through  in  Anglo- 
Saxon  fashion,  we  shall  finally  bridge  the  g!;p  between  the 
pioneer  methods  of  the  past  and  scientific  use  of  forest 
lands. 

It  is  by  no  means  a  cheerless  future  that  lies  before  us. 
On  the  contrary,  it  is  full  of  promise — after  the  pinch  is 
past.  It  means  restoration  instead  of  destruction.  It  means 
permanence  of  the  lumber  industry  instead  of  sawmills 
wandering  from  end  to  end -of  the  country.  It  means  the 
steady  flow  of  national  wealth  from  the  great  areas  now 
treeless  which  once  nourished  the  magnificent  forests  of  the 
past.  It  guarantees  work  as  essential  and  constructive  as 
that  of  the  farmer,  with  steady  wages  for  hundreds  of 
thousands  of  men.  For  many  it  will  prove  an  opening  door 
of  opportunity  to  get  away  from  the  cities  and  back  to  the 
land.  The  secondary  industries  which  would  spring  up 
would  provide  work,  wages,  and  prosperity  for  additional 
hundreds  of  thousands  of  skilled  artisans. 

The  need  is  plain.  With  every  passing  year  it  becomes 
more  urgent,  for  timber  is  the  slowest  of  all  crops  to  mature, 
and  the  mills  are  cutting  four  trees  for  every  one  restored. 

The  task  is  great.  Yet  the  obstacles  are  not  insurmount- 
able. On  the  other  hand,  there  is  not  much  latitude  of 
choice,  for  America  must  have  timber,  and  the  only  way  to 
get  the  amount  needed  is  to  grow  it.  Our  timber  supply 
and  OUT  wheat  supply  stand  in  the  same  category. 
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Progress  in  Water-  Worlds  Standardization 

Abstracts  of  Fourteen  Reports  at  Detroit  Convention  A.W.W.A. — Co-operation  with  N.E.W.W.A.  on  Meter 
Specifications,  Meter  Rate  Slides  and  Statistical  Report  Forms,  and  with  A.P.H.A.  on  Water  Analysis  Standards 


Standard  Contract  Forms 
Meter  Specifications 
Watershed  Protection 
Industrial  Wastes 
Cast-Iron  Pipe 


Records  and  Reports 
Meter  Rate  Slides 
Drinking  Water  Standards 
Standard  Analysis  Methods 
Purification  PlantjLoads 


Colloid  Chemistry  and 

Water  Treatment 
Water  Waste  Control 
Distribution  Systems 
Service  Pipes 


The  Standardization  Council  created  two  years 
ago  with.  George  W.  Fuller  as  chairman  has  formed 
and  is  directing  and  co-ordinating  the  work  of  seven- 
teen committees.  Progress  reports  from  a  dozen  of 
these  committees  were  before  the  convention  for  dis- 
cussion— either  as  printed  in  the  May  or  earlier 
issues  of  the  association's  Journal,  with  revision  or 
extension  in  the  case  of  some  of  the  earlier  reports, 
or  as  more  recent  reports.  Two  committees  of  longer 
standing  also  presented  reports:  one  on  Standard 
Form  of  Contract  and  one  on  Meters,  the  last-named 
having  acted  jointly  with  a  similar  committee  of  the 
New  England  Water  Works  Association.  Abstracts 
of  technical  papers  and  discussions  at  the  A.W.W.A. 
conve7ition  appeared  in  our  issue  of  May  '31,  p.  962. 
—Editor. 


Standard  Form  of  Contract 

THROUGH  J.  Waldo  Smith,  chairman,  and  John  M. 
Goodell,  secretary,  this  committee  asked  tentative 
approval  (which  vi'as  given  by  those  present)  of  a  short 
Universal  Contract  Agreement  and  a  longer  set  of  Uni- 
versal General  Conditions  (preprinted  from  Journal 
A.W.W.A.,  July,  1923)  framed  by  the  Joint  Conference  on 
Standard  Construction  Contracts  which  consists  of  repre- 
sentatives of  the  nine  associations  including  the  A.W.W.A., 
Am.  Soc.  C.E.,  A. I. A.  and  Assoc.  Gen.  Contrs.  of  America. 


Meter  Specifications 


THE  association  adopted  the  meter  specifications  already 
adopted  by  the  N.E.W.W.A.,  these  being  the  joint  work 
of  committees  of  the  two  bodies.  F.  A.  Barbour,  Boston, 
is  chairman  of  the  A.W.W.A.  committee. 

*     *     * 

Watershed  Protection 

THIS  committee  (W.  L.  Stevenson,  chairman)  presented 
again  some  topics  for  discussion  which  were  submitted 
at  the  Philadelphia  convention.  (For  the  latest  report  see 
Journal  A.W.W.A.,  May,  1923.)  Particular  attention  was 
invited  to  the  problems  of  relatively  small  watersheds 
"exposed  to  pollution,  where  filtration  is  not  practiced  but 
the  conditions  are  such  that  moderately  satisfactory  water- 
supply"  can  be  had  if  due  care  is  given  to  watershed  pro- 
tection. The  committee  does  not  believe  that  it  is  often 
practicable  to  buy  much  or  all  of  the  land  on  this  type  i  " 
watershed;  nor  does  it  think  the  purchase  of  margina 
strips  about  the  reservoirs  is  of  more  than  doubtful  value 
in  the  majority  of  cases. 

Discussion:  In  an  extended  discussion,  Allen  Hazen, 
New  York,  said  that  one  reason  for  buying  land  in  water- 
sheds is  to  prevent  future  occupancy.  AgTeement  with 
this  was  expressed  by  John  Chester,  Pittsburgh,  and  B.  C. 
Little,  Rochester.  H.  F.  Ferguson,  Springfield.  III.,  said 
that  in  states  like  Illinois,  where  there  are  few  natural 
reservoirs  available  for  recreation,  watershed  control  is  of 
growing  importance.  In  the  Decatur  district,  the  water- 
shed has  been  zoned  as  to  fishing,  bathing,  etc.  The  State 
Board  of  Health  suggested  that  bathing  be  prohibited  at 
any  point  nearer  the  water  intake  than  ten  miles  but  in 


view  of  local  sentiment  the  district  authorities  cut  this  to 
li  miles  against  which  the  board  made  no  objection  since 
the  matter  is  chiefly  one  of  sentiment.  C.  A.  Holmquist, 
Albany,  N.  Y.,  stated  that  the  water-supplies  of  ninety- 
eight  municipalities  in  New  York  State  are  protected  by 
rules  drawn  by  the  State  Health  Department.  George  R. 
Taylor,  Scranton,  Pa.,  said  that  marginal  purchases  pre- 
vent trespass  and  discourage  building  near  the  reservoir. 


Industrial  Wastes 


PROF.  Edward  Bartow,  Iowa  City,  Iowa,  urged  co- 
operation between  state  boards  dealing  with  health, 
fish,  etc.,  and  manufacturers  in  the  study  of  industrial 
wastes.  J.  N.  Chester,  Pittsburgh,  and  C.  M.  Saville, 
Hartford,  outlined  proposals  made  in  their  states  for 
drastic  legislation  against  industrial  wastes  and  these  and 
other  speakers  said  that  such  extreme  measures  would  kill 
industry  and  depopulate  whole  sections.  (See  Journal 
A.W.W.A.,  May,  1923,  for  reprint,  with  additions  of  lengthy 
report  submitted  in  1922;  Almon  L.  Fales,  chairman.) 

Revision  of  Standard  Specifications  for 
Cast-Iron  Pipe  and  Specials 

THIS  report  was  devoted  chiefly  to  Dr.  Richard  Mol- 
denke's  report  to  the  Foundrymen's  test  bar  committee. 
In  1916  the  A.W.W.A.  committee  submitted  a  tentative 
draft  of  revised  specifications  which  included  chemical  re- 
quirements of  the  metal.  These  requirements  met  with 
strong  opposition  from  the  manufacturers.  The  committee 
then  turned  its  attention  to  "a  progressive  relation  between 
deflection  and  load  in  test  bars"  and  in  1922  proposed  that 
1  X  2  X  26-in.  bar  placed  flatwise  on  supports  24  in.  apart 
and  tested  transversely  to  destruction  "shall  develop  a 
breaking  load  of  not  less  than  1,900  lb.  with  a  deflection  at 
this  load  of  not  less  than  0.3  in.,  while  for  bars  breaking 
at  higher  loads  there  shall  be  an  "additional  deflection  at 
the  breaking  point  equivalent  to  0.025  for  each  200  lb. 
of  breaking  load  above  1,900  lb."  Under  the  existing 
A.W.W.A.  specifications  it  is  possible  to  run  up  the  strength 
at  the  expense  of  the  deflection. 

The  tests  by  Dr.  Moldenke  were  financed  by  the  foundry 
men.  The  first  series  of  tests  (made  in  1921  and  reported 
by  the  A.W.W.A.  committee  in  1922)  showed  that  a  large 
percentage  of  the  iron  from  eight  different  foundries  would 
have  been  condemned  under  the  proposed  specifications 
outlined  above  The  second  or'  1922  series  of  tests,  made 
with  a  di.t'erent  cupola  mix  ("ordinary  rich  pig  mixture") 
showed  poorer  results  than  the  first  set.  the  first  set  show- 
ing an  average  breaking  load  of  2,080  lb.  and  a  deflection 
at  breaking  of  0.?58,  against  1,995  lb.  and  0.301  for  the 
second  series,  while  in  the  second  series  less  than  half  of 
the  bars  would  have  met  the  present  1,900-lb.  load  and 
0.3-in.  deflection  requirement.  Dr.  Moldenke  found  that  to 
enable  75  per  cent  of  the  bars  tested  by  him  to  pass  the 
deflection  of  1,900  lb.  load  would  have  to  be  lowered  to 
0.22  in.  "Your  committee  cannot  accept  this  deflection  as 
a  reasonable  basis  for  specifications."  Furthermore  "your 
committee  is  of  the  opinion  that  the  irons  tested  by  Dr. 
Moldenke    are    somewhat    lower    in    average    strength    and 
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substantially  lower  in  average  deflection  than  those  pro- 
duced at  the  time  the  original  specifications  were  written 
and  for  some  years  thereafter." 

Some  years  ago  T.  H.  Wiggin  (a  member  of  the 
A.W.W.A.  committee)  in  work  for  the  Metropolitan  Water 
Board  of  Boston,  found  that  the  average  breaking  load  for 
more  than  3,500  test  bars  was  2,190  lb.  and  the  average 
deflection  0.385.  W.  W.  Brush,  also  a  member  of  the  com- 
mittee, has  for  some  years  specified  a  deflection  of  0.3  in. 
at  2,000  (as  compared  with  the  1,900  lb.  of  the  committee) 
and  a  flexure  increment  of  0.03  in.  for  each  200  lb.  of  addi- 
tional breaking  load. 

In  April,  1923,  the  manufacturers  agreed  to  submit 
within  six  months  a  tentative  draft  of  revised  specifications 
based  on  that  proposed  by  the  A.W.W.A.  committee  in  1916. 
The  American  Engineering  Standards  Committee  has  re- 
cently taken  up  the  task  of  standardizing  cast-iron  pipe. 
The  chairman  of  the  A.W.W.A.  committee  has  accepted  a 
place  on  the  committee  just  named  as  a  representative  of 
the  association. 

Approval  of  the  general  stand  taken  by  the  committee 
was  voiced  by  several  who  discussed  the  report.  The  chair- 
man of  the  committee  is  F.  A.  Barbour,  Boston. 


Standards  for  Satisfactory  Drinking  Water 

THROUGH  Abel  Wolman  this  committee  submitted  for 
study  and  discussion  the  preliminary  report  of  the 
bacteriological  sub-committee  of  the  Public  Health  Service's 
advisory  committee  (abstracted  in  Engineering  News- 
Record,  May  24,  p.  929,  in  report  of  conference  of  State 
Sanitary  Engineers). 

Discussion:  An  extended  discussion  of  the  proposed  new 
bacterial  standard  was  opened  by  H.  E.  Jordan,  sanitary 
engineer,  Indianapolis  Water  Co.,  who  is  a  member  of  the 
A.W.W.A.  committee.  He  urged  that  the  standard  was 
too  rigid,  in  proposing  that  not  over  10  per  cent  of  the 
tubes  examined  should  show  B.  Coli.,  and  suggested  20  per 
cent  as  a  substitute.  Mr.  Jordan  stated  that  the  public 
water  supplies  of  Boston,  Providence,  New  York,  Phila- 
delphia, Cincinnati,  Toledo  and  Milwaukee  would  not  meet 
the  10  per  cent  limit;  that  these  cities  had  an  aggregate 
population  of  9,500,000  in  1920;  and  that  their  1022  ty- 
phoid death  rates  ranged  from  3.8  for  Toledo  to  2.2  for 
New  York,  1.4  for  Boston  and  0.0  for  Providence.  It  was 
urged  that  these  seven  cities,  whose  water  supplies  could 
not  be  certified  under  the  proposed  standard,  are  protect- 
ing the  health  of  their  residents  "if  epidemiological  evi- 
dence amounts  to  anything";  and  that  to  make  these 
waters  ideal  would  require  expenditures  that  would  not 
produce  results  measurable  by  the  typhoid  death  rates. 

MacHarvey  McCrady,  Montreal,  a  member  of  the 
A.W.W.A.  Committee,  said  he  would  not  wish  to  accept  a 
bacterial  standard  until  the  field  survey,  chemical  anef 
physical  standards  were  before  him.  C.  A.  Emerson,  Jr., 
Philadelphia,  said  that  while  the  bacterial  standard  is 
only  one  of  four  proposed  yet  it  is  now  being  put  out 
definitely.  When  the  Treasury  standard  was  first  put  out 
it  was  to  govern  railway  water  supplies  only  but  it  was 
seized  upon  for  municipal  supplies  and  has  been  accepted 
by  the  courts.  The  sub-committee  feared  that  if  20  per 
cent  were  the  limit  short  lapses  would  be  allowed,  so  pro- 
posed two  classes,  one  for  a  larger  and  one  for  a  smaller 
number  of  samples.  Why  not  adapt  the  20  per  cent  limit 
propo.sed  by  Mr.  Jordan?  Lyle  L.  Jenne,  sanitary  engi- 
neer, Philadelphia  Bureau  of  Water,  felt  that  every  city 
would  wish  to  attain  each  of  the  four  standards — bacterial, 
field  survey,  chemical  and  physical.  The  number  of  ty- 
phoid cases  in  Philadelphia  in  different  parts  of  the  year 
is  in  inverse  ratio  to  the  number  of  B.  Coli  in  the  water. 
He  favored  the  20  per  cent  limit. 

E.  Sherman  Chase,  of  Metcalf  &  Eddy,  Boston,  after 
reviewing  some  B.  Coli  and  typhoid  statistics,  concluded 
the^e  was  no  relation  between  the  two.  C.  M.  Baker, 
>^adison,  Wis.,  asked  whether  the  same  bacterial  standard 


should  be  used  for  all  classes  of  sources  of  supply  and 
urged  the  use  of  common  sense  in  applying  standards. 
W.  W.  Brush,  New  York,  thought  the  proposed  standard 
should  be  broadened  in  its  application.  Dr.  Frank  E.  Hale, 
New  York  City,  considered  the  proposed  standard  too  high. 
N.  J.  Howard,  Toronto  (a  member  of  the  A.W.W.A.  Com- 
mittee) ,  said  that  the  discussion  showed  no  relation  be- 
tween coli  and  typhoid.  So  high  a  standard  as  is  pro- 
posed may  result  in  heavy  chlorination,  bad  tastes,  and  the 
use  of  other  than  the  public  water  sujiply. 

In  closing  the  discussion,  Abel  Wolman  stated  that  the 
sub-committee  did  not  base  its  recommendation  on  typhoid 
figures  and  has  no  data  for  correlating  B.  Coli  and  typhoid. 
B.  Coli  was  adopted  as  aff'ording  the  best  available  evidence 
of  the  presence  of  faces  in  water.  The  cities  which  Mr. 
Jordan  cites  do  not  meet  the  old  standard,  he  said.  Re- 
plying to  some  interjected  remarks  by  two  or  three  speakers 
to  the  effect  that  those  who  had  spoken  against  the  new 
standard  did  not  represent  the  consensus  of  opinion,  Mr. 
Wolman  said  that  perhaps  he  had  been  lax  in  not  rallying 
favorable  opinion  for  the  standard  as  effectively  as  Mr. 
Jordan  had  unfavorable. 


Essential  Data  for  Water  Records  and  Reports 

FOR  the  sub-division  on  niunicipally-owned  works,  George 
H.  Fenkell,  Detroit,  reported  a  form  much  like  that 
of  the  N.E.W.W.A.,  and  stated  that  his  committee  is 
working  with  one  from  the  N.E.W.W.A.  J.  N.  Chester, 
for  the  sub-division  on  privately-owned  works,  raised  a 
point  as  to  the  two  sub-divisions  which  led  George  W. 
Fuller,  chairman  of  the  Standardization  Council,  to  state 
that  the  two  sub-divisions  should  agree  on  general  princi- 
ples, then  work  out  details  to  suit  the  two  classes  of  owner- 
ship.    This  was  agreed  to. 


Quantities  for  Slides  in  Meter  Schedules 

ALLEN  Hazen,  chairman,  submitted  and  the  association 
adopted  a  standard  quantity-slide  plan  on  which  to 
base  meter  rates,  the  rates  bring  left  to  local  determina- 
tion. Except  for  method  of  statement  and  the  offering  of 
a  fourth  quantity  for  use  if  desired  in  cities  having  very 
lai'ge  consumers,  the  slides  are  the  same  as  those  adopted 
by  the  N.E.W.W.A.  in  1916.  (See  preliminary  report. 
Journal  A.W.W.A.,  July,  1922,  for  review  of  the  N.E. 
scheme.)  The  original  three  slides  (on  the  monthly  basis) 
were  (1)  for  all  water  consumed  up  to  25,000  gal.;  (2)  for 
the  next  225,000;  (3)  for  the  next  2,250,000  gal.  The 
fourth  slide  covers  all  water  consumed  above  2.500,000  gal. 
a  month.  Where  bills  arc  sent  out  quarterly  or  yearly  the 
slide  quantities  are  increased  accordingly.  In  all  cases  the 
payments  for  water  consumed  arc  to  be  in  addition  to  the 
service  charge  based  on  the  size  of  the  meter. 

The  unit  prices  at  each  step  in  the  slide  are  left  to  be 
fixed  for  each  city,  but  with  the  following  general  recom- 
mendation: That  wherever  possible  fractions  of  cents  be 
not  used;  that  the  intermediate  price  (on  the  original 
three-slide  plan)  be  to  the  nearest  cent  half  way  be- 
tween the  (1)  and  (3)  rate.  In  other  words,  consideration 
should  be  centered  on  the  domestic  and  the  manufacturing 
rates.  A  ratio  between  the  rates  for  (1)  and  (3)  of  about 
2  to  1  is  suggested  and  between  (1)  and  (4)  of  3  to  1. 

In  the  case  of  municipal  plants  where  the  costs  of  water 
mains,  services  and  meters  and  the  repairs  of  services  and 
meters  are  charged  against  the  consumers  a  single  rate 
per  1,000  gal.  may  be  satisfactory  (i.e.,  no  slide).  The 
service  charge  seems  to  be  the  point  on  which  public  oppo- 
sition has  centered. 

The  standard  slide  has  been  adopted  by  sixteen  cities  and 
companies,  applicable  to  a  total  population  of  more  than 
3,000,000.  Among  the  cities  is  Detroit,  Mich.,  where  the 
standard  will  go  into  effect  July  1. 

Dinruimion:  J.  N.  Chester  said  he  had  sixteen  communi- 
ties to  add  to  those  reported  by  Mr.  Hazen. 
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Standard  Methods  of  Water  Analysis  Physical  Standards  for  Distribution  Systems 


THE  part  of  this  report  of  greatest  general  interest  as 
brought  out  by  its  chairman,  Jack  Hinman,  Iowa  City, 
Iowa,  and  emphasized  also  by  Mr.  Fuller,  is  that  following 
advances  by  a  similar  committee  of  the  A.P.H.A.  the  two 
committees  have  agreed  to  join  forces  in  revising  and  pub- 
lishing the  "Standard  Methods  of  Water  Analysis"  adopted 
years  ago  by  the  A.P.H.A.  and  revised  from  time  to  time  oy 
its  committees. 

Practicable  Loading  for  Purification  Processes 

EXTENSIVE  data  gathered  by  members  of  the  committee 
(E.  E.  Wall,  St.  Louis,  chairman)   were  submitted  as 
a  progress  report  (see  Journal  A.W.W.A.,  May,  1923)   but 
as  yet  the  committee  is  not  ready  to  draw  conclusions. 
*     *     * 

Colloid  Chemistry  Water  and  Purification 

THE  value  of  the  hydrogen-ion  method  of  control  varies 
greatly  with  the  kind  of  water.  It  seems  more  appli- 
cable to  water  of  low  than  of  high  alkalinity  and  is  u.seful 
in  determining  whether  to  use  an  acid  alum  for  coagulation 
and  in  adjusting  the  rate  of  chlorination.  R.  S.  Weston, 
Boston,  is  chairman  of  this  committee. 

Water-Waste  Control 

THROUGH  its  chairman,  W.  W.  Brush,  New  York  City, 
a  lengthy  report  was  presented  (see  Journal  A.W.W.A., 
May,  1923).  The  fact  that  one  city  has  as  low  or  a  lower 
rate  of  consumption  than  another  means  nothing.  The 
proper  comparisons  are  between  night  and  day  rates,  dis- 
trict rates,  domestic  and  industrial  rates.  Water  wasted 
is  water  not  drawn  to  serve  a  useful  and  legitimate  pur- 
pose. Water  unaccounted  for  is  that  part  of  the  water 
flowing  into  the  distribution  system  which  is  not  delivered 
to  the  consumers.  Water  slippage  should  be  separately 
reported.  Data  on  the  proper  size  of  taps  are  few.  It 
would  seem  that  1-  or  i-in.  taps  might  be  adopted  as  the 
minimum  size.  A  fairly  liberal  size  of  taps  and  services 
and  a  cutting  down  on  meter  sizes  is  suggested,  since  a 
large  meter  can  be  substituted  readily  while  a  larger  service 
and  tap  cannot. 

Discussio7i:  Edward  S.  Cole,  New  York,  urged  the  im- 
portance of  recording  the  volume  of  water  supplied  to 
iai'ge  customers.  This  is  generally  a  simple  matter.  Fre- 
quently the  larger  meter  accounts  are  kept  in  a  separate 
ledger.  Charles  S.  Foreman,  Kansas  City,  Mo.,  reported 
a  classification  of  metered  accounts  into  manufacturing, 
commercial  and  residential.  Water  consumption  and  reve- 
nue are  run  off  on  the  same  adding  machine. 

The  proper  sizes  of  services  and  meters  and  the  relation 
thereto  of  flushometer  closets  were  discussed  at  length. 
Mr.  Foreman  said  these  depend  on  pressure  and  other  local 
conditions.  At  Terre  Haute,  Ind.,  said  Dow  R.  Gwinn, 
with  45  lb.  pressure  in  the  residence  district  and  for  an 
eight-room  house,  a  3-in.  tap  and  service  gives  good  re- 
sults. C.  M.  Saville,  Hartford,  said  that  the  advent  of 
flushometer  closets  calls  for  larger  meters.  He  has  given 
up  arguing  that  larger  meters  increase  the  amount  of  un- 
recorded water  since  he  ran  parallel  tests  of  1-,  3-  and  l-in. 
meters  of  four  different  makes  and  found  all  within  the 
specification  limits  of  accuracy.  John  N.  Chester,  Pitts- 
burgh, Pa.,  declared  himself  as  becoming  an  advocate  of 
larger  services  and  meters.  If  there  is  a  graduated  service 
charge  and  a  minim'am  meter  rate  he  would  let  the  con- 
sumer have  whatever  size  of  service  and  meter  he  wants, 
but  he  realized  that  this  matter  is  a  speoial  problem  in 
some  cities. 

Aquaphones  for  detecting  leaks  are  the  best  available 
device  in  noisy  Manhattan,  said  W.  W.  Brush,  New  York. 
The  electric  leak  detector  has  been  found  useful  in  locating 
known  leaks  at  Windsor,  Ont.,  reported  D.  McLean  Hanna. 
but  it  can  be  used  only  where  quiet  prevails;  even  rain  will 
prevent  its  use. 


THIS  committee  (through  L.  Chevis,  St.  Louis,  Mo.,  in 
the  absence  of  G.  Gale  Dixon,  chairman)  submitted 
three  new  items  of  terminology  (in  addition  to  those  printed 
in  Journal  A.W.W.A.,  January,  1923).  Distribution  rather 
than  equalizing  or  service  reservoir  was  advised;  zone  is 
defined  as  an  area  situated  between  certain  approximate 
elevations  served  by  an  independent  portion  of  the  distri- 
bution system  (adapted  from  Turneaurs  and  Russell's 
"Public  Water  Supplies,")  and  the  several  zones  should  be 
numbered  from  lowest  to  highest,  preferably  by  districts; 
relay  pumps  are  those  that  lift  water  from  one  zone  to 
another. 

*     *     * 

Standardization  of  Services 

A  QUESTIONNAIRE  will  be  necessary  before  a  report  can 
be  formulated,  reported  John  Diven,  chairman  of  this 
committee. 

Reproduction-New  Theory  of  Value 
Upheld  By  Supreme  Court 

Rule  Laid  Down  by  Justice  Harlan  in  Smyth-Ames 

Case  Confirmed  by  Majority  With  Justices 

Brandeis  and  Holmes  Dissenting 

IN  AN  IMPORTANT  decision  handed  dowTi  on  May  21 
the  United  States  Supreme  Court  reaffirmed  the  fa- 
mous Smyth-Ames  decision  of  Justice  Harlan  that  pres- 
ent value  is  the  proper  basis  for  public  utility  rate- 
making.  The  decision  is  equally  important  because  of 
the  extended  criticism  of  that  ruling  by  Justice 
Brandeis,  concurred  in  by  Justice  Holmes. 

The  court  reversed  the  Supreme  Court  of  Missouri 
which  had  upheld  an  order  of  the  Missouri  Public  Serv- 
ice Commission  directing  the  Southwestern  Bell  Tele- 
phone Co.  to  reduce  its  rates.  Justice  McReynolds,  in 
delivering  the  opinion  said : 

From  the  evidence  submitted  it  was  obvious  that  the 
commission  undertook  to  value  the  property  without  accord- 
ing any  weight  to  the  greatly  enhanced  costs  of  material, 
labor,  supplies,  etc.,  over  those  prevailing  in  1913,  1914 
and  1916.  'As  a  matter  of  common  knowledge,  these  in- 
creases were  large.  Competent  witnesses  estimated  them 
as  45  to  50  per  centum. 

In  Wilcox  V.  Consolidated  Gas  Co.,  this  court  said,  "There 
must  be   a  fair   return   upon   the  reasonable   value  of  the 
property  at  the  time  it  is  being  used  for  the  public.  .  .  . 
And  we  concur  with  the  court  below  in  holding  that  the 
value  of  the  property  is  to  be  determined   as  of  the  time 
when   the    inquiry   is    made    regarding   the    rates.      If   the 
property,  which  legally  enters  into  the  consideration  of  the 
question  of  rates,  has  increased  in  value  since  it  was  ac- 
quired,  the   company    is   entitled    to   the    benefit   of   such 
increase."     In   The  Minnesota  Rate  Cases,  this  was  said, 
"The  making  of  a  just  return  for. the  use  of  the  property 
involves  the  recognition  of  its  fair  value  if  it  be  more  than 
its  cost.     The  property  is  held  in   private   ownership   and    jir 
it  is  that  property,  and  not  the  original  cost  of  it,  of  which   ill 
the  owner   may  not  be   deprived   without  due  process  of  M 
law." 

It  is  impossible  to  ascertain  what  will  amount  to  a  fair 
return  upon  properties  devoted  to  public  service  without 
giving  consideration  to  the  cost  of  labor,  supplies,  etc.,  at 
the  time  the  investigation  is  made.  An  honest  and  in- 
telligent forecast  of  probable  future  values  made  upon 
a  view  of  all  the  relevant  circumstances,  is  essential.  If 
the  highly  important  element  of  present  costs  is  wholly 
disregarded  such  a  forecast  becomes  impossible.  Estimates 
for  tomorrow  cannot  ignore  prices  of  today. 

Witnesses  for  the  company  asserted — and  there  was  no 
substantial  evidence  to  the  contrary — that  excluding  cost    . 
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of  establishing  the  business  the  property  was  worth  at 
least  25  per  cent  more  than  the  commission's  estimates, 
and  we  think  the  proofs  show  that  for  the  purposes  of  the 
present  case  the  valuation  should  be  at  least  $25,000,000. 
After  disallowing  an  actual  expenditure  and  some  other 
items  not  presently  important,  the  commission  estimated 
the  annual  net  profits  on  operation  available  for  deprecia- 
tion and  return  as  $2,828,617.60 — approximately  llj  per 
cent  of  $25,000,000.  That  6  per  cent  should  be  allowed  for 
depreciation  appears  to  be  accepted  by  the  commission. 
Deducting  this  would  leave  a  possible  5h  per  cent  return 
upon  the  minimum  value  of  the  property,  which  is  wholly 
inadequate  considering  the  character  of  the  investment  and 
interest  rates  then  prevailing.  ...  It  must  never  be  for- 
gotten that  while  the  state  may  regulate  with  a  view  to 
enforcing  reasonable  rates  and  charges,  it  is  not  the  owner 
of  the  property  of  public  utility  companies  and  is  not 
clothed  with  the  general  power  of  management  incident  to 
ownership. 

The  Minority  Opinion — The  court  was  unanimous  as 
to  the  reversal  but  Justice  Brandeis,  with  whom  Justice 
Holmes  concurred,  filed  a  minority  opinion  as  follows: 

I  concur  in  the  judgment  of  reversal.  But  I  do  so  on 
the  ground  that  the  order  of  the  state  commission  ptevents 
the  utility  from  earning  a  fair  return  on  the  amount 
prudently  invested  in  it.  Thus,  I  differ  fundamentally 
from  my  brethren  concerning  the  rule  to  be  applied  in 
determining  whether  a  prescribed  rate  is  confiscatory.  The 
court,  adhering  to  the  so-called  rule  of  Smi/fh  v.  Aynes, 
and  further  defining  it,  declares  that  what  is  termed  value 
must  be  ascertained!  by  giving  weight,  among  other  things, 
to  estimates  of  what  it  would  cost  to  reproduce  the  property 
at  the  time  of  the  rate  hearing. 

The  so-called  rule  of  Smyth  v.  Ames  is,  in  my  opinion, 
legally  and  economically  unsound.  The  thing  devoted  by 
the  investor  to  the  public  use  is  not  specific  property, 
tangible  and  intangible,  but  capital  embarked  in  the  enter- 
prise. Upon  the  capital  so  invested  the  federal  Constitu- 
tion guarantees  to  the  utility  the  opportunity  to  earn  a 
fair  return.  Thus,  it  sets  the  limit  to  the  power  of  the 
state  to  regulate  rates.  The  Constitution  doe.s  not  guar- 
antee to  the  utility  the  opportunity  to  earn  a  return  on  the 
value  of  all  items  of  property  used  by  the  utility,  or  of 
any  of  theni.  The  several  items  of  property  constituting 
the  utility  taken  singly,  and  freed  from  the  public  use, 
may  conceivably  have  an  aggregate  value  greater  than  if 
the  items  are  used  in  combination.  The  owner  is  at  liberty, 
in  the  absence  of  controlling  statutory  provision,  to  with- 
draw his  property  from  the  public  service,  and,  if  he  does 
so,  may  obtain  for  it  exchange  value.  But  so  long  as  the 
specific  items  of  property  are  employed  by  the  utility, 
their  exchange  value  is  not  of  legal  significance. 

The  investor  agrees,  by  embarking  capital  in  a  utility, 
that  its  charges  to  the  public  shall  be  reasonable.  His 
company  is  the  substitute  for  the  state  in  the  performance 
of  the  public  service;  thus  becoming  a  public  servant.  The 
compensation  which  the  Constitution  guarantees  an  oppor- 
tunity to  earn  is  the  reasonable  cost  of  conducting  the 
business.  Cost  includes  not  only  operating  expenses,  but 
also  capital  charges.  Capital  charges  cover  the  allowance, 
by  way  of  interest,  for  use  of  the  capital,  whatever  the 
nature  of  the  .security  issued  therefor;  the  allowance  for 
risk  incurred;  and  enough  more  to  attract  capital.  The 
reasonable  rate  to  be  prescribed  by  a  commission  may  allow 
an  efficiently  managed  utility  much  more.  But  a  rate  is 
constitutionally  compensatory,  if  it  allows  to  the  utility 
the  opportunity  to  earn  the  co.st  of  the  service  as  thus 
defined. 

To  decide  whether  a  proposed  rate  is  confiscatory,  the 
tribunal  must  determine  both  what  sum  would  be  earned 
under  it,  and  whether  that  sum  would  'oc  a  fair  return. 
The  decision  involves  ordinarily  the  making  of  four  sub- 
.•iidiary  ones: 

1.  What  the  gross  earnings  from  operating  the  utility 
under  the  rate  in  controversy  would  bo.     (A  prediction.) 


2.  What  the  operating  expenses  and  charges,  while  so 
operating,  would  be.      (A  prediction.) 

3.  The  rate-base,  that  is,  what  the  amount  is  on  which 
a  return  should  be  earned.  (Under  Smyth  v.  Ames,  an 
opinion,  largely.) 

4.  What  rate  of  return  should  be  deemed  fair.  (An 
opinion,  largely.) 

A  decision  that  a  rate  is  confiscatory  (or  compensatory) 
is  thus  the  resultant  of  four  subsidiary  determinations. 
Each  of  the  four  involves  forming  a  judgment,  as  distin- 
guished from  ascertaining  facts.  And  as  to  each  factor, 
there  is  usually  room  for  difference  of  judgment.  The  first 
two  factors  do  not  ordinarily  present  serious  difficulties. 
But  doubts  and  uncertainties  incident  to  prophecy,  which 
affect  them,  can,  often,  be  resolved  by  a  test  period;  and 
meanwhile   protection   may  be  afforded  by  giving  a   bond. 

The  doubts  and  uncertainties  incident  to  the  last  two 
factors  can  be  eliminated,  or  lessened,  only  by  redefining 
the  rate-base,  called  value,  and  the  measure  of  fairness  in 
return,  now  applied  under  the  rule  of  Smyth  i\  Ames.  The 
experience  of  the  twenty-five  years  since  the  case  was 
decided  has  demonstrated  that  the  rule  there  enunciated 
is  delusive.  In  the  attempt  to  apply  it  insuperable  obsta- 
cles have  been  encountered.  It  has  failed  to  afford  ade- 
quate protection  either  to  capital  or  to  the  public.  It  leaves 
open  the  door  to  grave  injustice.  To  give  to  capital  em- 
barked in  public  utilities  the  protection  guaranteed  by  the 
Constitution,  and  to  secure  for  the  public  reasonable  rates, 
it  is  essential  that  the  rate-base  be  definite,  stable,  and 
readily  ascertainable;  and  that  the  percentage  to  be 
earned  on  the  rate-base  be  measured  by  the  cost,  or  charge, 
of  the  capital  employed  in  the  enterprise.  It  is  consistent 
with  the  federal  Constitution  for  this  court  now  to  lay 
down  a  rule  which  will  establish  such  a  rate-base  and  such 
a  measure  of  the  rate  of  return  deemed  fair.  In  my 
opinion,  it  should  do  so. 

The  rule  of  Swyth  v.  Ames  sets  the  laborious  and  baffling 
task  of  finding  the  present  value  of  the  utility.  It  is  impos- 
sible to  find  an  exchange  value  for  a  utility,  since  utilities, 
unlike  merchandise  or  land,  are  not  commonly  bought  and 
sold  in  the  market.  Nor  can  the  present  value  of  the 
utility  be  determined  by  capitalizing  its  net  earnings,  since 
the  earnings  are  determined,  in  large  measure,  by  the  rate 
which  the  company  will  be  permitted  to  charge;  and  thus, 
the  vicious  circle  would  be  encountered. 


There  is  another  potent  reason  why,  under  the  rule  of 
Smyth  V.  Ames,  the  room  for  difference  in  opinion  as  to 
the  present  value  of  a  utility  is  so  wide.  The  rule  does 
not  measure  the  present  value  either  by  what  the  utility 
cost  to  produce;  or  by  what  it  should  have  cost;  or  by 
what  it  would  cost  to  reproduce,  or  to  replace  it.  Under 
that  rule  the  tribunal  is  directed,  in  forming  its  judgment, 
to  take  into  consideration  all  those  and  also,  other  elements, 
called  relevant  facts. 


Many  commissions,  like  that  of  Massachusetts,  have 
declared  recently  that  "capital  honestly  and  prudently 
invested  must,  under  normal  conditions,  be  taken  as  the 
controlling  factor  in  fixing  the  basis  for  computing  fair 
and  reasonable  rates." 

To  require  that  reproduction  co.st  at  the  date  of  the  rate 
hearing  be  given  weight  in  fixing  the  rate-base,  may 
subject  investors  to  heavy  losses  when  the  high  war  and 
post-war  price  levels  pass — and  the  price  trend  is  again 
downward.  The  aggrcgal*  of  the  investments  which  have 
already  been  made  at  high  costs  since  1914,  and  of  thoso 
which  will  be  made  before  prices  and  costs  can  fall  hcnvily, 
may  soon  exceed  by  far  the  depreciated  value  of  all  the 
public  utility  investments  made  theretofore  at  relatively 
low  cost.  For  it  must  be  borne  in  mind  that  depreciation 
i."-  an  annual  charge.  That  nrrrurd  on  plants  constructed 
in  the  long  years  prior  to  1014  is  much  larger  than  that 
accruing  on  the  properties  installed  in  the  shorter  period 
since. 

That  part  of  the  rule  of  Smyth  v.  Amrs  which  fixes  the 
rate  of  return  deemed  fair,  at  the  percentage  customarily 
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paid  on  similar  investments,  at  the  time  of  the  rate  hear- 
ing also  exposes  the  investor  and  public  to  danger  of  seri- 
ous injustice.  If  the  replacement-cost  measure  of  value 
and  the  prevailing-rate  measure  of  fairness  of  return 
should  be  applied,  a  company  which  in  1920  for  additions 
to  plant  raised  $1,000,000  on  a  9  per  cent  basis,  by  a  stock 
issue  or  by  long-term  bond  issue,  may  find  a  decade  later  that 
the  value  of  the  plant  (disregarding  depreciation)  is  only 
$600,000,  and  that  the  fair  return  on  money  then  invested 
in  such  enterprise  is  only  6  per  cent.  Under  the  test  of 
a  compensatory  rate,  urged  in  reliance  upon  Smyth  v. 
Ames,  a  prescribed  rate  vi^ould  not  be  confiscatory,  if  it 
appeared  that  the  utility  could  earn  under  it  $36,000  a 
year;  whereas  $90,000  would  be  required  to  earn  the  capi- 
tal charges.  On  the  other  hand,  if  a  plant  had  been  built 
in  times  of  low  costs,  at  $1,000,000,  and  the  capital  had 
been  raised  to  the  extent  of  $750,000  by  an  issue  at  par 
of  5  per  cent  30-year  bonds  and  to  the  extent  of  $250,000 
by  stock  at  par,  and  ten  years  later  the  price  level  was 
75  per  cent  higher  and  the  interest  rates  8  per  cent,  it 
would  be  a  fantastic  result  to  hold  that  a  rate  was  con- 
fiscatory, unless  it  yielded  8  per  cent  on  the  then  reproduc- 
tion cost  of  $1,750,000.  For  that  would  yield  an  income 
of  $140,000  which  would  give  the  bondholders  $37,500;  and 
to  the  holders  of  the  $250,000  stock  $102,500,  a  return  of 
41  per  cent  per  annum.  Money  required  to  establish  in 
1920  many  necessary  plants  has  cost  the  utility  10  per 
cent  on  30-year  bonds.  These  long-time  securities,  issued 
to  raise  needed  capital,  will  in  1930  and  thereafter  continue 
to  bear  the  extra  high  rates  of  interest,  which  it  was  neces- 
sary to  offer  in  1920  in  order  to  secure  the  required  capital. 
The  prevailing  rate  for  such  investments  may  in  1930  be 
only  7  per  cent,  or  indeed  6  per  cent. 


In  essence,  there  is  no  diff'erence  between  the  capital 
charge  and  operating  expenses,  depreciation  and  taxes. 
Each  is  a  part  of  the  current  cost  of  supplying  the  service; 
and  each  should  be  met  from  current  income.  When  the 
capital  charges  are  for  interest  on  the  floating  debt  paid 
at  the  current  rate,  this  is  readily  seen.  But  it  is  no  less 
true  of  a  legal  obliiration  to  pay  interest  on  long-term  bonds, 
entered  into  years  before  the  rate  hearing  and  to  continue 
for  years  thereafter;  and  it  is  true  also  of  the  economic 
obligation  to  pay  dividends  on  stock,  preferred  or  common. 


Where  the  financing  has  been  proper,  the'  cost  to  the 
utility  of  the  capital,  required  to  construct,  equip  and 
operate  its  plant,  should  measure  the  rate  of  return  which 
the  Constitution  guarantees  opportunity  to  earn. 

The  adoption  of  the  amount  prudently  invested  as  the 
rate-base  and  the  amount  of  the  capital  charge  as  the 
measure  of  the  rate  of  return  would  give  definiteness  to 
these  two  factors  involved  in  rate  controversies  which  are 
now  shifting  and  treacherous,  and  which  render  the  pro- 
ceedings peculiarly  burdensome  and  largely  futile.  Such 
measures  offer  a  basis  for  decision  which  is  certain  and 
stable.  The  rate-base  would  be  ascertained  as  a  fact,  not 
determined  as  matter  of  opinion.  It  would  not  fluctuate 
with  the  market  price  of  labor,  or  materials,  or  money. 
It  would  not  change  with  hard  times  or  shifting  popula- 
tions. It  would  not  be  distorted  by  the  fickle  and  varying 
judgments  of  appraisers,  commissions,  or  courts.  It  would, 
when  once  made  in  respect  to  any  utility,  be  fixed,  for  all 
time,  subject  only  to  increases  to  represent  additions  to 
plant,  after  allowance  for  the  depreciation  included  in  the 
annual  operating  charges.  The  wild  uncertainties  of  the 
present  method  of  fixing  the  rate-base  under  the  so-called 
rule  of  Smyth  v.  Ames  would  be  avoided;  and  likewise  the 
fluctuations  which  introduce  into  the  enterprise  unneces- 
sary elements  of  speculation,  create  useless  expense,  and 
impose  upon  the  public  a  heavy,  unnecessary  burden. 


sible  to  ascertain  with  accuracy,  in  respect  to  most  of  the 
utilities,  in  most  of  the  states  in  which  rate  controversies 
arose,  what  it  cost  in  money  to  establish  the  utility;  or 
what  the  money  cost  vnth  which  the  utility  was  established ; 
or  what  income  had  been  earned  by  it;  or  how  the  income 
had  been  expended.  It  was,  therefore,  not  feasible,  then, 
to  adopt,  as  the  rate  basis,  the  amount  properly  invested 
or,  as  the  rate  of  fair  return,  the  amount  of  capital  charge. 
Now  the  situation  is  fundamentally  different.  These 
amounts  are,  now,  readily  ascertainable  in  respect  to  a 
large,  and  rapidly  increasing,  proportion  of  the  utilities. 


The  amount  and  disposition  of  current  earnings  of  all 
the  companies  are  also  known.  It  is,  therefore,  feasible 
now  to  adopt — as  the  measure  of  a  compensatory  rate — 
the  annual  cost,  or  charge,  of  the  capital  prudently  invested 
in  the  utility.     And,  hence,  it  should  be  done. 

Value  is  a  word  of  many  meanings.  That  with  which 
commissions  and  courts  in  these  proceedings  are  concerned, 
in  so-called  confiscation  cases,  is  a  special  value  for  rate- 
making  purposes,  not  exchange  value. 


What  is  now  termed  the  prudent  investment  is,  in  essence, 
the  same  thing  as  that  which  the  court  has  always  sought 
to  protect  in  using  the  term  present  value.  Twenty-five 
years  ago,  when  Smyth  v.  Ames  was  decided,  it  was  impos- 


The  rule  by  which  the  utilities  are  seeking  to  measure 
the  return  is,  in  essence,  reproduction-cost  of  the  utility  or 
prudent  investment,  whichever  is  the  higher.  This  is  indi- 
cated by  the  instructions  contained  in  the  Special  Report 
on  Valuation  of  Public  Utilities,  made  to  the  American 
Society  of  Civil  Engineers,  October  28,  1916,  Proceedings, 
Vol.  42: 

"So  long  as  the  company  owner  keeps  a  sum  equivalent 
to  the  total  investment  at  work  for  the  public,  either  as 
property  serving  the  public,  or  funds  held  in  reserve  for 
such  property,  no  policy  should  be  followed  in  estimating 
depreciation  that  will  reduce  the  property  to  a  value  less 
than  the  investment     .     .     ."    (p.  1726). 

"Estimates  of  the  cost  of  reproduction  should  be  based 
on  the  assumption  that  the  identical  property  is  to  be  re- 
produced, rather  than  a  substitute  property"  (p.  1719), 
.  .  "although  such  a  substitute  property,  much  less 
costly  than  the  existing  plant,  might  furnish  equal  or  better 
service,  it  is  not  reproduction  of  service,  but  of  property, 
that  is  under  consideration;  and  clearly  the  estimate  should 
be  of  existing  property  created  with  public  approval,  rather 
than  of  a  substituted  property"   (p.  1772). 

If  the  aim  were  to  ascertain  the  value  (in  its  ordinary 
sense)  of  the  utility  property,  the  inquiry  would  be,  not 
what  it  would  cost  to  reproduce  the  identical  property,  but 
what  it  would  cost  to  establish  a  plant  which  could  render 
the  service,  or  in  other  words,  at  what  cost  could  an  equally 
efficient  substitute  be  then  produced.  Surely  the  cost  of 
an  equally  efficient  substitute  must  be  the  maximum  of 
the  rate-base,  if  prudent  investment  be  rejected  as  the 
measure.  The  utilities  seem  to  claim  that  the  constitutional 
protection  against  confiscation  guarantees  them  a  return 
both  upon  unearned  increment  and  upon  the  cost  of  prop- 
erty rendered  valueless  by  obsolescence. 


Track  Elevation  at  Indianapolis 

At  the  last  session  of  the  Indiana  legislature  a  new 
track  elevation  law  was  passed  which  gives  the  city  of 
Indianapolis  authority  to  order  track  elevation  work 
and  to  carry  it  out  where  the  railroad  companies  are 
financially  unable  to  do  the  work,  charging  the  cost  50 
per  cent  against  the  city  and  50  per  cent  against  the 
companies.  This  law  was  necessary  as  the  next  large 
project  is  the  separation  of  grades  on  the  Indianapolis 
Union  Belt  R.R.,  which  circles  three  sides  of  the  city. 
As  this  railroad  has  been  put  to  heaw  expense  on  the 
track  elevation  through  the  union  station  and  downtown 
■  district,  which  is  approximately  finished,  it  could  not 
afford  additional  work  on  the  present  basis  of  the  com- 
pany paying  75  per  cent  and  the  city  25  per  cent.  Plans 
are  now  being  made  by  the  city. 
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Letters  to  the  Editoi^ 

This  department  aims  to  be  a  forum  for  the 
discussion  of  ths  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


&= 


How  Can  We  Stop  Duplication  of  Orders? 

Sir — We  are  in  accord  with  your  editorial,  "How  Can  We 
Stop  Duplication  of  Orders."  Too  many  contracts  are  made 
between  manufacturers  and  contractors  which  mean  very 
little,  if  anything.  Contracts  should  be  drawn  more  specifi- 
cally and  there  should  be  penalties  on  both  sides  if  the 
contract  is  not  properly  fulfilled.  It  sometimes  happens, 
however,  that  a  general  contractor  will  secure  a  contract  and 
make  his  purchase  in  good  faith,  and  the  project  may  then 
be  suspended,  in  which  case  we  feel  that  there  should  be 
some  recourse  for  the  contractor  as  long  as  he  dealt  sin- 
cerely. V/e  are  also  of  the  opinion  that  the  contractor 
should  be  reimbursed  if  the  manufacturer  does  not  deliver 
his  goods  at  the  time  specified. 

We  hope  that  through  your  influence  some  good  will  come 
and  that  the  duplication  of  orders  may  be  abolished.  Yours 
for  more  stable  conditions  in  the  building  industry. 

Henry  W.  Horst  Co.,  General  Contractors, 

Rock  Island,  111.,  May  25.  By  A.  E.  Horst. 


Sir — The  editorial  in  the  Engineering  News-Record  of 
April  26  is  first-class  both  in  form  and^  substance.  The 
practice  of  duplication  of  orders  for  construction  materials 
came  up  for  discussion  at  a  board  meeting  of  the  Associ- 
ated General  Contractors  of  America  on  May  14  in  New 
York  City.  I  had  not  known  of  the  practice  before  that 
time,  and  while  some  of  the  members  of  the  Board  knew  of 
it,  it  developed  that  not  one  member  of  the  board  present 
had  indulged  in  the  practice.  The  duplicating  of  orders 
should,  of  course,  be  stopped,  and  the  way  to  stop  it  is  that 
outlined  in   the  editorial. 

Minneapolis,  May  25.  W.  O.  Winston, 

Chairman  Board  of  Directors, 
Winston  Bros.  Co.,  Constructors. 


The  International  Railway 

Sir — Your  recent  article  on  the  Pan-American  Railway  or 
the  International  Railway,  as  South  Americans  prefer  to  call 
it,  has  undoubtedly  been  read  with  great  interest  by  all 
those  who  have  the  intelligent  development  of  South  Ameri- 
ca at  heart. 

Practically  no  one  expects  that  such  a  project  would  at 
the  present  time  be  considered  financially  feasible  as  a 
complete  undertaking.  It  is  recognized,  however,  as  being  a 
very  sensible  general  plan  which  is  rapidly  attracting  the 
attention  of  most  all  governments  who  might  be  served 
thereby.  The  extension  of  the  Argentine  railways  to  Santa 
Cruz  de  la  Sierra  is  a  very  live  project.  The  same  is  true 
of  the  extension  of  the  Bolivian  Railways  from  Cochabamba 
to  Santa  Cruz  and  hardly  six  months  have  passed  since  the 
last  studies  were  made  of  the  route  from  Corumba,  Brazil 
to  Santa  Cruz.  Tremendous  interests  are  involved  in  these 
three  parts  of  the  southern  end  of  the  line,  parts  which  total 
nearly  1,000  miles.  Very  careful  reconnaissance  has  been 
made  for  perhaps  another  1,000  miles  to  the  north.  Large 
tracts  of  land  have  been  purchased  by  well  informed  inves- 
tors and  it  is  toward  this  northern  section  that  con."itruction 
work  on  the  Yungas  lines  in  Bolivia  has  been  done. 

Cprtainly  reconnaissance,  nor  investments  in  land,  does 
not  imply  prompt  construction.  The  purchase  by  well 
informed  investors  does,  however,  imply  a  sense  of  security 
that  a  line  will  ultimately  be  built  in  that  general  zone. 

A  great  difficulty  in  the  maintenance  of  interest  in  the 
so-called  Pan-American  Railway  over  a  period  of  a  quarter 
of  a  century,  has  been  the  general  recognition  of  the 
imoroper  location  first  proposefl.     For  many  years  persons 


discussing  this  problem  seemed  to  feel  that  the  location  had 
been  finally  determined  along  the  back  bone  of  the  Andes 
Unfortunately,  some  people  with  sound  arguments  against 
the  original  line  complain  about  any  project  under  that 
name.  Very  few  thinking  people  ever  imagined  that  4,000 
miles  of  railway  might  be  built  merely  because  it  would 
be  a  link  in  the  Pan-American  Railway.  The  railway  as 
indicated  generally  by  Mr.  Morris  will  undoubtedly  be  built 
because  it  is  of  political  and  economic  importance  to  every 
country  along  the  route  to  do  so.  Mr.  Morris'  plan  is  more 
of  a  resume  of  what  is  in  the  minds  of  thinking  men  in 
South  America  who  have  more  or  less  authority,  than  a 
carelessly  thrown  together  scheme.  No  doubt  he  will  be 
accused  of  dreaming  but  he  is  a  very  well  informed  engi- 
neer with  years  flf  South  American  railway  experience  behind 
him  and  the  dreams  of  such  men  oftimes  come  true.  You 
have  done  at  least  one  thing  in  this  article  and  that  is  to 
merely  show  by  comparison,  to  those  who  know  the  problem, 
the  utter  futility  of  ever  expecting  a  railway  line  of  any 
importance  along  the  back  bone  of  the  Ecuadorian  Andes. 
New  York,  V.  L.  Havens, 

June  2,  1923.  Editor,  Ingeneria  Internacional. 


Sir — The  article  appearing  in  your  issue  of  May  10,  1923, 
p.  837,  entitled  "Propose  Restudy  of  Pan-American  Railway 
Project"  leaves  the  impression  that  the  alternative  route 
called  "South  American  International  R.R."  is  far  superior 
to  the  original  line  of  the  "Intercontinental  Ry."  located  at 
the  close  of  the  nineteenth  century  and  generally  known  as 
the  "Pan-American  Ry." 

I  had  the  opportunity  to  make  a  thorough  study  of  the 
original  route  and  came  to  the  conclusion  that  it  is  by  far 
the  most  suitable  location,  which  opinion  was  fully  corro- 
borated by  my  experiences  in  the  affected  countries,  where 
I  was  engaged  on  various  railroad  projects. 

The  merits  of  the  old  location  become  more  apparent  by 
comparing  both  lines,  especially  as  far  as  the  territory 
served  is  concerned. 

Particularly  open  to  the  criticism  is  the  section  of  the 
"South  American  International  R.R."  passing  through 
Ecuador,  Peru,  Brazil  and  Bolivia.  The  major  portion  of 
this  district  is  a  virgin  jungle  having  a  hot  and  damp 
climate  with  evidence  of  fever;  besides  this  whole  region 
represents  the  most  sparsely  populated  zone  in  South  Amer- 
ica inhabited  principally  by  savage  Indian  tribes. 

The  only  points  worth  mentioning  along  the  central  section 
of  the  alternative  route  are  Iquitos  in  Peru  (population 
12,000),  Cruzeiro  do  Sul  in  Brazil  (5,000),  and  in  Bolivia 
the  cities  of  Trinidad  (6,000)  and  Santa  Cruz  (30,000). 
There  is  a  provision  to  connect  the  uiiland  centers  of 
Ecuador  and  of  Peru  by  lengthy  branches  but  judging  by 
the  usual  rate  of  progress  these  important  facilities  will  not 
be  available  for  several  decades  to  come. 

Even  after  the  delayed  completion  of  the  proposed 
branches — what  a  runabout  way  from  Buenos  Aires  to 
La  Paz,  to  Lima  and  to  Quito  along  the  "South  American 
International  R.R."  As  an  example,  the  distance  between 
Buenos  Aires  and  Lima  would  be  approximately  L.IOO  mi. 
longer  than  the  same  route  along  the  original  "Pan- 
American  Ry." 

However,  it  must  be  admitted  that  the  central  portion 
of  the  alternative  route  passes  through  a  district  of  tre- 
mendous future  possibilities.  It  is  essentially  a  rubber 
country  with  excellent  opportunities  for  cultivation  of  cacao, 
coff'ee,  sugar  cane,  tohacrn  and  other  tropical  products  and 
with  an  indication  of  mineral  wealth.  But  judging  from  my 
experience  the  developing  of  this  rich  zone  will  be  very  slow. 
The  main  problem  is  the  absolute  lack  of  labor.  Jt  is  aggra- 
vated by  the  long  distance  and  the  quality  of  the  nearest 
labor  market.  The  Quechua  Indian  from  the  western  An- 
dean uplands  is  the  nearest  lalwir  element  avni'able  but 
from  previous  experiences  these  workers  do  not  like  to  work 
in  lowlands  even  for  increased  wng<'S,  which  by  the  way  are 
already  much  higher  than  those  of  the  laborers  employed  in 
rubber  plantations  of  the  Amazon  basis. 

Another  very  important  feature  of  the  problem  \n  the 
competition  of  the  waterway  transportation.  Without  doubt 
the    increased    production    of    this    rone    will    bring    into 
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existence  many  new  steamship  lines  and  the  subsequent  com- 
petition between  all  water  routes  on  account  of  the  volume 
of  traffic  and  low  operating  expenses  will  cut  the  present 
high  water  transportation  rates  below  those  of  the  proposed 
"South  American  International  R.R.,"  in  which  case  this 
railroad  would  carry  only  insignificant  traffic  between  ad- 
jacent river  ports.  Of  course  there  is  a  possibility  that 
after  many  years  the  volume  of  business  is  bound  to  in- 
crease to  such  an  extent  that  the  railroad  in  question  could 
cut  the  through  rates  and  successfully  compete  with  the 
water  transportation. 

As  far  as  horizontal  and  vertical  alignment  is  concerned 
it  must  be  admitted  that  the  alternative  route,  thanks  to 
the  topography,  has  an  advantage  over  the  original  line. 
But  the  steep  grades  on  the  old  location  do  not  represent 
any  economic  handicap  when  we  consider  the  fact  that  the 
sections  of  the  "Pan-American  Railway"  already  built  have 
very  steep  gradients  yet  are  showing  a  satisfactory  revenue 
from  operation. 

At  present  almost  50  per  cent  of  the  "Pan-American  Ry." 
is  built,  leaving  approximately  2,700  mi.  to  be  completed. 
On  the  other  hand  about  3,500  mi.  must  be  constructed  of 
the  "South  American  International  R.R." — and  including 
all  the  necessary  connections  to  Lima  and  to  Quito  this  dis- 
tance increases  to  almost  5,000  mi.  About  1,500  mi.  of  this 
larger  mileage  represents  difficult  construction  equally  as 
costly  as  that  of  the  "Pan-American  Ry."  By  simple  de- 
duction it  is  apparent  that  it  will  be  impossible  to  build  the 
remaining  3,500  mi.  of  the  alternative  route  representing 
easier  construction  at  the  same  cost  as  the  rest  of  1,200  mi. 
of  the  original  line. 

The  summary  of  the  above  should  be  enough  to  convince 
anyone  that  the  "South  Amarican  International  R.R." 
should  not  be  constructed  as  a  substitute  of  the  original 
"Pan-American  Ry."  The  excessive  construction  cost,  the 
unsuitable  territory  traversed  and  the  absence  of  any 
revenue  for  a  long  period  of  years^'are  the  main  arguments 
against  it. 

The  economic  railroad  program  for  South  America  should 
be  as  follows: 

(1)  To  complete  the  original  "Pan-American  Ry."  as  soon 
as  possible. 

(2)  To  connect  this  system  with  the  eastern  lowlands  by 
branches  crossing  the  Andes,  and  to  develop  these  districts 
intensively. 

(3)  After  many  years,  when  the  conditions  warrant  it, 
to  build  a  trunk  line  along  the  route  of  the  proposed  "South 
American  International  R.R.".  J.  A.  Lenecek, 

New  York,  May  24,  1923.  Erie  R.R.  Co. 


Decentralization  and  the  Association's  Experience 

Sir — Referring  to  your  editorial  of  May  17,  p.  859,  en- 
titled "A  Turning  Point,"  and  the  report  of  the  American 
Association  of  Engineers  convention  on  p.  888,  I  wish  to 
comment  on  a  few  of  the  points  which  you  have  brought  out. 

The  Association,  as  you  have  pointed  out,  made  a  radical 
departure  and  attempted  a  difficult  experiment  two  years 
ago,  in  this  acting  against  the  advice  of  many  of  its  friends 
and  going  contrary  to  the  experience  of  similar  organiza- 
tions. It  was  in  effect  an  almost  hysterical  plunge,  not 
clearly  thought  out  in  advance,  but  initiated  and  carried 
through  by  men  who  were  impatient  of  the  progress  made 
and  believed  that  a  short  cut  to  success  could  be  found.  Per- 
haps it  is  as  well  for  engineers  in  general  and  for  all  simi- 
lar organizations  throughout  the  country  that  the  experi- 
ment was  made,  if  others  are  saved  from  repeating  the 
error.  Everything  possible  was  done  to  insure  success,  but 
in  vain.  Practically  everyone  who  haS  studied  the  methods 
and  results  is  now  convinced  that  the  principle  is  wrong 
a,nd  that  a  strong  organization  cannot  be  created  and  main- 
tained along  the  lines  of  decentralization  then  adopted. 

The  theory  was  that  the  local  chapters  had  developed  (or 
could  be  developed)  to  a  point  where  they  could  carry  on 
the  work  of  the  Association  more  effectively  than  the  cen- 
tral organization.  A  few  chapters  have  succeeded,  but  the 
fact  remains  that  without  the  continual  inspiration  and 
support  from   headquarters   the  ordinary   chapter   quickly 


loses  interest,  uses  time  and  money  on  personal  or  trivial 
details,  and  loses  sight  of  the  great  objectives.  The  result 
is  such  as  might  be  attained  if  each  company  or  battalion 
of  an  army  should  be  left  to  itself  to  carry  out  the  plan  of 
attack;  or  if  each  selling  agency  of  a  big  corporation  were 
left  to  develop  its  own  business  methods.  In  short,  the  ex- 
periment begun  two  years  ago  swung  the  organization 
from  the  path  of  onward,  effective  progress,  accompanied 
by  rapid  growth,  to  a  weak  and  irresolute  decentralization, 
with  rapid  loss  of  membership. 

It  is  to  be  noted  that  this  loss  of  membership  was  ac- 
centuated by  the  economic  conditions  of  the  country  but  the 
loss  would  not  have  been  as  great  if  the  board  of  directors 
and  committees  at  headquarters  had  possessed  influence  and 
authority  such  as  they  had  during  the  previous  years. 

Now  that  the  experiment  has  been  fairly  tried  and  the 
results  are  apparent,  the  lesson  taught  should  be  made  of 
value.  The  board  of  directors,  to  whom  is  entrusted  the 
immediate  future  of  the  organization,  should  take  advant- 
age of  this  bitter  experience.  Having  seen  how  near  the 
organization  has  been  to  the  edge  of  the  precipice  they 
can  and  should  so  direct  affairs  as  to  keep  away  from  simi- 
lar danger  in  the  future,  and  return  to  methods  which  have 
proved  successful  in  this  and  other  organizations.  They 
must  take  a  stronger  and  more  constructive  hand  in  affairs, 
and  try  to  impress  on  individual  chapters  their  ability  and 
duty  to  carry  out  the  large  ideals  of  service  to  the  members. 

"Money  is  the  root  of  all  evil."  Or,  more  nearly  appli- 
cable to  present  conditions,  the  inability  or  unwillingness  to 
plan  and  use  wisely  the  money  made  available  to  the  chap- 
ters has  brought  about  the  downfall  of  many  of  them,  and 
has  resulted  in  conditions  little  short  of  scandalous. 

One  of  the  objectives  of  the  chapter  organization  of  engi- 
neers has  been  that  of  making  these  chapters  capable  of 
giving  something  comparable  to  a  post-graduate  education 
to  young  engineers — notably  in  the  matter  of  public  rela- 
tions, and  in  financial  affairs.  Experience  has  shown  that 
there  is  great  need  of  such  education.  The  disappointment 
of  the  past  two  years  may  be  turned  to  good  account  if  the 
membership  can  be  aroused  to  an  appreciation  of  the  need 
of  handling  financial  affairs  in  a  more  effective  manner. 
To  do  this,  the  membership  must  have  a  larger  appreciation 
of  the  fact  that  financial  integrity  is  as  important  as  tech- 
nical ability,  and  that  lack  of  such  integi'ity  comes  more 
largely  from  ignorance  and  carelessness  than  from  moral 
defect. 

One  of  the  points  that  should  be  brought  out  is  that 
every  dollar  collected  in  the  name  of  the  American  Asso- 
ciation of  Engineers  must  be  effectively  devoted  to  the  pur- 
poses of  the  organization;  this  purpose  can  be  determined 
only  by  the  board  of  directors.  Money  apportioned  to  any 
chapter  belongs  to  the  organization,  and  there  is  a  moral 
as  well  as  legal  obligation  on  the  part  of  that  chapter's 
officers  to  devote  this  money  to  the  purposes  stated  in  the 
constitution,  and  approved  by  the  elected  officers  of  the  na- 
tional body.  Nothing,  perhaps,  caused  a  deeper  feeling  of 
sorrow  than  to  learn  that  some  of  the  chapters  had  utilized 
the  funds  raised  for  these  large  purposes  for  personal  or 
trivial  ends,  with  a  disregard  of  larger  moral  obligations. 
There  is  no  doubt  that  this  was  done  iVi  ignorance,  but  it  has 
aroused  a  question  as  to  whether  the  decentralized  associa- 
tion has  been  effective  in  maintaining  a  high  standard  of 
integrity  in  money  matters,  at  least  among  engineers.  This 
is  a  question  which  may  be  asked  of  all  organizations  of 
this  kind  made  up  of  professional  men  who  have  not  had 
consistently  inculcated  the  fundamentals  of  the  highest 
ethics  in  regard  to  monetary  affairs.  F.  H.  Newbxl, 

Washington,  May  19, 1923.  Consulting  Engineer. 


Business  Men  Would  Save  M.  D,  &  V.  R.R. 

•  Business  men  of  Philadelphia  and  Baltimore  are 
planning  to  save  the  Maryland,  Delaware  &  Viriginia 
R.R.  either  by  forming  a  new  company  to  purchase  it  or 
by  getting  the  Pennsylvania  R.R.  to  purchase  it.  The 
M.  D.  &  V.  R.R.  was  recently  purchased  by  E.  B.  Leaf 
Co.  for  scrap. 
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News  Brevities 


Construction  of  205  Milles  of  second 
track  has  been  authorized  by  the  Atlan- 
tic Coast  Line  Ry.  since  1922  and  work 
has  been  commenced  on  some  portions. 
About  45  miles  of  second  track  were 
laid  last  year  on  the  main  line  between 
Richmond  and  Jacksonville. 

Among   the   New    York    State    Bills 

signed  by  Governor  Smith  was  the 
Donohue  bill  proposing  an  issue  of 
$50,000,000  bonds  to  construct  buildings 
for  institutions  for  care,  support  and 
training  of  wards  of  the  state,  the  pro- 
posal to  be  submitted  to  the  people  at 
the  general  election  in  1923. 

Construction  Cost  is  $1,000  per  Mile 

greater  than  last  year  for  standard 
18-ft.  cement  roads,  according  to  Earl 
Crawford  of  the  Indiana  State  High- 
way Commission.  Stone  and  gravel  are 
10c.  a  ton  more,  and  cement  15c.  a  bar- 
rel more,  the  producers  claiming  that 
the  increased  cost  is  principally  due  to 
increased  labor  costs. 

To  Supply  Nearly  10,000,000  gal.  of 
water,  the  daily  consumption  of  its 
Altoona  shops,  the  Pennsylvania  R.R. 
Co.  plans  to  build  a  masonry  dam  400 
ft.  long  and  78  ft.  high  across  Tipton 
Run  at  a  point  about  ten  miles  east  of 
Altoona.  The  reservoir  so  formed  will 
have  a  surface  area  of  .32  acres  and  a 
capacity  of  250,000,000  gal.  of  water. 
The  water  from  Tipton  Run  is  suitable 
for  railway  purposes  without  treat- 
ment. 

Both  Vehicular  Tunnel  Bills,  passed 
at  the  recent  session  of  the  New  York 
legislature,  were  vetoed  by  Governor 
Smith  last  week.  One  bill  called  for  the 
construction  of  twin  tunnels  to  be 
driven  somewhere  between  23rd  St.  and 
42nd  St.,  Manhattan,  and  to  be  con- 
structed and  operated  by  private  capital, 
and  the  .second  bill  proposed  tubes  en- 
tering Manhattan  m  the  vicinity  of 
125th  St.,  to  be  constructed  jointly  by 
the  states  of  New  York  and  New  Jersey. 
Both  bills  were  explained  in  detail  in 
Engineering  Nexvs-Record,  March  1, 
p.  411. 

The    MembefH    of    the    New    Mexico 

Highway  Commission  appeared  in  per- 
son before  the  Secretary  of  Agricul- 
ture in  Washington  on  May  31  and 
urged  that  they  be  permitted  to  depart 
in  certain  particulars  from  the  seven 
per  cent  system.  While  Secretary  Wal- 
lace tOf)k  their  petition  under  advise- 
ment, it  is  regarded  as  practically  cer- 
tain that  it  will  be  denied.  It  has  been 
the  policy  of  the  Bureau  of  Public  Roads 
to  be  very  liberal  in  allowing  course 
construction  to  proceed.  It  is  practically 
certain,  however,  that  the  regulations 
would  not  be  liberalized  to  the  extent 
desired  by  the  New  Mexico  Commis- 
sion. 


To  Electrify  All  Railroads 
in  New  York  City 

The  Kaufman  bill,  providing  for 
the  electrification  of  all  railroads 
within  the  limits  of  New  York  City, 
has  been  signed  by  Gov.  Smith.  The 
bill  calls  for  the  work  to  be  com- 
pleted by  Jan.  1,  1926.  The  magni- 
tude of  the  changes  required  by  this 
bill  can  be  judged  by  the  fact  that, 
exclusive  of  the  New  York  Central 
which  gave  no  figure  as  to  the  es- 
timated cost  of  the  work,  the  total 
cost  will  be  $52,000,000.  The  bill 
was  favored  principally  by  Manhat- 
tan interests  which  desire  the  re- 
moval of  steam  locomotives  from 
along  the  west  shore  of  the  island. 
It  was  opposed  by  the  railroads  and 
by  Brooklyn  business  interests  who 
maintain  that  at  this  time  the  money 
could  be  better  spent  on  other  facil- 
ities. 


New  York  State  Reorganization 
Bill  Signed  by  Governor 

The  reorganization  bill,  known  as  the 
public  works  law,  passed  at  the  last 
session  of  the  New  York  State  Assem- 
bly, was  signed  last  week  by  Governor 
Smith.  The  bill,  as  outlined  in  Ent/i- 
neering  News-Record,  May  17,  p.  895, 
invests  the  existing  State  Department 
of  Public  Works  with  nev/  powers  and 
transfers  thereto  certain  bureaus  and 
commissions  which  now  exist  as  inde- 
pendent agencies  reporting  only  to  the 
Governor,  and  creates  certain  other 
departments  and  offices.  Thus,  there  is 
transferred  to  the  Department  of  Public 
Works  all  the  powers  and  duties  of  the 
commission  on  boundary  waters  be- 
tween the  United  States  and  Canada, 
of  the  State  Department  of  Highways, 
of  the  Interstate  Bridge  Commission, 
of  the  trustees  of  public  buildings, 
and  of  the  superintendent  of  public 
buildings. 

Terms  of  office  of  the  heads  of  these 
departments  or  of  the  members  of  any 
boards  or  commissions  involved,  and 
of  any  officers  within  boards  trans- 
ferred to  the  Department  of  Public 
Works  expire  July  1,  when  the  act  be- 
comes effective.  The  law  provides, 
however,  that  heads  of  bureaus  to  be 
transferred  may  be  retained,  though 
in  the  new  position  such  bureau  chiefs 
report  to  the  superintendent  of  public 
works.  

A.  P.  H.  A.  to  Meet  in  Boston 
Week  Beginning  October  8 

The  fifty-second  annual  meeting  of 
the  American  Public  Hi'alth  Association 
will  be  held  in  Boston  during  the  week 
beginning  Oct.  8.  Headf)uarters  will  be 
at  the  Copley  Plaza  Hot^-I.  There  will 
be  the  usual  laboratory,  vital  statistics, 
sanitary  engineering,  public  health  ad- 
ministration, industrial  hygiene,  food 
and  drug  hygiene  section  meetings. 


Am.  Soc.  C.  E.  Nominations  for 
Officers  Are  Announced 

Francis  Lee  Stuart,  with  537  votes, 
and  C.  E.  Grunsky,  with  285  votes,  are 
the  two  official  nominees  for  president 
of  the  American  Society  of  Civil  Engi- 
neers, in  the  ballot  canvassed  June  1. 
Only  1339  ballots  were  received  out  of 
a  total  membership  of  around  10,000. 

Other  officers  nominated,  according  to 
the  constitutional  provision  whereby 
those  receiving  5  per  cent  of  the  votes 
cast  in  their  respective  zones  and  dis- 
tricts are  entitled  to  a  place  on  the  bal- 
lot, follow: 
For  Vice-President,  Zone  I  Total 

Lincoln   Bush  284 

Scattering  84         3G8 

For  Vice-President,  Zone  IV. 
George  G.  Anderson  170 

0.scar  S.  Bowen  111 

Scattering  53         334 


For  Director,  District  1 

Paul  G.  Brown 
Thaddeus  Merriman 
Scattering 

For  Director,  District  4 
G.  H.  Blakeley 
Robert  Faniham 
John  Meigs 
Scattering 

For  Director,  District  11 
Arthur  0.  Ridgway 
Scattering 


(T*vo  to  be 
elected) 
119 
128 
134        381 


34 
12 
12  66 


113 

7 


120 


For  Director,  District  14 

E.  A.  Hadley  5 

Alexander  Maitland,  Jr.  02 
C.  F.  Maitland  5 

Scattering  21  93 

For  Director,  District  15 

J.  M.  Howe  70 

J.  H.  Brillhart  43 

Scattering  5         118 

Those  receiving  less  than  the  neces- 
sary 5  per  cent  have  been  grouped  un- 
der the  Heading  "Scattering." 


American  Concrete  Institute  to 
Hold  Twentieth  Anniversary 

The  twentieth  annual  convention  of 
the  American  Concrete  Institute  is  to 
take  place  in  Chicago,  Feb.  25-28,  1924. 
The  board  of  direction  of  the  institute 
has  already  initiated  plans  for  an  extra 
ordinarily  large  meeting  in  celebration 
of  the  twenty  years  of  progress.  It  i  ; 
intended  to  hold  in  connection  with  the 
convention  an  exhibit  of  specimen  con- 
crete to  include  finished  product,  models, 
drawings,  and  photographs,  which  will 
effectively  visualize  the  progress  o' 
twenty  years  in  methods  and  in  achieve- 
ment. It  is  not  intended  to  have  a  com- 
mercial exhibit  such  as  was  common  in 
cement  shows  of  the  past,  but  to  have 
the  exhibition  under  the  auspices  of  the 
institute  with  no  npace  for  sale. 
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"Progressives"  Hold  Railroad 
Valuation  Conference 

Resolution    Passed     Demanding    I.C.C. 

Conform   to    Requirements   of 

Valuation  Act 

Special  Correspondence 
A  conference  called  by  the  so-called 
"progressive"  group  of  congress,  in  co- 
operation with  some  seven  governors  of 
Western  and  Southern  states,  was  held 
in  Chicago  on  May  25  and  26  for  the 
purpose,  as  stated  in  the  conference 
call,  of  considering  certain  criticisms 
directed  at  the  work  of  the  Interstate 
Commerce  Commission  in  carrying  out 
the  provisions  of  the  valuation  act  of 
1913  for  the  valuation  of  the  steam  rail- 
road properties  of  the  United  States. 

At  the  opening  session  of  the  confer- 
ence, which  was  held  in  the  city  coun- 
cil chamber  and  open  to  the  public, 
there  was  an  address  of  welcome  by 
Hon.  William  E.  Dever,  the  newly- 
elected  mayor.  The  principal  speakers 
at  the  two  public  sessions  were  Senator 
LaFoUette  of  Wisconsin,  Mayor  Hylan 
of  New  York  city,  Governor  Sweet  of 
Colorado  and  William  Jennings  Bryan. 
The  conference  was  attended  by  up- 
wards of  100  delegates,  including  sen- 
ators and  representatives,  governors 
and  other  state  officials,  mayors  of 
cities,  editors  of  farm  papers  and  officers 
of  agricultural  associations,  represen- 
tatives of  railway  labor  organizations, 
and  others.  There  were  no  delegates 
from  the  railroad  or  transportation 
interests  as  such.  An  attempt  on 
the  part  of  the  Chicago  Association  of 
Commerce  through  a  committee  of 
prominent  local  business  men  under  the 
leadership  of  the  traffic  manager  of  that 
association  to  secure  a  hearing  was  un- 
successful. This  attempt  took  the  form 
of  submitting  a  set  of  inquiries  to  the 
conference.  This  communication  was 
not  answered  in  the  open  meeting  but 
by  a  written  reply  drafted  by  the  con- 
ference at  its  final  executive  session. 
Owing  in  part  to  the  prominence  given 
by  the  local  press  to  this  heckling  inci- 
dent scant  attention  was  given  in  the 
published  accounts  of  the  conference  to 
the  resolutions  adopted  regarding  the 
matter  which  brought  the  delegates  to- 
gether. These  resolutions,  which  are 
quoted  in  full  below,  refer  to  valuations 
of  public  service  properties  generally, 
although  in  the  official  call  of  the  con- 
ference attention  was  centered  on  the 
valuation  of  the  steam  carrier  proper- 
ties, now  said  to  be  nearing  completion. 

Mr.  Bryan's  Address 

Interest  in  Mf.  Bryan's  address  at 
the  closing  public  session  related 
mainly  to  his  frank  avowal  on  the  rela- 
tive status  of  the  reproduction  cost  as 
against  the  money  outlay  theory  and  to 
his  reference  to  his  own  advocacy  of  the 
former  theory  when  serving  as  counsel 
for  the  estate  in  the  famous  Smyth- 
Ames  valuation  litigation  in  the  late 
nineties, — in  effect  taking  issue  with  the 
vigorous  stand  in  favor  of  investment 
costs  taken  by  Senator  LaFollette  and 
by  the  conference,  as  reflected  in  the 
resolutions  made  public  after  adjourn- 
ment, which  are  given  in  full  below: 

"Whereas,  The  Interstate  Commerce 
Commission  is  engaged  in  fixing  the 
valuation  of  the  railroads  by  authority 
confei-red  by  Congress,  but  has  failed  to 
comply  with  many  of  the  mandatory  re- 
quirements of  the  valuation  act  of  1913, 
particularly  in — 


Des  Quinze  Falls,  Que.,  Project 
to  Produce  20,000  Hp. 


Los  Angeles  Loses  Power  Suit 

The  United  States  Supreme  Court  on 
May  21  denied  the  petition  for  a  writ  of        -phe    Quinze    Power    Co.,    Ltd.,    has 

certiorari  presented  by  the  City  of  Los  ^^gg^,   incorporated   by   interests  associ- 

Angeles  in  an  endeavor  to  secure  a  re-  ^^.g^j  ^jjjj  ^^g  Northern  Canada  Power 

view   of   the   power   site    condemnation  q^^  ^jtj,   headquarters   in   Toronto,  to 

case  recently  decided  adversely  to  the  develop   the   Des    Quinze   Falls   on   the 

city  by  the  United  States  Circuit  Court.  Quinze  River,  Quebec.     Contracts  have 

The  city  had  been  endeavoring  through  j^een  let  for  the  development  of  a  first 

this  suit  to  condemn  a  power  site  on  the  unit  of  20,000   hp.     Morrow  &  Beatty 

Owens  River  belonging  to  the  Southern  j^ave  obtained  the  contract  to  build  the 

Sierras  Power  Co.  and  which  the  city  plant;  and  Sutcliffe  &  Neelands,  associ- 

desired   to   use  for   power  development  ated  with  Gordon  Summers,  have  been 

purposes.     The  action  of  the  Supreme  engaged  to  survey  the  transmission  line 

Court    virtually    confirms    and    renders  to   the   Porcupine   district, 

final    the   decision    of   the    lower   court  


which  was,  in  effect,  that  no  showing 
had  been  made  that  public  use  by  a 
municipality,  such  as  the  City  of  Los 
Angeles,  was  more  necessary  than  that 
of  a  utility,  privately  owned,  serving 
other  cities.  See  Engineering  News- 
Record,  Sept.  15,  1921,  p.  452. 


Wendover  Road  in  Utah  Approved 

as  Federal-Aid  Project 

The  Secretary  of  Agriculture  has  ap- 
proved the  Wendover  Road  in  Utah  as 
a    federal-aid    project.      This    decision 

^ based    on    that    provision    in    the    law 

"1.  Not  ascertaining  the  original  cost    which  empowers  the  states  to  lay  out 

of  railroad  properties;  its  seven  per  cent  system  followed  an 

"2.    Not  ascertaining  the  amount  and    all-day  hearing  at  which  representatives 

value  of  public  donations  to  the  rail-    of    the    Lincoln    Highway    Association 

roads;  urged    Secretary   Wallace   to    select   as 

"3.    Not      reporting      the      methods    the    federal-aid    project    the    highway 

whereby  it  arrives  at  the  values  fixed;    which  runs  southwestwardly  from  Salt 

and  Lake    City    to    Ibapah    on    the    Utah- 

"Whereas,    This    valuation    work    is    Nevada   line.     The   Governor  of  Utah, 

nearing  completion  and  important  pre-     the    chairman    of    the    State    Highway 


cedents  will  be  established  in  decisions 
now  imminent;  and 

"Whereas,  The  ascertainment  of  the 
actual     private     investment     prudently 


Commission,  the  chief  highway  engi- 
neers and  others  testified  in  favor  of 
the  Wendover  route.  The  plan  of  the 
Lincoln   Highway   Association   was   op- 


made  in  the  railroad  properties  is  the  posed  by  the  interested  public  agencies 

primary   duty  imposed   upon   the   coni-  in  Nevada  and  California  as  well  as  by 

mission,  and  its  failure  to  perform  this  those    of    Utah.     The    Wendover    road 

duty   in   compliance   with   the   law  will  connects  in   Nevada  with  a  cross-state 

make  it  impossible  to  protect  the  pub-  road   which    follows   the   valley   of   the 


lie  interest  in  these  valuations  and  may 
result  in  increasing  unjustly  transpor- 
tation rates  to  an  amount  estimated  at 
not  less  than  $500,000,000  annually;  and 
"Whereas,  The  principles  established 
in  decisions  affecting  railroad  rates 
must  necessarily  have  a  vital  bearing 
upon  the  determination  of  the  fair  and 
just  rates  and  charges  for  street"  rail- 
way, telephone,  water,  gas,  electric 
light  and  power  and  other  public  utility 


Humboldt   River   and    which    joins   the 
Lincoln  Highway  at  Wadsworth,  Nev. 


Illinois  Central  R.R.  Plans 
$41,000,000  Improvements 


Important  improvement  work  in 
progress  and  contemplated  for  the 
Illinois  Central  R.R.  system  during  the 
„  .  .  present  year,  e.xclusive  of  equipment, 
services,  and  it  is  important  that  the  -will  involve  the  expenditure  of  more 
public  be  protected  against  excessive  than  $41,000,000,  according  to  an  out- 
rates  and  charges  for  these  services;  line  furnished  by  C.  H.  Markham,  presi- 

"Therefore,    be    it    resolved    by    this  dent  of  the  road, 

conference  that  The  largest  item  is  the  construction 

"1.   Representatives   shall  present  to  of  the  new   173-mile  line   from   Edge- 

the  Interstate  Commerce  Commission  a  wood.  111.,  to  Fulton,  Ky.,  giving  a  new 

formal  demand  that  it  comply  with  the  main-line     route     and     utilizing     the 

requirements  of  the  valuation  act.  Metropolis  Bridge  over  the  Ohio  River. 

"2.  Upon  failure  to  comply,  represen-  The    Chicago    terminal    system    comes 

tatives  of  this  body  shall  prosecute  such  next  with  $8,000,000  for  the  lake  front 

legal  proceedings  as  may  be  necessary  improvement    work    and    part    of    the 

to  compel  acquiescence.      _       _  electrification     pVoject.       As    on     most 

"3.  The  permanent  organization  of  the  large  railroads  at  this  time  additional 

conference  through  its   executive  com-  trackage    is    an    important    item,    83.6 

mittee  shall  support  and  direct  the  con-  miles  of  second,  third  and  fourth  tracks 

duct  of  proceedings  to  accomplish  the  are  being  planned  at  an  estimated  cost 

purposes  herein  set  forth  and  shall  be  of   $6,189,600.     For  freight   yards   the 

authorized  to  employ  such  legal  counsel,  amount   is    $3,589,000,   mainly   for   the 


engineering,  accounting  and  other  ex- 
pert assistance  as  will  be  necessary  to 
carry  out  this  program. 

"The  conference  is  further  authorized 


Markham  terminal  yard  at  Chicago, 
and  for  yards  at  East  St.  Louis,  111.; 
Frogmoor,  Tenn.,  and  Council  Bluffs, 
Iowa.     Next  to  this   comes   $3,150,000 


to  investigate  and  take  such  action  re-  for  line  revision  near  Central  City,  Ky., 
garding  other  aspects  of  the  transpor-  and  grade  reduction  at  Paxton  and 
tation    problem   as    may  be   found    ad-    Magnet  Hill,  111.,  a  total  of  13.5  miles. 


visable  to  protect  and  advance  the  pub 
lie  interest  and  prepare  and  promote  the 
adoption  of  legislation  adapted  to  that 
end,  and  do  all  in  its  power  to  increase 
public  information!  on  factors  which 
affect  the  vital  interests  of  producers, 
consumers  and  distributors  in  econom- 
ical, efficient  transportation  service." 


Track  elevation  at  Harvey  and 
Champaign,  111.,  is  estimated  at  $1,845,- 
000;  signal  work,  $998,000,  and  docks 
and  coaling  stations  $508,000.  This 
last  item  includes  improvements  at  the 
Stuyvesant  Docks,  New  Orleans,  and 
coaling  stations  at  Council  Bluffs,  Iowa, 
and  McComb,  Miss. 
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Rudolph  Hering  Is  Dead 

Succumbs  in  New  York  City — 

Began  Engineering  Career 

in  1868 

Rudolph  Hering,  long  recognized  as 
the  dean  of  American  sanitary  engi- 
neers, died  after  a  short  illness  in  New 
York  City  May  30.  At  his  funeral 
June  1,  there  were  present  representa- 
tives of  the  American  Society  of  Civil 
Engineers,  the  American  Public  Health 
Association,  the  American  Water  Works 
Association,  the  Engineers'  Club  of 
Philadelphia,  and  other  organizations. 
Besides  the  reading  of  the  funeral  serv- 
ice, there  were  addresses  by  Charles 
Whiting  Baker,  lately  editor  of  Engi- 
neering Neivs  and  Engineering  News- 
Record,  and  a  neighbor  of  Dr.  Hering 
while  the  latter  lived  in  Montclair,  N.  J., 
and  by  George  W.  Fuller,  New  York 
City,  who  was  for  a  number  of  years  in 
partnership  with  Dr.  Hering. 

Born  in  1847 

Rudolph  Hering  was  horn  on  Feb.  26, 
1847,  in  the  city  of  Philadelphia.  He 
was  the  son  of  Dr.  Constantine  Hering, 
for  many  years  an  eminent  medical 
practitioner  in  Philadelphia,  besides  be- 
ing prominent  in  the  early  history  of 
homeopathy  in  America.  Rudolph 
Hering's  early  education  was  received 
in  private  schools  in  Philadelphia.  In 
1860  he  was  sent  to  Dresden,  Germany, 
for  professional  studies.  He  graduated 
as  a  civil  engineer  from  the  Royal  Saxon 
Polytechnic  College  at  Dresden  in  1867. 
He  took  as  the  subject  of  a  thesis  at 
that  institution  "Art  as  Applied  to  En- 
gineering." The  honorary  degree  of 
Doctor  of  Science  was  conferred  on  Mr. 
Hering  by  the  Univei'sity  of  Pennsyl- 
vania in  1907. 

Mr.  Hering's  work  as  an  engineer  be- 
gan in  1867  on  surveys  for  Prospect 
Park,  Brooklyn,  under  the  late  C.  C. 
Martin.  Here  he  served  as  chainman, 
rodman  and  leveler.  From  1868  to 
1871,  he  was  engaged  on  surveys  and 
construction  of  Fairmont  Park,  Phila- 
delphia. Starting  here  on  a  topograph- 
ical survey  of  the  park  area,  Mr.  Hering 
suggested  that  a  plane  table  be  used. 
His  immediate  superior  agreed,  but 
said  that  there  was  no  one  at  hand  who 
knew  how  to  use  that  instrument.  When 
he  remarked  that  he  could  use  it,  he 
was  given  the  opportunity.  As  a  con- 
tinuation of  park  work  on  a  larger 
scale,  Mr.  Hering  helped  to  survey 
Yellowstone  Park,  serving  as  one  of  the 
two  astronomers  to  the  expedition 

Bridge  Work  Undertaken 

On  re-entering  the  service  of  the  en- 
gineering department  of  the  city  of 
Philadelphia  in  187.3  Mr.  Hering  was 
made  resident  engineer  in  charge  of  the 
Girard  Ave.  bridge,  then  the  largest 
highway  bridge  in  America.  He  had 
.specialized  in  bridge  engineering  while 
at  the  technical  school  in  Dresden  and 
thus  it  appeared  to  him  that  his  aspira- 
tions were  being  fulfilled,  hut  in  187.') 
he  was  transferred  to  sewer  work  in 
Philadelphia,  thus  entering  upon  what 
proved  to  be  his  career  in  the  field  of 
sanitary  engineering.  While  engaged 
in  sewer  work  in  Philadelphia  he  did 
some  remarkable  work  in  the  standard- 
ization of  sewer  cross-section.s.  In  1878 
and  again  early  in  1880  he  tried  to  get 
a  commission  from  the  city  of  Phila- 
delphia to  _  go  to  Europe  in  order  to 
study  foreign  sewerage  practice.  Ho 
failed   in  this  attempt,  but  soon   after 


his  second  trial  he  got  an  introduction 
to  Dr.  John  F.  Billings,  surgeon-general. 
United  States  Navy,  and  at  that  time 
vice-president  of  the  National  Board  of 
Health.  There  followed  the  desired 
commission.  The  result  of  this  trip  was 
a  valuable  report  on  sewerage  practice 
in  Europe  which  was  printed  by  the 
National  Board  of  Health  in  1881. 

Mr.  Hering's  long  years  in  profes- 
sional work  for  himself  began  with  the 
opening  of  an  office  in  New  York  City 
in  1882  as  a  civil  and  sanitary  engineer. 
Almost  immediately,  however,  he  was 
called   back   into   the   service  of  Phila- 

Dean  of  American  Sanitary  Engineers 


DR.  KUDOLPH  HERI.VG 


delphia,  for  which  city  he  made  ex- 
tensive investigations  into  water  sup- 
ply during  the  period  from  1883  to 
1886.  No  immediate  use  was  made  of 
these  studies,  but  later  on  they  proved 
of  value  when  he  joined  with  other  engi- 
neers in  a  report  which  led  to  the  con- 
struction of  a  water  filtration  plant  for 
Philadelphia. 

One  of  the  high  points  in  his  career 
was  his  service  in  1886-7  as  chief  engi- 
neer of  the  Chicago  Drainage  and 
Water  Supply  Commission.  This  re- 
sulted in  his  recommending  disposal  of 
the  sewage  of  Chicago  by  dilution,  the 
dilution  to  be  afl'orded  by  reversing  the 
flow  of  the  Chicago  River  from  Lake 
Michigan  to  the  Mississippi.  In  Mr. 
Hering's  report  of  1887  he  presented  a 
sewage  dilution  formula  in  very  simple 
and  practical  terms  consisting  of  the 
requisite  volume  of  diluting  water  for 
each  thousand  persons  contributing 
sewage.  This  formula  was  made  the 
basis  of  the  design  of  the  Chicago 
drainage  canal  years  afterwards  and 
its  underlying  principles,  or  at  least 
those  of  sewage  disposal  by  dilution, 
may  be  said  to  have  been  substantiated 
by  the  decision  of  the  United  States 
Supreme  Court  in  the  suit  brought  by 
the  city  of  St.  Louis,  Missouri,  against 
the  Chicago  Sanitary  District  to  enjoin 
the  discharge  of  the  sewage  of  Chicago 
into  the  Mississippi  .system.  Another 
ronfriliution  to  the  science  of  sewerage 
and  sewage  disposal  was  made  by  Mr. 
Hering  later  on  in  1887  in  the  form  of 
runoff  studies   included   in   a   report  to 


General  Newton,  then  commissioner  of 
public  works  of  New  York  City.  By 
this  time  he  was  known  throughout 
the  United  States  as  a  leading  con- 
sultant in  sewerage  and  water  supply. 
It  was  a  longer  and  harder  matter  to 
win  recognition  as  an  expert  on  the 
collection  and  disposal  of  garbage  and 
other  municipal  refuse.  For  years  he 
was  a  veritable  apostle  of  scientific 
means  of  handling  these  city  wastes. 
He  laid  the  fundamental  principles  of 
this  branch  of  sanitary  engineering  be- 
fore the  people  of  this  country  in  papers 
and  reports  to  the  American  Public 
Health  Association,  of  which  organiza- 
tion he  was  for  many  years  one  of  the 
few  engineer  members.  A  notable  re- 
port to  the  association  on  the  subject 
was  made  by  Mr.  Hering  in  the  nineties 
v.-hich  contained  many  valuable  data 
collected  by  him — as  was  the  case  in 
so  much  of  his  pioneer  work — wholly  at 
his  own  expense.  Unfortunately,  this 
report  was  never  published.  Subse- 
quently, he  received  now  and  then  a 
commission  as  engineer  to  report  on 
city  refuse  disposal  and  for  a  consider- 
able number  of  the  later  years  of  his 
active  prof  ssional  work  he  was  one  of 
the  few  American  sanitary  engineers  to 
whom  cities  could  go  with  confidence 
for  expert  advice  in  garbage  and  refuse 
disposal.  The  fruits  of  his  long  years 
of  study  and  thought  on  this  subject, 
reinforced  by  repeated  visits  to  Eng- 
land and  the  Continent  of  Europe,  dur- 
ing which  he  made  minute  studies  of 
various  types  of  refuse  destructors,  ap- 
peared in  1921,  with  many  later  and 
supplementary  data,  in  the  monumental 
book  entitled  "Collection  and  Disposal 
of  Municipal  Refuse,"  written  in  col- 
laboration with  Samuel  A.  Greeley. 

Partnership  With  Fuller 

After  working  for  many  years  along 
the  old-time  line  of  consulting  engineer 
with  a  small  personal  staff,  Mr.  Hering 
entered  into  a  partnership  with  George 
W.  Fuller,  which  continued  for  the 
period  covered  by  the  ten  years  ended 
in  1911.  During  this  time  the  firm  did 
a  vast  amount  of  important  sanitary 
engineering  work.  This  line  was  con- 
tinued from  1911  to  1915  by  a  second 
partnership,  with  John  H.  Gregory. 
After  the  dissolution  of  the  Hering  and 
Gregory  partnership  in  1917,  Dr. 
Hering,  as  he  had  become  in  1907,  did 
less  and  less  active  work  as  a  consult- 
ing engineer.  Much  of  his  time  went 
into  the  book  on  refuse  disposal,  al- 
ready mentioned,  and  a  part  of  it  was 
devoted  to  a  somewhat  lengthy  trip 
abroad  from  which  Hering  returned  a 
few  months  before  his  death. 

Particular  satisfaction  was  taken  by 
Mr.  Hering  in  his  final  recognition  by 
the  membership  of  the  American  Public 
Health  Association  by  electing  him  as 
president  for  1913-14.  A  year  or  so 
earlier  he  had  been  made  the  first  chair- 
man of  the  newly  organized  Sanitary 
Engineering  Section  of  the  American 
Public  Health  Association  and  from 
the  formation  of  that  section  until  his 
death  he  was  a  member  of  its  com- 
mittee on  garbage  and  refuse  colli'ction 
and  dis[)osal.  llering  joined  the  Amer- 
ican Society  of  Civil  Engineers  in  1876; 
was  director  in  1891,  and  in  '97-'99,  and 
vice-president  in  1900-01.  He  was  also 
a  member  of  the  Institution  of  Civil 
Engineers  and  various  other  technical 
associations. 

A  widow  and  five  chiWren  survive 
Dr.  Ilrring.  one  of  the  sons  being  a 
New  York  architect. 
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How  They  Go  About  Building 

Subways  in  New  York 

Scene:  A  Conference  between  the 
Officials  of  the  City  and  the 
Transit  Commission. 

Mr.  Hulbert  (President  of  the  Board 
of  Alderman):  He  isn't  fair.  He 
smiles  cynically  when  he  says  he  will 
go  into  a  conference. 

Mr.  McAneny  (Chairman  of  the 
Transit  Commission)  :  I  won't  tell  you 
what  my  smile  meant,  Mr.  Hulbert,  but 
I'll  admit  I  was  looking  at  you. 

Mr.  Hylan  (His  Honor,  the  Mayor) : 
The  more  I  hear  you  talk  the  less  confi- 
dence I  have  in  you. 

Mr.  McAneny:  You  may  observe, 
Mr.  Mayor,  that  in  my  desire  to  have 
courtesy  in  this  hearing  I  iic  not  give 
my  opinion  about  you. 

Out  in  New  Jersey  it  hasn't  rained 
in  tivo  months.  A  puddle  b-/  e  lough  to 
fill  a  gvod  hip  flask  cant  ^e  found 
within  fifty  mi7es  of  Neiv  York.  But 
the  native  tnosqiiitoes,  who  appaiently 
never  have  read  the  entomoloywul  books 
and  don't  knxjw  tliat  they  ^nu-st  have 
stagnant  water  to  breed  in,  are  daily 
appearing  in  increasing  numbers.  What 
New  Jersey  needs  is  a  school  tvhere 
mosquitoes  may  leai-n  'cohere  baby 
mosquitoes  come  from. 


The  Truth  About  Architects 

The  other  day  the  Boston  Herald 
carried  a  leading  editorial  entitled  "On 
Bridges,  Architects  anU  Engineers." 
It  served  two  purposes — .t  filled  over  a 
column  of  reading  matter  that  other- 
wise would  have  taxen  some  thinking 
and  it  raised  to  unholy  wrath  every 
engineer  in  the  paper's  clientele.  "One 
sees  an  announcement"  says  the  edito- 
rial "that  a  bridge  is  to  be  constructed 
and  then  follows  the  statement  that 
the  engineers  are  preparing  the  draw- 
ings. Why  engineers?  .  .  .  Architects 
as  a  body  have  the  advantage  over  the 
engineer.  They  c-.re  better  trained, 
they  have  a  w.dev  field  in  which  to 
practice  and  this  gives  them  more 
training.  .  .  .  They  are  generally 
drawn  from  men  of  high  intellectual 
ability"  and  mjre  in  the  same  vein  not 
answering  the  rhetorical  question  of 
the  second  sentence  but  proving  the 
worthiness  of  the  architect  as  a  bridge 
builder.  So  far  none  of  the  infuriated 
engineers  who  have  sought  out  the  edi- 
tor of  the  herald  has  been  able  to 
inflict  the  bodily  harm  intended — but 
that  is  because  he  has  retreated  to  the 
refuge  of  his  sanctum  whence  he  is 
vainly  seeking  to  extract  an  apology 
from  the  high  school  sophomore  who 
wrote  the  editorial  that  afternoon  the 
editor  wa;.  out  on  Devonshire  St.  admir- 
ing the  intellectual  way  the  architects 
were  putting  down  those  funny  founda- 
tions of  the  First  National  Bank< 
Building. 

*     *     * 

Rupert  Hughes  has  written  a  new 
best  seller  in  which  the  New  York  water 
supply  competes  against  sex  as  the 
major  interest.  If  we  can  only  get 
enough  novelists  to  take  engineering 
seriously  the  profession  may  in  time 
amount  to  something. 


A.  S.  M.  E.  Holds  Convention 
in  Montreal 

The  annual  convention  of  the  Amer- 
ican Society  of  Mechanical  Engineers 
was  held  at  the  Mount  Royal  Hotel, 
Montreal,  May  28-31,  with  an  attend- 
ance of  about  250  from  all  parts  of  the 
United  States.  Members  of  the  Engi- 
neering Institute  of  Canada  took  an 
active   part   in   the    proceedings. 

The  technical  program  gave  special 
prominence  to  papers  on  hydro-electric 
development  in  view  of  the  many  im- 
portant enterprises  of  that  character 
now  under  way.  0.  P.  Hood,  chief 
mechanical  engineer  of  the  U.  S. 
Bureau  of  Mines,  presented  a  paper  on 
"Lignite  Char,"  its  production  and 
possibilities,  showing  how  lignite  might 
be  made  a  marketable  fuel  without  re- 
sorting to  the  briquetting  process, 
which  was  followed  by  a  discussion. 

_  A  paper  prepared  by  Julien  C.  Smith, 
vice-president  of  the  Shawinigan  Water 
and  Power  Co.,  dealt  with  power  de- 
velopment in  Quebec.  He  estimated 
the  potential  electric  energy  of  the 
province  at  approximately  13,000,000 
to  15,000,000  continuous  kilowatts,  the 
available  commercial  waterpower  being 
about  4,500,000  kw.  of  continuous 
power,  and  outlined  the  various  com- 
panies engaged  in  power  distribution 
and  the  difficulties  they  had  en- 
countered. H.  R.  Naylor,  assistant 
works  manager  of  the  Angus  shops  of 
the  Canadian  Pacific  Ry.,  gave  a 
description  of  steel  car  construction. 
R.  B.  Wolf,  of  New  York,  treated  of 
"Management  Engineering  in  the  Paper 
Industry."  The  development  of  hydro- 
electric power  plants  in  Ontario  was  set 
forth  in  a  paper  by  Frederick  A.  Gaby 
of  Toronto. 

At  the  session  of  the  thirtieth  Fred 
W.  Cowie,  consulting  engineer  to  the 
Montreal  Harbor  Commission,  pre- 
sented a  comprehensive  paper  on  the 
port  of  Montreal,  describing  its  growth 
and  progress  during  the  last  hundred 
years  and  the  measures  taken  to  over- 
come climatic  difficulties.  The  after- 
noon was  devoted  to  excursions  -and 
visits  of  inspection  to  industrial  plants. 
The  principal  feature  of  the  concluding 
day  of  the  convention  was  an  address 
on  aircraft  by  J.  A.  Wilson,  secretary 
of  the  Canadian  Air  Board,  showing 
what  had  been  done  during  the  last 
three  years  in  the  adaptation  of  avia- 
tion to  peace-time  purposes. 

The  nominating  committee  made  the 
following  selections  for  1924  officers: 
President,  Fred  R.  Low,  editor  Power; 
vice-presidents,  George  I.  Rockwood, 
M.  L.  Cooke,  W.  J.  Sando-  and  treas- 
urer, W.  H.  Wiley. 

Highway  Officials  Association 
Fills  Vacancies 

Vacancies  on  the  executive  committee 
of  the  American  Association  of  State 
Highway  Officials  have  been  filled  as 
follows:  Lewis  D.  Blauvelt,  state  high- 
way engineer,  Colorado,  to  succeed 
D.  P.  Olson;  W.  S.  Keller,  state  high- 
way engineer,  Alabama,  to  succeed 
G.  P.  Coleman.  Mr.  Blauvelt's  term 
expires  in  1926  and  Mr.  Keller's  term 
in  1927.  The  executive  committee  ap- 
proved the  appointment  of  Clifford 
Older,  state  highway  engineer,  Illinois, 
to  represent  the  Association  on  the 
Standards  Committee  of  the  American 
Engineering  Standards  Committee.  Mr. 
Coleman  presented  his  resignation  as 
chairman   of  the   executive   committee. 


Florida  East  Coast  Ry.  Plans 

Improvement  work  on  the  1923  pro- 
gram of  the  Florida  East  Coast  Ry.  in- 
cludes the  following  items,  in  addition 
to  numerous  sidetracks  and  yard  track 
extensions:  Grade  reduction  and  long 
passing  track  at  White  City;  engine 
terminals  at  New  Smyrna  in  connection 
with  recent  extension  of  freight  yards; 
extensive  bridge  work  at  South  Jack- 
sonville and  Little  River;  new  departure 
tracks  for  the  freight  yards  at  New 
Smyrna,  South  Jacksonville  and  Fort 
Pierce.  Construction  of  20  miles  of  the 
new  line  from  Okeechobee  to  Miami  (see 
Engineering  News-Record  of  March  8, 
p.  459)  is  already  under  contract  and 
it  is  planned  to  build  15  miles  more  to 
Pahokee.    

Shasta  Route  Blocked  by  Railroad 
Tunnel  Fire 

Fire  in  the  timber  lining  of  a  South- 
ern Pacific  R.R.  main  line  tunnel  10 
miles  north  of  Redding,  Calif.,  on  May 
22  caused  a  cave-in  that  for  several  days 
blocked  the  Shasta  Route  which  is  the 
only  direct  rail  connection  between 
California  and  the  Pacific  Northwest.  A 
shoofly  built  around  the  tunnel  was  put 
in  service  on  May  29  at  which  time  the 
hauling  of  baggage  and  mail  by  motor 
trucks  for  a  distance  of  29  miles  around 
the  blocked  tunnel  was  discontinued. 
Passengers  were  not  taken  over  the 
trvick  route,  instead,  until  the  shoofly 
was  completed,  they  walked  a  distance 
of  200  yd.  around  the  tunnel  on  an  easy 
grade,  thus  transferring  to  trains  on 
the  far  side  of  the  blocked  tunnel.  En- 
deavor was  concentrated  on  getting  the 
shoofly  in  operation  so  that  trains  could 
go  through,  and  on  May  28  no  predic- 
tion as  to  date  of  reopening  the  tunnel 
was  offered  by  company  officials. 

This  fire  brought  out  comment  on  the 
importance  of  completing  the  Natron 
cut-off,  a  projected  secondary  route  over 
the  Siskiyous  to  the  east  of  the  present 
line  and  on  which  considerable  con- 
struction work  has  already  been  done. 


To  Stabilize  Construction  by 

Analysis  and  Forecast 

As  a  means  of  preventing  inflation 
in  the  construction  industry  a  special 
committee  of  the  American  Construc- 
tion Council,  following  a  meeting  in 
New  York  May  31,  at  which  Secretary 
of  Commerce  Hoover  was  present,  has 
announced  a  plan  for  keeping  the  pub- 
lic informed  of  conditions  with  regard 
to  labor  and  materials.  The  program 
involves  the  collection  and  analysis  of 
statistics  which  will  form  the  basis  of 
a  weekly  forecast  covering  the  United 
States  as  a  whole  and  also  individual 
districts.  The  membership  of  the 
council's  special  committee,  which  met 
at  the  office  of  Franklin  D.  Roosevelt, 
president  of  the  council,  included 
Edwin  F.  Gay.  of  the  New  York 
Evening  Post;  M.  C.  Rorty,  president, 
National  Bureau  of  Economic  Re- 
search; Brig. -Gen.  R.  C.  Marshall,  Jr., 
general  manager,  Associated  Gen-ral 
Contractors  of  America,  and  Noble 
Foster  Hoggson,  chairman  of  the  coun- 
cil's executive  committee.  Secretary 
Hoover  was  accompanied  by  Dr.  John 
M.  Gries,  chief  of  the  Division  of 
Housing  and  Construction  of  the  U.  S. 
Bureau  of  Standards.  The  program 
recommended  to  flatten  out  the  peaks 
and  valleys  in  the  building  industry 
has  received  Mr.  Hoover's  endorsement. 
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Enoineerind  Societies 


Calendar 

Annaal   Meetingrs 


SOCIETY  FOR  THE  PROMOTION  OP 
EXGIXEERIXG  EDUCATION; 
Annual  Convention.  Ithaca,  N.  Y., 
June  20-23. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATIORIALS,  Philadelphia  ; 
Annual  Meeting.  Atlantic  City, 
N.   J.,   June   25-29. 

\MERICAN  SOCIETY  OP  CIVIL 
E.N'GINEERS,  .\"eiv  York.  Annual 
Convention,    Chicago,    July    11-13. 

XEW  EX'GLAXD  WATER  WORKS 
ASSOCIATION.  Boston.  Mass,  ; 
Annual  Convention.  Burlington, 
Vt,  Sept.  18-21,  1923. 

AMERICAN  PUBLIC  HEALTH  AS- 
SOCI.XTIOX.  New  York ;  Annual 
ileeting.    Boston.    Oct.    8-11. 


The  Associated   General   Contractors 

of  America  recently  organized  a  chap- 
ter at  Houston,  Tex.,  with  Bailey  Houx 
as  president,  Charles  K.  Horton  as  vice- 
president,  H.  C.  Vogt,  secretary,  and 
Thomas  L.  Murray,  treasurer. 

The  Columbus,  Ohio,  Engineers'  Club 
at  a  recent  meeting  installed  the  fol- 
lowing officers  for  the  coming  year: 
H.  D.  Brunning,  president;  C.  D.  Mc- 
Guire,  secretary;  Ross  Purdy,  treasurer; 
and  W.  H.  Dittoe  and  G.  F.  Schlesinger, 
vice-presidents. 

The  Providence,  R.  I..  Engineering 
Society  will  on  June  9,  1923,  for  its  an- 
nual automobile  outing  trip  go  to  Fair- 
banks Farm,  Greene,  R.  I.,  the  home  of 
Frederick  R.  Inman.  Return  will  be  by 
way  of  the  Scituate  dam. 


8= 


Personal  Notes 


=j 


[  1 

John  Paul  Davis,  city  engineer, 
Logansport,  Ind.,  has  resigned  to  ac- 
cept a  position  with  the  Bowyer  Con- 
struction Co.,  Newcastle,  Ind.,  with 
which  he  had  previously  been  con- 
nected. 

W.  H.  Ellison  and  Earle  Russell 
of  .San  Francisco,  Calif.,  have  formed 
a  partner.ship  for  the  practice  of  struc- 
tural engineering,  with  a  San  Francisco 
office  in  charge  of  Mr.  Ellison  and  a 
Los  Angeles  office  in  charge  of  Mr. 
Russell. 

Col.  W.  W.  Crosby,  formerly  of 
Baltimore,  and  now  sujierintendent  of 
Grand  Canyon  National  Park,  Arizona, 
returned  last  week  from  a  trip  around 
the  world,  during  which  he  took  ad- 
vantage of  his  visit  to  the  Orient  to 
study  highway  conditions  there.  He 
made  stops  in  Hawaii,  Japan,  the 
Philippines,  Hong  Kong,  the  Malay 
.States,  Ceylon,  and  Suez,  and  then  went 
to  Seville  to  attend  the  International 
Road  Congress,  He  is  now  in  Wash- 
ington and  expects  to  return  to  the 
Grand  Canyon  shortly, 

Carl  P.  Hibbard  has  left  T-ockwood, 
Greene  &  Co.,  to  enter  the  organization 
of  Stone  &  Webster,  Inc.,  of  Boston, 
Mass.  Mr.  Hubbard  is  a  graduate  of 
Tuffs  College.  Following  his  gradua- 
tion he  obtained  a  broad  experience  In 
construction  work  with  the  Aberthaw 


Construction  Co,  of  Boston  and  with 
Lockwood,  Greene  &  Co.  At  the  begin- 
ning of  the  war  he  enlisted  as  a  pri- 
vate in  the  First  Reserve  Engineers  of 
New  York  which  later  became  the 
Eleventh  Engineers.  He  went  to 
France  with  this  regiment,  was  com- 
missioned as  first  lieutenant  soon  after 
his  arrival  and  was  later  promoted  to 
a  captaincy.  After  being  discharged 
from  the  army  he  was  made  resident 
engineer  for  Lockwood,  Greene  &  Co., 
later  becoming  supervision  engineer 
stationed  at  Chicago.  He  is  now  in  the 
Chicago  branch  of  the  Stone  &  Webster 
organization. 

Major  Graham  A.  Bell  has  resigned 
as  vice-president  of  the  Canadian  Na- 
tional Railways  in  charge  of  finance, 
and  resumed  his  former  office  as  deputy 
minister  of  railways  and  canals  for  the 
Canadian  Government.  The  post  of 
vice-president  in  charge  of  finance  and 
accounts  will  remain  unfilled  for  the 
time  being  and  under  the  direction  of 
President   Thointon. 

Andreas  Baalsrud,  Norwegian  di- 
rector of  public  roads,  who  is  traveling 
in  America  investigating  problems  of 
highway  construction,  is  visiting  Win- 
nipeg, Can.,  to  confer  with  the  Mani- 
toba highway  commissioner  and  engi- 
neers. 

Norman  F,  Brown,  vice-president  of 
the  Dravo  Contracting  Co.,  Pittsburgh, 
Pa.,  has  resigned  and  will  engage  in 
private  practice  in  Pittsburgh  as  a  con- 
sulting engineer  dealing  \vith  rail- 
road and  transportation  problems  and 
municipal  work, 

William  T.  Crowley,  city  engineer 
of  Lock  Haven,  Pa.,  has  resigned  to 
become  associated  with  the  Smallman 
Brice  Construction  Co.,  as  general 
superintendent  of  construction  on  a 
large  reinforced-concrete  warehouse  at 
Birmingham,  Ala. 

Major  General  Lansing  H.  Beach, 
the  Chief  of  Engineers,  is  paying  a  per- 
sonal visit  to   Missouri  River  noints. 

E.  L.  HooPEs,  division  engineer, 
Pennsylvania  R.R.,  has  been  trans- 
ferred from  Grand  Rapids,  Mich.,  to 
Columbus,  Ohio. 

L.  L.  Mills,  city  engineer  of  San 
Rosa,  Calif.,  has  resigned  to  enter  pri- 
vate practice,  effective  June  1. 

Seaton  Schroeder,  Jr,,  has  opened 
a  consulting  engineering  office  in  the 
Victory  BIdg.,  Philadelphia,  Pa.,  for 
surveys,  investigations,  reports,  indus- 
trial design  and  supervision.  Mr. 
Schroeder  was  connected  with  the  Civil 
Engineering  Corps  of  the  Navy  during 
the  war  and  later  with  the  Turner 
Construction  Co.  and  William  T.  Ander- 
son, Inc. 

Lynch  Construction  Co.,  Inc.,  an- 
nounce the  occupation  on  May  1  of 
new  offices  at  1619-1623  Pershing 
Square  BIdg.,  New  York  City. 

The  James  H.  Herron  Co.,  Cleveland, 
announces  that  it  hag  associated  with 
it  George  W.  Helling,  who  will  a.ssume 
charge  of  the  department  of  steel  and 
concrete  inspection. 

Warren  J.  MacEvoy  and  Harry  E. 
NoNEMAKRR.  Newark,  N.  J.,  have 
formed  a  partnership,  the  MacEvoy 
Construction  Co.,  for  concrete  building 
construction.  Mr.  MacEvoy  has  been 
in  charge  of  the  new  $2, .500, 000  Center 
Market  at  Newark,  for  the  Clifford 
MacEvoy  Co.,  and  Mr.  Nonemaker, 
prior  to  being  superintendent  for  the 
same  project,  was  connected  with  the 
Industrial  Engineering  Co.,  New  York 
f  ifv. 


R.  W.  E.  Bowxer  has  been  appointed 
division  engineer  of  the  Pennsylvania 
R.R.  at  Grand  Rapids,  Mich.,  succeed- 
ing E,  L.  Hoopes,  transferred. 

Major  George  J.  Richards  has  suc- 
ceeded Major  Hodges  as  U.  S.  Engineer 
at  Memphis,  Tenn,,  in  charge  of  the 
first  and  second  districts  of  the  Mis- 
sissippi River  Commission.  Major 
Hodges  is  transferred  to  Fort  Sam 
Houston,  Texas. 

R.  C.  Starrett,  field  engineer  for  the 
Merced  Irrigation  District  at  Merced, 
Calif.,  has  been  appointed  chief  engi- 
neer of  the  district,  filling  the  vacancy 
caused  by  the  death  of  Rex  C.  Starr. 

F.  A.  Rhodes  has  been  reappointed 
city  engineer  and  city  manager  of  San 
Diego,  Calif. 
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Thomas  M.  Arthur,  contractor. 
West  Toronto,  Ontario,  died  May  20, 
aged  62  years.  Mr.  Arthur  was  for 
some  years  associated  with  the  civil 
engineering  staff  in  the  early  activities 
of  the  Canadian  Pacific  Ry.,  Iron 
Mountain  division,  and  later  was  con- 
nected with  the  Duluth,  Mesaba  & 
Northern  Ry.  on  the  Iron  Mountain 
division. 

Charles  W.  Knight,  of  the  civil 
engineering  firm  of  C.  W.  Knight  & 
Son,  Rome,  N.  Y.,  died  recently  at  the 
age  of  76  years.  Mr.  Knight  had  been 
engaged  for  fifty  years  in  the  design 
and  building  of  many  of  the  large  sewer 
and  water  systems  in  New  York  State. 

Lewis  Neil  Hopkins,  assistant  engi- 
neer, Syracuse  office  of  the  New  York 
State  Highway  Department,  died  re- 
cently of  injuries  sustained  in  a  motor 
accident  at  Cortland,  N.  Y.  Mr.  Hud- 
son came  to  New  York  from  Baltimore. 

Myron  Lewis  Thompson,  Brooklyn, 
N.  Y.,  for  many  years  construction  en- 
gineer with  the  Standard  Oil  Co.,  died 
May  26,  aged  60  years.  In  his  work  for 
the  Standard  Oil  Co.  Mr.  Thompson 
traveled  all  over  the  world.  Several 
years  ago  he  joined  the  engineering 
staff  of  the  Texas  Oil  Co. 

Herman  C.  Schneider,  East  Orange, 
N.  J.,  died  May  20.  at  the  age  of  52. 
He  was  founder  of  the  Herman  C. 
Schneider  Building  Construction  Co.  of 
Newark,  N.  J.,  which  began  the 
project  of  the  Robert  Treat  Hotel,  and 
also  erected  theaters,  schools  and 
apartment  buildings  in  Newark, 

Prof.  Ernest  D.  Partridge,  Brigham 
Young  University,  Provo,  Utah,  died 
recently  in  a  Denver,  Rio  Grande 
&  Western  train  wreck  near  Price, 
Utah,  while  en  route  to  the  American 
Association  of  Engineers  convention  at 
Norfolk,  Va.  He  was  professor  of 
agricultural  engineering  at  Brigham 
Young  University  and  was  in  charge 
of  the  engineering  and  mathematics 
courses.  After  the  meeting  of  the 
A..\.E.  he  was  to  have  visited  several 
Eastern  colleges  and  then  to  have  re- 
turned to  the  Agricultural  College  at 
Ames,  Iowa,  to  spend  three  months 
specializing  on  road  building  problems, 
under  a  scholarship  recently  granted 
him. 

Robert  A.  Lawrie,  for  twenty  years 
surveyor  of  White  County  and  city  en- 
gineer of  Monticello,  Ind.,  died  May  21 
at  Richmond  from  a  stroke  of  apoplexy. 
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[[Construction  Equipment  and  Materials  JJ 

Asphalt  Conference  Cuts  Varieties  to  Ten 

Elimination  of  Eighty  Grades  Made  by  Unanimous  Adoption  of  New 
Scale  of  Penetration  Limits  by  Users  and  Producers 


Engineering  News 

USERS  and  producers  of  asphalt 
for  street  and  road  work,  in 
conference  with  the  Division  of 
bimplified  Practice  of  the  U.  S.  De- 
partment of  Commerce  in  Washing- 
ton, D.  C,  May  28,  agreed  by  unani- 
mous vote  to  limit  the  varieties  (as 
determined  by  the  penetration  tsest) 
of  asphalt  for  all  purposes  of  paving 
to  10  standard  ranges  of  consistency, 
thus  eliminating  about  80  varieties 
called  for  in  highway  and  paving  specifi- 
cations during  1922,  according  to  a  sur- 
vey of  shipments  made  by  the  producers. 
The  new  scale  of  penetration  limits 
comprises  9  grades  for  paving  purposes, 
(Table  lA),  and  4  grades  for  brick 
and  block  joint  filler  shown  in  Table  IB; 
only  one  of  the  joint  filler  grades,  how- 
ever, is  different  from  those  in  Table  lA. 
The  action  of  the  conference  is  in  line 
with  Secretary  Hoover's  program  for 
the  elimination  of  waste  in  industry  and 
will  be  submitted  for  ratification  to  all 
of  the  state  highway  departments,  city 
and  county  engineers,  engineering  soci- 
eties concerned  with  asphalt  specifica- 
tions, and  producers  of  asphalt.  In  the 
event  of  approval  by  80  per  cent  of  the 
list  canvassed  the  new  scale  of  con- 
sistencies will  be  issued  in  pamphlet 
form  by  and  with  the  approval  of  the 
Department  of  Commei-ce  as  one  of  its 
series  of  simplified  practice  recommen- 
dations. 

The  conference  last  week,  following 
one  on  April  24  limited  to  asphalt  pro- 
ducers, was  attended  by  official  repre- 

Standard  Dimensions  for 
Face  Brick 

At  a  preliminary  meeting  at  the  De- 
partment of  Commerce  May  11  between 
a  committee  of  the  American  Face  Brick 
Association,  J.  W.  Ginder,  chairman, 
Specifications  Committee  of  the  Super- 
vising Architect's  Office,  Treasury  De- 
partment; A.  L.  Harris,  American  In- 
stitute of  Architects,  Washington, 
Paul  E.  Holden,  U.  S.  Chamber  of  Com- 
merce, and  R.  M.  Hudson  of  the  Division 
of  Simplified  Practice,  it  was  resolved 
that  the  Department  of  Commerce  be 
asked  to  call  a  general  confei-ence  con- 
sisting of  representatives  of  face  and 
common  brick  manufacturers,  archi- 
tects, contractors,  builders,  and  federal 
representatives  some  time  during  the 
week  of  June  18  to  consider  the  adop- 
tion of  the  following  standard  dimen- 
sions for  face  brick:  Rough  face  brick 
"approximately  8x23x31  in.  Smooth 
face  brick  "approximately  8x23x31   in. 

A  partial  survey  recently  conducted 
by  the  American  Face  Brick  Association 
showed  that  167  plants  throughout  the 
United  States  manufactured  39  different 
sizes  of  rough  brick  during  1922,  and 
that  141  plants  manufactured  smooth 
brick  in  36  varieties. 


Record  Staff  Report 

sentatives  of  the  American  Society  of 
Civil  Engineers,  the  American  Society 
for  Municipal  Improvements,  state 
highway  departments,  municipal  street 
and  paving  bureaus,  the  U.  S.  Bureau 
of  Public  Roads,  the  U.  S.  Geological 
Survey  and  the  Chamber  of  Commerce 
of  the  United  States.  The  action  of  the 
conference  marks  a  definite  step  for- 
ward in  the  simplification  of  highway 
specifications  for  asphalt  and,  if  rati- 
fied, will  result  in  a  marked  reduction 
of  wasteful  practices  in  the  operations 
of  production.    When  the  case  for  fewer 


Table  1 — Penetration   Limits  for 
Asphalt 

Approved  by  Conference  of  Users  and 

Producers  at  Washington,  D.  C, 

May  28,  1923. 

A. — Asphalt  for  Roads  and 
Pavements 

25-30  85-100 

30-40  100-120 

40-50  120-150 

50-SO  150-200 
60-70 

B. — Asphalt  for  Joint  Filler 

30-50  60-10* 

S0-60»  85-100* 

*These  three  grades  the  same 
as  in  tabulation  in  above. 

Table  2 — Penetration  Limits,  Ten- 
tative   Standards,    American 
Society  for  'Testing 
Materials 

25-30  70-90 

30-40  90-120 

40-50  120-150 

50-60  130-175 
60-70 


grades  of  asphalt  was  presented  and 
discussed  in  Engineering  Neivs-Record 
of  Sept.  28,  1922,  p.  539,  and  subsequent 
issues,  it  was  stated  that  "multiplicity 
and  non-uniformity  of  specification  re- 
quirements have  reached  a  point  which 
demands  nation-wide  co-operative  ac- 
tion on  the  part  of  engineers,  con- 
tractors, and  producers  to  secure  a  re- 
duction in  the  number  of  different 
grades  of  asphalt  called  for  without  in 
any  way  lowering  the  quality  of  con- 
struction involved."  As  a  means  of 
improving  the  conditions  thus  outlined 
the  action  of  the  conference  comes  as 
the  initial  decisive  move. 

The  meeting  last  week,  at  which  Wil- 
liam A.  Durgin,  chief  of  the  Division 
of  Simplified  Practice,  presided,  was  ar- 
ranged primarily  to  secure  agreement 
betvveen  the  producing  and  the  consum- 
ing interests,  which  were  about  equally 
j-e^vesented.  As  a  basis  for  discussion. 
R.  M.  Hudson,  of  the  Commerce  Depart- 
ment, presented  the  results  of  a  survey 
of  asphalt  shipments  in  1922  (by  per- 
centages) submitted  according  to  an 
agreement  reached  by  the  producers  at 
their  meeting  with  the  Division  of 
Simplified  Practice  April  24.     The  fig- 


ures showed  a  total  of  88  grades  for 
paving  asphalt  and  2  additional  grades 
for  brick  and  block  filler,  or  a  total  of 
90,  based  on  returns  from  14  producing 
companies,  representing  a  large  propor- 
tion of  the  country's  output.  Approxi- 
mately 81  per  cent  of  ship-ments  fell 
within  the  penetration  ranges  in  the 
scale  of  grades  tentatively  adopted  by 
the  American  Society  for  Testing  Ma- 
terials and  approved  in  April  by  the 
producers.  The  number  of  different 
grades  which  raise  the  total  to  90  are 
found  principally  in  the  remaining  19 
per  cent  of  shipments.  These  figures 
were  cited  by  Prevost  Hubbard,  of  the 
Asphalt  Association,  as  conclusive  evi- 
dence of  the  feasibility  of  eliminating 
excess  varieties,  and  reinforced  the 
statistics  presented  at  the  April  24 
meeting  by  Col.  R.  Keith  Compton  of 
the  Baltimore  Paving  Commission. 

Changes  in  A.S.T.M.  Scale 

Opening  the  discussion  from  the  con- 
sumer's point  of  view.  Col.  Compton 
stated  that  in  general  there  was  no 
objection  to  the  A.S.T.M.  penetration 
scale.  On  his  suggestion  the  state  and 
city  engineers  withdrew  from  the  meet- 
ing for  a  brief  conference,  which  re- 
sulted in  an  endorsement  of  the  scale 
with  the  elimination  of  the  70-90  gi-ade 
and  several  other  changes.  William  H. 
Kershaw,  of  the  Texas  Co.,  pointed  out 
that  there  was  practically  no  demand 
for  the  80-90  grade.  After  further  dis- 
cussion, the  grades  70-90,  90-120,  and 
150-175  were  eliminated  and  for  them 
were  substituted  grades  of  85-100,  100- 
120,  120-150,  150-200.  With  these 
changes,  the  scale  of  penetration  limits 
shown  in  Table  lA  was  approved. 

It  was  emphasized  by  Mr.  Durgin 
that  the  ladder  of  standard  grades  will 
accomplish  its  object  only  if  purchasers 
of  asphalt  adhere  strictly  to  it  by  call- 
ing for  and  accepting  material  vrithin 
the  range  of  limits  shown.  In  specify- 
ing, for  example,  the  40-50  grade,  the 
highway  engineer  is,  in  effect,  calling 
for  45  penetration  with  a  tolerance  of 
5  points  above  and  below  that  figure. 
To  emphasize  this  point,  Mr.  Durgin 
rearranged  the  figures  of  Table  1  to 
indicate  the  practical  working  out  of 
the  new  scale. 

Along  the  same  lines,  Mr.  Ker- 
shaw made  a  plea  for  an  adherence  to 
the  ladder  in  Table  1,  saying  that  "if 
purchasers  attempt  to  work  out  refine- 
ments in  the  scale  approved  the  result 
of  this  conference  is  nil."  The  approved 
scale  of  penetration  limits,  on  motion 
of  R.  S.  Townsend,  of  the  Atlantic  Re- 
fining Co.,  becomes  effective  for  deliv- 
eries after  Jan.  1.  1924. 

In  the  discussion  preceding  the  adop- 
tion of  Table  1  a  number  of  points 
covering  the  production  and  use  of 
asphalt  were  touched  upon.  Speaking 
for  the  U.  S.  Bureau  of  Public  Roads, 
A.  T.  Goldbeck  said  that  the  penetra- 
tion i-anges  tentatively  approved  by 
the  .A..S.T.M.  coincided  with  those  of 
the  Bureau.  In  selling  asphalt  to  meet 
a  10-point  range  in  penetration  limits, 
according  to  Mr.  Kershaw,  the  refin- 
eries actually  hold  to  a  narrower  range 
to  allow  for  slight  variations  and  to 
make  sure  that  the  product  will  fall 
within  the  ranges  specified.  The  prac- 
tice in  Chicago,  according  to  Edward 
N.  Eaton,  of  the  Board  of  Local  Im- 
provements, is  to  specify  for  sheet  as- 
phalt a  penetration  of  50,  with  a  def- 
inite leeway  up  or  down.  New  York 
City,  according  to  Dr.  Felix  Kleeberg, 
of  the  Department  of  Public  Works,  has 
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recently  standardized  asphalt  specifica- 
tions for  the  -ive  boroughs  of  the  city 
in  which  an  odd-scale  penetration — that 
is,  35-45,  45-55,  etc., — was  adopted. 
From  the  producer's  point  of  view, 
Herbert  Spencer,  Standard  Oil  Co.  (New 
Jersey) ,  spoke  of  the  undesirability  of 
having  the  stills  make  special  runs  to 
produce  asphalt  of  non-standard  grades. 
Another  disadvantage  under  the  same 
head  is  the  resulting  inability  to  make 
deliveries  quickly  from  stock. 

Joint  Filler 

The  eopference  also  adopted  four 
standard  penetration  limits  for  brick 
and  block  joint  filler,  as  indicated  in 
Table  IB.  This  table,  it  will  be  noted, 
adds  only  one  new  grade  to  the  nine 
shown  in  Table  lA.  This  additional 
grade,  of  30-50  penetration,  is  intended 
primarily  for  brick  pavement ;  the  other 
three  gr'ades— 50-60,  60-70,  and  85-100 
— are  intended  for  admixture  with  sand 
to  form  an  asphaltic  grout  for  use  in 
stone  block  construction.  The  three 
latter  grades,  while  they  are  included 
in  Table  lA,  are  repeated  in  Table  IB  to 
indicate  to  the  paving  engineer  the  com- 
plete range  of  four  standard  grades  of 
material  for  joint  filler. 

After  the  approval  by  the  conference 
of  the  penetration  scale  for  paving  as- 
phalt and  for  joint  filler,  Prevost  Hub- 
bard, of  the  Asphalt  Association,  was 
appointed  to  bring  the  action  of  the 
conference  before  the  forthcoming  an- 
nual meeting  of  the  American  Society 
for  Testing  Materials.  The  Department 
of  Commerce  will  transmit  to  highway 
officials  and  producers  throughout  the 
country  the  results  of  the  action  of  the 
conference  with  regard  to  a  standard 
scale  of  penetration  limits  and  ask  for 
endorsement. 

Personnel  of  Conference 
For  the  American  Society  of  Civil 
Engineers  and  also  the  American  Soci- 
ety of  Municipal  Improvements,  Col.  R. 
Keith  Compton,  Baltimore  Paving  Com- 
mission, was  the  official  delegate.  J.  H. 
Cranford  was  the  delegate  of  the  Fed- 
erated American  Engineering  Societies. 
Irving  W.  Patterson,  chief  engineer, 
represented  the  Rhode  Island  State 
Highway  Department.  The  state  high- 
way departments  of  Pennsylvania  and 
New  Jersey  were  represented,  respec- 
tively, by  Malcolm  H.  Ulman  and  Fred 
H.  Baumann.  Municipal  paving  depart- 
ments were  represented  by  Dr.  Felix 
Kleeberg,  New  York,  Edward  N.  Eaton, 
Board  of  Local  Improvements,  Chicago, 
and  George  Cobb,  Baltimore  Paving 
Commission.  For  the  U.  S.  Bureau  of 
Public  Roads  A.  T.  Goldbeck  and  B.  A. 
Anderton  attended. 

For  the  producers  the  representatives 
were:  H.  R.  Gundlach,  U.  S.  Asphalt 
Refining  Co.  and  the  Interocean  Oil  Co.; 
C.  N.  Forrest  and  C.  M.  Foster,  Barber 
Asphalt  Co.;  W.  H.  Kershaw,  the  Texas 
Co.;  Herbert  Spencer,  Standard  Oil  Co. 
(New  Jersey);  Burton  L.  Boye,  Stand- 
ard Oil  Co.  (New  York);  Irvin  K.  Gilns 
and  R.  S.  Townscnd,  Atlantic  Refining 
Co.;  Leroy  M.  Law.  Slew  Orleans  Refin- 
ing Co.;  H.  T.  Hulin,  Mexican  Petroleum 
Corp.;  Prevost  Hubbard,  Asphalt  Asso- 
ciation. 

Other  intere.sts  represented  at  the 
conference  were  the  Chamber  of  Com- 
merce of  the  United  States  by  E.  W. 
McCulIough;  National  Slag  Association, 
by  H.  .T.  Love;  Ei'fjinrerinp  Nev'n- 
Rernrd,  by  R.  K.  Tomlin,  .Tr. ;  U.  S. 
Geological  Survey,  bv  Frank  .1.  Katz. 
and  K.  W.  Cottrell. 


Strong  Paper  for  Cement  Bags 

To  insure  against  breakage  during 
shipment  and  handling  on  the  job,  the 
Atlas  Portland  Cement  Co.  has  adopted 
an  extra  heavy  old  manila  rope  fibre 
paper  for  its  bags.  A  sample  of  the 
paper  is  employed  as  the  cover  of  the 
company's  bi-monthly  publication,  the 
"Contractors  Atlas,"  as  a  means  of  ac- 
quainting cement  users  with  the  quality 
of  the  material  in  the  new  containers. 
Paper  made  from  new  manila  fiber, 
it  is  stated,  is  not  as  strong  as  that 
manufactured  from  fiber  taken  from 
old  rope.  Before  being  made  into  bags 
for  cement  the  paper  is  carefully  tested 
by  the  paper  manufacturer  and  when 
the  bags  are  received  at  the  cement  plant 
samples  are  submitted  to  the  laborato- 
ries for  test  to  insure  adequate  strength. 

For  cement  users  who  are  consider- 
ing whether  or  not  to  order  shipments 
in  paper  bags  the  following  advantages 
for  the  paper  containers  are  advanced: 
With  the  non-returnable  paper  bag 
there  is  no  loss  from  stolen  or  damaged 
cloth  cement  bags.  The  expense  of 
cleaning,  sorting,  bundling  and  storing 
cloth  bags  is  eliminated.  Freight 
charges  for  hauling  empty  cloth  bags 
are  wiped  out.  Paper  bags,  it  is  claimed, 
are  more  easily  handled  on  the  job  for 
th^re  is  no  time  lost  in  untying  and 
shaking;  a  paper  bag  may  be  ripped 
open,  allowing  the  cement  to  slide  easily 
into  the  loading  skip  of  the  mixer. 


Functions  of  Trade  Associations 
Indicated  by  Vote 

Approval  of  the  existence  of  properly 
functioning  trade  associations  for  each 
important  branch  of  industry  and  com- 
merce in  the  country  was  voted  by 
business  organizations  afl[iliated  with 
the  Chamber  of  Commerce  of  the 
United  States  in  a  recent  preliminary 
referendum  canvass  of  answers  to 
eight  propositions  taken  from  the  re- 
port of  the  special  committee  created 
by  action  of  the  Board  of  Directors 
of  the  National  Chamber  in  1922  to 
"make  a  general  survey  of  trade  asso- 
ciations, consider  activities  of  trade 
associations  which  are  in  the  interest 
of  the  public  and  of  the  fields  of  enter- 
prise which  are  represented."  The 
committee  expressed  itself  as  of  the 
opinion  "that,  while  a  minority  of  trade 
associations  may  have  engaged  in  prac- 
tices which  have  laid  them  open  to 
complaint  under  the  law  with  respect 
to  restraints  of  trade,  the  vast  major- 
ity have  proved  their  great  value  for 
the  advancement,  day  by  day,  of  the 
processes  of  production  and  distri- 
bution." 

Committee's  Recommendations 

The  committee  laid  down  as  its 
recommendations  three  rules  with  re- 
lation to  the  statistical  activities  of 
trade  associations,  as  follows: 

"Reports  of  members  to  their  asso- 
ciation should  be  accurate  and  suffi- 
ciently complete  to  prevent  miscon- 
struction. 

"As  distributed  to  the  membership, 
the  statistics  should  not  be  accompanied 
with  any  interpretation  or  other  com- 
ment which  could  induce  or  facilitate 
concerted  action  on  the  part  of 
members. 

"All  statistics  regarding  priced  nhould 
lie  confined  to  closed  transactions,  and 
should  not  refer  to  pending  transac- 
tions or  future  transactions." 


To  Cut  Roofing  Varieties 

At  a  convention  of  the  Prepared  Roof- 
ing Association  in  Washington  May  23, 
the  organization  adopted  resolutions 
favoring  a  reduction  in  varieties  from 
27  to  10.  A  committee  will  draft  reso- 
lutions and  a  plan  for  elimination  which 
will  be  carried  forward  in  co-operation 
with  the  Division  of  Simplified  Prac- 
tice of  the  Department  of  Commerce. 


Business  Notes 


=j 


=j 


Chausse  Oil  Burner  Co.  has  been 
incorporated  in  Michigan  to  manufac- 
ture oil-burning  apparatus  for  asphalt 
street  repairing,  for  installation  in 
electric  railway  cars,  for  production  of 
house  furnace  burners  and  the  manu- 
facture of  oil-burning  hand  torches. 
The  company  is  incorporated  for 
$100,000  and  its  officers  are  W.  McK. 
White,  president,  W.  G.  Chausse,  vice- 
president,  Wray  P.  White,  secretary. 
Offices  have  been  opened  in  Detroit 
and  plans  are  being  made  for  the  loca- 
tion of  a  factory  either  in  Detroit  or 
in  a  nearby  city. 

H.  E.  Marks  Corp.,  Pittsburgh, 
manufacturer  of  gypsum  roofs,  an- 
nounces the  appointments  of  Henry  M. 
O'Grady,  as  sales  representative  in 
Richmond.  Va.,  and  adjacent  territory, 
and  of  William  B.  Smith  as  district 
sales  representative  in  Texas  and 
Louisiana,  with  headquarters  in  San 
Antonio. 

Edward  L.  Soule  Co.,  San  Fran- 
cisco, has  established  an  office  at 
Fresno,  to  care  for  the  iron  and  steel 
requirements  of  the  San  Joaquin  Val- 
ley. Floyd  T.  McKune  is  the  local 
representative.  The  Soule  company  is 
preparing  plans  for  a  fabricating  shop 
and  warehouse  to  be  located  at  Fresno 
to  serve  the  district  from  Modesto  to 
Bakersfield. 

George  C.  Jones.  Inc.,  New  York, 
announces  that  Frank  C.  Boes  has 
joined  the  organization  in  the  capacity 
of  treasurer,  in  direct  charge  of  sales 
of  road-building  machinery  and  con- 
struction equipment. 

Combustion  Enoineering  Corp., 
New  York,  manufacturer  of  stokers 
and  other  power-plant  equipment, 
announces  the  appointment  as  its 
Southern  agent  of  T.  J.  Cleary,  Cand- 
ler  Building,   Atlanta,   Ga. 

Southern  Pine  Association,  New 
Orleans,  has  established  a  branch  in- 
spection office  at  2030  Grand  Central 
Terminal  Building,  New  York  City, 
with  T.  M.  Cook,  inspector  in  charge. 
The  object  of  the  new  branch  is  to  give 
quicker  and  more  efficient  service  to 
lumber  buyers  in  New  York,  Brooklyn, 
and  New  Jersey  shipping  points. 

Asphalt  As-sociation.  .T.  E.  Penny- 
backer,  secretary,  announces  the  crea- 
tion of  two  new  district  offices  for  field 
work  and  the  appointment  of  two  field 
engineers  to  succeed  James  R.  Valk, 
deceased,  and  John  B.  Hittell,  resigned 
A  third  district  engineer  will  be  ap- 
pointed shortly.  The  southeastern  dis- 
trict has  been  moved  from  Atlanta,  to 
Charlotte,  N.  C,  and  placed  in  charge 
of  Lloyd  D.  Smoot,  of  Washington. 
D.  C,  formerly  general  superintendent 
of    the    Atlantic    Bitulithic    Co.      Mr. 
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Smoot's  career  has  included  7i  years  of 
service  as  Director  of  Public  Works  at 
Jacksonville,  Fla. 

As  successor  to  John  B.  Hittell,  who 
resigned  recently  as  district  manager  in 
Chicago  to  accept  reappointment  to 
his  old  position  as  chief  street  engineer, 
Chicago  Board  of  Local  Improvements, 
the  Asphalt  Association  has  appointed 
George  W.  Craig,  for  the  past  ten  years 
city  engineer  of  Calgary,  Canada.  From 
1909  to  1913  Mr.  Craig  was  chief  engi- 
neer for  the  city  of  Omaha,  Neb.  From 
1907  to  1909  he  was  engaged  in  engi- 
neei^ng  and  contracting  as  a  member 
of  the  Katz-Craig  Contracting  Co. 

Arrangements  are  being  made  by  the 
Asphalt  Association  to  open  a  new 
southwestern  district  office  in  Kansas 
City,  Mo. 

GiBB  Instrument  Co.,  Bay  City, 
Mich.,  manufacturer  of  electric  welding 
equipment,  has  been  appointed  dis- 
tributor of  the  General  Electric  Co.'s 
arc  welding  electrodes  in  the  Middle 
West. 


which  starts  and  stops  the  unit  within 
predetermined  pressure  limits.  When 
this  type  of  starter  is  used,  the  com- 
pressor is  equipped  with  a  centrifugal 
unloader  which  automatically  relieves 
the  compressor  of  its  load  while  the 
motor  is  starting  up  or  shutting  down 
— a  condition  which  is  essential  to  the 
successful  operation  of  any  automa- 
tically controlled  compressor.  A  water 
control  valve  is  also  furnished  which  is 
operated  by  air  pressure  governed  by  a 
centrifugal  unloader  and  since  the 
lubrication  is  accomplished  by  a  com- 
bination pump  and  splash  system,  the 
unit  is  automatic,  as  it  accurately  con- 
trols the  electric  current,  air  delivered, 
circulating  water,   and  lubrication. 


s? 


Equipment  and  Materials 


New  Air  Compressors  Directly 

Connected  to  Motors 

The  Chicago  Pneumatic  Tool  Com- 
pany has  recently  developed  a  line  of 
high-speed  compressors  which  can  be 
directly  connected  to  electric  motors  or 
internal  combustion  engines  by  means 
of  flexible  couplings.  Because  of  the 
speed  restrictions  imposed  by  the  lim- 
ited area  of  the  compressor  valves  used, 
the  company  states,  such  combinations 
heretofore  have  been  unavailable  and 
as    a    result,    belt   drive    and,   in    some 


New  Subgrade  Scarifier 

For  use  in  scarifying  the  subgrade 
of  roads  preliminary  to  mechanical 
subgrading  the  Lakewood  Engineering 


instances,  gear  drive  have  been  em- 
ployed. 

The  new  compressors  are  of  the  ver- 
tical, duplex,  single  acting,  water-cooled 
type,  fitted  with  Simplate  flat-disc  inlet 
and  discharge  valves.  The  straight  and 
uniform  lift  of  these  valves  affords  a 
maximum  of  effective  valve  area  which 
makes  possible  the  speed  at  which 
these  compressors  operate. 

The  machines  are  built  in  three  sizes, 
having  piston  displacements  of  128,  160 
and  210  cu.ft.  per  minute,  and  are  suit^ 
able  for  working  pressures  of  150  lb. 
per  square  inch.  The  standard  speed 
of  these  sizes  is  600  r.p.m.  Standard 
equipment  includes  a  hand  starter  for 
the  motor  and  an  inlet  valve  unloader 
for  the  compressor. 

For  those  places  where  the  demand 
for  air  is  intermittent  the  motor  can 
be  furnished  with  an  automatic  starter 


snow  from  the  Snoqualmie  Pass  through 
the  Cascade  Mountains  in  Washington 
and  opening  up  the  route  to  traffic  on 
May  1.5  under  a  contract  between  the 
State  Highway  Department  and  Runi- 
sey  &  Jordan,  of  Seattle.  The  shovel 
started  work  on  a  6-mile  stretch  of 
snow-packed  road  on  April  24.  Opera- 
tions were  speeded  by  the  large  capacity 
dipper  and  by  the  use  of  the  caterpillar 
type  of  mounting  under  the  shovel,  per- 
mitting it  to  move  without  delay  for 
laying  planking  or  swinging  around 
mats.  

New  Culvert  Pipe,  in  Four  Sizes, 
Has  Great  Crushing  Strength 

To  meet  the  demands  caused  by  the 
present  heavy  weights  of  motor  trucks 
on  roads  the  W.  S.  Dickey  Clay  Manu- 
facturing Co.,  Kansas  City,  Mo.,  has  de- 
signed a  special  culvert  material  known 
as  triple-strength  vitrified  clay  pipe, 
made  in  sizes  of  15,  18,  21  and  24  in., 
with  the  following  specifications: 

Crushing 

Diam.,  in.       Thick.,  in.      Wt.  per  .Strength. 

ft.,  lb.  lb.  per  lin.  ft. 

15                    l|                   100  4.570 

18                    2                     136  6.400 

21                     2A                 186  6,020 

24                    2h                  240  6.440 

The  advantages  of  this  material  for 
road  culverts,  its  manufacturer  points 
out,  include  its  ability  not  only  to  carry 
heavy  loads,  but  also  to  resist  rust  or 
decay  and  resist  the  action  of  acids. 
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(■(!.,  Cleveland,  has  developed  the 
Graderooter,  shown  in  the  accompany- 
ing illustration.  This  equipment  is  new 
this  season  and  is  designed  to  stand  up 
under  severe  use  on  all  kinds  of  scarify- 
ing work  encountered  on  the  average 
road  job.  Some  contractors  are  using 
the  machine  in  place  of  a  rooter  plow. 
The  rooter  is  furnished  with  two  sets 
of  five  teeth  each  and  one  special  m.an- 
ganese  tooth  alone  for  particularly 
heavy  work.  The  machine  weighs  1,300 
lb.  and  can  be  furnished  for  tractor  or 
team  hitch. 


A 


Steam  Shovel  Clears  Snow 
From  Snoqualmie  Pass 

Equipped  with  a  4-cu.yd.  dipper,  five 
times  the  size  ordinarily  employed,  an 
Erie  steam  shovel  of  the  revolving, 
crawler-tread  type  was  used  in  clearing 


Publications  from  the 
Construction  Industry 

Concrete  Mixers — T.  L.  Smith  Co., 
Milwaukee,  has  just  issued  a  48-p. 
illustrated  catalog  devoted  mainly  to 
its  non-tilting  type  of  concrete  mixers. 
The  first  portion  of  the  text  explains 
in  detail  the  main  parts  of  the  equip- 
ment, including  drum,  discharge  spout, 
frame,  driving  mechanism,  power 
loader,  water  measuring  tanks,  etc. 
The  capacities  of  the  machines  illus- 
trated range  from  4  to  28  cu.ft.  of 
mixed  concrete.  The  power  equipment 
includes  steam  and  gasoline  engines 
and  electric  motors.  The  catalog  con- 
tains detail  specifications  of  the  various 
mixer  types,  data  on  weight  and  cubical 
contents,  and  sketches  showing  dimen- 
sions. 


Swimmhiff  Phol  Sanitation  —  WaXt- 
LACE  &  TiERNAN  Co.,  Inc,  Newark, 
N.  J.,  has  issued  a  bulletin  on  the  use 
of  its  chlorinating  apparatus  for  the 
sanitation  of  swimming  pools. 


SNOW  CLEARED   PROM  SNOQUALMIE 
PASS  BY  STEAM  SHOVEL 


Lumber  and  Its  Utilization — Na- 
tional Lumber  Manufacturers  Asso- 
ciation, Chicago,  announces  a  series  of 
bulletins  on  lumber  and  its  utilization. 
The  subjects  to  be  covered  are:  General 
information,  timber,  lumber,  construc- 
tion, fire-prevention,  craft  and  car- 
pentry. 

Shncr  Gates  and  Hoists — CHAMPION 
Engineering  Co.,  Kenton  Ohio,  is 
distributing  five  leaflets  illustrating 
caterpillar  types  of  sluice  gates  manu- 
factured under  the  Broome  patents.  In- 
formation is  given  also  on  the  company's 
hand  and  power  operated  sluice  gate 
hoists. 
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Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 

c  =1^;  ] 


Average  Weekly  Value  of  May  Contracts  Let 
About  Two  Per  Cent  Heavier  Than  in  1922 

Total  of  1,016  Awards  During  May,  Average  Value  $215,267. 
Compared  With  794  in  April.  Averaging  $250,629 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
either  asked  or  will  soon  be  called  for, 
in  Construction  News,  pp.  333  to  348, 
are  the  following: 

Library,  Cleveland,  0.,  for  Cleveland 
Public  Library  Board,  $3,550,000. 


Engineering  News-Record 

Construction  Cost 

Index  Number 

June,  1923  220.70 

May,  1923  216.70 

June,  1922  166.62 

Peak,  June,  1920 273.80 

1913  100.00 

Engineering  News-Record's  Construction  Cost  Index 
Number  advanced  4  points  since  last  month  due  toi 
stiffening  in  labor  rates.  Prices  of  basic  materials  re- 
mained unchanged  during  month.  The  average  rate  for 
common  labor  is  now  53c.  Thus,  general  construction 
cost  is  32  per  cent  higher  than  one  year  ago  and  19  per 
cent  under  the  peak;  it  is  121  per  cent  above  the  1913 
level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

May    1923  (5  issues  of  E.  N.-R.)     171 

April  1923  (4  issues  of  E.  N.-R.)     160 

May  1922  (4  issites  of  E.  N.-R.)    179 

1913    100.... 

Yearly' 

1922   (entire  year)    130 

1921  (entire  year)    88 

1920   (entire  years) 91 

1913    100 

Engineering  News-Record's  Construction  Volume 
Index  Number  is  171  for  the  month  of  Mav.  and  130 
for  the  whole  of  1922,  as  against  100  for  1913.  This 
means  that  the  actual  volume  of  construction  in  1922 
(not  th«  mere  money-value  of  the  contracts  let  that 
year)  is  30  per  cent  above  the  volume  of  construction 
for  1913.  Our  monthly  volume  number,  171  for  May, 
1923,  is  really  the  increment  of  construction,  and  in- 
dicates the  rate  at  which  contracts  are  being  let  as) 
compared  with  1913  awards. 


VALUE  OF  CONTRACTS  LET  IN  THE  UNITED  STATES  AND  CANADA  DURING  MAY,  1923 

New  Middle  Middle  West  of  Total 

England  Atlantic  Southern  West  Mississippi  Western  United  Stales  Canada  Total 

Waterworks $120,000  $2,244,000  $231,000  $1,445,000  $475,000  $2,457,000  $6,972,000  $357,000  $7,329,000 

Sewers 167.000  3,746,000  414.000  3,502,000  500,000  533.000  8,862.000  190.000  9,052  000 

Bridges 858,000  137,000  660.000  892,000  706,000  10,395.000  13.648,000  245,000  13.893.000 

Excavation,  drainage  and  irrigation 700.000  275,000  2.423,000  115.000  3.513.000  40  000  3  553  000 

Streeta  and  roads 1,316,000  6,417,000  10,402,000  9,215,000  5,471,000  5,446.000  38.267.000  8.261,000  46,528  000 

Industrial  works 3,575,000  3.537,000  1,399.000  6.195,000  5,893,000  2,251.000  22.850,000  1.030.000  23,860,000 

Buildings 9,908,000  30,238,000  6,600,000  22  763.000  4,786,000  7.232.000  81.527.000  7.997.000  89.524  000 

Federal  government..... 115.000  839,000  92,000  1,558,000  281,000  2,885,000  2,885  000 

MisceUaneoiin 115.000  3,984,000  2,568,000  981,000  3.777,000  2.083.000  13.508.000  8.560.000  22,068,000 

Total $16,059,000  $50,418,000  $23,813,000  $45,360,000  $25,589,000  $30,793,000  $192,032,000  $26,680,000  $218,712,000 


The  total  value  of  contracts  awarded 
on  large  engineering  construction  proj- 
ects, in  the  five  May  issues  of  Engineer- 
ing NeivK-Record,  reached  $218,712,000 
as  compared  with  $198,665,000  in  the 
four  issues  of  April.  This  represents 
an  average  weekly  value  of  $43,742,400 
for  May,  against  $49,750,000  during  the 
preceding  month. 

The  weekly  average  for  the  month 
of  May,  $43,742,400,  represents  an 
increase  in  money  value  of  2  per  cent 
above  the  weekly  average  of  $42,889,000 


for  the  corresponding  period  in  1922, 
The  number  of  awards  totaled  1,016 
during  May,  with  an  average  value  of 
$215,267  as  compared  with  794  in  April, 
averaging  $250,629  per  contract. 

Minimum  costs  observed  in  Congtruc- 
tion  News  on  each  class  of  construction 
are  as  follows:  Water-works,  $15,000; 
other  public  works,  $25,000;  industrial 
construction  $40,000,  and  commercial 
buildings,  $1.50.000. 

Of  the  $218,712,000,  a  total  of  $26,- 
680,000    represented    Canadian    awards. 


Coagulation  basins.  Cleveland,  0.,  for 
Baldwin  filtration  plant,  $1,439,000. 


Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  333  to  348,  are  the  following 
large  projects: 

Subway,  New  York,  N.  Y.,  to  Patrick 
McGovern,  $5,976,086. 

Dock,  Superior,  Wis.,  to  Pepard  and 
Fulton,  $1,000,000. 


Labor  Rates  and  Conditions  Throughout  the  Country 


The  industrial  situation  is  one  of 
doubt.  The  key  lies  in  the  construction 
industry,  where  prices  of  materials  and 
rates  of  labor  have  advanced  to  pro- 
hibitive levels.  The  reaction  is  a  cur- 
tailment of  new  projects  where  urgency 
is  not  essential.  The  chief  reason  for 
high  cost  is  that  the  building  program 
outgrew  the  capacity  of  the  industry. 
90  far  as  labor  and  materials  are  con- 
cerned. 


The  "buyers'  strike"  seems  to  be 
confined  principally  to  the  New  York 
district,  where  construction  valued  at 
$175,000,000  has  been  shelved.  New 
York  is'  also  the  only  one  of  twenty 
cities  reporting  monthly  to  Enpincering 
Ncim-Rccnrd  to  show  strike  conditions 
in   the  building  trades. 

The  bricklayers,  now  on  strike,  re- 
present the  key  craft  in  the  New  York 
building  trades,  which  in  turn  form  the 


basis  for  similar  trades  throughout  the 
country.  The  trouble,  therefore,  now 
developing  in  the  key  industry  may, 
in  a  vfu-y  short  time,  react  unfavorably 
upon  the  entire  business  situation. 

The  common  labor  rate  for  the  nation 
as  applied  to  pick-and-shovcl  men  in 
construction  operations,  is  placed  at 
B.3c.  per  hr.  as  against  51c.  for  the 
preceding  month,  according  to  Engi- 
veftinii  Nrwg-Rccord'H  figures.     Local 
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CURRENT  BUILDING  TRADES  WAGE  RATES  PER  HOUR 
(Higher  rates  indicated  by  +,  decreases  by — ) 

Structural 

Brick-              Car-            Hoisting            Hod                Pile  Iron  Common 

Cities                                            layers            penters        Engineers        Carriers         Drivers  Workers  Labor 

Atlanta      ?1  J2|       4-?0.90            ?0.70            $0.30            $0.f6  l0.3Q(a..r^ 

Baltimore   150               1.00          .80@1.00         .87i            ?0.65  .80©!. 00  .30(5,. SO 

Birmingham 1.00                 .75          ..iO@1.00       .15®. 25        1.00  .20^.30 

Boston 1.25              1.05        1.00@1.2S          .821               .95  1.12|  .60^.70 

Cincinnati 1.25           +1.05  +1.05         +.821        +1.05  +1.0S                 .45 

Chicago +1.15              1.15                  1.10        1.10  1.05  +.85 

Cleveland 1.40              1.25  1.25             .87^             1.00  1.25                 .87^ 

Dalka     +1.50              1.00  1.00            .40               .87^  1.00  .30®. SO 

Denver 1.37^®1.50     1.12i  1.12|@1.18f  .75@.81J      1.00  1.15|  ,35®. 55 

Detroit 1.121  .80  .80®. 90       .50®. 60  1.00  .60®. 80  .50 

Kansas  City +1.37J  1.00  ^1.00®1.2S     +.90  1.00  +1.07|      +.40®. 70 

LosAngeles 1.25  87^®!. 00    87i@1.00        .62|  1.00  .50 

Minneapolis +1.12|  +.87^  +.87|  +.711  +.871         +.55 

Montreal +1.00  .65  .50  +.35  .50  .65  +.30 

NewOrleans 1.00  .85  .90  .65  .80  1.00  .3S@.40 

NewYork 1.50  +1.25        1.2S@1.50        1.00  1.00  1.12|         .50®. 75 

Pittsburgh 1.30  1.20  1.12^  +1.00  +1.2S  +.60 

St.  Louis 1.50  1.25        1.2S®1.37^     +1.25  1.00  1.25  .45®. 90 

San  Francisco 1.25  1.00  1.00  .81|  1.00  1.12|         .50®. 55 

Seattle 1.12^  1.00.  1.00  93f  1.00  1.12J         .S0®.62J 

Philadelphia 1.37|  1.12i  1.00  .75®!. 00       1.10  1.10  .50®. 65 

building  conditions  are  as  follovifs:  and  carpenters,  latter  will  demand  ad-  found  work  on  jobs  not  covered  by  the 

Atlanta — Some  building  being  held  vance  of  12Jc.  per  hr.,  July  1.  Struc-  Mason  Builders'  Association, 
up;  general  feeling  of  uncertainty  in  tural  iron  workers  will  demand  Increase  Pittsburgh  —  Scarcity  of  carpenters 
construction  field.  Carpenters  advanced  of  17^c.  per  hr.  Sept.  1.  and  common  laborers;  enough  of  other 
from  70c.  to  90c.  per  hr.  New  York — About  2,000  bricklayers  trades.  Labor  shortage  in  steel  mills 
Chicago  —  Landis  Award  Board  on  strike  on  jobs  covered  by  the  Mason  probably  reached  lowest  point,  as  those 
granted  carpenters  advance  from  $1  Builders'  Association.  Over  $150,000,-  preferring  outdoor  employment  in  Sum- 
to  $1.15  per  hr.;  bricklayers,  from  $1.10  000  of  new  construction  work  affected,  mer  have  already  left  the  mills, 
to  $1.15;  caisson  workers,  from  97ic.  Employers  offer  $10,  with  bonus  of  $2  St.  Louis  —  An  acute  shortage  of 
to  $1.10  and  common  laborers,  from  per  day,  until  Jan.  1,  1924.  Unions  bricklayers;  offering  bonuses  of  $1  to 
72ic.  to  85c.  per  hr.  demand  $12  per  day  contract  for  two  $3  per  day.  Structural  iron  workers 
Kansas  City — Shortage  of  bricklayers  years.     All   bricklayers,   however  have  also   granted   a   bonus   of   $1   per   day. 

Monthly  Prices  of  Construction  Materials 

Ups  and  Downs  of  the  Market 

Pig      Iron  —  Market     quiet     during  Gravel  advanced   5c.  in   St.  Louis  and  Louis  due  to  shortage.    Prices  dropped, 

month;    Birmingham    base   still   at   $27  10c.  per  cu.yd.  in  Minneapolis;  declined  however,   20c.  in   Dallas,   $1   in   Kansas 

for  No.  2  foundry.    Southern  No.  2  iron  in  Detroit.     Sand  rose  25c.  in  both  Cin-  City  and  $2  per  M.  in  Baltimore,  where 

advanced  50c.  in  New  York  and  $1   in  cinnati      and      Minneapolis;      advanced  yards  have  caught  up  with  orders.    Hol- 

Philadelphia;  gray  forge  dropped  $1.50  slightly  in  Detroit  and  went  up  5c.  per  low   tile   higher   in   Cleveland,  Atlanta, 

in  Philadelphia  and  No.  2  foundry,  $1  cu.yd.   in   Dallas   due   to   higher   labor  St.  Louis  and  Detroit;  down  in  Boston 

per  ton  in  Pittsburgh,  since  last  month,  costs.     Crushed    stone,    i-in.,    advanced  and  Cincinnati. 

Railway  Supplies — Track  bolts  up  25c.  5c.  in  St.  Louis  and  li-in.,  15c.  per  ton  Lumber — Pine  rose  $4.25  per  M.  ft.  in 
per  100  lb.  at  Pittsburgh  mill.  All  track  in  Cincinnati,  during  month.  Kansas  City  on  8-in.,  and  $1.25  on  12-in. 
supplies  higher  in  San  Francisco.  No  Lime — Both  lump  and  hydrated  re-  timbers,  and  $11  in  Boston  on  2-in. 
change  in  ties  and  rails.  ported  higher  in  St.  Louis,  Detroit,  dimension  lumber;  declined  75e.  in  De- 
Pipe — Birmingham  mill  base  on  cast-  Kansas  City,  Cincinnati,  Boston  and  troit  on  1-in.  boards.  Fir  advanced 
iron  pipe  unchanged  since  May  3,  still  Minneapolis.  Los  Angeles  reports  only  $3.50  in  Cincinnati  on  8-in.  timbers  and 
$49  per  ton  on  6-in.  and  over.  Chicago  decline,  that  of  25c.  per  bbl.  in  com-  75c.  on  2-in.  dimension;  dropped  50c.  in 
warehouse  price  up  $2  per  ton;  slight  mon  lump.  Minneapolis  on  1-in.  boards  and  $1  on 
rise  in  St.  Louis.  New  York  warehouse  Cement — iPrices  stable  throughout  2-in.  dimension,  also  $1  per  M.  ft.  in 
discounts  on  black  wrought-steel  pipe,  country.  Of  thirty  cities  i-eporting  Denver  on  12-in..  sti-uctural  timbers, 
reduced  four  to  five  points;  galvanized,  monthly  to  E.  N.-R.,  all  show  no  change  General  price  level  about  the  same  in 
five  to  six  points,  following  recent  re-  except  Kansas  City  and  Denver.  The  other  cities,  with  some  soft  spots  here 
duction     on     Pittsburgh     basing     card,  former  reports  slight  advance  and  the  and  there. 

Sewer  pipe,  3  to  36-in.,  lower  in  Cincin-  latter  an  equally  slightly  decline.  Explosives — ^Forty    per    cent    gelatin 

nati   and   Atlanta;   advanced   somewhat  Structural  Steel — Slight  improvement  dynamite   advanced   slightly  in   Cincin- 

in  Los  Angeles  and  Kansas  City.  in    steel    buying.      Demand    principally  nati   and   Atlanta;    no  other  important 

Road    and    Paving    Materials — Road  for  tank  plates  and  car  material.    Min-  changes, 

oils  advanced  slightly  in  St.  Louis  and  imum    on   plates   remains   at  $2.50   per  Pine  Piles — Price  f.o.b.  New  YorK  up 

Dallas,    due    to    reported     scarcity    of  100  lb.,  Pittsburgh,  with  some  contract  lie.    per    lin.ft.    by   barge    and    Ic.    by 

Mexican  crude.     Asphalt  also  higher  in  tonnages  quoted  at  $2.55@$2.60.     Price  lail,   during   month.     Advances  due   to 

Dallas  and  St.  Louis  but  down  in  Kansas  >  trend    in    steel    plates    taking    upward  wage    increases    at    production    points. 

City  and  Los  Angeles.     Granite  paving  turn.     Structural  also  firmer;  demand  Northern  agents  depleting  labor  supply 

blo,cks  up  $3  per  M.  in  Cincinnati  and  somewhat  restricted  owing  to  postpone-  in    Southern   cutting   areas,   to   serious 

30c.  per  sq.yd.  in  Kansas  City.     Wood  nient   of  many   new   building   projects,  de.gree. 

block  higher  in  New  York  and   Boston  Bars  firmer;  buying  still  at  $2.40@$2.50  Scrap — Dealers'  and  producers'  prices 

but  lower  in  Kansas  City  and  St.  Louis,  per  100  lb.  at  mill.  lower  in  New  York  and  St.  Louis, 

due  to  reduction  in  cost  of  raw  materials  Brick  and  Hollow  Tile — Common  brick  Linseed    Oil — New    York    price    un- 

in  the  latter  two  cities.  up  50c.  in  Boston,  $1.50  in  New  Orleans,  changed  in  month.     Chicago  up  12c.  per 

Sand,   Gravel  and   Crushed   Stone —  ?2  in  Cincinnati  and  $1  per  M.  in  St.  gal.  since  May  3. 
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Price  ftdrmnces  since  last  month  are  indicated  by  heavy  type;  declines  by  ilnUca 


PIC  IRON — Per  Grces  Ton — Quotations  compiled  by  The  Matthew  Addy  Co.: 


2.75). 


CINCINNATI 

No.  2  Southern  (filicon  2.25  I 

Northern  Basic 

Southern  Ohio  No  2  (siliccn  1.75®  2.25). 

NEW  YORK,  tidewater  delivery 
Southern  No.  2  (sihcon  2.25  &  2.75) 

BIRMINGHAM 
No.  2  Foundry  (>Uicon  2.25  @  2.75) 

PHILADELPHIA 
EaatemPa..  No.  2X.  (2.25Si  2.75  sil.).  . 

VirgmiaNo.  2  (silicon  2.25  @  2.75) 

Banc 

Gray  Forge 


CHICAGO 

No.  2  Foundry  Local  (.'■ilicon  1.75  @  2.25) 

No.  2  Foundry  Southern  (silicon  2.25  @  2.75) . . . . 

PITTSPURGH,  including  freight  charge  from  the 
Valley 
No.  2  Foundry  Valley  (silicon  1.75  @  2.25).. 

Basic 

Beuemer 


$31.55 
32.27 
33.27 


34  94 

27.00 


32  64 
35  17 

31    50 

30.00 

33  00 
33.01 


.11. on 
31.00 
31.00 


J25.52 
25.02 
22.50 


28.56 
17.50 


26.36 

28.34 

23  50(325  50 

25.00 

23  50 

24  17 


24.16 
25.00 

26.96 


RAILWAY  SUPILIES 


STEEL  RAILS— The 

Chicago  for  carload  or 
eharged  aztra: 


Standard  bessemer  rails. ..  .  143.00 

Standard  openhearth  rails. .  43-00 

light  rails.  8  to  10  lb 45   00 

Light  rails.  12  to  14  lb 45  00 

Light  rails.  2S  to  45  lb 45.00 

Rerolled  RaiU 

•Per  100  lb. 


are  per  ton  f.o.b.   Pittsburgh  and 
than  carload  lots  5c.  per  100  lb.  is 


Year  Ago 
S40.00 
40  00 
30Ci  32 
30(3  32 
30(ff.32 
28.00 


liam 

J43  00 
2  00* 
2  00* 
2.00' 


Chicago 
J43  00 
43  00 
43.00 
43.00 
43.00 


St. 

Louis 
143.00 

43.00 
43®  45 
43@45 
43@45 


RAn.WAY  TIES — For  fair-aiaed  orders,  the  following  piices  per  tie  hold: 


6  In 


by  8  J  Ft. 

t1    50 

I   25 


Cniieago,    White    Oak 

(^cago,  Hardwood  and  Red  Oak 

Chicago. . .  .Empty  Cell  Crcosoting  (add'l) .45 

San  Francisco Gieen  Douglas  Fir .84 

San  Francisco.  Empty  Cell  Creosoted   Douglas  Fir  1 .  70 

St.  Louis.  White  Oak    I   30 

St.  Louis  (creosoted)  (sine  treat<^d) I  70 

St.  Louis.  Red  Oak.  plain 1 .  20 

St.  Louis,  Sap  pine-cypreas 1 .  05 


by  81  Ft. 

J1.65 

1   40 

.50 

1  14 

2  25 
1.55 
2  05 
1.45 
1.30 


TRACK  SUPPLIES — The  following  prices  arc  ba.w  per  100  lb.  f.o.b.    Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 


. Pittsburgh 

One  Ye 

June  7  Ago 

Standard  spikes,  A-'". 

and  larger 13    15 

Track  bolu 4. 25® 4  50 

Standard  section  angle 

bars 2  75  2  40 


Chicago  St.  Louis  ciieo    ham 


2  75       4  nn      4  25     3  00 


PIPE 


WROUGHT  PIPF-The  following  discount/'  are  to  johbern  for  i 
OB  tbalataat  J'ittsburgh  basing  card: 

BUTT  WELD 

Steel  Iron 

Inehw                Black             GaW.                       Inches  Black 

llo3 62                 50)                         Itoll  50 

LAP  WELD 

1 55                 43)                   2  Ji 

2|to6 59                 47)                   2)lo4  ^* 

7  and  « 56                 431                   4J  to  6  .  M 

9  and  10 54                 411                   7  to  12 U 

Hand  12  S3  40 


BUTT  WELD.  EXTRA  STRONG,  PLAiNlENDS 
...60  49j  rtolj 30 


50J 
LAP  WELD.  EXTRA  STRONG.  PLAIN  ENDS 


53 


2!  to  4... 

4ito6 56 

7and8 52 

9  and  10 45 

II  and  12            .  44 


42) 
46) 
45) 
39) 
32) 
31) 


2)  to  4 29 

4)to6 28 

7and  8     21 

9tol2 16 


STEEL  PIPE— Ffom  i 
hold/for  steel  pipe: 


arehouses  at  the  pla 


ned   the  following  discounts 


I  to  3  in.  butt  welded 48% 

2)  toI6  in.  lap  welded 44% 


New  York 

I  to  3  in.  butt  welded 34% 

2i  to  6  in.  lap  welded 30% 

Malleable  fittings.  Classes  B  and  C.  handed,  from 
plus  10%.  Cast  iron,  standard  size.s,  21 ;%  off. 


47% 

-  Galvaoiied  ■ 

Chicago 

37% 

34% 


St  Louis 

52% 


.-  York  stock  sell  at  list 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots: 

-New  York 

Birmingham  One  .San  Fran- 

p  Mill         June  7  Year  Ago ,' Chicago  St.  Louis    eisco 

4  in ;'}53.00  $6S.50(a<67  50  $51.80  S64.20      261.60  S64. 00 

6in.andover     49.00    62 .  50  A  63  50  T^S  80(<!<  49 .  80      60.20        57.60     60.00 

Gas  pipe  and  Class  ".\,'*  $5  per  ton  extra;    16-ft.  lengths,  $1  per  ton. 


CLAY  DRAIN  TILE— The  foUowingprices  are  per  1000  lin.ft.: 


Size,  In.  June  7 

3     J45.00 

4     55.00 

5     80.00 

6     105.00 

8     170.00 


One 

Year  .^go  St.  Louis 

$40.00  $40  00 

50.00  40.00 

80.00  

100.00  75.00 

150.00  no.oo 


Chicago 
$62.50 
75.00 
100.00 
175.00 
187.50 


$76.50 
97.75 
127.50 
212.50 


Dallas 

$73  00 
83  00 
108  00 
133  00 
199.00 


SEWER  PIPE — The  following  prices  are  in  centa  per  foot  for  standard  pipe  in 
car  load  lota,  f.o.b.,  except  as  otherwise  stated: 


New  York  Pitts-    1 
Size.  In  Delivered    burgh 

3 $0    114 

4 114 

5 171 

.171 
.266 
.399 
.513 
.684 
.95 
I  14 
I   52 

1  71 

2  99 
3.312 
4.41 
5.0225 


6 $0.24 

S 38 

Jl  10 57 


15 I.l3t 

18 I  65j 

20 I.98t 

22 2  64t 

24 2  97t 

27 4  8lt 

30 5  33t 

33 6  93t 

36 7  9lt 


1.125 
1.375 
1.625 


Louis   Chicago 

$0.15 

$0.10       .15 


.405 
.675t 
945t 


San 
Fran- 
cisco 
10.12 
.15 
.18 
.21 


1  26t 
l.62t 
2.65t 
3.25t 
3.95t 
4.30t 


.90 
1.25 
1.50 
2  00 
2  25 
4  60t 
5.94t 

6  88t 

7  50t 
12 


1.071 

i!44 
1.89 
3.34 
4.06 
4.99 
5.42 


Bofton 10  127 

Minneapolis 

Denver .  135* 

Seattle 13 

I^oe  Angeles 13 

New  Orleans II2« 

(Cincinnati. .tS 

Atlanta 09* 

Montreal,  rfcfirer^rf .681 

Detroit 11/ 

Baltimore    .  126 

Kansas  City.  Mo .15* 

Philadelphia 124 

*4-in.,  6-in..  9-in,.  respectively. 


to.  I9S    80.308     $0  505     $1 


./» 
.i,5« 
.45t 
.1755 
.189 
.21* 
.1871 
tDouble  Sir 


I  70 
2.60t 
I  65 
1.182 
I  gn 

i.ne 

4.  sot 
.5265     2  34t 
.567       1.89 
.40  .SO 

545        I   89t 
t3-in.  special. 


24  36 

975t  $5.90»; 
5.66t 


495 
.476 
■  H 
.4?« 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS— Following  are  prices  per  gallo 
f.ob  place  named: 

New  York.  45%  asphalt. .    .     (at  twminall 

New  York,  65%  asphalt (at  termlnall 

New  York,  binder (at  terminal) .    . 

New  York,  flui       (at  terminal)... 

New  Y.ik.  liquid  asphalt (al  termftial) . . 

PI.  Louis.  50(*6O%  asphalt 
SI    ly.iiis.  40(^,50%  asphall 
Chicago.  40-50%  asphall 
fhlrago,  M   inr;  i,.p|,nll 
ti.lla-.  4  5%a-pti»U 

Dallas.  55%  a-sphall 

Pallas,  binder         

San  Francisco,  binder,  per  < 


I  8,000  gal.  minimua 


June  7 

One  Year  Ag 

$0.0525 

$0.05 

.0525 

.045 

06 

.055 

0575 

.05 

06 

.06 

osti 

.05 

osss 

n',25 

.05 

055 

.0525 

04t 

.10 

04BS 

.13 

Ml 

15 

•  Fob.  Oleum,  Cal.  Fraight  toSfta  Fraociseo,  lOo.  per  ton. 
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lb.  drums)  and 


Package 
$19.00 

21  00 
22.25 
17.00* 
27.10 
24.75 
24  00 
25.45 
32  50 
21.00 
28.00 
26.00 

22  47 
22.50 
28.00 
21.50 
21.00 
S7.  SO 

/7  not 


Bulk 
$15.00 


17 

00 

16 

III) 

II 

no* 

21  10 

20.50t 

19 

in 

27 

so 

15 

on 

21 

nil 

2H 

50 

18 

411 

19 

50 

26 

no 

IK 

511 

IR 

no 

'j:> 

so 

1 1 

OOJ 

ASPHALT— Price  per  ton  in  packages  (350-lb.  bbl: .  or  425-1 
bulk  in  carload  lots,  f.o.b.  points  listed: 

New  York  {Mexican) 

Boston  (Mexican) 

Chicago  {SianoUnd) 

San  Francisco, /.o. 6.  refinery^  Oleum,  Cal 

Dallas.  (Teins) 

Seattle,"!)"  grade  (California) 

Denver  (California) 

Minneapolis /.o.b.  Twin  Cities  (Stanolind) 

St.  Louis  (Mexican) 

Baltimore  (Standard  Oil) 

Montreal  (Imperial) 

Atlanta  (Mexican) 

Detroit  (Mexican) , 

Cincinnati  (Kentttcky  Rock) 

Maurer,  N.  J.  (Bermadez) 

Maurer,  N.  J.  (Mexican) 

Philadelphia  (Mexican) 

Kansas  City  (Texas) 

Los  Angeles  "D"  grade  (California) 

*Freight  to  San  Francisco.  80c.  per  ton. 

tP.o.b.  Richmond,  Cal. 

tP.o.b.  El  Segundo  refinerj-. 

NOTE — Barrels  or  drums  are  optional  in  most  cities."^  About  6  bbls.  to  the 
ten,  and  from  4  to  5  drums:   200  to  300 gal.  to  the  ton. 

PAVING  STONE— 

New  York  (grade  I) 5-m.  granite,  30  blocks  per  sq.yd.$  1 34.50perM. 

About  4s8x4  dressed 3. 50 per  sq.yd. 

About  4x8x4  common B.IOper  sq.yd. 

Basalt  block  4x7x8 70.00  per  M. 

5-iD  granite  I  $I30.00perM. 

28  blocks  per  sq  yd.  I  ' 

Granite 2.66  per  sq.yd. 

5-in.  Granite $106  00  per  M. 

Granite 2. 85  per  sq  yd. 

Granite 100.00  per  M. 

Granite.  4x8x4 3.  25  per  sq.yd. 

Granite $138 .  00  per  M. 

4x8x4  dressed 3   10  per  sq.yd. 

2  90  per  sq.yd. 


Chicago 

San  Francisco 

Boston 

Atlanta 

Detroit 

Baltimore. .  .  . 

Montreal 

New  Orleans 
Cincinnati. . . . 


St.Louis {3^»^J 

Kansas  City 

Philadelphia 


Granite 3.55  per  sq.yd. 

Granite 134  50perM. 


FLAGGING— 

NtwYork 


r  Bronx,  4  ft  wide $0.  22  per  sq.ft. 

">'-nhattan,  4  ft.  wide  .         .22persqlt. 


]  Queens,  5  ft  wide 24  per  sq.ft. 

L6x24-in.  cross-walk I  .  10  per  lin.* 

Chicago 1 8  in.  wide per  lin. 

CURBING— ATfui  York:  Bluestone  per  lin, ft.,  fob.  barge  New  York,  5  x  16  i 
80c.;  5  X  20  in..  Queens,  85c.  St.  Louis:  Class  ".V  straight,  delivered,  5  x  16  i 
$1.40  per  lin.ft.    Chicago:  5x  8  in.,  $1.65;  6  x  8  in  ,  $i.95  per  lin.ft.  delivered. 


WOOD  BLOCK  PAVING- 

New  York  (delivered) 

New  York  (delnered) 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle.... 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal 

Detroit 

Detroit 

Cincinnati .  .  

Kansas  Ci*v 

Philadelphia 


Size  of  Block       Treatment 


3.19 

2  65 

3,00@3  25 

2  50 

J  9,j 
Off  market 
2  62 
2  00 
2  45 
2  65 
2  95 
3.90 
none  used 
4.50 
2.84 
3.00 
2.38 
;' .  7.5 


CONSTRUCTION  MATERIALS 

SAND  .\ND  GRAVEL — Price    for  cargo  or  carload   lots  to   contractor   is  as 
follows,  per  cu.yd.: 

.  Gravel   

, I J  In. . -Jin, —Sand ■ 

One                         One  One 

Year                      Year  Year 

June  7         Ago       June  7      Ago     June  7        .\go 

NewYork $2  25       $1.75       $2,25       $1.75  $1   25     $1   00 

Denver 1,90        2.50         1.90         2.50  I  00       I    10 

Chicago 2.00         1.80        2.00         1.80  2  00       1   80 

St.Louis 2.40t       1.25t       2.45         1.30t  2  lOt      1    lOf 

Seattle 1.25         1,25         1.25         1.25  1   25       I   25 

DaUas 2.25         2.25         2.25         2.25  195       2  25 

MinneapolU 1.85*       1.50        2  lO*       1.50  125       1.00* 

Cincinnati 1 .  5Ct       I.87J       1.50t       1,87!  1  SOt     1,43 

SonFrancisco 2,15         2,25         2,15         2  25'  150       150 

Boston 1.50t       2,40          l,50t       2.40  1  .  20t      1.65 

NewOrleans 2  85         2.08J       2.«5         2.08i  1   25       I   35 

Los  Angeles 0  75*       l.50f       0  85*       l.50f  I    lOt      135+ 

Atlanta 1 .  90t       1   85t        l.90t       I   85t  1    24t      1    15t 

Detroit 1  6S        2.00        1.6S        2.00  2  02*     2  00 

Baltimore 1.86          1.40         2.06         160  0  60t     2.00 

Montreal 1 ,  25t       1 ,  25t       l,50t       l,50t     I   25t      1 .  25t 

Birmingham  (Crushed  slag  used  instead  of  gravels  l,45t     l.25t 

Philadelphia 1,85          1.50         1.95          1,55  1.90       1.60 

KansasCity 1.60         2.00         1.60        2.00  0.66t*12C 

New  York — Grit,  $1.75  per  ou.  yd.;  ready  mixed.  $2.25 

LoE  Angeles — ^FVeight  from  quarry,  70c.  per  ton,  and  is  included  inaboveprice. 

•  At  pit. 

t  Per  ton. 


CRUSHED  STONE- 

otherwi.=e,  is  as  follow 


New  York 

Chicago 

St.  Louis  delivered.  ... 

Dallas  

Sftn  Francisco 

Boston,  ■ieliiered 

Minneapolis,  "'  plnnt.. 

Kansas  City 

Denver 

Seattle    deUvrrrd 

Atlanta 

Cincinnati 

L»s  Angeles 

Detroit 

Baltimore 

Montreal 

Birmingham  delivered 

Phildelphia 

Pittsburgh 

Cleveland 

*Per  ton. 


-Price  for  «argo  or  carload  lots  f.o.b.  city, 
,  per  cu.yd.: 

I J  In 


June  7 
$1  65 
2.00 
2.10 
I  2  50 
2.15 
1.75" 
2  00 
1.50 
3.50 
J  00 
2.00* 
1  90* 
1.60 
1.75 
2.50 
1.80* 
3.20 

1  80* 

2  85 
3.25* 


1.60 
1.65 
2  73 
2  25 

3.00* 

2  00 
2.10 
3.50 
3.00 

I   90* 

1  75 
1.75* 
1.90* 
1.75* 
2.00* 

3  20 
1.70* 

2  85 
3.00* 


June  7 
$1  75 
2  00 
2  35 
2  50 
2,15 

1  75' 

2  25 
1.50 

3  50 
3,00 
2  00" 
7,9"' 
I    60 

I   75 

2.55 

1.90* 

3.10 

I  65* 

2.85 

3.25* 


In 

le  Year  A, 
$1   75 
1.60 

1  65 
2.73 

2  25 

3  00* 
2.25 
2.10 
3.50 
3.00 

I  90* 
1.75 

1  85* 
1.90* 
1.65* 
l.60» 
3.10 
1.55* 

2  85 
3.00* 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton.  at  plants 


l)-In. 

Youngstown  District $1.30 

Steubenvillc  District 1 .  40 

Ironton  District . . . .- 1 .  40 

Easton,  Catasauqua,  Pa 0 .85 


Birmingham,  Ala. 

Buffalo,  N.  Y.,  and  Erie,  Pa 

Cleveland,  Ohio 

Eastern  Pa.  and  Northern  N.  J 

Western  Pennsylvania 

Longdale  and  Glen  Wilton,  Va 
Toledo,  Ohio    , 


1.05 

.25 


J-In. 
$1  40 
1.40 
1.40 
0.90 
1.15 
1.25 
1  45 
1.20 
1,25 
I  25 
1.50 


Roofing 
$2,00 
2,00 
2,00 
2,50 
2  05 
2,25 
1  45 
2.50 
2.00 
2.50 
1  50 


Sand 

$1.30 

1.40 

1.40 

0.80 
1.25 
1  25 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing 
New  York $18  20 

20,  CO 

23  20 

22  00 

22  50 

16  80 

22,00 

25,50 

24.00 

21.00 

24,00 


$13  10 
20,00 
20  00 

15,00 


$3  75* 
l,50t 
3  75- 
4.25* 


U  40  

16,00  

2 1,00  (white)     1.70t 

20  00 

2,80t 

2'.  55 

2,35+ 
2  40+ 
13  50t 


$3.00(33.25* 
1.50+ 
3  00* 
2.50* 
2.50+ 


1.75+ 
1.50+ 

2.70  + 

20.00: 


Chicago,         

St.  Louis 

Boston 

Dallas 

Cincinnati 

San  Francisco 

Minneapolis 

Denver 

Detroit 

Seattle  paper  saekc 

Los  Angeles 

Baltimore 24,25  17.25 

Montreal 21,00  21    00 

Atlanta 23,50  15,00 

New  Orleans ,    .  ,  . 

Philadelphia   16,00  15,00  13  501  12, SOt 

KansaaCitv 28,00  24,00  3,12'  2.96* 

*Per  280^1b.  bbl,  (net),  +Per  180-lb,  bbl,  (netV  tPer  ton— Refund  of  IDc.  per 
bbl.  Minneapohs  quotes  brown  common  lump  lime:  Kelly  Is.  white  is  $1.70, 
Sheboygan  $1.60.  New  York  quotes  hydrated  lime  "on  cars"  in  paper  sacks; 
lump  lime  "alongside  dealers  docks"  or  "on  cars." 


NATURAL  CEMENT— Price  to  dealers  per  bbl.  tor  500  bbl.  or  over,   f.o.b., 

exclusive  of  bags:  June  7       One  Year  Ago 

Minneapolis  (Rosendale) $2.80                $2.80 

Kansas  Citv  (Ft.  Scott) I   50                 1 .  60 

Atlanta  (Magnolia) 1 1 .  00  per  ton  1 1 .  00  per  ton 

Cincinnati  (Utica) 1,72                  1,77 

Boston  (Rosendale) 2  60                0,80  per  hag 

St,  Louis  (Camev) 2  85 2^10 


PORTLAND  CEMENT— Prices  to  con 
points  listed  wilho'it  fcif?.'.     Cash  discc 

New  York,  del,  by  truck $2. 70@  2. 

New  York,  alongside  dock  to 

dealers 2  30 

Jersey  City 2,48 

tractors  per  bbl,  in  « 
unt  not  deducted. 
One  Month  Ago 
80      $2,70(3  2.80 

2.30 
2  48 
2.80 
2.20 
2,24 
2,46 
2.47 
2.41 
2.48 
2.37 
2.14 
2.41 
2.48 
2.43 
2  35 
2,71 
3.30 
2.39 
2.85 
2.90 
2.25 
2  85 

2  54 

3  40 
2  65 
2  50 
2  42 
2  25 
2  41 
2  39 

20c,  each  in  Canada, 
ots,  without  bags,  to  cc 

Hudson.  X,  Y 

Leeds,  .\la 

Hannibal,  Mo 

Lehigh  Valley  Distric 

Wj-andotte,  >Tioh 

.Alppns.  Mich 

irload  lots  f.o.b. 

One  Year  Age 
$2.40@2  50 

2   10 
2  32 
2  50 

Chicago 2.20 

P'ttsburgh 2,24 

2  07 
2  12 

Cleveland ■        2,46 

Detroit 2.48 

Indianapolis 2.4! 

Toledo                           2,48 

2  36 
2  37 
2  31 
2  39 

2  26 

Duluth 2   14 

Peoria 2  '♦1 

Cedar  Rapids 2  48 

2  04 
2   18 
2  31 
2  24 

2  21 

2  83 

NewOrleans 3  30 

Minneapolis 2,39 

3  00 
2  34 
2  90 

Seattle 2,90 

Dallas   2  25 

Atlanta,,. 2  85 

Cincinnati 2.54 

2.94 
2.25 
2.34 
2.45 
3.30 

Baltimore 2  65 

Birmingham 2  50 

Kans.is  City 2  45 

2.50 
2.27 

2.40 

2.50 

Philadeloh'a                      .                  2  41 

2.21 

St,  Paul' 2   39 

NOTE— Bag..^  lOo.  each   40r  nerbbl.; 
Current  mill-prices  per  barrel  in  carload 

Buffington.  Ind $1,95 

Universal,  Pa 2  00 

Steelton,  Minn 1   « 

Fordwick,  Va 2  20 

Mitchell.Ind 2  10 

lola,  Kan 2  10 

2  34 
80c,  per  bbl 

ntractors: 

2.20 

2,20 

2.10 

2.10 

2.30 

2.10 

lola   Kan  *  '"     .^ippnn.  i\i'cn         *.  lu 

Mason  atyVla..',  ■.'.■. 2  10    Richard  Citv,  Tenn 2.  20 

La  Salle,  111 $2.10     Kmgsp  rt,  Tenn 2.20 
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TRIANGLE  MESH— Price  per  100  sij.ft.  in  carload  lots: 

PLAIN   4-INCH  BY  4-INCH  MESH 


Weight  : 
Stvle      Pound?  per 
Number      100  sq.ft. 
032  22 

049  28 

068  35 

093  45 


Pitts- 
burgh   Chicago 
Mill         Mill 


245 
287 
336 
395 


160 


036P  17 

053P  24 

072P  51 

097P  40 

04  9R  24 

067R  31 

089R  40 
Id  rolk.  48-,  52-, 
Galvanized 


$0  9S 
1  20 
1  47 

1  89 

2  34 

2  79 

3  70 

4  22 

4  88 

5  66 

6  S6 

SO  72 
1  02 
1  29 
1  £6 


$1  02 
1  30 

1  59 

2  04 

2  53 

3  02 

3  47 

4  57 

5  28 
G.U 
7  10 


'ewYork 

tl  24 

I  58 

1  94 

2  50 

3  09 
3  60 
4,22 

5  60 

6  44 
7,39 
8.67 


St.  Louis 
$1  04 
1  32 

1  62 

2  08 

2  59 

3  08 

3  54 

4  66 

5  39 

6  25 

7  25 


San  Fran- 
cisco 
$1  16 
1  47 

1  81 

2  32 
2  88 


1  10 
1  40 
1  80 
1  10 
1  40 


I   35 

1  71 

2  20 


48  i 


and  56-i 
15%  higher. 


$0  79 
1  12 
1  42 
1  83 
1  12 
1  42 
1.83 
wide    and   in    150-,    200- 


Dallas 
SI  12 
1  38 

1  67 

2  00 

2  55 

3  15 

3  47 

4  58 

5  26 

6  U 

7  12 

$0  76 
1  07 
1  39 
1  98 
1  07 
1  39 
1  90 
,nd    300-f(     lengths. 


,  wide  X  150  ft,  long,  or  600  sq.  ft. 


Size  of  roll  carried  in  New  York  warehouses, 


-Prices  in  carload  lots  per   100  yd.  for  painted 


age  Weifht     *'. 

27Dift.        2  3 
26   "  2.5 

25  •'  3.0 

24   "  3  4 

22   ■•  4  33 

*  Price  to  contract 
■  Brooklyn. 


>Cew  York 
S22  00 

22  00 

22  00 

24  00 

27  00 
5rs  at  ware 


Chicaeo 
S2I  25 
22  50 
25  25 
27  25 
31   75 


St. 


Louis  Francisco  Dal!a> 

$20  72  $21  43  $25  50 

22  39  20  78  27  58 

24  93  30  71 

27   10  24  88  33   16 

32  27           35  10 

delivered  on  job  in  Manhattan,  Bronx 


BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

. Warehouse,  Uncut 

Pitts-  Bir- 

burgb     mingham    New  St. 

Inches  Mill  Mill       York    Chicago 

}  and  larger..  »2  40(0.2.50     $2  65     $3  54       $3  321 


1 2,45@2.5.5 

J 2.50(0.0,60 

1 2  65@3.75 

1 2.90(SL3.jn 


2  75 
2  85 
2  90 


3  59 
3  64 

3  69 

4  04 


3  375 
3  42i 
3  575 
3  82i 


3  45 


Dalla^i 
$3  70 
3  75 


Includes  15c  charge  for  cutting  to  lengths  of  2  ft,  and  oi 
Twisted  bars  cut  to  length  take  extra  of  27 Jc.  per  100  lb. 
ROLLED  FROM  RAILS 


Chicago 
]  and  larger  t2  30 

I  in 2  35 

) 2.40 


$3.05 
3  10 
3.15 


Dallas 
$3  40 
3  45 
3  50 


Chicago 
.  $2  55 
.     2  80 


St. 
Louis 
$3  30 


$3  65 
3  7» 
3  75 
3  90 
4.15 


Dallas 
$3  65 
3  90 


BRICK — Contractors  price  per  1,000  in  cargo 
. Common- 
One 


June  7 

New  York  (del.) $23  50 

New  York  (at  dock) . . .        20.00 

Chicago 1 1  00 

St.  Louis,  salmon 16f"'18 

Denver,  salmon  . . ,  ,  1 2  00 

Dallas 1!  nn 

San  Francisco  1 5  00 

Los  Angeles  (del.) 15  00 

Boston. 22.50 

.Minneapolis  (del.) 17(8119 

Kansas  City Ik  W 

13  00 
20  00 

.Montreal 16  50 

Detroit  (del.) 19   50 

Raltimore  (del.) S/.'"> 

Atlanta     14   00 

New  Orleans 18  75 

12  50 
19(0,25 
16  00 
16  00 


i^eattlc 


Birmingham 
Philadelphia  . 

Pittsburgh  (del  i 
Cleveland 

*  For   pa^-ing  bin 


nth  -Ago 
$23.50 
20.00 

11  DO 
15(0117 

12  00 

13  10 
15  00 

15  00 
22.00 

17@I9 
if  50 

13  00 
18  00 

16  50 
17  50(0.20.00 

23  00 

14  00 

17  25 
12  50 

19(S.25 
16  00 
16.00 


One  Year     —  Paving  Block  — 

..\go  3-inch*         4-inch* 

S23  50        *46  50        $54  00 

20  00 

11  00 

14  00 

12  00 
11    15 

15  00 

15  00 

16  00 


34  00  42  00 

38(g40  41.SO((<,44.S0 


16(0)17 
U  50 

14  00 

15  00 

16  00 
16  50 
20  00 

10  00 
12  50 

11  50 
16. 50(A  17.50 

16  00 


50  00 
45  00 

1 00. not 

38  50 
40.00 

^n.iln 


55.00 

68,00 
41.50 
45.00 
45  00 


40  00         48.00 


•ks  3ix8ix3  and  3ix8!i'4  respectively,    t  F.o.b.    timporied. 

HOLLOW  TILE— Price  per  block  in  carload  loU  to  contractor  for  hollow  build- 
ing tile. 


4,12x12.  .  10  1573 
6x12il2.,.  2097 
8Tl2it12...       .2621 

10il2«12 

12x12x12 

•  5  per.  off  for  cMh. 


Bo-ton    

Minneapolis  (fob.  oara). 
Minneapolis  (delivered) . , 

Cincinnati 

Kansas  City 

rvnver 

Vattle  (deliveird) 

I  Annclc"  factory 


One 
Year 
Ago 
$U  1112 
1667 
2084 


(Chi- 
cago 
$0  0825 
1135 
1547 
1916  , 
2190     . 

4x12x12 

%n.tl 
0736 
0836 

or,ii 

083 
065 
II 
10 


Phila- 
delphia 
$0   125 


$  0S2 
126 
170 


Perth 
San        Amboy 
Fran-        N.  .1., 
Cisco     Factor)' • 
to  108 


156 
244 


$0  2691 
3505 
4206 


8x12x12 
in  21 
.12125 

1369 
.07 

1455 
.12) 
25 


rOrle 


Detroit  (delivered) IMS 

Montreal 115 

Baltimore 125 

\tUnU 10» 

fHlUa 115 

ninnin«li»m II 

Pltlabtirgh  (delivered)  ...  .068 

San  Francisco,  PhiladelnWa,  f1iiea«o  and  New  York  . 
tile. 


2147 
225 
.27 
U>2 


I  hollow  partition 


STRUCTURAL  M.\TERIAL— Following  are  ba.se  prices  f.  o.  b.  mill,  Pittsbureb 
and  Birmingham,  together  with  quotations  per  1001b.  from  warehouses  at  places 

named:  Bir-      Warehouse 

ming-  San 

Pittsburgh      ham     New  St.         Chi-     Fran- 

Mill  Mill      York     Dallas    Louis      cago       cisco 

$2  50(5 2. SO  $2.75  $3.64  $4.50     $3.45     $3.40    $3  95 


Beams,  3  to  15  in 
Channels,  3  to  15 
Angles.  3  to  16  in,,  i  in. 

thick. 

Tees,  3  in,  and  larger, ,  , 
Plates,  }  in.  thick  and 

hea%ier 2.50(5. 


2  50(3.2. 


2  50(^2.60 
2.50@2.60 


2  75     3  64     4^50       3  45       3'40      3  95 


2  75 
2.75 


4  50 
4  50 


3  45 
3  45 


3  40 
3.40 


2.75     3.64     4  60      3.45       3.40      3  95 


RIVETS — TbefoUowiog  quotations  are'peiilOOflb.: 

STRUCTURAL 


^-  New  York  — ' 

Pittsbtirgh     June  7      One  Chi- 

Mill                         Yr.  .\go  cago 

|m,andlarger$3.25&3  50  $4.40      $3.50  $3  75 

CONE  HEAD  BOILER 


San 
St.  Fran- 

Louis         Cisco 
$4   15        $5  00 


}  in.  and  larger  $3.  35(o  3  60  $4.50    $3.60      $3.85 

landtt 3.50(o3  75    4.66      3  76         4.00 

}  and  ft 3.75(S4.00    4.90      4  00         4  25 

Lengths  shorter  than  1  in.  take  an  extra  of  50c.    Lei 
take  an  extra  of  25c. 


54. 25        $5.10      $5.00 

4.40  5.25         5.13 

4  50  5.50        .5.^0 

gths  between  1  in.  and  2  in. 


NAILS — ^The  following  quotations  are  per  keg'from  warehouse: 


Wire. 
Cut  . 


Pittsburgh 

Mill 

$3  00 


Chicago 

San 
Francisco 

Dallas 

St. 
Louis 

Mon- 
treal 

»3  45 

5  50 

$4.30 

5.80 

$4.25 
5  75 

$3.44 

3.74 

$4.95 

5,00 

PREPARED  ROOFINGS — Slate-surfaced  roofing  (red  and  green)  in  rolls  c' 
108  sq.ft.  costs  $2,  50  per  roll  in  less  than  carload  lots  f,o,b.  Philadelphia. 

Single  shingles,  red  and  green  slate  finish,  cost  S5  75  per  square  (sufficient  to 
cover  100  sq.ft.)  i'  less  than  carload  lots,  f.o.b.  Philadelphia.  Strip  shingles 
(41in  1)  f.o.b.  PhiUdelphia,  l.c.l.,  $6.20. 


ROOFING  MATERI.XLS — Prices  f.o.b.  New  York,  in  less  than  carload  lots: 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  Ujn $67  50 

Tar  pitch  (in  400-lb.  bbl  ) ,  per  100  lb 1  .62) 

Asphalt  roofing  (in  barrels),  per  ton,  f,o.b.  plant* 38,75 

Ajsphalifelt  (lightl.per  ton,  fob.  plant* 75,00 

Asphart  felt  (heavy),  per  ton,  f.o.b.  plant* 75.00 

*  Delivered  in  Metropoliun  Disl.,  $3.00  additional. 


WINDOW  GLASS— Double  strength,  box  list,  united  inches,  34,  "AA"  and 
"A"  grades,  at  discount  of  84  per  cent  from  standard  lists,  fob.  New  York: 
"B"  grade  less  85  per  cent. 


SHEEIS — Quotations  arc  per  100  lb,  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 

Pittsburgh  San 

Large  St  Fran-  New 

Blue  Annealed                   Mill  Lots  Louis  Chicago  cisco  York 

No    10 $8  00(4-3  25  $4,25  $4   1 5  $5.10  $4.59 

No     2                            .  ,  3  10fr;.3  35  4  30  4  20  5.15  4  64 

No     ; ...     $.20(0.3  45  4.35  -.25  5.20  4  69 

No! iJ::;::::::::.:::  j.40(a3  65  4.45  4.35  52$  479 

Black 

•No..  I8and20 3  70,-3  85  4  80  4  85  5  95  4  95 

•No..  22and24 3  75. .  3  90  4  85  4  85  6  00  5  00 

•No  26 3  80..  3  95  4  90  4  90  6  05  5  05 

•No.  28 J85('.4.00  5  00  5  00  6   15  5  15 

Oalvaniied 

Nolo 4  00@i.e.5  5  10  5   10  6  00  S.IS 

No.  12 4   lOwi  .«  5  20  5  20  6     0  S  2S 

No.  14 4   lOftii  M  5   20  5  20  6   10  S  2S 

No..  17to21 4  40(ft«.B.-.  5   50  J  jn  |U 

Nn.    22  and  24     ,  ,        .4   55(*«  «0  5  65  5  65  6   55  5.70 

^^o..25:nd26..,\       4  70(a4n.5  5  80  5  80  6  70  SM 

.i>;„   28                    i  nO«t  5  m  6   10  6   10  7  00  ou 

'  "For  painted  comigateH  .heetJ.  add  30r.  per  1,000  lb.  for  5  lo  28  gage;   25c.  for 
19  to  24  gage,  for  g«lvant«od  corrughled  .beet,  add  15c  ,  all  gage. 


LINSEED  OIL — Thc«  price*  are  per  gallon 

.— —    New  York    ^— ^ 
One 
June  7       Year    Ago 
IHwinbarrelsrSbbllot.)..  *'<>■  '"  •" 


Chicago 


,fnn.  7 
tl  17 


Year  Ago 
$1   0) 
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WHITE  AND  RED  LEAD — Base  price  in  cents  per  pound: 
■ Red 


I  Year  Ago 


Dry 

lOO-lh.  keg   14.50 

25  and  50-lb.  kegs. .  I  4  75 

12Mb.  keg     15  00 

5-lb.  cans  17  50 

l-lb.cans 19  50 


In  Oil 

16.00 
16.25 
16  50 
19  00 
21.00 


Drv 
12  25 
12  50 
12  75 
15  25 
17  25 


In  Oil 

13  75 

14  00 
14  25 
16  75 
18  75 


Dry 

In  Oil 
14  50 

14  75 

15  00 
17  50 
19  50 


White 

7      Yr.  Ago 
Dry 

In  Oil 
12  25 
12  50 
12  75 
15  25 
17.25 


LUMBER 

—        Prices  wholesale,  per  M.  ft.  b.m.,  to  dealers  in  carload  lots,  f.o.b. 

San  Francisco — Prices  of  rough  Douglas  fir  No.  1  common,  in  carload 
dealers  at  yards.     To  contractors,  $2  per  M  ft.  additi< 


6-8and  10-I6-I8and 

12  Ft.  20  Ft. 

3x3  and  4 $40  00  $41    00 

3s6and  8 40  00  41    00 

4x4-6  and  8 40  00  4  I    00 

3x10  and  12 40.00  41  00 

3x14 42  00  42  00 

4x10  and  12   40  00  41.00 

4x14   42.00  40.00 

24  Ft.  and  Under 

6x10 $42  00 

6x14 47   00 

1x10 42  00 

8x14 47  00 


22  and 
24  Ft. 
$42  00 
42  00 
42.00 
42  00 
44  00 
42  00 
44.00 
25  to  32  Ft. 
$44.00 
49.00 
44  00 
49.00 


25  to  32  Ft. 

$45  00 
45  00 
45.00 

45  00 

46  00 
45.00 
46  00 

33  to  40  Ft. 
$46   00 
51    00 
46   00 
51.00 


Sew  York  an.1  Chicago — ^Vholcsale  prices  to  dealers  of  long  leaf  yellow  pine. 


3i  4  to  8x8.  . 
3x10  to  10x10 
3xl2to  12x12 
3x14  to  14x14 
Jx  1 6  to  1 6x  1 6 
3x18  to  18x18 
4x20  to  20x20 


20  Ft. 
and  Under 
$52  00 
56  00 
60  00 
67  00 
72  00 
86.00 
96.00 


■  York* 


22-24 

Ft. 
$53  00 
57.00 
61  00 
68  00 
73  00 
87.00 
97.00 


24  Ft. 

$5*. 50 
57.  SO 


♦Wholesale  price  to  dealers-  to  contractors,  delivered  from  lighters  or  cars  to 
job,  $5  additional.    Short  leaf  pine  costs  $3  per  M.  less. 

Over  24  ft.— .'idd  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12  X  12  and  under,  for  sizes  over  12  x  12  add  $2,  for  merchantable  add  $2  to  sizes 
10x10  and  under. 


Other  Cities 

Boston 

8  s 

P. 
$65  00 

35.00 
35.00 
IS.  00 
50.00 

46:50 
38.00 
48  00 
50  00 
38  00 
47.00 
48.75 
46.50 

8-In.  X  20  Ft.  and  Under . 

Fir         Hemlock     Spruce 

$130.00       $60.00       $60.00 

31.00       

53! 00        53! 00        60!  00 
55.00       

53'.  66 

43.00        43.00        43.00 

i3. S5        41.50       

K.M        4650 

4i;56      40! 66      45; 00 

53.25 

—  1-In.  Rough,  10  In.  X  16  Ft.- 
and  Under 
P.              Fir        Hemloci 
.  S50.00       $90.00      $50.00 

28.00         ... 

80.00         

12  X 
20  Ft.  ai 

P. 
$85.00 

40!  06 
50  00 
SO  00 

90  00 

50  00 
42.00 
53.00 
60  00 
45  00 
58  00 
61.75 
55.00 

2-In.  T 
10  In. 
P. 

$58  00 

39!  66 

12-in 

id  Under 

Fir 

$150.00 

31.00 

New  Orleans 

Baltimore   

■53; 00 

90  00 

Los  Angeles 

Denver          

Minneapolis 

54  00 
i.3.no 
47.75 

Kansas  City 

Birmineham 

Philadelphia 

Detroit 

St.  Louis 

is.  30 

■42.06 
53.25 

and  Gr. 
s  16  Ft. 
Fir 
$105   00 

Seattle 

New  Orleans,  at  mill 

30  00 

44.00 
120  00 

50.00 
48.00 
37  25 

4:'.  7,5 


43.50 


44.00 
120  00 

37.00 


39.50 


37.00 
40.00 

45.00 


50.00 
in  no 
45  00 


iO. 


45  50 


Baltimore 65  .  00 

Cincinnati 75 .  00 

Montreal 

Los  Ang  eles 

Denver 

Minneapolis 47.50 

Atlanta 22.00 

Dallas 48.00 

Kansas  City iS.SO 

Birmingham 32  00 

PhUadelphia 37.00        43.00 

Detroit 5i  50         42  00 

St.  Louis ii.OO         

Birmingham — Quotes  carload  lots,  f.o.b.  sidings 
to  contractors. 

Boston  and  Cincinnati — Prices  to  contractors  in  carload  lots,  f.o.b. 

Denver — Quotes  dealers  price  to  contractors  on  large  projects. 

St.  Louis — Wholesale  price  to  contractors,  h».b.  cars,  S3  per  AI.  ft.  additional 

Seattle — Price  to  contractors,  deliveied. 

Dallas — ^Wholesale  to  contractors,  $l6per  M.  ft.  additional. 


43.75 

32.00 

51.50 

ii.OO 

42  00 

57.00         41.50 

48  50        43  75 

Ji.no       

$150  additional  per  M .  ft. 


40  00 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc..  the  following 
freight  rates  are  effective  in  cents  per  100  lb.,  in  caVloads  of  36,600  lb. 


Baltimore $0.31 

Birmingham 69 

,  Boston 365 

Buffalo 26 

Chicago 34 

Cincinnati 29 

ClereUnd 21 

D«DTer 1.27* 

*  Minimum  carload,  40,0001b. 

t  Minimum  carload.  56,000  lb.,  structural  ste^l  only;  80,000  lb.,  for  other  iron 
Orsttel  products. 


Detroit   $0  29 

Kansas  City 735 

New  Orleans 515 

New  York 34 

Pacific  Coast  (all  rail) I.34t 

Philadelphia 32 

St.  Louis 43 

St.  Paul 60 


CONTRACTORS'  SUPPLIES 

STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitta- 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

June  7  One  Month  Ago  One  Year  Ago 

$2 .65rq  2.75  $2 .  60fe-  2 .  75  J2. 00 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

Eastern  Temtory 

New  York 

and  East  of 

Missoiiri  River 

Hercules  red  strand,  all  constructions 20% 

Patent  flattened  strand,  special  steel  wire  rope 20% 

Patent  flattened  strand,  iron  rope S% 

Plow  ateel  round  strand  rope 35% 

Special  steel  round  strand  rope 30% 

Cast  steel  round  strand  rope 20% 

Round  strand  iron  and  iron  tiller 5% 

Galvanized  steel  rigging  and  guy  rope ^h% 

Galvanized  iron  rigging  and  guy  rope +12j% 

California,  Oregon,  Nevada  and  Washington  Discount  5  points  less  than  dis- 
count for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado:  Discount  5  points  less  than  discount  for 
Eastern  territory. 

.\rizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 
Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas,  Oklahoma  and  Texas:  Discount  5  pointa 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  |-in.  the  price  is  i  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  s'' 
5-in.,4i;  I-in..  3J;  U-in..  2  ft.  10  in.;  Im- 
pound for  i-in.  and  larger,  in  1200-ft.  coils: 

Boston t'K15\ 

New  York I  8i 

Chicago 18 

Minneapolis .  20 1 

San  Francisco 18 

Atlanta ?7 

Denver . .  _. 22 

Cincinnati 21 

DaUas. 129 

Philadelphia 18 


in.,  2  ft.  4  in.    Following  is  price  per 
New  Orleans $0.  I8i 


Los  Angeles. 

Seattle 

St.  Louis 

Montreal.  . . . 

Detroit 

Baltimore 

Kansas  City . 
BirminEbam. 


.18 

a) 

.20) 


EXPLOSIVES — Price  per  pound  of  dynamite  in  snaall  lots: 

■ Gelatin 

40% 

New  York $0 .  27 5  j 

Boston .23 

Kansas  City 2275 

Seattle 1 65 

Chicago 22 

Minneapolis .1 967 

St.  Louis 2275 

Denver 2075 

Dallas 29 

Los  Angeles .17 

Atlanta 235 

Baltimore. .22 

Cincinnati 225 

Montreal 195    • 

Birmingham,  delivered .16 

New  Orieans .252 

San  Francisco - 1 625 

Philadelphia ...    2625 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points            Length  Barge  Rail 

12  in.  at  butt 6  in.  30  to  50  ft.  $0.14J  $0.18) 

1 2  in.— 2  ft.  from  butt 6  in.  50  to  59 /t.  .19  .23) 

12  in.— 2  ft.  from  butt 6  in.  60  to  69  ft.  .211  .2Si 

M  in.— 2  ft.  from  butt 6  in.  50  to  69  ft.  .251  .34 

M  in.—2  ft.  from  butt 6  in.  70  to  79  ft.  .27J  .36} 

14  in.— 2  ft.  from  butt Sin.  80  to  89  ft.  .35  .41 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 

f.o.b.  New  York.  In  Chicago  and  fet.  Louis  the  quotations  are  per  net  ton  and 
cover  deliver>*  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  Chicago  St.  Louis 

No.  I  raib-oad  wrought %17 .00  $11.50  %16.00 

Stove  plate 1^.00  12.00  15.00 

No.  I  macliinerv  cast SO. 00  16.50  20.00 

Machine  shop  turnings IS.OO  4.00  12.00 

Cast  borings 1^00  5.50  IS.OO 

Raib-oad  malleable  cast lo.OO  12.50  20.00 

Re-rolling  rails I'^.OO  13.00  19. CO 

Relaying  rails 30.  00  .^5 .  30(5  36 .50 

Hea\-y  melting  steel 1^.00  .....  


SHIP  SPIKES— Current  prices  per  100  lb.: 

■ —  San  Francisco  — »  Seattle 

In.                                                                         Galv.             Black  Black 

} S9  85            $7.65  $8.00 

1 7.80              6.30  7.75 

i 7.75              6.15  7.70 

Pittsburgh  base  in  lote  of  200  kegs  or  more,  $3 .  5G(a  3 .75. 
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Off  Into  the  Mud 

*«/^FF  into  the  mud"  was  a  common  phrase  of 
\_y  motorists  five  years  ago  and  expressed  their  dis- 
approval when  at  the  end  of  paved  city  streets  they 
dropped  into  the  mud  of  unimproved  rural  highways. 
The  expression  is  still  appropriate,  but  now,  in  most 
of  the  Northeastern  states  at  least,  has  a  different 
application.  The  mud  now  is  not  so  much  on  the  rural 
highways  as  it  is  on  the  streets  of  our  villages  and 
smaller  cities.  If  it  is  not  mud  that  greets  the  motorist, 
it  is  rough,  poorly  maintained  pavements.  Today,  the 
rural  highways  are  taking  the  lead  in  evenness  and 
comfort  and  the  small  towns  furnish  the  contrast  by 
which  the  state  highways  are  the  better  appreciated. 
It  is  time  that  the  small  cities  brought  their  streets  to 
the  standards  of  the  state  highway  systems. 

Engineers  In  Interstate  Commerce 

NEW  YORK'S  engineer  licensing  act  has  been 
amended  so  as  to  exempt  the  "practice  of  profes- 
sional engineering  or  land  surveying,  solely  as  an  officer 
or  an  employer  of  a  corporation  engaged  in  interstate 
commerce."  The  amendment  went  through  in  the  last 
hours  of  the  legislature  and  was  little  discussed  so  that 
its  intent  is  not  clear  but  the  general  understanding 
is  that  it  was  intended  to  apply  to  railroad  engineers. 
Some  engineers  in  the  state,  however,  are  now  raising 
the  question  of  the  class  covered  by  the  new  clause  and 
are  suggesting  the  possibility  of  its  extending  to  those 
in  the  employ  of  any  manufacturing  company  shipping 
good.s  or  doing  business  outside  the  state.  By  judicial 
interpretation  interstate  commerce  has  come  to  mean 
the  transmission  of  goods  and  of  intelligence  between 
the  states.  Power  transmission  is  not  so  clearly  estab- 
lished as  a  part  of  interstate  commerce  but  it  probably 
will  become  so  in  time.  There  should  be  no  doubt,  then, 
that  in  New  York  the  engineers  of  the  railroad,  power, 
telephone  and  telegraph  companies  operating  beyond  the 
.state  need  not  be  licensed  for  the  work  of  their  own  com- 
panies. How  far  beyond  these  classes  the  exemption 
extends  remains  for  the  licen.sing  commission  to  rule 
and  perhaps,  later,  for  the  courts  to  decide.  The  Sher- 
man Act  is  based  on  the  application  of  the  interstate 
commerce  clau.se  of  the  Constitution  to  general  inter- 
state business;  possibly  the  same  interpretation  will 
apply  to  licensing  engineers.  If  it  does  the  New  York 
licensing  law  becomes  ridiculous  in  its  limited  control 
of  engineering  practice. 

National  Inter-relations 

SLOWLY  but  none  the  less  surely  the  Ruhr  situation, 
with  its  collateral  question  of  reparations,  is  reach- 
ing a  .solution.  Nations  move  deliberately  toward  the 
settlement  of  their  difficulties  and  they  move  wth  due 
recognition  of  the  many  steps  each  must  take  before 
reaching  the  common  ground.  France  is  beginning  to 
appreciate    how    difficult    it    is    to    collect    money    with 


soldiers;  Germany  knows  now  how  it  feels  to  quarter 
foreign  troops,  even  in  times  of  peace.  Each  is  prepared 
to  give  way  somewhat  from  their  pre-occupation  period 
stand  and  the  world  can  do  little  but  wait  until  each 
is  satisfied  the  other  will  go  no  further.  While  it  is 
waiting  though  it  can  pray  for  an  early  solution  be- 
cause national  business  cannot  become  settled  until  so 
important  an  international  question  is  settled.  This 
inter-relation  of  the  business  of  the  world  may  not 
always  be  realized  by  those  whose  own  business  does 
not  go  beyond  their  own  borders  but  it  exists  never- 
theless. In  a  recent  addi-ess  George  M.  Roberts,  of  the 
National  City  Bank,  points  out  an  instance  that  exempli- 
fies this  excellently.  "India  and  Russia,"  he  said,  "never 
had  much  direct  trade  with  each  other.  But  one  of  the 
principal  products  of  India  is  tea,  and  Russia  before  the 
war  was  a  great  tea  consuming  country.  India  sold  tea 
to  England  and  took  her  pay  for  it  in  cotton  goods, 
made  in  Lancashire.  England  sold  tea  to  Russia  and 
took  her  pay  in  Russian  products.  The  inability  of 
Russia  to  buy  tea  affected  the  ability  of  India  to  buy 
cotton  goods  with  the  result  that  in  1921  Lancashire 
had  the  worst  year  in  the  cotton  goods  trade  since 
the  American  civil  war.  And  the  inability  of  Lan- 
cashire to  sell  cotton  goods  caused  her  to  cut  down  her 
purchases  of  raw  cotton  in  the  United  States,  with  the 
result  that  cotton  fell  from  43  cents  a  pound  in  1920  to 
11  cents  in  1921,  and  this  loss  of  purchasing  power  to 
the  southern  farmers  affected  all  the  industries  of  this 
country." 

Constructive  Criticism  Needed 

CONSTRUCTIVE  criticism  of  the  Ripley  plan  of 
railroad  consolidation  did  not  mark  the  Interstate 
Commerce  Commission's  hearings  either  at  St.  Louis  or 
Wa.shington.  There  has  been,  on  the  contrary,  a  great 
deal  of  selfish  expression  and  many  unsound  arguments. 
Cities  complain  of  prospective  loss  of  the  main  oflices  of 
one  or  more  railways;  state  public  service  commissions 
see  certain  traffic  leaving  their  states  because  under 
consolidation  some  commodities  may  be  moved  by  the 
more  direct  and  economical  routes  made  )iossibIe  by  the 
consolidation;  railroad  presidents,  blinded  by  their 
resentment  of  the  whole  plan  of  government  regulation, 
attempt  to  obstruct  the  proceedings  by  wordy  discus- 
sions of  irrelevant  subjects;  all  lack  the  vision  to  see 
that  any  move  that  is  sound  economically  will,  in  the 
end,  benefit  them  by  benefiting  the  country  as  a  whole. 
They  fail  to  appreciate  that  any  temporary  loss  which 
they  may  suffer  will  be  completely  recovered  in  in- 
creased traffic  that  will  naturally  come  with  the  growth 
of  the  country  and  which  will  be  stimulated  by  a 
rejuvenation  of  our  railroad  systems,  which  may  po.s- 
sibly  come  by  con.solidation.  The  Interstate  Commerce 
Commission  has  ample  power  to  sec  that  needed  lines 
will  not  be  abandoned  and  that  rates  will  not  be  raised 
when  competition  is  eliminated.  Elimination  of  dupli- 
cate  facilities  and   staffs,  and   roundabout  routing  of 
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shipments  should  be  of  permanent  advantage.  These 
benefits  are  a  part  of  the  proposed  plan,  which  is  not 
perfect  but  which  can  be  discussed  in  the  mood  of  con- 
structive criticism.  There  were  men  at  the  hearings 
who  did  this,  but  they  are  the  exceptions  —  men 
Ike  Rea,  of  the  Pennsylvania;  Smith,  of  the  New 
York  Central,  and  Colston,  of  the  New  York,  Chicago 
&  St.  Louis.  They  have  come  forward  with  qualified 
aviproval  of  the  plan  of  consolidation  and  have  explained 
their  qualifications  clearly.  It  is  to  be  hoped  that  as 
the  hearings  proceed  there  will  be  more  witnesses  like 
them.    Only  thus  can  we  hope  for  real  progress. 

Watershed  Contamination 

THAT  utter  disregard  for  watershed  sanitation  ex- 
ists in  many  foreign  countries  is  not  realized  by 
most  of  us.  Serious  direct  contamination  of  water 
supplies  in  North  America  is  a  thing  of  the  past  except 
for  an  occasional  example  of  accident  or  neglect,  and 
that  chiefly  in  the  smaller  cities  and  towns.  But  in 
some  of  the  less  highly  developed  countries  to  the  south 
of  us  a  sense  of  water-supply  protection  does  not  always 
go  hand  in  hand  with  the  development  of  that  supply. 
A  few  weeks  ago,  for  instance,  an  American  engineer 
stated  in  these  columns  that  not  in  his  17  years  experi- 
ence has  he  seen  anything  approaching  the  visible 
pollution  that  he  noted  on  the  watersheds  of  Bogota,  a 
South  American  capital  of  nearly  half  a  million  people. 
So  gross  was  it  that  he  had  his  doubts  of  the  efiicacy 
of  chlorine  alone  during  the  rainy  season.  Travelers 
say  that  were  it  not  for  the  almost  continual  cold 
climate,  averaging  and  rarely  exceeding  65  deg.  F.  in 
the  high  plateau  on  which  the  city  is  located,  the  typhoid 
and  dysentery  record  of  Bogota  would  be  far  worse  than 
it  is.  Happily,  the  Bogotanos  are  learning  of  sanita- 
tion, for  negotiations  with  American  engineers  and 
contractors  have  been  under  way  for  more  than  a  year 
which,  if  consummated,  will  give  the  city  filters  and 
other  modern  water-supply  equipment.  Thus  instruc- 
tion in  the  technic  of  engineering  goes  along  with  tlie 
introduction  of  engineering  machinery  and  equipment. 

Against  Price  Exchanges 

TRADE  associations  for  the  exchange  solely  and 
privately  to  the  trade  of  information  as  to  sales 
and  prices  are  definitely  proscribed  by  the  decision  of 
the  Supreme  Court  in  the  linseed  oil  case,  noted  in  the 
news  pages.  Although  the  court  in  so  ruling  reversed 
the  lower  courts  its  decision  is  in  keeping  with  the 
recent  trend  of  decisions  in  the  open^price  association 
cases.  It  is  definitely  established  now  that  the  exchange 
of  price  and  stock  information  either  by  the  ostensible 
competitors  direct  or  through  the  medium  of  an  inde- 
pendent agency  is  in  violation  of  the  Sherman  Act.  The 
legality  of  statistical  interchange  through  the  medium 
of  a  public  or  private  body  which  will  make  the  data 
available  to  both  producer  and  consumer  still  remains 
to  be  seen,  for  the  court  specifically  refused  to  rule  on 
such  a  possibility.  Collection  and  distribution  of  such 
information  by  such  an  open  agent  as  the  Department 
of  Commerce  would  be  a  desirable  step  toward  future 
predictions  and  the  smoothing  out  of  the  curve  of  busi- 
ness, especially  if  some  prediction  of  demand  could  also 
be  made.  Producers,  however,  seem  to  be  somewhat  fear- 
ful of  this  entry  of  government  into  business  control, 
even  in  a  purely  statistical  function,  and  the  prospects 
of  its  immediate  adoption  are  not  especially  bright. 


Arbitration  in  Contract  Practice 

AFTER  a  year,  differences  have  again  arisen  between 
the  Commissioners  of  Sewers  of  Louisville  and  the 
contractors  who  have  been  building  the  commission 
sewers.  Arbitrary  action,  exacting  requirements,  in- 
decision and  delay  by  the  engineers  of  the  commission, 
it  is  charged  by  the  contractors,  are  causing  extra 
expenses  which  are  making  work  unprofitable  at  prices 
which,  with  reasonable  engineering  direction,  would 
return  a  fair  profit.  Certain  contractors  as  a  group 
have  refused  to  undertake  further  work  for  the  com- 
mission unless  it  shall  write  into  its  contracts  a  clause 
providing  for  arbitration  of  disputes.  With  the  object 
of  forcing  the  issue  by  an  appeal  to  the  public,  adver- 
tisements are  being  published  in  the  local  newspapers. 

Criticism  of  the  Louisville  sewer  contracts  is  not 
new.  A  year  ago  when  the  commission-contracts  for 
construction  now  in  progress  were  first  presented, 
protest  was  made  by  local  contractors  against  their 
drastic  powers  and  the  inclusion  of  an  arbitration 
clause  was  urged.  The  situation  which  developed  was 
discussed  editorially  in  Engineering  Nexvs-Record,  Aug. 
17,  1922,  p.  258.  As  then  stated  the  request  of  the 
contractors  for  an  arbitration  clause  was  refused.  The 
most  in  this  respect  that  the  commissioners  would  con- 
cede was  the  privilege  of  appealing  from  the  decision 
of  their  engineers  to  the  commissioners  themselves. 
Construction  was  undertaken  with  this  understanding. 
Apparently  this  arrangement  has  failed  to  meet  the 
situation.  Certainly  the  contractors  who  have  been 
working  under  it  for  a  year  are  not  satisfied.  They  are 
again  demanding  that  the  wi-itten  contracts  shall  pro- 
vide for  arbitration,  not  by  the  commission  of  disputes 
in  which  its  own  engineer  is  accused,  but  by  an  inde- 
pendent body  of  arbitrators. 

As  a  dispute  over  the  right  of  specific  claims,  the 
Louisville  case  has  no  greater  significance  than  a  score 
of  others  which  any  contractor  or  engineer  long  in 
practice  can  recall.  It  is  important  solely  because 
arbitration  as  a  provision  of  engineering  contracts  is 
put  in  question,  and  because  there  has  come  about  in  a 
year  a  pronounced  change  in  the  attitude  of  engineers 
toward  such  formal  provision  for  arbitration.  This 
new  feeling  is  largely  the  result  of  the  work  of  the  Joint 
Conference  on  Uniform  Contracts.  In  many  meetings 
the  committee  of  the  nine  technical  societies  partici- 
pating in  this  conference  has  laid  Aown  a  principle  of 
arbitration  in  engineering  contracts: 

"The  architect  (or  engineer)  shall,  within  a  reason- 
able time,  make  decision  on  all  claims  of  the  owner  or 
contractor  and  on  all  other  matters  relating  to  the 
execution  and  progress  of  the  work  or  interpretation  of 
the  contract  document.  All  such  decisions  of  the  archi- 
tect (or  engineer)  shall  be  final  except  as  to  the  element 
of  time  and  the  financial  considerations  involved,  which 
if  no  agreement  in  regard  thereto  is  reached,  shall  be 
subject  to  arbitration." 

There  is  evident  in  this  statement  of  principle  a  con- 
scientious eifort  to  safeguard  the  prerogatives  of  the 
engineer  in  technical  matters,  progress  of  wcfrk  and 
the  results  to  be  obtained  which  he  must  maintain  if 
•he  is  to  assume  responsibility  and  fear  of  losing  which 
has  been  always  his  main  reason  for  withholding  specific 
provision  for  arbitration  from  his  written  conti-acts. 
Limited  as  it  is  to  the  determination  of  facts  in  ques- 
tions of  time  and  compensation,  there  is  nothing  in  this 
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statement  of  principle  to  which  fair-minded  engineers 
will  object  and  much  less  is  there  anything  which  need 
arouse  their  fear. 

Few  engineers  who  have  not  followed  the  progress  of 
arbitration  in  detail  realize,  besides  the  advance  made 
by  the  Joint  Conference  work,  how  far  ahead  it  has 
gone  as  a  recognized  principle  of  contract  practice.  It 
is  one  of  the  requirements  which  the  Interdepartmental 
Board  of  Contracts  and  Adjustments  now  engaged  in 
standardizing  and  harmonizing  federal  government  con- 
tracts has  laid  down  as  essential.  The  American 
Institute  of  Architects  has  already  a  clause  substantially 
the  same.  Besides  the  architects  two  other  partic- 
pants  in  the  Joint  Conference  have  approved  the  prin- 
ciple laid  down  by  the  committee.  Limited  arbitration 
has  been  indorsed  by  the  Association  of  State  Highway 
Officials. 

There  is  ample  precedent  in  support  of  the  contention 
of  the  sewer  contractors  of  Louisville  that  an  arbitra- 
tion clause  is  a  desirable  addition  to  the  contracts  under 
which  they  are  working.  Their  procedure  in  advancing 
their  case  is  not  so  well  supported.  They  also  have 
to  guard  against  expecting  too  much  from  the  privilege 
of  arbitration.  There  are  differences  in  contractual 
relations  which  are  arbitrable  but  they  do  not  include 
any  which  prejudice  the  authority  of  the  engineer  over 
the  execution  and  progress  of  the  work  for  which  he  in 
the  last  analysis  is  solely  responsible. 


Mandatory  Engineering 

BLANKET  legislation  with  specific  intent  is  always 
vicious;  no  better  illustration  can  be  found  than 
the  Strauss-Kaufman  railway  electrification  bill  recently 
approved  by  Governor  Smith  of  New  York.  That  bill 
in  effect  calls  for  the  electrification  before  1926  of  all 
railroads  within  the  corporate  boundaries  of  New  York 
City.  It  admittedly  was  designed  to  put  an  end  to  the 
operation  of  steam  locomotives  close  to  certain  high- 
class  residential  districts  in  New  York,  more  especially 
along  Riverside  Drive.  To  gain  this  end  it  orders  the 
electrification  of  some  311  miles  of  railroad,  most  of 
it  now  on  grade  with  grade  crossings,  and  some  of  it 
in  remote  parts  of  the  city  of  New  York,  which  has 
within  its  limits  districts  as  rural  as  though  they  were 
a  hundred  miles  away  from  any  city  much  less  the 
largest  one  on  the  continent. 

Railroad  conditions  along  the  west  shore  of  Manhat- 
tan Island  have  long  been  a  disgrace,  but  the  smoke 
nuisance,  the  cause  of  this  pre.sent  action,  is  not  the 
greatest  of  them.  The  whole  layout  with  its  numerous 
grade  crossing.s  and  tracks  which  re(iuire  operation  of 
trains  through  busy  streets  is  fundamentally  wrong.  It 
should  have  been  done  away  with  years  ago,  as  it  would 
have  been  if  the  railroad  plan  submitted  in  1911  had 
been  received  in  the  proper  spirit  and  the  present 
administration  of  New  York  City  had  not  played  politics 
with  the  whole  situation.  If  the  proposed  bill  had  no 
effect  whatever  on  the  intolerable  track  condition,  it 
would  not  be  ."H)  bad,  but  unfortunately  it  has  a  very 
serious  bearing  on  it — it  will  complicate  it  greatly.  To 
comply  with  the  law  the  New  York  Central  K.R.  mu.'ft 
electrify  all  of  its  tracks,  most  of  them  at  street  level 
from  Spuyten  Duyvil  Creek  to  Canal  .St..  in  a  time 
which  does  not  permit  of  the  radical  revision  of  track 
layout  and  elevation  that  is  required  for  a  rational 
solution  of  the  West  Side  problem.  Its  only  recourse, 
then,  would  be  to  resort  to  an  overhead  trolley  system 


with  a  multitude  of  poles  and  vast  network  of  wires 
stretched  down  along  the  side  of  Manhattan  Island, 
all  of  which  will  require  an  expenditure  that  will  go 
for  nothing  in  a  few  years  when  public  opinion  forces 
the  removal  of  the  grade  operation,  as  it  surely  will. 

The  general  ordering  of  electrification  all  over  the 
city  is  no  less  ridiculous.  It  is  not  possible  merely  to 
string  electric  wires  along  a  railroad  to  have  proper 
electrification.  Revision  of  grade  and  line  go  along  with 
the  change  of  motive  power.  The  complete  revision 
necessary  for  proper  electrification  is  not  necessarily 
demanded  everywhere  in  New  York  City,  any  more  than 
it  is  demanded  on  all  the  railroads  of  the  country. 

The  only  justification  of  this  bill  may  be  that  it  will 
force  some  recognition  of  the  necessity  of  adjusting  the 
difficulties  of  the  railroad  and  the  city  in  the  matter  of 
the  West  Side  problem  so  that  the  next  legislature 
may  be  in  a  position  to  repeal  the  current  act  in  favor 
of  one  which  will  serve  as  a  more  rational  approach  to 
the  problem  of  proper  railroad  facilities  inside  the  city 
of  New  York.  The  settling  of  engineering  problems 
by  blanket  mandatory  legislation  will  never  satisfy 
anybody. 

Why  Not  a  "Sales  Engineer" 

WITH  the  intention  of  provoking  thought  and  dis- 
cussion rather  than  of  making  a  dogmatic  asser- 
tion we  ventured  editorially  to  suggest  some  months  ago 
that  the  term  "sales  engineer"  was  a  misnomer  and 
that  the  engineering  profession  should  discourage  its 
use.  The  note  did  bring  the  desired  discussion  but  it 
was  mostly  from  men  who  wear  the  title  "sales  engi- 
neer" and  who  felt  that  their  vocation  had  been  unfairly 
attacked.  For  the  most  part  they  contended  that  they 
were  both  engineers  and  salesmen  and  that  the  very 
success  of  their  salesmanship  depended  upon  their 
engineering  knowledge  and  experience.  In  other  words 
they  did  not  defend  their  title  but  their  business. 

To  deny  the  desirability  of  engineering  experience  in 
certain  kinds  of  selling  was  and  is  the  farthest  from 
our  thoughts.  Obviously  those  who  sell  an  engineering 
product  are  best  prepared  when  they  know  how  that 
product  is  made  and  used  and  can  talk  the  language 
of  its  users.  The  engineer  engaged  in  the  honorable 
and  useful  business  of  selling  such  a  product  does  not 
lose  his  membership  in  the  engineering  profession.  It 
is  when  he  confuses  what  he  is  with  what  he  does  and 
aiiplies  to  the  generic  term  engineer  the  descriptive 
adjective  sales  that  he  offends  the  profession,  because 
he  thereby  implies  that  there  is  a  type  of  engineering 
essentially  involved  in  the  selling  of  goods.  This  is  not 
a  fact.  The  process  of  making  a  sale  is  not  an  engi- 
neering one.  It  is  not  subject  to  the  same  sort  of 
scientific  classification  as  engineering  nor  does  it  rest 
ujion  the  same  scientific  principles.  The  word  sales  is 
not  de.scriptive  of  engineering  knowledge  or  practice. 
Engineers  are  needed  to  make  certain  kinds  of  sales 
but  their  engineering  knowledge  is  ai)pli('d  to  the  proc- 
ess or  material  involved  and  not  to  the  handling  of  the 
pro.spect  or  the  getting  of  the  signature,  the  technic  of 
which  is  the  essence  of  salesmanship. 

An  "engineer-salesman"  or  a  "salesman-engineer"  is 
a  legitimate  person;  there  is  no  such  thing  as  a  "sales 
engineer."  This  may  seem  a  quibble  but  to  our  mind 
the  distinction  is  vital  and  liv  analogy  extends  to  the 
many  other  kinds  of  adjectival  engineers  whose  multi- 
plication can  only  weaken   the  engineering  profession. 
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Plate-Girder  Design  and  Detailing — Notes  from  Practice 

Methods  of  Calculating  the  Resisting  Moment — Strength  of  Wide  Cover  Piates — Stiff ener  Spacing  and 
Rivet  Pitch  as  Governed  by  Web  Shear — Twenty  Hints  to  the  Detailer — Torsion  in  Box  Girders 


By  Robins  Fleming 

Structural    Engineer,   American  Bridge   Co.,  New  York  City 


PLATE-GIRDER  design  in  practice  involves  a  num- 
ber of  difficulties  which  are  either  neglected  or  not 
fully  treated  in  the  existing  literature  of  the  subject, 
extensive  as  it  is.  The  following  notes  gathered  from 
observation  and  experience  may  be  of  help  in  dealing 
with  them.  The  notes  are  confined  to  parallel-flange 
-simple  girders,  i.e.,  girders  having  flanges  composed  of 
a  pair  of  angles  with  or  without  cover  plates.  Girders  of 
other  types  present  additional  difficulties  that  cannot  be 
discussed  within  the  limits  of  the  present  article;  more- 
over, simple  flanges  are  to  be  preferred,  where  prac- 
ticable. 

Methods  of  Designiyig  Plate  Girders — Values  for  the 
resisting  moments  of  various  girders,  according  to  five 
methods  of  calculation,  are  given  in  Table  I.  As  the 
load  that  a  girder  can  carry  varies  as  its  resisting  mo- 


FIG.   1— WE.\K  KXEEBR.A.CE  CONNECTION  .A.ND  TWO 
PREFERABLE  DETAILS 

ment,  and  as  /  is  constant,  the  reader  can  easily  make 
comparisons  from  the  figures  in  parentheses. 

There  is  little  or  no  practical  objection  to  using  the 
moment  of  inertia  of  the  gross  section,  M,  in  the  table, 
even  if  it  is  not  theoretically  correct.  As  usually  de- 
signed both  flanges  have  the  same  section,  and  under 
ordinary  conditions  the  ratio  of  the  strengths  of  the 
flanges  is  such  that  the  liability  of  failure  of  the  top 
flange  by  buckling  is  greater  than  that  of  the  bottom 
flange  by  rupture  through  the  net  section.  This  relative 
strength  of  the  flanges,  if  of  the  same  section,  exists 
and  is  not  altered  by  assumptions  made  in  design. 

The  requirement  in  many  specifications  that  the  net 
section  be  used  in  determining  the  moment  of  inertia, 
M,  in  the  table,  seems  needlessly  severe. 

Using  the  gross  area  of  the  top  flange  and  the  net 
area  of  the  bottom  flange,  Af„  is  nearer  exact  than  any 
other  method  of  the  table.  For  flanges  of  the  same 
section  the  neutral  axis  can  quite  accurately  be  assumed 
at  the  center  of  the  girder  section.  The  net  section  of 
the  bottom  flange  exists  only  over  a  small  proportion  of 
its  length,  and  it  is  not  likely  that  the  neutral  axis  of 
the  girder  will  turn  sharply  up  and  down;  it  will 
probably  remain  very  near  the  neutral  axis  of  the 
preponderating  section.  However,  even  co.isidering  a  sec- 


tion through  rivet  holes  of  the  tension  flange  the  loca- 
tion of  the  neutral  axis  is  but  slightly  changed  from  the 
center  line  of  the  girder.  For  girder  1  of  the  table 
it  is  raised  0.4  in.,  changing  the  coefficient  of  ill  from 
193  to  185;  for  girder  4  it  is  raised  0.3  in.,  changing 
406  to  391 ;  for  girder  14  it  is  raised  0.5  in.,  changing 
1,745  to  1,651 ;  and  for  girder  15  it  is  raised  0.67  in., 
changing  645  to  604. 

Because  of  its  simplicity,  the  writer  prefers  for  ordi- 
nary girders  the  chord-stress  method  M,  =  fd(A, 
+,  J  d,t).  The  limitations  of  this  method  should  be  well 
understood.  Girders  of  unusual  section,  and  shallow 
girders  with  several  cover  plates  piled  on  the  flange 
angles,  should  be  proportioned  by  the  moment-of-inertia 
method,  as  the  chord-stress  method  may  give  too  small 
flange  areas.  When  designing  plate  girders  in  compe- 
tition with  rolled  beams  of  the  larger  sizes  it  is  often 
an  advantage  to  use  the  moment-of-inertia  method. 

Some  engineers  in  using  the  chord-stress  method  as- 
sume that  the  web  resists  no  moment.  The  values  of 
M^  would  thus  be  less  than  those  shown  in  the  table — 
about  13  per  cent  in  girder  1,  12  per  cent  in  girder  14, 
6  per  cent  in  girder  15. 

For  preliminary  designs  and  estimates  the  equation 
M,  =  /d,Aj  is  especially  convenient.  It  gives  flange 
areas  that  are  too  large  but  not  enough  so  to  make  it 
useless  for  approximate  estimates. 

Compression  Flanges — The  strength  of  plate  girders 
with  compression  flanges  unsupported  laterally  is  an 
unsettled  point.  The  formulas  that  have  been  presented 
for  proporti.oning  such  flanges  are  many  and  varied. 
The  writer  has  recommended  (Engineering  News- 
Record,  Feb.  24,  1921,  p.  336)  the  formula  S  =  19,000 

—  250  l/b  for  plate  girders  without  cover  plates,  and 
S  =  19,000  —  225  l/b  for  plate  girders  with  cover 
plates,  in  which  S  is  the  allowable  stress,  lb.  per  sq.in., 
with  a  maximum  of  16,000;  /  is  the  unsupported  length 
of  flange,  inches;  and  b  is  the  width  of  flange,  inches. 
If  stiffeners  are  placed  not  farther  apart  than  the  depth 
of  the  girder,  and  their  outstanding  legs  extend  to  the 
edge  of  the  flange  angles,  these  equations  could  safely 
be  changed  to  S  =  19.000  —  225  /  b  and  S  =  19,000 

—  200  l/b. 

A  fault  in  many  through  plate-girder  bridges  with 
shallow  floorbeams  is  the  weakness  of  lateral  support 
of  the  top  flanges  of  the  main  girders.  Fig.  1,  sketch  A 
shows  a  detail  of  a  bridge  on  a  leading  railroad.  (It  is 
surprising  that  the  detail  "got  by"  the  bridge  engineer 
of  this  road.)  If  the  detail  of  sketch  B  had  been  used 
the  strength  to  resist  lateral  thrust  at  the  top  flange 
would  be  increased  50  per  cent;  with  that  of  sketch  C 
the  strength  would  be  three  times  as  great. 

Cover  Plates — The  maximum  width  of  cover  plates  is 
•fixed  in  most  specifications  by  the  requirement  that  the 
projection  beyond  the  outer  line  of  rivets  shall  not 
exceed  6  in.  nor  be  greater  than  8  times  the  thickness 
of  the  thinnest  plate.     What  values  shall  be  given  to 
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plates  where   these   limits   are   exceeded?     The  writer 
suggests  the  following  paragraph  for  specifications: 

Cover  plates  to  have  their  full  sectional  area  included  in 
flange  section  shall  not  project  beyond  the  outer  line  of 
rivets  more  than  6  in.  or  more  than  8  times  the  thickness 
of  the  thinnest  plate.  Cover  plates  exceeding  these  limits 
not  more  than  50  per  cent  may  have  one-half  the  excess 
section  included  in  flange  section.  No  part  of  a  projec- 
tion beyond  the  outer  line  of  rivets  more  than  9  in.  or  more 
than  12  times  the  thickness  of  the  thinnest  plate  shall  be 
considered  as  part  of  the  flange  section. 

Web  Plates — Notwithstanding  the  complicated  nature 
of  web  stresses  it  has  been  found  perfectly  safe  to  de- 
sign a  web  plate  by  making  it  thick  enough  to  resist  the 
maximum  shearing  stress  assumed  to  be  uniformly  dis- 
tributed over  the  cross-sectional  area,  and  also  thick 
enough  to  enable  the  flange-stress  increments  to  be 
taken  into  the  flanges  by  permissible  rivet  spacing.  A 
limiting  minimum  thickness  should  be  used,  say  {  in. 
for  building,  .';.  in.  for  highway  and  railway  work  of 
E40  or  less  loading,  and  i  in.  for  railway  work  of  more 
than  E40  loading. 

Specifications  differ  as  to  whether  the  unit  shearing 
stress  for  proportioning  web  plates  should  be  applied 
to  net  section  or  to  gross  section.  The  specifications 
(1923)  of  the  American  Society  of  Civil  Engineers  call 
for  12,000  lb.  per  sq.in.  on  the  net  section,  while  the 
specifications  of  the  American  Railway  Engineering 
Association  (1906,  1910,  1920)  call  for  10,000  lb.  per 
sq.in.  on  the  gross  section.  All  these  specifications  use 
16,000  lb.  per  sq.in.  for  axial  tension  on  net  section. 
To  equate  the  values  of  10,000  gross  and  12,000  net  the 
net  area  of  web  must  equal  five-sixths  of  the  gross  area. 


FIG.   2— SHEAR  SECTION  AT   END  STIFFEXER 

This  is  seldom  the  case  through  the  vertical  rows  of 
rivets  connecting  end  stiffeners.  If  J-in.  rivets  spaced 
4  in.  apart  were  used  the  ratio  of  net  to  gross  would  be 
j,  equivalent  to  a  value  of  13,330  lb.  per  sq.in.  on  the 
net  section  for  10,000  on  the  gross  section. 

Theoretically,  the  gross  section  can  safely  be  used. 
In  Fig.  2  let  ab  be  a  partial  section  through  the  end 
stiffeners,  where  shear  is  greatest.  The  rivets  relieve 
the  shear  in  the  web  plate  by  an  amount  equal  to  one- 
half  their  bearing  value,  thus  reducing  the  shear  in  the 
net  section  by  this  amount.  (The  section  through  rivet 
on  line  c — d  is  i  of  1.73  of  that  on  line  a — b,  but  the 
shear  is  reduced  by  only  one-fourth  the  bearing  value 
of  the  rivet.)  It  is  well,  however,  to  restrict  the  punch- 
ing of  the  web,  and  as  the  designer  does  not  always 
control  details  he  may  better  use  a  larger  unit  stress 
and  proportion  the  web  for  an  equivalent  net  section. 
The  writer  would  not  hesitate  to  change  the  10,000  lb. 
per  sq.in.  on  net  section  of  his  specifications  to  three- 


TABLE  I— RESISTING  MOMENTS  OF  PLATE  GIRDERS 


Girder  Section 
Web  3(ht5  in. 
^-Angles   5x31x1   in. 
Web  30x  /.in. 
4-AnKle(i    5x3iii    in. 
Web  30x  A  in 
4-AnKle8     6x4xi     in. 
WcblOxl  in. 
4-.\nKle8     6x4x)    in. 
Web  30lJ  in. 
4-AnKleA     6x4xj     in. 
2-Plalei,    Hxl    in. 
Web  36x1  in. 
VAnKlen     6x4x]     in. 
Web36x|in 
4-AnKle>i    6x4x1     in. 
Web  36x1  in. 
4-AnKleii     6x6x1     in. 
4-Plntefl    14x1    in. 
Web  36x1  in. 
4-AnK)rfl    6x6xi    in. 
4-PUtef.    14x1    in. 
Web  48x1  in. 
4-,\nKlefl     6x6xJ     in. 
Web  48x1  in 
4-.\nKlefl    6x6xJ    in. 
2-P1ate,  16x1  in. 
Web48x|in. 
♦-Annie,    6i6x|    in. 
♦-Platen  16x1  in. 
Web  48x1  in. 
♦-Angles    6x6x1    in. 
4-PlBlea  14x|in. 
Web  60x1  in. 
♦-AnKlea    6x6x1    in. 
♦-Plate*  Uxlin. 
Web  26x1  in. 
♦-Analea    6x6x1    in. 
♦-Plal^'a  Mxl  in. 
Cunanl    Girder 


Al 

6.  10 
8  00 
13.88 
13.88 
24.38 

13.88 
13.88 
33.46 

33  46 

16.88 
30  88 

40.88 

28  22 

28.22 

28  22 
144  00 


Net 
A2 

5.44 
7.12 
12  56 
12  56 
20  42 

12  56 
12  56 
28  62 

28  62 


t/i    =   /Si 
Gross 
Section 

/(203) 
/(263) 
/(414) 
/(423) 
/(724) 

/(530) 

/(557) 

.^(1.1401 

.'(1.165) 


•irde 


15   56 

/(8<>8) 

26  72 

/I  1.546) 

34  88 

'1  2.010) 

23.70 

/(  1.4361 

23  70 

/(  l."7«i 

21  70 

'(613) 

120  65 

.'Cl8.0>»5» 

»*etinn.  inch  ^ 
r„. .'lulu,  the 

P'MinH* 
neutral  axi«  i. 

Mi  =  /.Sj 

Net 

Section 

/(1 83) 
/(236) 
/(380) 
/(388) 
/(6I4) 

/(485) 
/<50'») 
/(990) 


/(828) 
/( 1.3441 

/( 1.726) 

.'(1.226) 


.'(594) 
/( 15.330) 


.V/j   =  .'.Si 
Top  Flange  Gross 
Bott.   Flange  Net 

/(I93) 

/(250) 

/(396) 

/(406) 

/(669) 

/(508) 

/(533) 

/( 1.065) 

/( 1.089) 

.'(862) 
'<  1.4451 

'(1,872) 

/( 1.331) 


'(645) 
.'(  16.7201 


/(I83) 
/(238) 
/( 389) 
/(398) 
/(646) 

/(489) 

/( 508) 

.'( 1.055) 

/( 1.075) 

.'(8341 
/( 1.397) 

.'(1.820) 

'(1.260) 

'(1.62>) 

'(6  38) 
/( 16,080) 


»iwumed  («"  be  n 


er  of  rrfMui-ti 


nH  (he 


Notation: 

Mi,  ,3^5,  Mi.  W*.  .3fii  =  Reflinfing  momen)  of  i 

•''I.  'j.  ■''i  -  Seelinn  m'lduliin      In  HetermininK  •"■: 
angles  to  be  nne-half  ineh  greater  than  the  fleri{)i  "f  »''■  !'''*•*■  .      ,  .  .       -  ,      .*        j  ,#  j i,..;!, 

/  „  Kitremo  fiber  atrem  for  A'l.  M,.  and  .W>.  an'l  nnnp'  •ire««  per  aoiiare  ineh  of  net  aeclion  trnaion  flange  for  Mt  and  .3/i.  pounds  per  rqnare  ineh 

li  -  Diatnnrer  tor  gravity  of  flange*  or  efiectivf;(le|.il>  of  girder,  inches. 

Jl    -    Depth   of  web  plate,  inehej. 

(  =  Thieknesa  of  web  plate,  inehes 
A  =  Area  of  each  flange  (At  -  gross  arm*;  i4i  -  net  area),  xiusre  Inehes. 


Mt  =  /rfiAj 
/(I63) 
/(214) 
/(377) 
.'(377) 
/(6131 

/(453) 

.'(45  3) 

/( 1.030) 

/( 1.030) 

/)747) 
/( 1,282) 

/( 1.672' 

.'( 1.119 

/( 1,422) 

'(616. 
/(  14,4801 
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fourths  of  the  stress  used  in  axial  tension;  that  is, 
12,000  where  16,000  is  used  and  13,500  where  18,000 
is  used.  Unless  known  to  be  otherwise  the  net  area 
would  be  assumed  to  be  three-fourths  of  the  gross  area ; 
this  is  equivalent  to  taking  9,000  and  10,125  on  gross 
area. 

Rivet  Pitch — In  determining  rivet  pitch  for  connect- 
ing flange  angles  to  web  plates,  if  there  is  no  load  on  the 
top  flange  and  the  flanges  are  designed  to  take  all  the 
bending  moment,  the  equation  p  =  rd/V  is  commonly 
used,  in  which  p  is  the  pitch  of  rivets,  r  is  the  resis- 
tance of  one  rivet  (usually  the  bearing  value  on  the 
web  plate),  V  is  the  vertical  shear  at  the  section  con*-' 
sidered,  and  d  is  the  girder  depth.  The  value  of  d  to  be 
taken  varies  according  to  the  authority  followed.  A 
large  number  think  that  it  should  be  taken  as  the  effec- 
tive depth  of  the  girder,  that  is,  the  depth  used  in 
designing;  another  group  of  writers  teach  that  d  should 


jCcnfurofgrai/ffy/ine  [< B  ■->t<- 


■X<--B-  ->| 


Center  of  rivet  line 


PIG.    3 — RIVET   PITCH 
CALCULATION 


FIG.     4 — COVER-PLAT^ 
LIMITS 


be  taken  as  the  perpendicular  distance  between  rivet 
lines,  while  a  third  group  takes  it  as  the  depth  of  the 
web  plate.  If  one-eighth  the  web  is  considered  part  of 
the  flange  area  the  equation  becomes, 

(F  -f   lA^ 


rd   (1 


in  which  F  is  the  area  of  one  flange  and  A  is  the  area 
of  the  web.  By  the  moment-of-inertia  method  the  longi- 
tudinal shear  per  lineal  inch  between  the  flange  and  the 
web  at  any  section  is  h  =  Vm/I,  in  which  m  is  the 
statical  moment  about  the  neutral  a.xis  of  that  part  of 
the  flange  outside  of  the  section  on  which  the  horizontal 
shear  is  desired  (ab  in  Fig.  3);  then  p  =  r/h.  The 
maximum  pitch  by  all  methods  should  be  limited  to  6  in. 

The  variations  in  the  pitch  obtained  by  the  four 
methods  can  best  be  shown  by  an  example  or  two.  Let 
the  girder  section  partially  shown  in  Fig.  3  be  of  four 
angles  6x4x1  in.  and  a  web  plate  30  x  «  in.  Assume 
■|-in.  rivets  to  be  used,  with  a  bearing  value  of  24,000  lb. 
per  sq.in.  or  6,750  lb.  for  a  single  rivet.  For  a  vertical 
shear  of  50,000  lb.,  and  no  part  of  the  web  considered 
as  flange  area,  the  values  of  rivet  pitch  p  from  the  fore- 
going assumed  values  of  d  are  3.84,  3.44  and  4.05.  If 
one-eighth  of  the  web  is  considered  part  of  each  flange 
area,  the  values  of  p  are  4.41,  3.95  and  4.65.  By  the 
moment  of  inertia  method  p  =  4.72. 

Again,  suppose  the  girder  section  to  be  of  30  x  l-in. 
web  plate,  each  flange  of  two  angles  6  x  4  x  ^  in.  and 
two  cover  plates  14  x  J  in.,  the  rivets  s  in.,  and  the 
vertical  shear  100,000  lb.  at  the  section  considered.  The 
values  of  p  from  the  different  values  of  d,  with  no  por- 
tion of  the  web  considered  as  resisting  moment,  are 
3.08,  2.68  and  3.15.  With  one-eighth  the  web  considered 
as  part  of  each  flange,  p  is  equal  to  3.32,  2.89  and  3.40. 
By  the  moment-of-inertia  method,  p  =  3.51. 

Without  being  dogmatic  or  entering  into  any  discus- 
sion the  writer  expresses  preference  for  the  first  method 
mentioned,  that  is,  using  the  effective  depth  of  the  gir- 


der in  determining  the  pitch  of  rivets  connecting  flange 
angles  to  web  plates. 

Attention  is  here  called  to  the  effect  of  a  chaflge  of 
flange  section  on  the  rivet  spacing.  Where  a  new  cover 
plate  begins  there  is  a  redistribution  of  stresses  be- 
cause the  ratio  of  plate  sectional  area  to  entire  flange 
sectional  area  is  changed.  Additional  rivets  are  needed 
around  the  point  where  the  cover  plate  begins,  in  both 
the  vertical  and  the  outstanding  legs  of  the  flange 
angles. 

Stiff  eners — A  goodly  portion  of  the  literature  of  plate- 
girder  design  is  devoted  to  web  stiflfeners.  The  chief 
functions  of  stiff  eners  are  stated  by  Hudson  ("Plate 
Girder  Design,"  1911)  to  be:  (a)  to  keep  the  web 
from  buckling  due  to  the  compressive  stresses  in   it; 

(b)  to  keep  the  compression  flange  from  lateral  failure' 
as  a  whole  and  from  failure  in  detail  in  any  direction; 

(c)  to  relieve  the  rivets  connecting  the  loaded  flange  to 
the  web,  by  transferring  the  load  directly  to  the  web; 

(d)  to  reduce  to  a  proper  amount  the  vertical  stresses, 
on  horizontal  planes,  in  the  web  brought  by  local  con- 
centrated loads;  and  (e)  to  help  hold  the  web  true  to 
shape  during  manufacture  and  erection. 

Goodman  ("Mechanics  Applied  to  Engineering") 
thinks  that  the  primary  function  of  web  stiffeners  is  to 
give  torsional  rigidity  to  the  girder  to  prevent  side 
twisting.  He  regrets  that  he  does  not  see  any  way  of 
calculating  the  pitch  of  stiffeners  to  secure  the  necessary 
stiffness. 

Broadly  speaking,  stiffeners  may  be  divided  into  two 
classes,  those  that  act  as  columns  and  those  that  act 
as  beams.  Of  the  flrst  class  are  those  at  bearings  and 
those  under  concentrated  loads.  Most  specifications 
require  that  stiffeners  in  such  cases  be  designed  as 
columns,  using  in  the  reduction  formula  a  length  equal 
to  one-half  the  depth  of  the  girder  (the  column  receives 
or  discharges  its  load  in  increments) .  "A  rational 
method  would  be,  first,  to  assume  the  full  concentration 
carried  by  the  angles  only,  using  the  unreduced  stress 
in  compression,  and,  second,  to  consider  the  fillers  and 
the  strip  of- the  web  plate  covered  by  these  as  part  of 
the  stiffener  and  dimension  the  latter  as  a  column 
against  buckling,  the  larger  required  section  of  the 
angle  to  be  used"  (Kunz,  "Design  of  Steel  Bridges," 
1915).  As  it  is  impracticable  to  secure  an  accurate 
bearing  of  stiffener  angles  against  the  fillets  of  flange 
angles,  the  bearing  area  is  restricted  to  a  portion  of 
the  outstanding  legs.  The  bearing  value  may  be  as- 
sumed at  24,000  lb.  per  sq.in.,  excluding  the  chamfered 
portion  over  fillets  of  flange  angles.  This  often  necessi- 
tates that  outstanding  legs  be  as  wide  as  the  flange 
angles  will  allow.  A  filler  under  the  stiffener  angle  equal 
in  thickness  to  the  fillet  of  the  flange  angle  would  allow 
the  whole  area  to  be  considered  in  bearing,  in  which 
case  the  bearing  value  should  be  assumed  as  16,000 
instead  of  24,000. 

Intermediate  Stiffeners — The  design  of  intermediate 
stiffeners  is  largely  a  matter  of  judgment  based  upon 
experience.  The  persistence  with  which  girders  with 
few  or  no  stiffeners  have  carried  heavy  loads  upsets  all 
theories.  It  is  accounted  for  in  part  by  the  low  stresses 
used  in  some  of  the  earlier  specifications.  The  "General 
Specifications  for  Iron  Bridges"  issued  in  1879  by  the 
New  York,  Lake  Erie  &  Western  R.R.,  0.  Chanute  chief 
engineer,  allowed  but  4,000  lb.  per  sq.in.  shearing  stress 
(net  or  gross  section  not  stated)  in  web  plates.    With 
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such  a  value  it  was  consistent  to  specify  "when  the  least 
thickness  of  the  web  is  less  than  one-eightieth  of  the 
depth  ef  a  girder,  the  web  shall  be  stiffened  at  intervals 
not  over  twice  the  depth  of  the  girder." 

Until  the  effect  of  the  tensile  stresses  acting  at  right 
angles  to  the  compressive  stresses  is  known  the  buckling 
stresses  can  not  be  calculated.  Yet  the  case  is  by  no 
means  hopeless.  If  stiffeners  are  spaced  according  to 
the  methods  given  in  almost  any  textbook  i:he  web  is 
secure  against  buckling  so  long  s«  it  is  thick  enough  to 
resist  the  shear.  A  simple  and  common  requirement 
and  one  based  on  good  reasoning  is  that  intermediate 
stiffeners  shall  be  placed  at  points  where  the  thickness 
of  the  web  is  less  than  one-sixtieth  of  the  unsupported 
distance  between  flange  angles,  generally  not  farther 
apart  than  the  depth  of  the  web  plate,  with  a  maximum 
limit  of  6  ft.  Moore  ("Design  of  Plate  Girders,"  1913) 
suggests,  since  this  rule  gives  a  constant  spacing  re- 
gardless of  the  intensity  of  shearing  stress,  that  the 
factor  of  A  be  multiplied  by  Si  S,,  in  which  S„ 
is  the  allowable  intensity  of  shearing  stress  in  the 
web  as  determined  by  the  specifications  used,  and  Sx  is 
the  actual  intensity  of  shearing  stress  as  determined  by 
dividing  the  shear  at  any  section  where  the  stiffening 
spacing  is  desired  by  the  web  area.  While  theoretically 
sound,  the  suggestion  would  be  troublesome  to  follow 
in  making  details.  Besides,  stiffeners  may  be  needed 
to  keep  the  web  true  to  shape,  if  the  girder  is  subject 
to  rough  handling. 

Since  intermediate  stiffeners  act  as  beams  the  great- 
est strength  is  secured  by  having  the  outstanding  legs 
extend  to,  or  near  to,  the  edge  of  the  flange  angles. 
This  also  secures  the  most  efficient  resistance  to  lateral 
deflection  of  the  top  flange. 

Economic  Depth  and  Weight — Many  formulas  have 
been  presented  for  the  economic  depth  and  for  the 
weight  of  plate  girders,  some  of  which  in  taking  ac- 
count of  the  many  variables  are  quite  complicated. 
While  all  of  them  are  fairly  accurate  for  girders  built 
under  conditions  considered,  none  of  them  are  accurate 
for  plate  girders  in  general.  Textbooks  usually  give 
from  J  to  i^  the  span  as  the  economic  depth.  Definite 
requirements  to  be  met,  however,  often  fix  the  depth 
regardless  of  the  results  of  mathematical  calculations. 
This  is  especially  true  in  building  work. 

The  minimum  depth  is  often  given  as  A  the  span, 
though  for  girders  subject  to  shock  and  vibration  such 
as  crane  girder.s  and  deck  plate-girder  bridges  the  depth 
should  be  not  less  than  A  the  span.  Bird,  an  English 
writer,  in  "The  Practical  Design  of  Plate  Girders," 
1920,  deprecates  the  existence  of  many  plate  girders  on 
English  road.s  with  depths  of  but  V<i  to  -V  the  span. 

An  approximate  weight  of  a  plate  girder  can  easily 
he  obtained  fafter  determining  the  web  plate  and  flange 
area  at  center)  by  multiplying  the  area  of  the  center 
cro.^s-8ection  by  four  times  the  length  of  the  girder  in 
feet.  The  weight  of  the  girder  usually  adds  compara- 
tively little  to  flange  stresses.  The  weight  of  girder  1 
of  Table  I  on  a  span  of  30  ft.  adds  1.7  per  cent  to  the 
center  flange  streflae.'i;  in  girder  14  for  a  length  of  50  ft. 
the  addition  is  5  per  cent. 

It  has  often  been  .stated  that  in  a  well-de.xigned  girder 
the  weight  of  flanges  should  equal  one-half  the  entire 
weight,  but  there  are  so  many  exceptions  to  this  rule 
that  it  is  not  a  safe  guide. 

Stray   Poititu— Many    minor   points    connected    with 


plate-girder  design  or  details  need  to  be  kept  in  mind. 
For  a  number  of  these  points  (and  for  Figs.  1,  5  and 
6)  the  writer  is  indebted  to  F.  L.  Castleman,  plant 
engineer  of  the  American  Bridge  Co.  at  Pencoyd,  Pa. 
1.  Care  should  be  taken  that  plate  girders  are  so 
'^.csigned  that  the  flange-stress  increments  can  be  taken 
from  the  web  plate  into  the  flanges  by  the  rivets.  This 
may  seem  to  the  reader  so  elementary  t"hat  a  caution 
is  out  of  place.  Yet  until  the  current  year  a  leading 
steel  manufacturer's  handbook,  under  the  caption 
"Riveted  Plate  Girders:  Safe  Loads  in  Thousands  of 
Pounds  Uniformly  Distributed."  tabulated  loads  of 
200,000  to  300,000  lb.  for  girders  with  28  and  30xi-in. 


TTl 


■  ■.'=>lni-h>ri  holcs  fvr  expansion 

U. '    in  sole  plofe  af-  orher  end 

FIG.  5 


FIGS.   5-7— SOME   DETAILS   OF   PRACTICK 


Fig.  .') — Good  arrangement  of  end  stiffeners 
ing  the  bearing  ends.     Fig    "  .    .^ 


Fig.  6— Ma.l^■ 

Torsional  shear  in  box  girder. 


web  plates  and  with  flanges  composed  of  cover  plates 
on  6x4-in.  angles  with  the  4-in.  leg  riveted  to  the  web 
plate;  to  transmit  the  flange-.stress  increments  near  the 
ends  into  these  flange  angles  by  a  single  row  of  rivets 
would  require  bearing  on  the  web  plate  beyond  the  per- 
missible value.  Thicker  web  plates  should  be  used,  or 
else  6x6-in.  flange  angles,  giving  a  double  row  of  rivets 
in  the  vertical  leg. 

2.  If  the  center  of  gravity  of  flanges  with  several 
cover  plates  falls  outside  the  angles,  the  effective  depth 
should  be  taken  back  to  back  of  angles. 

3.  The  ends  of  all  girders  should  be  secured  against 
overturning. 

4.  It  is  sometimes  cheaper  to  increase  the  thickness 
of  web  plates  and  either  omit  the  intermediate 
stiffeners  or  decrease  their  number. 

5.  Although  mo.st  specifications  forbid  it.  there  seems 
to  be  no  good  reason  why  the  thinnest  instead  of  the 
thickest  cover  plate  should  not  go  next  the  flange 
angles,  especially  when  one  cover  plate  extends  full 
length.  Material  will  be  .saved  thereby,  and  if  the  lower 
plate  is  in  two  lengths  it  will  he  spliced  by  a  plate  nf 
greater  thickne.ss. 

6.  Striving  afirr  ornamentation  nr  architectural  effects 
is  expensive.  The  design  drawing  may  pre.sent  a  better 
appearance  thereby  but  the  designer  should  look  beyond 
the  mere  arr-'arance  of  his  drawing  and  consider  the 
location  of  the  finished  structure.  Girders  encased  in 
concrete  or  for  a  bridge  in  some  wilderness  need  not  be 
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artistically  beautiful.  In  this  connection  it  may  be  said 
that  curved  ends  add  to  the  cost  of  fabrication,  and 
judgment  should  be  used  in  requiring  them.  If  they 
are  necessary  the  radius  of  curvature  should  be  not  less 
than  three  (preferably  more)  times  the  vertical  leg  of 
the  angle  curved. 

7.  Lessening  the  weight  of  a  girder  does  not  neces- 
sarily decrease  its  cost;  it  may  increase  it.  Curving 
the  top  flange  to  secure  uniform  stress  will  save  weight 
in  web  plates,  but  the  increase  in  cost  of  fabrication  will 
more  than  offset  the  cost  of  plates  saved.  Crimping  the 
intermediate  stiffeners  will  do  away  with  fillers,  but 
unless  the  girder  is  deep  or  the  flange  angles  thick  or 
there  is  considerable  duplication  there  will  be  no  saving 
in  cost. 

8.  Having  the  web  plate  in  one  or  at  most  two  pieces 
is  desirable  from  an  engineering  point  of  view.  But  if 
very  long  the  plates  may  cost  enough  more  per  pound 
to  make  it  cheaper  to  use  shorter  plates  with  splices. 

9.  Theoretically,  the  web  plates  need  not  be  of  uni- 
form thickness  throughout.  The  110-ft.  center  girders  of 
the  New  York  Central  R.R.  bridge  near  Lyons,  N.  Y., 
built  in  1901,  have  web  plates  134  in.  deep  and  «,  .§  and 
1  in.  thick.  However,  for  ordinary  girders  the  cost  of 
excess  material  in  a  uniform  thickness  of  web  plate  is 
usually  offset  by  the  saving  effected  in  the  cost  of  fabri- 
cation. 

10.  The  work  of  the  detailer  is  often  undervalued. 
He  can  easily  lessen  the  efficiency  and  increase  the  cost 
of  plate-girder  work  by  poor  details.  More  rivets  than 
needed  may  be  used  in  some  places  and  too  few  in 
others.  The  strength  may  be  materially  reduced  by  a 
spacing  of  rivets  that  unnecessarily  reduces  the  net 
section.  In  the  girders  of  complicated  structures,  as 
locomotive  and  swing-bridge  turntables,  considerable 
engineering  knowledge  is  often  required  to  avoid  exces.s 
of  rivets  and  yet  develop  the  required  strength. 

11.  The  detailer  will  facilitate  shop  work  if  he  can, 
without  excessive  riveting,  (a)  use  the  same  spacing  of 
rivets  in  top  and  bottom  flanges,  (b)  have  the  spacing 
sym.metrical  about  the  center  line  of  girder,  (c)  have 
as  few  changes  in  pitch  as  practicable,  and  (d)  make 
all  lateral  plates  similar.  In  any  case  he  should  space 
rivets  adjacent  to  stiffeners  far  enough  away  to  allow 
them  to  be  easily  driven. 

12.  The  detailer  should  especially  bear  in  mind  the 
erector.  Entering  connections  should  be  avoided  unless 
the  member  can  be  entered  vertically  by  means  of  its 
own  weight.  Ample  clearances  should  be  allowed.  Care 
should  be  taken  that  all  field  rivets  can  be  entered  and 
driven.  It  should  be  possible  to  erect  floorbeams  in 
place  without  moving  girders  from  their  permanent 
position.  Anchor-bolt  holes  in  shoe  plates  of  bridge 
girders  should  be  «  in.  larger  than  the  bolts,  and  should 
be^o  located  that  holes  can  be  drilled  in  the  masonry 
with  the  drill  held  vertically.  A  washer  can  be  used 
to  cover  the  hole  and  provide  bearing  for  the  nut. 

13.  A  question  that  often  arises  in  detailing  girders 
with  flange  angles  of  8-  and  6-ih.  outstanding  legs  is 
whether  to  use  two  or  four  lines  of  rivets  in  cover 
plates.  On  girders  encased  in  concrete  two  lines  are 
considered  sufficient  provided  the  stress  increments  are 
taken  up  and  the  following  ratios  are  maintained:  in 
Fig.  4  the  distance  A  not  to  be  greater  than  32  times 
the  thickness  of  thinnest  plate  and  distance  B  (except 
as  allowed  in  specifications  for  cover  plates,  ante)  not 
greater  than  8  times  the  thickness  of  thinnest  plate 


plus  1  in.  For  8-in.  outstanding  legs,  4  lines  of  rivets 
are  commonly  u.sed;  for  6-in.  legs  2  lines  are  usually 
sufficient. 

14.  The  detailing  of  splices  is  important,  and  its 
underlying  principles  should  be  well  understood.  If 
web  plates  are  designed  to  take  a  portion  of  the  bend- 
iiig  moment,  web  splices  should  be  detailed  to  take  the 
same  portion.  The  Lackawanna  R.R.  specifications, 
which  allow  no  portion  of  the  web  plate  to  be  considered 
as  a  part  of  flange  section,  nevertheless  require  the 
web  to  be  spliced  for  both  shear  and  moment.  The 
additional  factor  of  strength  gained  by  neglecting  the 
bending  value  of  the  web  would  be  lost  if  the  web  were 
not  spliced  for  moment. 

15.  It  is  not  the  best  engineering,  though  more  or 
less  common  in  practice,  to  have  the  end  reaction  taken 
by  a  pair  of  stiffeners  at  each  end  of  a  bearing  plate, 
as  the  pair  at  the  inner  edge  will  take  considerably 
more  than  half.  It  is  much  better  to  bring  the  out- 
standing legs  together  over  the  center  of  bearing  and 
proportion  the  bearing  plate  for  concentrated  loading. 
Fig.  5  shows  such  a  detail. 

16.  It  often  happens  that  the  shop  in  endeavoring  to 
secure  an  exact  bearing  at  both  ends  of  a  stiffener  fails 
at  both  ends.  If  bearing  ends  were  marked  on  shop 
drawings  (letters  B.  E.  may  be  used,  see  Fig.  6)  the 
shop  would  know  which  end  should  have  an  exact  bear- 
ing and  could  work  accordingly. 

17.  Laterals  should  preferably  be  connected  to  gusset 
plates,  and  should  stop  short  of  flange  angles.  If 
diagonals  are  connected  to  the  flange  angles,  the  unequal 
deflections  at  their  ends  will  cause  the  rivets  to  work 
loose  owing  to  the  stiffness  of  the  angle.  The  flexibility 
of  the  gusset  plate  avoids  this.    Details  are  also  simpler. 

18.  Intermediate  stiflfeners  for  girders  that  are 
encased  in  concrete  may  without  hai-m  be  cut  at  the 
edge  of  the  fillet  of  the  flange  angle.  Chamfering  the 
stiffeners  is  thus  avoided.  Beveled  cuts  and  refinements 
made  for  the  sake  of  appearance,  if  not  exposed  to  view 
in  the  structure  after  erection,  should  be  avoided. 

19.  Fillers  under  stiffening  angles  and  web  splice 
plates  on  work  not  encased  in  concrete  or  not  exposed 
to  the  weather  need  not  fit  tight  against  flanges.  A 
clearance  of  i  in.  may  be  allowed. 

20.  It  is  expensive  and  useless  to  camber  plate 
girders. 

Box  Girders — When  two  web  plates  are  used  with  a 
space  between,  the  girder  is  called  a  box  girder.  Heller 
("Stresses  in  Structures,"  3d.  Ed.  1916)  defines  a  plate 
girder  as  a  girder  having  a  single-plate  web,  and  a 
box  girder  as  a  girder  having  two  or  more  webs.  A 
more  useful  nomenclature  would  be  single-webbed  and 
double-webbed  plate  girders,  but  it  is  not  likely  that 
this  change  from  present  custom  will  find  adoption. 

Bridge  girders  of  electric  traveling  cranes  are  usu- 
ally of  the  box  type.  In  addition  to  the  moment  from 
vertical  loads  an  overturning  moment  is  introduced 
from  walkways  on  the  sides  of  the  girders.  When  the 
walkway  consists  of  two  or  three  planks  supported  by 
light  brackets  the  overturning  moment  is  small  and 
except  in  very  light  cranes  can  safely  be  neglected.  But 
when  the  walkway  is  entirely  of  steel  and  the  motor  and 
shaft  are  placed  on  the  walk  several  feet  from  the  center 
of  the  girder  the  overturning  moment  must  be  taken 
into  account.  Crane  makers  have  no  standard  practice 
for  making  provision  for  this  moment.    The  problem  of 
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determining  torsion  stresses  in  a  box  girder — a  hollow 
rectangular  prism  with  re-entrant  angles — has  not  yet 
been  solved. 

The  following,  developed  by  the  Chicago  engineering 
office  of  the  American  Bridge  Co.,  is  recommended  for 
adoption  in  specifications: 

The  torsional  moment  in  box  girders  shall  be  assumed 
to  produce  vertical  shears  in  the  web  plates  and  horizontal 
shears  in  the  cover  plates.  These  shears  are  assumed  to  pro- 
duce no  bending  in  the  members  in  which  they  act  and  are 
to  be  regarded  as  pure  shears.  The  torsional  moment  shall 
be  divided  equally  between  the  web  plates  and  the  covers, 
that  is  (Fig.  7),  Si  b  —  S2  h,  where  Si  and  S3  are  the  total 
shears  in  web  plates  and  cover  plates,  respectively. 

Full-length  diaphragms  shall  be  placed  at  all  points  of 
applied  eccentric  loads  to  distribute  the  shears  properly  to 
the  component  parts  of  the  girder.  Sufficient  diaphragms 
shall  be  used  throughout  to  maintain  the  true  form  of  the 
girder. 

The  unit  stress  in  the  connection  between  the  web  plates 
and  the  covers,  produced  by  the  tqrsional  moment  alone, 
shall  be  taken  as  equal  to  Si'h  =  S2/6.  This  stress  acts 
in  a  direction  parallel  to  the  axis  of  the  girder. 

It  is  better  to  avoid  torsion  than  to  make  provision 
for  it.  This  may  be  accomplished  by  means  of  a  light 
lattice  stiffening  girder  attached  to  the  main  girder  by 
horizontal  bracing.  This  outer  girder,  besides  being 
designed  to  carry  its  share  of  the  walkway,  can  also  be 
designed  to  serve  as  a  railing.  The  main  girder  can 
then  be  of  the  single-web  type  with  the  carriage  rail 
placed  directly  over  the  web  plate. 

Box  girders  are  often  used  for  short  spans  with  heavy 
loads  where  the  depth  is  limited  and  the  shear  excessive, 
as  in  foundations  where  columns  are  carried  on  canti- 
lever girders,  over  assembly  or  ball  rooms,  in  office 
buildings  and  hotels  to  carry  the  columns  above,  and 
over  openings  to  carry  walls. 

Box  girders  are  expensive  to  fabricate  and  clumsy 
to  handle.  Access  cannot  be  had  to  their  interiors  for 
inspection  or  painting.  Field  connections  to  webs  must 
be  made  by  through  bolts  or  by  shorter  bolts  placed  by 
way  of  handholes  left  in  the  web  plates.  Unless  lateral 
stiffness  is  needed  that  can  be  provided  in  no  other  way 
there  is  nothing  gained  by  their  use.  With  8-in.  out- 
standing legs  of  angles,  single-plate  girders  can  be 
easily  made  24  in.  wide  over  cover  plates.  If  this  will 
not  suffice,  two  single-plate  girders  tied  together  by 
diaphragms  can  be  used. 


Harbor  Works  on  the  African  Gold  Coast 

With  a  view  to  the  better  development  of  the  Gold 
Coast  Colony,  important  harbor  construction  work  is 
being  carried  out  at  Takoradi,  about  five  miles  south- 
west of  Secondee,  on  the  Coomassie  Railway,  with 
which  the  new  port  is  already  linked  up.  On  this 
coast,  natural  harbors  of  deep  hays  of  any  kind  are 
very  deficient,  and  hitherto  .steamers  visiting  the  prin- 
cipal ports  of  Africa  and  Secondee  have  been  compelled 
to  lie  some  distance  from  the  .shore  and  make  uw  of 
lighters  and  surf  boats  for  trans-shipment  to  and  from 
the  land.  The  new  port  will  obviate  these  unsatisfactory 
conditions  by  providing  a  large  deep-water  basin, 
sheltered  by  two  breakwaters,  together  with  quay  space 
and  storage  accommodation,  special  arrangements  being 
made  for  handling  manganese  ore,  one  of  (he  most  im- 
portant exports  of  the  country. 


Open  Cut  to  Replace  Paris  Tunnels 

CONVERTING  three  of  four  parallel  double-track 
tunnels  into  an  eight-track  open  cut  with  masonry 
retaining  walls  is  a  difficult  undertaking  now  being 
carried  out  at  Paris  to  improve  the  approach  to  the 
St.  Lazare  terminal  of  the  French  State  Railways. 

A  short  distance  from  the  station  the  twenty-seven 
platform  tracks  converge  into  an  eight-track  approach 
on  which  are  the  four  parallel  double-track  Batignolles 
tunnels,  about  1,000  ft.  in  length.  Two  tracks  are  for 
main-line  trains,  two  for  those  of  the  Auteuil  line  and 

Bcrtignolles   Boulevord 
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BATIGNOLLES  CUT  AT   PARIS 

four  for  the  trains  of  the  extensive  suburban  system. 
Besides  430  suburban  trains  each  way  daily  there  are 
numerous  light  movements,  since  the  locomotive  facili- 
ties and  coach  yards  are  beyond  the  tunnels.  The  Au- 
teuil tunnel  is  to  be  retained. 

For  the  removal  of  the  tunnels  a  novel  method  has 
been  adopted.  Each  tunnel  will  be  given  a  heavy  lining 
of  reinforced  concrete  in  sections  of  convenient  length. 
This  will  enable  practically  all  the  earth  above  them  to 
be  excavated  without  fear  of  collapse.  Then  the  old 
masonry  will  be  removed  and  finally  the  sections  of  new 
lining  will  be  picked  up  by  powerful  cranes  or  derricks. 

Since  these  tunnels  pass  through  a  busy  city  district 
there  were  numerous  difficult  problems  in  providing 
for  safe  and  uninterrupted  operation  of  heavy  railway 
traffic  and  for  the  protection  of  streets  and  buildings. 
On  the  surface,  each  side  of  the  railway  is  paralleled 
by  a  street  and  in  the  length  of  the  tunnels  there  are 
three  transverse  streets.  Massive  retaining  walls  along 
the  sides  of  the  cut  and  built-in  trenches  in  advance  of 
the  main  excavation  will  support  the  longitudinal 
streets.  One  of  these  walls  will  be  directly  over  the 
side  wall  of  the  Auteuil  tunnel  and  will  be  bonded  to 
it  by  dowel  rods.     The  finished  cut  will  be  100  ft.  wide. 

Batignolles  Boulevard,  which  crosses  the  railway, 
must  be  kept  open  to  traffic  and  here  the  construction 
of  a  double-deck  bridge  is  required  since  the  open  cut 
will  intersect  a  rapid-transit  subway  of  the  Metropolitan 
Ry.  crossing  above  the  present  tunnels.  This  bridge 
will  have  on  the  lower  deck  a  double-track  electric  rail- 
way and  a  number  of  water  and  gas  mains,  electric 
conduits  and  cables  and  a  large  sewer.  On  the  upper 
deck  will  be  a  broad  central  parkway,  two  roadways,  a 
double-track  electric  railway  of  the  conduit  type,  and 
two  sidewalks  on  brackets.  Two  other  bridges  will  be 
built  later,  the  streets  being  closed  temporarily. 

Clearing  the  ground  over  the  tunnels  was  commenced 
late  in  1921,  but  the  work  will  not  be  completed  until 
192.5.  The  estimated  cost  is  about  $3,000,000.  To  still 
further  increase  the  traffic  capacity  of  the  six  future 
suburban  tracks  all  suburban  lines  are  to  be  electrified, 
involving  about  fiO  miles  of  line.  It  is  said  that  with  8- 
car  trains  at  25-minute  intervals  the  capacity  will  be 
40,000  passengers  per  hour. 
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Taxing  Gasoline  for  Highway  Improvement 

Tax  Rates  and  Taxable  Products — Methods  and  Cost  of  Collection — Exemptions 
and  Refunds — Penalties  and  Recovery — Distribution  of  Fund 

Editorial  Review 


FUELS  for  motor  vehicles  are  taxed  in  33  states  to 
provide  funds  to  be  used  wholly  or  in  part  for  high- 
way improvement.  During  the  past  winter,  the  taxation 
of  gasoline  was  considered  in  10  states  besides  the  16 
which  have  enacted  tax  laws.  In  five  states  having  laws 
prior  to  1923  the  rate  of  taxation  has  been  increased. 
In  only  five  states  having 
no  tax  law  was  there  no 
seriout  movement  to  enact 
any.  No  more  conclusive 
evidence  than  these  figures 
is  needed  to  indicate  that 
taxation  of  motor  vehicle 
fuels  is  considered  through- 
out the  country  sound  pro- 
cedure for  creating  funds 
for  constructing  and  main- 
taining public  roads. 

This  extraordinary  devel- 
opment of  special  tax  legislation  to  finance  public  works 
invites  consideration.  In  a  number  of  states  it  gives 
evidence  of  having  been  hastily  devised.  Adequate  ad- 
vice appears  not  always  to  have  been  secured  on  the  tech- 
nical questions  involved.  In  some  states  there  seems  to 
have  been  a  deliberate  attempt  to  divert  authority  from, 
and  to  deny  the  participation  of,  the  state  highway  de- 
partment. Lack  of  co-ordination  with  existing  authority 
and  road  development  policies  is  evident.  In  brief,  gaso- 
line tax  legislation  exhibits  the  usual  idiosyncrasies  of 
law-making  by  unadvised  laymen  on  engineering  admin- 
istration questions.  With  a  third  of  the  48  states  yet  to 
enact  laws  and  with  the  certainty  in  mind  that  amend- 
ment will  come  up  for  action  in  many  states,  analysis, 
and  a  summation  of  the  findings,  of  gasoline  tax  legis- 
lation is  required. 

Amount  and  Rate — It  is  estimated  by  the  Bureau  of 
Public  Roads  that  a  tax  of  Ic.  a  gallon  on  gasoline, 
as  of  pre.sent  consumption,  would  produce  about  $40,- 
000,000  annually.  This  is  nearly  two-thirds  as  much  as 
the  average  annual  Federal  aid  for  1923,  1924  and  1925. 
Observe  that  this  income  assumes  no  increase  in  the 
gasoline  consumption  of  1922.  In  1922  the  17  states 
named  in  Table  I,  which  imposed  a  gasoline  tax,  col- 
lected nearly  $12,000,000.  In  these  figures  is  had  the 
reason  for  the  favor  which  gasoline  tax  legislation  has 
gained  with  legislators.  There  is  no  easier  additional 
way  of  raising  large  yearly  sums  of  money  for  road 
improvement  without  a  general-tax  increase  and  few 
lawmakers  are  flirting  with  the  political  hazards  that 
this  involves. 

Tax  rates,  considering  bills  introduced  and  enacted, 
are  Ic.  in  19  states,  2c.  in  18  states  and  over  2c.  in  5 
states.  No  state  has  in  force  or  has  proposed  a  rate 
exceeding  3c.  The  respective  state'  rates  are  given  in 
Table  II.  Examining  these  rates  in  connection  with 
the  date  of  legislation,  a  clear  indication  is  had  of  a 
tendency  to  increase  rates.  As  previously  pointed  out, 
five  states  having  laws  prior  to  1923  have  amended 
them,  or  substituted  new  acts,  increasing  the  rate.  In 
a  more  general  way,  a  count  shows  that  the  average 


Gasoline  taxes  are  being  more  and  more  advo- 
cated as  the  proper  and  just  method  of  allocating 
to  those  responsible  the  cost  of  road  maintenance. 
An  investigation  has  just  been  made  by  Engineer- 
ing News-Record  of  the  status  of  the  gasoline  tax 
in  each  state  of  the  Union.  The  results  as  here 
presented  for  the  first  time  bring  together  the 
facts  about  the  gasoline  tax. 


rate  in  the  laws  of  1923  runs  about  one-third  cent  more 
than  in  laws  of  preceding  years.     A  weighted  average 
would   show   a   greater   increase.      There   is   altogether 
convincing  evidence  that  the  gas  tax  rate  is  mounting. 
The  average  for  all  states  is  now  more  nearly  lie.  than 
the   Ic.   used   by  the   Bureau   of   Public   Roads   in   the 
estimate  previously  quoted. 
It  is  significant  too  that  of 
all  changes  in  gas  tax  laws 
all  but  one  were  changes  in 
rates  and  always  the  rates 
were  increased:    Arkansas 
from  Ic.  to  3c. ;  New  Mexico 
from     Ic.    to    2c.;     North 
Carolina   from    Ic.    to   3c.; 
Oregon    from    2c.    to    3c.; 
and  Washington  from  Ic.  to 
3c.     The  conclusion  is  war- 
ranted that: 
1.  Rates  will  increase  and  not  decrease  as  gasoline 
tax  legislation  is  extended. 

Taxable  and  Exempt  Products — Precise  definition  of 
the  products  subject  to  taxation  and  also  those  exempt 
is  generally  lacking  in  gasoline  tax  laws.  In  the  law 
introduced  in  Kansas  exemption  is  made  of  all  liquids 
having  a  flash  point  of  110  deg.  or  above.  In  Missis- 
sippi and  New  Mexico  taxable  fuels  are  all  not  less  than 
"46  deg.  Tagliabues  Baume  Test."  In  some  states  the 
law  names  gasoline  and  no  other  substance.  In  general, 


TABLE  I— AMOUNTS  OF  G.\SOLINE  TAXES  COLLECTED  IX   1922  IN 

17  STATES  HAVING 

LAWS  OPERATIVE  THROUGHOrT  THE  YEAR 

State 

Rate 

Amount 

Reported     Cost 

Arizona     ... 

Ic. 

SI  57,000 

$1,800 

Arkansas 

Ic. 

208.000 

Practically  none 

Colorado 

Ic 

687.363 

Cost  nominal 

Ic. 

734.000 

Not  stated 

Ic, 

739,188 

No    extra    cost 

Kentucky 

Ic. 

447,550 

$1,068 

Ic. 

484,269 

Not  stated 

Ic 

1,200.000 

Practically    no    cost  ■ 

Mississippi 

Ic 

400,000 

One  extra   clerk,    $1,500 

2c 

250.000 

Negligible  cost 

New  Mexico     

It- 

130.000 

Practica'ly  no  cost 

North  Carolina 

Ic 

780,000 

Practically  no  co«t 

2.- 

1.200,000 

$5,000 

Pennsylvania 

h- 

2.389,211 

$50,000  March  1,  1919  to 
Dec.  31,  1922 

2c 

900.000 

Not  stated 

South  Dakota 

2c 

330,000 

Negligible  cost 

Washington 

Ic 

950.000 

$5,000 

11,885.031 

as  indicated  in  Table  III,  the  law  specifies  as  taxable 
all  liquids  used  for  developing  power  in  internal- 
combustion  engines  or  for  propelling  motor  vehicles. 
It  appears  clear  that  the  intent  of  legislation  is  to  tax 
all  fuels,  with  certain  stated  exceptions,  capable  of 
being  used  to  operate  motor  vehicles  of  the  internal- 
combustion-engine  type.  Not  all  laws  state  this  clearly. 
Exemptions  are  stated  in  two  ways:  (1)  Certain 
substances,  as  kerosene,  are  exempted  by  definition;  (2) 
substances  for  certain  uses,  as  farm  tractors  or  fire 
engines,  are  excepted.  Of  the  29  states  listed  in 
Table  III,  21  except  from  taxation  certain  fuels  or 
fuels  used  for  certain  purposes.  Kerosene  oil  alone  is 
exempt  in  14  states. 
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TABLE  11— RATES.  COLLECTION  AND  DISTRIBUTION  OF  GASOLINE 
TAXES  IN  FORCE  AND  PROPOSED 


State 

Alabama 

Arizona 

Arkansas...  . 
California.. . 
Colorado... 
Connecticut. 
Delaware ... . 

Florida 

Georgia 

Idaho 

Illinois  (f). . . 

Indiana 

Iowa     

Kansas 

Kenturky. .  . 
Loui.siana 

Maine 

Maryland . .  . 
M    a  s  s   a- 

chusetts... 
Michigan. . .. 
Minnesota.  . 

(i)      

Mississippi . . 
Missouri  (/).. 
Montana.. 


Date    Rate 
Cents 

E.    1923  2 

E.    1921  1 

E.    1923  3(a) 

L     1923  2 

E.    1919  1 

E.    1921  I 

E.    1923  2(d) 

E.    1923  I 

E.    1921  1 

E.    1923  2 

E.i923  2   ' 

I.     1923  2 

I.     1923  I 

E.    1920  1 

E.    1921  1 

E.    1923  1 

E.   1922  2 


E.  1922 
I.  1923 
E.   1923 


Payor  Payable        Distribution 


Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 


Monthly  G   50'-; :  Co.  50'i 

Monthly  St.  100''; 

Monthly  .St .  25'-,  ^  Co.  75<-r 

Quarterly  St.  iO'[:  Co.  50<;  (6) 

Monthly  St.  50<^;;  Co.  50«"t 

Monthly  St.  100'^,  (c) 

Monthly  St.  100^, 

Monthly  

Quarterly  St.  lOO^l 

Monthly  St.  100% 


Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 


SI.  5(1^;;  Co.  50^; 

.St.  100',  (0 

St.  100',- 

SI.  100'-; 

.St.  50',;;  Co.  50'7  (tf) 


Monthlv 
Monthl.y 
Monthly 

Monthly 
Monthly 


Wholesaler     Monthly     St.  40%:  Co.  60% 
Wholesaler      Monthly 


Wholesaler      Monthly 


I.  1923  1 
I.  1923  I 
E.  1921   1  (m) 


shire 

New  Jersey. . 

New  .Mexico, 

NewYrrklnl 

No.  Carolina     E.    1921      3  (o) 

No.  Dakota.,     E.   1923     I 

Ohio :    .     I.     1923     2 

Oklahoma   ..     E.   1923      I 

Oregon E.    1919     3  (r) 

Penns^yania    E.   1921      I 
Rhode  Island 

(»)     

So.  Carolina. 
So.  Dakota . . 
Tennessee. . . 
Texas... 

Utah 

Vennont .... 
Virgieia. 


Wholesaler 
Wholesaler 
Wholesaler 

Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Retailer 


Monthly 
Monthly 
Monthly 

Monthly 
Monthly 
Monthly 
Monthly 
Monthly 
Monthly 


G.  100-:; 

St.  20<;;( 

St.  100^; 


St.  100*";^ 

G.  100"; 

(p) 

St.  ioo%(<?) 

St.  100^4 

St.  50%:  Co.  i<p. 


1921  2 

1923  2 

1923  2 

1923  I 

1923  2S 

1923  I 
1923 


Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 


2(r) 


Wholesaler 
Wholesaler 
Wholesaler 
Wholesaler 


St.  50%;  Co.  50% 
Monthly     G.  100% 
Monthly     St.  100^; 
Monthly     St.  75%;  Schools  25% 
Monthly     St.  100";;  (0 
Monthly     St.  100<;i  (i<) 


Monthly 
Monthfv 
Monthly 

Monthly 


St.  100% 

St.  100'-; 

St.  100'", 

.St.  100<, 


Washington.      E.    1921 

W<st\irginia    E.    1923 

Wiscon.>.in...      I.     1923     2 

Wyoming  E.    1923      I 

E.,  Enacted:  I  .  Introduced;  G  .  General  state  fund;  St.,  State  road  fund;    Co  , 

County  road  fund. 

Notes:  (<i)  Original  law  of  1921  establishing  Ic.  tax  repealed  by  present  act. 
(6)  State  percentage  for  maintenance  only,     (c)  Amendment  in  1923  allotted  tax 

rcifically  to  road  fimd.  (</)  Ic,  first  year  and  2c  thereafter,  (c)  No  bill  intro- 
:ed  and  "no  such  bill  contemplated.  "  (/)  Collected  by  county  and  credited  to 
state-aid  road  fund,  (g)  State's  percentage  allotted  to  maintenance,  (h)  Pay 
interest  on  road-  bonds  and  remainder  to  road  fund,  (f)  Constitutional  amona- 
ment  rerjuired.  (/)  Bill  introduced  but  reported  unfavorably  by  committee  and 
alloHcl  to  die.  (*)  County  percentage  for  maintenance  oidy.  (I)  No  tax  bill 
intrfKluced.  (m)  Amendment  1923  increased  tax  to  2c.  (n)  No  hill  introduced. 
(o)  Ameitrlment  in  1923  raised  rate  from  le.  (p)  The  conflict  on  this  provision 
preventetl  legislation,  tr/i  To  be  distributed  as  state-aid  prorata  among  counties, 
(r)  Art  of  1919.  still  in  force,  calls  lor  le.  tax.  Act  of  1921.  calhng  for  Ic  lax 
amended  in  1923  to  call  for  2c  Both  acts  give  combined  lax  of  3c.  (.)  Littlr 
sentiment  for  and  no  bill  inlroducc<l.  (0  Allotted  to  inlercsl  on  ro.ad  bonds  and 
to  maintenance,  (u)  Allotte<l  to  "Ia>'ing  dust  and  resurfacing"  roads,  (r) 
Raised  from  Ic.  by  amendment  in  1923. 


Conclusions  from  the  information  as.iemblcd  Are: 

1.  Definition  of  taxable  fuels  require.s  study  to  deter- 
mine some  basis  of  scientific  precision. 

2.  Di.'itinction,  in  imposing  taxes,  between  use  for 
motor  vehicles  and  for  other  purposes  is  common 
practice  and  sound  legislative  policy. 

Tax  Collertiov — Collection  in  most  states  is  from  the 
wholesale  distributor.  A  number  of  jaws  require  re- 
ports and  collect  from  all  dealerx,  wholesale  and  retail, 
with  the  proviso  that  the  tax  shall  not  be  collected  twice. 
A  few  states  require  the  retail  dealer  to  pay  the  tax. 
States  with  the  longest  experience  favor  collection  from 
the  wholesale  dealer  and  generally  the  gasoline  trade 
prefers  to  pay  the  tax  through  the  larger  distributors. 
In  some  states  where  collection  is  from  either  whole- 
sale or  retail  dealer,  the  wholesale  deaUrs  have  volun- 
tarily assumed  payment  and  deliver  to  the  rctai.  dealer, 
or  to  consumers  in  quantity,  tax-paid  gasoline.  There 
are  asserted  to  be  these  advantages  in  collecting  from 
the  wholesaler:      Hi    There  are  fewer  accounts  to  be 


T.4BLE  III— DEFINITION  OF  TAX.\BLE  MOTOR  CAR  FUELS  SUBJECT 
TO    TAX    AND    EXEMPT    FROM    TAXATION 


State 
Alabama . .  . 


MassachuE 
Michigan. 


Taxable 
Gasoline,  naphtha  and  other 
liquid  motor  fuels  common- 
ly   used    in    internal    com- 
bustion engines. 

Gasoline.  Law  najnes  no  other 
product  and  defines  gasoline 
no  further  than  by  name. 


Exempt 

Kerosene  oil,   distillates,   g; 

oil,  fuel  oil  and  crude  oil. 


No  exemptions  are  men- 
tioned; inference  is,  all  fuels 
except  "gasoline"  are  ex- 
empt. 


Motor  vehicle  fuel;  any  vola-     Kerosene  specifically  excepted 
tile  liquid    which    may   be         * 
used    in    operating    motor 
vehicles. 


Any  product  of,  or  containing, 
petroleum  used  for  power  to 
propel  motor  vehicles. 

Gasoline,  benzol  or  other 
products  for  propelling 
motor  vehicles   over  high- 


Distillate,    crude    petroleum, 
residium.  gas  or  smudge  oil. 


Road  rollers,  fire  apparatus, 
ambulances,  agricultural 
tractors  and  vehicles  run- 
ning only  on  rails. 


Motor  vehicle  fuels:  all  vola-     Kertwene   oil   specifically  ex- 
tile  liquids  used  for  propel-         empted. 
ling  motor  vehicles. 

GasoHnc,  benzol,  naphtha  and     Kerosene  oil. 
other  fuels  commonly  used 
in  internal  combustion  en- 
gines. 

Any  product  containing  pet-  Kerosene,  crude  petroleum, 
roleimi  used  for  power  to  residium,  gas  or  smudge  oil. 
propel  motor  vehicles. 

Gasoline   and    volatile   liquid  Kerosene,  distillate  and  other 

fuels    commonly    used    for  liquid  fuels  having  a  flash 

operating  internal  combus-  point    of    110   deg.    F,    or 

tion  engines.  above. 

Gasoline  (no  other  fuel  No  exemptions  named;  by 
named. 1  inference  other  than  "gaso- 

line" 

Gasoline,  benzine  and  other  Motor  boats,  agricultural 
motor  vehicle  fuels  tractors,    vehicles    running 

on  rails  and  federal  or  stat« 
owned 

Motor  vehicle  fuels;  all  vola-     Kerosene  oil 
tile  and  inflammable  liquids 
for  propelling  motor  cars 

Gasoline  and  other  products     Ni 
in  propelling  motor  vehicles 

Gasoline,  distillate,  benzine 
and  other  liquids  for  gener- 
ating power  and  heat 

Ciasoline;  any  volatile  8ul>- 
stance  of  not  le!*s  than  46% 
Tagliabues  Baum^  Test 


idicated 
Kerosene  oil 


Gasoline  and  distillate* 

Gaarline  and  other  volatile 
and  inflammable  liquids  for 
propelling  motor  vehicles 


None  indicnt«l 


New  Hampshire. 

Gasoline,     benzol     or     other 
products  to  be  used  in  com- 
bustion type  engines 

Kerosene  oil 

New  Jersey 

Gaanline      used      for      motor 
vehicles  on  public  roads 

Gasoline    for    agrictt^.ural 
inanulaciuring  pur  Kieca 

or 

New  Mexico.. 

Gaiioline;   volatile  sulMlances 
not  less  than  46  deg.   Tagli- 
abues naumi'  Test 

None  indicated 

North  Carolina  , 

Gaaoliitr,    benzine,    naphtha, 
liberty  oil  anti  all  others  for 
»|>eraling  motor  vehiclea 

Kenwneoil 

North  Dakota. 

Gasoline 

Niute  indicated 

Ohio     

Gasfiline  and  all  other  motor 
vehicle  fuels 

Ken^eneoil 

Oregon        

Oasolhie  nnil  all  other  motor 
fuels  as  .iislillale.  benzine, 
naphtha  and  Liberty  oil 

Kenwne  oil 

Pennsylvania. . . 

Gasoline  and  other  liquids  for 
generaliiig  power  in  internal 
combust  ir>n  engines 

None  indicated 

nhnde  Inland 
\'ominnl 

Gasrdine  or  any  of  its  Bul>- 

■litiiles 
Giuoline  or  other  motor  fuel 

None  indicated 
Kerfisene  oil 

Washington 

Oaimlineand  other  liquid  fuels 
for  internal  eombtislion  en- 
gines 

Kernaene  oil 

Wk. .  n.iTi 

\'  T'  I  a  t  i  1  e  and  inflammable 
li'iuids     ra|>al>le    of    being 
used  In  internal  eombtisttnn 
niffinefl 

Kerotene  oil 
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posted  and  kept  balanced;  (2)  the  credit  and  stability 
of  the  wholesale  dealer  is  more  certain;  (3)  the  exist- 
ence of  the  tax  is  not  made  so  evident  as  when  the 
retail  dealer  adds  it  to  the  individual  bills  of  the 
consumers  and,  so,  there  are  fewer  complaints  to  handle 
and  less  opposition  to  counteract. 

Cost  of  collection  is  an  uncertain  item.  The  tax  i.s 
payable  monthly  in  most  states  and  quarterly  in  a  few. 
Each  payment  period  the  dealer  reports  his  sales,  gen- 
erally on  blanks  furnished  by  the  state  collector,  and 
then,  or  within  a  stipulated  time  thereafter,  sends  his 
check  for  the  amount  of  the  tax.  Generally  the  state 
treasurer,  comptroller,  auditor,  tax  commissioner  or 
other  official  authorized  to  receive  the  tax  requires,  to 
handle  the  returns,  no  additional  collection  machinery 
other  than  another  clerk  or  two.  It  is  this  fact  which 
accounts  for  the  reports  in  Table  I  of  "nominal"  or 
"negligible"  cost.  Obviously  there  is  always  some  extra 
cost  but  it  is  easy  to  see  how  it  may  be  very  small. 
Even  in  Pennsylvania,  where  there  is  a  special  state 
bureau  for  collecting  the  tax  from  i-etail  dealers,  the 
cost  is  only  a  fraction  of  one  per  cent  of  the  amount 
collected. 

From  a  review  of  the  43  laws  proposed  or  enacted  the 
conclusions  are  as  follows: 

1.  Practice  and  experience  favor  the  collection  of 
gasoline  taxes  from  the  wholesale  distributors  and  not 
from  retail  dealers. 

2.  Monthly  reports  of  sales  and  payment  of  taxes  are 
required  in  all  but  two  of  the  43  states  reporting. 

3.  Practice  favors  the  collection  of  the  tax  by  exist- 
ing state  officials,  in  which  event  experience  shows  that 
the  cost  of  collection  is  an  insignificant  percentage  of 
the  amount  collected. 

Tax  Distrihtdion — The  general  idea  of  a  gasoline 
tax  is  to  provide  funds  for  road  improvement.  Of  the 
39  states  in  which  the  plan  of  distribution  is  known, 
the  tax  money  goes  wholly  into  the  general  fund  in  four 
states,  and  partly  into  this  fund  in  two  others.  In  21 
states  all  of  the  money  is  credited  to  the  state  road  fund. 
In  12  states  a  part  of  the  money  goes  to  the  counties 
for  road  improvement  in  the  proportions  shown  by 
Table  II.  Use  of  funds  by  county  or  state  is  stipulated 
in  a  few  states,  notably  in  the  following:  California 
and  Maine  state  percentage,  and  Montana  county  per- 
centage, for  maintenance;  Utah  for  interest  on  road 
bonds  and  for  maintenance,  and  Vermont  for  "laying 
dust  and  resurfacing." 

1.  Generally  speaking  tax  distribution  follows  the 
distribution  of  authority  over  road  improvement  be- 
tween county  and   state. 

2.  Commonly  the  use  of  the  money  for  specific  kinds 
of  improvement,  as  maintenance,  is  not  stipulated  but 
the  inclination  toward  this  practice  is  shown  more  in 
recent  legislation. 

Opposition  to  Gasoline  Tax — Active  opposition  to  tax- 
ation of  gasoline  for  improving  public  roads  has  been 
confined  to  the  automobile  associations  and  to  the 
motor  truck  operators'  organizations.  Opposition  from 
farmers,  motor-boat  users  and  manufacturers,  where 
it  has  shown  any  great  strength,  has  been  eliminated 
by  exemptions.  In  the  case  of  the  automobile  and 
truck  operators'  associations,  however,  little  disposi- 
tion has  been  shown  to  concede  anything.  In  a  few 
cases  perhaps  these  associations  have  this  past  winter 
prevented  legislation  from  being  enacted  or  approved. 


Simple  Method  of  Banking  Curves 
on  Concrete  Roads 

Transition  from  Convex  Cross-Surface  to  One-Way 

Slope  at  P.C.  Made  in  Three  Sections — Extra 

Forms,  Double  Screeding  Used 

By  Arthur  H.  Gardiner 


CURVE  superelevation  on  a  concrete  road,  which  on 
its  tangents  is  designed  for  the  ordinary  convex 
cross-surface,  is  complicated  by  the  necessity  of  pro- 
viding a  practicable  method  of  effecting  the  transition 
from  the  convex  surface  to  the  one-way  slope.  Any 
method,  to  have  real  merit,  must  involve  little  hindrance 
to  the  progress  of  construction;  must  require  as  little 
as  pos-iible  addition  to  the  standard  equipment,  and  must 
achieve  a  result  that  is  graceful,  symmetrical  and  cor- 
rect from  the  standpoint  of  traction.    From  descriptions 


U-4-; 


"^4^ 


I 

-gjrd  Section  M        £  / 

l\       SI         / 


of  various  methods  of  constructing  the  type  of  a  banked 
curve  discussed,  the  writer  is  of  the  opinion  that  each 
of  them  fails  to  meet  some  or  all  of  these  requirements. 
They  are  either  dependent  upon  a  cumbersome  system 
of  false  forms,  troublesome  to  set  And  to  maintain ;  they 
involve  intricate  calculation,  or  they  result  in  too  sudden 
changes  of  surface.  From  a  study  of  these  methods  and 
of  the  requirements,  the  following  plan  is  suggested  as 
expedient. 

The  suggested  plan  in  general  provides  for  the  use 
of  temporary  auxiliary  guides,  or  forms,  superimposed 
upon  the  standard  forms  and  employed,  on  alternate 
sides,  through  two  successive  sections  40  ft.  in  length. 
Regardless  of  rate  of  cross-fall  of  the  pavement  at  the 
curve  and  r-:^.rdless  of  the  details  of  the  standard  sec- 
tion employed  upon  tangents,  but  conditional  only  upon 
a  uniform  rate  of  approach  to  the  curves,  a  single  set 
of  auxiliary  forms.  40  ft.  in  length,  will  provide  all  of 
the  special  equipment  necessary  to  do  the  work  for  any 
number,  or  slope,  of  curves.     The  method  is  designed 
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APPROACH  SECTIONS  AND  PROFILES 

especially  for  half-width  construction,  but  it  may  be 
employed  for  full-width  construction  by  inserting  a 
temporary  plate  longitudinally  in  the  center  of  the 
pavement. 

In  order  to  demonstrate,  let  us  assume,  Fig.  1,  that 
we  have  to  apply  this  method  to  the  securing  of  a  one- 
way slope  of  i  in.  per  foot  of  width  from  P.C.  to  P.T. 
of  a  road  18  ft.  wide,  which,  on  its  tangents,  has  a 
standard  cross-section  that  is  a  convex  parabolic  cun^e 
whose  ci'own  is  2  in.  higher  than  its  sides.  The  ap- 
proach to  the  curve  only  will  be  consideied,  the  depar- 
ture from  the  curve  being,  of  course,  m\  ersely  the  same. 
It  is  assumed  that  in  the  developmen*^  of  the  transition 
from  the  standard  cross-section  to  the  one-way  slope 
desired,  the  rate  of  cross-fall,  or  pitch,  shall  not  change 
more  i-apidly  than  1  in.  per  foot  in  a  distance  of  less 
than  40  ft.  in  length.  It  is  further  assumed  that  the 
entire  transition  from  convex  to  one-way  slope  shall 
take  place  before  the  curve  is  reached.  Hence,  in  pass- 
ing from  a  cross-fall  of  2  in.  on  the  standard  cross-sec- 
tion to  a  one-way  slope  of  I  in.  per  foot  at  the  P.C,  this 
method  assumes  that  three  sections,  each  40  ft.  long, 
will  be  advisable,  the  first  section  extending  between 
points  120  ft.  and  80  ft.  back  of  the  P.C,  the  second 
section  extending  between  points  80  ft.  and  40  ft.  back 
of  the  P.C.  and  the  third  section  extending  from  a  point 
40  ft.  back  of  the  P.C  to  the  P.C.  If,  however,  the  curve 
were  to  be  banked  to  a  5  in.  per  ft.  slope,  it  would  be 
advisable  to  begin  the  process  40  ft.  further  back  or  at 
a  point  160  ft.  back  of  the  P.C. 

In  the  first  section  the  road  will  be  eased  on  the 
outside  half.  Fig.  2,  from  the  convex  curve  to  a  level 
plane,  the  inside  half  remaining  standard  and  convex. 
In  the  second  section  the  outside  half  will  tilt  up  grad- 
ually from  the  level  plane  to  an  upward  slope  of  1  in. 
per  ft.  and  the  ivHide  half  will  be  eased  from  its  convex 
to  a  downward  slope  of  i  in.  per  ft.,  thus  bringing  the 
full  width  of  the  road  to  a  continuous  one-way  slope  at 
the  end  of  that  section.  In  the  third  section  the  entire 
road,  now  in  one  plane,  will  rotate  on  the  center  from 
the  4  in.  per  ft.  slope  to  a  i  in.  per  ft.  .slope  at  the  P.C. 
Hence  it  appears  that  the  two  side  forms  should  be  set 
to  grades  which,  at  the  beginning  of  the  first  section 
(P.C. — 120)  will  be  2  in.  below  the  center  on  both  out- 
side and  inside,  at  the  beginning  of  the  second  section 
(P.C— 90)  will  be  level  with  the  center  on  the  outside 
and  2  in.  below  the  center  on  the  inside,  at  the  beginning 
of  the  third  section  (P.C. — 40)  will  be  21  in.  above  the 
center  on  the  outside  and  21  in.  below  the  center  on  the 
inside  and  at  the  P.C.  will  be  4  J  in.  above  the  center 
on  the  outside  and  4}  in.  below  the  center  on  the  inside, 
these  figures  being  of  course  based  on  the  18-ft.  width 
assumed. 

The  tran.sition  from  convex  to  plane  is  effected  in 
the  following  manner:  The  outside  half  of  the  first 
section  is  first  screeded  in  the  usual  manner.     Imme- 


diately afterward  there  is  placed  on  top  of  the  stand- 
ard outside  form,  a  temporary  auxiliary  form  or  guide. 
Fig.  3,  of  wood  or  steel  or  both,  tapering  from  2  in. 
above  the  standard  form  at  its  beginning,  to  nothing  at 
the  end  of  the  section  nearest  the  P.C.  It  will  be  noted 
from  the  preceding  data  and  the  accompanying  sketches 
that  the  auxiliary  form  is  laid  to  a  grade  level  with 
the  center  form  for  the  entire  length  of  the  section. 
After  the  auxiliary  form  has  been  secured  to  the  stand- 
ard form,  by  clamps  or  other  fastenings,  the  section  is 
screeded  a  second  time,  this  time  with  a  straight-edge 
resting  on  the  center  form  and  the  auxiliary  side  form. 


AITXII.IARY  KORMS  FiiR   SCRKKni.VG  APPROACH 

after  which  the  auxiliary  form  is  removed.  This  double 
screeding,  first  with  the  convex  template  resting  upon 
the  standard  forms,  and  then  with  a  straight-edge, 
resting  on  the  auxiliary  form,  functions  to  give  the 
pavement  a  cross-section  on  the  outside  half  with  a 
level  crown,  always  tangent  to  the  convex  surface  of  the 
inside  half,  and  gradually  widening  from  the  center 
towards  the  outside  until  it  has  merged  into  a  level 
plane  for  one-half  of  the  width  of  the  pavement  at  the 
end  of  the  section. 

On  the  inside  half  of  the  second  section  the  process 
is  repejited  txactly  as  before,  using  the  same  temporary 
auxiliary  form.  The  result  here  is  gradually  to  extend 
the  plane,  already  attained  on  the  outside,  across  the 
inside  half  of  the  pavement  until  it  has  reached  the  full 
width  at  the  end  of  this  section.  The  transition  is  then 
complete.  Tliis  method,  while  explained  with  reference 
to  an  18-ft.  road  and  a  slope  of  }  in.  per  ft.  at  the  P.C, 
wdl  be  found  adaptable  to  any  desired  width  or  slope. 
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Second  Water  Purification  Plant 
for  Dallas,  Texas 

Aerator    Adjunct    to   15   M.G.D.    Filter  Plant  for 

Removal  of  Tastes  and  Odors  From  White 

Rock  Reservoir  Supply 

A700-FT.  mixer  channel,  an  8-step  cascade  aeratoi", 
a  perforated-pipe  underdrain  system  and  an  ac- 
cessible pipe  gallery  are  features  of  the  new  White  Rock 
water  purification  plant  for  Dallas,  Texas,  put  into  oper- 
ation in  March. 

The  city  has  three  sources  of  supply,  artesian  wells 
(see  Engineering  Neivs-Record,  Jan.  31,  1918,  p.  210), 
the  Elm  Fork  of  the  Trinity  River,  which  is  filtered, 
and  the  White  Rock  reservoir  water,  which  from  now 
on  will  pass  through  the  new  plant.  The  White  Rock 
impounding  reservoir  stores  5,700,000,000  gal.  of  water 
from  a  watershed  of  114  sq.mi.  back  of  a  dam  on  White 
Rock  Creek  at  a  point  about  6  mi.  from  the  city.  For 
several  years  after  the  construction  of  the  dam,  eleven 
years  ago,  fishing,  boating  and  bathing  were  prohibited 
and  the  watershed  was  protected  by  policing.  But  in 
1916  an  ordinance  was  passed  permitting  hunting,  fish- 
ing and  boating  but  prohibited  bathing.  In  1920  David 
Morey,  Jr.,  after  making  a  preliminary  investigation 
and  report  on  the  purification  of  the  reservoir  water, 
recommended    aeration,    sedimentation    and    filtration 


FIG.   2— FILTER  OPERATING  ROOM  WITH  PLASTERED 
WALLS  AND  GYPSUM  ROOF 

one  secondary  coagulant  basin,  twelve  rapid  filters,  a 
filtered-water  reservoir  and  a  wash-water  tank.  The 
plant  complete  cost  $420,000.  Water  is  pumped  from 
the  lake  by  two  turbine-driven  centrifugal  pumps  with 
water-works  type  condensers,  one  having  a  capacity  of 
10  m.g.d.  and  the  other  having  a  capacity  of  6  m.g.d. 
From  the  low-lift  pumps  the  water  goes  first  to  the 
aerator  through  a  30-in.  line  in  which  is  installed  a  Ven- 


FIG.  1— GENERAL  VIEW  OP  WHITE  ROCK  WATER  PURIFICATION  PLANT,  DALL.A^S,  TEX. 

Pive-comparttnent    mixiner   channels    giving    700    ft.    travel.       .shallow   wash-water  tank.     Chimney   and   pumping  station 
At  left  are  settling  basins.      The  flitcr  house  is   in  front  of       behind  it  were  built  in  1911. 


through  rapid  sand  filters  and  chlorination  of  the  efflu- 
ent. White  Rock  water  is  usually  low  in  turbidity  or 
suspended  solids,  has  some  color  and  could  be  classified 
as  a  moderately  soft  water  although  provisions  have 
been  made  in  the  plant  for  softenihg. 

Owing  to  the  fact  that  White  Rock  under  certain  con- 
ditions might  be  called  upon  to  supply  the  entire  city, 
it  was  deemed  advisable  to  construct  a  plant  with  a 
capacity  of  15  m.g.d.  which  at  a  later  date  could  be 
extended  to  20  m.g.d.  at  a  small  additional  expense. 
In  brief,  the  plant  comprises  a  low-lift  pumping  station, 
an  aerator,  a  mixing  channel,  two  sedimentation  basins. 


turi  meter  tube  connected  to  a  registering-indicating- 
recording  instrument  located  in  the  pump  station. 

Aeration — The  aerator  is  a  reinforced-concrete  struc- 
ture 90-ft.  long,  14  ft.  wide  and  7  ft.  deep,  into  which 
the  water  is  discharged  through  thirty-five  6-in.  pipes 
from  which  the  water  falls  over  eight  steps,  86  ft.  long. 
These  steps  ai'e  so  arranged  that  when  the  water  falls 
over  them  a  cascade  is  produced.  The  function  of  the 
aerator  is  to  remove  the  taste  and  odor.  At  times  the 
growth  of  algae  is  such  that  it  may  be  necessary  to 
treat  a  portion  of  the  water  in  the  lake  with  copper 
sulphate.     From  the  aerator  the  water  flows  through  a 
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channel  where  the  first  dose  of  chemicals  is  applied. 
Lime  and  iron  are  added  through  dry-feed  machines 
located  in  the  head  house. 

The  Mixing  Channel — The  water  is  next  received  in 
the  mixing  channel,  which  is  a  reinforced-concrete 
structure,  141  ft.  long  and  21  ft.  wide,  divided  into  five 
compartments.  This  mixing  channel  is  of  the  around- 
the-end  type,  so  arranged  that  the  velocity  can  be  in- 
creased or  decreased  by  lowering  or  raising  the  depth 
of  water  in  the  channel  or  by  placing  stop  planks  at 
different  points.  The  depth  of  water  can  be  regulated 
by  a  42  X  42-in.  sluice  gate  at  the  outlet  of  the  chann^. 
This  gate  also  regulates  the  length  of  time  in  the  mix- 
ing channel.  The  total  travel  through  the  raixirig  chan- 
nel is  700  feet. 


coagulant,  will  settle  out  before  the  water  leaves  the 
basin.  In  consequence  provisions  have  been  made  for 
a  second  dose  of  coagulant,  if  required,  as  the  water 
leaves  the  basin.  In  each  basin  is  an  18-in.  drain  pipe 
for  removing  the  sludge  that  accumulates. 

The  Reaction  or  Secondary  Coagulation  Basin — This 
basin  is  74i  ft.  long  by  24  ft.  wide  and  when  operated 
under  normal  conditions  will  contain  about  13  ft.  of 
water.  Its  function  is  to  permit  time  for  the  second 
dose  of  coagulant,  probably  alum,  to  react.  The  water 
is  then  conveyed  through  a  42-in.  lock-bar  steel  pipe  to 
the  filters. 

Rapid  Sand  Filters — The  twelve  rapid  sand  filters  are 
designed  to  operate  at  the  rate  of  2  gal.  per  square  foot 
of  filter  area  per  minute.     Each  filter  is  a  reinforced- 


rin,  .i_Arr-Kssii{i-E  riTK  i:ai>i> 

Abr.v«-  the  42-ln.  Htecl  law-wntcr  lln^-  \n  the   2t-ln.  cast-iron 
waah-watf-r    pipe.      In    tht    wa.sh-water    llnu    la    a    2lxl0-ln. 

Sedimentation — The  two  sedimentation  baain.H  are 
each  300  ft.  long  by  75  ft.  wide  and  under  normal  oper- 
ation the  depth  of  water  in  each  ba.sin  will  be  approxi- 
mately 16  ft.  This  depth  will  give  an  operating  capac- 
ity of  2.700,000  gal.  for  each  ba.'iin.  There  are  no 
baffle.s  in  the  ba.sins,  but  the  water  in  entering  the  ba."- 
ins  la  delivered  over  a  weir,  in  front  of  which  Ih  a  cur- 
tain wall,  extending  within  6  ft.  of  the  bottom.  The 
water  is  drawn  off  at  the  opposite  end  over  a  weir.  It  is 
estimated  that  practically  all  of  the  su.'tpended  solicis, 
both  from  the  softening  process  and  from  the  use  of 


lil{V    WlTjr    6J-KT.    HTCAD     HuOM 

Viniiiii   ni.'tvr  tulic      pilow   ihi-  nonr  Ib  n    24-ln.  sower  and 
2Jxlft     flilercd  water  conrlult. 

concrete  box,  17  ft.  wide  by  28  ft.  long  and  11  ft.  deep, 
having  an  effective  sand  area  of  442  sq.ft.  Thus  when 
operating  at  a  normal  rate  each  filter  will  produce  ap- 
proximately 1.25  m.g.d.  or. a  total  of  15  m.g.d.  for  the 
entire  plant.  In  view  of  the  water  to  be  handled,  it  is 
believed  that  the  plant  will  stand  a  20  per  cent  overload 
without  greatly  decrea.sing  the  efficiency.  The  filter 
material  consists  of  18  in.  of  gravel  overlaid  by  2 J  ft. 
of  sand. 

The  Uvderdrain  System — This  consists  of  an   18-in. 
cast-iron  p'pe  manifold,  into  the  top  of  which  are  tapped 
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forty-four  3-in.  holes,  7  in.  c.  to  c,  for  the  laterals. 
The  manifold  is  a  standard  weight,  class  A  cast-iron 
pipe  upon  which  are  cast  bosses  6  in.  wide  to  permit 
the  boring  of  the  3-in.  holes.  It  runs  down  the  center 
of  the  long  way  of  the  filter.  Into  the  manifold  holes 
is  screwed  a  3-in.  nipple  upon  which  is  a  2i  x2'  x  3-in. 
galvanized-iron  tee.  In  each  side  of  this  tee  is  screwed 
a  2i-in.  galvanized-iron  pipe  perforated  along  the  bot- 
tom with  ife-in.  holes  spaced  4  in.  c.  to  c,  all  level  and 
in  the  same  plane.  Each  filter  is  equipped  with  a  rate- 
of-flow  controller  of  the  float-operated  type. 

Pipe  Gallery — In  the  pipe  gallery  the  24-in.  wash- 
water  line  is  above  the  42-in.  raw-water  line  and  below 
the  pipe-gallery  floor  is  a  24-in.  sewer  and  a  reinforced- 
concrete  filtered-water  4x2A-ft.  conduit.  All  pipes  and 
valves  in  the  gallery  are  arranged  so  that  they  are  easily 
accessible  and  give  a  headroom  of  6h  ft.  down  the 
center.  In  the  wash-water  line  is  a  24  x  10-in.  Venturi 
meter  tube,  the  in.strument  for  which  is  installed  in  the 
operating  room.  In  addition  to  the  regular  indicating- 
recording  instrument  a  special  indicator  dial  30  in.  in 
diameter,  graduated  in  gallons  per  minute,  is  visible 
from  all  parts  of  the  operating  room.  The  object  of 
this  dial  is  to  let  the  operator  know  at  all  times  the 
amount  of  water  he  is  using  in  washing. 


The  Utility  Building — Over  the  reaction  basin  is  a 
two-story  structure,  the  first  floor  of  which  contains  an 
oflice,  refrigerating  plant,  a  laboratory  for  chemical 
and  bacteriological  examination  of  water,  a  locker  room, 
a  store  room  and  the  chemical  feed  machines.  Located 
on  the  second  floor  are  the  chemical  store  room,  shower 
baths  and  toilet  room. 

A  steel  wash-water  tank,  60  ft.  from  the  base  of  the 
tower  to  the  bottom  of  the  tank,  is  8  ft.  deep  and  has 
a  capacity  of  80,000  gal.  A  tank  -of  this  shallow  depth 
was  chosen  in  order  to  get  the  least  range  in  head. 

Filtered  water  is  stored  in  a  reinforced-concrete 
basin,  158  ft.  wide,  160  ft.  long  and  16  ft.  deep,  pro- 
viding storage  for  3,000,000  gal.  of  water.  In  addition 
to  the  high-duty  pumping  equipment  at  White  Rock, 
which  consists  of  a  triple-expansion  15-m.g.d.  pump 
installed  in  1911,  a  turbine-driven  centrifugal  pump 
with  water-works  type  condenser  has  recently  been  in- 
stalled. It  has  a  capacity  of  2,900  gal.  a  minute  against 
a  head  of  160  feet. 

Four  separate  contractors  in.stalled  the  new  plant. 
The  Hughes-O'Rourke  Construction  Co.,  Dallas,  was  the 
general  contractor;  John  M.'  Didinger,  Philadelphia, 
installed  the  filter  piping  and  equipment ;  A.  M.  Lockett 
&  Co.,  New  Orleans,  the  pumping  equipment;  and  the 
Pittsburgh-Des  Moines  Steel  Co.,  Dallas,  the  wash- 
water  tank.  The  plant  was  designed  by  David  Morey, 
Jr.,  assisted  by  Lewis  H.  Johnson,  E.  F.  Morey  and 
R.  B.  Pearce.  The  designs  were  approved  by  Nicholas 
S.  Hill,  Jr.,  consulting  engineer,  of  New  York. 


FIG.    5— EIGHT-STEP  AERATOR   TO   REMOVE   TASTES 
AND  ODOR 


Wabash  Ry.  to  Lease  70  Miles  of  M.-K.-T.  Ry. 

The  Wabash  Ry.  Co.  has  applied  to  the  Interstate  Com- 
merce Commission  for  authority  to  lease,  with  option  to 
purchase,  a  portion  of  the  Missouri-Kansas-Texas  Ry. 
between  Moberly  and  Hannibal,  Mo.,  70  miles  long. 
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Twenty  Years'  Increase  in  the 
Use  of  Water  Power 

Rapid    Increase   in    Turbine   Installations 

Indicates  a  Total  of  Forty  Million 

Horsepower  by  1930 

By  Benjamin  E.  Jones 

Hydraulic  Engineer.  United   States  Geological  Survey, 
Washington,  D.  C. 

THE  United  States  was  a  pioneer  in  the  use  of  water 
power.  In  1900  the  capacity  of  turbines  and  water- 
wheels  installed  in  power  plants  in  this  country 
amounted  to  more  than  3,000,000  hp.,  while  the  com- 
bined capacity  of  water  power  plants  in  Italy,  France, 
Switzerland,  Norway,  and  Sweden  was  less  than  1,000,- 
000  hp.  The  capacity  of  the  plants  in  Canada  was  then 
150.000  hp.  and  in  Japan  practically  no  water  power 
was  used.  These  eight  countries  comprise  all  in  which 
the  capacity  of  water  power  plants  in  1920  amounted  to 
1,000,000  hp.  or  more,  except  Germany,  and  Germany 
is  in  such  a  disorganized  condition  that  accurate  esti- 
mates for  recent  years  are  not  available.  In  1906  the 
capacity  of  water  power  plants  in  the   United  States 


TURBINE  CAPACITIES  IN  SEVEN  COUNTRIES  OUTSIDE  OF 
THE  U.VITED  STATES 

amounted  to  50  per  cent  of  the  capacity  in  1920.  Not 
until  1911  did  Canada  and  the  Eurorpean  countries  named 
above  reach  50  per  cent  of  their  capacity  in  1920,  and 
Japan  not  until  1913. 

During  the  10-year  period  from  1900  to  1910  the 
capacity  of  new  turbines  and  waterwheels  in.stalled  in 
the  United  States  amounted  to  270,000  hp.  a  year— in 
other  words,  the  increase  in  ten  years  was  more  than 
80  per  cent.  In  the  five  European  countries  named  the 
rate  of  increa.se  in  turbine  capacity  during  the  same 
period  amounted  to  185,000  hp,  a  year,  and  the  rate  of 
increa.se  for  the  .s«ven  countries,  including  the.se  five 
with  Japan  and  Canada,  was  280,000  hp.  a  year. 

The  rate  of  growth  in  the  United  States  in  the  next 
10-year  period,  from  1910  to  1920,  increased  to  350,000 
hp.  a  year,  but,  in  the  five  European  countries  the  rate 
increa.sed  more  rapidly,  reaching  380,000  hp,  a' year,  or 
more  than  double  the  rate  in  the  preceding  decade.  In 
Japan,  Canada,  and  the  five  European  countries  the  rate 
of  growth  from  1910  to  1920  was  610,000  hp.  a  year,  an 
increase  of  118  per  cent  over  the  1900-1910  rate. 

In  the  ten  years  from  1920  to  1930  the  rate  of  growth 
in  the  United  States  will  probably  increase  somewhat, 
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owing  to  the  operation  of  the  federal  water  power  act, 
which  permits  the  use,  under  favorable  conditions,  of 
the  water  power  resources  on  public  lands  and  navigable 
streams.  If  the  increase  amounts  to  100,000  hp.  a 
year,  the  rate  of  growth  will  be  450,000  hp.  a  year,  and 
in  1930  the  United  States  will  possess  water  power 
plants  having  a  total  turbine  capacity  of  14,000,000  hp. 

In  Europe,  Canada,  and  Japan  plants  are  being  built 
even  more  rapidly  than  during  1910-1920,  and  as  war 
conditions  are  gradually  left  behind  the  rate  of  growth 
will  probably  increase,  as  it  already  has  in  Canada, 
where  plants  with  a  capacity  of  500,000  hp.  were  added 
in  1921  and  1922.  If  the  rate  of  growth  in  each  of  the 
seven  foreign  countries  here  considered  increases  only 
90,000  hp.  a  year,  it  will  amount  to  700,000  hp.  a  year, 
and  in  1930  those  countries  will  possess  water  power 
plants  with  a  total  turbine  capacity  of  17,000,000  hp. 

In  1920  the  eight  countries  here  named  possessed  78 
per  cent  of  the  developed  water  power  in  the  world.  The 
capacities  of  plants  in  these  countries  in  1930,  if  the 
rate  of  increase  is  that  estimated  above,  will  be  31,000,- 
000  hp.,  and  if  the  rate  of  increase  in  other  countries  of 
the  world  is  as  great  in  proportion  as  in  these  eight, 
the  total  capacity  of  water  power  plants  in  the  world  in 
1930  will  be  40.000,000  hp. 

The  estimates  of  developed  water  power  in  Canada 
given  in  this  article  were  supplied  by  the  Dominion 
Water  Power  Branch,  J.  B.  Challies,  Director.  Those 
for  the  United  States  and  the  other  six  countries  were 
taken  mostly  from  the  World  Atlas  of  Commercial 
Geolog.v,  Part  II,  Water  Powers  of  the  World,  publi.shed 
by  the  United  States  Geological  Survey,  Department  of 
the  Interior.  

Washington  Adopts  New  Type  Concrete  Bridge 

The  Washington  State  Highway  Commission  has 
adopted  a  new  type  of  concrete  bridge,  the  "through"  or 
"bowstring"  bridge,  in  which  the  supporting  arch  is 
above  the  bridge  floor,  this  type  of  bridge  being  particu- 
larly adapted  to  streams  of  sm.all  clearance  between  high 
water  level  and  the  highway  gra<le.  where  it  is  impossi- 
ble for  the  arch  to  be  carried  below  the  bridge  floor. 


1046 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  24 


Coal  Mine  Subsidence  Damages 
Concrete  Girder  Bridge 

Collapse  of  Mine  Roof  130  Ft.  Below  Causes 

Sinking  of  Pier  and  Abutment — 

Bridge  Jacked  Up  to  Grade 

By  G.  F.  Burch 

Bridge  Engineer,  State  Division  of  Higliways,  Springfield,  111. 

AN  UNUSUAL  case  of  damage  resulting  from  coal 
IX.  mine  subsidence  was  observed  recently  in  the 
partial  failure  of  the  Spring  Creek  bridge  on  the 
Beardstown  road  near  Springfield,  111.  The  bridge  is  a 
concrete  through-girder  structure  consisting  of  two 
spans  of  50  ft.  each,  with  a  clear  roadway  width  of  20 
ft.  The  pier  and  both  abutments  were  founded  on  solid 
rock  and  the  bridge  was  completed  early  in  1921. 

Some  time  during  the  night  of  Jan.  11,  1923,  the  pier 
and  east  abutment  sank  some  distance  below  grade. 
Elevations  taken  on  Jan.  13  showed  settlement  as 
follow.s:  Pier,  north  end,  8  in.,  south  end,  16  in.;  East 
abutment,  north  end,  9  in.,  south  end,  15  in.  Two 
diagonal  cracks  developed  in  the  floor  of  each  span. 
The  cracks  in  the  west  span  were  the  more  pronounced 
and  extended  through  the  girders,  due  to  the  fact  that 
the  settlement  of  the  pier  was  not  uniform  and  the 
west  abutment,  apparently,  did  not  undergo  any  settle- 
ment. The  settlements  of  the  pier  and  east  abutment 
were  nearly  the  same,  producing  only  a  very  small 
warping  effect,  and  consequently  in  the  east  span  the 
diagonal  cracks  developed  only  in  the  floor  slab  and  not 
in  the  girders.  The  east  abutment  was  badly  cracked 
at  each  corner  but  it  continued  to  support  the 
superstructure. 

The  banks  of  the  stream  adjacent  to  the  bridge  were 
examined  closely  and  a  number  of  large  cracks  in  the 
ground  were  discovered.    This  led  to  the  belief  that  the 
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Fa\l  in  Mine  under  Bridge 
1  UJ.  1— SPRING  CREEK  BRIDGE  AND  MINE  BELOW 

subsidence  was  caused  by  coal  mining  operations.  A 
few  days  later  an  inspection  was  made  of  the  coal  mine 
operating  in  that  vicinity  and  it  was  found  that  the  roof 
in  seven  rooms,  directly  below  the  bridge,  had  collapsed 
on  the  night  the  bridge  failure  occurred.  The  mine  at 
that  point  is  about  130  ft.  below  the  surface  and  the 
vein  of  coal  is  approximately  5  ft.  thick.  This  is  con- 
clusive evidence  that  the  bridge  failure  resulted  from 
mining  operations. 

Steps  were  taken  immediately  to  prevent  further 
damage  and  to  raise  the  bridge  to  grade.  By  means  of 
jacks  applied  to  the  underside  of  the  superstructure, 
a  cluster  of  piles  was  forced  down  to  rock  under  the 
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FIG.  2— DAMAGE  TO  BRIDGE  AND  RESTORATION  BT  JACKING 
Upper    Views:     Crack    in    floor    .clab    and    south    girder    of        Lower    Views:       Rupture    of    east    abutment,    and    jacking 
west  span,  and  near  view  of  crack  in  coping.  operations  at  pier  and  east  abutment  completed. 
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end  of  each  girder.  The  piles  wei-e  sawed  off  level  and 
chained  together,  and  a  grillage  of  timbers  was  built 
upon  each  cluster  of  piles,  to  the  proper  elevation  to 
receive  the  jacks.  The  jacks  wjre  applied  and  the 
superstructures  were  raised  up  to  grade.  This  was  a 
slow  operation  as  each  span  weighs  approximately  220 
tons,  and  it  was  necessary  to  raise  both  spans  at  once 
to  avoid  interruption  of  traffic.  After  the  spans  were 
raised  up  to  grade  pillars  of  brick  masonry  were  built 
upon  the  pier  and  east  abutment  to  support  the  girders, 
and  ths  jacks  were  released. 

The  bridge  is  being  allowed  to  stand  in  this  condition 
until  such  time  as  it  appears  that  the  settle- 
ment has  ceased.  At  the  present  time  further 
settlement  is  practically  negligible  and  can  hardly 
be  detected  with  ordinary  surveying  instruments.  When 
it  appears  safe  to  assume  that  there  will  be  no  further 
subsidence,  more  permanent  repairs  will  be  made  on  the 
east  abutment,  pi-obably  encasing  it  with  concrete.  The 
girders  on  the  west  span  also  will  probably  be  repaired 
by  replacing  those  portions  of  the  coping  (the  main 
compressive  area)  damaged  by  the  cracks. 


Purification  Plant  for  Oysters 
from  Polluted  Water 

Oysters  Cleanse  Themselves  in  Basins  of  Sea  Water 

Disinfected  by  Electrolytically -Produced 

Sodium  Hypochlorite 

THE  successful  establishment  on  a  commercial  basis 
of  the  process  by  which  shellfish  which  may  have 
been  raised  in  polluted  waters  are  rendered  sanitary  has 
been  announced  by  the  Conservation  Commission  of 
New  York,  working  in  co-operationg  with  the  U.  S. 
Bureau  of  Chemistry  and  the  U.  S.  Public  Health  Serv- 
ice. This*  process  has  been  developed  by  W.  F.  Wells, 
biologist  and  sanitarian  of  the  commission,  from  experi- 
ments carried  out  in  1914-15  while  with  the  Public 
Health  Service.  The  plant  has  been  built  at  Inwood 
(L.  I.)  N.  Y.,  by  Sprague  &  Doughty,  the  design  and 
construction  being  supervised  by  Charles  R.  Bettes, 
chief  engineer  of  the  Queens  County  Water  Company. 

The  general  features  of  the  plant  are  as  follows:  Two 
concrete  basins,  each  22  x  25  ft.  in  plan  by  li  ft.  deep, 
with  a  capacity  of  6,000  gal.  each,  are  capable  of 
handling  400  bushels  of  oy.sters  in  24  hr.  Salt  water  is 
obtained  from  a  gravel-filled  trench  near  the  basin 
which  removes  all  suspended  organic  matter.  An  elec- 
tric-driven pump  of  125  g.p.m.  capacity  deliver.s  this 
water  sterilized  into  the  basins.  Sterilization  is  effected 
by  hypochlorite  of  .sodium  produced  electrolytically  from 
the  sea  water.  A  portion  of  the  pumped  water  passes 
through  an  electrolytic  cell  (Electro  Chemical  Co.)  and 
thence  returns  to  the  pump  suction  where  it  becomes 
mixed  with  the  inflowing  water.  The  .strength  of  the 
.sterilizing  .solution  is  controlled  by  regulating  the 
amount  of  current  entering  the  cell.  An  eleven-point 
.switch  on  the  rectifier  makes  this  operation  simple. 

The  details  of  the  process  are  stated  more  specifi- 
cally in  the  following  extract  from  "Piobloms  in  Oyster 
Culture,"  printed  in  the  1922  report  of  the  Conservation 
Commi.'fS'on's  Bureau  of  Prevention  of  Stream  Pollution  : 
ProceRK.  The  object  of  this  process  is  to  sterilize  the 
outside  of  the  oyster  and  to  allow  it,  hy  natural  processes, 
to  free  itself  of  such  in'cctrd  material  as  r.  ;iy  b>  in  its 
shell  or  body  cavities.  These  voided  materials  are  then 
removed  or  sterilized.     Th?  edible   portion   of  the  oyster 


is  not  exposed  to  the  action  of  any  chemicals;  the  animal 
is  merely  allowed,  in  a  perfectly  natural  manner,  to  wash 
itself  clean  in  sterile  water.     The  process  is  as  follows: 

(1)  Oysters  of  suitable  cleanliness  are  placed  in  a  clean 
empty  basin.  One  bushel  of  oysters  requires  25  gal.  of 
tank  capacity.  Oysters  must  not  be  in  layers  over  8  in.  in 
depth  and  must  be  so  arranged  that  the  water  can  freely 
circulate  about  them. 

(2)  The  basin  is  filled  with  water  showit.g,  by  ortho- 
tolidin  test,  an  excess  of  free  chlorine.  Amount  of  chlorine 
regulated  by  experience    to  meet  the  following  requirement. 

(3)  Sterilizing  interval,  during  which  there  must  be 
more  than  0.2  p. p.m.  of  free  chlorine  in  the  water.  Starting 
when  basin  is  completely  full,  lasts  for  thirty  minutes,  or 
.such  longer  period  as  may  be  necessary  to  reduce  the  free 
chlorine  to  less  than  0.5  parts  per  million. 


OVSTFR  PrRIFICATION  PL.\N"T  .\T  IXWOOD,  LONG  ISLAND 
Right-hand  basin  filled  with  oy.sters  and  sea  water.     Oysters 
in  place  in  left-liand  basin  and  sea  water  from  settling  ba.sin 
being  pumped  in  through  hose.      Pump  and  electrolytic  cell 
in  house  at   left. 

(4)  Drinking  interval  starts  at  end  of  previous  interval 
and  lasts  for  at  least  six  hours.  During  this  interval  the 
oysters  are  expected  to  be  open  and  active. 

(5)  Basin  is  drained. 

(6)  Basin  refilled  with  chlorinated  water  as  in  (2). 

(7)  Sterilizing  interval  same  as  (3). 

(8)  Drinking  interval  of  not  less  than  twelve  hours. 

(9)  Oysters  removed,  basin  drained  and  cleaned. 

The  process  is  not  difl^cult  to  carry  out  and  the  cost 
is  so  low  as  to  make  it  commercially  practicable.  The 
current  consumed  in  sterilization  is  a  negligible  factor. 


Weather  Forecasting  at  Sea  Believed  Practicable 

After  a  study  of  forecasting  weather  at  sea,  made  on 
the  French  training  ship,  Jafqii(:<  Cartier,  E.  H.  Bowie, 
chief  forecaster  of  the  Weather  Bureau  states  that  he 
is  convinced  that  such  forecasts  are  entirely  practicable. 
Forecasting  at  sea  is  simpler  than  forwasting  on  land 
areas,  because  diversified  topography  does  not  have  to 
be  taken  into  consideration  and  cyclones  and  anti- 
cyclones move  with  more  regularity  on  the  sea.  Dur- 
ing the  voyage  to  and  from  France,  the  Jacques  Cartier 
received  broadcasts  of  meteomlogical  observations 
twice  a  day  from  Europe  and  America,  and  many  ve,>!- 
sels  within  range  forwarded  by  radio  their  observations 
of  the  barometric  prcs.^ure,  temperature,  wind,  weather, 
and  .state  of  the  ocean.  From  these  obaervation.s 
weather  charts  were  constructed  twice  each  day  and 
forecasts  of  wind,  weather,  and  stor  rn  broadcasted. 
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Federal  Valuation  of  Railroads 
and  Its  Results 

An  Outline  of  What  Has  Been  Accomplished 

to  Date  And  What  Use  Will  Be  Made 

of  the  Valuation  Figures 

By  W.  A.  Van  Hook 

Consulting  Engineer.  Chicago 

THE  ENDEAVOR  of  the  Federal  government  to  in- 
ventory and  to  fix  value  upon  all  railroad  property 
used  in  interstate  commerce  has  reached  the  stage 
where  within  a  year  presumably  the  engineering,  land 
and  accounting  reports  will  have  been  completed  for 
all  carriers.  Final  value  has  been  determined  in  but 
one  case,  and  this  where  the  carrier  made  no  protest. 
Hearings  are  being  held  at  frequent  intervals  in  cases 
upon  value  of  other  carriers.  With  the  initial  stage  of 
field  inventory  completed,  the  second  step  of  reports 
showing  prices  applied  to  quantities  nearing  completion, 
and  the  work  passing  from  the  stage  where  engineering 
activity  predominated  to  one  where  legal  activity  is  to 
the  fore,  it  is  time  to  look  back  over  the  engineering 
accomplishments  and  to  look  forward  to  the  eventual 
outcome,  both  as  to  results  in  the  sense  of  value  of 
railroad  property,  and  as  to  effects  on  railroad  finance, 
rates,  accounting,  management  and  public  relationship. 
In  considering  the  accomplishment  to  date  and  the 
future  accomplishment  of  this  engineering  activity 
which  has  engaged  the  time  of  a  large  number  of  engi- 
neers for  nearly  a  decade,  it  must  be  remembered  that 
the  dates  of  valuation  of  the  individual  railroads  range 
from  June  30,  1914,  to  June  30,  1919;  that  the  prices 
applied  to  units  of  material  and  equipment  and  to  struc- 
tures are  intended  to  be  normal  as  of  June  30,  1914, 
irrespective  of  the  date  of  valuation;  and  that  each 
carrier  is  required  to  prepare  currently  in  uniform 
manner  a  record  of  additions  and  betterments  to  and 
retirements  of  physical  property  subsequent  to  its  date 
of  valuation. 

Present  Major  Results — If  no  larger  accomplishment 
has  been  made  by  this  work,  there  have  been  certain 
results  of  undebatable  value,  due  either  directly  or  in- 
direct'y  to  the  valuation  activity.  Briefly  summarized, 
the  major  results  are: 

1.  Map  and  profile  records  of  railroad  property  as  it 
exists  have  been  created. 

2.  Up-to-date  records  of  quantities  of  materials,  of 
structures  and  of  units  of  equipment  have  been  com- 
piled. 

3.  Engineering-accounting  methods  in  recording  costs 
and  other  facts  pertaining  to  physical  property  have 
been  installed. 

4.  An  impetus  has  been  given  to  cost  analysis  in  con- 
struction and  maintenance. 

5.  The  tendency  has  become  established  to  estimate 
prior  to  construction  (and  to  record  during  construction) 
complete  rather  than  incomplete  costs. 

6.  A  comprehensive  knowledge  of  wear  upon  and  life 
of  property  in  railroad  service  has  been  developed. 

7.  Basic  data  necessary  to  determination  and  analysis 
of  certain  elements  of  operating  expense  are  now  avail- 
able. 

8.  Property  rights  as  between  owners  in  complex 
situations  have  been  defined. 

9.  There   has   been   established   a    datum   line   as   to 


quantities  of  materials,  which  may  be  modified  at  any 
time  to  give  facts  as  of  that  time. 

10.  A  corresponding  datum  line  as  to  prices  has  been 
drawn,  which  may  be  modified  readily  to  state  prices 
of  another  time. 

The  Valuation  Act  of  1913  is  responsible  for  the  re- 
sults so  far  attained.  The  Transportation  Act  of  1920 
states  how  the  results  of  the  previous  act  shall  be 
used,  and  in  so  doing  brings  new  duties  upon  the  engi- 
neer in  railroad  service.  The  act  of  1920  requires  the 
Interstate  Commerce  Commission  to  "determine  and 
make  public  what  percentage  of  such  aggregate  prop- 
erty value  constitutes  a  fair  return  thereon";  and  also 
requires  that  "in  the  exercise  of  its  power  to  prescribe 
just  and  reasonable  rates  the  Commission  shall  initiate, 
modifj',  establish  or  adjust  such  rates  that  carriers 
.  .  .  will  under  honest,  efficient  and  economical  man- 
agement and  reasonable  expenditures  for  maintenance 
of  way,  structures  and  equipment,  earn  an  aggregate 
annual  net  railway  operating  income,  equal  as  nearly 
as  may  be,  to  a  fair  return  upon  the  aggregate  value 
of  the  railway  property  of  such  carriers.  ..."  In 
addition  the  1920  act  provided  that  for  the  two  years 
beginning  March  1,  1920,  a  return  of  SJ  per  cent  would 
be  fair,  with  discretion  given  the  Commission  to  in- 
crease this  not  over  J  per  cent  for  certain  specified 
purposes. 

Future  Use  of  Valuatioji — With  the  government's 
valuation  machinery  in  operation  for  nearly  ten  years, 
and  the  purposes  of  the  valuation  defined,  it  is  full  time 
that  the  legal  questions  of  valuation,  the  fairness  of 
values  as  fixed  at  pre-war  prices,  the  question  of  what 
prices  and  what  values  are  now  fair,  and  the  question 
what  constitutes  a  fair  rate  of  return,  be  quickly  deter- 
mined. 

The  future  use  of  railroad  valuation  has  been  clearly 
fixed  by  law.  During  the  two  years  now  gone  by,  fair 
return  also  was  fixed  by  law,  but  that  two-year  period 
coincided  with  the  time  in  which  occurred  the  crucial 
part  of  busiYiess  deflation  following  the  war.  The  fixa- 
tion of  fair  return  at  .51  per  cent  for  those  two  years 
may  or  may  not  be  a  legislative  reflection  of  the  very 
general  desire  that  business,  whether  manufacturing, 
merchandising,  transportation  or  what  not,  get  down 
to  earth  again.  Whatever  the  reason,  and  whether  that 
figure  be  a  fair  return  or  not,  there  was  little  chance 
that  carriers  as  a  whole  would  earn  any  fair  rate  of 
return  during  that  time. 

The  law  requires  the  Commission  to  do  certain  things: 
to  determine  fair  value  and  a  fair  return  thereon,  and 
to  consider  efliciency  of  railroad  pianagement  in  deter- 
mination of  rates  which  will  jiroduce  fair  return.  In- 
directly it  imposes  upun  railroad  managements  the 
necessity  to  determine  whether  waste  and  inefliciency 
exist  and  to  correct  whatever  of  such  faults  are  found. 
Maintenance-of-way  and  structures  cost  over  one  billion 
dollars  in  the  year  1920.  The  engineer  of  maintenance 
must  be  prepared  to  make  economical  expenditures  for 
maintenance,  and  to  defend  the  value  received  for  each 
dollar  spent. 

The  Interstate  Commerce  Commission  must  fix  fair 
value  and  fair  return.  The  law  is  specific.  If  the 
values  now  being  fixed  as  of  given  dates  are  not  fair 
values  as  of  that  date,  nor  fair  values  as  of  the  present 
time,  there  has  not  so  far  been  recourse  to  our  highest 
court.     If  the  return  is  not  fair,  there  will  be  full  evi- 
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dence  of  this  when  our  country,  once  more  fully  pros- 
perous, fails  to  invest  in  railroads  upon  the  basis  of  the 
return  as  fixed. 

We  are  not  done  with  valuation;  it  has  not  reached 
the  point  of  acid  test.  That  point  may  not  be  reached 
until  actual  use  of  the  value  of  an  individual  carrier's 
property  is  made.  There  are  still  some  "Minnesota 
rate  cases"  to  come,  and  such  cases  may  be  the  best 
means  of  testing  the  contentions  of  carriers  and  Com- 
mission as  to  fairness.  When  such  cases  arise,  there 
will  be  because  of  valuation  more  definite  knowledge  of 
facts  and  more  conclusive  determination,  with  rates 
established  in  a  better  way.  This  country  will  prosper; 
it  must  have  better  avenues  of  transportation.  Fair 
wages,  fair  value  of  property  used  and  fair  return  on 
value  are  a  necessity. 

Benefits  From  the  Valuation — The  full  question  of 
the  benefit  we  will  receive  fi-om  railroad  valuation  is 
in  the  future.  Fair  value,  fair  return  and  greater  effi- 
ciency in  railroad  management  will  come.  Valuation 
will  have  had  no  small  part  in  eff"ecting  those  results. 
The  members  of  the  Interstate  Commerce  Commission 
are  human;  they  are  affected  by  political  and  business 
eddies  and  currents  just  as  all  of  us  are.  In  the  end 
they  must  give  adequate  treatment  to  the  questions  of 
value  and  return,  so  that  there  may  be  more  and  better 
railroads  for  the  150,000,000  population  of  this  country 
in  1950. 

Further  Problems — Valuation  is  the  forerunner  of 
other  railroad  problems  which  must  be  met.  Rate  struc- 
tures must  be  established  on  more  scientific  lines;  ac- 
counting methods  must  be  bettered;  cost  of  operation 
must  be  more  definitely  ascertained;  division  of  revenue 
from  through  shipments  over  lines  of  more  than  one 
carrier  must  be  based  on  analyzed  costs  to  each  carrier. 

There  must  be  once  more  an  even  flow  of  capital  into 
railroad  facilities,  and  this  can  only  be  when  there  is 
an  incentive  to  thus  invest.  Railroad  managements, 
moreover,  must  acquire  an  incentive  to  function  at  their 
greatest  efficiency. 


Sewage  Effluent  as  Boiler  Feed  Wafer 

Shortage  of  water  supply  from  a  well  at  a  railway 
water  station  in  a  "bad-water"  district  of  the  Western 
States  led  to  the  suggestion  of  the  use  of  effluent  from 
a  city  septic-tank  plant  as  feed-water  for  the  locomo- 
tive boilers.  It  has  been  pointed  out,  however,  by  a 
railway  water  service  engineer,  that  great  caution  would 
have  to  be  exercised  in  the  use  of  such  water,  since 
resulting  damage  to  boilers  might  far  exceed  any  saving 
in  cost  of  water.  It  is  found  that  many  septic-tank 
effluents  still  contain  organic  matter,  and  boilers  soon 
leak  when  decomposing  organic  matter  is  in  the  feed 
water.  If  the  septic  tank  has  done  its  work  completely, 
the  water  would  probably  be  safe  for  boiler  u.se  without 
further  treatment,  if  the  water  is  reasonably  soft.  But 
if  the  effluent  consists  of  hard  water,  the  procesH  of 
softening  with  lime  and  soda  ash  should  remove  organic 
matter  thoroughly.  It  was  considered  that  such  effluent 
might  possibly  be  used  as  a  last  resort  for  boiler  feed 
water,  if  always  safeguarded  by  treatment  with  lime 
and  .soda  ash.  But  if  a  town  has  water  enough  for 
a  sewerage  system,  there  will  probably  be  enough  for 
the  railroad,  and  the  cost  of  a  well  would  be  small  .'is 
compared  with  the  continual  cost  of  boiler  repairs  and 
interrupted  service  due  to  the  use  of  unsuitable  feed 
water. 


Railroad  Consolidation — Supreme  Court 
and  I.C.C.  in  Conflict 

ANEW  phase  of  the  railroad  consolidation  question 
developed  at  the  hearing  by  U.  S.  Circuit  Court 
Judges  at  St.  Paul  on  May  31,  of  arguments  in  the  case 
of  the  United  States  against  the  Southern  Pacific  R.R. 
In  this  case  the  Supreme  Court  issued  its  mandate  to 
the  circuit  judges  to  enter  a  final  decree  requiring  the 
Southern  Pacific  to  divest  itself  of  any  control,  either 
by  lease  or  stock  ownership,  of  the  Central  Pacific 
R.R.  Co. 

After  the  Supreme  Court's  decision  the  Southern 
Pacific  filed  a  petition  with  the  Interstate  Commerce 
Commission,  under  the  provisions  of  the  Transportation 
Act,  asking  the  Commission  to  authorize  it  to  retain  its 
present  control  of  the  Central  Pacific  by  a  new  lease, 
and  by  continued  stock  ownership.  This  petition  was 
granted  by  the  commission,  and  now  the  Southern 
Pacific  has  filed  a  petition  asking  the  circuit  judges  to 
enter  a  decree  under  the  mandate  of  the  Supreme 
Court  to  carry  into  effect  this  order  of  the  Interstate 
Commerce  Commission.  The  arguments  involve  the 
effect  of  the  Esch-Cummins  Transportation  Act  upon 
the  Sherman  Anti-Trust  Law. 

The  solicitor-general,  in  discussing  this  effect,  said: 

It  is  this  feature  that  gives  to  this  ca.se  its  unusual 
character  and  exceptional  interest.  The  present  proceeding 
concerns  not  merely  the  integrity  of  the  judgment  of  the 
Supreme  Court  in  one  of  the  most  important  transportation 
cases  ever  submitted  to  that  court  for  its  authoritative 
decision,  but,  in  its  last  analysis,  affects  the  integi-ity  of 
the  Sherman  Anti-Trust  Law.  If.  in  the  enforcement  of 
this  famous  rule  of  public  policy,  the  action  of  the  courts 
is  subject  to  the  revision  of  the  Interstate  Commerce  Com- 
mission, then  the  Sherman  Anti-Trust  Law,  so  far  as  the 
regulation  of  interstate  transportation  is  concerned,  has 
largely  lost  its  efficacy,  and  there  would  seem  to  be  little 
use  in  the  future  of  any  effort  by  the  government  to  en- 
force its  provisions  in  the  judicial  department  of  the  gov- 
ernment when  under  the  interpretation  now  sought  to  be 
given  to  the  Transportation  Act  the  real  court  of  last  resort 
is  an  administrative  commission. 

It  may  be  that  Congress  intended  such  a  radical  depart- 
ure in  a  policy  to  which  it  has  now  tenaciously  adhered  for 
nearly  thirty-three  years,  and  it  may  also  possibly  be  an 
act  of  wisdom  to  transfer  the  whole  question  of  permissible 
monopolies  or  restraints  of  trade  in  interstate  transporta- 
tion from  the  rigid  enforcement  of  the  Shoriivin  .Anti-Trust 
Law  to  the  more  elastic  discretion  of  an  administrative 
tribunal. 

In  conclusion  the  solicitor-general  said: 
It  may  well  be  that  the  settlement  proposed  by  the  com- 
mission, which  has,  at  least  for  the  time  be'np,  harmonized 
the  long-standing  differences  of  gre.-il  transcontinental 
carriers,  will  better  subserve  the  public  interests  than  the 
ab.soIute  divorce  which  the  Supreme  Court,  enforcing  the 
.Sherman  law,  has  decreed. 

Nevertheless,  the  question  remains  whether,  after  the 
Supreme  Court  had  adjudged  that  the  control  of  the  Cen- 
tral Pacific  by  the  Southern  Pacific  was  unlawful  a.s 
destructive  of  competition,  the  commission  could  disregard 
such  finding  and  declare  otherwise. 

After  the  hearing  was  concluded  Judge  Sanborn  said 
that  the  Circuit  Court  of  Appeals  did  nut  believe  that 
the  Supreme  Court  had  considered  the  Transportation 
Act  in  rendering  its  decision;  that  the  Circuit  Court 
had  concluded  to  enter  a  decree  to  the  effect  that  fhe 
Interstate  Commerce  Commission  had  power  to  authorize 
,  and  approve  the  control  by  lease  and  slock  ownershio  of 
the  Central  Pacific  by  the  Southern  Pacific  Co. 
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Developments  in  Co-operative 
Engineering  Courses 

A  Review  of  the  Various  Alternate  Industry  and 

Class-Room  Courses  Given  in  Different 

American  Colleges 

By  R.  L.  Sackett 

Dean  of  Engineerings,  Pennsylvania  State  College, 
State  College,  Pa. 

A    paper   delivered    before    the    Fourth    Industrial 
Conference,  Pennsylvania  State  College,  May  26,  1923. 

BY  CO-OPERATIVE  education  we  mean  that  method  by 
which  a  student  spends  a  certain  period  in  the  pursuit 
of  classwork  which  is  then  followed  by  a  period  spent  in  an 
industry,  to  be  followed  again  by  the  return  to  the  class- 
room and  thus  alternating  between  the  class-room  and  the 
industry.  The  earliest  organization  of  work  of  this  char- 
acter on  a  scale  of  any  importance  was  at  the  University 
of  Cincinnati  where,  in  1906,  students  were  placed  in  the 
shop  for  a  period  of  two  weeks  and  then  returned  to  the 
university  for  a  corresponding  period  and  thus  alternating 
through  the  year.  If  the  class  consisted  normally  of  thirty 
students,  there  would  be  two  groups  of  thirty,  one  of  which 
would  be  in  the  class-room  while  the  other  was  learning  in 
the  machine  shop ;  and  when  the  group  in  the  machine  shop 
returned  to  the  university,  those  who  had  been  studying  for 
two  weeks  took  their  places  in  the  shop.  This  period  of 
two  weeks  has  been  open  to  considerable  discussion  by 
different  institutions  which  employed  different  periods  in 
the  class-room  but  all  of  them  spend  an  equal  period  in  the 
industry  and  in  study. 

The  University  of  Cincinnati  Plan — The  co-operative  plan 
at  the  University  of  Cincinnati  has  grown  so  that  it  includes 
a  wide  variety  of  lines,  such  as  civil,  electrical  and  mechan- 
ical engineering.  The  number  of  students  has  correspond- 
ingly grown  also,  and  whila  an  alternative  was  offered  until 
1920  and  students  might  devote  their  entire  time  to  the 
class-room  there  were  fewer  each  year  who  did  so.  The 
majority  preferred  the  co-operative  scheme.  Students  are 
employed  in  the  industries  not  only  of  Cincinnati  but  of 
Dayton,  Springfield,  Columbus,  Cleveland,  Detroit,  Pitts- 
burgh and  a  few  are  in  even  more  remote  places.  So  long- 
as  the  distance  between  the  industry  and  the  university  is 
not  more  than  a  night's  ride,  the  distance  is  not  considered 
as  an  important  factor  in  the  plan  or  an  objection  to  it. 
The  period  of  study  and  of  practice  was  recently  changed 
to  one  month. 

At  the  University  of  Pittsburgh,  the  period  chosen  for 
study  is  four  weeks  and  this  is  followed  by  four  weeks  of 
work  in  the  industry.  The  University  of  Pittsburgh  con- 
fines its  co-operative  work  to  the  industries  in  the  Pitts- 
burgh district  because  of  the  greater  ease  of  supervision 
and  because  most  of  the  students  at  the  University  of 
Pittsburgh  in  co-operative  courses  live  in  that  district. 

When  the  co-operative  plan  was  adopted,  the  course  at 
the  University  of  Cincinnati  was  increased  from  four  years 
of  about  nine  months  each  to  six  years  of  nine  months  each. 
The  plan  has  recently  been  changed  to  include  five  years 
of  eleven  months  each — a  net  increase  of  about  nineteen 
months  or  two  college  years. 

At  the  University  of  Pittsburgh,  the  co-operative  instruc- 
tion is  confined  to  the  second  and  third  years.  The  academic 
year  is  divided  into  three  terms  and  the  summer  period  is 
also  utilized  making  a  four-quarter  plan  in  effect.  The 
co-operative  course  includes  a  total  of  four  college  years 
and  three  summer  periods  or  fifteen  terms.  Eleven  terms 
are  spent  in  the  institution  or  only  ene  less  than  the  usual 
number  in  a  four-year  course  of  three  terms  to  each  year. 
■  The  total  time  of  fifteen  terms  is  three  more  or  nine  months 
longer  than  the  usual  four-year  course. 

The  Massachusetts  Institute  of  Technology  Plan — The 
Massachusetts  Institute  of  Technology  has  still  another 
form  of  co-operative  technical  education  instituted  at  the 
Lynn  Works  of  the  General  Electric  Co.  In  this  instance, 
the  normal  period  of  employment  in  the  industry  is  thre^ 


months  followed  by  a  corresponding  period  in  the  institute. 
However  students  do  not  begin  the  co-operative  plan  until 
two  years  after  entering  the  institution,  so  that  the  scheme 
is  carried  out  only  for  the  last  two  years  of  the  course.  The 
academic  year  is  divided  into  three  terms  of  about  three 
months  each  and  the  summer  period  is  about  the  same  in 
length.  The  total  length  of  the  course  is  five  academic 
years  and  four  summer  periods  or  about  fifty-seven  months' 
gross  time  except  that  vacation  periods  between  terms 
reduce  the  net  time  about  a  month  per  year. 

The  Harvard  University  Plan — At  Harvard  University, 
students  in  civil,  electrical,  sanitary,  municipal  and  mechan- 
ical engineering  may  spend  three  periods  of  one-half 
semester  each  in  practical  work  off  the  campus.  About  one- 
half  the  students  in  these  courses  do  so.  The  co-operative 
plan  mentioned  is  required  of  those  taking  the  five-year 
course  in  engineering  and  business  administration. 

The  New  York  University  Plan — At  New  York  Univer- 
sity, a  more  radical  plan  has  been  adopted.  Under  the 
plan  adopted  at  the  universities  previously  mentioned,  it  is 
necessary  to  repeat  each  subject  every  four  weeks  if  that 
is  the  period  which  the  student  spends  in  the  class-room. 
The  consecutive  time  given  to  study  of  a  particular  subject 
is  reduced,  and  the  instructor  changes  his  group  and  turns 
back  to  where  this  group  left  off.  This  involves  no  greater 
teaching  cost  providing  that  there  are  enough  to  make  two 
classes  in  each  subject.  If  the  number  of  students  is  fewer 
than  twice  the  normal  number  in  a  class,  then  the  teaching 
cost  is  greater  as  a  result  of  the  co-operative  plan. 

At  New  York  University  it  is  proposed  to  alternate  the 
work  of  the  junior  and  senior  years  in  order  to  avoid  teach- 
ing each  subject  twice.  While  this  may  economize  in  cost 
of  instruction,  it  introduces  an  even  more  serious  problem. 
In  engineering  courses  there  are  well  defined  sequences  of 
subjects  and  of  prerequisites  for  the  profitable  pursuit  of 
advanced  subjects.  This  plan  of  New  York  University 
would  sacrifice  some  of  the  prerequisites  and  the  logical 
order  of  subjects.  The  period  of  alternation  is  four  months 
— the  longest  so  far  proposed.  Juniors  and  seniors  would 
not  be  in  college  at  the  same  time.  The  course  will  occupy 
four  conseciitive  calendar  years  and  two  semesters  (about 
eight  months)  except  for  a  vacation  period  of  four  months 
at  the  end  of  the  freshman  year. 

The  Antioch  College  Plan — Antioch  College,  reorganized 
under  its  new  President,  Arthur  E.  Morgan,  offers  adminis- 
trative curricula  with  considerable  latitude  in  the  selection 
of  courses.  The  college  has  one  shop  building  and  proposes 
to  erect  standard  factory  buildings  for  production  work  on 
a  profitable  basis.  It  is  planned  to  make  the  shop  work 
self  sustaining  and  a  financial  aid  to  the  students.  At 
present  the  college  is  sending  students  to  outside  plants 
for  their  practical  work.  About  160  students  are  working 
or  studying  under  the  co-operative  plan.  It  is  reported 
that  several  thousand  have  applied  for  next  year. 

Worcester  Polytechnic  Institute  has  maintained  a  pattern 
shop,  foundry  and  machine  shop  for  commercial  production 
since  its  founding  in  1869.  Students  work  here  much  as 
apprentices  or  helpers  would  alongside  the  journeymen  who 
do  most  of  the  work.  Students  receive  no  pay.  Juniors 
spend  a  year  and  three  months  in  practical  employment 
on  pay  with  one  of  several  co-operating  corporations. 

We  see  how  education  has  changed  from  the  old  classical 
course  which  was  study,  reading  and  recitation  to  recitation, 
laboratory  instruction,  drafting  room  and  shop  work,  as  a 
result  of  our  industrial  development.  The  co-operative 
p'ans  abandon  or  modify  the  use  of  college  shops  and 
substitute  the  shops  and  organization  of  industrial  plants 
for  a  part  of  the  practical  instruction.  The  same  plan  is 
being  adopted  in  common  school  education  of  which  the 
continuation  school  is  one  phase. 

Advantages  of  Plan — The  advantages  of  the  plan  are: 

The  college  is  relieved  of  the  capital  cost  of  shops  and  of 
their  cost  of  operation  in  part. 

Actual  production  standards  and  labor  conditions  are 
substituted  for  the  more  or  less  artificial  ones  of  college 
life.  Speed  is  emphasized  and  the  college  adopts  to  a  degree 
the  standards  of  industry  as  its  standards. 
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Industrial  experience  co-ordinates  practice  and  theory 
more  closely. 

There  is  a  closer  co-operation  and  better  understanding 
between  industries  and  the  college,  including  the  college 
graduate. 

A  student  may  be  helped  in  finding  himself  and  the  kind 
of  work  which  he  should  do. 

Students  who  are  not  practical  are  eliminated  early  from 
production  lines  and  seek  a  place  in  some  other  activity. 

The  students  get  a  taste  of  plant  discipline,  meet  the  shop 
men  and  appreciate  the  value  of  the  practical  man  in  in- 
dustry. 

The  corporation  has  an  opportunity  to  study  students,  get 
the  judgment  of  foremen  and  in  a  measure  to  select  de- 
sirable men  for  employment  after  they  graduate. 

Disadva7itages  of  Plan — "^he  disadvantages  are: 

Time  from  entrance  to  graJuation  is  prolonged,  which  is 
not  a  serious  matter  if  the  student  has  made  progress  com- 
mensurate with  the  added  time. 

While  the  cost  of  college  shops  and  of  their  operation  may 
be  decreased,  there  is  an  added  cost  for  supen'ision  either 
to  the  college  or  to  industry  or  to  each  if  the  purpose  of 
education  is  really  served. 

The  short  periods  of  alternation  cause  more  commotion 
and  more  lost  motion  in  starting  and  stopping  than  the 
longer  periods  of  a  term  or  semester. 

The  co-operative  student  is  prevented  from  taking  part 
in  athletics,  in  class  activities,  in  college  editorial,  debating 
and  musical  activities,  at  least  to  the  same  extent  as  stu- 
dents in  the  usual  four-year  course. 

The  co-operative  student  cannot  get  the  same  college 
spirit  that  the  regular  resident  student  gets. 

T?ie  most  serious  objection  is  to  the  materialistic  view  of 
life  being  early  impressed  on  the  student.  Many  of  the 
ideals  of  a  cultural  education  are  in  jeopardy  if  they  have 
not  already  been  sacrificed.  To  put  an  immature  freshman 
into  a  shop,  the  ideal  of  which  is  production,  is  to  empha- 
size materialism  so  much  earlier.  The  sacrifice  will  be  made 
no  doubt  but  should  college  cultural  life  be  sacrificed  so 
early  to  industry?  The  ideals  of  the  executive  staff  may  be 
the  very  highest  but  the  youthful  student  in  the  average 
shop  does  nol  meet  them.  He  gets  the  workman's  philoso- 
phy and  the  company  policy  as  to  production.  Industrial 
ideals  do  not  shine  through  with  clearness  if  at  all. 

At  Pennsylvania  State  College  the  industrial  shops  are  a 
part  of  the  equipment  for  teaching  industrial  engineering 
and  for  the  instruction  of  students  in  other  courses.  Our 
industrial  engineering  course  teaches  the  methods  of  pro- 
duction, planning,  routing,  the  selection  of  machine  tools, 
factory  planning,  organization,  welfare,  wages  and  person- 
nel. Our  teachers  are  men  of  experience.  What  then  is  the 
difference  between  students  learning  here  and  in  a  Phila- 
delphia plant?  We  do  not  teach  the  methods  of  one  plant 
but  the  best  practice  selected  from  many  plants.  We  are 
not  .so  much  concerned  with  making  money  as  in  helping 
students  to  get  good  information,  the  best  principles  and 
some  preparation  for  the  business  of  engineering,  the  busi- 
ness of  life. 

After  graduation  from  the  usual  four-year  course  the 
student  begins  at  the  same  place  in  the  same  .-^hop  perhaps 
but  he  is  more  mature;  he  has  received  all  that  the  college 
has  to  give  or  all  that  he  chose  to  get.  Normally  he  is  not 
put  through  the  stages  of  shopwork  which  the  co-operative 
plan  requires.  He  may  go  into  design  or  sales  or  testing 
work  and  not  do  .shopwork  after  he  leaves  the  campus. 

If  we  assume  that  the  college  shop  is  practical,  that  the 
variety  of  work  presented  is  well  selected;  if  the  industrial 
standards  of  discipline  are  good;  if  the  purpose  is  to  teach 
good  production  standards,  machine-tool  selection,  jig  and 
tool  design,  shop  planning,  safety,  welfare  and  organiza- 
tion, then  what  is  the  compensating  virtue  of  co-operative 
education?  (See  article  by  Prof.  Roe,  in  Mnnngrment  En- 
yinfrhtfi.  Feb.  1,  192.3.) 

We  are  firm  in  the  belief  that  it  is  not  our  province  to 
give  trade  training  and  that  we  arc  responsible  for  a  broad 
cultural  course  with  a  professional  outlook;  that  we  arc 
responsible  for  thorough  instruction  in  the  fundamentals 
and   for  planting  such  star.dards  of  life  in   the  minds  of 


students  that  they  will  be  able  to  serve  society  according  to 
their  capacities,  to  enjoy  their  work  and  to  use  their  leisure 
to  advantage. 

Is  co-operative  education  a  more  efficient  means  of  bring- 
ing the  student  to  find  himself  and  his  life  work?  Is  it  an 
expedient  or  a  real  educational  process?  On  this  question 
we  want  your  thoughtful  judgment  and  shall  appreciate  all 
the  evidence  which  you  can  present. 


Importance  of  Water  Service  Pipe 
Construction  Records 

By  John  P.  Wentworth 

Assistant  Engineer,  Metcalf  &  Eddy,  Boston,  Mass. 

IN  SEVERAL  states  the  utility  commissioners  compel 
the  vi^ater  companies  and  other  public  utilities  to  pay 
for  the  laying  of  the  services  from  the  street  mains 
to  the  curb  or  property  lines.  For  the  first  few  years 
after  such  regulations  are  made  the  cost  of  services 
is  small  compared  with  the  cost  of  the  entire  plant 
but  eventually  their  cost  becomes  a  considerable  per- 
centage. Thus,  in  two  large  water  company  plants 
recently  valued,  the  cost  of  installing  new  services 
and  relaying  old  services  from  the  street  mains  to  the 
curb  lines,  for  a  period  of  four  years,  averaged  12  per 
cent  of  the  cost  of  the  entire  construction  work  for 
the  same  period. 

In  valuations  for  purchases,  condemnation,  and  rate 
cases  the  value  of  the  services  from  street  mains  to 
curbs,  if  installed  at  the  expense  of  the  company, 
should  of  course  be  included.  It  is  the  object  of  this 
article  to  call  attention  to  the  fact  that  careful  records 
of  construction  of  services  should  be  kept,  so  that 
inventories  can  be  accurately  and  quickly  prepared  and 
so  that  reliable  data  can  be  obtained  for  determining 
costs.  The  construction  slips  should  show  the  kind, 
size  and  length  of  pipe,  the  size  of  fittings  and  cocks, 
and  a  detailed  estimate  of  the  cost,  separated  as  far 
as  possible  between  the  section  from  the  street  main 
to  the  curb  line  and  the  section  from  curb  to  building. 

Most  companies  keep  such  records,  although  some 
do  not  distinguish  between  new  services  and  renewals. 
There  is  one  item,  however,  which  is  seldom  kept  as  a 
part  of  the  records,  and  that  is  the  length  and  kind  of 
pavement  cut.  Although  the  cost  of  cutting  pavements 
is  relatively  small,  the  work  of  preparing  an  inventory 
without  past  records  may  be  difficult  and  co.stly.  The 
amount  of  ledge  and  difficult  excavation  in  service 
trenches  may  be  estimated  from  the  quantities  encoun- 
tered in  the  laying  of  the  street  mains  but  the  amount 
of  pavement  cannot  be  so  estimated.  The  street  mains 
may  have  been  laid  many  years  before  the  services 
were  laid  and  when  thei-e  was  no  pavement  present. 
The  services  in  any  one  street  may  have  been  laid  in 
many  dilTerent  years  and  the  street  may  have  been 
repaved  several  times,  which  would  add  to  the  difficulty 
of  preparing  an  inventory.  Many  services  are  renewed 
just  before  a  permanent  pavement  is  laid  and  in  such 
case.?  the  records  should  state  the  number  of  feet  and 
kind  of  pavement  removed. 

The  almve  comments  on  pavements  apply  chiefly  to 
cases  where  the  court  or  commission  rules  that  the 
company  is  entitled  only  to  the  value  of  the  pavements 
actually  cut.  instead  of  to  rases  where  the  company  ifl 
allowed  the  reproduction  cost  of  cutting  and  replacing 
all  pavements. 

It  will  fake  a  negligible  amount  of  a  foreman's  time 
to  add  the  pavement  data  to  his  ronsfruction  slip.  This 
information  will  save  time  and  money. 
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Home-Made  Railway  Ditching  Car 

AHOME-BIADE  railway  ditching  machine  on  the 
Toledo  division  of  the  Pennsylvania  R.  R.  is  found 
economical  in  constructing  and  shaping  ditches  on  level 
ground  and  through  shallow  cuts  and  also  for  shaping 
or  dressing  the  roadbed  and  ballast  shoulders  for  both 
cuts  and  fills.  This  machine  is  shown  in  the  accompany- 
ing views. 

On  one  side  of  a  steel  flat  car  is  erected  a  timber 
frame  carrying  the  topping  lifts  attached  to  the  head 


=8 


DITCHING  CAR  ON  PENNSYLVANIA  R.R. 

Above :    plow    and    frame    in    operating    position, 
plow   raised   for  transportation. 


of  a  frame  hinged  at  the  opposite  side  of  the  car.  To 
this  latter  frame  is  attached  a  large  steel  mold-board 
or  plow  fitted  with  a  templet  for  forming  standard 
sections  for  ballast,  roadway  and  ditches.  The  cables 
pass  over  struts  on  the  hinged  frame  so  as  to  give  a 
more  eflFective  pull  in  raising  the  plov\'  and  frame.  They 
are  operated  by  a  hand  hoist  anchored  to  the  floor  of 
the  car.  In  this  way  the  frame  and  plow  are  raised 
slightly  to  clear  such  obstacles  as  bridges,  rail  rests 
and  mile  posts.  For  transportation,  the  frame  rests 
on  the  floor  of  the  car  and  all  parts  are  then  within 
clearance  lines. 


In  service,  the  hinged  frame  is  lowered  to  the  desired 
position  .ind  as  the  car  is  pushed  fonvard  by  a  loco- 
motive the  nose  of  the  plow  cuts  the  material  for  road- 
way shoulder  and  ditch,  while  the  inclined  mold-board 
carries  this  material  beyond  the  ditch  line.  The  ma- 
chine works  best  in  cuts  not  more  than  2  ft.  deep  to  top 
of  rail,  two  or  three  runs  being  required  to  form  the 
completed  ditch  under  such  conditions.  Although  it 
cannot  be  used  in  shaping  the  shoulder  of  stone  ballast 
it  will  form  the  sub-ballast,  roadbed  and  ditch  outside 
of  the  stone  ballast.  The  work  is  cheaper  and  gives  a 
more  uniform  section  than  can  be  obtained  by  hand 
work  or  by  teams  with  scraper.s. 

An  example  of  the  work  is  the  cutting  of  11,060  ft.  of 
ditch  in  a  working  time  of  2  hours  44  minutes,  the  sur- 
face of  the  ground  being  from  one  to  two  feet  above 
rail  level.  Average  daily  cost,  at  labor  rates  of  July, 
1921,  is  about  as  follows:  8  hours  for  foreman  at  55*0., 
$4.44;  40  hours  of  five  trackmen  at  40c.,  $16;  work 
train  service,  .$100;  total,  $120.44.  This  gives  a  cost 
of  1.1c.  per  foot  of  ditch.  This  cost  would  be  materially 
lower  if  the  machine  could  have  longer  working  time, 
but  as  it  has  to  be  kept  clear  of  trafl[lc  this  time  is 
restricted. 

The  machine  was  designed  by  Paul  Jones  and  R.  C. 
Miller,  formerly  division  .superintendent  and  division 
engineer,  respectively,  of  the  Toledo  division.  Informa- 
tion as  to  its  operation  and  work  has  been  furnished  by 
W.  R.  Hillary,  the  present  division  engineer,  Toledo,  Ojhio. 


Slide  Rule  for  Solving  Manning's  Formula 

By  H.  B.  Muckleston 

Chief  Engineer,  Lethbridge   Irrigation  District, 
Lethbridge,  Alberta,  Canada 

THERE  have  been  published  in  this  journal  several 
descriptions  of  special  slide  rules  designed  to  solve 
Manning's  formula  for  the  velocity  of  water  in  chan- 
nels. This  formula  is  so  easily  handled  by  the  ordinary 
slide  rule  that  the  construction  of  a  special  rule  hardly 
seems  to  be  a  paying  proposition.  However,  for  those 
incurably  addicted  to  the  habit,  a  special  rule  is  a 
convenience  and  to  them  the  following  may  be  of 
interest. 

Manning's  formula  may  be  written  as  two  identical 
ratios, 

V  _1.486si, 
r»  n       ' 

and,  given  any  three  of  the  quantities  concerned,  the 
fourth  is  readily  found.  If  the  four  scales  A,  B,  C  and 
D  of  the  ordinary  Mannheim  slide  rule  be  graduated  for 
the  four  quantities,  A  for  V.  B  for  ?•%  C  for  n  and  D  for 
1.486si,  then,  no  matter  how  the  slide  containing  the 
B  and  C  scales  may  be  set,  any  two  opposite  readings 
on  the  A  and  B  scales  and  any  two  opposite  readings 
on  the  D  and  C  scales  will  satisfy  the  equation  as  given. 
In  anv  statement  of  the  problem  three  of  the  four  quan- 
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titles  are  known  and  two  of  these  three  must  be  either 
on  A  and  B,  or  on  C  and  D;  therefore  if  the  slide  be 
set  to  bring  the  values  of  the  known  pair  opposite  each 
other  the  unknown  fourth  quantity  must  be  opposite 
the  known  third  on  the  other  pair  of  scales. 

The  rule  is  very  easily  constructed  if  a  suitable 
foundation  be  available.  A  student's  rule,  price  $1.50, 
is  a  very  good  foundation  but  one  is  easily  made.  The 
graduating  can  be  done  without  calculation  if  a  scale 
of  logs  (the  A  scale  of  the  ordinary  rule)  is  available. 
Starting  with  an  ordinary  rule  the  A  scale  is  left  un- 
disturbed, but  it  should  be  figured  from  0.1  to  10  in- 
stead of  1  to  100  as  usual. 

For  the  B  scale,  giving  r',  we  require  a  scale  of 
logs  i  as  long  with  the  index  (log  1.0)  in  the  middle. 
Using  a  pair  of  proportional  dividers  both  ways  from 
the  center,  set  off  §  log  r  and  figure  r  from  0.1  to  10. 

Both  n  and  s  are  usually  small  fractions,  hence  their 
logs  will  be  negative,  or  have  negative  characteristics; 
n  ranges  from  0.008  to  0.1;  s  ranges  from  0.000,01  to 
0.1  and  si  from  0.003  to  0.3.  To  keep  these  graduations 
on  the  rule  it  is  necessary  to  shift  the  index  (log  1.0) 
to  the  right,  the  exact  shift  is  not  important  but  must 
be  the  same  for  both  C  and  D  scales. 

The  D  scale  must  represent  1.486sJ.  We  will  there- 
fore call  the  index  of  this  scale  0.001  and  we  will  set 
it  opposite  the  index  of  the  A  scale  (log  1.0).  From 
this  point,  using  the  proportional  dividers  as  before,  sot 
off  log  s  to  half  the  scale  of  the  logs  on  the  A  scale  both 
ways  and  figure  the  graduations  from  0.000,01  to  0.1. 
There  will  be  four  units. 

The  C  scale  must  represent  ii,  which  will  he  to  the 
same  scale  as  the  graduations  on  A.  However,  we  must 
shift  the  index  to  agree  with  the  D  scale.  From 
graduation  o!0001  on  the  D  scale  .set  off  to  the  left  log 
1.486  as  measured  by  the  A  scale  and  figure  this  point 
0.01  on  the  C  scale.  From  this  point  set  off  the  logs 
to  the  same  scale  as  on  A  and  figure  from  0.008  to  0.08, 
which  will  be  sufficient. 

The  figure  herewith  is  a  sketch  of  the  rule  as  it  would 
appear  if  set  as  graduated,  i.e.,  F  =  1,  r  =  1,  s  = 
0.0001,  n  =  0.01486. 

If  conditions  of  the  problem  make  it  necessary  to 
consider  values  of  V  greater  than  10.0  or  of  s  greater 


Nine-Room  House  Moved  to  New  Site 
by  Motor  Truck 

A  NINE-ROOM  house  estimated  to  weigh  75  tons 
was  recently  towed  four  city  blocks  along  the 
streets  of  Los  Angeles  by  a  5-ton  truck  carrying  8  tons 
of  pig  iron  ballast  to  give  traction.  Occasional  .stops 
were  necessary  to  raise  wires  or  to  cut  the  limbs  of 
trees,  but  where  there  were  no  obstructions  progress 
was  rapid.  One  continuous  pull  of  400  ft.  was  made 
at  a  speed  of  about  2  miles  per  hour.  This  rapid  rate 
of  travel  was  made  possible  by  the  fact  that  no  block 
and  tackle  was  used,  the  truck  pulling  directly  on  the 
timbers  carrying  the  weight  of  the  house. 

The  house  was  first  jacked  up  from  its  original  loca- 
tion with  10-ton  jacks  and  supported  on  12  x  12-in. 
beams  extending  for  its  full  length  and  width.  The  two 
lowest  beams  were  transverse,  that  is  at  right  angles 
to  the  direction  in  which  the  house  was  to  be  moved. 


TRUCK  ToWlXu  .\  7.=)-n).\.  .\l.\K-ROOM  DWELLING 
Speed    of    2    miles   per   hour    was   attained.      Xo    lilnok    and 
laclcle  was  used,  tlie  load  luing  moved  liv  direct  pull.     Truclt 
carried  S-ton  ballast  load. 

A  single  four-wheel  dolley  was  put  under  the  center  of 
the  forward  transverse  beam  and  two  dolleys  were 
placed'uhder  the  rear  beam,  one  near  either  end.    This 
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than  0.1,  the  indices  of  V  and  «  may  be  supposed  .shifted 
one  whole  unit  to  the  left,  or  in  other  words  the  value.s 
figured  on  the  V  .scale  may  be  multiplied  by  10  and  tho.se 
on  the  .1  scale  by  100. 

For  example:     With  the  slide  set  as  shown    in   the 
illustration  the  following  problem  might  be  solved: 
.1  -^  0.0002.  n        0.021,  r  =  ?,.0.  hence  V    :^-2M. 
or  by  assuming  the  indices  .shifted  one  unit,  we  would 
have  for  the  same  gradiiation.s: 

«  .02.  n  =    .021,  r  ^  3.0,  and  V        20.8. 

The   finer   graduations  have   been   omitted   from   the 
figure. 


arrangement  gave  .sufficient  stability  and  afforded  the 
necessary  flexibility  in  "steering."  The  dolley  wheels 
were  about  14  in.  in  diameter  and  had  14-in.  tires. 

The  direct  pull  from  the  truck  was  tran.smittod  to 
fhe  house  by  a  1 1-in.  steel  drilling  cable.  The  midpoini 
of  the  cable  was  passed  through  a  pintle  hook  on  the 
fruck  and  at  either  end  the  cable  terminated  in  chains 
that  were  passed  under  the  lowest  or  transverse  timber 
and  thence  around  the  forward  ends  of  the  longitudinal 
timbers. 

The  moving  job  wa.s  completed  without  any  serious 
damage  to  plastering  or  plumbing,  the  actual  moving 
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time  being  about  two  hours.  One  hour  of  this  time, 
during  the  afternoon,  brought  the  house  to  (he  point 
beyond  Which  the  permit  did  not  allow  it  to  move  in  the 
day  time.  After  8  p.m.  the  moving  was  completed  in 
another  hour. 

Tunnel  for  Water  Mains  Under  Cemeteries 

AN  Si-it.  circular  4-ring  brick  tunnel  (necessitated  by 
,  the  inability  to  resort  to  open-trench  excavation) 
2,200  ft.  long,  carries  a  48-in.  hammer-welded  steel  main 
under  two  cemeteries  in  Detroit,  Mich.  The  depth  is 
43  ft.  at  one  end  and  57  ft.  at  the  other.  The  lOUft. 
4-ring  brick  shafts  were  sunk  by  building  up  a  section 
of  masonry  work  and  mucking  out  the  dirt  inside.  No 
cutting  shields  were  used.  The  mucking  in  the  tunnel 
was  carried  out  by  hand  with  the  aid  of  a  tunneling 
knife  pulled  by  an  electric  motor.  With  28  men  the  con- 
tractor, Booth  &  Flinn,  Ltd.,  Pittsburgh,  averaged  12  ft. 


TUNNEL  FOR  4-FT.  BUMP  JOINT  .STEEL  PIPE 
Hammer-welded  pipe  of  1-in.  sheets  has  expansion  joints  at 
each  end  of  SJ-ft.  tunnel  section.  2.200  ft.  apart.     Pipi-  rests 
on    I-beams,    providing   water   cliannel   in    invert    of   tunnel. 

per  day.  Pipe  was  delivered  in  20-ft.  sections  and  all 
brought  in  from  one  end.  It  was  laid  on  steel  I-beams 
spaced  on  5-ft.  centers,  with  an  expansion  joint  at  each 
end. 

An  automatic  electrically-driven  pump  located  in  the 
sump  in  the  deeper  shaft  kept  the  tunnel  dry.  When  the 
water  in  the  sump  raised  the  float  to  a  predetermined 
elevation,  the  pump  started  to  operate  and  continued 
until  the  sump  was  dry.  If  this  float  did  not  work,  or  if 
there  was  a  leak  in  the  pipe  line  which  exceeded  the 
capacity  of  the  pump,  the  water  raised  a  second  float 
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vhich  rang  an  alarm  bell  in  the  central  storage  yard. 
A  blow-off',  to  be  used  for  draining  the  line,  was  installed 
in  the  deeper  shaft. 

Special  cast-steel  base-elbows  were  used  at  the 
bottoms  of  the  shafts,  while  standard  elbows  were  used 
at  the  tops.  The  pipe  was  anchored  in  concrete  outside 
each  shaft  and  also  in  the  middle  of  the  tunnel. 

Manholes  were  placed  at  700-ft.  intervals.  Single 
bump  riveted  joints  were  used  on  the  circular  seams. 
The  type  of  joint  used  greatly  facilitated  the  laying  of 
the  pipe  according  to  the  latest  annual  report  of  George 
H.  Fenkell,  superintendent  and  general  manager.  At 
first  an  open  fire  forge  was  used  but  the  smoke  and 
fumes  were  so  dense  that  an  electric  rivet  heater  was 
substituted  with  excellent  results.  All  joints  were 
calked  and  the  completed  line,  tested  under  100-lb.  head, 
showed  no  leaks  or  sweats  at  the  beams.  Of  the  6,900 
rivets  driven  only  seven  showed  a  slight  sweating  and 
were  immediately  calked. 


Coal  Consumption  Recorder  Used  at 
Philadelphia  Water- Works 

By  H.  R.  Cady 

Mechanical  Engineer,  Bureau  of  Water,  Philadelphia,  Pa. 

FUEL  being  the  largest  item  of  operating  expense 
in  the  boiler  room  careful  and  economical  operation 
requires  a  frequent  and  reasonably  careful  check  of  the 
quantity  consumed.  With  fuel  oil  the  problem  is  of 
course  extremely  simple  since  we  have  a  liquid  in  a  regu- 
lar shaped  container  and  ;ieed  only  an  elevation  gage  and 
calibration  curve  or  table  for  the  tank.  In  small  hand- 
fired  plants  the  coal  consumed  can  usually  be  con- 
veniently checked  by  means  of  scales  over  which  the 
coal  passes  in  push-cars  or  wheel-barrows. 

Large  modern  plants,  however,  where  economy  re- 
quires the  use  of  mechanical  stokers  and  mechanical 
coal-handling  equipment,  present  a  more  difficult  prob- 
lem. Weigh  lorries  are  used  in  many  cases  but  they 
preclude  the  use  of  direct  down-spouts,  which  are  so 
desirable  on  account  of  the  small  amount  of  labor  and 
freedom  from  mechanical  complication  and  troubles.  A 
coal  meter  for  measuring  flow  through  down-spouts 
has  been  in  use  for  some  time,  but  it  is  a  rather  expen- 
sive piece  of  apparatus  and  can  not  be  expected  to  have 
a  long  life  under  the  severe  conditions  encountered  in 
boiler  rooms. 

The  method  of  checking  coal  consumption  which  has 
been  used  in  the  Philadelphia  Bureau  of  Water  for 
some  years,  in  connection  with  traveli:ig  grate  stokers, 
consists  of  a  counter  attached  to  'he  driving  shaft  of 
each  stoker,  the  counter  readings  being  multiplied  by 
a  factor  to  take  into  account  1  ravel  of  grate  per  revolu- 
tion of  shaft,  width  of  stoker,  weight  of  coal  per  cubic 
foot  and  fire  thickness.  All  factors  except  the  last  two 
are  constant  for  any  particular  stoker  and  the  factor 
of  weight  per  cubic  foot  varies  only  with  the  general 
character  of  the  fuel.  The  constant  may  be  determined 
experimentally  by  weighing  the  coal  fed  to  the  stoker 
hopper  and  reading  the  counter  and  fire  depth ;  or  the 
constant  may  be  made  up  by  calculating  the  volume  of 
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coal  passing  into  the 
furnace  per  turn  of  driving 
shaft,  the  only  experimental 
data  needed  being  a  deter- 
mination of  the  weight  of 
coal  per  cubic  foot. 

The  illustration  shows  a 
convenient,  durable  and  in- 
expensive method  of  attach- 
ing counters.  Counters  of 
rectangular  shape,  rugged 
construction  and  fair  size 
should  be  used  since  the 
cost  is  small,  in  any  case, 
and  those  of  too  light  con- 
struction and  small  size  are 
not  sufficiently  durable  for  satisfactory  service. 


COAL       CONSUMPTION 

COUNTER  ATTACHED 

TO   STOKER 


Steel  Transmission  Towers  Raised  While 
the  Line  Was  "Hot" 

AS  A  PART  of  the  program  for  increasing  the  voltage 
1\.  on  a  240-mile  transmission  line  from  150,000  volts 
to  220,000  volts,  the  Southern  California  Edison  Co. 
found  it  necessary  to  increase  the  height  of  most  of  the 
steel  towers  over  the  entire  length  of  the  line  in  order 
to  secure  the  desired  minimum  clearance  of  30  ft.  above 
ground  for  the  cables  carrying  the  current.  Because  of 
the  importance  of  power  transmitted  over  this  line  it 
was  not  feasible  to  keep  it  out  of  service  while  the 
process  of  raising  the  towers  was  under  way;  hence 
methods  were  devised  for  doing  most  of  the  work  while 
the  conductors  were  in  service.  The  line  was  only 
"killed"  for  handling  special  cases,  such  as  dead  ends, 
sharp  alignment  changes,  etc.  Calculations  showed  that 
it  would  be  safe  to  use  vertical  extensions  of  the  tower 
legs  and  consequently  the  footing  stubs  already  an- 
chored in  place.  Although  in  some  cases  raises  of  as 
much  as  20  ft.  were  made,  the  average  raise  was  10  ft. 
The  process  of  raising  the  towers  consisted  of  lifting 
them  bodily  and  holding  them  suspended  while  a  struc- 
tural steel  extension  of  the  desired  height,  which  had 
been  erected  in  advance,  was  placed  and  bolted.  The 
device  used  for  lifting  the  towers,  shown  in  the  ac- 
companying illustration,  consisted  of  four  structural- 
fitecl  latticed  posts  joined  at  the  top  by  pipe  struts 
which  fitted  into  sockets  and  were  held  in  place  by  king- 
pins. The  ground  was  leveled  off  and  wooden  sills  were 
placed  to  prevent  any  settling  of  the.se  posts  under  load. 
A  plate  connection  was  bolted  to  each  post  and  the 
adjacent  footing.  Steel  cable  guys  with  turnbuckles  for 
tightening  were  used,  extending  from  the  top  of  each 
post  to  the  bottom  of  the  two  adjacent  posts,  thus  mak- 
ing diagonal  bracing  for  the  elevator.  Each  post  car- 
ried a  three-ton  differential  hoist  for  lifting.  This  was 
similar  to  a  chain  block,  except  that  it  had- a  drum 
instead  of  a  load  chain,  and  was  mounted  on  a  frame 
which  wa.s  bolted  to  the  post.  The  hoisting  cable  passed 
over  a  sheave  in  the  top  of  the  post  to  a  plate  clevis 
bolted  onto  the  tower  leg  at  the  point  where  the  con- 
nection was  broken  from  the  footing.  A  shoe  bolted  to 
the  tower  leg  followed  a  vertical  guide  on  the  post. 


Great  care  was  used  in  keeping  the  towers  plumb  in 
raising  so  as  to  avoid  any  undue  strains  due  to  tilting. 
One  tower  leg  and  its  elevator  post  were  carefully 
grounded  to  the  footings  by  heavy  copper  cables  and 
broad  terminals  to  avoid  any  possibility  of  accident  due 
to  the  tower  becoming  energized. 

The  crew  for  this  work  was  made  up  of  four  first- 
class  towermen,  four  second-class  towermen,  four 
groundmen,  truck  driver  and  one  foreman.  The  best 
record  made  was  seven  towers  raised  and  bolted  in  ten 
hours,  the  elevators  being  left  in  place  for  the  night  on 
the  last  tower. 

Before  any  raisii.g  was  done,  the  ground  wire  was 
slacked  off  at  its  dead  end  points  and  the  clamps  at 
intervening  points  were  loosened  to  permit  slack  to  run 
through   in   order   that   there   might  be   no   abnormal 


TOWER  IN  PR("   I  "I     '   '        .  : 

As  shown  In  this  viow.  tti'  w  irlii  "f  tin  low.  r  is  h.  inc 
carrlid  b.v  the  clcviilor  framework.  At  the  pont  on  the  left 
the  si-piirHtkin  nf  the  tower  loi;  from  It.-*  foolln»!  (h  .sein. 

strains  set  up  in  case  a  tower  did  not  remain  vertical 
while  being  raised.  In  the  main  power  cables,  however, 
there  was  sufficient  slack  so  that  the  towers  could  be 
raised  without  changes.  At  points  where  ground-wirf 
loads  were  unbalanced,  such  as  at  angle  points,  or  where 
any  particular  conditions  made  the  hazard  more  than 
normal,  the  line  was  de-energized  before  raising  the 
tower. 

For  about  two-thirds  of  its  length  the  transmission 
line  is  accessible  by  motor  trucks,  the  remaining  dis- 
tance in  mountainous  country  had  to  be  reached  by 
wagons  or  pack  animals,  and  in  some  cases  materials 
and  equipment  had  to  be  transported  to  the  site  on 
men's  backs. 
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Determining  Longitudinal  Shear 
in  Wooden  Beams 

By  George  A.  Merrill 

Engineer  with  Desmond  &  Lord.  Arcliiteet.';.  Boston 

IN  BUILDING  construction,  the  engineer  or  architect 
sometimes  has  cases  wherein  a  wooden  joist  rests 
upon  a  wooden  beam  or  some  other  support,  and  desires 
to  notch  the  beam  over  the  support  that  he  may  gain 
in  the  depth  of  floor,  or  may  substitute  deeper  beams 
for  shallower  ones  in  order  to  gain  strength;  or  it 
may  be  desired  to  cut  out  the  joists  in  the  under  side 
to  give  room  for  a  pipe.  In  determining  the  depth 
of  shoulder,  or  the  depth  and  distance  out  for  the 
hole  for  the  pipe,  the  strength  of  the  joist  in  longi- 
tudinal shear  must  be  considered  in  the  one  case,  and 
the  tensile  strength  in  the  other. 

In  general,  such  notching  and  cutting  is  not  to  be 
recommended;  either  a  piece  bolted  to  the  side  of  the 
supporting  girder  or  a  shelf  angle  on  a  steel  beam  is 


t 


t 


<- 


ELEMENTS    LNVOLVED   IN   .SHEAR    DETERMINATION 

to  be  preferred.  The  shoulder  on  the  joist  is  an  ele- 
ment of  weakness.  If,  during  construction,  a  heavy 
load  falls  close  to  the  notch,  the  joist  may  split.  Some 
builders  in  case  of  notched  joists,  nail  a  piece  of  I-in. 
stuff  underneath  to  add  strength  to  the  construction. 
However,  it  may  be  necessary  at  times  to  notch  the 
piece  or  conceal  a  pipe  above  the  ceiling  by  cutting  in. 
In  determining  the  various  factors  involved  in  such 
design  the  following  formulas  have  been  developed : 

Let  D  =  depth  of  beam,  in.    (see  diagram) 
d  =  depth  of  shoulder,  in. 
L  =  span  of  beam,  ft. 

I  =  distance  out  from  support  of  notch,  ft. 
W  =  total   uniform   load  on  beam     • 
/  =  allowable  transverse  bending  stress,  lb.  per 

sq.in. 
/,  ^  allowable     stress     in     longitudinal     shear, 

lb.  per  sq.in. 
I  ^=  width  of  beam,  in. 


Then  BM  == 
W  = 

/,  = 

Then  /,  = 


S  =  unit   end   shear 
WL12 


W 

2^  for   uniform   load 


6 

9L 
SQ 
I 


and  S  = 


18L 


when    Q   =   statical   moment   above 


its   center   of   beam   d   deep;    and   /  = 
moment  of   inertia   of  the  same. 


18L^  8 
d^ 
12 

12L/, 


12dL 


From  Job  and  Office 

Hints  that  Cut  Cost  ^nd  Time 


Following  the   Boston  building  law  for  yellow  pine, 
/  =:  1,600  and  /,  =   150;  for  .spruce,  /  =  1,000  and 
A  =   100. 
Substituting  these  values, 

1,600  D'  _  8D' 
12  L  150  ~  9L 
1,000  D'  _  5D\ 


for  Y.P.  d 


for  spruce 


12  L  100 

Longitudinal  shear  decreases  as  the  support  is  left, 
while  the  bending  moment  increases.  Therefore,  the 
width  of  shoulder  toward  the  center  figured  from  the 
center  of  support,  and  the  depth  of  any  notching  at 
points  between  the  support  and  center  of  beam,  depend 
upon  the  bending  strength  of  the  beam. 

Then,  the  bending  moment  M,  at  a  point  I  feet  out 

from  the  support  (  /  <  ^  )  is.  ^^  being  ^he  depth  of  beam 

at  this  point, 
Wl 


M. 


but    W 


L  2  2       2   ',         LI 


(-i) 


where  M.  is  in  ft. -lb. 


fir 

9L 


""■■"^ -{§('-[) 


12M, 
'  f    ' 


72M, 
d:  =    ^ 


Substituting  the  value  of  M, 


=  2^   ~ 


1  _       _ 

D    —  ^\  L       U 
The  diagrams  shov>-  the  minimum  depth  of  shoulder  d 
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NOTCH  DEPTH  AT  VARYING  DISTANCES  FROM  SUPPORT 

for  beams  of  D  depth  at  center  for  various  spans  when 

subjected  to  the  allowable  bending  stress;  alsc  the  rela- 

d  I 

tion  between  i,  and  ,  . 

For  example  a  12-in.  spruce  beam   16  ft.  long,  fully 
loaded,  must  not  1  e  notched  more  than  12  in.  —  7*  in. 


or  4: 


d       7A 


in.;5  =  -=0.63;and^- 


0.11,  16  X  -11 
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For  Contractor  and  Engineer 


1.76  ft.  or  the  shouldei%  if  72  in.  deep,  must  not  extend 
farther  than  21  in.  from  the  support. 

Suppose  a  notch  is  to  be  made  in  the  beam  3  ft.  out 
from  the  support: 

Then 

>r  =  —  =  0.19  and   „    (bv  diagram)  =  0.78. 

ly  lb  U 

7.8  X  12  =  9.36,  or  the  notch  .should  be  not  over  2.64 
in.  deep. 

The  equations  and  diagrams  are  for  uniform  loading; 


M, 


7501  = 


2.16(5.21)^ 


1,000  =  9,770 
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.S,  where  / 


/, 


SAKE  NOTrH  DEPTH  AT  SUPPORT  FOR  V.VRYIXO  BEA.MS 

for   concentrated   loadings,   each   case  must   be  worked 
out  individually. 

In  the  figure  herewith  let  beam  L  be  loaded  with  load 
P  r  feet  out  x  <  (L  —  x),  then  the  maximum  end  reac- 

P(L  —  x) 
L 

PH.- 
Reaction  per  inch  of  width  . 

thickness  of  beam  in  inches 

SQ_P(L  —  .-)    3    ^SPiL  —  x) 

I     "         tl         2d  ~        2tdL 
SPL  —  3/'x 
'^     =        2tf,L 

2PI, 3Px 

for  .spruce  f,  =  100,  and  d=        2  0/ 

If  P         1,000  lb.  X  ^  4  ft..  L         If,  ft. 
36,000    ^    11.25 
'^3,200^    *       t 
Af_750  X  4  X   12 
/  1,000 

if       JD  =  10  in.,  e  =  2.16  in. 

d  =  '441  =    5.21    =    min.    depth    of    .shoulder 
J. lb 

in  inche.s 


=  36  =  ^il>   -tir 


2  Hi 


I  =  13.06   in. 
In   practice   3-in.   x   10-in.    spruce,  or   2-in.   x  12-in., 
would  be  used,  and  the  cut  could  be  made  slightly  deeper 
for  the  same  distance  out,  or  farther  out  for  the  same 
depth  or  cut. 


Settling  Tanks  Clear  Foundation  Water 

To  REMOVE  the  mud  and  sand  from  water  pumped 
fron;  foundation  shafts  and  thus  prevent  clogging 
of  the  sewer  into  which  this  water  was  discharged, 
settling  tanks  were  used  recently  in  the  construction  of 
the  Canal  St.  viaduct  between  Taylor  and  Harrison  Sts., 
Chicago.  In  connection  with  the  approaches  to  the  new 
Union  Station,  part  of  Canal  St.  will  be  a  reinforced- 
concrete  viaduct  with  its  columns  supported  by  founda- 
tion piers  built  in  open  wells  or  so-called  caissons  sunk 
to  rock.  An  unusual  amount  of  water  and  water-bearing 
sand  was  encountered  in  some  of  the  wells  and  this 
condition  led  to  the  use  of  the  tanks. 

The  water  was  delivered  from  the  pumps  into  a  gal- 
vanized iron  tank  about  3x15  ft.  and  3  ft.  deep,  fitted 
with  wood  baffles  so  arranged  that  the  water  rose  from 
under  the  last  baffle  and  overflowed  into  a  similar  but 
smaller  tank.  This  latter  was  4x6  ft.,  and  3  ft.  deep, 
also  fitted  with  baffles.  The  final  overflow  was  led  by 
the  street  gutters  or  by  chutes  to  a  convenient  sewer 
inlet.  Two  pair  of  tanks  were  placed  side  by  side,  so 
that  one  pair  could  be  cleaned  while  the  other  was  in 
use.  Each  pair  of  tanks  had  to  be  cleaned  several  times 
daily.  The  contractor  for  this  work  is  the  Blome-Sinek 
Co.,  Chicago. 

Dynamite  Used  to  Excavate  Soft  Muck 

TESTS  were  recently  carried  out  in  the  Sugar  Bowl 
Drainage  District,  near  Pine  Level,  De  Soto  County, 
Fla.,  to  determine  the  feasibility  and  costs  of  using 
dynamite  for  work  through  very  soft  muck.  The  tests 
were  continued  for  two  days.  On  the  first  day  a  200-ft. 
strip  was  blasted,  and  on  the  second  day  two  shots  were 
fired,  one  covering  a  distance  of  800  ft.  and  the  other 
about  200  ft.  In  the  first  operation  it  was  necessary 
to  obtain  a  i5-ft.  depth  at  the  outlet  of  a  dredged  ditch, 
the  work  being  complicated  by  the  fact  that  for  a  dis- 
tance of  50  ft.  it  was  necessary  to  cut  diagonally  across 
the  spoil  bank  of  the  dredged  ditch.  The  siwil  bank  was 
4  ft.  high. 

To  get  the  5-ft.  depth  for  the  entire  distance  four 
cartridges  of  50  per  cent  straight  dynamite  were  used 
in  holes  spaced  24  in.  apart.  In  going  through  the  spoil 
bank  six  cartridges  were  used  to  each  hole  and  the  load 
was  gradually  decreased  to  three  cartridges  as  the  depth 
of  the  ditch  tapered  to  3  ft.  at  the  outlet. 

The  800-ft.  shot  on  the  second  day  was  a  propagated 
.xhot;  the  800  ft.  of  muck  lifted  in  the  air.  split  well  and 
spread  out  widely  on  both  sides  of  the  ditch,  leaving  a 
clear  ditch  3  to  4  ft.  deep  according  to  the  grade  that 
had  been  e.stablished  and  the  depth  of  the  holes,  and  12 
ft.  wide  at  the  top.  This  800-fl.  length  was  lo;ided 
with  three  cartridges  of  50  per  cent  straight  dynamite 
to  the  hole,  with  the  exception  of  the  last  100  ft.,  in 
which  two  cartridges  were  used,  with  one  row  of  holes 
spaced  22  in.  apart. 

The  total  cost  of  the  ditch,  including  labor,  was  less 
than  20c.  per  cubic  yard.  The  work  was  done  under  the 
supervision  of  Otho  O'B.  Strayer.  of  the  Du  Pont  Co. 
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Letters  to  the  Editox* 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  Th<s  range  of  interest  should 
be  a.'  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


^ 


=3 


Economy  in  Structural  Steel 

Sir — An  editorial  in  your  issue  of  April  12,  p.  653,  refers 
to  the  subject  of  steel  economy.  It  is  unquestionably  true 
that  economy  in  the  use  of  materials  is  a  necessary  factor 
in  engineering  progress,  and  that  the  present  high  prices  of 
all  constructional  materials  make  the  question  urgent.  In 
the  writer's  opinion,  higher  stresses  than  16,000  lb.  per 
square  inch  are  permissible  in  steel  used  in  statically  de- 
termined members  of  steel  and  reinforced-concrete  struc- 
tures.    A  stress  of  18,000  lb.  would  not  be  too  high. 

European  engineers  are  using  stresses  up  to  21,000  lb. 
and  higher  in  steel  bridges,  and  in  reinforcement  of  rein- 
forced-concrete  structures  they  are  using  stresses  exceeding 
17,000  lb.,  except  that  in  bridges  the  reinforcement  stresses 
are  generally  limited  to  11,000  to  14,000  lb.  However,  it  is 
important  to  bear  in  mind  the  fact  that  high  working 
stresses  are  safe  only  when  good  material  is  used  and  the 
design  calculations  are  precise  and  complete.  The  designer 
must  take  account  of  all  contingencies  and  calculate  the 
maximum  stresses  occurring  in  his  structure. 

Los  Angeles,  April   24.  Z.    Gillewicz. 

Cemented  Beds  for  Granite  Blocks 

Sir — In  your  issue  of  April  26,  1923,  p.  760,  a  corres- 
pondent gives  a  clause  proposed  for  his  specifications  for 
granite  block  paving. 

A  dry  mortar  bed  has  been  used  for  wood  and  asphalt 
blocks  for  many  years,  but  for  granite  blocks  for  only  about 
ten  years  and  then  only  in  heavy  traffic  streets.  In  Man- 
hattan it  has  been  used  as  a  standard  since  1914,  and  this 
was  probably  its  first  use  under  granite  blocks.  The  pur- 
pose was  largely  to  prevent  the  washing  away  of  the  sand 
bed  and  the  consequent  settling  of  the  pavement.  The 
proper  method  is  to  mix  the  sand  and  cement  to  a  uniform 
color  and  then  spread  the  mixture,  using  it  just  as  a  sand 
bed  would  be  used,  and  attention  should  be  paid  to  obtaining 
a  true  surface  on  the  concrete  parallel  to  the  finished  sur- 
face of  pavement. 

The  method  of  striking  the  bed  is  proper  for  a  manufac- 
tured block  such  as  wood  or  asphalt,  but  will  not  suit  for 
granite,  as  it  does  not  take  into  account  the  irregular  depth 
of  granite  blocks,  which  necessarily  vary  at  least  i  in.  in 
depth.  R.  A.  MacGregor. 

Assistant  Engineer,  Dept.  of  Public  Works, 

Borough  of  Manhattan. 

New  York,  May  15,  1923. 


Some  Facts  on  Everglades  Survey 

Sir — In  Engineering  News-Record,  April  19,  p.  720, 
there  appeared  a  letter  by  C.  B.  Burnside  which,  I  fear, 
may  be  construed  as  a  criticism  of  the  operations  of  the 
Florida  East  Coast  Ry.  Inasmuch  as  I  was  connected 
with  some  similar  work  in  the  Everglades,  I  think  my  own 
experience  may  be  of  interest. 

In  1915-17  I  surveyed  several  townships,  subdividing 
(ihem  into  sections,  of  640  acres  each,"  a  mile  square,  making 
72  miles  to  the  township  and  60  miles  of  this  was  interior 
■  lines;  each  township  consists  of  36  sections,  making  a 
township  six  mil3s  square.  The  work  that  I  did  was  done 
under  very  favorable  conditions.  I  employed  a  tractor 
such  as  was  used  by  the  railway  in  its  surveying,  and  I 
used  ten  to  twelve  men.  Mr.  Burnside  was  a  chainman 
on  one  of  the  surveys.  I  used  five  chain  tapes,  of  a 
total  of  350  ft.  in  length,  and  with  a  4-ft.  lath  as  a 
marker,   we   only   had  to    stop    for    chaining   each    350   ft. 


making  only  four  stops  in  a  quarter  mile.  In  the  open 
Everglades  we  averaged  around  ten  to  twelve  miles  per 
day — we  have  done  as  high  as  fifteen  miles — but  this  was 
accomplished  with  three  separate  chaining  crews.  We  had 
no  hubs  to  set,  no  levels,  no  stakes  to  mark — except  our 
quarter,  half  and  three-quarter  stakes  and  the  section 
corner.  This  was  all  done  in  camp.  The  quarter,  half 
and  three-quarter  stakes  were  lx3-in.  cypress,  5  ft.  in  length, 
which  made  them  very  light  and  handy  to  carry.  The  corner 
stakes  were  IJ-in.  galvanized  pipe  of  5  to  10  ft. 

At  the  time  of  this  survey,  there  was  very  little  water 
on  the  surface  of  the  gi'ound  in  places  and  at  times  it  was 
perfectly  dry.  I  maneuvered  my  machine  in  such  a  way 
as  to  keep  it  in  very  close  touch  with  my  work  and  as  to 
walking  20  miles,  I  don't  know  of  any  time  that  any  of 
my  men  were  ever  required  to  do  so  in  one  day.  We  did 
walk,  however,  ten  to  twelve  miles  in  doing  some  of  this 
work,  but  we  did  not  have  from  a  foot  to  three  feet  of  water 
to  travel  through,  as  the  railroad  engineers  had  on  their 
trip  from  the  North  New  River  Canal  to  the  Miami  Canal 
the  latter  part  of  last  summer. 

In  my  chaining  crews  I  employed  three  to  four  men. 
There  was  very  little  clearing,  in  fact  nothing  except  an 
occasional  high  bunch  of  saw  grass  or  weeds.  Where  there 
was  any  cutting  to  do,  and  where  the  above  mentioned 
progress  was  made,  the  saw  grass  generally  was  from  knee 
high  to  waist  high,  making  progress  generally  good,  as  the 
head  chainman  had  nothing  to  do  except  to  walk  ahead  and 
keep  on  a  line.  There  were  spots  encountered  on  and  near 
Lake  Okeechobee  banks  where  we  did  not  make  more  than 
one  mile  a  day  at  times. 

This  work  that  I  refer  to  was  only  a  surveying  contract 
and,  of  course,  was  conducted  entirely  different  from  that 
of  a  railroad  engineering  nature.  I  have  been  on  both  kinds 
of  surveys  and  I  am  sure  that  the  railway  party  made  very 
excellent  progress  on  the  survey  referred  to  in  the  article 
in  Engineering  Neivs-Record.  Otis  A.  Hardin, 

West  Palm  Beach,  Fla.  President,  H.  P.  &  W. 

May  24,  1923.  Construction  Co.,  Inc. 


Bridge  Members  Lengthened  by  Welding? 

Sir — I  have  been  interested  in  reading  in  recent  numbers 
of  the  Engineerinff  Neivs-Record  the  accounts  of  the  repair 
of  an  old  highway  bridge  by  heating  and  upsetting  certain 
structure  members,  and  the  controversy  that  has  been 
started  by  them.  I  wonder  if  any  of  your  readers  have 
definite  knowledge  of  an  engineering  feat  that  was  per- 
formed in  my  home  neighborhood,  near  Hudson,  N.  Y., 
years  ago? 

During  the  building  of  what  was  originally  known  as 
the  Kinderhook  &  Hudson  R.R.,  which  I  imagine  to  have 
been  in  the  early  '90s,  it  was  common  talk  in  the  country 
side  that  the  lower  horizontal  members  of  the  iron  bridge 
over  Stockport  Creek,  at  the  first  crossing  north  of  Stott- 
ville,  had  been  originally  designed  too  short,  or  that  the 
piers  were  built  too  far  apart,  and  that  the  engineer  in 
charge  of  the  work  had  recruited  a  gang  of  local  black- 
smiths and  welded  into  those  members  extensions  to  enable 
them  to  be  used.  Whether  this  story  was  true  or  not  I 
cannot  say,  but  I  remember  as  a  boy  going  swimming  under 
that  bridge  and  looking  up  at  what  were  certainly  rough 
and  lumpy  places  on  some  of  the  structural  members  in 
question.  The  bridge  was  still  there  when  I  was  last  home, 
five  years  ago,  although  the  old  K  &  H  has  long  since  given 
way  to  a  very  up-to-date  electric  line  that  runs  through  to 
Albany.  It  might  be  interesting  to  either  prove  or  disprove 
this  story  so  long  after  its  origin.  A.  C.  Stott, 

Washington,  May  12.  Commander,  U.  S.  Navy. 


Joint  Short  Railway  Authorized  by  I.C.C. 

The  Interstate  Commerce  Commission  has  authorized 
the  construction  of  a  joint  line  by  the  New  York 
Central,  the  New  Yo:  k,  Chicago  and  St.  Louis,  the  Penn- 
sylvania, and  the  Wabash.  The  new  line  which  will  be 
located  in  Allen  County,  Ind.,  will  be  only  8,000  ft.  long 
and  will  be  known  as  the  Fort  Wayne  Union  Ry. 
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News  of  the  Week 

CURRENT     EVENTS     IN     THE     CIVIL     ENGINEERING     AND     CONTRACTING     FIELDS 


News  Brevities 


Fire  Destroys  Broad  St.  Station  Trainshed 

Philadelphia  Terminal  of  Pennsylvania  R.R.  Scene  of  Conflagration 
Which  Wrecks  Large  Arch  and  Menaces  Station 


Building  permits  issued  in  St.  Louis 
in  May,  1923,  exceeded  all  previous 
figures,  with  a  total  valuation  of 
$4,166,386  as  compared  with  $2,396,880 
for  May,  1922. 

Request   that   the  Name   of   Harding 

Dam  be  given  to  the  big  reservoir 
project  to  be  built  on  the  Snake  River 
near  American  Falls,  Idaho,  has  been 
made  by  the  residents  of  Pocatello, 
Idaho.  The  ■work  on  the  project  is  un- 
der way. 

Net  Income  for  1922  of  $32,339,723  or 
$12.75  a  share  on  its  outstanding  com- 
mon stock  is  reported  by  the  Union 
Pacific.  In  1921  its  income  amounted 
to  $11.73  a  share.  The  company  has 
written  off  as  a  complete  loss  the 
$15,2.59,531  which  it  invested  in  the 
securities  of  the  Chicago  &  Alton  R.R. 

Competition     of     Motor     With     Rail 

traflftc  between  Spokane  and  Seattle  has 
come  to  a  head  in'the  filing  of  a  joint 
suit  by  the  Great  Northern  and  the  Chi- 
cago, Milwaukee  &  St.  Paul  to  prevent 
the  department  of  public  works  from 
issuing  a  certificate  of  necessity  for  the 
operation  of  an  auto  stage  line  between 
those  cities.  The  auto  stage  line  is 
now  in  operation  between  Spokane  and 
Almira. 

Contract  for  the  Installation  of  auto- 
matic train  control  on  165  miles  of 
double  track  between  Blue  Island  and 
Rock  Island,  111.,  has  been  let  by  the 
Chicago,  Rock  Island  &  Pacific  to  the 
Regan  Safety  Device  Co.  of  New  York. 
This  territory  includes  216  automatic 
block  signals,  4  mechanical  and  2  power 
interlocking  plants.  There  will  be  240 
ramps  installed.  100  locomotives  will 
be  equipped  for  operation  over  this  sec- 
tion of  track. 

Training  For  Prospective  City  Man- 
agers and  other  public  administrative 
officials  is  being  offered  by  the  National 
Institute  of  Public  Administration  of 
New  York  (261  Broadway)  in  the  form 
of  special  courses  for  engineers  and 
other  technically  trained  men  who  wish 
to  go  into  the  details  of  public-works, 
health,  police  and  fire  department  ad- 
uinistration,  purchasing,  various  aspects 
of  municipal  finance,  and  personnel 
management. 

Presentation  of  the  Charles  A.  Coffin 
Foundation  gold  medal  was  made  June  7 
to  the  Southern  California  Edison  Co., 
Los  Angeles.  This  medal  was  offered 
for  the  first  time  last  year  to  the  elec- 
tric public  utility  company  of  the  United 
States  which  made  the  most  notable 
contribution  during  the  year  to  the  de- 
velopment of  electric  light  and  power 
service,  and  this  is  the  first  award  to  be 
made  by  the  Foundation,  which  was 
created  by  the  General  Electric  Co. 


Special  Cot- 
Fire  starting  at  about  1  a.m.  June 
11  and  continuing  well  over  12  hours 
practically  destroyed  the  trainshed  of 
the  Broad  St.  Station  of  the  Penn- 
sylvania R.R.  at  Philadelphia,  together 
with  rolling  stock  and  parts  of  the 
station    itself.      The    total    damage    is 

Major  Bell  Succeeds  Col.  Keller 
in  Washington  Post 

Major  J.  Franklin  Bell  has  been 
appointed  engineer  commissioner  for 
the  District  of  Columbia  to  succeed 
Col.  Charles  Keller,  who  resigned  to 
become  associated  with  H.  M.  Byllesby 
&  Co.  in  hydro-electric  development  on 
the  coast.  Major  Bell  at  present  is 
district  engineer  at  Pittsburgh.  He 
was  appointed  to  the  military  academy 
from  Pennsylvania,  graduating  in  1902. 
He  is  also  a  graduate  of  Washington 
and  Jefferson  College,  i-oceiving  a  B.S. 
degree  in  1898  and  his  M.S.  degree  in 
1907  from  that  institution.  During  the 
World  War,  Major  Bell  commanded 
the  24th  Engineer  Regiment,  the  depot 
at  Angers  and  served  with  the  first  and 
second  armies.  After  the  armistice  he 
assisted  in  the  liquidation  of  surplus 
supplies  and  was  chief  engineer  of  the 
A.E.F.  Nov.  10,  1919,  to  Jan.  8,  1920. 


Heavy  Rains  Damage  Kansas 

Heavy  rains  in  southern  Kansas  and 
northern  Oklahoma,  which  swelled  the 
Arkansas  and  tributary  rivers  to  flood 
stage,  have  caused  millions  of  dollars 
worth  of  property  damage.  Wichita 
has  been  particularly  affected,  the  city 
being  inundated,  railway  trackage  in 
some  places  reported  to  have  been  cov- 
ered to  a  depth  of  10  ft.  Railway 
service  has  been  generally  disrupted. 


S.  W.  StraKon  Inaugurated  as 
President  of  M.I.T. 

On  June  11,  Dr.  S.  W.  Stratton,  for- 
mer director  of  the  Bureau  of  Stand- 
ards, was  inaugurate<l  as  president  of  the 
Massachusetts  Institute  of  Technology. 
The  ceremonies  were  marked  by  an 
address  of  greeting  from  Governor  Cox 
for  the  state  and  from  Major-Genoral 
George  Owen  Squicr,  for  the  federal 
government.  Other  speakers  welcom- 
ing Dr.  Stratton  were  Prof.  pJdward 
Furbcr  Miller,  representing  the  faculty; 
Dr.  C.  W.  Kliot,  representing  the  Foun- 
ders of  the  Institute;  Prof.  C.  K.  A. 
Winslow,  re^iresentinK  the  alumni;  and 
President  John  C.  Merriam  of  the 
Carnegie  Institution  of  Washington. 

President  Stratton  based  his  in- 
augural address  upon  the  part  played 
by  science  in  the  evolution  of  industp'. 
stressing  the  tremendous  opportunities 
for  industrial  as  well  an  social  service 
open  to  those  technically  trained. 


rtspondf  nee 

estimated  at  between  $1,000,000  and 
$1,500,000.  For  a  time  the  station 
proper  and  the  adjacent  City  Hall  were 
menaced  but  they  were  saved  fi-om 
any  but  minor  damage.  Flying  sparks, 
however,  did  jump  Market  St.  to  the 
south  of  the  station  and  set  fire  to 
wooden  formwork  under  concrete 
floors  of  a  theater  under  construction 
at  the  corner  of  16th  and  Market. 
These  forms  were  destroyed  from  the 
sixth  to  the  thirteenth  floors.  No 
lives  were  lost  but  many  firemen  were 
endangered  by  smoke  and  falling  debris 
and  several  hundred  occupants  of 
sleeping  cars  under  the  shed  were  im- 
periled until  the  cars  could  be  drawn 
out  to  safety. 

The  train  level  at  the  Broad  St. 
station  is  on  an  elevated  structure 
which  crosses  the  streets  by  masonry 
arch  spans.  The  16  tracks  are  carried 
on  plate  girders,  while  the  platforms 
between  pairs  of  tracks  are  entirely  of 
wood  construction,  being  timber  plank- 
ing about  2  in.  thick  laid  on  what  would 
appear  to  be  3  x  12-in.  joists  carried 
on  steel  over  the  girders.  The  train- 
shed is  a  single  arch  spanning  all  16 
tracks  and  resting  on  mas(mry  walls 
on  Filbert  St.  to  the  north  and  Market 
St.  to  the  south.  The  shed  was  built 
in  1892  supplanting  at  that  time  a 
lower   foui'-arch   shed    built    in    1881. 

The  trainshed  was  described  in  Eti- 
yhu-eriny  Newx,  June  1,  1893,  p.  507. 
It  is  of  wrought  iron,  with  the  ex- 
ception of  the  lower  chord  bars  which 
are  of  open-hearth  steel.  It  consists 
of  10  main  three-hinged  arches  each 
300  ft.  8  in.  c.  to  c.  of  end  pins  and 
with  a  rise  of  108.1  ft.  Each  arch  is 
formed  by  a  pair  of  parallel  trusses, 
9  ft.  apart,  the  ribs  themselves  being 
spaced  variou.sly  from  56  to  67  ft. 
apart.  The  whole  shed  is  598  ft.  long. 
The  roof  was  a  combination  of  glass, 
sheet  iron  and  wood. 

Origin  of  Fire 

The  fire  apparently  started  in  the 
timber  floor  construction  beneath  the 
tracks  and  above  the  service  rooms 
used  for  mail,  baggage,  storage,  etc., 
and  due  to  the  oil-soaked  condition  of 
(he  timber,  helped  out  bv  an  explosion 
of  a  gasoline  tank  near  the  tracks,  soon 
spread  to  practically  all  parts  of  the 
structure  and  down  into  baggage 
rooms  and  storage  rooms  below. 

The  slowness  of  its  eventual  spread 
and  the  djfficulty  of  extinguishing  it 
were  apparently  due  to  the  fact  that 
the  track  girders  separated  the  struc- 
ture into  so  many  si-pnrafe  bay".  This 
floor  ronstructioTi  runs  bark  Inward  the 
waiting  rooms  and  main  stalinn  build- 
ing snmo  20  ft.  bi-yond  the  train  gates, 
and  this  part  of  the  floor  up  to  the 
humpiTs  was  covered  with  2  in.  asphalt 
paving,  which  had  to  be  ripped  up  by 
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gangs  of  laborers  in  order  to  get  at 
the  smouldering  fire  beneath. 

Such  inspection  as  was  possible  up 
to  the  time  this  edition  went  to  press 
showed  that  the  steel  roof  structure 
was  still  standing  intact,  although  in- 
dividual arch  and  truss  members  had 
been  considerably  twisted  by  the  heat. 
The  wooden  roofing  has  been  almost 
entirely  burned  away  leaving  frag- 
ments of  the  sheet  iron  "protection" 
.still  hanging  to  the  steelwork,  and  the 
glass  which  formed  a  large  part  of 
the  roof  covering  has  entirely  gone. 
The  track  girders  in  the  main  held 
up  the  few  cars  and  engines  which  had 
not  been  pulled  out  of  the  shed,  al- 
though in  one  case  they  gave  way  and 
let  their  burden  fall  through. 

The  engineering  department  of  the 
railroad  is  not  yet  ready  to  state  the 
extent  of  damage  but  it  is  safe  to  say, 
ho\\;ever,  that  most  of  the  steelwork 
of  both  floor  and  roof  is  now  fit  only 
for  scrap  owing  to  the  intense  heat 
treatment  to  which  it  has  been  sub- 
jected. The  intensity  of  the  heat  dur- 
ing the  early  stages  of  the  fire  is  shown 
by  the  warped  surfaces  of  those  of  the 


A.G.C.  Chapters  Dissatisfied 
With  3-Per  Cent  Alien  Law 

Reports  received  by  the  Associated 
General  Contractors  from  member  chap- 
ters on  discussion  of  a  national  immi- 
gration policy,  which  was  the  topic  sug- 
gested for  consideration  at  all  May 
meetings,  indicate  widespread  dissatis- 
faction with  the  ijresent  3-per  cent 
quota  law  and  a  desire  for  a  law  based 
on  selection,  flexible  as  to  numbers  of 
aliens  admitted.  It  will  be  some  time 
before  all  reports  are  received. 

It  is  the  desire  of  officers  of  the 
Associated  General  Contractoi-s  to 
have  the  construction  industry  prepared 
to  present  definite  views  supported  by 
concrete  arguments  to  the  committees 
of  Congress  which  will  consider  perma- 
nent immigration  legislation  at  the 
next  session,  as  the  existing  law  ex- 
pires June  30,  1924.  The  discussion  of 
this  subject  which  all  chapters  were 
requested  to  assign  for  their  May  meet- 
ings is  the  first  step  toward  defining  a 
common  policy  for  the  industry. 

Chapters  meeting  in  June  have  been 
asked  to  discuss  co-operation  between 


TRAINSHED  OP  BROAD  ST.  STATluN,  PHILADELPHIA 
Photograph,  by  Underwood  and  Underwood,  taken  at  4  A.  M.,  June  11 


steel  cars  which  were  in  that  part  of. 
the  shed. 

The  estimated  loss  runs  over  a  mil- 
lion dollars  including  the  train  shed, 
73wer  plant  and  miscellaneous  sup- 
j'ias  and  machinery,  while  the  loss  due 
to    baggage    destroyed    may    be    even 


the  constructor  and  the  designer,  with 
emphasis  on  the  responsibility  each 
should  assume  toward  the  project. 


The  running  of  trains  was  kept  up 
R'arprisingly  well,  ths  train  being  made 
up  as  usual  in  the  yards,  not  backing 
into  the  terminal,  but  being  run  empty 
to  the  West  Philadelphia  station  whore 
all  passengers  embarked.  This  small 
station  was  rapidly  equipped  with 
extra  ticket  offices,  telephone  booths, 
and  so  forth.  Some  detouring  to  avoid 
congestion  was  done,  such  as  running 
all  Atlantic  City  trains  from  Camden 
'nstead  of  starting  some  from  Broad 
St.,  and  having  all  trains  from  the 
West  to  New  York  run  direct  through 
North  Philadelphia  instead  of  pulling 
some  in  and  out  of  the  Broad  St.  station 
as  formerly. 


Moflfat  Tunnel  Bond-Issue 
Project  Held  Legal 

Decision  on  the  Moffat  tunnel 
case,  rendered  by  the  U.  S. 
Supreme  Court  last  week,  holds 
that  the  plan  of  paying  for  the 
work  by  a  bond  issue  as  proposed 
by  Colorado  is  legal.  The  work  is 
now  expected  to  proceed  without 
further  delay.  The  litigation  is 
referred  to  in  Engineering  News- 
Record,  Nov.  23,  1922,  p.  905,  and 
a  general  outline  of  the  project  in 
the  issue  of  Sept.  28,  1922,  p.  532. 


Runaway  Car  Does  Great  Damage 
to  Brick  Building 

A  street  car  on  the  Amsterdam  Ave. 
hill  in  New  York,  on  June  7,  starting 
from  near  the  top  of  the  hill,  ran  back- 
wards, for  seven  blocks  to  the  foot  of 
the  hill,  derailed  at  the  turn  into  La 
Salle  St.  and  collided  with  the  building 
on  the  northwest  corner  of  Amsterdam 
Ave.  and  La  Salle  St.  The  building  was 
a  five-story  apartment  house  with  a 
store  on  the  ground  floor.  The  store 
had  show  windows  across  the  Amster- 
dam Ave.  front  and  one  window  around 
the  corner  in  La  Salle  St.  The  outer 
wall  of  the  building  above  these  win- 
dows was  carried  on  steel  I-beams  sup- 
ported at  the  comer  on  a  cast-iron 
column.  The  car  struck  this  column, 
knocking  it  from  its  footing,  ran  on  past 
the  front  of  the  building  and  stopped 
on  the  sidewalk  in  front  of  the  adjoining 
store.  In  the  next  instant  the  whole 
corner  and  front  wall  of  the  building  up 
to  the  fourth  floor  collapsed  and  fell 
onto  the  sidewalk  behind  the  car.  The 
forward  end  of  the  floor  of  the  second 
story  front  room  was  carried  down  with 
the  wall.  The  floors  of  the  other  rooms 
remained  in  place.  Two  women  who 
remained  on  the  car  and  two  other 
women  who  jumped  from  the  car  sus- 
tained minor  injuries.  The  motorman 
also  jumped  but  was  uninjured.  A  child 
who  had  just  come  out  of  one  of  the 
stores  was  struck  by  the  car  and  killed. 
The  motorman  of  the  wrecked  car 
states  that  the  power  gave  out  just 
as  he  reached  the  top  of  the  hill, 
that  he  tried  to  apply  the  air  brake  but 
found  that  it  would  not  work,  nor  could 
he  work  the  hand  brake.  The  car  was 
one  of  the  old  one-man  cai's. 


New  England  Water -Works 
Annual  Outing 

The  annual  outing  of  the  New  Eng- 
land Water-Works  Association  will  be 
held  on  June  20.  The  party  will  as- 
semble at  Washington  Square,  Worces- 
ter, Mass.,  at  9:45  a.m.  and  proceed  by 
automobile  to  Pine  Hill  Reservoir,  one 
of  the  nine  reservoirs  of  the  Worcester 
water-works  system.  Luncheon  will  be 
served  at  1  p.m.  at  Sunset  Hiil  Farm  in 
Paxton,  after  which  there  will  be  an 
opportunity  for  baseball  and  other 
sports.  All  who  can  do  so  are  re- 
quested to  arrive  at  the  assembly  point 
in  their  own  automobiles.  The  cost  per 
person  of  the  outing  after  arriving  at 
the  assembly  point  will  be  $2.50.  The 
committee  in  charge  of  the  outing  is 
headed  by  George  W.  Batchelder. 


Suit  Verdict  Allows  Completion 

of  Pacific  Highway 

Construction  of  the  last  link  in  the 
Pacific  Highway  in  Oregon  which  will 
allow  continuous  travel  from  Canada  to 
Mexico  is  made  possible  in  a  recent 
court  decision  rendered  by  the  Supreme 
Court  of  Oregon,  upholding  the  opinion 
of  the  Marion  County  Court  that  the 
state  highway  commission  and  engi- 
neers are  not  bound  to  locate  a  high- 
way on  the  exact  line  as  called  for  in 
the  highway  act,  in  order  that  appro- 
priations for  such  highway  be  made. 
The  contention  of  the  appellants  in  the 
case  was  that  the  line  as  located  should 
pass  through  the  cities  of  Dallas  and 
Independence.  The  commission  had 
selected  that  route  as  tentative  and" 
upon  the  original  location  was  an  ap- 
propriation for  construction  made. 
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New  York  Public  Works  Law 
Arousing  Interest 

Departmental  Consolidation  Elxperiment 

Will  Depend  for  Success  on 

Bureaus'  Co-operation 

Special  Corifspondence 
The  new  Public  Works  Law  of  New 
York  State,  signed  recently  by  Gover- 
nor Smith,  is  an  experiment  in  depart- 
mental consolidation.  The  success  of 
the  experiment  will  depend  largely 
upon  the  spirit  of  co-operation  ex- 
pressed by  various  bureau  heads.  It 
was  introduced  as  an  administration 
measure  and  affects  three  principal  de- 
partments, the  highway,  public  build- 
ings and  public  works,  which  are 
already  Democratic  as  to  their  admin- 
istration, so  that  the  administration 
has  taken  nothing  away  from  the  Re- 
publican party  in  the  consolidation.  It 
has,  however,  created  a  vehicle  whose 
functions  will  be  subservient  to  and 
coterminous  with  the  office  of  the  Gov- 
ernor of  the  State.  Thus  a  governor, 
representing  a  minority  party,  would 
have  this  consolidated  department  abso- 
lutely under  control. 

Functions  of  Office 

The  superintendency  of  public  works 
is  a  constitutional  office.  Section  three 
of  article  five  of  the  New  York  State 
Constitution  provides: 

"A  Superintendent  of  Public  Works 
shall  be  appointed  by  the  Governor,  by 
and  with  the  advice  and  consent  of  the 
Senate,  and  hold  his  office  until  the  end 
of  the  term  of  the  Governor  by  whom 
he  was  nominated,  and  until  his  suc- 
cessor is  appointed  and  qualified.  He 
shall  receive  a  compensation  to  be  fixed 
by  law  ...  He  may  be  suspended 
or  removed  from  office  by  the  Governor, 
whenever,  in  his  judgment,  the  public 
interest  shall  so  require;  but  in  case  of 
the  removal  of  such  Superintendent  of 
Public  Works  from  office,  the  Governor 
shall  file  with  the  secretary  of  state  a 
statement  of  the  cause  of  such  removal, 
and  shall  report  such  removal  and  the 
cause  thereof  to  the  Legislature  at  its 
next  session.     ..." 

It  would  appear  therefore,  under  the 
terms  of  the  new  Public  Works  Law, 
that  the  present  superintendent  of  pub- 
lic works  would  automatically  become 
the  head  of  the  consolidated  depart- 
ment on  July  1  ;  that  if  the  Governor 
were  to  remove  him  and  reappoint  him 
to  succeed  himself,  then  the  appoint- 
ment for  the  balance  of  his  term  would 
be  subject  to  confirmation  by  the  Sen- 
ate at  the  next  session  of  the  Legisla- 
ture in  1924,  and  if  he  refused  to  be 
removed,  a  serious  question  of  the  right 
of  the  Governor  to  bring  about  his  re- 
moval on  charges  might  be  raised.  Sec- 
tion five  of  the  new  law,  opening 
sentence,  reads:  "The  state  depart- 
ment of  public  works  as  now  existing  is 
hereby  continued  with  the  powers  and 
datie!t  now  vested  in  such  department 
and  the  additional  powers  and  duties 
vested  in  it  by  this  chapter."  Section 
11  of  the  law  makes  specific  transfer 
of  powers  and  duties  to  the  present 
superintendent  of  public  works,  so  that 
under  the  terms  of  the  new  law,  as  it 
reads,  the  present  superintendent  of 
liublic  works  is  the  superintendent  of 
public  works  and  has  power  to  appoint 
nis  subordinates. 

Whoever  undertakes  to  effectuate  the 
plan  of  consolidation  will  undertake  a 
difficult  task.  If  he  wishes  to  effect  real 
economy,  he  will  be  obliged  to  discharge 


John  D.  Isaacs  Retires 

John  D.  Isaacs,  consulting  engineer 
of  the  Southern  Pacific  Ry.  Co.,  retired 
from  active  service  on  June  1,  1923, 
after  48  years  of 
engineering  practice 
in  the  railway  field. 
He  was  born  at 
Richmond,  Va.,  Oct. 
6,  1848,  was  gradu- 
ated from  the  Uni- 
versity of  Virginia, 
and  on  March  1, 
1875,  entered  the 
service  of  the  South- 
ern Pacific  as  a 
draftsman.  In  1890 
he  became  acting 
superintendent  of  bridges  and  building 
and  a  vear  later  assistant  engineer, 
maintenance-of-way.  In  1906  he  was 
appointed  consulting  engineer  for  the 
Harriman  lines,  and  in  1913  after  the 
dissolution  of  the  system  he  was  re- 
tained as  consulting  engineer  by  the 
Southern  Pacific.  An  appreciation  of 
Mr.  Isaacs  was  given  in  Engineering 
News-Record,  April  15,  1920. 

Highway  Officials  to  Meet  Dec.  3 

The  1923  meeting  of  the  American 
Association  of  State  Highway  officials 
will  be  held  in  New  Orleans  the  week  of 
December  3.  A  decision  to  that  effect 
was  reached  last  week  by  the  executive 
committee  which  met  in  Washington. 
W.  S.  Keller,  state  highway  commis- 
sioner for  Alabama,  was  elected  to 
succeed  George  P.  Coleman,  of  Vir- 
ginia, as  chairman  of  the  executive 
committee.  Mr.  Coleman  had  served 
for  twelve  years.  J.  D.  Fauntleroy  was 
elected  a  member  of  the  executive  com- 
mittee. 

a  considerable  number  of  recently  ap- 
pointed Democrats  from  positions;  that 
is  the  only  alternative,  while  the  law 
itself  creates  a  number  of  new  posi- 
tions. About  the  only  feature  consoli- 
dation which  might  be  made  is  the 
merger  of  the  three  bureaus  of  bridges 
now  in  the  state  service. 

It  is  also  questionable  if  section  nine 
of  the  law  is  not  in  conflict  with  the 
civil  service  provisions  of  the  constitu- 
tion and  court  decisions.  It  would  seem 
to  give  arbitrary  power  for  the  ap- 
pointment and  removal  of  employees. 
Prior  to  1894  the  rule  obtained  that  the 
civil  .service  laws  of  the  state  did  not 
and  could  not  apply  to  appointments  in 
the  department  of  public  works.  That 
rule  was  abrogated,  however,  by  the 
adoption  in  1891  of  section  9  of  article 
5  requiring  that  "appointments  and 
promotions  in  the  civil  service  of  the 
state.  .  .  .  shall  be  made  according 
to  merit  and  fitne.ss,"  and  it  is  now  well 
.settled  that  departments  in  the  depart- 
ment of  public  works  are  subject  to  the 
regulation  of  the  general  civil  service 
laws  of  the  state  (Per  O'Brien,  J.  in 
Penule  V.  Rohrrtn,  (1896)  148  N.  Y. 
360  42  N.  E.  1082,  31,  L.  R.  A.  399, 
affirming  91  H»n  101,  34  N.  Y.  S.  641. 
36  N.  Y.  S.  677). 

The  successful  application  of  the  new 
law  will  prove  an  object  lesson  to  deter- 
mine the  advisability  of  the  consolida- 
tion of  other  departments;  its  failure  to 
function  will  constitute  an  indictment 
of  the  entire  reorganization  plan.  Past 
experience  demdostrates  that  depart- 
mental reorganizations  .seldom  give 
shape  to  an  administrative  policy  until 
after    several    months    of    functioning. 


Indianapolis  Has  Extensive 
Public  Works  Program 

Sewers,    Bridges    and    Viaducts,    River 

Improvement,   Street  Work,  Parks 

and  City  Planning  Involved 

The  city  of  Indianapolis,  Ind.,  has  a 
large  program  of  work  to  be  done  or 
started  during  1923,  under  the  direction 
of  J.  L.  Elliott,  city  engineer.  Among 
the  projects  are  the  following: 

Seiccrs — On  May  1  a  contract  was 
awarded  for  a  sanitary  sewer  system 
for  the  north  side,  which  will  develop 
about  six  square  miles  of  territory. 
Plans  are  being  made  for  a  new  sewer 
system  on  the  south  side,  to  develop  20 
square  miles.  Various  sewer  extensions 
nnll  be  made  throughout  the  year  as 
petitioned  by  property  owners. 

Bridges  and  Viaducts — On  April  30  a 
contract  was  awarded  to  Todd  &  Reid 
for  eight  concrete  arches  over  Pleasant 
Run  and  Pogues  Run,  under  the  juris- 
diction of  the  Park  Board,  the  total  con- 
tract price  being  $141,000.  Plans  are 
being  prepared  for  four  concrete  arch 
bridges  across  White  River  at  Tenth 
St.,  Michigan  St.,  Oliver  Ave.  and  Ken- 
tucky Ave.,  in  connection  wth  the  flood 
prevention  program.  These  bridges  will 
be  from  600  to  900  ft.  in  length.  An- 
other bridge  is  being  designed  for  In- 
diana Ave.,  over  Fall  Creek,  which  will 
be  approximately  250  ft.  long. 

River  Improvement — After  the  flood 
of  1913,  the  city  constructed  a  levee  on 
the  west  side  of  White  River  from  16th 
St.  south  to  the  Belt  Railroad.  War 
conditions  prevented  completion  of  the 
levee  on  the  east  side  but  plans  have 
now  been  prepared  for  its  construction. 

Street  Improvement — The  1923  ses- 
sion of  the  Legislature  passed  a  law 
W'hich  permits  the  city  to  resurface  ex- 
isting streets,  charging  75  per  cent  to 
owners  of  abutting  property.  This  law 
carried  with  it  a  $300,000  bond  issue  for 
1923.  A  total  of  $400,000  of  work  in 
accordance  with  this  law  is  planned. 

Parks — Bids  have  been  invited  for 
four  ornamental  comfort  stations,  built 
of  brick  and  stucco.  Bids  have  been 
called  for  on  a  $40,000  addition  to  the 
South  Grove  Golf  House.  Plans  have 
been  prepared  for  a  wading  pool  in 
Military  Park,  an  addition  to  the  swim- 
ming pool  in  Willard  Park,  a  new 
swimming  pool  in  Rhodius  Park  and 
a  natatorium  in  the  southern  district. 
A  resolution  has  been  adopted  for  the 
acquisition  of  150  acres  of  wooded 
ground  northeast  of  the  city  to  form 
the  nucleus  of  a  new  park.  A  resolu- 
tion has  al.so  been  adopted  for  the  con- 
struction of  another  mile  of  the  Pleas- 
ant Run  Boulevard  on  the  south  side 
and  a  new  boulevard  in  honor  of  the 
World  War  Soldiers  on  the  north  side, 
10  to  15  miles  in  length.  A  contract 
has  been  awarded  for  paving  five 
squares  of  Fall  Creek  Boulevard  on  the 
north  side  of  the  city  with  Kentucky 
rock  asjihalt  and  a  resolution  is  now 
pending  in  court  for  the  paving  of  eight 
squares  of  the  same  boulevard. 

Track  Elevation — Preliminary  plans 
have  been  ma<le  fur  track  elevation  on 
the  Union  Belt  R.R. 

Citu  I'hnniinp  and  Zoning — Under 
the  zoning  ordinance  passwl  and  made 
effective  Dec.  15.  1922,  the  City  Plan 
Commission  is  investigating  traffic  and 
main  thoroughfares  with  a  view  to 
adopting  a  thoroughfare  plan  which  will 
improve  traffic  conditions. 
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Random  Lines 


Some  Suggested  Openings  in  Rising 
to  Discuss  a  Technical  Paper — All  Bear- 
ing the  Approval  of  Long  Usage. 

■ 1  do  not  know  that  I  have  anything  to 

contribute  to  this  discussion,  but  .    .    . 
— — The  society  is  to  be  congratulated  upon 
the  opportunity  of  listening  to  so   valuable 
a  contribution   .    .    . 

1  regret  that  I  have  not  had  the  op- 
portunity of  reading  the  paper,  but  in 
glancing  over  it  just  now  there  appear  to 
be  one  or  two  points   .    .    . 

The  subject   this  evening  is   one  of  the 

greatest  interest  particularly  that  part 
.  .  .  (here  torture  some  sentence  or  phrase 
out  of  its  context  and  lead  from  it  grace- 
fully into  the  speaker's  pet  hobby). 


More  Free  Engineering 

Won't  some  one  in  Chicago   tell  the 
author   of   this    funereal-looking   letter 


that  free  services  are  not  being  offered 
now  by  professional  engineers? 


A  Dutch  engineer  reporting  on  a  far- 
Eastern  concrete  bridge  he  had  erected 
writes:  "Cracks  (shrinkage-cracks,  as 
a  consequence  of  hardening  in  the  dry) 
have  been  stated  only  in  the  plaster 
layer  up  to  now.  The  wildwooden 
centerings  were  namely  of  such  a  nature 
that  plastering  completely  was  neces- 
sary for  the  good  aspect.  In  some 
plates  this  pla.ster  layer  is  even  loose 
from  the  proper  concrete,  observed  by 
means  of  knocking."  Some  of  the 
friends  of  concrete  sometimes  feel  that 
that  is  the  way  a  lot  of  people  observe 
concrete  structures. 


Higher  Education 

The  new  president  of  the  Oklahoma 
Agricultural  and  Mechanical  College 
has  been  escorted  into  office  by  state 
troops  to  protect  him  from  the  students, 
who  don't  like  his  politics  or  his  per- 
.sonality.  Why  not  introduce  a  pleasing 
innovation  into  the  curriculum  in  the 
way  of  daily  combat  maneuvers  between 
the  President's  bodyguard  and  the 
cadets  of  the  Reserve  Officers  Training 
Corps. 


Buffalo  Gravel  Firms  Found 
Not  Guilty 

A  jury  in  the  New  York  Supreme 
Court  has  returned  a  verdict  of  not 
guilty  in  the  cases  of  five  firms  and 
three  individuals  engaged  in  the  sand 
and  gravel  business  in  and  near  Buffalo, 
indicted  for  alleged  violation  of  the 
State  Anti-Trust  Laws.  The  indict- 
ments followed  an  investigation  by  the 
Lockwood  committee  here.  The  trial 
lasted  eight  days. 


Over  300  Miles  of  N.  Y.  Railroad 
Affected  by  Electrification  Bill 

New  York  State  Assembly  Bill  No. 
1848,  known  as  the  Strauss-Kaufmann 
bill,  calling  for  the  electrification  of  all 
railroads  within  the  limits  of  New  'York 
City,  will  affect  about  311  miles  of 
track.  The  law  states  that  "No  rail- 
road corporation,  operating  a  railroad 
within  the  limits  of  a  city  .  .  . 
having  a  population  of  one  million  or 
more,  shall,  on  or  after  Jan.  1,  1926, 
use  any  motive  power  in  the  operation 
of  sucli  railroad  or  part  thereof  within 
the  limits  of  such  city,  except  elec- 
tricity    .     .     ." 

To  comply  with  this  order  it  will  be 
necessary  for  operating  reasons,  to 
electrify  the  whole  of  some  divisions 
that  are  only  partly  within  the  city 
limits.  On  account  of  this  fact  the 
mileage  affected  is  greater  than  the 
actual  mileage  of  steam  operated  rail- 
roads within  the  city  limits. 

The  mileage  involved  is  as  follows: 

Miles 
Long    Island    K.R.,    main    tracks    and 

yards    123 

New  York  Central : 

West    Side.    Manhattan    Island    main 

track  and  yards SS 

Yonkers — main  tracks  and  yards.  ...  6 

Putnam  Division  tracks  and  yards..  37 

Port  Morris  Branch  tracks  and  yards  12 

Baltimore  &  Ohio  yards 2 

Staten     Island      Rapid     Transit,     main 

tracks  and  yards  23 

.Vew  York,  New  Haven  &  Hartford 20 

Total   311 


Southern  Pacific  Builds  $6,000,000 
Line  in  Mexico 

One  hundred  and  three  miles  of  new 
railway  to  give  the  Southern  Pacific 
R.R.  Co.  access  to  Mexico  City  over  the 
lines  of  the  National  Rys.  of  Mexico, 
are  now  under  construction.  The  com- 
pany is  doing  some  of  the  lighter  grad- 
ing with  its  own  forces  and  has  recently 
let  a  $6,000,000  contract  to  the  Utah 
Construction  Co.  for  the  other  90  miles. 
The  location  as  now  revised  calls  for  a 
maximum  curvature  of  a  little  over  9 
deg.  and  a  maximum  grade  of  IJ  per 
cent.  There  will  be  thirty-three  tunnels 
with  a  total  length  of  approximately 
26,000  ft.  and  requiring  4,000,000  cu.yd. 
of  excavation.  Fourteen  viaducts  will 
have  an  aggregate  length  of  5,000  ft. 
and  will  require  5,500  tons  of  steel.  The 
contract  calls  for  the  completion  of  the 
railroad  in  three  years.  Track  laying 
and  ballasting  will  be  done  by  the  com- 
pany's own  forces. 

The  new  line  will  provide  access  by 
rail  to  the  rich  mining  area  near  Ixtlan, 
State  of  Jalisco,  and  will  open  up  an 
agricultural  country  devoted  to  the 
growing  of  garbanso  and  sugar  cane.  It 
will  also  provide  a  southern  outlet  for 
the  states  of  Sonera,  Sinaloa  and 
Jalisco. 


Don  Pedro  Dam  Completed 

Don  Pedro  Dam,  built  on  the  Tuo- 
lumne River  in  California  to  store  water 
for  the  Turlock  and  Modesto  irrigation 
districts  jointly,  has  just  been  completed 
and  will  be  dedicated  on  June  25,  the 
second  anniversary  of  ground  breaking. 

The  spillway  which  has  a  capacity  of 
100,000  sec. -ft.  has  been  equipped  with 
ten  gates,  each  58  ft.  long  and  weigh- 
ing 22  tons,  which  sink  into  the  lip  when 
not  in  use  and  which  can  be  raised  to 
increase  the  reservoir  height  by  9  ft. 
The  power  house  built  at  the  toe  of  the 
dam  is  being  equipped  for  an  initial 
capacity  of  15,000  hp.  The  dam  is  1,040 
ft.  long  on  top,  contains  282,000  cu.yd. 
of  concrete  and  is  280  ft.  nigh.  "The 
reservoir  capacity  is  280,000  acre-ft. 


Sacramento  Asks  Bids  on  150-Ton 
Garbage  Incinerator 

Bids  for  a  150-ton  garbage  incinera- 
tor are  to  be  received  by  the  city  of 
Sacramento,  Calif.,  until  June  21.  The 
incinerator  is  to  be  of  the  high-tem- 
perature, mechanically-charged  type, 
capable  of  reducing  garbage,  refuse, 
and  general  municipal  waste  to  clinker, 
and  of  affording  complete  combustion 
and  of  discharging  chimney  gases  free 
from  dust  and  objectionable  odors.  Bid- 
ders are  to  submit  their  plans,  specifi- 
cations and  guaranteed  estimate  of 
cost  of  operation,  together  with  refer- 
ences to  other  municipalities  where 
U.  S.  furnaces  of  their  make  are  used. 


Civil  Service  Examinations 

UNITED  STATES 

For  the  U.  S.  Civil  Service  exam- 
nations  listed  belo2v,  apply  to  the  United 
States  Civil  Service  Commission,  Wash- 
ington, D.  C,  or  to  any  local  office  of 
the  Civil  Service  Commission. 

Highway  Bridge  Engineer — ^Vacancy 
in  the  Bureau  of  Public  Roads,  Depart- 
ment of  Agriculture,  for  duty  in  the 
field,  at  $2,400  to  $3,600  a  year;  and 
vacancies  in  positions  requiring  similar 
qualifications.  Applications  must  be 
filed  with  the  Civil  Service  Commission, 
Washington,  D.  C,  before  June  26, 
1923. 

CALIFORNIA 

Fo-r  the  California  State  Civil  Serv- 
ice examination  listed  heloxv,  apply  to 
the  California  State  Civil  Service  Com^ 
mission,  Sacramento  or  Los  Angeles, 
Calif. 

Associate  Highway  Engineer,  Grade 
5,  and  Highway  Engineer,  Grade  6,  for 
service  in  the  field  under  a  division  en- 
gineer, salary  $,285  to  $350  per  month. 
Applications  must  be  filed  with  the  Cali- 
fornia State  Civil  Service  Commission, 
Sacramento,  on  or  before  June  23,  1923. 

NEW  YORK  STATE 

For  the  New  York  State  Civil  Serv- 
ice Examination  listed  below,  apply  to 
the  New  York  State  Civil  Service  Conv- 
})iission,  Albany,  N.  Y.,  or  to  any  local 
office  of  this  New  York  Civil  Service 
Commission. 

Assistant  Sanitary  Engineer  —  Va- 
cancy in  the  Division  of  Sanitation  of 
the  New  York  State  Department  of 
Health,  for  duty  in  the  field  on  investi- 
gation and  reports,  salary  $2,500  to 
$3,000  a  year.  Application  must  be 
filed  with  the  New  York  Civil  Service 
Commission  on  or  before  June  16. 
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Enoineerind  Societies 


Calendar 

Annaal   Meetings 


SOCIETY  FOR  THE  PROMOTION  OP 
ENGINEERING  EDUCATION; 
Annual  Convention,  Ithaca,  N.  Y., 
June  20-23. 

AMERICAN  SOCIETY  FOR  TEST- 
ING MATERIALS,  Philadelphia; 
Annual  Meeting.  Atlantic  City, 
N.   J.,   June  25-29. 

AMERICAN  SOCIETY  OF  CIVIL 
ENGINEERS.  New  York.  Annual 
Convention,   Chicago,   July   11-13. 

NEW  ENGLAND  WATER  WORKS 
ASSOCIATION,  Boston.  Ma.«s.  ; 
Annual  Convention.  Burlington, 
Vt.,  Sept.  18-21,  1923. 

AMERICAN  PUBLIC  HE.\LTH  AS- 
SOCIATION, New  York  ;  Annual 
Meeting.    Boston.    Oct.    8-11. 


The    Pittsburgh,    Pa.,   Section   of   the 

.American  Society  of  Civil  Engineers  at 
its  annual  meeting  May  31  elected 
James  L.  deVou  president,  R.  V.  Porter, 
vice-president,  and  Nathan  Schein  sec- 
i-etary-treasurer.  The  retiring  presi- 
dent, John  N.  Chester,  gave  an  illus- 
trated lecture  on  "Engineers  Who  Have 
Become  Famous." 

The  Buffalo,  N.  Y.,  Engineering  So- 
ciety recently  elected  the  following  of- 
ficers: Karr  Parker,  president;  W.  L. 
Spaulding,  vice-president;  N.  L.  Nuss- 
baumer,  secretary;  and  E.  T.  Mathew- 
son,  treasure!-. 


Personal  Notes 


8= 


Major  Max  C.  Tyler,  Corps  of  En- 
gineers, U.  S.  Army,  has  been  ordered 
to  proceed  to  Florence,  Ala.,  for  duty 
as  principal  assistant  to  Lieut.-Col. 
George  R.  Spalding,  in  charge  of  the 
work  on  Muscle  Shoals.  It  was  the 
original  intention  to  give  Major  Tyler 
charge  of  the  Muscle  Shoals  work  but 
because  of  ill  health  he  asked  to  be 
relieved  of  the  full  responsibility  which 
such  an  assignment  would  entail.  Ma- 
jor Tyler  will  be  succeeded  as  district 
engineer  in  Washington  by  Maj.  James 
A.  O'Connor. 

The  Weeks  Construction  Co.,  Day- 
ton, Ohio,  has  been  organized  with  a 
capital  of  $.")0,000  to  do  a  general  con- 
struction business. 

Norman  F.  Brown  and  Charles  M. 
Reppert  announce  their  association  as 
Brown  &  Reppert,  Inc.,  engineers, 
with  offices  in  the  Commonwealth  BIdg., 
Pittsburgh,  Pa.  Mr.  Brown  was  for- 
merly in  charge  of  construction  for  the 
Pe.insylvania  R.R.  in  the  Pittsburgh 
district,  and  after  the  war  was  director 
of  public  works  in  Pittsburgh  and  later 
vice-president  of  the  Dravo  Contracting 
Co.  Mr.  Reppert  for  a  number  of  years 
was  connected  with  the  department  of 
public  works  in  Pittsburgh  and  was 
chief  engineer  of  the  Bureau  of  Engi- 
neering in  1921  and  1922;  previous  to 
which  he  was  chief  engineer  and  assis- 
tant manager  of  the  Housing  Division 
of  the  Emergency  Fleet  Corporation. 
Among  the  works  undertaken  in  Pitt.n- 
hurgh  under  Mr.  Brown  as  director  of 


public  works  and  Mr.  Reppert  as  chief 
engineer  were  the  construction  of  the 
Boulevard  of  the  Allies,  restoration  of 
Bigelow  Boulevard  Slip,  and  improve- 
ments on  other  streets  including 
Brownsville  Ave.,  Broad  St.,  and  West 
Carson  St. 

Edward  T.  Jones,  for  the  past  four 
years  chief  engineer  of  the  Stevens  & 
Thompson  Paper  Co.,  has  been  ap- 
pointed general  manager  of  their  mills 
at  Middle  Falls,  N.  Y.  During  the  war, 
as  lieutenant  in  France,  Mr.  Jones  had 
charge  of  the  Langres  water  supply. 

Thomas  C.  Higgins,  formerly  in- 
spector with  the  Maine  Highway  Com- 
mission, has  been  appointed  construc- 
■  tion  engineer  of  the  Sanders  Engineer- 
ing Co.  at  Gorham,  N.  H. 

Claude  V.  Turner  has  been  ap- 
pointed city  manager  of  Bartow,  Fla., 
to  succeed  J.  W.  Greer.  Mr.  Turner 
has  been  employed  in  Bartow  on  power 
plant  projects  in  connection  with  the 
development  of  the  phosphate  industry 
in  Polk   County. 

Peter  C.  Hammelef,  formerly  resi- 
dent engineer  with  the  Pennsylvania 
State  Highway  Department,  has  re- 
cently become  associated  with  Connell, 
Laub  and  Bracht,  road  builders  of 
Parkersburg,  W.  Va.,  as  engineer. 

Fred  C.  Dunlap,  for  the  past  nine 
years  chief  of  the  Bureau  of  Surveys, 
Philadelphia,  became  chief  of  the 
Bureau  of  Water  on  June  1,  succeeding 
Carleton  E.  Davis  whose  resignation 
was  recently  announced  in  these 
columns.  Mr.  Dunlap  was  formerly 
chief  of  the  Bureau  of  Water,  having 
entered  the  service  of  the  Bureau  in 
1900  in  a  subordinate  position.  Sub- 
sequent to  being  chief  of  the  Bureau  of 
Water  he  held  successively  the  positions 
of  consulting  mechanical  engineer  to 
the  Bureau  of  Surveys;  chief  engineer. 
Department  of  City  Transit;  and  chief. 
Bureau  of  Surveys.  In  view  of  the 
fact  that  Mr.  Dunlap  had  previousl.v 
held  the  office  of  Chief  of  the  Bureau  of 
Surveys,  the  Philadelphia  Civil  Service 
Commission,  at  the  request  of  Frank 
Caven,  director  of  public  works,  re- 
quested the  Commission  to  waive  exami- 
nations in  the  case  of  Mr.  Dunlap  as 
it  had  previously  in  the  case  of  Mr. 
Davis.  The  alternative  to  waiving  ex- 
amination would  have  been  what  is 
known  in  Philadelphia  as  a  "promotion 
examination"  under  which  the  only  two 
persons  eligible  would  have  been  Mr. 
Dunlap  and  Seth  Van  Loan,  the  latter 
having  been  for  some  time  deputy  chief 
of  the  Bureau  of  Water. 

W.  W.  Dalzell  was  recently  ap- 
pointed city  engineer  of  Iron  Mountain, 
Mich.  Mr.  Dalzell  was  previously  as- 
sistant engineer  in  the  Bureau  of  Sew- 
erage in  the  city  of  Akron,  Ohio,  in  the 
design  and  investigation  of  intercept- 
ing sewers  and  sewage  treatment. 

R.  D.  Short  has  been  made  bridge 
engineer  of  the  Kentucky  Highway  De- 
partment, having  been  previously  em- 
ployed in  the  same  organization  as  a 
designer. 

C.  F.  Price,  formerly  with  the  Cali- 
fornia State  Highway  Commission,  ha.^ 
been  appointed  city  manager  of  San 
Mateo,  Calif. 

IlBRnERT  Ni'NN,  former  state  high- 
way engineer  of  Oregon,  was  appointed 
general  manager  and  engineer  of  the 
Contractors  Association  of  Northern 
California  on  June  4.  As  chief  engi- 
neer of  the  Multnomah  County  (Ore.) 


system  of  highways  and  as  state  high- 
way engineer  of  Oregon,  Mr.  Nunn  has, 
during  the  past  eight  years,  been  in 
charge  of  the  construction  of  the  Ore- 
gon state  highway  system,  including  the 
Columbia  River  Highway.  The  mem- 
bership of  the  contractors'  association 
is  composed  principally  of  general  con- 
tractors engaged  in  state,  county  and 
city  highway  and  other  heavy  construc- 
tion in  Northern  California.  Its  head 
office  is  in  San  Francisco. 

John  R.  Freeman  of  Providence, 
R.  I.,  has  been  appointed  consulting 
engineer  for  the  city  of  San  Diego, 
Calif.,  to  investigate  and  advise  the 
city  council  on  the  development  of  ad- 
ditional water  supply  in  the  San  Diego 
river  basin. 

W.  C.  Knox,  city  engineer  of  Santa 
Ana,  Calif.,  has  been  appointed  street 
superintendent  in  addition  to  his  duties 
as  city  engineer. 

C.  C.  Carlisle,  consulting  engineer, 
Cheyenne,  Wyo.,  has  been  appointed 
city  engineer  following  the  resignation 
of  D.  C.  Showers. 

James  R.  Pollock,  assistant  city  en- 
gineer at  Lansing,  Mich.,  has  returned 
to  Flint,  Mich.,  to  resume  work  in  the 
city  engineer's  office  of  investigating 
the  sewage  disposal  problem  in  the 
latter  city. 

Stevens  &  Koon,  consulting  engi- 
neers, Portland,  Ore.,  have  been  ap- 
pointed valuation  engineers  for  the 
Pacific  Power  &  Light  Co.  of  Portland, 
Ore. 

Joseph  Jacobs,  of  Powell  &  Jacobs, 
consulting  engineers  of  Seattle,  Wash., 
has  been  appointed  to  represent  the 
city  of  North  Yakima,  Wash.,  to  make 
an  appraisal  of  the  water-works  of  that 
city  with  a  view  to  the  city's  taking 
over  the  water-works. 

Adam  Schwinn  has  been  appointed 
assistant  city  engineer  of  Dayton,  Ohio, 
to  succeed  W.  C.  Wangler,  resigned. 
Mr.  Schwinn  had  been  employed  many 
years  in  the  Dayton  office. 
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Obituary 
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Walter  J.  Harrington,  a  concrete 
construction  engineer,  died  in  Brook- 
lyn, New  York,  June  6,  of  pneumonia, 
at  the  age  of  36  years. 

Charles  Sirrine,  for  thirty-five 
years  in  the  construction  business  in 
New  York  City,  ilic<l  June  7  aged  .'52 
years.  Mr.  Sirrine  had  been  associated 
with  the  Alfred  Boote  and  Frank  L. 
Davis  companies. 

Arnold  R.  Doe,  East  Haddam,  Conn., 
.superintendent  of  bridges  under  the 
state  highway  department,  died  May  24 
while  submerged  in  a  diving  suit  in 
the  Connecticut  River.  In  inspecting 
the  piers  of  the  East  Haddam  bridge, 
Mr.  Doc  in  diving  suit  was  first  suc- 
cessfully submerged  for  live  minutes  at 
a  depth"  of  2.'>  feet  and  pulled  up.  He 
then  asked  to  bo  submerged  the  full 
depth  of  40  ft.,  and  the  men  on  the 
harge,  not  receiving  a  .signal  from  Mr. 
Doe  after  fifteen  minutes,  brought  him 
to  the  surface  and  on  opening  the  suit, 
which  however  had  no  water  in  it, 
found  him  dead— physicians  paid  from 
heart  failure.  The  bridi-e  was  being 
inspccU'd  to  show  that  there  i"  ""  dnn 
ger  of  collapse. 
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Practical  Hints  on  Wood 
Pipe  Construction 

Manufacturer  Suggests  Details  of  Best 

Practice  in  Use  of  Continuous  Stave 

and  Wire-Wound  Pipe 

TO  INSURE  the  best  service  from 
wood  pipe  of  both  the  continuous 
stave  and  wire-wound  types,  the  Con- 
tinental Pipe  Manufacturing  Co.,  Seattle, 
has  incorporated  in  a  newly  published 
handbook  and  catalog  a  number  of 
practical  suggestions  covering  details 
of  construction  and  maintenance.  The 
following  notes  cover  the  main  points: 
While  wood  pipe  can  be  laid  by  in- 
experienced workers  if  they  follow  the 
directions  which  come  with  the  pipe  it 
is  usually  best  to  employ  experienced 
men,  constantly  doing  work  of  this 
character,  who  are  kept  on  the  payroll 
of  the  manufacturing  company  to  be 
sent  out  on  work  on  a  per  diem  basis. 
Pipe  should  be  unloaded  carefully  from 
cars  so  that  the  tenon  or  mortise  ends 
will  not  be  broken  or  wires  or  surfaces 
of  the  pipe  injured.  The  laying  of  wood 
pipe  requires  care  and  precision,  and 
joints  must  be  driven  snugly  home  with- 
out abusing  the  pipe  in  the  process. 

Laying  Pipe 

Wood  pipe  for  all  purposes,  when  un- 
treated, should  be  either  completely 
buried  in  non-porous  soil  or  left  com- 
pletely exposed  resting  on  supports 
clear  of  the  ground.  Especially  with 
the  larger  sizes  of  pipe  wooden  or  con- 
crete cradles  should  be  employed.  With 
an  exposed  pipe  repairs  can  be  quickly 
made  and  leaks  readily  detected.  Where 
silt  is  encountered  in  lines  blow-offs 
should  be  used,  so  that  accumulations 
may  be  readily  removed. 

The  pipes,  if  buried,  should  be  well 
covered  vdth  material  free  from  vege- 
table matter  which  rots  and  leaves  the 
ditch  porous  to  surface  waters  and  the 
atmosphere.  Too  little  attention  is 
given  to  backfilling  the  pipe  trench. 
Rocks  should  not  be  left  under  the  pipe 
nor  packed  against  it.  A  finer  material 
should  be  used  under  and  about  the 
bottom  of  the  pipe  than  at  the  sides  and 
top  and  should  be  well  compacted  either 
by  hand  or  by  puddling  with  water. 

Uncreosoted  pipe  should  either  be 
kept  entirely  above  ground  or  placed 
well  below  the  surface  and  backfilled. 
An  alternate  wet  and  dry  condition  is 
exceedingly  detrimental  and  has  been 
the  cause  of  nearly  all  complaints  re- 
garding wood  pipe  lines.  This  condi- 
tion cannot  always  be  avoided  and  in 
such  instances  the  pipe  manufacturer 
recommends  the  use  of  creosoted  staves. 
Pipe  Line;  on  Curves 

In  the  location  of  wood-stave  pfpe 
lines  it  is  preferable  to  provide  fairly 
.sharp  curves  and  long  tangents,  instead 
of  easy  curves  and  short  tangents.  The 
accompanying  table  indicates  safe  radii 
of  curvature  for  different  diameters  of 
continuous  stave  pipe. 

The  practice  is  recommended  of  drop- 
ping the  grade  of  the  pipe  as  quickly 
as  possible  from  the  intake  to  a  point 


Sales  Managers  to  Organize  on 
National  Scale 

At  a  recent  meeting  held  at  the  New 
York  Advertising  Club  by  a  committee 
representing  the  New  York  Sales  Man- 
agers' Club  and  the  Sales  Managers' 
Clubs  of  Philadelphia,  Boston,  St. 
Louis,  Milwaukee,  St.  Paul  and  Colum- 
bus, it  was  decided  to  organize  the  Na- 
tional Association  of  Sales  Managers, 
the  first  meeting  to  be  held  at  Atlantic 
City,  June  7,  directly  following  the  con- 
vention of  the  Associated  Advertising 
Clubs  of  the  World.  Membership  in 
the  Association  will  be  confined  to  sales 
managers,  either  as  individuals  or  as  a 
club  membership. 

The  object  of  the  association  is, 
through  co-operation,  investigations 
and  systematic  interchange  of  ideas,  to 
secure  for  members  the  benefits  of  the 
best  and  most  economical  methods  in  the 
sale,  marketing  and  distribution  of 
merchandise.  Charles  F.  Abbott,  26 
Madison  Ave.,  Montclair,  N.  J.,  was 
elected  chairman  of  the  forthcoming 
meeting.  Sales  Managers  throughout 
the  country  are  cordially  invited  to  at- 
tend the  first  conference  and  further  in- 
formation may  be  obtained  by  address- 
ing  the   Chairman. 

25  10  50  ft.  below  the  hydraulic  grad- 
ient, so  that  the  pipe  may  always  be 
kept  full  of  water  and  the  staves  at 
the  top  as  well  as  the  bottom  become 
saturated.       In     localities     where     the 

SAFE  RADII  IN  FEET  FOR  CON- 
TINUOUS   STAVE   PIPE 
Ilium,  ft.  Thin  Shell  Thick  Shell 

2  100  115 

3  115  J25 

4  125  150 

5  150  175 

6  200  225 

7  275  300 

8  350  400 

9  450  500 
600 


11 

650 

12 

700 

13 

775  , 

14 

850 

upper  end  of  the  pipe  line  cannot  be 
maintained  under  pressure  the  upper 
end  of  the  line  may  be  made  of  creo- 
soted material  while  the  lower  end  may 
economically  be  laid  with  untreated 
pipe. 

In  placing  air  valves  it  should  be  kept 
in  mind  that  the  greatest  accumulation 
of  air  is  not  necessarily  at  the  extreme 
high  point,  as  the  velocity  of  water  may 
carry  the  air  beyond  the  summit  a  short 
distance,  depending  upon  the  grade  of 
the  pipe.  An  air  vent  should  be  placed 
at  points  where  the  pipe  drops  with 
increased  gradient,  so  that  in  cases  of 
heavy  draft,  a  vacuum  will  not  cause 
the  collapse  of  the  pipe. 

In  dredging  or  sluicing  operations 
wood  pipe,  when  worn  on  the  bottom, 
may  be  turned  one-quarter  way  and 
each  pipe  section  used  four  times.  For 
carrying  heavy  sluiced  materials  there 
is  provided  a  special  type  of  spoil  pipe 
with  a  bottom  made  of  removable  wood 
blocks,  which  can  be  replaced  when 
worn. 


Railways  and  Shippers  Organize 
Regional  Advisory  Boards 

For  the  purpose  of  bringing  about 
the  fullest  measure  of  co-operation  be- 
tween the  shippers  and  the  railroads  of 
the  country,  to  give  the  shipping  pub- 
lic a  direct  voice  in  the  activities  of  the 
Car  Service  Division  on  all  matters  of 
common  interest,  regional  advisory 
boards,  composed  entirely  of  shippers 
and  selected  by  the  shipping  public  it- 
self, are  being  organized  in  various 
parts  of  the  country  by  the  American 
Railway  Association.  These  boards  will 
work  in  conjunction  with  the  district 
manager  of  the  Car  Service  Division, 
together  with  representatives  of  the 
railroads  in  the  various  districts.  Re- 
gional advisory  boards  have  already 
been  organized  in  five  districts. 


Trade  Report  on  British  and 
Dutch  East  Indies 

The  Department  of  Commerce  has 
just  released  a  new  report  (Special 
Agents  Series  218)  in  its  series  of  Com- 
mercial and  Industrial  Handbooks, 
entitled  "Netherlands  East  Indies  and 
British  Malaya,"  by  Trade  Commis- 
sioner Fowler.  The  book,  a  work  of 
411  pages,  the  result  of  Mr.  Fowler's 
three  years  residence  as  trade  commis- 
sioner to  the  Netherlands  East  Indies 
and  British  Malaya,  goes  into  detail  on 
the  mineral  resources  and  the  indus- 
trial and  agricultural  development  of 
the  territory  under  review.  He  presents 
a  thorough  study  of  the  dominant  in- 
dustries, gives  detailed  statistics  on  im- 
ports and  exports  of  primary  products, 
reviews  the  import  needs,  gages  the 
future  prospects  and  offers  suggestions 
to  American  business  men  who  wish  to 
launch  their  products  in  these  fields. 

Our  direct  trade  with  these  sections 
of  the  Far  East  now  averages  more 
than  $300,000,000  annually  and  Mr. 
Fowler  is  optimistic  as  to  future  ex- 
pansion. The  book  costs  $1  and  may 
be  obtained  from  the  Superintendent 
of  Documents,  Government  Printing 
office,  Washington,  D.  C. 


Study  Effect  of  Immigration 
Cut  on  Industry 

Immigration  statistics  for  1922  with 
relation  to  the  3  per  cent  restriction 
law,  while  showing  that  "unquestionably 
the  law  greatly  reduced  the  volume  of 
immigration,"  do  not  afford  a  certain 
basis  for  estimating  the  future  effect 
of  the  act  on  the  industrial  labor  situa- 
tion, according  to  a  recent  report  of 
the  Civic  Development  Department  of 
the  Chamber  u)f  Commerce  of  the 
United  States.  The  survey  was  the 
basis  of  the  report  of  the  Immigration 
Committee  of  the  National  Chamber, 
recently  made  public,  and  which  recom- 
mended retention  of  the  3  per  cent  re- 
strictions, coupled  with  an  additional 
2  per  cent  quota  allowance  in  case  of 
demonstrated  need  to  be  employed  in 
making  a  practical  test  of  selective 
restriction  methods.  Action  by  the 
National  Chamber  on  the  committee 
report  is  expected  during  the  annual 
meeting  of  that  body  in  New  York  this 
month.  The  survey  showed  that  in 
1922  (fiscal  year),  the  first  year  in 
which  the  3  per  cent  law  was  operative, 
excess  of  aliens  admitted  over  aliens 
departed  was  87,121  as  compared  to 
552,132  in  1921  and  769,276  for  the 
last  comparable  pre-war  year,  1914. 


June  14,  1923 


ENGINEERING     NEWS-RECORD 


1065 


Highest  Court  Holds  Price 
Interchange  Unlawful 

American     Linseed     Oil     Co.     Enjoined 

From  Exchanging  Trade  Data, 

Reversing  Lower  Tribunal 

Wasliinciton  Correspondence 
Manufacturers  in  the  same  industry 
cannot  exchange  information  as  to 
sales  and  prices  practically  as  a  unit 
controlling  the  business  of  the  industry 
without  coming  into  conflict  with  the 
Sherman  law,  even  though  the  informa- 
tion be  cleared  and  distributed  by  an  in- 
dependent agency,  the  United  States 
Supreme  Court  held  June  4  in  a  deci- 
sion reversing  the  action  of  the  District 
Court  for  Northern  Illinois  in  holding 
for  the  defendants  in  the  governmtnt's 
suit  against  the  American  Linseed  Oil 
Co.  and  eleven  other  crushers,  and  the 
Armstrong  Bureau  of  Related  Indus- 
tries. The  opinion,  read  by  Associate 
.lustice  McReynolds,  directed  the  Dis- 
trict Court  to  grrant  the  government  the 
injunction  it  had  sought. 

The  twelve  linseed  oil  manufacturers 
were  subscribers  to  the  Armsti'ong  Bu- 
reau. They  are  alleged  to  have  con- 
trolled a  large  part  of  the  business  of 
their  industry.  They  agreed  to  turn 
over  to  the  Bureau  full  reports  of  sales, 
quotations,  offerings  and  other  infor- 
mation. They  were  to  receive  through 
the  bureau  data  on  the  market,  trade 
and  manufacturing  conditions  in  the  in- 
dustry, economies  in  manufacture  and 
sale,  information  regarding  credit  of 
buyers,  uniform  cost  accounting  sys- 
tems, fair  freight  rates,  standardiza- 
tion of  products  and  other  information 
and  help. 

The  District  Court  held  that  this 
agreement  was  not  unlawful  and  denied 
the  government's  petition  for  an  in- 
junction against  the  practice  as  a  viola- 
tion of  the  Sherman  act. 
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Business  Notes 


Surplus  Steel  Exchange,  Inc.,  Now 
York,  has  been  formed  to  dispose  of  ex- 
cess stocks  of  steel.  A  commission  will 
be  charged  only  on  sales  made,  as  the 
organization  does  not  propose  to  pur- 
chase material  but  acts  solely  in  the 
capacity  of  agent.  The  officers  of  the 
new  company  are  Robert  D.  McCarter, 
president;  George  E.  Dix,  vice-presi- 
dent; William  L.  Cooper,  treasurer, 
and  Edward  Michaud,  secretary  and 
general   manager. 

Westinghouse  Electric  &  Man-u- 
KACTURING  Co.,  East  Pittsburgh,  Pa., 
announces  the  acquisition  of  the  pl.uit 
of  the  Savage  Arms  Corp.  at  Shamn, 
Pa.,  which  will  be  remodeled  and 
equipped  for  the  manufacture  of  trans- 
formers. At  the  new  works,  which  will 
be  in  operation  in  the  fall,  C.  H.  Chnm- 
plain,  formerly  assistant  works  man- 
ager at  East  Pittsburgh,  has  been  ap- 
pointed work.s  manager  and  M.  !>. 
Fawcett  has  been  made  superintendent. 

George  W.  Crajg,  for  ten  years  city 
engineer  of  Calgary,  Alta.,  has  been 
appointed  district  engineer  for  the 
Portland  Cement  Association  with 
offices  in  Chicago. 

Mine  &  Smelter  Supply  Co.,  with 
branches  in  Denver,  Salt  Lake  City, 
and  El  Paso,  has  taken  over  exclusive 
representation  for  Colorado,  Utah,  Ne- 


vada, Wyoming,  New  Mexico,  and 
western  Texas  of  the  plastic  arc 
welders  and  color-tipt  welding  metals 
manufactured  by  the  Wilson  Welder  & 
Metals  Co.,  New  York. 

Harrisburg  Manufacturing  &  Boil- 
er Co.,  Harrisburg,  Pa.,  recently  opened 
a  sales  office  in  the  Park  Row  Building, 
New  York  City.  The  company  builds 
boilers,  tanks,  steel  stacks,  breechings 
and  entire  lines  of  machinery  for  com- 
panies not  having  their  own  shops. 

Howard  E.  Boardman,  for  the  past 
seven  years  engineering  assistant  to  the 
general  valuation  counsel  of  the  New 
York  Central  Lines,  located  in  New 
York,  recently  resigned  to  become 
president  and  treasurer  of  Foster,  Mer- 
riam  &  Co.,  Meriden,  C.nn.,  manufac- 
turers of  brass  and  grey  iron  castings 
and  cabinet  hardware. 

Webster  Manufacturing  Co.,  Chi- 
cago, announces  further  expansion  of 
its  Canadian  business.  A  new  cor- 
poration, the  Webster-Inglis,  Ltd.,  14 
Strachan  Ave.,  Toronto,  has  been 
formed.  The  new  plant  will  design  and 
manufacture  elevating,  conveying  and 
power  transmission  machinery  along  the 
same  lines  as  now  manufactui'ed  by 
the  Webster  company. 

I 

Equipment  andMateridls 


Spring  Scraper  Truck  Attach- 
ment for  Road  Maintenance 

For  the  maintenance  of  earth  and 
gravel  roads  a  spring  scraper  blade  at- 
tachment, designed  to  be  bolted  to  the 
chassis  of  a  motor  truck,  is  manufac- 
tured by  the  Root  Spring  Scraper  Co., 
Kalamazoo,  Mich.  The  device  employs 
the  same  principle  as  has  been  used  by 
the  company  in  the  manufacture  of  its 
snow  scrapers  for  street  cars.  The 
scrapers  are  manufactured  in  several 
sizes  to  suit  any  make  or  capacity  of 
motor  truck.  For  a  truck  of  1  ton  or 
less  capacity  a  four-spring  scraper,  9  ft. 
long,  IS  supplied.     For  a  2-ton  truck. 


the  sf-rapcr  length  is  increased  1  ft.,  jiiul 
for  trucks  of  over  2  tons  capacity  the 
10-ft.  length  of  blade  is  employed  and 
the  number  of  springs  increased  to  five. 

The  blade  is  of  high  carbon  spring 
steel  8x1  in.,  with  an  extra  strip,  oil- 
temperrd,  .3  x  }  in.  on  the  lowest  cut- 
ting edge.  The  strip  is  made  so  that 
when  one  edge  ia  worn  it  can  be  turned 
over  and  the  other  edge  used.  The 
springs  are  6  in.  wide  and  i  in.  thick. 

As  shown  in  the  accompanying  photo- 
(rraph,  the  srrajier  is  installed  between 
the  wheels  of  the  truck  on  an  angle  of 
about  45  dcg.  across  the  body  and  is 
operated  by  a  windlass  double  ratchet 
wheel  and  chain,  running  in  a   12-in. 


sheave  on  the  scraper  shaft.  The  top 
of  the  hanger  board  is  carried  by 
brackets  21  in.  above  ground,  which 
are  in  turn  bolted  to  the  truck  frame 
When  not  in  use  the  scraper  can  be 
released  and  turned  up  underneath  the 
truck. 

With  the  scraper  on  earth  or  gravel 
road  maintenance  a  truck  speed  of  from 
6  to  8  miles  per  hour  is  recommended, 
while  for  snow  removal  or)eeds  of  15 
miles  an  hour  or  more  may  be  attained. 


New  Chute  Mechanism  for 
Concrete  Mixer 

For  operating  the  discharge  chute 
of  its  7-S  concrete  mixer  the  T.  L. 
Smith  Co.,  Milwaukee,  has  developed  a 
new  mechanism.  The  operating  lever 
is  pivoted  to  a  short  arm  keyed  to  the 
shaft  to  which  the  chute  is  attached. 
When  the  operating  lever  is  moved  a 
small  roller,  attached  to  the  end  of  the 
lever,  follows  the  outline  of  a  cam 
bolted  to  the  mixer  frame.  Except  for 
the  rod  which  extends  across  the  mixer 
to  enable  the  chute  to  be  operated  from 


the  other  side,  these  few  simple  parts 
constitute  the  complete  discharge  op- 
erating mechanism. 

In  the  illustration  the  lever  is  shown 
in  its  extreme  forward  position.  The 
chute  is  locked  securely  in  the  position 
for  mixing  and  interferes  in  no  way 
with  the  mixing  action.  Pushing  the 
lever  back  moves  the  chute  into  the  dis- 
charging position.  In  the  full  dis- 
charge position  the  chute  is  locked 
and  does  not  have  to  be  held.  The  pe- 
culiar shape  of  the  cam  provides  the 
locking  feature  in  each  position,  no 
other  arrangement  being  necessary. 
Releasing  the  chute  from  either  position 
is  merely  a  part  of  the  operation  of 
moving  the  chute  from  one  position  to 
the  other.  The  operator  simply  moves 
the  handle  forward  or  backward,  ac- 
cording to  the  position  of  the  chute. 


New  Larpe  Revolving  Shovel 

To  meet  a  demand  for  a  large  revolv- 
ing shovel  for  coal  stripping,  iron  and 
copper  mining  and  large  construction 
projects  the  Bucyrus  Co.,  South  Mil- 
waukee, Wis.,  is  now  offering  a  new 
shovel,  known  as  the  .320-B,  which  has 
superseded  its  2:J.'')-B  revolving  shovel. 
This  new  machine  follow.?  in  the  main 
the  general  features  of  the  22ri-B.  It 
carries  the  same  size  standard  dipper, 
74  cu.yd.  capacity,  heaped  measure,  but 
is  equippwl  with  an  85-ft.  boom.  The 
shipping  weight  has  been  increased 
from  ."iCO.nno  lb.  in  the  case  of  the  22.5  P. 
to  fi2.'),0no  lb.  in  the  new  machine.  This 
added  metal  has  been  distributed  in 
vital   parts  of  the   machine  where  the 
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"  greatest  strains  are  imposed.  A  num- 
ber of  these  machines  have  already 
been  sold  in  various  parts  of  this  coun- 
try.   

Bar  Bending  Machine 

For  bending  metal  bars — rounds, 
squares,  flats,  tees,  angles,  and  chan- 
nels— the  Wallace  Supplies  Manufac- 
turing Co.,  Chicago,  han  placed  upon 
the  market  a  bending  machine  equipped 
with  pulleys  for  belt  drive.     For  cold 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 


bending  the  capacity  of  the  machine  is 
1  in.  diameter  squares  or  rounds,  i  x 
2-in.  flats,  and  2  x  2  .x  J-in.  angles. 

The  bending  machine  occupies  a  floor 
space  of  3  X  4  ft.  and  is  3  ft.  high.  It 
weighs  950  lb.  and  may  be  driven  by  a 
3-hp.  motor.  The  speed  of  the  rotating 
table  is  6  r.p.m.  A  fair  average  pro- 
duction estimate  for  ordinary  cold  bend- 
ing to  180  deg.,  the  manufacturer 
states,  is  150  pieces  per  hour  based  on 
rounds,  squares,  and  flats  bent  flatwise. 

The  machine  is  started  by  a  hand 
lever  and  there  is  an  adjustable 
mechanism  which  stops  the  rotating 
table  at  any  predetermined  point  so 
that  materials  can  be  bent  identically 
to  any  desired  number  of  degrees. 


V= 


Publications  from  the 
Construction  Industry 


Transportation  for  Road  Building — 
General  Motors  Truck  Co.,  Pontiac, 
Mich.,  in  a  16-p.  booklet  entitled 
"Money-Saving  Transportation  for 
Road  Construction  and  Maintenance," 
shows  a  wide  variety  of  the  uses  of  its 
motor  trucks  on  highway  construction 
contracts.  Among  the  subjects  dis- 
cussed are:  Batch  charging  with  motor 
trucks,  in  which  advantages  are 
claimed  for  the  multiple-batch-body  in- 
stead of  the  light  one-ton  truck  carry- 
ing a  single  batch;  motor  trucks  versus 
industrial  railways;  body  equipment; 
loading  and  turning  trucks. 

Steel  Forms  for  Con<rrete  Floors — 
Blaw-Knox  Co.,  Pittsburgh,  in  a  12-p. 
illustrated  bulletin,  explains  the  use  of 
its  removable  pan  system  for  ribbed 
slab  floors.  The  pans  are  steel  soffits 
of  No.  14  gage,  no  lumber  being  used, 
except  in  the  shoring.  The  saving  in 
lumber  is  one  of  the  big  economies" 
claimed  for  the  system  of  steel  forms. 
The  bulletin  contains  a  double-page  re- 
production of  a  blueprint  illustrating 
in  details  the  various  steps  in  setting 
up  and  removing  the  forms.  The  pans 
are  furnished  in  depths  of  6,  8,  10,  and 
12  in.,  are  6  ft.  or  8  ft.  long,  and  pro- 
vide for  25  in.  center  to  center  of 
joists. 


^ 
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Production  and  Material  Stocks  in  Ten  Cities 

Record  Iron  Output — Steel,  Lumber,  Cement  Increasing — 
Fewer  Burned  Brick — Rail  Shipments  Better 


Iron  and  Steel — Pig-iron  output  dur- 
ing May  averaged  124,764  gross  tons 
per  day  as  against  118,324,  for  the  pre- 
ceding month.  This  rate  represents  the 
heaviest  on  record  in  the  history  of  the 
industry. 

Steel  ingot  production,  according  to 
the  Iron  and  Steel  Institute,  totaled 
3,537,753  tons  during  May  as  against 
3,321,278,  for  the  month  preceding.  The 
following  table  shows  output  in  gross 
tons  during  the  first  five  months  of  the 
current  year  as  compared  with  the  cor- 
responding period  in  1922: 

1923  1922 

.lanuarv    3,251.694      1,593,482 

February    2,919,017      1,745,022 

March     3,402.007      2,370,751 

April     3,321,278      2,444,513 

May     3,537,753      2,711,141 

Unfilled  steel  tonnage  figures  issued 
by  the  U.  S.  Steel  Corporation,  totaled 

Freight  Loadings  Near  Record 

A  total  of  1,014,029  cars  were  loaded 
with  revenue  freight  during  the  week 
ended  on  May  26,  according  to  the  Car 
Service  Division  of  the  American  Rail- 
way Association.  This  total  is  not  only 
by  far  the  largest  loading  ever  reported 
for  any  one  week  at  this  season  of  the 
year,  but  has  only  been  surpassed 
twice  .before  for  any  week  in  any  yeai- 
in  history,  both  of  which  were  in  the 
fall  when  traffic  is  always  heaviest  due 
to  crop  movement.  Loading  for  the 
week  of  May  26  was  only  4,510  cars  be- 
low the  total  for  the  week  of  October 
14,  1920,  when  1,018,539  cars  were 
loaded,  the  largest  number  for  any 
week  on  record. 


New  York  Bricklayers  Still 
Refuse  $11  a  Day 

According  to  an  announcement  made 
last  week  by  Thomas  B.  Clarke,  presi- 
dent of  the  old  Building  Trades  Coun- 
cil, New  York  City,  38  of  the  44  crafts 
included  in  that  organization  had  ac- 
cepted the  $1  bonus  off'ered  by  the 
Building  Trades  Employers'  Associa- 
tion. Of  the  six  crafts  still  negotiating 
for  an  increase  the  glaziers  voted  in 
favor  of  a  strike. 

Other  developments  of  the  week  in 
the  New  York  district  included  the 
refusal  of  the  largest  local  of  the 
bricklayers'  union  to  accept  terms  of 
$1.37^  an  hour  or  $11  a  day  for  the 
next  two  years,  as  proposed  by  a  group 
of  the  building  industry  headed  by 
R.  H.  Shreve.  It  has  been  estimated 
that  the  striking  bricklavers  are  hold- 
ing up  $200,000,000  worth  of  work  in 
the  metropolitan  district. 

Franklin  D.  Roosevelt,  president  of 
the  American  Construction  Council, 
last  week  disclaimed  any  attempt  on 
the  part  of  that  organization  to  bring 
about  a  90-day  suspension  of  construc- 
tion throughout  the  country,  as  charged 
by  certain  brick  manufacturers  and 
lumber  men. 


6,981,351  tons.  May  31,  against  7,288,- 
509,  April  30  and  7,403,332,  March  31, 
1923. 

Lumber — The  National  Lumber  Trade 
Barometer,  June  8,  shows  production  at 
5  per  cent  above  normal;  shipments, 
106  pea-  cent  and  orders,  82i  per  cent  of 
normal  production.  In  other  words  the 
present  situation  is  one  of  increased 
production  and  shipments  with  a  fall- 
ing off  in  demand.  One  year  ago  produc- 
tion was  nearly  5  per  cent  below  normal 
with  shipments  100  per  cent  and  orders 
97h  per  cent  of  normal  production.  The 
follovdng  table  shows  lumber  move- 
ments this  month,  compared  vrith  last: 

/—Four  Weeks  Ending— , 
June  2,  May  5. 

M.  Ft.  M.  Ft. 

Cut    1,102,856  1,036,778 

Shipments    1,035.352  1,018,967 

Orders    857,074  949.078 

Cement — Stocks  on  hand  throughout 
the  entire  country  May  1,  totaled 
11,450,000  bbl.  as  aganist  14,470,000, 
for  the  corresponding  period  in  1922, 
according  to  the  Geological  Survey. 
Production  during  the  first  four  nnonths 
of  the  current  year  amounted  to  36,- 
991,000  bbl.,  against  24,497,000,  for  the 
corresponding  period  in  1922  Ship- 
ments from  January  to  April,  1923  in- 
clusive, totaled  34,625,000  bbl.,  com- 
pared \vith  21,810,000,  during  the  first 
four  months  of  la.st  year. 

Brick — Burned  brick  on  hand  totaled 
150,316,000  as  of  May  1,  compared  with 
181,298,000  for  the  month  preceding, 
according  to  the  Common  Brick  Manu- 
facturers' Association  of  America. 
Orders  on  books  increased  852,000  in 
one  month.  Demand  has  been  more  pro- 
nounced during  the  last  thirty  days  in 
every  district  of  the  country  except 
New  York  and  New  England,  the  Mid- 
dle Atlantic  states  and  the  agricultural 
belt  just  west  of  the  Mississippi.  In 
Illinois  and  in  eastern  Pennsylvania  and 
New  Jersey  demand  has  grown  in 
volume  from  200  per  cent  to  400  per 
cent. 

San  Francisco — Large  reserves  of 
road  oils,  asphalt  and  reinforcing  bars. 
Supply  of  structural  rivets,  somewhat 
low  a  month  ago,>has  improved.  Short- 
age of  cement  threatened.  Stocks  low 
on  blue  annealed  steel  sheets.  Other 
construction  materials  stocks  in  fairly 
good  condition. 

Los  Angeles — Slight  shortage  of 
sewer  pipe.  About  half  enough  cement 
in  dealers'  warehouses.  Hollow  tile  de- 
mand strong  but  no  shortage  of  ma- 
terial. Heavy  lumber  reserves  at  har- 
bor. Steel  mil!  shipments  take  t^vo  to 
three  months.  Ample  supplies  of  other 
materials. 

Denver — About  500,000  brick  on  hand; 
supply  dropped  to  one  half  of  last 
month's  reserve.  Mill  deliveries  of  ma= 
terials  moving  easier  since  settlement 
of  strike  difficulties. 

Minneapolis — Cement,  lime,  brick, 
tile,  etc.,  reported  I'eadily  obtainable, 
though  no  great  amounts  are  on  hand 
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CONDITIONS 

OF  MATERIALS  STOCKS 

IN  nirORT.VNT  CENTERS 

.Stocks  on  hand  in  approximate  ( 

isures,  exampl 

p:  (Lumber, 

Minneapolis,  60.000.000  fl.) ; 

time  rcquir.-:l  f: 

)r  delivery  of  carload  lots  to  ( 

'ity  job.  example;    (hollow  tic 

\tlanla  4  fe.  5  days);  and 

stocks  on  hand 

in  general  terms.  exampL :  (brick.  New  Y 

ork.  scarcity.) 

.San 

Los 

New 

Francisco 

.\ngeles 

Donvpr 

Alinnoapolis 

Detroit 

Chicago 

Cincinnati 

Orleans 

.\tlanta 

New  York 

Sewer  pipe Stocks  in 

Slight 

Del  24  hr. 

Shipments 

Ample 

Stocks  in 

Plenty 

Sufficient 

Del.  take 

Mill  del.  slow; 

good  con- 

shortage 

Incal 

easier 

good  con- 

to meet 

4®  5 

10  days  to 

dition 

plant 

dition 

all  demands 

days 

2  weeks 

Cement      Limited 

Scarcity 

Normal 

Readily 

Plenty 

Fairly 

Well 

Ample 

About 

Stocks  in  city 
small;    mill 

supply 

obtain- 

available 

well 

supplied 

50  cars 

able 

supplied 

shipments 
qutck 

Lime Fairly 

Plentiful 

Sufficient 

No  great 

Plenty 

Del.  in 

Enough 

Plenty 

About 

Dealers' 

well 

amounts 

24  hr. 

60  cars 

stocks 

stocked 

in  ware- 

small; rail! 

Common  brick.        Reserves 

Supply 

500,000 

houses 
No  heavy 

Enough; 

Shortage; 

No 

Enough 

Plenty 

del.  prompt 
Scarcity; 

in  good 

ample 

stocks 

no  large 

del.  take 

scarcity 

for  present 

strikes    i  n 

condition 

in  yards 

surplus  in 
yards 
Enough 

2  @  3  wks. 

construction 

yards 

Hollow  tile Stocks  in 

Demand 

Stocks 

Shipments 

Del.  take 

.Sufficient 

No  short- 

Del. take 

Recent    ship- 

excellent 

strong;  no 

normal 

better 

forim- 

7®  10  days 

age 

4  ®  5  days 

ments  from 

shape 

shortage 

mediate 
needs 

plants 
heaviest  on 
record 
Del.  take  5  (S 

Lumber Heavy 

Large 

Mill  ship- 

60.000.000 

Moderate 

Stocks  in 

Shortage 

Pine 

Plenty 

shipments 

stocks  at 

ments 

ft.  in 

stocks  on 

good  shape. 

stocks 

pine 

6  wk.  from 

continue 

harbor 

easier 

yards 

hand 

Del.  take 
30®  60 
days 

low 

miU 

A-sphalt Heavy 

native 

Well 

About 

Plenty 

Small 

Limited 

None  in 

Hea\'y  re- 

supplied 

lOrars 

stocks; 

supply 

stock 

50  cars 

stocks 

quick 
shipments 

N.  .l' 

.Structural  steel.       Structurals, 

Demand 

Warehousf 

'      Mill 

No 

Mill 

Del.  from 

Enough  in 

.■\bout 

Del.   take   30 

fair:  rivets. 

steady  Del 

storks 

shipments 

shortage 

8hipment.s 

mill  in 

warehoiLscs 

6  cars 

@  60  days 

improving 

take  2  (0!  3 

sufficien 

t         improved 

heavy 

6  ®  8  wks. 

from  mill 

months 

in  warehouses  or  yards  because  of  the 
ease  in  getting  prompt  shipments  from 
sources.  Lumber  in  Twin  City  yards 
normal  for  season,  60,000  to  75,000  M. 
ft.,  estimated.  Noticeable  showing  up 
in  building  operations  in  last  several 
weeks  leaves  yards  well  supplied. 

Detroit  —  Construction  materials 
available  for  all  building  needs.  Dealers 
increasing  stocks,  previously  depleted. 
Car  shortage  anticipated;  materials  be- 
ing accumulated  to  forestall  this  condi- 
tion. 

Chicago — Little  change  in  conditions 
of  materials  stocks  during  month. 
Shortage  of  brick  continues;  asphalt 
supply  limited;  plenty  of  other  ma- 
terials. 

Cincinnati — Scarcity  of  lumber;  other 
building  materials  plentiful. 

New  Orleans — Stocks  of  yellow  pine 
low;  other  construction  materials  on 
hand  ample  to  meet  all  demands. 

Atlanta — Plenty  of  brick  and  lumber. 
Sewer  pipe  and  hollow  tile  deliveries 
take  from  four  to  five  days.  Between 
forty  and  fifty  cars  of  cement;  fifty  and 
sixty  cars  of  lime;  fifty  cars  of  asphalt 
and  from  four  to  six  cars  of  structural 
steel,  on  sidings. 

New  York — Dealers'  stocks  small  be- 
cause of  limited  .space  and  usually  quick 
mill  deliveries  by  rail  and  water.  Pre.s- 
ent  scarcity  of  brick  unprecedented.  In 
former  years  some  brick  usually  re- 
mained over  from  the  preceding  season, 
frequently  lasting  up  until  early  sum- 
mer. This  year  no  1922  brick  are  in 
sight  and  the  new  output  has  not  yet 
entered  the  market  to  an  appreciable 
degree.  Sand,  gravel  and  crushed  stone 
situation  improved. 

Labor  Unions  Establish  Bank 
in  New  York  City 

The  Federation  Hank,  opened  a  few 
weeks  ago  in  New  York  City,  is  a  new 
type  of  labor  hank.  Single  unions  have 
organized  banks  within  the  past  year 
of  two,  but  so  far  as  is  known  this  is 
the  first  one  which  is  a  co-operative  in- 
stitution. In  the  beginning  it  had  142 
unions,  representing  all  the  various 
trades  and  oranches  of  industry  in  New 
York  City  and  it  was  organized  by  the 
central  labor  body  of  the  city  on  a  co- 


operative basis.  Its  directors  are  not 
entirely  trade  unionists.  About  60  per 
cent  are  of  that  class,  the  others  being 
made  up  of  financiers  and  business  men 
who  were  individual  subscribers  in  its 
formation. 


Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  349  to  362,  are  the  following 
large  projects: 

Library,  Cleveland.  O.,  to  Lundoff- 
Bicknell  Co.,  $4,000,000. 

Coagulation  basin,  Cleveland,  O.,  to 
Stange-Walsh  Construction  Co.,  $1,365,- 
425.  

Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for,  in  Construction  News,  pp.  349  to 
362,  are  the  following: 

Hotel,  New  Orleans,  La.,  for  the 
Grunewald  Hotel  Co.,  $3,000,000  to 
$4,000,000. 

High  school,  Brooklyn,  N.  Y.,  for 
Board  of  Education,  $2,000,000. 

Canal,  Wichita  Falls,  Tex.,  for 
Wichita    Co.    Irrigation    Dist.    No.    1, 

$i,.';oo,ooo. 

Office  building.  New  York,  N.  Y.,  for 
Fifth  Ave.  and  46th  St.  Corporation, 
$1,000,000. 

Decline  in  Lumber  Movement 
Has  Been  Checked 

Reports  received  June  7  by  the  Na- 
tional Lumber  Manufacturers  Associa- 
tion from  the  various  regional  lumber 
manufacturing  associations,  indicate 
that  the  decline  in  the  lumber  move- 
ment, which  has  continued  for  some 
time,  has  been  checked.  All  the  re- 
porting mills  give  shipments  as  96  per 
cent,  and  orders  as  74  per  cent  of  pro- 
duction. Southern  pine  mills  by  them- 
selves show  similar  percentages  of  102 
and  68  respectively,  and  the  West  Coast 
mills  113  and  96.  All  but  32  of  the 
mills  represented  in  the  compilation 
have  establishes!  normal  production 
figures  for  the  week,  and  with  respect 
to    them    their    actual    production    was 


106  per  cent  of  normal,  shipments  107 
and  orders  82  per  cent  of  the  same. 

For  the  first  22  weeks  of  1923  and 
the  corresponding  period  of  1922,  the 
lumber  movement  by  association  mills 
is  as  follows: 

Shipments  Orders 

5.685.226,723      5.742.306.525 
4.405.941,852     4.831.310.012 


Production 
5.240.206.037 
4,296.022,595 


1,279,284,871         910.996.513 


Business  Conditions  Surveyed 

Production  and  trade  continued  in 
large  volume  during  April,  according 
to  the  monthly  review  of  credit  and 
business  conditions  by  the  Federal  Re- 
serve Bank,  New  York,  but  there  was 
some  slackening  of  business  activity  in 
the  latter  part  of  the  month  and  dur- 
ing the  early  weeks  of  May,  partly  on 
account  of  seasonal  influences.  The 
Federal  Reserve  Board's  index  of  pro- 
duction in  basic  industries  declined 
about  1  per  cent  in  April. 

Production  of  lumber,  anthracite  and 
mill  consumption  of  copper  decreased, 
while  there  were  increases  in  the  out- 
put of  pig  iron  and  petroleum.  There 
was  a  further  increase  in  the  value  ot 
building  contracts  awarded  in  April,  but 
the  value  of  building  permits  issued  in 
168  cities  was  16  per  cent  le.ss  than 
the  record  figures  of  March.  The  de- 
crea.se  is  said  to  be  due  chiefly  to  a 
curtailment  of  new  projects  in  New 
York,  as  the  aggregate  value  of  permits 
at  other  reporting  cities  showed  an  in- 
crease of  20  per  cent.  Carloadings  con- 
tinued to  be  much  larger  than  in  ths 
corresponding  weeks  of  previous  years, 
owing  chiefly  to  heavy  shipments  of 
manufactured  goods.  In  spile  of  pres- 
ent heavy  traffic  the  shortage  of  freight 
cars  has  largely  disappeared. 

Employment  at  industrial  establish- 
ment.s  continued  to  increase  during 
April,  although  plants  in  Eastern  states 
reported  some  reduction.'  in  their  forces 
and  there  was  an  increase  in  those 
Rfat*B  in  the  number  of  concrns  work- 
ing part  tinn'.  Incrca.'es  in  wage  rates 
were  annoum  o(|  by  many  concerns  and 
average  weekly  earnings  of  factory 
worknrs  increased  about   I  per  cent. 

The  gj-nrr.ll  index  of  wholesale  prices 
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of  the  Bureau  of  Labor  Statistics 
showed  no  change  betwec  March  and 
April.  Prices  of  building  materials, 
metals,  cloths  and  clothing  were  higher 
in  April  than  in  March. 

In  May,  as  in  April,  money  rates  con- 
tinued to  become  slightly  easier,  in  ac- 
cord with  the  usual  seasonal  tendencies. 
Commercial  paper  sales  were  somewhat 
more  generally  at  5  per  cent  and  in  a 


few  cases  were  '4%  per  cent  compared 
with  prevailing  rates  of  5  to  5i  per 
cent  a  month  ago. 

Freight  Car  Shortage  Reduced 

Despite  the  fact  that  the  number  of 
freight  cars  loaded  with  revenue  freight 
is  now  the  largest  for  this  time  of  year 
in  the  history  of  the  railroads,  shortage 
in    freight    cars    has    virtually    disap- 


peared, according  to  reports  filed  May 
24  by  the  carriers  with  the  Car  Service 
Division,  American  Railway  Association. 
Shortage  in  freight  ears  for  the  coun- 
try as  a  whole  on  May  14  totaled  23,- 
761,  which  was  a  decrease  of  4,555 
since  May  7.  Compared  with  the  car 
shortage  on  Jan.  1,  1923,  this  is  a  de- 
crease of  nearly  60,000  cars,  with  a  de- 
crease since  April  1  of  45,000. 


Weekly  Construction  Market 

THIS     limited     price     list     is     published  Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weel<ly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials     and     for     the     important     cities, 

rent    prices    on    the    principal    construction  can    be   had   by   noting   .dual    biddings   as  The    last    complete    list    will    be    found    In 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section,  the      issue     of     May      3 ;     the      next,      on 

changes   on   the   less   important   materials.  The    first    issue    of    each    month    carries  June  7. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco      Seattle    Montreal 

Structural  shapes,  100  lb...   ?3.64              24.30  $4.50  $3.40  $3.55  $4.20  +$3.95         $4.10-f?4  25 

Structural  rivets,  100  lb 4.40                5.00  4-4.95  3.75  4,25  +5.40  5.00           4.75        6  00 

Reinforcingbars,  Jin.  up,100lb 3.54                4.25  3.70  3.32J  3.45  3.85  3.65          4.10        4.00 

Steel   pipe,   black,  2i   to  6  in.  lap, 

discount +44%           —52%  45%  +47%  S3-S%  36%  3S.2@47.6%     40%      32.76 

Cast-iron  pipe, 6 in. and  over, ton 62.50@63.SO +55.00  63.00  60.20  60.50  69.00  60.00           70.00    60.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.70@2.80  2.SS  2.25  2.20  2.39  2.84  2.71  2.90  2  25 

Gravel,  5  in.,  cu.yd 2.25  1.90  2.25  2.00  +1.85  1.90  2.15  1.25  1.50 

Sand,cu.yd 1.25  1.24  1.9S  2.00  +1.25  1.00  1.50  1.25  1.25 

Crushed  stone,  ^  in.,  cu.yd 1.7S  2.00  2.50  2.00  2. 25  3.50  2. IS  3.00  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  undet, 

M.ft 65.00  42.00      53.00    —58.50        —44.75       +60  00  41.00     +32  00      90.00 

Lime,  finishing,  hydrated,  ton 18.20  23.50      22.50         20.00  25.50  24.00  22.00         24.00       21.00 

Lime   common,  lump,  per  bbl 3.00@3.25         150         2.50  1.50  1.50  2.70  1.75  2.80—10.00 

Common  brick,  delivered,  1,000 23.50  14  CO     12.90         11.00  I7(a,19  12.00         15.00    .     13.00       16.50 

Follow     building     tile,     .'xl2xl2, 

per  block Not  used         +.109         .115  .1032  .0836  .065  .11  .115 

Hollow    partition    \.::     4x12x12, 

per  block 1573  +.109         .115  .0825  ...  065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal 1.16  —1.24         1.35  1.37  1.29  1.39  1.24  .86        1.38 

Common  Labor: 

Common  labor,  union,  hour .75  .35      .         .SO@.SS  .55  ....  .. 

Commonlabor,  non-union,  hour .30     .30®. 50     +.85  +.55  .35@.50  .50       .50@.62J        .30 

Explanation  of  Prices — Prices  are  to  con-  Minneapolis  quotes  on  fir  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price 

tractors   in   carload   lots   unless  other   i|uan-  Bricli,   sand   and  hollow  tile  delivered.      Ce-  plus    freight    to   railway    depot   at    any    ter- 

ties    are    specified.      Increases    or    decreases  ment    on    cars.      Gravel    and    crushed   stone  minal.     Common  lump  lime  per  ISO-lb.  net. 

from   previous   quotations  are   indicated   by  quoted   at    pit       We    quote    on    brown    lime  Lumber   prices   are   to   dealers   in   j^rds  at 

+     or    —    signs.      For    steel    pipe,    tlie    pre-  per    180-lb.  net ;    white    is    $1.S0    for    Kelly  San  Francisco,  for  No.  1  fir  common, 

vailing    discount    from    li.st    price    is    given:  Island   and    J1.70    for  Sheboygan.      Common  Seattle  quotes  on  Douglas  fir   (delivered) 

46-5%    means  a   discount   of    45    and    5    per  labor  not  organized.  instead    of   pine.      Lump    finishing   lime    per 

cent.     Charge  is  15c.  per  100  lb.  for  cutting  Denver    quotes    on    fir    instead    of    pine  180-lb.  net.     Hollow  building  tile  delivered, 

reinforced   steel   into    2-ft    lengths   or   over.  Cement    "on    tracks" ;    gravel    and    sand    at  Hydrated   lime   in  paper  sacks.     Sand  and 

»i.„    ir«,ir    ,,,>,nt!i»inT,e    .loliiTororl      oT^ont  P'' •    stone   on  Cars;   lime,    brick,   hollow  tile  Sravel  at   bunkers.             .        ,       ,            v      ^ 

New    York    quotations    delivered,    except  ,   lumber  on  iob      Tile  nrire   i^s  at   ware-  Montreal    quotes   on    pine    limiber.      Sand, 

sand,   gravel   and   crushed   stone    alongside  hoGse        Linseed     oil      deUvered     In     iron  sto"^.   S^-avel   and   lump  lime   per  ton.    Ce- 

''"f'inrtTvT^tert'Vi^eToh 'cars*°','n-e  "on  EbLConXn    lump 'lime    pir' ISO-lb.    ne?.  "lent,    lime    and    tile    are    delivered:    sand. 

net,  and  hydrated  lime  f.o.b.  cars;  tile     °"  ...      .              .               ,       ^                j               .  gravel    and    stone    on    siding;    brick    f.o.b. 

trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  Atlanta    quotes    sand,    stone    and    gravel  plant :  steel  and  pipe  at  warehouse.    Hollow 

Labor— Concrete     l.Thorers'     rate,     81Jc.  :  Per    ton    instead    of    cu.yd.      Common    lump  tile    per    ft.      Cement    price    is    in    Canadian 

building   laborers    (pick   and    shovel   men)  Hme  per   180-lb.   net.  funds      (the     Canadian     dollar     stands     at 

75c.  per  hr.  Dallas  quotes  lime  per  180-lb.  bbl.    Steel,  97.65J).     Bag  charge  is  SOc.  per  bbl.      Dis- 

.       r«  ,._  cement,    cast-iron    pipe    and    crushed    stone  count  of  inc.  per  bbl.  for  payment  within  20 

Chicago    quotes    hydrated    lime    m    50-lD.  f.o  b.    cars,    other    materials   delivered.  days    from    date    of    shipment       Steel    pipe 

bags  :    common   lump   lime   per    ISO-lb.    net  San  Francisco  quotes  on   Heath  tile,   size  per  100  ft.  net ;  2J-in.,  $32.76  •  6-in.    $108. 

Lumber  delivered  on  job.  5J   x   8   x   llj.     Prices   are  all  f.o.b.  ware- 

Changes  Since  Last  Week 

Heavy  steel  rail  buying  constitutes  changed  but  little  recently.  Denver  and  $1.25  per  hr;  structural  iron  wrokers, 
the  principal  feature  of  the  current  Seattle,  however,  report  advances  in  from  $1.05  to  51.25;  hoisting  engineers 
market;  car  materials,  tank  and  ship  Douglas  fir;  Minneapolis,  a  decline  in  receive  $1@?1.25;  hodcarriers  883c.  and 
plates  also  in  demand  at  Pittsburgh  fir  and  Chicago  a  drop  in  yellow  pine  common  laborers,  82Jc.  per  hr.  accord- 
mills.  Production  continues  at  a  high  timbers,  during  the  last  two  weeks,  ing  to  the  new  scale  effective  June  1. 
rate  with  increasing  improvement  in  Linseed  oil  dropped  2c.  per  gal.  in  .\t-  Bricklayers  and  strucural  iron  workers 
mill  shipments.  Demand  assuming  con-  lanta;  no  other  changes  in  oil  reported,  on  closed  shop  basis.  New  York — Plan 
servative  proportions  as  better  deliv-  Both  40  and  60  per  cent  gelatin  dyna-  proposed  to  grant  bricklayers  $11  per 
eries  induce  buyers  to  show  less  con-  mite  dropped  ic.  per  lb.  in  New  York,  day  for  two  and  one-half  years.  Brick- 
cern  over  forward  requirements.  The  effective  June  6.  layers  demand  contract  at  $12  per  day 
$2.50  base  holds  firm  for  stinicturals)  Latest  changes  in  the  labor  situation  for  two  years.  Employers  previously 
with  the  maximum  on  plates  at  $2.60  may  be  briefly  stated  as  follows:  offered  agreement  of  $10  per  day  for 
per  100  lb.  for  prompt  deliveries.  Bars  Seattle  —  Journeymen  plumbers  and  two  and  one-half  years.  Thirty-eight 
at  minimum  of  $2.40.  f.o.b.  Pittsburgh,  steamfitters  advanced  to  $10  per  eight  of   the   forty-four   crafts    belonging  to 

Some    advances   in    steel   structurals  hr.  day;  helpers  to  $6,  effective  June  1.  the   old    Building   Trades    Council  have 

reported  in  Dallas,  Denver,  San  Fran-  San    Francisco — Carpenters    union    de-  accepted  advances  of  $1  per  day  offered 

Cisco  and  Montreal.     Cement  and  brick  mands   $9  per  day  as  minimum  wage,  by  employers.     Six  crafts  are  still  ne- 

prices    remain    fairly    firm    throughout  against   $8,   as  at  present.     Chicago —  gotiating  for  wage  advances  with  only 

the     country.       Lumber     prices     have  Bricklayers     advanced    from     $1.15    to  one,  the  glaziers,  voting  to  strike. 
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A  Rational  Change 

TWO  cement  companies,  Marquette  and  Universal, 
have  changed  over  from  the  barrel  to  the  sack  as 
the  unit  for  selling  and  invoicing  cement.  This  is  a 
rational  change  that  has  against  it  only  the  minor 
objection  of  requiring  more  figures  to  express  amounts. 
In  all  other  respects  the  sack  unit  is  preferable.  The 
barrel  has  only  historical  interest  in  the  domestic  cement 
market,  for  the  sack  is  the  universal  container  and, 
because  of  its  equivalent  content  of  one  cubic  foot,  is 
well  nigh  the  universal  unit  of  measure  in  estimating. 
The  saving  to  both  purchaser  and  buyer  in  avoiding 
the  conversion  factor  4  in  reckoning  back  and  forth 
from  sack  to  barrel  is  a  step  toward  economy  well  worth 
taking. 

Industrial  Relations  Court  Restricted 

WHILE  the  Kansas  Court  of  Industrial  Relations 
is  not  killed  by  the  recent  decision  of  the  United 
States  Supreme  Court,  as  most  of  the  newspaper  com- 
ments assume,  its  activities  are  unquestionably  seriously 
restricted.  The  case  in  point  was  decided  on  a  special 
issue,  viz.,  the  definition  of  an  emergency  which  permits 
a  state  to  assume  that  a  business  has  a  public  interest 
and  therefore  subject  to  state  control.  The  Supreme 
Court  says  in  effect  that  in  this  case  no  such  emergency 
did  exist  and  therefore  the  state  has  no  right  to  step 
in  to  "curtail  the  right  of  the  employer  on  the  one  hand 
or  of  the  employee  on  the  other  to  contract  about  his 
affairs."  Such  a  decision  was  foreshadowed  when  the 
Industrial  Court  tried  to  endow  with  public  interest  the 
wage  relations  of  a  small  packing  company  and  its  work- 
men. Whether  its  authority  will  be  denied  in  contro- 
versies of  obvious  public  interest  remains  to  be  seen. 
Whatever  be  the  practices  of  the  court,  the  idea  in  its 
formulation  was  a  good  one.  To  protect  the  public  in 
industrial  warfare  is  a  desirable  function  of  the  state. 
That  both  management  and  labor  have  been  denouncing 
the  court  is  fair  evidence  that  it  has  not  been  partial  and 
that  it  has  intended,  at  least,  to  scive  the  public  in  the 
way  for  which  it  was  designed.  Its  activities  are  bound 
to  be  kept  within  proper  legal  limits  by  court  decisions, 
and  it  is  hoped  that  it  will  learn  by  this  latc.«t  decision 
just  how  far  it  can  go  in  its  future  performance. 

Interstate  Power  Transmission 

THE  late.st  group  of  decisions  of  the  United  States 
Supreme  Court  have  particular  interest  to  the  en- 
gineer. We  have  already  called  attention  to  the  rate 
cases  with  their  reiteration  of  the  reproduction-rost- 
new  theory  of  value,  and  to  the  Kan.sas  Industrial  Court 
decision.  A  third  case,  more  important  in  its  implica- 
tions than  in  its  direct  application,  is  the  West  Virginia 
natural  gas  ruling  noted  in  the  newi  column.s  this  week. 
Natural  gas  is  a  disappearing  commodity  so  that  few 
need  worry  about  Its  future  di.«ipos;tion,  but  electrical 
energy,  especially  that  generated  by  falling  water,  is 


the  power  source  of  the  future.  If  it  is  to  be  permitted 
any  state  to  prohibit  the  transmission  of  such  energy 
outside  of  the  state  where  it  is  generated — as  the  state 
of  Maine  now  prohibits — the  full  development  of  the 
country  will  be  seriously  hampered.  Jt  is  inconceivable 
that  the  barrier  of  state  lines  will  be  continued  into 
that  not  distant  future  when  so-called  super-power 
schemes  with  intertied  transmission  lines  become  an 
economic  necessity,  but  the  tendency  of  certain  eastern 
states  is  toward  such  an  end.  The  Supreme  Court's 
decision  that  natural  gas  cannot  be  kept  within  the 
state  would  seem  to  point  to  a  future  application  of  the 
same  rule  to  the  analogous  electric  transmission  situ- 
ation and  to  a  reversal  of  the  hom>"  use-only  tendency 
of  some  of  the  states. 

Cost  of  Detouring 

CDST  of  detours  is  an  item  which  the  average  trav- 
eler seldom  includes  when  he  thinks  of  the  expense 
of  constructing  roads.  Engineers  know  that  detours 
cost  money,  but  even  they  do  not  give  this  cost  the  con- 
sideration it  deserves  perhaps  because  the  main  item 
is  increased  vehicle-operation  cost,  which  is  paid  by 
the  motor  car  owner  and  never  gets  onto  the  construc- 
tion cost  sheet  of  the  engineer's  report.  Ordinarily  the 
highway  official  keeps  detours  in  good  shape  for  travel 
and  continues  them  no  longer  than  he  must  because 
he  respects  the  irritation  of  traffic  driven  out  of  its 
usual  route.  The  fact  that  the  detour  adds  to  the  car 
mileage  of  all  who  must  travel  that  way  is  rather 
ignored  in  comparison,  and  perhaps  wisely,  since  the 
traveler  himself  does  not  think  of  it  greatly  so  long 
as  the  going  is  good.  Yet  in  Wisconsin  last  year,  as 
is  told  in  this  issue,  an  average  of  1,320  vehicles  a  day 
for  81.6  days  traveled  2.15  miles  further  than  by  the 
original  route  on  159  detours.  At  the  reasonably  low 
cost  of  10c.  a  car  mile  for  motor  vehicle  operation  these 
figures  give  $3,686,000  as  the  extra  operating  cost  due 
to  detours  in  a  state  having  a  construction  program 
no  greater  than  that  of  perhaps  a  score  of  main  road 
building  states.  This  sum  contains  nothing  for  the 
direct  cost  of  detour  marking  and  upkeep  nor  does  it 
include  indirect  costs  which  can  be  thought  of,  as  for 
example  drivers  wages  in  motor-truck  haulage.  De- 
tours are  one  of  the  costs  of  i)avcd-road  work  and 
although  they  are  an  unavoidable  cost  and  one  which 
the  improvement  may  return  they  are  nevertheless  real 
costs  which  the  pul)lic  at  the  moment  must  pay  and 
their  reduction  is  a  worthy  problem  for  any  state  high- 
way department. 

Firc-Protcclion  Progress 

NOT  often  is  the  meaning  of  forty  year.s'  advance 
in  fire  protection  outlined  so  .-(trikingiy  as  in  the 
case  of  the  great  Philadeljihia  trainshed  which  was 
destroyed  last  week.  Under  modern  practice  the  fire 
would  have  been   impossible;  the  large  loss,  and  the 
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disorganization  of  a  great  railroad  machine,  would  have 
been  saved,  and  the  imminent  risk  of  a  shocking  list 
of  casualties — which  fortunately  did  not  materialize 
under  the  circumstances — -would  also  have  been  elimi- 
nated. The  views  of  forty  years  ago  tolerated  the 
practice  of  placing  a  huge  building  of  public  assembly, 
filled  with  high  values  and  during  most  of  the  twenty- 
four  hours  full  of  people,  over  a  combustible  floor  and, 
what  is  much  worse,  a  floor  honeycombed  with  closed 
wood-lined  spaces  in  which  a  conflagration  might  breed 
unnoticed.  It  is  now  many  years  since  the  bad  fire 
hazards  residing  in  such  construction  have  been  fully 
realized  and  largely  made  impossible  in  new  building. 
The  advance  in  both  the  science  and  the  art  of  fire 
protection  has  been  steady,  but  sufficiently  unobtrusive 
to  be  little  noticed  by  the  general  public.  The  con- 
tinuance of  existing  hazards,  created  long  ago,  is  a 
natural  sequel.  Moreover,  even  the  most  hazardous 
construction  frequently  finds  itself  validated,  in  effect, 
by  a  long  period  of  safe  existence,  during  which  good 
fortune,  coupled  perhaps  with  constant  watchfulness, 
keeps  fires  from  happening,  and  the  structure  thus 
builds  up  a  history  of  constant  safety.  Fortunately, 
the  development  of  the  study  of  fire  hazards  is  suflli- 
ciently  developed  to  be  able  to  analyze  even  such  time- 
approved  risks  and  point  out  their  dangers  and  how  to 
correct  them.  In  short,  fire  protection,  though  it  may 
yet  have  far  to  go,  has  achieved  most  remarkable 
progress  within  the  past  two  generations.  In  order  that 
this  advance  may  be  fully  applied  to  the  public  advan- 
tage, however,  it  is  of  utmost  importance  that  existing 
hazardous  points  should  be  restudied,  no  matter  how 
long  their  history  of  safety,  and  that  such  protection 
and  safeguarding  be  added  to  them  as  the  modern 
resources  of  the  art  make  available. 

A  Neglected  Resource 

IF  the  resources  of  modern  bridge  construction  are 
to  be  made  fully  available  for  the  solution  of  the 
community's  needs,  more  particularly  in  the  field  of 
highway  construction,  a  restudy  of  suspension  bridge 
possibilities  is  a  necessaiy  step.  More  or  less  by  tacit 
consent  the  type  has  been  relegated  to  a  field  of  rather 
infrequent  service,  namely,  long-span  highway  service, 
with  only  sporadic  application  to  long-span  railway  or 
short-span  highway  crossings.  It  has  been  considered 
unsuitable  for  short  spans,  very  largely,  no  doubt,  on 
the  ground  of  excessive  flexibility  under  the  high  load 
concentrations  of  railways  trains — or,  to  take  the  other 
side  of  the  case,  the  cost  and  difficulty  of  making  a 
suspension  structure  rigid  under  such  service.  Gen- 
eralizing from  the  conclusions  based  on  railway  service 
is  of  doubtful  validity,  however;  the  fundamental  re- 
quirements of  highway  service  are  quite  distinct.  It 
has  been  difficult  to  approach  a  more  precise  study  of 
highway  suspension  possibilities,  because  no  sound  basis 
for  fixing  permissible  deflections — that  is,  the  i-equired 
minimum  degree  of  rigidity — has  become  established. 
Thus,  the  discussion  presented  by  0.  H.  Ammann  in  this 
issue  reopens  a  subject  of  marked  present-day  im- 
portance. With  the  aid  of  further  thinking  in  the 
same  field  that  other  bridge  engineers  can  contribute, 
it  gives  promise  of  building  up  new  and  sounder  views 
of  suspension  bridges,  and  perhaps  of  initiating  a 
distinct  new  departure  in  the  art.  The  engineer  will 
observe,  of  course,  that  if  the  subject  is  important  to 
the  public,   by   dealing   with   the   possibility   of  more 


economical  bridge  construction,  it  is  no  less  important 
to  the  bridge-building  art  itself.  The  restudy  of  the 
subject  is  in  fact  essential  to  well  balanced  progress  of 
the  art.  The  possibility  is  to  be  kept  in  view,  moreover, 
that  out  of  such  study  may  develop  new  types  of  sus- 
pension bridge  construction,  born  of  the  application  of 
the  greatly  improved  present-day  resources  of  practice 
to  a  problem  whose  solution  was  mainly  outlined  a  cen- 
tury ago. 

Road  Location  by  Legislature 

REGARDLESS  of  other  advantages  or  deficiencies 
.  the  road  bill  just  passed  by  the  Illinois  legislature 
is  a  glaring  example  of  the  evils  of  political  interfer- 
ence with  highway  development.  The  governor  has 
backed  the  bill  strongly  and  that  he  will  sign  it  is 
taken  for  granted,  though  this  action  will  be  in  bad 
contrast  to  the  vetoing  of  a  somewhat  similar  bill  by 
the  governor  of  New  York.  This  Illinois  bill  as  origin- 
ally drafted  for  road«  estimated  to  cost  $100,000,000 
was  condemned  severely  by  numerous  public  bodies  on 
account  of  its  vicious  character,  the  30-year  term  of  the 
bonds  and  the  enormous  expenditure  which  it  contem- 
plated. But  during  its  consideration  in  the  legislature 
it  was  amended  enthusiastically  and  recklessly  by  the 
addition  of  numerous  additional  stretches  of  road  pro- 
posed by  individual  members.  In  this  way  the  mileage 
was  increased  to  such  an  extent  that  the  bond  issue 
will  be  insufficient  to  provide  for  it.  Furthermore,  with 
these  additions  tacked  on  haphazard  there  is  no  sys- 
tematic layout  but  rather  an  indiscriminate  collection 
of  improved  roads.  One  saving  feature  is  that  the  bond 
issue  must  still  be  submitted  to  public  vote  and  not 
until  November,  1924.  But  the  fact  that  such  a  bill 
should  be  passed  and  signed  is  extremely  discouraging 
to  those  interested  in  highway  development.  Political 
uses  of  the  bill  are  foreseen  in  selecting  the  roads  to  be 
built  from  time  to  time,  but  even  if  an  attempt  should 
be  made  to  carry  out  its  provisions  with  a  view  to  public 
benefit  it  would  still  fail  to  give  the  people  of  Illinois 
what  it  appears  to  promise  them. 


Work  Ahead  in  Traffic  Control 

FOR  some  years  the  serious  congestion  of  traffic  in 
our  cities  was  like  Mark  Twain's  remark  about  the 
weather — "Every  one  complains  about  it,  but  no  one 
ever  does  anything."  Police  regulation,  of  course,  has 
grown  in  scope  along  with  the  increase  in  automobiles, 
but  in  the  large  centers,  particularly,  mere  regulation 
has  failed  to  keep  step  with  the  difficulties  it  was  de- 
signed to  meet,  and  where  the  police  heads  are  frank 
they  admit  their  inability  to  devise  further  means  of 
reducing  congestion  or  increasing  safety  in  our  city 
streets.  Engineers  everywhere  now  are  beginning  to 
see  that  the  problem  is  one  for  the  engineer  to  attack, 
but  it  is  one  of  comparative  novelty  and  therefore 
the  methods  of  approach  are  neither  obvious  nor  estab- 
lished. In  nearly  all  of  our  cities  the  city  engineers — 
or  in  some  cases  the  engineering  societies — have  been 
studying  how  best  to  go  about  remedying  traffic  con- 
ditions, but  they  are  all  moving  haltingly  and.  unfor- 
tunately, with  little  authority  and  little  help  from  the 
authorities. 

Some  time  ago  this  journal  sent  out  a  letter  to  the 
city  engineers  of  all  the  sizeable  cities  in  the  country 
outlining  the  basic  diflSculties  of  the  traffic  problem  and 
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asking  for  information  as  to  methods  and  pi'ospects 
in  the  various  cities  as  well  as  for  ideas  on  a  proper 
method  of  approach  to  the  general  problem.  The  re- 
sponse has  been  very  favorable.  It  shows  that  many 
minds  are  being  turned  to  the  study  of  the  problem  and 
history  of  human  events  has  long  ago  proved  that  any 
problem  is  solvable  if  enough  people  get  to  work  upon  it. 
The  tabulation  of  the  replies  must  wait  until  some 
further  information  is  received,  but  in  order  to  aid 
those  who  are  thinking  along  these  lines  it  should  be 
worth-while  to  record  some  of  the  high  spots  in  the 
study  of  conditions  that  are  revealed  by  this  correspon- 
dence. 

It  is  apparent  that  in  few  cities  does  the  city  engi- 
neer have  control  or  even  advise  in  the  matter  of  traffic 
movement,  though  the  advisory  capacity  is  more  fre- 
quent than  the  control.  This  relates  to  such  matters 
as  installation  of  traffic  control  signs,  marking  of  park- 
ing spaces,  or  any  of  the  details  connected  with  regula- 
tion. With  very  few  exceptions,  the  traffic  is  controlled 
by  the  police  department,  although  in  some  excepted 
cases  it  is  controlled  by  the  department  of  public  safety 
or  a  special  traffic  committee.  Traffic  increases  are 
obviously  taking  place  in  every  city,  but  only  a  few 
towns  have  made  specific  observations  and  even  in  these 
places  the  observation  has  been  largely  spasmodic. 

Information  concerning  the  evidence  of  pavement 
wear  is  very  indefinite.  Most  of  the  city  engineers 
state  that  there  is  considerable  evidence  of  wear,  but 
this  is  usually  qualified  with  a  statement  to  the  effect 
that  the  pavement  on  which  the  wear  is  evident  is  old 
pavement  that  would  probably  have  broken  down  under 
any  traffic  or  waterbound  macadam  which  cannot  be 
expected  to  stand  up  under  automobile  conditions.  In 
one  city — Hartford,  Conn. — there  have  been  some  very 
accurate  tests  on  the  wear  of  concrete  pavement  extend- 
ing over  nearly  ten  years,  and  these  show  that  the 
average  wear  is  not  appreciable.  The  general  opinion 
seems  to  be  that  the  relation  of  volume  of  traffic  to  wear 
is  indefinite. 

The  replies  as  to  constructive  moves  the  cities  are 
making  toward  opening  new  streets,  widening  streets, 
rerouting  traffic,  etc.,  are  more  encouraging.  In  al- 
most every  case  the  cities  either  have  started  work  on 
some  such  plan  or  have  such  a  plan  in  preparation. 
Such  developments  as  the  parkway  at  Philadelphia  go- 
ing northeast  from  the  City  Hall,  the  opening  of  the 
new  street  by  the  South  Station  in  Bo.ston,  the  pro- 
posed motor  driveway  at  Seattle,  are  all  indications  that 
where  congestion  becomes  unbearable,  the  solution  does 
lie  in  the  rather  expensive  street  openings.  On  account 
of  this  expense,  however,  this  would  seem  to  be  a  move 
of  desperation.  Some  few  cities  have  discussed  rather 
academically  the  question  of  second-.story  streets  and 
arcaded  sidewalks  with  widening  of  the  roadway  to  the 
old  building  line.  Thi.s,  too,  involves  heavy  expense 
which  up  to  date,  at  least,  few  cities  have  been  willing 
or  attempt. 

The  suggestions  for  a  general  policy  of  improving 
traffic  conditions  bear  down  heavily  on  the  parking  evil. 
Engineers  are  agreed  that  there  must  be  strict  control 
of  parking  within  the  limits  of  the  congested  areas, 
that  no  parking  should  be  allowed  in  bu.sy  streets  dur- 
ing rush  hours  or  none  at  all  in  streets  that  are  con- 
gested most  of  the  day  and  that  in  such  areas  vehicles 
should  park  in  side  streets  or  in  vacant  lots  that  can 
be  provided   for  this  purpose.     In  cities  where  most 


of  the  streets  in  the  business  area  are  narrow  and 
congested  throughout  the  day  no  vehicles  other  than  the 
necessary  business  cars  should  be  permitted  to  enter; 
make  all  pleasure  cars  park  outside  of  the  restricted 
area  and  require  the  people  to  walk  the  necessary  few 
blocks  to  reach  their  places  of  business. 

Other  suggestions  for  definite  reform  may  be  sum- 
marized as  follows :  Provide  additional  properly  paved 
routes  and,  what  is  most  important,  educate  people  to 
use  them;  where  streets  ai-e  narrow,  develop  streets 
with  one-way  traffic  parallel  to  each  other  and  have 
them  equally  well  paved  to  facilitate  traffic  movement; 
on  such  streets  make  surface  cars  conform  to  the  one- 
way regulation  and  on  all  streets  where  street  cars  are 
operated  where  there  is  traffic  congestion  increase  the 
distance  between  street  car  stopping  points;  provide 
streets  with  heavy  special  pavements  for  truck  move- 
ment and  require  trucks  to  use  them  as  far  as  possible ; 
provide  attractive  routes  for  pleasure  cars  away  from 
the  more  direct  or  economical  routes  used  by  business 
cars  and  trucks ;  increase  the  size  of  street  intersec- 
tions and  order  their  form  to  be  as  nearly  circular  as 
possible;  make  general  traffic  control  signs  and  methods 
of  directing  traffic  movement  general  throughout  the 
country  so  that  strangers  will  not  have  to  feel  their  way 
in  strange  cities,  thus  delaying  traffic  considerably; 
when  a  traffic  rule  is  made  stick  to  it  for  some  time; 
wherever  possible  open  up  streets  or  roads  as  detours 
for  through  traffic  passing  by  cities  so  that  it  will  not 
be  necessary  for  such  traffic  to  pass  through  the  con- 
gested streets;  wherever  conditions  make  it  desirable 
use  a  system  of  block  signals  to  control  traffic;  on 
streets  where  it  is  not  possible  to  divert  heavj'  traffic 
to  side  streets  make  the  traffic  move  in  two  lines,  so 
that  slow  moving  vehicles  will  not  restrict  the  move- 
ment of  lighter  cars;  put  street  car  lines  on  streets 
that  are  not  required  for  dense  motor-car  movement. 

These,  then,  are  the  specific  suggestions.  No  one  of 
them  is  new,  but  the  collection  of  all  of  them  may  have 
some  value  to  an  engineer  studying  his  local  situation, 
for  every  city  has  its  own  peculiar  conditions  which  can 
be  met  only  by  special  applications  of  some  general  rule. 
It  is  obvious,  however,  that  it  behooves  the  engineers 
of  each  city  to  take  into  their  own  hands  the  study  of 
this  problem.  If  they  do  not,  there  seems  to  be  little 
hope  of  its  early  solution.  The  police  are  at  the  end  of 
their  rope.  The  automobile  associations,  while  doubt- 
less interested,  are  biased  in  favor  of  vehicle  traffic. 
The  ordinary  citizen   can   only  observe  and   complain. 

No  better  work  can  be  done  today  by  a  local  engineer- 
ing society  than  the  organization  for  study  of  the  traffic 
situation  in  its  own  city.  Study  of  the  conditions  is 
imperative,  but  more  than  study  are  required  some 
specific  recommendations  which  must  be  followed  up  by 
the  power  of  continued  appeal  through  all  publicity 
means  available.  The  work  is  peculiarly  the  duty  of 
the  engineering  societies  because  the  cities  have  not 
yet  been  educated  up  to  the  necessity  of  employing; 
some  one  engineer  to  study  the  question,  and  no  indi- 
vidual engineer  will  be  deprived  of  his  just  work  as  he 
would  be  if  the  .society  were  to  make  special  recom- 
mendations regarding  such  things  as  water  supply  or 
.sewerage,  in  which  the  city  quite  appreciates  the  neces- 
sity for  expert  advice. 

Street  congestion  is  the  big  engineering  problem  of 
the  next  decade.  Will  the  engineering  profession  rise 
to  its  opportunities? 
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Possibilities  of  the  Modern  Suspension  Bridge 
for  Moderate  Spans 

A  Reconsideration  of  Some  Current  Views  of  Suspension-Bridge  Limitations,  With  Special  Reference 
to  the  Development  of  the  Type  and  the  Influence  of  Recent  Changes 

By  0.  H.  Ammann 

Civil  Engineer.  New  York  City 


IT  MAY  appear  venturesome,  in  view  of  the  quite 
general  teaching  of  bridge  literature  that  the  sus- 
pension bridge  is  suitable  only  for  very  long  spans,  to 
come  forward  with  a  plea  for  more  general  use  or 
rather  revival  of  the  oldest  and  most  picturesque  type 
of  metal  bridge.  But  the  construction  in  recent  years 
of  a  number  of  highway  and  light  railway  suspension 
bridges  of  moderate  span — 300  ft.  and  lese  to  800  ft. — 


at  comparatively  low  price  will  also  favorably  affect 
the  suspension  bridge.  It  will  permit  the  eyebar-chain 
bridge  to  compete  with  the  wire-cable  bridge  and  with 
other  types  of  bridge  dependent  largely  upon  a  lower- 
grade  material  for  their  compression  members.  It  has 
been  recognized  in  late  years  (as  the  result  of  the 
Quebec  Bridge  failure  and  of  tests)  that  the  eyebar 
chain  has  a  greater  margin  of  strength  than  compres- 


FIG.   1— BROOKLYN  BRIDGE  OVER  THE  EAST  RIVER  AT  NEW   YORK 
structure,    with   a    main    span    of    l.oSoJ    ft.,    is   distin-        for    forty   years,    most   of   tlie   time  'greatly  overloaded;    yet 

,'ice       its  main  structural  parts  are  of  undiminished  service  value. 


guished  for  the  beauty  of  its   lines.     It  has  been 

and  their  successful  service  fully  justify  a  discussion 
on  the  present-day  merits  and  economic  status  of  this 
type. 

Recent  Favoring  Developments — One  of  the  recent 
developments  favorable  to  the  suspertsion  bridge  of  mod- 
erate span  is  the  more  general  use  of  heavy  floors 
in  highway  bridges,  paved  floors  in  place  of  the  old 
light  wooden  floors,  in  railway  bridges  ballasted  solid 
floors  in  place  of  open  tie  floors.  To  carry  the  heavier 
floor  does  not  require  as  much  increase  of  cost  in  the 
suspension  bridge  as  in  other  types.  Introduction  of 
heat-treated  eyebars  of  high  strength  and  elastic  limit 


sion  members,  and  that  relatively  higher  unit-stresses 
are  justified  for  the  former.  This  also  should  influence 
favorably  the  economy  of  the  chain  suspension  bridge. 
Last,  and  not  least,  there  is  a  noticeable  tendency  on  the 
part  of  engineers  and  the  public  towards  recognition  of 
the  value  of  aesthetics  in  bridge  building. 

The  extensive  development  of  highway  traflSc,  which 
brings  a  large  population  into  close  touch  with  remote 
parts  of  the  country,  demands  that  roads  and  their 
bridges  should  meet  certain  aesthetic  requirements.  For 
this  reason  it  may  be  expected  that  the  suspension 
bridge,  because  of  its  pleasing  appearance,  will  regain 
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its  deserved  position  alongside  the  othei"  types.  It  has 
always  and  everywhere  been  regarded  as  an  aesthetically 
superior  tj^pe. 

It  is  not  necessary  to  go  outside  this  country  to  look 
for  examples  illustrating  the  natural  beauty  of  the  sus- 
pension bridge.  Thus,  the  historically  famous  bridge  at 
Newburyport,  Mass.,  though  crude  in  its  proportions 
and  construction,  was  so  excellent  in  its  general  ap- 
pearance that  popular  demand  properly  caused  its 
reconstruction  along  almost  identical  lines.'  The  Brook- 
lyn Bridge,  with  its  simple  massive  towers,  is  as 
famous  for  its  beauty  as  for  its  size,  and  promises  to 
maintain  this  position  many  years  to  come. 

Part  I.     Development  of  the  Suspension  Bridge 

For  a  full  appreciation  of  the  unfavorable  status  of 
the  suspension  bridge  of  moderate  span  it  is  necessary 
to  review  briefly  the  underlying  causes. 

Its  Rise  and  Decline-^Bridge  building  has  undergone 
periodical  modifications  due  both  to  the  introduction 
of  new  materials  and  means  of  construction  and  to 
changes  in  human  conceptions  and  tastes.  The  suspen- 
sion bridge  had  its  era  in  the  first  half  of  the  19th 
century.  Subsequently  it  gave  place  to  other  types,  and 
it  is  significant  that  in  America,  the  country  of  origin 
of  the  modern  suspension  bridge,  this  type  is  today  least 
appreciated  except  for  very  long  spans,  while  in  France, 
where  it  was  introduced  much  later,  it  still  retains  a 
prominent  position. 

The  cause  of  this  decline  lies  largely  in  the  early 
shortcomings  of  the  suspension  bridge.  Having  devel- 
oped during  the  infancy  of  iron  bridges,  when  the 
theory  of  stresses  was  unknown  and  methods  of  fabrica- 
tion and  details  of  construction  were  crude,  it  had  to 
undergo  more  severe  trials  than  the  later  types.  The 
suspension  bridge  began  to  lose  favor  even  before  its 
nature  was  fully  understood.  Methods. of  proportioning 
the  stiffening  system  were  yet  crude  in  1850,  when 
Stephenson,  after  a  series  of  tests  with  models,  decided 
in  favor  of  a  tubular  beam  for  the  Britannia  bridge 
in  place  of  the  projected  suspension  bridge.  About  the 
same  time  Roebling  was  severely  criticized  for  using 
the  suspension  type  for  the  Niagara  railway  bridge, 
although  his  design  represented  a  great  improvement 
over  former  bridges  and  proved  to  be  successful  under 
conditions   prevailing   at   that  time. 

Most  suspension  bridges  existing  today  belong  to  the 
class  of  early  bridges,  which  were  defectively  built. 
There  is  only  a  small  number  of  properly  designed  sus- 
pension bridges. 

Another  unfavorable  circumstance,  applying  to  rail- 
way suspension  bridges  in  particular,  is  found  in  the 
rapid  increase  in  loads.  While  it  is  to  the  credit  of 
the  suspension  bridge  that  such  increases  impair  its 
safety  less  than  that  of  other  types,  there  resulted 
excessive  deflections,  due  to  the  insufficiency  of  early 
PtiflFening  system.i — not,  as  is  often  claimed,  to  inherent 
lack  of  rigidity  of  the  suspension   type. 

The  suspension  bridge  has  also  undoubtedly  fallen 
victim  to  the  commercialization  of  bridge  ron.struction, 
which  set  in  in  the  latter  part  of  the  19th  century, 
following  the  general  trend  toward  cheap  mas.s  produc- 
tion coupled  with  growing  lack  of  appreciation  of 
aesthetics  in  bridge  building.  The  suspension  bridge 
does  not  lend  itself  as  well  to  standardization  and  cheap 
fabrication  as  do  some  other  types,  to  which  it  had  to 
give  way    in    spite   of    its   superior   appearance.     This 


development  has  been  apparent  in  Europe  as  well  as  in 
America. 

Early  Imperfections — The  first  rational  suspension 
bridges  were  built  in  America  by  James  Finley  at 
the  end  of  the  18th  and  the  beginning  of  the  19th 
century.  They  were  remarkably  well  designed  struc- 
tures for  that  time.  Finley  fully  appreciated  the  im- 
portance of  rigidity,  vertically  as  well  as  horizontally, 
and  he  endeavored  to  provide  for  it  by  a  stiff  wooden 
floor.  His  chains,  of  forged  wrought  iron  links,  had  a 
considerable  sag,  about  one-seventh  of  the  span.  The 
floor  was  suspended  from  them  by  vertical  rods;  a 
strong  railing  assisted  in  stiffening  the  floor.  The 
Merrimack  River  bridge  at  Newburyport.  one  of  the 
most  remarkable  bridges  built  after  Finley's  plan,  lasted 
for  a  century   (built  in  1809,  replaced  in  1909). 
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FIG.  2— COXSTANTl.XE  HUIUGE,  ALGliKlA.  TVnCAL  OF 
MODERN  FRENCH  PRACTICE 

Had  Finley's  sound  principles  of  construction  been 
adhered  to  many  of  the  early  suspension  bridge  failures 
would  have  been  avoided.  But  instead  of  adhering  to 
rigid  floor  construction,  later  builders  resorted  to  vari- 
ous seemingly  more  economical  arrangements,  such  as 
inclined  stays,  inclined  planes  of  cables,  flat  catenary, 
etc.,  all  of  which  proved  of  limited  effectiveness. 

Inclined  stays,  first  introduced  in  England  and  widely 
used  there  in  the  early  part  of  the  10th  century,  p-oved 
particularly  fateful.  A  number  of  suspension  bridges 
with  such  stays  failed,  on  account  of  insufficient  resis- 
tance to  wind  pressure  and  this  led  to  the  complete 
abandonment  of  that  type  in  England.  Not  until  1840, 
when  Rendel  repaired  the  Montrose  Bridge  in  Scotland, 
which  had  previously  collapsed,  did  the  effectiveness  of 
a  stiff  floor  again  receive  recognition.  In  the  second 
half  of  the  10th  century  inclined  stays  were  revived  in 
America;   in   connection  with   the  stiffening  tru.ss  and 
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efficient  lateral  bracing,  introduced  meanwhile,  they 
proved  more  effective,  although  they  led  to  occasional 
trouble  on  account  of  uncertain  di.stribution  of  the  load. 

Wire  Cables — The  advent  of  the  wire  cable  consti- 
tuted a  retrogression,  and  was  unquestionably  respon- 
sible for  much  of  the  later  mistrust  in  suspension 
bridges.  The  smaller  weight  of  the  wire  cable,  and 
more  especially  its  greater  elasticity  due  to  higher 
working  stresses,  made  the  problem  of  vertical  and 
horizontal  stiffening  in  bridges  of  moderate  span  more 
difficult.  Moreover,  the  wire  cable,  because  of  the  small 
section  of  its  con.=ti*uent  parts,  was  subject  to  rapid 
deterioration  where  not  properly  protected,  and  this 
has  been  the  cause  of  many  failures,  to  this  day. 

First  introduced  in  America  in  1816  in  a  bridge 
across  the  Schuylkill  in  Philadelphia,  the  wire-cable 
suspension  bridge  found  application  in  the  first  half  of 
the  19th  century  mainly  in  France  and  Switzerland. 
Primitive  as  its  construction  was  in  those  days,  it 
seemed  to  offer  a  cheap  means  of  crossing  deep  valleys 


FIG.  3— RONDOUT  CREEK  BRIDGE  XT  KIXGSTOX,  N.   Y. 
A  link  in  a  main  state  highway,  this  bridge  was  completed 
a  year  ago.     Main  span  705   ft.     Stiffening  trusses  continu- 
ous  between   anchorages.     Floor  of   reinforced  concrete   on 
steel. 

and  wide  rivers.  Many  of  these  wire-cable  bridges  had 
no  vertical  and  lateral  bracing  whatever.  The  wire 
cables  were  often  carelessly  erected  and  poorly  con- 
nected and  anchored,  with  the  result  that  some  strands 
were  found  to  be  strained  beyond  the  elastic  limit  while 
others  remained  slack.  The  collapse  of  many  of  the 
early  French  wire-cable  bridges,  due  to  these  causes  in 
connection  with  overloading,  shook  public  confidence  in 
the  suspension  bridge  and  brought  about  the  substitu- 
tion of  other  types.  Suspension-bridge  building  came 
almost  to  a  standstill  in  France  between  1850  and  1870. 
One  of  the  most  serious  accidents  was  the  failure  of 
the  bridge  at  Angers  in  1850,  which  caused  the  drown- 
ing of  226  soldiers.  During  the  years  1869  to  1881  not 
less  than  six  wire-cable  bridges  collapsed  in  France 
alone.  Not  until  after  the  French  government  in  1870 
had  set  up  rigorous  specifications  regulating  the  con- 
struction and  maintenance  of  suspension  bridges,  and 
important  improvements  had  meanwhile  been  effected 
by 'American  engineers,  was  suspension-bridge  building 
revived  in  France.  The  French  type  of  wire-cable 
bridge  was  introduced  in  America  by  Charles  Ellet  sev- 
eral decades  before,  but  here  also  its  lack  of  rigidity 
Was  revealed,  in  the  failure  during  a  wind  storm  of  the 
Ohio  bridge  at  Wheeling  in  1854,  only  seven  years  after 
its  construction. 

Effect  of  Improved  Theory — The  introduction  of  the- 
ory in  proportioning  suspension  bridges  for  a  time  re- 
tarded rather  than  stimulated  progress  in  the  proper 


FIG.  4— MODERN  FREXCH  SHORT-SPAN' 
SUSPENSION  BRIDGE 
Seine  River  crossing  at   Andelys,   built   1917-lS  ;   span   496 
ft. ;  Arnodin  type. 


direction.  Navier's  excellent  treatise  on  suspension 
bridges  (1823)  inspired  confidence  in  the  unstiffened 
flat  catenary,  with  the  result  that  in  contrast  to  the 
deep  sag  of  i  in  Finley's  bridges  a  sag  of  from  i^ 
to  h  was  adopted  in  later  bridges.  Since  the  effect 
of  temperature  and  elastic  cable  stretch  is  the  more 
severe  the  flatter  the  catenary,  it  became  necessary  to 
give  the  floor  more  flexibility.  The  resulting  loss  in 
rigidity  was  not  compensated  by  the  smaller  vertical 
undulations  of  the  fiat  catenary  under  moving  load, 
nor  by  its  smaller  horizontal  motions  due  to  wind. 
After  Stephenson  had  made  his  extensive  tests  on  mod- 
els, the  function  of  the  stiffening  trusses  in  increasing 
the  rigidity  of  the  floor  became  more  clearly  under- 
stood, and  it  was  the  privilege  and  merit  of  the  Ameri- 
can engineer,  Washington  Roebling,  to  use  for  the  first 
time  rational  stiffening  trusses  in  the  Niagara  railway 
bridge,  completed  in  1855. 

Efforts  to  stiffen  chain  bridges  by  connecting  two 
or  more  chains  in  a  vertical  plane  were  made  very  early, 
as  in  the  Menai  bridge  at  Bangor.  The  Weser  bridge 
at  Hameln,  built  in  1836  and  still  in  use,  was  the  first 
one  in  which  a  complete  diagonal  system  between  a  pair 
of  chains  was  introduced,  but  the  depth  of  truss  thus 
created  in  this  and  similar  bridges  of  that  time  was 
insufficient.  In  1860  such  a  system  was  used  in  the 
railroad  bridge  across  the  Danube  Canal  in  Vienna. 
The  replacement  of  that  bridge  after  24  years  of  service 
became  necessary  not  for  lack  of  rigidity  of  the  system, 
but  for  defects  of  construction  which  were  the  cause 
of  unequal  stresses  in  the  chains  and  excessive  wear 
and  tear. 

The  system  of  deep  braced  chain  trusses  proved  highly 
successful  in  later  highway  bridges,  such  as  the  Seventh 
Avenue  bridge  across  the  Allegheny  River  in  Pitts- 
burgh, built  by  G.  Lindenthal  in  1884,  and  the  Grand 
Avenue  bridge  in  St.  Louis,  built  by  Carl  Gayler  in 
1890.  Stiffening  trusses  attached  to  the  chain  either 
above  or  below  appeared  in  the  second  half  of  the  19th 
century  and  were  successful.  The  Point  Bridge  in 
Pittsburgh,  built  by  Hemberle  in  1877,  was  the  first 
one  in  this  country.  \\Tien  tested  after  completion  it 
showed  remarkable  rigidity,  and  like  other  bridges  of 
the  same  type  it  has  given  good  service  since.  Neglect 
and  consequent  deterioration,  and  greatly  increased 
loads,  made  it  necessary  in  1904  to  replace  the  floor  of 
this  bridge  and  carry  out  other  repairs. 


FIG.  5— RIVETED-CABLE  TYPE — BRESLAU   BRIDGE 
Span  415  ft.  between  tower  centers. 
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The  Modern  Suspension  Bridge — Passing  to  a  survey 
of  suspension  bridges  built  during  the  last  twenty 
years,  it  is  apparent  that  no  change  has  taken  place  in 
broad  conception  of  design.  No  new  types  have  been 
introduced,  but  the  proportions  and  details  of  the  old 
types  have  been  improved. 

Distinct  types  are  today  preferred  in  different  coun- 
tries; the  wire-cable  bridge  with  sepai-ate  stiffening 
truss  in  America,  the  wire-cable  bridge  with  inclined 
stays  in  France  and  its  colonies,  and  the  chain  or 
riveted-chord  bridge  with  stiffening  girder  in  Germany 
and  Austria.  It  seems  paradoxical  that  in  America,  the 
home  of  the  cheaply  manufactured  forged  eyebar,  the 
wire  cable  should  govern  the  field,  whereas  in  Germany, 
where  excellent  wire  is  made  and  no  special  equipment 
for  cheap  manufacture  of  chain  bars  is  available,  the 
chain  or  even  the  riveted  chord  should  be  preferred. 
Obviously  the  selection  of  type  is  influenced  very  largely 
by  other  factors  than  mere  economy,  not  in  the  least 
by  aciherence  to  precedent  and  conventional  practice. 

American  Practice — The  modern  American  suspen- 
sion bridge  is  typified  in  the  Manhattan  Bridge  across 
the  East  River  in  New  York.  Its  characteristics  are 
wire  cables  suspended  from  slender  steel  towers  or 
bents  and  stiffened  by  parallel-chord  stiffening  trusses. 
Several  smaller  bridges  of  this  type  with  spans  ranging 
from  775  to  400  ft.  have  been  built  in  recent  years, 
notably  the  Ohio  bridge  at  Parkersburg,  built  by  Her- 
mann Laub  in  1916,  and  two  bridges  built  by  H.  D. 
Robinson,  one  across  the  La  Grasse  River  at  Massena 
Center,  N.  Y.,  in  1911  and  one  across  Rondout  Creek 
at  Kingston,  N.  Y.,  in  1922.  The  only  distinction  be- 
tween them  is  the  degree  of  continuity  of  the  stiffening 
trusses.  Continuous  trusses,  as  adopted  in  the  King- 
ston bridge,  represent  an  improvement  as  regards  both 
economy  and  rigidity. 

While  these  bridges  give  good  service  for  highway 
traffic  under  present  loads  and  may  be  economical  in 
first  cost,  they  cannot  be  regarded  as  the  most  ad- 
vanced type  suitable  for  moderate  spans.  For  that  we 
must  look  to  the  eyebar  chain,  which  has  the  advantage 
of  greater  weight  and  greater  resistance  against  cor- 
rosion. Eyebar  chains  moreover  permit  efficient  attach- 
ment of  the  stiffening  web  members,  with  which  they 
form  a  unified  and  rigid  main  carrying  system. 

French  Practice — Modern  French  suspension  bridges, 
like  the  American  ones,  are  wire-cable  bridges,  but  they 
embody  two  features  that  make  them  very  economical, 
namely:  the  use  of  wire  ropes  instead  of  parallel-wire 
cables  and  the  arrangement  of  inclined  stays.  Although 
wire  ropes  have  a  somewhat  lower  .strength  than 
straight  parallel  wires  this  disadvantage  is  more  than 
offset  by  their  lower  cost  of  erection.  The  ambiguity 
of  stresses  which  caused  trouble  in  earlier  bridges  with 
inclined  stays  has  been  minimized  in  the  modern  French 
bridges  by  partial  omis.sion  of  the  vertical  suspenders 
and  by  careful  adjustment  of  the  stays  during  erection. 
In  the  system  introduced  by  F.  Arnodin,  the  builder 
of  many  of  the  modern  French  su.spension  bridges,  the 
inclined  stays  extend  from  the  towers  to  near  the  quar- 
ter-points of  the  span,  while  the  middle  portfon  of  the 
span  is  suspended  from  the  cables. 

These  bridges  have  spans  a.s  low  as  2.50  ft.  and  up 
to  900  ft.  The  more  recent  ones  have  a  reinforced- 
concrete  floor.  The  bridge  at  Constantine,  Algeria, 
which  with  a  span  of  540  ft.  crosses  a  gorge  570  ft. 


deep,  is  one  of  the  most  remai-kable  examples  of  this 
type. 

The  Gisclard  system  is  less  appealing  to  the  eye,  but 
appears  to  be  particularly  adapted  to  railway  traffic.  In 
that  system  the  inclined  stays  extend  across  the  entire 
span  and  form  a  main  carrying  system  in  which  the 
material  is  utilized  in  tension  to  the  greatest  possible 
extent.  The  system  was  first  usid  for  a  number  of 
short-span  highway  bridges  in  the  French  Congo,  and 
proved  so  successful  that  in  1907  it  was  adopted  for 
the  510-ft.  span  carrying  the  electric  railway  line  be- 
tween Villefranche  and  Bourg-Madame  in  the  Pyrenees. 
The  maximum  live-load  deflection  of  this  bridge  under 
test  was  only  6  in.,  or  1  1000  of  the  span.  The  system 
has  since  been  used  in  bridges  of  moderate  span  carry- 
ing light  railway  traffic;  they  are  said  to  be  free  of 
vibration.  In  a  competition  in  191^^  for  a  highway 
bridge  of  430-ft.  span  across  the  Saine  at  Vitry  the 
Gisclard  type  proved  cheaper  than  either  beam,  canti- 
lever, arch  or  combination  system. 

Chain  Bridges — Only  a  few  suspension  bridges  ha"e 
been  built  in  central  Europe,  and  nearly  all  are  of  the 
chain   type.     The   Elizabeth   Bridge,   built  in    1903   in 
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FIG.    6— A    S.MALi.   '11  MX   '    Vi'.M      i;i:iiii;io 
The  Borsigsteg  at    F'^rlin,  Gfrmaiiy  ;  span   167  ft, 

Budapest,  is  the  most  prominent  of  them,  and  with  its 
span  of  950  ft.  is  the  longest  suspension  bridge  in 
Europe.  Other  prominent  examples  are  the  Kaiser 
bridge  in  Breslau,  with  a  span  of  415  ft.,  the  Borsigsteg 
in  Berlin,  with  a  span  of  only  167  ft.,  and  the  bridge 
across  the  Rhine  at  Cologne,  completed  in  1915,  with 
a  span  of  605  ft.  None  of  these  chain  bridges  repre- 
sents the  most  economical  type,  and  in  their  selection 
among  competitive  designs  economic  requirements  were 
outbalanced  by  aesthetic  considerations  or  local  policies. 

Part    II.      The    Suspension    Bridge    Compared 
with  Other  Types 

A  bridge  must  be  judged  above  all  by  its  usefulness 
as  a  means  of  communication.  It  should  afford  to  the 
traveling  public  the  same  feeling  of  security,  comfort 
and  pleasure  which  is  enjoyed  on  terra,  firma.  That 
requires  confidence  in  the  safety  of  the  bridge,  a  certain 
minimum  degree  of  rigidity  and,  as  far  as  po.ssible, 
open  view,  undi.sturhed  by  a  net  of  steelwork.  Even  for 
moderate  span-lengths  these  requirements  can  be  met 
in  a  properly  designed  suspension  bridge  as  well  as, 
or  better  than,  in  other  types. 

Safety  and  Prrmnnrncr — There  is  probably  no  ele- 
ment in  a  steel  bridge  which,  after  recent  experiences, 
can  inspire  as  much  confidence  in  its  safety  as  a  cable, 
or,  even  more  so,  an  eyebar  chain.  While  many  early 
suspension  bridges  have  failed  by  the  breaking  of  cables 
or  chains,  the  causes  are  as  outlined  heretofore  and  do 
not  lie  in  inherent  weakness  or  low  margin  of  safety. 
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Further,  these  earb'  failures  of  suspension  bridges  are 
overshadowed  by  a  much  larger  number  of  later,  even 
very  recent,  failures  of  bridges  of  other  types — small 
truss  highway  bridges  broken  down  by  a  motor  vehicle 
bumping  against  a  web  member,  and  the  greatest  railroad 
cantilever  ever  projected,  destroyed  by  the  buckling  of 
one  of  its  compression-chord  members.  In  a  suspension 
bridge  the  possible  hitting  of  a  suspender  by  a  vehicle 
will  at  most  cause  local  damage,  and  even  the  buckling 
of  a  truss  chord  is  not  fatal. 

The  safety  of  a  bridge  is  in  a  way  evidenced  by  its 
durability,  as  this  indicates  the  ability  of  the  bridge 
to  withstand  emergency  conditions,  increase  in  live-loads 
and  deteriorating  effects.  There  are  over  fifty  suspen- 
sion bridges  of  moderate  span  here  and  in  Europe  which 
have  attained  a  life  of  half  a  century.  More  than  a 
score,  mostly  chain  bridges,  date  from  the  first  half  of 
the  19th  century.  At  the  top  of  the  list  are  as  cen- 
tenarians the  Merrimack  River  bridge  at  Newburyport, 


Rigidity — There  is  probably  no  argument  which  has 
been  used  so  indiscriminately  and  unjustly  to  condemn 
the  suspension  bridge  as  that  of  its  alleged  lack  of 
rigidity — and  this  in  spite  of  the  proof  to  the  contrary 
which  is  given  by  well  designed  structures  that  are  in 
satisfactory  service  in  many  countries. 

It  is  true  that  the  suspension  bridge  in  general  is  not 
as  rigid  as  some  other  types,  but  that  does  not  imply 
that  it  is  insufficiently  rigid  for  the  needs  of  traffic. 
The  extreme  rigidity  of  a  simple  span,  for  instance,  is 
incidental  to  its  most  economical  proportions,  and  is  not 
necessarily  a  virtue  or  a  point  of  superiority.  Whether 
a  very  rigid  structure  is  safer  and  more  durable  than 
an  elastic  one  is  by  no  means  a  settled  question.  Syn- 
chronized motions  of  the  load  and  vibrations  of  the 
structure  may  subject  the  rigid  structure  to  much  more 
wear  and  tear  than  the  elastic  one.  Suspension  bridges 
may  be  designed  with  any  degree  of  rigidity  from  that 
of  a  flexible  cable  to  that  of  a  simple  truss  span,  but 


PIG.  7— MAXHATTAX  l;l:llH:i;.  .M(  iST  RlOi'KXT  OF  THE  LONG-SPAN  SUSPENSION  BRIDGES  AT  NEW  YORK 
Carrying    a   double    deck    designed    for    lieavy    loading,    this        absence    of   diagonal    stay    ropes.      With    its    parallel-chord 
structure    differs    structurally    from    the    Brooklyn    Bridge        tru.sses,    it    is    typical    of   spun-cable    suspension   bridges   as 
chiefly  in  its  steel  towers,  two-hinged  stiffening  trusses,  and     -  developed  in  .American  practice. 


the  Tweed  bridge  at  Berwick  (1820),  and  the  Rhone 
bridge  at  Tain  (1823).  Closely  following  are  the  Menai 
bridge  at  Bangor  and  the  bridge  at  Conway  Castle, 
both  built  by  Telford  in  1826.  All  the  foregoing  are 
chain  bridges  ranging  in  span  from  240  to  580  ft.  The 
Saane  bridge  at  Fribourg  in  Switzerland  (1834)  is  the 
oldest  existing  wire-cable  suspension  bridge.  Its  span 
of  870  ft.  was  for  many  years  the  longest.  No  other 
type  of  steel  bridge  can  show  such  a  record. 

Many  suspension  bridges  of  moderate  span  have 
lasted  longer  than  bridges  of  other  types  built  con- 
temporaneously. Roebling's  Niagara  bridge,  often 
cited  as  a  discouraging  example  of  a  railway  suspension 
bridge,  served  its  purpose  for  42  years,  whereas  many 
more  modern  simple-span  railway  'bridges  did  not  last 
over  25  years.  It  is  a  significant  coincidence  that  the 
Victoria  bridge  at  Montreal,  a  tubular  girder,  a  type 
which  at  the  time  of  its  building  was  a  rival  of  the 
suspension  bridge  and  by  many  was  considered  superior, 
was  built  and  replaced  almost  simultaneously  with  the 
Niagara  bridge. 


economy  demands  minimum  rigidity  compatible  with 
traffic  requirements. 

The  deflections  of  a  properly  proportioned  stiffening 
truss  have  nothing  in  common  with  those  of  an  un- 
stiffened  cable.  The  former  are  limited  by  the  elastic 
changes  of  the  material,  while  the  much  larger  de- 
formations of  the  unstiffened  cable  are  due  mainly  to 
the  displacement  of  the  line  of  equilibrium  of  the  cable; 
in  a  large  cable  its  elastic  deformation  may  play  an 
important  part. 

Deflection  Figures — In  a  suspension  bridge  of  300-ft. 
span  carrying  a  light  highway  floor  the  calculated 
deformations  of  the  unstiffened  cable  are  about  eight 
times  as  large  as  the  deflections  of  the  economically 
stiffened  cable.  For  a  span  of  3.000  ft.  the  ratio  is 
about  as  three  to  one.  The  fact  that  so  many  old, 
unstiffened  or  improperly  stiffened,  suspension  bridges 
of  comparatively  short  span  and  light  floor  have  given 
good  service  for  generations  should  therefore  dissipate 
any  concern  about  the  rigidity  of  properly  stiffened 
modern  highway  suspension  bridges  with  spans  as  low 
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as  300  ft.,  particularly  if  a  heavy  paved  floor  is  used. 

Such  reasoned  considerations  are  fully  confirmed  by 
actual  observations.  Old  highway  suspension  bridges 
have  been  observed  to  deflect  as  much  as  1  80  of  the 
span  under  load,  without  signs  of  weakness  in  the 
structure  and  without  serious  impediment  to  the  traffic. 
In  several  cases  where  older  bridges  have  been  recon- 
structed by  providing  a  proper  stiff'ening  system  the 
deflections  have  been  reduced  to  one-fifth  or  less  of  their 
original  amount. 

Let  us  now  see  whether  and  how  far  the  minimum 
required  rigidity  is  compatible  with  economic  and  aes- 
thetic proportions  of  a  stiffened  suspension  bridge.  For 
that  purpose  we  will  assume  the  most  flexible  type  of 
suspension  bridge,  the  wire-cable  bridge  with  separate 
stiffening  truss.  A  short  simple-span  highway  bridge 
is  generally  considered  sufficiently  rigid  if  its  depth  is 
not  less  than  i';  of  its  span  length.  That  corresponds 
to  a  maximum  live-load  deflection  of  about  1  750  of  the 
span.  A  two-hinged  stiffening  truss  of  a  suspension 
bridge,  to  have  the  same  maximum  rigidity,  should 
have  a  depth  of  not  less  than  iH  of  its  total  span  or  tS 
of  its  half  span  (because  each  half  deflects  very  nearly 
as  a  simple  span).  Such  a  depth  is  excessive  for  econ- 
omy and  good  appearance,  and  therefore  the  suspension 
bridge  is  not  well  adapted  for  very  short  spans,  sa5' 
below  300  ft. 

As  the  length  and  width  of  the  bridge  and  therewith 
the  number  of  traffic  units  necessary  to  produce  maxi- 
mum deflection  increase,  it  becomes  permissible  to  allow 
relatively  greater  deflections  under  maximum  load.  In 
other  words  the  permissible  rigidity  is  not  to  be  meas- 
ured by  the  deflection  from  a  maximum  possible  load 
combination,  but  by  the  deflection  produced  by  a  traffic 
unit,  as  a  single  truck  or  a  group  of  a  few  trucks,  an 
electric  car  or  a  single  train,  because  the  deflection 
from  a  combined  load  is  not  only  the  less  probable  and 
the  less  frequent  the  greater  the  number  and  variety  of 
traffic  units,  but  is  produced  only  very  gradually  and 
is  therefore  neither  disturbing  to  the  traffic  nor  detri- 
mental to  the  structure  as  long  as  the  stresses  remain 
within  permissible  limits. 

For  a  highway  bridge  of  300-ft.  span  and  a  roadway 
for  more  than  two  lanes  of  vehicles  the  probability  of 
the  deflection  ever'  reaching  even  one-half  of  the  maxi- 
mum is  extremely  remote,  and  it  is  therefore  permis- 
sible in  a  suspension  bridge  of  that  size  to  make  the 
depth  of  the  stiffening  truss  about  1  40  of  the  snan. 
As  the  span  and  width  increase  the  depth  may  decrea.se 
further,  so  far  as  rigidity  is  concerned.  A  continuous 
stiffening  truss  will  permit  a  relatively  smaller  depth 
than  a  hinged  truss. 

The  King.ston  highway  bridge,  705-ft.  span,  has  a 
continuous  stiffening  truss  with  an  average  depth  of 
12J  ft.  or  1  ,56  of  the  span.  In  the  Cologne  chain  bridge, 
605-ft.  span,  the  depth  of  the  continuous  stiffening 
girder  is  1/54  and  the  theoretical  maximum  deflection 
is  1  547  of  the  span.  Cable  suspension-bridge  designs 
submitted  in  competition  showed  theoretical  deflections 
of  as  much  as  1,316  of  the  .span,  which  was  however 
not  considered  excessive  by  the  able  engineers  who 
compo.sed  the  jury.  In  the  Brooklyn  Bridge,  1,595-ft. 
span,  the  depth  ratio  is  only  1/9.*'.  and  the  maximum 
theoretical  deflection  must  be  close  to  1  .300  of  the  span. 
Yet  all  these  bridges  are  known  to  have  ample  rigidity 
under  actual  traffic  conditions. 


The  Point  Bridge  in  Pittsburgh,  one  of  the  first  chain 
bridges  with  stiffening  truss  attached  to  the  eyebar 
chain,  when  tested  after  completion  showed  a  deflection 
at  the  quarter-points  of  2i  in.  or  only  1  3500  of  the 
total  span  under  a  load  of  two-thirds  of  the  maximum, 
and  the  vibrations  did  not  exceed  ^  in.  either  laterally 
or  vertically. 

For  railway  bridges  the  deflection  is  generally  limited 
to  1/1000  of  the  span  length.  Moreover,  a  single  traffic 
unit,  as  a  heavy  train,  may  produce  nearly  full  deflec- 
tion in  case  the  bridge  carries  only  one  or  two  tracks. 
If  the  number  of  tracks  is  not  more  than  two  the  sus- 
pension bridge  for  railway  traffic  is  therefore  properly 
restricted  to  very  long  spans.     But  if  the  number  of 


FIO.  8— RAILROAD  SUSPENSION  BRIDGE. 

GISCLARD  SYSTRM 

.Span  of  about  500  ft.  acros.s  the  Uuzpge  at  Lapleau.  France. 

tracks  is  greater,  or  if  highway  traffic  is  added,  and 
especially  if  a  ballasted  solid  floor  and  a  braced-chain 
system  of  suspension  are  used,  the  railway  suspension 
bridge  becomes  practicable  with  ample  rigidity  for  spans 
as  low  as  800  ft.  This  was  proved  by  a  suspension 
bridge  design  made  by  G.  Lindenthal  for  the  four-track 
Hell  Gate  bridge  in  New  York  (Trans.  Am.  Soc.  C.  E., 
Vol.  82,  1918,  p.  852),  which  compared  very  favorably 
in  economy  and  rigidity  with  other  designs. 

Several  suspension  bridges  of  comparatively  short 
span  have  been  built  in  France  for  light  narrow-gage 
railways.  They  are  said  to  give  very  satisfactory  serv- 
ice, vibration  being  practically  absent. 

Economy — Much  has  been  written  on  the  comparative 
cost  and  the  so-called  economic  span  limits  of  the  dif- 
ferent types  of  bridge.  While  Ihe  v;iluo  of  such  econ- 
omies cannot  be  questioned,  attention  must  be  called 
to  the  fact  that,  unless  all  possible  latitude  is  allowed 
in  the  many  factors  entering  into  such  investigations, 
the  results  may  be  not  only  valueless  but  highly  mis- 
leading. 
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There  are,  to  be  sure,  certain  economic  laws  which 
are  applicable  if  broadly  applied,  but  most  bridge  eco- 
nomics have  been  based  on  narrow  assumptions  or  per- 
sonal preferences  of  the  analyst  as  to  the  basic  elements 
• — specifications  for  loads,  stresses  and  details,  character 
of  foundations,  prices,  and  the  like.  This  is  clearly 
shown  bj'  the  widely  divergent  conclusions  of  different 
investigators.  One  authority  finds  a  continuous  bridge 
20  per  cent  cheaper  than  a  simple-span  bridge,  while 
another  finds  just  the  reverse.  Two  different  current 
specifications  require,  for  the  same  bridge  and  live-load, 
sections  differing  by  as  much  as  40  per  cent.  The  lower 
economic  limit  of  a  railroad  suspension  bridge  is 
found  by  one  authority  to  be  2,700  ft.,  while  another 
one  finds  the  suspension  type  more  economical  than  any 
other  type  for  a  span  of  800  ft.  Likewise  the  economic 
limit  of  highway  suspension  bridges  is  found  by  dif- 
ferent persons  at  all  the  way  from  400  to  1,500  ft. 

Competitive   bids,   based    upon    given    specifications, 


fact  most  of  the  leading  specifications  are  not  applicable 
to  that  type.  Thus,  it  is  not  fair  to  apply  the  same 
rigorous  specifications  for  loads  or  unit-stresses  to  an 
ordinary  truss  bridge  and  to  the  stiffening  system  of  a 
suspension  bridge.  This  has  been  recognized  in  some 
designs  of  suspension  bridges,  but  is  not  generally  ap- 
preciated. The  stiffening  system  is  not  essential  to  the 
safety  of  a  suspension  bridge,  but  merely  produces 
rigidity,  and  if  it  breaks,  as  has  happened,  the  bridge 
will  not  collapse  and  the  damage  can  be  repaired.  But 
if  a  member  of  an  ordinary  truss  breaks  the  whole 
bridge  will  go  down,  and  the  truss  therefore  must  be 
designed  with  a  greater  margin  of  safety.  Further,  a 
stiffening  system  (owing  to  its  greater  flexibility)  is 
not  subject  to  the  impact  stresses  of  a  truss  bridge. 

It  is  reasonable,  also,  to  allow  somewhat  higher  unit- 
stresses  in  the  cables  or  chains  of  a  suspension  bridge 
than  in  tension  members  of  trusses,  because  the  former 
are  comparatively  free  of  secondary  stresses  from  all 


OLD    "CHAIN   BRIDGE"   AT   NEWBURYPORT.    MASS. 
The  old   bridge  reached   an   age   of    100   years  and   was  so 
much  admired  for  its  appearance  that  the  law  providing  for 

have  in  one  particular  case  of  an  1,800-ft.  span  resulted 
in  the  victory  of  the  cantilever  over  the  suspension 
bridge,  while  in  another  case  of  a  430-ft.  span  the  su.s- 
pension  bridge  was  victorious  over  all  other  types,  with 
a  good  margin. 

It  must  also  be  considered  that  the  results  of  any 
economic  analysis  are  subject  to  radical  modifications 
in  comparatively  short  periods,  due  to  changes  in  the 
relative  cost  of  materials,  in  shop  practice  and  in  facili- 
ties and  methods  of  erection.  As  previously  mentioned 
the  introduction  of  the  heavj'  paved  floor  in  highway 
bridges  and  of  the  ballasted  solid  floor  in  railway 
bridges  is  favorable  to  the  suspension  bridge,  for  with 
increasing  dead-load  the  weight  of  the  stiffening  sys- 
tem of  a  suspension  bridge  decreases,  whereas  the  total 
weight  of  a  simple  truss  or  cantilever  increases  nearly 
in  proportion  to  the  added  weight.  This  favorable  influ- 
ence is  particularly  marked  in  short  spans,  since  in 
these  the  added  weight  of  a  solid  floor  forms  a  large 
proportion  of  the  entire  dead-load. 

The  introduction  of  a  comparatively  cheap  steel  for 
eyebars  will  also  favorably  affect  the  economy  of  the 
suspension  bridge,  for  it  will  favor  the  braced  chain, 
which,  on  account  of  its  superior  rigidity,  is  better 
adapted  to  short  spans  than  the  wire  cable.  High-grade 
steel  for  riveted  members,  allowing  high  stresses  in  the 
stiffening  system,  also  tends  towards  comparatively 
greater  economy  in  suspension  bridges. 

Relative  Unit  Stresses — Economic  comparisons  or 
competitive  designs  are  often  based  upon  specifications 
•which  discriminate  against  th     suspension  bridge.     In 


NEWBURYPORT  BRIDGE  AS  REBUILT 
its  rebuilding  specified  that  its  successor  should  be  rebuilt 
to  similar  lines. 

sources.  They  are  also  less  subject  to  shock  and  vibra- 
tions. 

The  most  economical  type  and  proportions  of  a  sus- 
pension bridge  depend,  more  than  those  of  a  truss,  upon 
the  character  of  load  and  the  comparative  quality  and 
cost  of  material  in  cables  or  chains,  stiffening  trusses 
and  towers,  and  require  careful  investigation  in  any 
particular  case.  It  is  found,  however,  that  some  of  the 
investigations  into  the  economy  of  the  suspension 
bridge  are  based  upon  moi-e  or  less  arbitrarily  selected 
type  and  proportions,  not  always  conducive  to  economy. 

The  economic  span  limit  between  tv\-o  types  of  bridge 
is  very  sensitive  to  changes  in  the  basic  assumptions. 
Graphically  it  is  obtained  as  the  intersection  point  of 
two  cost  curves  that  are  nearly  parallel.  It  jumps  con- 
siderably with  a  comparatively  slight  change  in  the 
relative  location  of  these  curve's  as  affected  by  the 
assumptions. 

While,  therefore,  the  question  of  ultimate  economy  is 
too  complex  to  justify  exact  figures  in  a  general  com- 
parison of  types,  and  a  proper  comparison  in  any  par- 
ticular case  can  only  be  had  by  competitive  bids  based 
upon  rational  specifications,  the  following  general  con- 
clusions may  be  set  down : 

Under  favorable  conditions,  rational  specifications 
and  proper  selection  of  type,  proportions  and  general 
arrangements,  the  suspension  bridge  for  highivay  traf- 
fic will  be  found  economical  for  spans  of  300  ft.  and 
even  less.  For  raihcaij  purposes  the  suspension  bridge 
can  compete  icith  other  types  on  spajis  as  short  as 
800  ft. 
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Some  of  the  Legal  Aspects  of 
Land  Surveying 

Supreme  Court  Decisions  Affecting 

Technical  Problems  Discussed 

and  Summarized 

By  M.  E.  Chamberlin 

Civil  Engineer,  Montevideo.  Minn. 

THE  PRINCIPLES  and  results  of  land  surveying  are 
vital  factors  involved  in  property  rights.  Hence 
it  is  an  important  element  of  a  state's  economic  system. 
It  has  long  constituted  a  considerable  part  of  most 
surveyors'  and  numerous  civil  engineers'  professional 
work.  By  reason  of  obliterated  original  monuments, 
conflicting  sub-divisions,  ambiguous  deed  descriptions 
and  technical  discrepancies  in  earlier  surveys,  land 
surveying  is  no  longer  simply  the  application  of 
mensuration. 

Rarely  is  there  now  a  call  for  a  wholly  original 
survey.  A  re-survey  often  constitutes  the  entire  prob- 
lem, and  in  most  cases  is  far  more  complex  and  difficult 
than  the  original.  Its  successful  solution  requires  the 
exercise  of  a  judicious  mind. 

Though  without  authority,  the  sui-veyor  who  is  em- 
ployed to  make  a  re-survey  must  often  act  as  both 
judge  and  jury,  interpreting  the  law,  hearing  the  tes- 
timony, sifting  the  evidence,  weighing  the  facts,  and 
making  a  consistent  decision.  Having  encountered 
such  perplexities  the  conscientious  engineer  usually 
dodges  when  requested  to  make  a  re-survey. 

Since  the  land  office  officials  of  the  U.  S.  Department 
of  the  Interior  have  ruled,  and  supreme  courts  have 
repeatedly  held,  that  the  purpose  of  a  re-survey  is  to 
replace  lost  or  obliterated  monuments  and  boundary 
lines  in  their  original  location  rather  than  where  they 
evidently  should  be,  the  surveyor  should  be  especially 
diligent  in  securing  every  possible  piece  of  evidence 
which  may  have  any  bearing  on  the  problem. 

The  available  evidence  may  consist  of  testimony  of 
biased  land  owners,  fragments  of  nearly  obliterated 
monuments  the  history  and  identity  of  which  are  un- 
known, faulty  deed  descriptions,  erroneous  plats,  and 
inconsistent  original  survey  field  notes.  This  mass  of 
evidence  may  seem  to  present,  and  often  does  pre- 
sent, an  incompatible,  puzzling  problem.  Hence  the 
necessity  that  the  surveyor  possess  pertinent  legal 
knowledge. 

The  degree  of  accuracy  obtained  in  land  surveying 
should  be  somewhat  in  proportion  to  the  market  value 
of  the  tract,  or  the  nature  and  importance  of  the 
project  hinging  on  the  results  of  the  survey.  In  this 
connection  possible  future  litigation  .should  be  an  incen- 
tive to  the  surveyor  to  solve  the  problem  according 
to  the  most  applicable  legal  decisions.  "The  field  notes," 
one  author  asserts,  "should  be  full  and  explicit,  and, 
especially  in  re-surveys,  should  state  in  plain,  concise 
words  every  material  fact  in  regard  to  the  work."  This 
advice  applies  especially  to  field  notes  which  must  be 
used  as  a  guide  in  writing  deed  descriptions. 

A  competent  surveyor  would  seem  to  be  the  proper 
person  to  write  deed  descriptions;  a  highly  important 
form  of  professional  service.  Every  such  description 
should  be  clear,  concise  and  complete. 

The  following  abbreviated  citations  indicate  the  atti- 
tude of  various  supreme  courts  on  questions  often 
involved  in  the  land  surveyor's  problems: 


Surveyors  have  no  more  authority  than  other  men  to 
determine  boundaries  of  their  own  motion. 

Cronin  vs.  Gore,  38  Mich.  381. 

New  surveys  disturbing  old  boundaries  are  not  to  be 
encouraged.  Toby  vs.  Secor,  Wis.  N.  W.  Rep.  Vol.  19. 

A  deed  must  be  construed  according  to  the  condition  of 
things  at  the  date  thereof. 

Quillen  vs.  Belts,  Del.  39  A.  595. 

The  evident  intention  of  pai-ties  to  a  deed  must  be  given 
eflfect.  Hale  vs.  Docking,  Kan.  51,798. 

A  grant  of  land  bounded  by  a  highway  takes  to  the  center 
of  the  highway.  If  it  be  designed  to  exclude  the  highway,  it 
must  be  so  stated.        Champlin  vs.  Pendleton,  13  Conn.  23. 

A  conveyance  by  metes  and  bounds  will  carry  all  the  land 
included  within  them,  although  it  be  more  or  less  than  is 
stated  in  the  deed.      Butler  vs.  Widger,  7  Cow.  N.  V.  723. 

A  long  established  fence  is,  in  this  case,  better  evidence 
of  actual  boundaries,  settled  by  practical  location,  than  a 
re-survey  made  after  the  monuments  of  the  original  survey 
have  disappeared.  Diehl  vs.  Zauger,  39  Mich.  601. 

When  the  interested  parties  have  long  acquiesced  in  the 
location  of  street  lines  in  supposed  conformity  to  the  plat, 
these  lines  should  be  accepted  as  fixed  monuments  in  locating 
lots  and  blocks  contiguous  thereto. 

Van  den  Brooks  vs.  Coreon,  i8  Mich.  283. 

Where  the  division  line  between  lands  of  adjoining  land- 
owners is  unknown,  they  fix  its  location  by  parol,  each 
party  mutually  agreeing  thereto  and  acting  thereon,  which 
agreement  is  binding,  but  if  the  original  line  is  known,  then 
the  transfer  of  the  land  between  the  two  lines  must  be  in 
writing.  Jenkins  vs.  Trager,  1,0  F.  726. 

A  large  per  cent  of  property  line  disputes  involved 
in  re-surveys  are  settled  according  to  the  advice  of  the 
surveyor  in  conformity  to  the  principles  set  forth  in 
the  above  citations;  and  many  more  might  be  so  set- 
tled to  the  advantage  of  both  parties. 

In  applying  the  general  rule  to  relocate  obliterated  boun- 
daries, the  order  of  application  of  the  evidence  should  be: 
1.  as  to  natural  objects;  2,  as  to  artificial  marks;  3,  as  to 
courses  and  distances.  (As  to  area,  should  be  included 
as  4.     Author.)  Vanish  vs.  Tarhox,  51  N.  W.  1051. 

Where  the  description  in  a  deed  refers  to  a  survey  or 
plat,  the  evidences  of  such  survey  and  the  particulars  shown 
on  the  plat  are  to  be  given  the  same  consideration  as  though 
expressly  cited  in  the  deed. 

Maddox  vs.  Turner,  Tex.  15,  S.  W.  2S7. 
Davis  vs.  Rainsford,  17  Mass.  219. 

Seventy  acres  lying  in  the  southwest  corner  of  a  section 
is  a  good  description,  and,  in  absence  of  definite  evidence  to 
the  contrary,  will  be  in  a  square. 

Walsh  vs.  Ringer,  Ohio  327. 

Where  a  plat  shows  all  the  lots  except  one,  as  lot  A,  to 
be  of  equal  width,  and  the  width  of  all  the  lots,  including 
lot  A,  is  clearly  indicated,  and  a  rc-survry  shows  that  the 
whole  block  exceeds  the  total  platted  distance  the  excess 
must  be  apportioned  among  all  the  lots  in  proportion  to 
their  respective  platted  widths. 

Perclcs  vs.  Magoon,  Wis.  46  N.  W.  1047. 

The  general  rule  that  riparian  rights  extend  along 
straight,  converging  lines  to  the  center  of  a  meandered 
lake-bed  (Shell  vs.  Mnltesnn,  Minn.  S.^  N.  W.  i91)  does  not 
hold  where  the  shore  line  of  the  lake  is  .10  irregular  that 
such  a  uniform  sub-division  would  be  inequitable. 

Scheifert  vn.  Brirgcl,  Minn.  90. 

Jones  v».  Johnson,  18  Now.  U.  S.  100. 

Regarding  the  last-cited  decision  some  legal  author- 
ities apply  the  original  common  law  rule  that  riparian 
rights  extend  to  the  deepest  point  of  the  lake  or  chan- 
nel, on  the  theory  that  the  use  of  the  water,  as  it 
recedes,  is  the  chief  consideration. 
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Water  Supply  and  Irrigation  Works, 
Wichita  Falls,  Tex. 

Earth-Fill  Storage  and  Diversion  Dams  Impouna 

545,000  Acre-Feet — Canal  System  Planned 

to  Irrigate  110,000  Acres 

By  Albert  S.  Fry 

Morgan  Engineering   Co..   Memphis,   Tenn. 

A  LARGE  hydraulic-fill  storage  dam,  a  smaller  diver- 
sion dam  15  miles  downstream,  and  a  system  of 
main  and  lateral  canals  are  under  construction  near 
Wichita  Falls,  Tex.,  by  Wichita  County  Water  Improve- 
ment District  1  to  furnish  a  water  supply  for  the  city 
of  Wichita  Falls  and  to  irrigate  110,000  acres  of  agri- 
cultural land  in  the  valley  of  the  Wichita  River.  The 
works  will  cost  about  $4,500,000. 

Above  the  storage  dam  site,  which  is  40  miles  west 
of  the  city,  the  Big  Wichita  River  has  a  drainage  area 


earth  structure  7,500  ft.  long  with  a  maximum  height 
of  100  ft.  It  contains  about  1,500,000  cu.yd.  of  earth. 
The  storage  reservoir  behind  the  dam  is  13  miles  long 
and  3i  miles  wide.  At  the  level  of  the  spillway  it  has 
a  storage  capacity  of  500,000  acre-feet  and  covers  an 
area  of  20,000  acres.  The  major  portion  of  the  em- 
bankment, 3,000  ft.  long,  is  being  constructed  by  a 
20-in.  electrically-operated  hydraulic  dredge.  Under- 
neath the  dam  a  cutoff  trench  has  been  constructed  and 
backfilled  with  impervious  puddled  material.  Steel  sheet 
piling  extends  below  the  cutoff  trench  into  a  hard  shale 
formation  across  the  river  channel  and  valley. 

Under  one  side  of  the  dam  are  six  concrete  conduits. 
Four  of  these  conduits  will  be  closed  permanently  after 
the  dam  is  completed,  their  purpose  being  to  provide 
for  the  discharge  of  flood  water  during  construction 
before  the  spillway  is  built  and  is  effective.  The  re- 
maining conduits  will  be  used  to  control  the  discharge 
from  the  storage  dam  to  the  diversion  dam. 


-M.\P  OF  BIG  WICHITA  RIVER  IRRIGATION'  AND  WATER  SUPPLY  PROJECT 


of  2,650  square  miles.  Like  many  of  the  water  courses 
in  the  arid  and  semi-arid  regions  it  is  a  flashy  stream. 
The  river  bed  is  entirely  dry  at  certain  seasons  of  the 
year,  with  only  a  small  underground  flow  through  the 
sand,  but  at  flood  times  the  channel  carries  a  large 
volume  of  water.  The  land  in  the  drainage  area  above 
the  storage  dam  is  of  little  value  as  it  consists  for  the 
most  part  of  broken  country  badly  eroded  and  cut  by 
numerous  gulches  and  breaks.  Below  the  diversion 
dam  the  valley  widens  into  a  fertile  plain  of  bottom 
lands  several  miles  wide.  When  supplied  with  a  de- 
pendable source  of  water,  after  the  irrigation  works  are 
constructed,  this  area  will  be  very  profitable  for  culti- 
vation. 

The  average  annual  rainfall  in  this  region  is  27  in., 
and  this  rainfall,  if  properly  distributed  throughout  the 
growing  season,  would  be  sufficient  for  agricultural 
purposes.  However,  the  annual  rainfall  has  been 
as  low  as  15 J  in.,  and  there  are  periods  of  drought 
nearly  every  year  which  cause  the  crops  to  perish.  In 
consequence  it  is  essential  for  the  successful  cultivation 
of  crops  in  this  valley  year  after  year  to  supplement 
the  natural  rainfall  with  irrigation. 

The  available  records  of  discharge  on  Wichita  River 
•indicate  that  there  is  a  sufficient  quantity  of  water  both 
for  water  supply  for  present  and  future  demands  of 
Wichita  Falls  and  for  the  irrigation  of  the  agricultural 
lands. 

Storage   Dam — The   storage    dam    is   a   hydraulic-fill 


A  circular  concrete  spillway  with  a  crest  length  of ' 
565  ft.  will  protect  the  dam  from  large  floods.  This 
spillway,  with  a  depth  over  the  crest  of  10  ft.  and  a 
freeboard  of  5  ft.  to  the  top  of  the  dam,  will  discharge 
about  75,000  sec. -ft.,  which  is  equivalent  to  a  runoff  of 
slightly  more  than  1  in.  in  24  hours  over  the  total  area 
of  the  watershed.  An  emergency  spillway  of  125,000 
sec. -ft.  capacity  will  provide  for  extraordinary  floods. 
The  capacity  of  the  spillways  was  fixed  after  a  study  of 
torm  rainfall  and  recorded  floods  in  the  vicinity  of  the 
dam.  In  general,  large  storms  that  pass  through  cen- 
tral and  eastern  Texas  originate  in  the  Gulf  of  Mexico 
and  swing  northerly  and  easterly.  Some  stoimis,  how- 
ever, have  moved  in  a  northwesterly  direction  nearly  to 
Wichita  Falls.  Study  of  the  movement  of  storms  in' 
Texas  showed  that  it  was  possible  for  a  storm  of  much 
greater  intensity  than  any  so  far  recorded  to  occur  some 
time  over  the  drainage  of  the  Wichita  River  and  that 
it  was  possible  for  such  a  storm  to  come  when  the  reser- 
voir was  full.  Such  being  the  case,  it  was  necessary  to 
provide  ample  spillway  capacity.  The  topography  at 
the  dam  site  makes  it  possible  to  secure  a  large  emer- 
gency spillway  capacity  at  a  low  cost,  which  accounts 
for  the  large  capacity  adopted  for  the  emergency 
spillway. 

Diversion  Dam — The  diversion  dam  is  an  earth  dam 
with  a  concrete  overflow  spillway  at  one  end.  This  dam 
is  4,200  ft.  long  and  will  have  a  maximum  height  of 
55  ft.  above  the  river  bed  and  a  height  of  about  40  ft. 
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above  the  valley  floor  for  the  greater  part  of  its  length. 
The  concrete  spillway  is  310  ft.  long  and  is  a  gravity 
overflow  section  designed  to  discharge  100,000  sec. -ft. 
with  the  water  15  ft.  deep  over  the  crest.  The  earth 
section  of  the  diversion  dam  contains  550,000  cu.yd. 
The  upstream  slopes  are  3  to  1  and  2  to  1  and  the 
downstream  slope  is  2  to  1.  The  upstream  face  will 
be  paved  with  a  12-in.  layer  of  rock  riprap  laid  on  a 
6-in.  gravel  blanket.  Riprap  will  also  be  placed  on  the 
downstream  face  of  the  dam  across  the  river  channel. 
The  reservoir  behind  the  diversion  dam  is  6  miles  long 
and  about  one  mile  wide.  At  the  spillway  level  the 
reservoir  will  have  a  storage  capacity  of  45,000  acre-feet 
and  will  cover  3,000  acres  of  land. 

Distribution  System — The  distribution  system  will 
consist  of  three  main  canals.  The  34-mile  South  Side 
Canal  carrying  1,000  sec. -ft.  begins  at  the  south  end  of 
the  diversion  dam  and  follows  along  the  south  side  of 
the  Wichita  River  valley  to  just  above  Wichita  Falls. 
Water  from  this  canal  will  be  used  both  to  irrigate 
30,000  acres  and  to  feed  water  into  Lake  Wichita  which 
is  the  present  source  of  water  supply  for  Wichita  Falls. 
Lake  Wichita  is  6  miles  from  Wichita  Falls,  whose 
rapid  increase  in  population  from  16.000  in  1918  to 
42,000  in  1922  has  made  necessary  the  additional  sup- 
ply. The  North  Side  Canal  will  branch  from  the  South 
Side  Canal  15  miles  below  the  diversion  dam  and  will 
cross  the  Wichita  River  valley  to  irrigate  35,000  acres 
on  the  north  side.  The  Halliday  Creek  Canal  will  also 
branch  from  the  South  Side  Canal  and  irrigate  45,000 
acres  of  land  southeast  of  Wichita  Falls. 

R.  A.  Thompson  is  chief  engineer  for  the  di.strict  and 
in  direct  charge  of  the  work.  0.  N.  Floyd  is  assistant 
chief  engineer.  The  Morgan  Engineering  Company  is 
consulting  engineer,  L.  L.  Hidinger,  president  of  the 
company,  giving  immediate  supervision  to  the  work 
The  general  contractor  for  the  project  is  the  Callahan 
Construction  Co.,  Dallas,  Tex. 


Extending  London  "Tube"  Railway 

A  six-mile  extension  is  proposed  for  the  City  &  South 
London  Ry.,  the  first  line  of  the  large  system  of  deep- 
level  electrically  operated  "tube"  railways  in  London, 
England.  These  lines  are  distinct  from  the  so-called 
"underground  railways,"  which  are  near  the  surface. 
This  extension  from  the  present  southern  terminal  at 
Clapham  will  connect  with  the  newly  authorized  subur- 
ban line  of  the  Wimbledon  &  Sutton  Railway.  Five  miles 
would  be  in  tunnel  and  it  is  stated  that  the  work  would 
afford  employment  for  20,000  men  for  two  years.  The 
cost  is  e.'itimated  at  $5,930,000  for  con.struction  and 
$6,920,000  for  equipment.  According  to  the  president 
of  the  company  the  tube  lines  did  not  .serve  the  public 
to  advantage  until  they  began  to  extend  beyond  the 
business  district.  A  great  increase  in  passenger  traffic 
is  expected  from  extension  into  suburban  territor>'. 
On  the  existing  line,  7^  miles  long,  the  tunnels  are 
being  enlarged  to  accommodate  the  rolling  stock  of 
other  "tube"  railways.  This  alteration  was  planned 
originally  to  be  carried  out  without  stopping  traffic, 
work  being  prosecuted  only  at  night  and  trainn  running 
through  the  shields.  Owing  to  some  slips  and  an  inrush 
of  water  at  one  point  it  is  stated  that  part  of  the  line 
has  been  closed  to  traffic,  arrangements  being  made  to 
have  tickets  honored  by  bus  and  other  surface  lines 
between  certain   stations. 


Repair  of  Defective  Bridge  Piers 
Cracked  by  Expansion 

By  Landon  G.  Smith 

Bridge  Engineer,  Alabama  Highway  Department,  Montgomery 

A  COUNTY  bridge  built  in  Alabama  last  year  shows 
instructive  result^  of  bad  design  and  construction. 
Soon  after  completion  it  developed  such  dangerous 
symptoms  that  the  writer  was  requested  to  inspect  the 
bridge  and  make  recommendations  for  its  repair.  This 
county  employs  an  engineer  regularly  to  handle  its  road 
and  bridge  construction  and  this  particular  bridge  was 
under  his  supervision,  but  I  cannot  say  whether  he  or 
the  company  which  fabricated  the  steel  made  the  design. 
The  structure  consists  of  six  50-ft.  pony-truss  steel 
spans  with  concrete  floor,  on  five  concrete  piers  and 
two  concrete  abutments.  On  the  downstream  side,  pier 
2  is  cracked  under  both  shoes,  pier  3  cracked  under  one 
shoe,  and  pier  5  cracked  under  one  shoe.     On  the  up- 


End  Eleva+ion  Side  Elevation 

TYPICAL  CRACKING   OF  PIERS   UNDER   SHOES 

stream  end  pier  2  is  cracked  under  one  shoe,  and  pier 
4  is  cracked  under  one  shoe  (numbering  is  from  the 
north).  These  cracks  are  in  various  stages  of  develop- 
ment, one  especially  having  reached  such  a  condition  as 
to  endanger  the  truss  on  that  side,  extending  from  the 
center  of  the  pier  downwards  and  outwards  to  the  face 
about  3  ft.  below  the  bridge  seat.  A  sketch  of  a  typical 
crack  is  shown. 

The  concrete  is  of  very  poor  quality  and  :oor  finish, 
can  be  dislodged  with  a  small  hammer  and  crumbles 
readily.  No  good  .samples  of  the  aggregates  used  were 
available,  but  a  small  quantity  of  sand  which  was  said 
to  be  fiom  the  storage  pile  was  found  quite  dirty,  and 
samples  of  the  concrete  broken  from  piers  indicated 
that  straw  or  grass  was  present  in  the  aggregate. 

A  very  serious  defect  is  found  in  the  method  of 
seating  the  trusses.  No  masonry  plates  are  provided, 
the  shoes  resting  directly  on  the  masonry,  which  in  any 
case  would  offer  so  much  resistance  to  the  movement 
of  the  trusses  from  expansion  and  contraction  as  to 
set  up  very  high  stresses  in  the  concrete  piers  directly 
under  the  seats,  especially  as  the  top  of  the  piers  were 
left  rather  rough.  Such  construction,  with  the  shoes 
anchored  with  two  bolts  in  each,  would  be  a  large  con- 
tributing cause  to  failure  of  the  piers  from  cracking 
off  under  the  bridge  seats. 

The  following  method  of  repair  was  recommended: 
(1)  Incase  the  present  piers  in  a  sheathing  of  1:  2:  4 
concrete  at  least  8  in.  thick,  extending  from  the  pro- 
jection of  the  footings  to  tops  of  piers.  In  this  casing 
place  ?-in.  rods  horizontally  18  in.  apart.  Pour  new 
coping  18  in.  thick  reinforced  with  J-in.  rods  6  in.  on 
centers  placed  across  the  narrow  portion  of  the  piers, 
and  2  in.  above  the  present  top  of  piers.  (2)  Set 
masonry  plates  of  proper  design  to  take  care  of  expan- 
sion and  contraction  on  the  new  coping  and  anchored 
thereto. 
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An  Interview: 


IViih  W.  W.  FISHER  and 

Division  Engineer.  Department  of  Highways.  Cincinnati.  Oni< 


JOSEPH  GRADISON 

Gradison  Construction  Co..  General  Contractors,  Cincinnali,  Ohio. 


By  C.  S.  HILL 

Associate  Editor, 
Engineering  News-Ra 


Winter  Construction  of  Concrete  Roads 

Advantage  to  the  Contractor  Important,  and  Careful  Tests  Indicate  that 
I  The  Engineer  Loses  Nothing  in  Strength  and  Finish  of  his  Pavement 


THERE  IS  no  fund  of  experience  in  winter  con- 
struction of  concrete  roads.  The  operation  has  been 
attempted  only  a  few  times.  Perhaps  no  contractor  has 
undertaken  it  more  than  once.  Any  conclusions  that 
any  one  can  draw  from  his  own  knowledge  are,  there- 
fore, individual  and  must  be  held  open  to  revision  as 
evidence  accumulates.  It  can  be  said,  however,  of  the 
specific  operation  of  which  the  following  experience  is 
related,  that  it  is  one  of  tlje  most  extensive  and  most 
seriously  considered  winter  road  jobs  ever  completed 
and  indicates  several  conclusions  with  considerable 
certainty. 

The  operation  consisted  of  improving  with  plain  con- 
crete pavement  the  Cincinnati-Brockville  road  for  a 
distance  of  4.7  miles.  The  pavement  was  20  ft.  wide 
with  an  8^ — 10^ — S^-in.  section.    All  curves  were  super- 


FIG.  1 — OIL  BURNERS  HEAT 


elevated  and  all  sharper  than  5  deg.  were  widened.  In 
every  respect  a  high-class  structure  was  the  object. 
The  winter  season  in  Southern  Ohio  lasts  about  four 
months,  from  November  to  April.  On  Nov.  24  the  work 
was  oi'dered  suspended,  as  the  specifications  direct,  on 
account  of  cold  weather,  at  which  time  1.2  miles  or 
approximately  13,500  sq.yd.  of  concrete  pavement  re- 
mained to  be  placed.  The  contractor  immediately 
applied  for  special  permission  to  continue  the  laying  of 
pavement,  which  was  granted  according  to  the  specifica- 
tions, with  the  additional  stipulation  that  no  concreting 
could  be  done  at  temperatures  below  26  deg.  F. 

The  Ohio  specifications  recognize  weather  as  an  ele- 
ment by  the  following  clauses : 

Suspension  of  Work:  For  such  period  as  is  necessary  or 
during  such  time  as  the  weather  is  unsuitable  for  doing  the 
work  the  Director  may  suspend  the  work  at  places  or  alto- 
gether, if  in  his  opinion  public  need  requires  it.  Upon  any 
.  stoppage  of  the  work,  all  material  shall  be  safely  placed  so 
as  not  to  obstruct  or  impede  travel  on  the  right-of-way. 

Protectior.  from  Freezing:  No  concrete  shall  be  mixed 
or  placed  during  freezing  temperature  except  by  special 
PERMISSION  of  the  Director.  If  at  any  time  during  the 
progress  of  the  work  the  temperatures  drop  below  forty 
degrees    F.,  the   water    and   aggregates    shall   be   heated. 


Special  precautions  shall  be  taken  to  prevent  all  concrete 
from  freezing  after  it  is  placed  in  position  until  the  con- 
crete has  thoroughly  hardened.  Manure  shall  not  be  used 
as  a  protection  for  green  concrete. 

Any  concrete  showing  injury  by  freezing  shall  be  re- 
moved and  replaced  at  the  expense  of  the  contractor.  In 
no  case  shall  concrete  be  deposited  upon  frozen  subgrade. 

Consideration  of  the  operation  takes  two  directions: 
(1)  Contracting  problems  involved  in  performing  the 
work,  discussed  by  Mr.  Gradison,  and  (2)  the  engineer- 
ing results,  from  information  given  by  Mr.  Fisher. 

Contracting  Problems — When  orders  were  received  to 
discontinue  work  there  was  about  one  mile  unfinished 
on  the  5-mile  contract  section  B  and  three  miles  unfin- 
ished on  Section  A.  a  4-mile  contract.  The  situation 
was  as  follows: 

Section  B  was  being  constructed  by  a  combination 
truck  and  industrial  railway  haulage  plan,  the  sand  and 
gravel  being  washed  in  the  contractor's  own  pit,  trans- 
ported in  batch  boxes  on  trucks  about  three  miles  to 
an  unloading  station,  where  the  boxes  were  transferred 
from  trucks  to  cars,  and  then  hauled  by  locomotives  to 
the  mixer.  Section  A  was  being  constructed  of  mate- 
rials delivered  by  railway,  hauled  to  the  job,  dumped 
on  the  subgrade  and  fed  to  the  mixer  by  wheelbarrows. 
About  10,000  bbl.  of  cement  on  hand  were  stored  in 
different  sheds  along  the  road  under  construction  and 
at  the  railway. 

Confronting  the  contractor  were  two  problems,  if 
work  were  discontinued.  The  first  was  the  storage  and 
care  of  tHe  cement  to  prevent  deterioration.  The 
second  was  the  disruption  of  a  skilled  organization  if 
the  men  operating  the  gravel  plant,  trucks,  locomotives, 
pumps,  tractors,  and  other  machinery  were  laid  off. 
These  problems  involved  chiefly  the  work  on  Section  B. 
At  the  time  the  order  to  discontinue  was  received  work 
was  proceeding  on  both  sections.  No  effort  was  made 
to  continue  on  Section  A  as  only  unskilled  labor  was 
involved,  but,  for  the  reasons  indicated,  permission  was 
secured  to  continue  Section  B.  and  operations  were 
actually  resumed  on  Dec.  11.  after  16  days'  delay  mak- 
ing ready  for  winter  work. 

In  preparation  for  cold-weather  operation  the  2-in. 
water  supply  line  was  relaid  with  drain  cocks  at  low 
points  and  covered  in  a  trench  averaging  2  ft.  in  depth. 
Two  oil  burners  with  flame  projectors  were  installed 
above  the  mouth  of  a  Koehring  paving  mixer  so  that 
the  flame  was  projected  directly  into  the  drum.  A  coil 
in  the  radiator  tank  heated  the  mixing  water.  A  four- 
burner  (oil)  asphalt  heater  was  used  to  remove  any 
frost  observed  and  to  dry  the  subgrade.  Another 
portable  heater  was  bought  to  thaw  out  batch  boxes 
of  sand  and  gravel  which  had  stood  over  night.  In 
the  sand  and  gravel  bins  at  the  pit.  steam  jets  were 
installed,  taking  steam  from  the  boiler  of  the  crusher 
which  reduced  oversize  stones.  The  washed  sand  and 
gravel  easily  froze  if  it  stood  in  bins  and  boxes. 
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To  prevent  frost  action  on  the  green  pavement  and 
on  the  subgrade  they  were  covered.  For  the  concrete 
slab  peaked  frames  10x23  ft.  were  built  of  light  timbers 
and  covered  with  tarpaulins.  When  placed  over  the 
slab,  lanterns  and  oil  lamps  were  hung  under  the 
tarpaulin,  their  number  depending  on  the  expected  tem- 
perature. The  frames  and  lanterns  were  kept  in  place 
48  hours  unless  before  the  expiration  of  that  time  the 
temperature  rose  above  freezing,  and  then  the  frames 
were  taken  off  and  moved  ahead  and  the  slab  was 
covered  with  4  to  6  in.  of  straw.  There  were  enough 
frames  and  tarpaulins  to  cover  250  lin.ft.  To  protect 
the  subgrade  it  was  covered  with  6  in.  of  straw  for 
250  to  350  ft.  ahead. 

Briefly  the  cold-weather  operations  led  to  the  follow- 
ing observations : 

1.  It  was  necessary  to  wash  every  day  the  gravel  for 
the  day's  work.  As  long  as  washing  was  continuous 
there  was  no  trouble  but  if  it  was  stopped  for  any 
time  the  pipes  froze  and  had  to  be  thawed. 

2.  The  most  difficult  task  was  keeping  up  the  water 
supply  to  the  mixer.  Constant  attention  was  required. 
Pipes  and  pumps  had  to  be  drained  every  night  and 
every  morning  the  pumps  had  to  be  primed.  With  all 
this,  quite  often,  low  places  had  to  be  looked  after  where 
the  accumulation  of  a  little  slush  would  stop  the  flow 
and  the  pipes  would  freeze. 

3.  The  increased  cost  of  operation  was  small  except 
for  the  outlay  for  special  equipment;  the  actual  extra 
labor  cost  was  small.  In  summer  the  slab  has  to  be 
covered  with  burlap  and  sprinkled  for  10  days,  and  the 
labor  of  covering  to  prevent  freezing  is  no  greater. 

4.  Labor  for  subgrading  was  increased  very  little 
because  no  attempt  was  made  to  subgrade  when  it  was 
cold  enough  to  freeze  the  ground  under  the  covering. 

5.  The  extra  cost  was  for  oil  for  heating  the  mixture 
and  thawing  the  subgrade  and  this  varied  as  the  tem- 
perature conditions  varied. 

6.  It  was  absolutely  no  trouble  to  keep  the  concrete 
from  freezing  after  it  was  laid.  Keeping  frost  from 
the  raw  materials  was  the  greatest  difficulty. 
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In  general,  the  conclusion,  quoting  Mr.  Gradison 
directly,  is  as  follows: 

"Our  deductions  are  that  winter  work  is  not  only 
advisable,  but  should  be  made  compul.'<ory.  It  h^ps  the 
legitimate  contractor  to  build  up  an  organization  of 
men  who  are  skillful  and  able,  and  who,  by  knowing 
that  they  will  have  work  all  year  round,  will  make  con- 
tracting their  profession.  Usually,  contractors'  help  is 
a  floating  help;  men  work  for  contractors  when  they 
cannot  get  anything  else  to  do.     By  continuing  work 


through  the  winter,  it  relieves  the  cement  mills  and 
gravel  plants  and  railroad  companies  from  the  terrible 
burden  they  have  to  cari-y  during  the  working  season, 
which  in  our  territory  is  limited  to  the  period  from 
May  to  November;  the  cement  mills  and  the  gravel 
plants,  which  have  to  distribute  their  12  months'  over- 
head over  a  production  season  of  five  months,  should 
be  able  to  sell  their  product  cheaper;  and  the  railroads 
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by  having  their  equipment  moved  all  year  round  should 
be  able  to  derive  the  same  revenue  at  cheaper  freight 
rates.  Of  course,  there  is  no  question  but  that  work 
during  the  winter  is  more  expensive  than  during  the 
summer,  mostly  on  account  of  the  shortage  of  daylight ; 
on  the  other  hand,  labor  is  easier  to  get." 

Engineering  Results— Viuvmz  the  period  from  Dec. 
11,  1922,  to  March  10,  1923,  inclusive,  concrete  pavement 
was  laid  on  34  days  as  follows:  4  days  in  December, 
22  days  in  January,  4  days  in  February  and  4  days  in 
March.  A  total  of  4,587  ft.,  or  about  10,547  sq.yd.  was 
laid,  averaging  134.9  ft.  or  310.2  sq.yd.  per  working 
day.  Tests  made  on  6xl2-in.  cylinders  of  the  same  con- 
crete cured  under  the  same  conditions  as  was  the 
pavement  showed  the  following  compressive  strengths: 

Date  Made  Days'  Old 

I-  3-2}  21 

1-  }-23  28 

1-19-23  M 

1-19-23  28 

1-26-23  21 

1-26-23  28 

3-  9-23  28 

3-  9-23  28 

3-  9-23  8 

From  an  engineering  standpoint,  Mr.  Fisher  observes 
that  conclusions  on  winter  construction  of  concrete 
roads  must  necessarily  be  general  and  open  to  revision 
when  based  on  the  limited  amount  of  pavement  laid 
during  the  past  three  months.  The  results  obtained, 
however,  indicate  that  the  quality  of  concrete  and  finish 
compare  favorably  with  summer  work. 

In  the  work  described,  it  was  possible  to  carry  on 
subgrade  since  the  old  macadam  road  was  used  as  a 
base  after  scarifying,  spreading  the  stone  to  full  width 
of  new  concrete,  and  rolling.  The  preparation  of  an 
earth  subgrade  would  have  been  impossible.  Only  by 
anticipating  winter  work  and  preparing  and  protecting 
from  freezing  a  long  stretch  of  subgrade  ahead  could 
concreting  proceed  on  an  earth  subgrade;  and  even  then 
diflkulty  would  be  encountered  in  the  final  rolling  neces- 
sary to  compact  the  inevitable  rutting  of  subgrade  far 
ahead  of  the  mixer.  A  specified  stone  or  gravel  sub- 
grade  would  necessarily  increase  the  cost  of  road 
construction. 


Total  Load 

Lb.  per  Sq  In 

150.100 

5,300 

146.900 

5.200 

90,500 

3.200 

96.600 

3,420 

103,300 

3,660 

107.600 

3,800 

140,700 

4,980 

152,600 

5,400 

55,700 

1,970 

1084 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  25 


The  economies  of  winter  concreting  involve,  of  course, 
a  comparative  study  of  summer  and  winter  costs,  and 
public  convenience,  in  addition  to  careful  and  extensive 
tests  of  construction  methods  and  the  quality  of  work 
obtained.  Present  practice  has  established  that  the  best 
results  in  construction,  economy  and  public  convenience 
are  obtained  by  completing  contracts  before  winter. 
How  better  progress  can  be  obtained  during  the  usual 
construction  period  is  a  question  for  authorities  letting 
road  contracts;  possibly  allowing  estimates  on  stated 
lengths  of  completed  pavement  or  a  bonus  and  penalty 
clause  in  contract  might  tend  to  speed  up  the  completion 
of  contracts. 

The  next  article  in  this  series  will  appear  in  an  early 
issue. — Editor. 


Fires  in  Formwork  in  Concrete  Buildings 

Two  FIRES  in  formwork  of  concrete  buildings  under 
construction  occurred  within  three  days  of  each 
other  last  January  and  have  been  reported  recently. 
The  first,  on  Jan.  4,  was  in  the  McDougall  terminal 
warehouse  at  Duluth  and  the  second,  on  Jan.  7,  in  the 
James  Butler  warehouse  at  Long  Island  City,  N.  Y. 

The  Duluth  building  is  to  be  488  ft.  long  and  130  ft. 
wide  and  was  five  stories  high  at  the  south  end  and  four 
stories  high  at  the  rest  of  the  building  at  the  time  of 
the  fire.  It  is  of  a  flat-slab  reinforced-concrete  type, 
floor  slabs  9  to  10  in.  thick,  roof  6  in.,  all  reinforced  by 
i-in.  and  J-in.  steel  rods.  The  columns  are  22  to  30  in. 
in  diameter,  reinforced  with  four  to  eight  'i-  and  1-in. 
straight  rods  and  i-in.  spiral  reinforcement.  The  con- 
crete was  one  part  cement,  two  parts  lake  sand,  and 
four  parts  gravel  for  the  slabs,  and  for  the  columns  a 
1 :2 :3  mixture  of  the  same  material.  The  first  floor  was 
completed  in  October,  the  second  and  third  in  November, 
and  the  fourth  during  December,  with  the  exception  of 
the  north  end  of  the  fourth  floor  which  was  completed 
the  day  before  the  fire. 

The  floor  form  boards  and  struts  had  been  removed 
from  the  first  and  second  floors,  but  at  the  time  of  the 
fire  were  still  in  place  on  the  third,  fourth  and  fifth 
floors.  These  forms  were  made  of  »-in.  lumber,  surfaced 
on  one  side  and  two  edges.  The  struts  were  4  x  4-in. 
rough  sticks,  set  4  ft.  on  the  centers  throughout  the 
third,  fourth  and  fifth  floors,  there  being  about  1,000,000 
b.ft.  in  all  the  building.  The  fourth  and  fifth  floors 
were  covered  with  3-in.  shavings  and  these  floors  were 
heated  with  salamanders  burning  hard  coal,  coke  being 
unobtainable.  The  third,  foui-th  and  fifth  floors  were 
inclosed  with  heavy  canvas  curtains.  There  were  no 
division  walls  and,  with  the  exception  of  the  curtains 
inclosing  certain  floors,  the  building  was  entirely  open. 
On  Jan.  4  there  was  a  temperature  of  about  30  deg. 
above  zero  and  a  northwest  wind  of  10  to  12  miles  an 
hour.  The  fire  was  discovered  at  5.15  p.m.  after  most 
of  the  men  had  left.  It  was  at  the  north  end  of  the 
third  floor  in  the  canvas  curtains  and  presumably  origi- 
nated from  one  of  the  salamanders.  An  alarm  was  im- 
mediately turned  in  but  the  fire  spread  so  rapidly  that 
Within  15  min.  the  entire  fourth  and  fifth  floors  were 
ablaze  and  the  three  men  who  were  in  the  building  had 
difficulty  in  getting  out.  The  fire  burned  rapidly  and 
fiercely  for  some  20  min.  and  continued  for  about  li  hr. 
before  it  was  under  control.  Notwithstanding  the  fact 
that  the  building  was  accessible  on  all  sides,  the  fire 


department  had  little  chance  to  be  of  value  except  to 
save  exterior  framework,  the  concreting  tower  and  the 
derricks.  The  fire  was  in  the  falsework  and  in  the 
shaving  protection  of  the  floors. 

As  the  struts  burned  and  fell,  the  ends  of  the  floor 
forms  dropped  down  allowing  the  fire  to  get  in  between 
the  floor  forms  and  the  concrete,  completely  destroying 
the  lumber  and  heavily  damaging  the  slabs.  The  outer 
coverings  on  all  columns,  on  the  fourth  and  fifth  floors 
and  part  of  the  third  floor,  was  cracked  and  disin- 
tegrated and  the  cores  inside  the  spiral  reinforcement 
were  in  some  places  damaged  beyond  repair.  The  fourth 
and  fifth  floor  slabs  were  badly  chipped  and  cracked 
on  the  under  surface,  making  necessary  replacement  of 
a  large  part,  and  the  outside  columns  on  the  west  side 
of  the  third,  fourth  and  fifth  floors  were  badly  chipped 
and  cracked.  The  fourth  floor  at  the  north  end  of  the 
building  was  finished  the  day  before  the  fire  and  com- 
pletely collapsed.  The  total  loss  was  figured  at  from 
$175,000  to  $200,000. 

The  fire  in  this  building  is  described  in  the  Quarterly 
of  the  National  Fire  Protection  Association  for  April, 
1923,  and  also  by  A.  R.  Lord  in  the  Proceedings  of  the 
American  Concrete  Institute,  Vol.  19,  1923. 

The  James  Butler  Fire — The  James  Butler  Grocery 
warehouse  in  Long  Island  City  is  to  be  a  si.x-story  re- 
inforced-concrete warehouse.  The  floors  were  also  of 
the  flat-slab  type.  At  the  time  of  the  fire  all  the  slabs 
on  the  first  and  second  floors  had  been  poured  with  the 
exception  of  25  per  cent  of  the  second  floor  at  the  south- 
west corner.  Struts  and  forms  for  the  unfinished  part 
were  not  up,  but  forms  for  about  10  per  cent  of  the 
third  floor  were  in  place  near  the  northeast  corner. 
None  of  the  slabs  on  the  third  floor  had  been  poured. 
There  were  thirty  open  coke-fuel  furnaces  used  as 
salamanders  to  prevent  fresh  concrete  from  freezing. 

The  fire  originated  in  a  canvas  curtain  on  the  first 
floor  at  the  northwest  section  of  the  building,  either 
from  a  flying  spark  or  from  contact  with  a  salamander. 
A  space  100  by  120  feet  at  the  northerly  end  was  cur- 
tained off  by  canvas  and  the  thirty  salamanders  were 
in  use  here  to  dry  the  floor.  The  fire  was  discovered  by 
a  watchman  who  had  shortly  before  placed  fresh  coke 
on  the  salamanders.  He  attempted  to  extinguish  the 
burning  canvas  while  another  w^atchman  blew  his 
whistle  to  attract  attention.  The  fire  department  arrived 
soon  thereafter,  but  by  that  time  all  the  canvas  cur- 
tains on  the  first  floor  were  ignited  and  these  in  turn 
set  fire  to  the  wooden  forms  for  the  second  and  third 
floor  concrete  arches.  All  of  these  forms  were  either 
completely  burned  or  badly  damaged  and  five  half  panels 
of  new  concrete  floor  slabs  coHapsed.  The  concrete 
columns  and  the  steel  plate  girder  protection  were  badly 
spalled. 

In  the  conclusions  regarding  these  fires,  the  Quarterly 
of  the  National  Fire  Protection  Association  states  that 
they  illustrate  the  importance  of  the  fire  hazard  in- 
volved in  the  construction  of  concrete  buildings  due  to 

(1)  the  large  amount  of  lumber  for  construction  of  the 
wooden  forms  for  floor  arches,  columns,  and  walls,  and 

(2)  the  high  fire  hazard  resulting  from  the  use  of 
numerous  salamanders  or  similar  furnaces  for  heating 
large  areas  in  order  to  make  it  possible  to  pour  the  con- 
crete during  freezing  weather.  The  canvas  curtains 
for  inclosing  the  heated  area  act  as  effective  kindling 
material  to  ignite  lumber  contained  in  the  wooden  forms. 
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Experience  with  Activated-Sludge 
Plant  at  Eldorado,  Kan. 

After  Oil  Boom  Septic  Tank  and  Chlorination  Plant 

Changed  to  Activated  Sludge — New  City 

Managers  Practice  False  Economy 

By  Albert  H.  Jewell 

Chief  Engineer,  Kansas   State  Board  of  Health. 
Lawrence,  Kansas 

In  his  letter  transmitting  this  article  Mr. 
Jewell  says,  "I  heartily  endorse  the  editorial,  'No 
Royal  Road  to  Sewage  Treatment,'  in  your  issue 
of  April  5, 1923,  p.  609.  The  situation  at  Eldorado 
illustrates  the  point  of  the  editorial.  There  is  no 
one  set  system  to  be  used  in  all  cases  and  in  most 
cases  individuality  will  have  to  be  expressed  by 
the  engineer  using  such  combinations  of  sewage 
treatment  as  are  needed  to  accomplish  the  end  in 
view." — Editor. 

WHEN  OIL  was  found  in  Butler  County,  Kansas, 
in  1915,  Eldorado,  the  county  seat,  had  a  popula- 
tion of  2,705.  In  1918  the  population  had  increased  to 
16,246.  It  is  obvious  that  the  water  and  sewerage  sys- 
tems were  entirely  inadequate.  On  account  of  the 
town's  mushroom  growth,  it  was  not  plain  whether  im- 
provements of  a  temporary  or  a  permanent  nature 
should  be  made.  Sewage  had  been  disposed  of  by 
means  of  two  septic  tanks  each  18  ft.  wide  and  58  ft. 
long,  having  an  average  depth  of  8  ft.  The  effluent 
from  the  tanks  was  chlorinated  in  a  mixing  chamber 
having  a  detention  period  of  about  a  half-hour.  The 
effluent  was  discharged  into  the  Walnut  River,  which  is 
used  as  a  source  of  water  supply  by  the  town  of  Augusta, 
fifteen  miles  downstream,  and  later  Douglass. 

Change  to  Activation  —  Preliminary  investigations 
showed  that  if  secondary  treatment  were  to  be  employed 
the  sewage  would  have  to  be  pumped  and  that  there 
was  a  limited  area  which  could  be  used  for  secondary 
treatment.  An  estimate  of  tank  treatment  with  sprin- 
kling filters  was  $125,000.  Activated  sludge  was  investi- 
gated by  Bert  Wells,  city  manager,  and  C.  A.  Haskins, 
then  engineer  for  the  Kansas  State  Board  of  Health. 
They  received  valuable  help  from  sewerage  commission- 
ers of  Chicago  and  Milwaukee  as  well  as  several  con- 
sulting engineers.  An  estimate  of  the  cost  of  remodel- 
ing one  of  the  septic  tanks  into  an  activated-sludge 
plant  and  of  constructing  two  settling  basins  was  about 
$20,000,  the  difference  between  a  sprinkling  filter  in- 
stallation and  the  activated-sludge  plant  being  about 
$105,000.  Interest  at  five  per  cent  on  this  difference 
would  give  $5,000  per  year  to  take  care  of  the  higher 
operating  coat  of  the  activated-.sludge  plant.  In  the 
estimates  it  was  considered  that  in  either  case  two  men 
would  be  required  at  an  expense  of  not  leas  than  $2,400 
per  year.  Power  for  the  sprinkling  filter  plant  would 
be  $1,.500  per  year  and  for  the  activated  sludge  plant 
$3,000  per  year.  Taking  all  of  these  conditions  into 
consideration,  with  special  emphasis  on  the  fact  that 
it  was  a  mushroom  growth  with  a  probability  of  de- 
crease in  population  after  the  oil  boom,  it  was  decided 
that  the  activated-aludge  plant  with  its  lower  initial 
coat  would  bo  the  best  adapted  for  these  ronditions. 

One  septic  tank  waa  therefore  converted  into  an 
aeration  tank  by  deepening  it  to  15  ft.  and  installing 
216  filtroH  plates,  making  a  ratio  of  the  plates  to  the 
surface  of  the  tank  of  1  to  4.8.    Two  Nash  Hvtor  com- 


pressors with  a  capacity  of  500  min.-ft.  supply  air  to 
the  sewage  at  the  rate  of  1.25  cu.ft.  per  gallon  of  sew- 
age. The  old  mixing  and  sterilizing  chamber  was  deep- 
ened and  made  into  two  sedimentation  tanks  of  the 
inverted  pyramid  type,  the  inlet  being  submerged  and 
the  outlet  taken  off  over  a  rectangular  weir  on  the  op- 
posite side.  A  small  Johnson  press  was  installed  to 
take  care  of  sludge.    The  remodeling  cost  was  $15,600. 

Unfortunately  the  city  manager  resigned  shortly  after 
the  plant  was  placed  in  operation.  Since  that  time  there 
have  been  three  city  managers,  none  of  whom  had  had 
any  former  experience  with  activated  sludge,  and  in 
an  attempt  to  cut  down  operating  expenses  some  diflS- 
culties  were  encountered.  An  attempt  was  made  to 
operate  the  plant  on  two  8-hr.  shifts.  This  resulted  in 
losing  the  activation  and  also  clogging  the  filter  plates, 
as  well  as  loosening  and  blowing  out  some  of  these 
plates.  Since  placing  the  plant  on  24-hr.  operation, 
there  has  been  no  difficulty  with  the  aeration  tank. 

Further  Changes — It  was  soon  found  that  the  sedi- 
mentation tanks  were  not  large  enough  to  take  care  of 
the  peak  loads,  so  a  third  tank  was  built  the  year  fol- 
lowing the  completion  of  the  plant  and  this  past  year 
it  was  found  necessary  to  build  a  fourth  tank. 

The  Johnson  sludge  press  was  found  to  be  very  un- 
satisfactory and  the  city  has  never  been  able  to  make 
use  of  it.  The  sludge  has  been  pumped  to  a  nearby 
draw  but  undoubtedly  in  the  future  some  better  method 
of  disposal  will  be  adopted. 

An  effort  has  been  made  to  increase  the  efficiency  of 
the  sedimentation  basins  by  constructing  baffles,  but 
the  velocity  is  so  great  at  peak  loads  that  sludge  is 
carried  out  in  the  effluent.  The  effluent  is  now  taken 
off  at  the  center  of  each  tank  by  means  of  rectangular 
wooden  troughs.  Experience  with  a  Dortmund  tank  is 
contemplated  to  try  to  increase  sedimentation. 

It  is  interesting  to  note  that  the  quantity  of  sewage 
has   increased  with  the  decrease  in  population.     The 

1920  census  gives  Eldorado  a  population  of  10,995. 
This  is  accounted  for  by  the  fact  that  a  good  many  of 
the  boom  shacks  did  not  have  sewer  connections.  The 
people  who  remained  after  the  boom  have  built  modern 
homes  so  that  there  has  been  a  gradual  increase  in 
sewer  connections. 

Cost — Records  kept  by  the  city  managers  show  the 
following  cost  of  operation  and  addition  to  capital 
investment : 

Oppratlon  1921  1922 

Salaries     J!3,H2  J2.835 

Power     2.003  3.900 

Miscellaneous    426 

$5,571        $6,735 
Construction   cost  of  additional  sedimenta- 
tion tanks   $3,370  $865 

The  writer  is  indebted  to  E.  H.  Hawkins,  formerly 
city  manager  of  Eldorado,  for  much  of  the  foregoiTig' 
information. 

Provi.sional  Census  Mortality  Figures:    1922 

Slightly  higher  mortality  rates  in  1922  than  tho.ae  for 

1921  are  shown  by  provisional  figures  announced  by  the 
Bureau  of  the  Cenaua.  The  1922  rate  for  the  33  states 
in  the  death  regi.'<f ration  was  11.9  against  11.6  in  1921. 
Maine  stood  highest  in  1922  with  a  death  rate  of  14.7 
per  1.000,  and  Idaho  waa  lowest  with  a  rate  of  8.1. 
The  provisional  birth  rate  for  the  24  atatea  in  the  birth 
registration  area  waa  lower  for  1922  than  for  1921.  the 
figures  being  22.7  against  24  4.  the  highest  1922  rate 
being  30.2  for  North  Carolina  against  18  for  Washington. 
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Philadelphia  Trainshed  Wrecked  by  Fire 

Wood  Decking  of  Track  Floor  and  Combustible  Roof  Sheathing  Allow  Fire  to  Spread — Early 
Development  Favored  by  Concealed  Spaces  Between  Track  Floor  and  Ceilings  Below 


FIRE  which  started  under  the  track  floor  of  the 
Broad  St.  station  trainshed  of  the  Pennsylvania 
R.R.  at  Philadelphia  just  before  midnight  on  Sunday 
June  10,  wrecked  the  entire  track  floor  and  the  huge 
trainshed  and  destroyed  a  large  amount  of  baggage 
and  railway  property  in  the  story  below  the  track  floor, 
including  the  power  plant,  which  supplied  heat  and 
power  to  the  station  building.  The  terminal  and  office 
building,  lying  east  of  the  trainshed,  was  not  injured. 
The  size  and  rapid  spread  of  the  fire  resulted  from 
the  antiquated  construction  of  the  station,  built  partly 
in  1881  and  partly  in  1893. 

Wooden  framing  and  decking  covered  with  a  water- 


have  so  far  been  charged  with  the  responsibility.  When 
the  fire  was  first  noticed  it  was  breaking  through  the 
floor  of  one  of  the  platforms  between  tracks,  but  at 
this  time  it  had  already  grown  to  such  size  below  the 
floor  that  it  could  not  be  controlled. 

The  entire  track  floor,  including  the  platforms  and 
their  supports  and  the  wooden  track  supports,  burned, 
and  the  flames  soon  ignited  the  wood  sheathing  and 
roofing  of  the  trainshed  above,  consuming  all  this  com- 
bustible material,  and  injuring  the  ironwork  of  the 
roof  extensively.  Below  the  track  floor,  the  contents  of 
the  ground-floor  rooms  were  burned  out  and  the  iron- 
%vork   of   the   floor   was   extensively   wrecked.      Several 


PIG.   1— PENNSYLVANIA   R.R.'S   PHILADELPHIA   TR.\INSHED  FIRE 
As  it  appeared  Monday,  June  11,  before  fire  was  fully  ex-        tensively  distorted.     Lower  view  shows  part  of  a  train  that 


tinguished.     Root  sheathing  burned  away.     Main  arches  of 
roof  are  in  good   condition,  but  minor  steel  framing  is  ex- 

proofing  layer  formed  the  track  floor,  being  supported 
by  a  system  of  steel  columns,  floorbeams  and  stringers. 
Below  the  supporting  steelwork  were  metal  ceilings 
supported  by  wood  framing,  to  cover  the  rooms  below, 
which  housed  record  storage,  baggage  and  mail  and 
■  other  raih-oad  facilities,  besides  the  power  plant.  Fire 
started  in  the  space  between  floor  and  ceiling,  according 
to  present  evidence,  and  got  a  thorough  start  by  spread- 
ing in  the  long  continuous  open  spaces  under  the  track 
floor,  where  woodwork  was  exposed  everj'where.  The 
actual  origin  of  the  fire  is  not  known,  but  electric  wires 


was   caught   in  the   fire ;   the  track   rails   were  left   without 
support  after  the  wood  upper  framing  of  the  floor  burned. 

of  the  trains  in  the  trainshed  at  the  time  of  the  fire 
could  not  be  pulled  out  soon  enough  and  were  destroyed. 

A  narrow  strip  of  the  outer  or  westerly  end  of  the 
trainshed  did  not  have  the  floor  construction  described, 
but  was  of  earth  fill  on  masonry  arches.  The  damage 
here  was  only  that  due  to  the  transmitted  heat  and 
to  the  fire  of  the  trainshed  sheathing  above. 

Wind  conditions  were  not  particularly  bad  at  the 
time  of  the  fire,  but  the  great  area  covered  and  the 
large  amount  of  combustibles  in  the  construction  made 
the  fire  hot  and  refractory,  so  that  it  required  nearly 
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FIG.  2 — CONSTRUCTION  OF  TRAIN  SHED  IN  1S93.  SHOWING 
EARLIER  FOUR-SPAN  SHED  AND  ERECTION  TRAVELER 

two  days  to  extinguish.  Practically  no  damage  was 
done  to  buildings  outside  the  station  area,  however, 
although  the  station  is  in  the  heart  of  the  business 
district  and  only  a  stone's  throw  away  from  the  City 
Hall  with  its  prominent  tower. 

In  the  wrought-iron  framing  of  the  trainshed  roof, 
practically  all  the  minor  members  are  bent,  buckled,  or 
sagged  as  a  result  of  the  heat,  while  the  arches  them- 
selves show  no  injui'y.  No  detail  examination  was  pos- 
sible up  to  the  time  of  writing,  but  there  is  no  appear- 
ance that  either  the  arches  or  their  tie  rods  (in  the 
floor)  were  seriously  enough  affected  to  make  them 
unfit  for  further  use.  However,  as  soon  as  the  extent 
of  injury  to  the  roof  framing  as  a  whole  was  apparent, 
it  was  decided  to  take  down  the  trainshed  roof  and 
construct  umbrella-shed  shelters  over  the  new  platforms 
pending  the  reconstruction  of  the  terminal.  A  contract 
for  taking  down  the  shed  has  been  awarded  to  Henry 
Hitner  &  Sons. 

With  the  central  point  of  the  Pennsylvania  System 
out  of  service  through  the  fire,  work  to  restore  traffic 
was  taken  in  hand  immediately  and  with  admirable 
energy.    New  signaling  and  dispatching  wire  lines  were 


views  herewith  show,  by  the  following  morning  several 
of  these  platforms  were  in  service.  Before  this,  stairs 
had  been  built  for  direct  access  from  the  street  level 
to  the  surviving  platform  e.xtensions  west  of  the  shed, 
and  these  went  into  service  even  on  Monday.  A  brief 
summary  of  events  as  related  to  traffic  is  as  follows: 

At  11:45  p.m.,  June  10,  when  the  fire  was  discovered, 
the  entire  station  traffic  of  529  trains  daily  was  para- 
lyzed. By  5  a.m.,  Monday,  ai-rangements  had  been 
made  for  trains  to  terminate  at  North  Philadelphia, 
West  Philadelphia,  31st  and  Chestnut  Sts.,  and  (for 
the  Atlantic  City  trains)  Camden,  abandoning  bridge 
train  service  from  the  coast.  Conductor-wire  recon- 
struction was  so  rapid  that  before  four  o'clock  Mon- 
day afternoon  electric  service  was  resumed  from  the 
west  end  of  the  station  shed  to  Paoli  and  Chestnut  Hill, 


FIG.  3— H.\LF  ARCH 
OF  TRAIN  SHED: 
SPAN  300  FT.  8  IN., 
RISE   lOSi   FT. 


this  service  being  made  com- 
plete by  midnight.  By  Thurs- 
day, June  14,  normal  steam- 
train  service  on  two  branches 
was  resumed  from  Broad  St. 
station,  and  bridge  train  sei"v- 
ice  was  resumed,  terminating 
at  West  Philadelphia.  Within 
72  hr.  after  the  discovery  of 
the  fii'e,  246  trains,  or  nearly 


S00'-8"c.f(>c.  of  Fim-H 

half  the  total,  had  been  restored  and  nine  of  the  six- 
teen tracks  were  available. 

Broad  Street  station  trainshed  was  among  the  three 
or  four  largest  steel  arch  roofs  in  existence;   at  the 


KIO.  4 — KK.SrijUi.N(i    ii./.Ki-n.    1..    i..i.ij,i^J  ./I.  ..iAllu.N   Al   il-i.    .:.:.   lli.l. 
PlaUorm  comrtructlon  and  nmoval  of  wrecked  car«  In  proEreu.     Several  platforms  already  In  service  June  Vi. 


run  outside  the  trainshed  even  while  the  fire  was  still 
in  progress,  the  West  Philadelphia  and  North  Phila- 
delphia stations  were  made  terminal  iwints.  and  crews 
started  to  repair  overhead  conductor  wires  at  the  west 
end  of  the  station  to  permit  electric  traffic  to  be  re- 
sumed at  the  earliest  moment,  using  the  platform  ex- 
tensions and  sheds  outside  the  main  shed.  By  Tuesday 
morning,  30  hr.  after  the  outbreak  of  the  fire,  work 
wa.s  actively  in  progress  building  new  platforms  on  the 
wrecked  steelwork  of  the  trainshed   floor,  and  as  the 


time  it  was  built,  thirty  years  ago,  it  was  the  largest. 
It  was  300  ft.  8  in.  in  span,  c.  to  c.  end  pins,  with  a 
rise  of  108J  ft.  c.  to  c,  and  was  .598  ft.  long.  The 
arches  were  in  pairs,  forming  ten  towers  9  ft.  wide. 
56  to  67  ft.  apart.  The  material  was  wrought-iron.  The 
tie  bars  between  the  arch  .■<hocs.  however,  were  of  steel. 
When  the  shed  wa-"  erected  the  track  floor  and  its  sup- 
ports wore  left  unchanged,  oxcfpt  for  some  lateral  exten- 
sion. This  lower  construrtion  dated  from  1881  'See 
Engineering  Netvs,  June  1.  1893.  p.  507.) 
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Cost  of  Detours  in  Constructing 
Wisconsin  Roads 

Cost  to  Traveling  Public  Based  on  Records  for  1922 

Estimated  at  About  $1000  per  Mile 

Under  Construction 

By  N.  M.  Isabella 


WISCONSIN  had  upwards  of  300  road  construction 
operations  under  way  at  one  time  on  its  state 
trunk  highways  during  the  season  of  1922.  The  ma- 
jority of  these  were  improvements  where  traffic  could 
be  maintained  over  the  regular  route  with  a  fair  degree 
of  comfort,  but  thei-e  were  also  many,  such  as  concrete 
road  construction,  large  bridges,  heavy  grading  in  clay 
and  very  sandy  soils,  which  necessitated  detours  prop- 
erly to  care  for  traffic. 

The  construction  season  usually  opens  about  April  1, 
and  extends  to  about  Dec.  1.  During  this  period  in 
1922  there  were  approximately  3,000  miles  of  highways 
actually  affected  by  some  type  of  construction.  In  prac- 
tically every  case  involving  an  improvement  of  concrete 
or  similar  type  pavement,  a  detour  was  necessary.  In 
many  cases  detours  follow  secondary  roads,  which,  under 
ordinary  circumstances,  do  not  carry  much  traffic,  and 
when  the  through  travel  of  the  trunk  highway  is  directed 
over  them,  they  become  very  badly  worn.  It  is  rather 
expensive  to  maintain  a  road  of  this  kind  under  heavy 
travel.  The  detour  further  imposes  the  inconvenience 
of  additional  mileage  on  the  traveler. 

There  were  159  detours  on  the  state  trunk  highways 
during  the  season  of  1922,  varying  in  length  from  0.5 
mile  to  20  miles.  The  shortest  time  a  detour  was  in 
use  was  seven  days.  The  longest  period  a  detour  was 
in  service  was  220  days.  In  many  cases  the  detours 
did  not  cause  any  additional  mileage  for  the  traveler. 
In  a  few  cases  they  were  actually  shorter  than  the  regu- 
lar route.  In  the  great  majority  of  cases,  however,  the 
detour  was  considerably  longer  than  the  section  of  the 
regular  road  under  construction,  thus  causing  the  trav- 
eler to  make  extra  mileage. 

Analyzing  the  situation  of  1922,  we  find  that,  of  the 
159  detours,  three  were  shorter  than  the  regular  route, 
13  caused  no  additional  mileage,  and  143  caused  increase 
in  mileage  for  the  traveler,  vai-ying  from  0.5  mile  to 
12  miles. 

The  increase  in  mileage  due  to  the  159  detours  was 
342  miles,  or  an  average  of  2.15  miles  per  detour.  The 
total  number  of  days  that  the  159  detours  were  in  serv- 
ice was  12,977,  or  an  average  of  81.6  days  for  each  de- 
tour. From  traffic  counts  taken  at  over  100  representa- 
tive stations,  it  was  found  that  the  average  number  of 
vehicles  per  day  passing  a  given  station,  and  likewise 
over  a  majority  of  the  detours,  was  1,320.  In  prac- 
tically all  cases  the  traffic  stations  were  so  situated  as 
to  be  in  close  proximity  to  the  various  detours.  In 
many  cases  a  single  traffic  station  furnished  proper 
counts  for  several  detours  that  were  immediately  ad- 
jacent. Thus,  due  to  the  fact  that  most  detours  were 
in  the  heavily  traveled  communities,  it  is  believed  that 
the  figures  given  above  on  traffic  are  fair  from  the 
standpoint  of  average  conditions,  an:,  if  anj'thing,  con- 
servative. 

As  stated  previously,  the  great  majority  of  these  de- 
tours existed  in  the  well  settled  and  thickly  populated 


sections  of  the  state,  where  the  traffic  is  more  concen- 
trated than  in  other  sections,  and  the  tonnage  hauled 
per  mile  is  much  greater.  If  we  disregard  the  addi- 
tional cost  of  maintenance,  marking  and  signing  of  the 
detours,  also  the  loss  of  time,  and  analyze  the  extra 
co.st  to  the  traveling  public  for  the  operation  of  their 
motor  vehicles  only,  we  would  have  as  follows: 

Let  us  assume  that  the  average  cost  per  mile  for 
operating  all  types  of  motor  vehicles  is  10c.  We  would 
then  have  2.15  X  12,977  X  1320  X  $-10  =  ?3,680,000, 
for  the  total  extra  cost  to  the  traveling  public  exclud- 
ing the  items  mentioned  above.  Reduced  to  a  daily 
basis,  this  would  mean  approximately  $45,000  per  day. 

At  first  sight  it  would  appear  that  this  is  a  consid- 
erable loss  to  the  traveling  public  that  seemingly  is  not 
justified.  There  are  several  angles  from  which  we 
might  discuss  this.    Probably  some  of  the  best  methods 


M.A.RKERS  ALONG  ROUTE 
OF  DETOUR 


DETOUR  MAP  PLACED  AT 
ENDS  OF  DETOUR 


of  reducing  this  penalty  imposed  upon  the  traveling 
public  would  be  (1)  the  early  letting  of  contracts  to 
contractors  who  possess  the  proper  equipment  and  abil- 
ity to  speed  up  construction  and  thus  shorten  the  time 
all  detours  are  in  service;  (2)  the  storing  of  enough 
materials  to  keep  construction  in  continuous  operation 
over  any  period  of  poor  transportation  service  on  the 
railroads;  (3)  getting  legislation  that  would  permit  the 
concentration  of  work  on  through  highways  and  thus 
not  have  the  same  road  closed  year  after  year  for  sev- 
eral jobs;  (4)  shortening  the  period  in  which  concrete 
road  is  allowed  to  cure,  by  use  of  *a  cement  that  will  set 
and  cure  in  a  few  days  after  it  has  been  laid.  It  is 
general  practice  now  to  allow  about  14  days  for  a  con- 
crete road  to  cure.  Cutting  this  down  several  days 
would  affect  a  material  saving  to  the  traveling  public. 

As  stated  before,  81.6  was  the  number  of  days  that 
the  average  detour  was  in  service.  It  can  readily  be 
seen  that  if  this  figure  could  be  cut  down  to  say  70 
days,  there  would  be  effected  a  reduction  in  cost  to  the 
traveling  public  on  the  total  detours  11.6  X1320  X  159 
X  1-10  X  2.15  =  $524,000.  There  are  limitations, 
however,  to  the  number  of  days  that  can  be  cut  off,  even 
if  the  most  modern  methods  are  employed. 

There  are  advantages  that  accrue  to  the  traveler  in 
the  future  in  the  use  of  the  completed  highway,  even 
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with  this  temporary  loss.  There  is  no  question  but 
what  the  cost  of  operation  of  a  motor  vehicle  on  the 
new  highway  would  be  decidedly  less  than  that  on  the 
old  highway,  were  it  to  be  used  indefinitely.  This,  of 
course,  would,  over  a  short  period,  offset  the  cost  and 
the  inconveniences  caused  by  the  detour.  However,  this 
does  not  excuse  those  in  charge  of  highway  construc- 
tion from  trying  to  reduce  the  inconvenience  and  addi- 
tional cost  due  to  the  detour.  Work  should  be  planned 
well  in  advance  and  contracts  let  early  enough  so  that 
at  least  the  shorter  jobs  may  be  completed  before  heavy 
travel  commences. 


Test  Two  Beams  To  Determine  Strength 

of  Light- Weight  Aggregate 

By  B.  S.  Myers 

Chief  Engineer,  Capitol  Steel  &  Iron  Co.,  Oklahoma  City,  Okla. 

ON  ACCOUNT  of  the  proposal  to  use  concrete  made 
with  the  light-weight  aggregate  Kansas  Haydite  in 
several  important  buildings  in  this  city,  it  was  decided 
to  make  a  comparative  test,  using  Haydite  in  one  case, 
and  rock  and  sand,  obtainable  in  the  locality,  in  the  other. 

The  quantity  of  the  Haydite  available  for  this  test 
was  very  limited,  and  the  size  of  the  test  beams  was 
restricted  accordingly.  The  Haydite  used  was  obtained 
from  a  local  contractor  who  had  been  furnished  samples 
of  the  material  from  regular  stock  of  the  Haydite  Co. 
of  Kansas  City,  Mo. 

The  drawing  shows  the  form  and  dimensions  of  the 
test  beams,  also  the  reinforcement  used.  The  test 
beams  were  reinforced  sufficiently  to  guarantee  failure 


g??P'l7T!Ti  i  i  i  i  i  !  iM  i  !  !.r  !  !  i  i  !f=iiS 


KS''i       •>?« r.....ff-g  

Sec+ionA-A     K lO'-P'civc.  bearing- 

DETAILS  OF  THE  BEAMS 


in  the  concrete  in  compression.  In  both  cases  the  con- 
crete was  proportioned  carefully  by  volume,  a  1:2:4 
mixture  being  used  with  a  minimum  amount  of  water. 

After  the  beams  were  poured,  they  were  placed  in 
a  room  in  which  the  temperature  was  kept  at  about  70 
deg.  day  and  night  until  the  test  was  made  on  the  tenth 
day.  The  test  specimens  were  covered  with  sand  and 
kept  well  wet  down. 

The  table  shows  the  theoretical  stresses  on  the  steel 
and  the  concrete  and  the  deflection  of  the  beam  7  in. 
from  the  center  line  for  the  loads  indicated. 

The  beam  made  of  rock  and  sand  concrete  required  a 
load  of  7.300  lb.  to  cause  failure,  at  which  time  the 
concrete  was  stressed  to  3,112  lb.  per  sq,in.  The  con- 
crete in  this  beam  was  very  dense,  and  the  beam  had  a 
smooth,  neat  appearance  when  the  forms  were  removed. 
When  the  forms  were  removed  from  the  Haydite  beam, 
the  concrete  appeared  to  be  quite  porous  and  of  not  a.s 
good  a  quality  as  the  other  beam. 

About  twentv-five  engineer.s  and  architects  witnessed 
the  test,  and  it  wa.s  their  unanimous  opinion  that  the 
Haydite  beam  would  fail  under  a  rnnsiderably  .less  load 
than  the  rock  and  sand  concrete  beam.  However,  a  load 
of  8,000  lb.  wa.s  required  to  cause  faiiiirp.  at  which 
time  the  concrete  was  stressed  to  3,400  lb.  per  sq.in. 
maximum.  The  Haydite  concrete  wpighed  108  lb.  and 
the  rock  and  ."and  concrete  M4  lb.  per  cu.ft. 


Haydite  is  an  artificial  aggregate  for  concrete,  made 
by  burning  clay  or  shale  to  a  clinker  in  much  the  same 
way  as  the  clinker  is  formed  in  the  process  of  manu- 


STRESSES  AND  DEFLECTION'S  IN  TEST  OF  LIGHT-WEIGHT 

AGGREGATE 

Load,  Stress,    Lb.    per   Sq  In.  . Deflection ^ 

Pounds  Steel  Cone.  .Stone  and 

Sand.  In  Havdite 
1. 000                      6,000                        425                      Oil  0  13 

2.000  12,000  850  0  21  0  24 

3,000  18,000  1.275  0  32  0  36 

4,000  24.000  1.700  0  44  0  48 

5,000  30,000  2,125  0  59  0  61 

6.000  36,000  2,550  0  75  0  75 

7,000  42,000  2,975  1   02  0  93 

7,300  43.800  3.112 

8,000  48,000  3.400  I  60 


facturing  cement.  This  clinker  is  crushed  to  the 
desired  sizes  required  for  the  making  of  concrete.  The 
above  tests  seem  to  indicate  that  the  strength  of  the 
Haydite  concrete  is  at  least  equal  to  that  of  ordinary 
concrete  in  cross-bending,  and  that  Haydite  concrete 
would  be  satisfactory  for  ordinary  concrete  construction. 


New  Stresses  for  Fir  and  Southern  Pine 
Deduced  From  Tests 

AN  EXTENDED  series  of  comparative  tests  of  Doug- 
.  las  fir  and  southern  pine,  both  long  leaf  and  short 
leaf,  has  been  carried  on  during  the  past  two  years  by 
an  expert  committee  appointed  by  the  New  York  Lumber 
Trade  Association.  High  strength  values  were  found 
for  all  species.  The  following  figures  represent  the 
averages  for  modulus  of  rupture  (minimum  and  maxi- 
mum values  in  parentheses)  :  Douglas  fir,  small 
specimens,  8.925  (4,730-12,300).  large  timbers,  6,125 
1 3,970-9,655)  ;  longleaf  pine,  small  specimens,  9.585 
(6,580-12,820),  large  timbers,  6,940  (4.810-9,110)  ;  .short- 
leaf,  small  specimens,  8,140  (6.840-9,230).  large  timbers. 
5,870  (4,320-7,520) .  The  elastic  limit  generally  was  about 
two-thirds  the  modulus  of  rupture.  These  timbers  were 
of  the  following  grades:  Douglas  fir.  No.  1  common; 
longleaf  pine,  merchantable  grade,  1905  interstate 
rules;  shortleaf,  1910  specifications.  It  is  reported  that 
the  tests  on  the  small  specimens  show  that  clear  portions 
of  equal  den.sit.v  of  the  two  species  rre  of  approximately 
equal  .strength,  and  that  by  proper  grading  rules  it  is 
possible  to  obtain  structural  Douglas  fir  timbers  equal 
in  bending  strength  to  longleaf  yellow  pine,  except  that 
the  shear  values  are  proportional  to  tlie  relative  weights. 
It  was  found,  however,  that  a  large  proportion  of  the 
materials  selected  for  test  was  of  considerably  higher 
grade  than  the  minimum  of  the  respective  grade  rules, 
and  that  several  higher  classes  of  material  could  readily 
be  established.  An  additional  grade  of  Douglas  fir 
which  came  into  the  eastern  market  after  the  tests 
were  begun  gave  occasion  for  a  supplementary  set  of 
tests,  showing  for  the  large  timbers  an  avera<7e  modulus 
of  rupture  of  7,345  (6,170-8,340),  with  a  large  propor- 
tion of  the  new  grade  giving  even  much  higher  values. 
On  the  basis  of  all  the  tests  the  investigators  pro- 
posed that  working  stresses  in  bending  be  fixed  at 
1.600-1,800  lb.  per  square  inch  for  southern  pine  and 
1,350-1.800  Ih.  per  square  inch  for  Douglas  fir.  as  fol- 
lows: Longleaf  yellow  pine,  1005  merchantable.  1.600 
lb.  per  square  inch;  select  strnttural  southern  yellow 
pine.  1,800;  No.  1  common  Douglas  fir.  1,350;  structural 
grade  Douglas  fir.  1,600;  den.se  structural  grade  Douglas 
fir,  LSrO  lb.  per  square  inch.  The  recommendation  was 
approved  by  the  New  York  Lumber  Trade  Association. 
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Nashville  Concrete  Bridges  to 
Be  Repaired 

City  Appropriates  $300,000  to  Remedy 

Deterioration  on  Sparkman  St.  and 

Jefferson  St.  Concrete  Trusses 

AS  NOTED  in  Engineering  News-Record,  Dec.  8,  1921, 
i\p.  934,  serious  disintegration  of  the  concrete  in 
the  Sparkman  St.  and  Jefferson  St.  Cumberland  River 
bridges  at  Nashville,  Tenn.,  has  been  causing  the  city 
authorities  concern  for  some  years.  Last  year  the  city 
appointed  the  Freeland  -  Roberts  Co.,  engineers  of 
Nashville,  to  study  the  situation  and  report  on  proper 
remedies.  The  engineers  have  rendered  a  preliminary 
report,  abstracted  below.  The  Tennessee  legislature  has 
passed  a  special  enabling  act  to  allow  the  city  to  issue 
$300,000  in  bonds  without  submitting  them  to  referen- 
dum. As  soon  as  these  bonds  have  been  sold  plans  and 
specifications  for  the  repair  work  will  be  prepared. 
The  Freeland-Roberts  report  follows: 
Both  the  Sparkman  and  Jefferson  St.  bridges  consist  of 
three  steel  truss  spans  across  the  river  proper,  reinforced- 
concrete  viaduct  approaches  at  each  end  and  concrete  on 
earth  fill  leading  up  to  these  viaduct  approaches.  No 
specifications  covering  the  work  could  be  found,  but  we  have 
been  informed  that  the  concrete  mix  used  was  one  part 
Portland  cement,  two  parts  fine  aggregate  and  four  parts 
coarse  aggregate. 

The  cement  used  was  not  tested  by  a  commercial  labora- 
tory specializing  in  the  testing  of  cement,  but  each  car 
was  tested  by  the  consulting  engineer  in  charge  of  the 
work.  We  have  no  data  on  hand  to  show  the  results  of 
these  tests  nor  the  amount  of  cement  actually  used  on  the 
job.  None  of  the  original  fine  or  coarse  aggregate  is 
available  for  testing,  but  the  larger  part  of  these  came 
from  a  quarry  located  near  Newsom  Station  and  a  small 
part  came  from  a  quarry  at  Carter's  Creek.  There  is 
nothing  to  show  that  any  provision  was  made  to  make  the 
concrete  waterproof. 

Preliminary  examinations  were  made  of  these  structures 
prior  to  Dec.  18,  1922,  after  which  date  we  began  a  com- 
prehensive detailed  examination  of  the  structures.  We 
have  given  them  constant  study  and  surveillance  since  that 
time. 

We  have  made  an  examination  of  the  plans  and  checked 
the  design  of  the  reinforced-concrete  work  and  find  that  in 
all  instances  except  one  the  stresses  in  the  structure  under 
an  assumed  loading  do  not  exceed  those  recommended  for 
safe  engineering  practice,  and  a  sufficient  amount  of  rein- 
forcement has  been  used  to  safely  carry  the  loads  assumed. 
Safe  engineering  practice  recommends  that  the  shearing 
stress  in  concrete  shall  in  no  case  exceed  120  lb.  per  square 
inch,  but  in  the  one  exception,  referred  to  above — viz.,  in 
the  floor-beams,  this  limit  has  been  exceeded. 

Disintegration  of  the  concrete  is  apparent  in  both  struc- 
tures, giving  evidence  of  the  failure  of  the  concrete  at  such 
places  as  are  exposed  to  the  action  of  water  and  other 
weathering  agents.  The  concrete  at  such  points  is  badly 
disintegrated,  the  mortar  neither  adhering  to  itself  nor  to 
the  coarse  aggregate,  but  being  apparently  rotten.  The 
steel  at  all  such  places  is  badly  rusted  and  the  mass  of 
concrete  seems  to  be  slowly  but  surely  going  to  pieces. 
The  corners  of  the  columns  supporting  the  sti-ucture,  in 
nearly  all  instances  are  spalling  off,  exposing  the  steel 
reinforcement  underneath,  and  this  Steel  is  badly  rusting. 
The  floor-beams  are  as  a  rule  in  fair  condition  but  there 
are  instances  where  cracks  have  developed  through  them, 
evidencing  their  failure.  Where  these  beams  cantilever  to 
carry  the  sidewalk  beams  and  slabs,  there  are  many  in- 
stances of  their  failing  in  the  cantilever  portion.  It  appears 
on  all  floor-beams  on  which  sliding  plates  rest  that  these 
plates  have  frozen  together  and  the  concrete  beam   has 


been  severely  damaged  by  the  resulting  pressure  from 
expansion  and  contraction. 

The  longitudinal  beams,  under  the  roadway  proper,  are 
in  better  condition  than  almost  any  other  part  of  the 
structures,  but  at  every  construction  and  expansion  joint 
and  at  all  other  places  where  water  has  gone  through  the 
slab,  and  run  down  over  these  beams,  the  concrete  has 
disintegrated  and  the  steel  reinforcement  rusted.  The 
floor  slab,  under  the  roadway  proper  is  in  a  similar  con- 
dition to  the  beams  under  this  portion  of  the  structure, 
disintegration  of  the  concrete  and  rusting  of  the  reinforce- 
ment having  occurred  at  all  places  where  the  water  has 
run  on  and  into  these  surfaces.  The  beams  under  the 
sidewalk  slab  and  the  sidewalk  slab  itself  are  in  much 
worse  condition  than  any  other  portion  of  the  structure. 
The  slab  has  developed  numerous  cracks  in  every  direction, 
allowing  the  water  to  get  into  the  slab  and  filter  through  it 
onto  the  beams  underneath,  and  at  every  one  of  these 
places  the  concrete  has  badly  disintegrated  and  the  rein- 
forcement rusted. 

The  principal  causes  of  the  disintegration  of  the  con- 
crete are: 

1.  Disintegration  of  both  fine  and  coarse  aggregates 
under  the  action  of  water  due  to  improper  materials  and 
limestone  containing  shale,  rotten  stone,  etc. 

2.  Separation  of  parts  of  concrete  mix  when  dropped 
into  column  forms. 

3.  Steel  too  close  to  surface  of  concrete. 

4.  Porous  concrete  which  allows  water  to  be  absorbed, 
thus  rusting  the  steel  reinforcing  and  causing  the  concrete 
to  be  broken  up  when  this  water  freezes. 

5.  The  use  of  limestone  dust  which  balls  up  in  mixing 
and  coats  the  coarse  aggregate  so  that  the  mortar  will 
not  stick  to  these  particles. 

6.  There  also  appears  to  have  been  a  movement  of  the 
structure  down  the  hill  causing  breaks  in  the  tie  beams 
between  columns. 

7.  Construction  joints  and  temperature  cracks  allowing 
the  water  to  run  through  the  slabs  and  onto  the  beams 
underneath. 

8.  Finishing  the  surface  of  handrails  thus  taking  off  the 
waterproof  coating  of  mortar. 

9.  Laitance. 

The  most  potent  factor  in  the  disintegration  is  the  first, 
but  all  the  others  named  are  at  work  to  more  or  less  extent. 
The  other  causes  contribute  to  the  decay  and  disintegration 
of  the  aggi-egate  by  allowing  more  exposure,  rusting  of  the 
steel  reinforcing  which  bi-eaks  the  adhesive  bond  between 
the  steel  and  the  concrete,  alternate  freezing  and  thawing 
of  the  water  in  the  concrete  breaking  the  bond  in  the 
concrete  itself,  and  the  gradual  breaking  down  of  the 
whole  concrete  mass  due  to  the  ever  increasing  exposure 
to  the  weather. 

Disqualification  from  Holding  Public  OflBce 

Massachusetts  legislation  against  bribery  and  corrup- 
tion of  municipal  officials  has  been  amended  by  an  act 
of  the  legislature  just  signed  by  the  governor  entitled, 
"An  Act  Providing  for  the  Removal  of  Mayors  in  Cer- 
tain Instances."  The  original  act  provides  that  any 
public  official  convicted  of  bribery  or  corruption  shall, 
besides  being  subject  to  fine  land  imprisonment,  be  dis- 
qualified from  holding  any  public  office  thereafter.  The 
amendment  adds  that  "an  executive,  county  other  than 
judicial,  or  municipal  officer  who  is  finally  convicted  of 
the  crime  of  larceny,  embezzlement  or  obtaining  money 
under  false  pretences  committed  in  connection  with  the 
performance  of  the  duties  of  such  oflice  shall,  in  addi- 
tion to  the  penalty  imposed  by  law  for  the  punishment  of 
such  crime,  forfeit  his  office  and  be  forever  disqualified 
to  hold  any  public  office,  trust  or  appointment  as  afore- 
said." A  similar  bill  was  rejected  by  the  Massachusetts 
legislature  in  1922  because  it  referred  exclusively  to  the 
mayor  of  the  city  of  Boston. 
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Economics  of  Railway  Water-Supply 
Systems  Reviewed 

Relation  to  Train  Service  and  Boilers — Results  of 

Treatment  —  Problem    in    Efficiently 

Handling  Many  Small  Plants 

Abstract  of  a  paper  read  before  the  Western  SO' 
ciety  of  Engineers  by  C.  H.  Koyl,  engineer  of  water 
service,  Chicago,  Milivaukee  &  St.  Paul  Ry. 

ON  ALL  railroads  there  is  constant  study  as  to  the  ex- 
penditure which  is  justified  for  provision  and  main- 
tenance of  facilities  for  the  hauling  of  trains,  and  the  basis 
in  each  case  is  the  determination  of  the  number  of  train- 
minutes  which  that  facility  will  save. 

Cost  of  Train  Delays — The  average  freight  train  costs 
about  $1  per  minute,  of  which  the  coal  and  the  wages  of  the 
train  and  engine  crews  make  20c.  Consider  the  case  of  a 
regrular  water  station  out  of  water  for  one  day,  due  to  the 
breakdo'wn  of  a  pump  or  pumping  engine,  the  freezing  of  a 
river  suction,  the  bursting  of  a  pipe,  or  any  other  cause. 

The  damage  is  principally  in  the  delay  to  trains  and 
grows  with  the  density  of  traffic.  If  the  lack  of  water  neces- 
sitates one  engine  cutting  loose  and  running  for  water  and 
thus  causes  one  train  to  lose  one  hour,  the  immediate  loss  in 
coal  and  crew's  wages  is  $12.  If  it  delays  ten  trains  one 
hour  each,  the  immediate  loss  is  $120;  and  if  it  should 
happen  on  a  busy  line  with  thirty  trains  per  day,  the  imme- 
diate loss  will  be  not  merely  $360  but  probably  three  times 
that  much  from  the  tying  up  of  traffic.  The  prevention  of 
such  losses  depends  on  the  vigilance  of  competent  water- 
station  attendants  and  on  duplication  of  equipment  at  im- 
portant places. 

Location  of  Water  Tanks — There  is  sometimes  the  mis- 
take of  placing  the  tank  in  a  hollow  or  sag  of  grades  be- 
cause the  creek  is  there.  Engineers,  I  suppose,  must  bear 
the  blame,  for  no  operating  man  would  do  such  a  thing. 
It  costs  a  little  more  to  run  the  discharge  pipe  up  the  hill 
and  to  pump  the  water  up  the  hill,  but  the  extra  cost  is 
so  small  as  compared  with  the  continuous  waste  of  money 
in  starting  heavy  trains  from  the  hollow  that  there  is  no 
justification  for  the  practice. 

Water-Car  Service — On  most  railroads  there  are  points, 
generally  on  branch  lines,  where  a  supply  of  20,000  to 
25,000  gal.  is  necessary  because  of  the  distance  to  the  next 
station  on  each  side,  but  where  water  is  so  difficult  to  get 
that  an  equipment  to  supply  even  20,000  gal.  per  day  would 
cost  as  much  as  a  large  main  line  water  station.  It  may 
be  decided,  therefore,  to  run  a  water  car  on  each  freight 
train  and  sometimes  an  extra  tender  on  each  passenger 
train  between  the  two  nearest  water  stations  on  each  side, 
say  fifty  miles  apart.  The  cost  of  operating  these  water 
cars  is  usually  small  but  I  have  found  water  car  cost  for  a 
northern  branch  line  as  high  as  $800  per  month  in  winter. 

Chemical  Treatment  of  Water— On  the  subject  of  quality 
of  water  there  is  less  knowledge,  but  our  experience  is  grow- 
ing rapidly.  A  water-treating  plant  for  a  railroad  must  be 
capable  of  cleaning  muddy  or  slimy  water,  softening  hard 
water,  neutralizing  acid  water  and  delivering  to  the  tank 
clean  soft  water  whose  only  variable  from  one  station  to 
another  is  the  amount  of  sodium  sulphate  or  sodium  chlo- 
ride in  solution.  Several  railroads  have  one  or  more  engine 
districts  completely  fitted  with  water-treatment  plants. 

Examples  of  Water  Treatment — On  the  Great  Northern 
Ry.,  in  1914,  we  put  a  water-treating  plant  at  every  water 
.■station  on  the  Montana  main  line  for  a  distance  of  420 
miles.  As  February  is  the  hardest  month  for  railroading  in 
that  part  of  the  country,  we  made  a  careful  comparison  for 
that  month.  In  February,  1914,  the  average  load  per  train 
was  1,.364  gross  tons,  and  in  February,  lOl.S,  it  was  1,881 
tons,  an  increase  of  38  per  cent;  and  the  average  running 
time  over  a  division  (including  delays)  had  been  cut  down 
from  14  to  10  hours.  The  rc-^ult  showed  an  increase  from 
100  to  19."}  ton-miles  in  one  year  for  the  same  engines. 

Although  I  was  not  able  to  compute  the  exact  total  value 
of  the  improvement   in   service,  my   best  estimate   was   a 


saving  of  $1,000  per  mile  of  road  per  year  where  there 
was  an  average  of  ten  trains  per  day.  That  this  is  not 
too  high  an  estimate  is  indicated  by  the  fact  that  in  1908 
the  El  Paso  &  Southwestern  Ry.  abandoned  deep-wells 
along  128  miles  and  supplied  mountain  water  through  a 
pipe  line  of  120  miles,  built  at  a  cost  of  $700,000.  The  chief 
engineer  reports  that  in  less  than  two  years  the  pipe  line 
was  paid  for  by  savings  of  $2,700  per  mile  per  year. 

On  the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  we  began 
in  1920  the  installation  of  water-treatment  plants  on  the 
lines  east,  west  and  south  of  Mitchell,  S.  D.,  where  the 
water  is  very  bad  (see  Engineering  News-Record,  Oct.  5, 
1922,  p.  560).  It  is  now  two  years  since  we  started  the  first 
of  the  new  plants  in  operation,  and  since  then  not  one  of 
the  boilers  using  treated  water  exclusively  has  gone  to 
the  shop  for  boiler  repairs.  Previously,  every  boiler  spent 
about  two  months  in  the  shop  every  year. 

In  addition  to  improved  service  on  that  130  miles,  and 
a  reduction  of  $129,000  in  operating  expense,  we  have  re- 
leased three  of  the  fourteen  engines,  whose  construction  cost 
was  more  than  that  of  the  water-treating  plants.  And  what 
is  true  on  the  130  miles  is  true  all  over  the  treated-water 
district.  Water-treating  plants  may  repay  more  than  their 
construction  cost  in  a  few  weeks  by  the  release  of  engines 
and  by   increasing  the   speed   and   service  value   of   cars. 

Colorado-Nebraska  Water  Treaty  Signed 

LITIGATION  over  water  rights  between  Colorado  and 
^  Nebraska  has  been  concluded  by  a  compact  recently 
signed  by  officials  of  both  states.  Thus  ends  a  con-  • 
troversy  started  in  1916  by  Nebraska  in  the  federal 
courts  against  Colorado  appropriations  of  water,  which 
would  normally  come  to  Nebraska,  and  state  water  offi- 
cials. It  affected  the  rights  of  all  appropriations  in 
Colorado  with  priority  junior  to  June  19,  1897.  Studies 
made  of  the  legal  and  physical  phases  included  elaborate 
surveys  of  seepage  and  return  supplies  available  for  the 
service  in  both  states.  The  Engineers'  Bulletin  of  the 
Colorado  Society  of  Engineers  sums  up  the  situation : 

A  limited  area  can  be  served  in  Nebraska  by  ditches 
diverting  water  in  that  state,  but  the  fertile  lands  in 
Perkins  County  can  be  reached  by  a  canal  to  head  in 
Colorado  above  Jule.sburg.  The  possibilities  of  service  to 
these  lands  by  the  interstate  canal  (the  proposed  Perkins 
County  canal)  was  early  brought  to  the  attention  of  the 
authorities  in  Nebraska  and  the  desirability  of  a  treaty 
between  the  states  for  settlement  of  pending  disputes  and 
opening  the  door  to  future  development  has  been  discussed 
by  counsel  for  Colorado  ditches  with  the  Nebraska  officials 
since  1917. 

In  1917  the  Colorado  legislature  enacted  a  statute  for- 
bidding the  diversion  of  water  in  Colorado  for  use  upon 
lands  in  another  state  without  previous  consent  of  Colorado. 
Nebraska  has  been  unable  to  commence  construction  of  its 
canal  until  the  conclusion  of  a  treaty  with  Colorado. 

In  early  days  the  South  Platte  River  was  dry  during  the 
summer  months  at  points  below  Fort  Morgan.  The  irriga- 
tion of  lands  upon  the  tributaries  and  along  the  upper  river 
produced  an  ever  increasing  return  flow  which  has  brought 
about  the  dovolopmcnt  of  the  country  from  Greeley  to 
Julc-fburg.  This  return  flow  now  supplies  the  valley  lands 
below  Julesburg  in  Nebraska,  as  far  east  as  Ogallala. 
Nebra.ska  makes  no  use  of  the  water  during  the  winter 
months,  but  Colorado  stores  all  of  the  winter  flow  to  as 
far  east  as  Balzac  and  also  a  part  of  the  winter  flow  below 
that  point.  The  use  and  storage  of  the  return  flow  coupled 
with  the  use  and  diversion  of  the  flood  flow  has  changed 
the  dry  stream  of  early  days  to  one  of  constant  flow  at  the 
state  line.  More  than  100,000  acre-feet  of  water  now  pass 
unused  into  Nebraska  each  winter,  after  supplying  all 
Colorado  appropriations.  The  future  development  in 
Colorado  will  come  largely  from  the  storage  of  flood  waters 
while  the  development  in  Nebraska  will  result  altogether 
from  the  use  and  storage  of  the  ever  increasing  return  flow 
which  otherwise  would  pass  the  interstate  line. 


1092 


ENGINEERING     NEWS-RECORD 


Vol.  90,  No.  25 


Engineering  Literatui^c 

A    MONTHLY    REVIEW     OF    BOOKS    AND     A     LISTING     OF     NEW     PUBLICATIONS 


Testing  Materials,  Machines  and  Structures 

Reviewed  by  H.  F.  Moore 

Research  Professor  of  Engineering  Materials, 
University  of  Illinois,  Urbana,  III. 

MECHANICAL  TESTING:  A  Treatise  in  Two  Volumes — By  R. 
G.  Batson.  M.  Inst.  C.  E..  M.  I.  Mech.  E.,  Associate  of  King's 
College.  London,  Senior  Assistant  in  the  Engineering  Depart- 
ment of  the  National  Physical  Laboratory,  Teddington  ;  and 
J.  H.  Hyde,  A.  M.  Inst.  C.  E.,  M.I.A.E..  A.  M.  I.  Mech.  E..  Senior 
Assistant  in  the  Engineering  Department  of  the  National  Phy- 
sical Laboratory.  Vol.  I.  Testing  of  Materials  of  Construction  : 
pp.  413  :  $9.  Vol.  II.  Testing  of  Prime  Movers,  Machines, 
Structures  and  Engineering  Apparatus :  pp.  446  ;  $10.  [The 
Directly-Useful  (D.  U. )  Technical  Series.]  New  York:  E.  P. 
Dutton  &  Co.     Cloth  ;  6x9  In. ;  many  line  cuts  and  halftones. 

The  scope  of  this  admirable  treatise  covers  the  field 
generally  included  under  the  name  "Engineering 
Mechanics."  All  of  Volume  I  and  part  of  Volume  II 
deal  with  laboratory  problems  in  strength  of  materials 
and  strength  of  parts  of  machines  and  structures.  Other 
chapters  deal  with  dynamometers,  both  absorption  and 
transmission,  efficiency  tests  of  gears,  the  mechanical 
testing  of  lubricants  and  bearings,  tests  of  static  and 
dynamic  balance,  tests  of  cutting  tools,  tests  of  pressure- 
measuring  apparatus,  and  mechanical  tests  with  aircraft 
models. 

The  chapters  on  testing  materials  constitute  what  is 
perhaps  the  best  treatise  on  this  subject  since  the  pub- 
lication of  Professor  Unwin's  well-known  "Testing  of 
the  Materials  of  Construction."  Enough  discussion  of 
theory  is  included  so  that  the  testing  engineer  who  is 
"rusty"  on  his  theoretical  mechanics  will  need  no  other 
reference  book  at  hand  in  order  to  follow  this  book  in- 
telligently. The  diagrams  and  photographs  of  apparatus 
are  numerous  and  clear.  The  typography  is  good.  The 
text  descriptions  are  clear  and  concise. 

The  authors  have  given  considerable  attention  to  the 
significance  of  test  results,  to  the  necessary  degree  of 
precision  for  various  tests  and  to  the  effect  of  test  con- 
ditions upon  the  accuracy  of  results.  This  is  a  feature 
especially  to  be  commended,  since  in  engineering  labora- 
tory practice  sensitiveness  and  accuracy  are  often  con- 
fused, and  not  infrequently  a  combination  of  extremely 
accurate  instruments  and  instruments  of  mediocre  ac- 
curacy is  used  in  such  a  way  that  the  effectiveness  of 
the  accurate  instruments  is  lost. 

The  book  is,  of  course,  written  from  the  viewpoint  of 
British  practice  and  that  fact  is  evident  throughout. 
This  does  not,  however,  seriously  diminish  its  usefulness 
to  the  American  engineer.  In  the  first  place,  it  should 
be  recognized  that  British  laboratory  practice  is  thor- 
oughly good;  on  the  whole  present-day  British  labora- 
tory practice  in  the  testing  of  materials  is  fully  as  care- 
ful and  precise  as  is  the  practice  of  any  other  national 
group  of  materials  testing  laboratories.  In  the  pages 
of  this  work  any  American  laboratory  will  find  many 
helpful  suggestions  for  supplementing  current  test 
methods. 

While  this  book  is  written  from  the  British  viewpoint 
it  is  fairly  generous  in  its  references  to  laboratory  prac- 
tice in  other  countries,  but  the  authors  have  not  kept  in 
very  close  touch  with  recent  developments  in  America. 
A  striking  example  of  this,  among  several  which  might 


be  noted,  is  found  in  the  chapter  on  tests  of  concrete 
slabs  where  some  American  tests  of  several  years  ago 
are  quoted,  but  no  reference  is  made  to  such  an  impor- 
tant test  as  that  carried  out  on  the  floor  of  the  Western 
Newspaper  Union  Building  by  Talbot  and  Gonnerman. 
Some  time  lag  in  reporting  experimental  results  from 
the  laboratories  of  another  country  is  unavoidable  but 
that  lag  seems  rather  large  in  this  book. 

The  authors  of  this  work  are  not  content  with  empir- 
ical methods  where  rational  methods  can  be  used. 
American  practice,  especially  in  materials  testing,  tends 
to  develop  toward  codified  methods  of  testing  and  stand- 
ard specifications.  British  and  continental  European 
practice  seems  to  tend  to  develop  more  toward  what  in 
America  would  be  called  academic  methods  of  testing, 
and,  when  specifications  and  standardized  test  methods 
are  considered  at  all,  toward  specifications  and  test 
methods  which  vary  for  different  consumers.  This  fact 
is  reflected  in  the  relatively  large  part  of  this  work  given 
to  the  theory  of  testing  and  the  relatively  small  amount 
of  space  given  to  codified  standards  of  testing. 

This  book  is  worthy  of  careful  study  by  every  testing 
engineer.  It  is  a  scholarly  discussion  of  the  general 
principles  of  testing  illustrated  by  numerous  exam^ples 
rather  than  a  handbook  of  standard  testing  practice.  It 
may  be  said  to  have  been  markedly  successful  in  achiev- 
ing its  object  which  the  authors  state  "is  to  place  before 
the  technical  engineer,  manufacturer  and  the  student 
the  conditions  governing  modern  testing,  together  with 
particulars  of  standard  testing  plant  and  its  limitations, 
and  such  information  as  will  enable  the  results  obtained 
to  be  apprised  at  their  true  values." 


Steel  Erection 


HANDBOOK  OF  STEEL  ERECTION — Bv  M.  C.  Bland,  M.  Am. 
Soc.  C.  E.,  M.  Am.  Soc.  M.  E..  Bridge  and  Structural  Engineer, 
Harrisburg,  Pa.  New  York  and  London :  McGraw-Hill  Book 
Co.      Flexible:    4x7    in.;    op.    241;    39    line    cuts    and   halftones. 

$2.50. 

A  collection  of  experience  notes,  discussions  and 
stress  analyses  of  various  erection  tools  such  as  loco- 
motive cranes,  derricks,  and  ginpoles,  and  solution  of  a 
number  of  specimen  problems  of  steel  erection,  form 
the  substance  of  this  novel  book.  Very  little  has  been 
written  on  erection  heretofore,  and  Mr.  Bland's  con- 
tribution therefore  has  an  importance  considerably 
beyond  that  which  the  small  size  of  his  book  might 
suggest. 

Perhaps  the  principal  value  of  the  book  lies  in  the 
fact  that,  throughout,  it  suggests — by  implication  rather 
than  expressed  statement — that  every  erection  problem 
and  each  part  of  the  problem  is  special,  rather  than 
subject  to  any  formula  or  rule  for  the  solution  to  be 
applied.  Resourcefulness,  familiarity  with  all  the  avail- 
able methods  and  devices,  and  a  willingness  to  adopt 
original  procedure  based  on  the  requirements  of  safety 
and  economy  are  the  erection  man's  prime  requisites 

In  his  analyses  of  derrick  booms,  a  very  large  gin- 
pole,  and  other  typical  pieces  of  equipment,  the  author 
analyzes  the  attacking  forces  and  the  resistance  of  the 
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material  clearly  and  thoroughly,  and  brings  into  the 
calculation  numerous  items  that  may  easily  be  over- 
looked by  the  designer.  This  feature  of  the  book  is  in 
some  respects  its  strongest  element,  in  the  sense  of 
making  it  a  necessity  for  every  responsible  erection 
engineer. 

Many  Formulas  for  Index  Numbers 

THE  M.UCING  OF  INDEX  NUMBERS  :  A  Study  of  Their  Vari- 
eties, Tests,  and  Reliability — By  Irving  Fisher.  Professor  of 
Political  Economy,  Yale  University.  [Publication  of  the  Pollak 
Foundation  for  Economic  Research.]  Boston  and  New  York: 
Houghton  Mifflin  Co.  Cloth;  6x9  in.;  pp.  526;  68  "ratio  charts." 
$7.50. 

With  the  close  of  the  war  the  comfputation  of  index 
numbers,  which  was  formerly  regarded  as  a  harmless 
diversion  of  academic  statisticians,  came  to  have  a 
bread-and-butter  importance  to  many  thousands  of  peo- 
ple in  different  occupations.  Today  it  is  a  matter  of 
great  practical  moment  to  know  how  index  numbers 
are  made  and  to  know  the  right  way  of  making  them. 
Professor  Fisher  discusses  one  phase  of  the  question 
in  his  latest  book,  and  it  need  hardly  be  said  that  his 
book  merits  wide  reading. 

An  index  number — as  applied  to  prices,  for  instance — 
is  a  number  which  represents  the  general  price  level 
in  a  given  field  of  activity  or  demand  at  a  given  time 
(or  the  average  during  a  given  month  or  a  given  year) 
as  compared  with  another  time  taken  as  the  standard; 
and  the  index  number  when  written  down  in  sequence 
for  consecutive  days  or  months  or  years  is  Tntended  to 
represent  the  general  price  variation  in  that  field  dur- 
ing the  whole  period  covered.  It  is  constructed  by 
selecting  from  the  items  of  price  quotation  in  that 
field  a  certain  limited  numer,  and  combining  them  in 
some  plausible  way.  For  example,  the  index  number  of 
construction  costs  which  is  quoted  month  by  month  in 
this  journal  is  a  composite  of  certain  elements  of  labor 
and  material,  which  do  not  portray  any  given  construc- 
tion operation  but  represent  it  (and  any  other  con- 
struction operation)  by  delegation,  so  to  say. 

An  index  number,  then,  is  always  based  on  some- 
thing different  from  that  to  which  it  is  ultimately 
applied,  or  else  it  would  be  a  direct  price  quotation. 
Being  general  rather  than  specific,  it  can  not  be  exact, 
it  is  a  sort  of  average  both  in  its  origin  and  in  its  use. 
Its  nature,  therefore,  will  depend  upon  the  way  in  which 
the  representative  items  are  selected  from  the  general 
field,  upon  the  way  in  which  they  are  combined,  and 
upon  the  way  in  which  the  resulting  index  number  is 
used.  Incidentally,  the  index  number  will  also  depend, 
it  is  found  in  practice,  upon  the  base  price — for  example, 
whether  construction  cost  is  based  upon  1913  or  some 
other  year  as  standard. 

Of  the  numerous  points  requiring  consideration  in 
connection  with  index  numbers,  Professor  Fisher  dis- 
cusses one,  namely,  the  mathematical  procedure  to  be 
followed  in  combining  the  quotation  items  selected  as 
components  of  the  index  number.  Only  a  few  pages  are 
devoted  to  the  selection  of  items  which  should  go  into 
the  index  number,  and  to  such  questions  as  the  essential 
need  for  permanence  or  stability,  freedom  from  pro- 
nounced influence  of  abnormal  conditions  in  a  restricted 
part  of  the  fif'Id.  simplicity,  avail.-ibility  <,(  <lafa,  and  the 
like.  Thus  the  book  is  essentially  mathematical — 
though  the  mathematics  is  simple.  Si'veral  hundred 
possible  formulas  for  combining  quotation  items  to  form 
an  index  number  are  mentioned,  classified  and  discu.''flcd, 
with  the  final  result  that  one  particular  formula  is 


preferred  .as  the  ideal.  This  discussion  is  very  neces- 
sary, and  as  it  represents  in  large  part  the  opening  up 
of  a  new  field,  the  author's  work  desei^ves  high  com- 
mendation. 

There  is  unfortunately  no  test  for  an  index  number. 
No  comparison  is  available  by  which  its  value  or  its 
results  can  be  checked  definitely.  For  example,  an  index 
number  of  lumber  prices  cannot  be  tested  by  the  quota- 
tions for  one  particular  kind  and  size  of  lumber,  or  even 
by  the  average  prices  per  thousand  feet  paid  on  a  few 
large  lumber-using  jobs.  Its  only  test  is  satisfactorily 
fitting  any  and  all  comparison  of  lumber  prices  between 
one  year  and  another,  though  not  fitting  any  one  com- 
parison precisely.  Thus  there  would  seem  to  be  no  way 
by  which  formulas  for  index  number  composition  can 
be  checked  or  the  superiority  of  one  over  another  can 
be  determined;  the  only  possible  check  is  in  the  nature 
of  broad  general  experience.  Suppose  a  cost-of-living 
index  nunnber  be  constructed :  Its  test  is  not  that  one 
particular  family  spent  more  in  1916  than  in  1915, 
let  us  say,  nor  that  100  families,  or  all  families  in  the 
country,  spent  more.  The  test  is  general  experience, 
according  to  which  people  quite  generally  know  that  it 
cost  more,  or  less,  in  1916  than  in  the  preceding  year 
to  maintain  existence. 

In  this  diflSculty  Professor  Fisher  advances  two  tests 
of  an  index-number  formula  ( not  a  test  of  an  index 
number  itself,  it  should  be  noted),  and  does  away  with 
a  third  that  was  current  heretofore.  His  two  tests, 
which  he  apparently  considers  of  absolute  validity,  are 
time  reversal  and  factor  reversal.  According  to  the 
former,  an  index  number  computed  for  a  particular 
year  (the  given  year)  from  the  base  year  must  be  the 
reciprocal  of  the  index  number  found  by  basing  on  the 
given  year  and  calculating  the  value  for  the  original 
base  year.  Factor-reversal  means  that  the  formula 
should  be  homogeneous  in  price  and  quantity,  so  that 
when  prices  and  quantities  are  interchanged  a  num- 
ber will  result  which  when  multiplied  by  the  original 
index  number  will  give  the  actual  total-value  ratio.  But 
in  spite  of  his  faith  in  these  tests,  Professor  Fisher 
finds  that  many  formulas  can  be  devised  that  will  sat- 
isfy both  tests  and  yut  give  different  results. 

Of  a  great  many  interesting  quotations  that  might 
be  given  here,  two  may  be  cited  as  suggestions  of  the 
difliculties  involved  in  the  subject-matter  of  the  book: 

"When  the  number  of  samples  used  is  small,  an 
unwise  choice  can  spoil  the  results;  even  the  best  a%'ail- 
ablc  assortment  and  number  of  commodities  cannot 
yield  the  same  degree  of  accuracy  as  the  merely  mathe- 
matical accuracy  of  the  formula  (p.  331). 

"We  cannot  justify  using  the  same  weights  for  com- 
paring the  price  level  of  1913,  not  only  with  1914  and 
1915,  but  with  1860,  1776,  1492,  and  the  times  of 
Diocletian,  Rameses  II,  and  the  Stone  Age"  (p.  275). 


Roads,  Canals,  Railways  and  Transport 

HIi;ilWAYS  AND  lUCfnVAV  TMA.NsrnnTATinN— By  Ooorgp 
H  ('halhiirn.  Profrnsni  of  Aprllfl  M""  li.inl. .«  nnrt  Mnrhlnp  Dp- 
BlRn,  I.«-<tiiror  on  HlKhwiiv  Knttinf  crint;.  Inlvcrslty  of  Nrbranka, 
Now  York:  ThomaR  Y.  Crdwcll  Co  Cloth:  6x9  In.;  pp.  472; 
lino  cuts.  mapM  and  halftone,-.     f.T  not  ;  iM.stagc  rxtra. 

As  a  narrative  of  canal,  railway  and  highway  devel- 
opment and  as  a  plea  for  the  co-ordination  of  all  these 
ways  of  transportation  this  volume  is  commendable.  It 
is  not  a  book  that  will  greatly  serve  the  highway  or 
the  automotive  engineer  in  his  technical  tasks.  This 
is  not  its  object.    It  will  serve  engineers  in  a  large  way, 
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however,  by  giving  them  a  background  of  historic 
beginnings  and  early  problems  in  the  growth  of  ways  of 
transportation.  Touching  as  it  does  the  romance  of 
early  trail  making,  the  road  work  of  the  ancients, 
highway  esthetics  and  aids  and  attractions  to  travel 
the  book  is  particularly  one  for  the  general  reader. 
It  will  also  help  him  understand  the  financing  and 
planning  of  highway  systems.  There  are  chapters  on 
ancient  roads,  early  trails,  canals,  railways  and  finally 
the  modern  wagon  road.  Then  come  five  chapters  on 
the  planning  and  economies  of  highways.  There  is  one 
chapter  on  automotive  transportation,  one  on  accidents, 
one  on  esthetics  and  one  on  aids  and  attractions  to 
traflic  and  travel.    The  volume  has  a  good  index. 

Flexural  Action  in  Beams 

Reviewed  by  George  Paaswell 

Consulting  Engineer,  New  Yorli  City 

EUASTICITT  AND  STRENGTH  OF  MATERI.\LS  USED  IN 
ENGINEERING  CONSTRUCTION:  Section  II,  Theory  of  Flex- 
ure— Bv  C.  A.  P.  Turner,  M.  Am.  Soc.  C.  E..  Consulting  Engi- 
neer. Minneapolis,  Minn. ;  The  Author.  Cloth  :  6x9  in. :  pp. 
108.  illustrated.     $5. 

This  little  book,  forming  Part  II  in  a  series  on 
"Elasticity,"  purports  to  give  an  exposition  of  exact 
flexural  action  in  beams  by  a  practical  and  elementary 
treatment  of  matter  now  found  only  in  treatises  upon 
elasticity.  The  author  lays  much  stress  upon  the  failure 
of  engineers  to  avail  themselves  of  material  in  such 
treatises,  overlooking  the  fact  that  the  salient  features 
of  such  exact  analysis  are  incorporated  in  all  modern 
design.  It  was  St.  Venant  who  indicated  the  error  of 
the  ordinary  theory  of  flexure  insofar  as  a  plane  sec- 
tion was  assumed  to  remain  plane  after  bending,  point- 
ing out  that  such  sections  become  warped,  due  to  shear 
action;  but  the  exact  problem  of  flexure  was  solved 
only  for  the  cantilever  carrying  a  load  at  its  terminal 
and  for  the  simple  beam  with  a  uniform  load.  The 
important  result  was  the  fact  that  the  warping  of  the 
plane  cross-section  by  shear  becomes  of  serious  nature 
near  the  support  or  places  of  maximum  shear  only.  This 
is  duly  appreciated  by  all  designers  but  is  apparently 
overlooked  by  Mr.  Turner.  The  reader  is  therefore  led 
to  anticipate  novel  data  on  beam  design,  which,  of 
course,  are  not  forthcoming. 

Beyond  this,  the  book  is  characterized  by  the  fact 
that  in  undertaking  to  carry  out  the  plan  of  an  "elemen- 
tary" discussion  the  author  has  been  compelled  to 
sacrifice  both  clearness  and  rigor  in  the  demonstrations. 
In  any  attempt  to  prove  a  controversial  question  it  is 
fatal  to  fill  gaps  in  the  reasoning  by  flat  statements, 
supported  only  by  the  authority  of  the  demonstrator, 
and  while  it  may  be  excusable  in  a  handbook  to  present 
a  bare  formula,  a  textbook  must  go  farther,  even  when 
it  deals  with  flexural  action,  where  connected  descrip- 
tion cannot  be  given  without  the  aid  of  the  calculus. 
It  is  not  surprising,  therefore,  that  the  labored  and 
verbose  discussion  in  the  book  is  far  from  convincing, 
and  in  a  number  of  instances  becomes  unsound  and 
even  erroneous  reasoning. 

Thus  the  statement  that  shearing  strains  rotate  the 
normal  section  of  the  beam  about  the  gravity  axis  by 
an  amount  proportional  to  the  slope  of  the  deflection 
cqrve  cannot  be  reconciled  with  the  observation  that 
shearing  strains  merely  warp  a  section  into  an  anti- 
elastic  surface. 

Further  serious  difficulty  for  the  reader  arises  from 
the  author's  confusion  of  shearing  stress  distributed 
over  an  entire  section  with  shearing  intensity  at  a  point, 


which  leads  him  to  results  that  violate  the  fundamental 
laws  of  statics.  It  is  fatal  to  any  demonstration  to 
leave  the  reader  with  an  impression  that  basic  laws  of 
statics  are  void  for  one  particular  stress  tjiDe. 

The  author  discusses  arch  action  and  flexural  action 
as  if  the  two  involve  separate  types  of  stress.  This  not 
only  leaves  a  wrong  impression  in  the  reader's  mind 
but  makes  it  exceedingly  difficult  to  derive  a  proper 
expression  for  such  arch  action.  Arch  and  beam  differ 
only  in  their  terminal  conditions,  and  it  is  evident  that 
when  the  equation  of  the  elastic  curve  is  determined 
on  the  assumption  that  there  is  no  displacement  at  the 
supports  it  will  define  arch  action  precisely.  In  other 
words,  "arch  action"  is  merely  a  special  name  for  a 
certain  type  of  flexural  action  easily  calculated  by  the 
ordinary  laws  of  flexure. 

The  book  contains  an  excellent  and  clear  discussion 
on  continuous  girders,  giving  a  graphical  picture  of 
the  moments  and  reactions  in  girders  of  any  number 
of  spans  carrying  a  uniform  load. 


Present-Day  Penstock  Design 

REPORT  OF  HYDRAULIC  POWER  COMMITTEE.  N.E.L.A. — 
Prepared  by  the  Hydraulic  Power  Committee  of  the  Pacific 
Coast  Electrical  Association.  A  Condensed  Report  of  Recent 
Advances  and  Improvements  in  Penstock  Design.  More  Par- 
ticularly in  High-Head  Installations  Such  As  Are  Typical  of 
Western  Development.  New  York :  National  Electric  Light 
Association.     Paper,  8x11   in.;   pp.   80;   illustrated.     55c. 

The  National  Electric  Light  Association  at  its  recent 
convention  in  New  York  City  adopted  a  report  on  pen- 
stock design  that  embodies  much  useful  information  evi- 
dently made  available  in  this  convenient  form  only  after 
much  work  by  a  representative  group  of  hydraulic  engi- 
neers. Although  the  action  of  the  convention  makes  this 
an  official  report  of  the  hydraulic  power  committee  of 
the  association,  the  work  of  compilation  has  been  done 
in  the  West  under  the  direction  of  the  hydraulic  power 
committee  of  the  Pacific  Coast  Electrical  Association,  a 
branch  of  the  parent  body.  0.  G.  Thurlow  was  chair- 
man of  the  national  hydraulic  committee.  The  report 
deals  almost  wholly  with  high-head  developments  and 
other  problems  peculiar  to  the  West. 

The  committee  was  made  up  of  about  thirty  represen- 
tatives of  Western  power  companies,  municipalities  and 
manufacturers.  Under  the  direction  of  H.  L.  Doolittle, 
assistant  chief  engineer,  Southern  California  Edison  Co.. 
this  committee  held  several  sessions  at  which  there  was 
a  general  discussion  of  the  subjects  covered.  The  dis- 
cussions were  directed  toward  bringing  out  those  fea- 
tures of  each  company's  experience  that  would  constitute 
information  of  value  to  other  companies  in  considering 
similar  problems.  The  report  has  in  it  nothing  of  an 
elementary  nature  nor  does  it  go  deeply  into  mathe- 
matics, the  purpose  being  rather  to  present  a  sj-mposium 
on  the  latest  and  best  methods  of  meeting  the  more 
important  problems  in  penstock  design  and  construction. 
For  example,  reasons  for  the  present  practice,  as  indi- 
cated by  experience  with  recent  installations,  are  cited 
in  the  planning  of  expansion  joints,  air  vents,  and 
anchorages,  and  in  determining  friction  losses,  pipe 
thicknesses,  etc. 

While  no  favoritism  is  shown,  trade  names  and  the 
names  of  manufacturers  are  mentioned  freely.  State- 
ments by  manufacturers  are  an  interesting  feature  and 
those  included  within  the  body  of  the  report  proper 
are  in  keeping  with  the  spirit  of  the  report  as  a  whole 
and  are  evidently  earnest  endeavors  to  contribute  in- 
formation without  any  attempt  at  advertising.     The 
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inclusion  of  specifications  adopted  by  the  A.S.T.M.  indi- 
cates a  desire  to  make  the  report  of  value  as  a  refer- 
ence work  on  penstock  design. 

There  is  no  index  nor  are  the  several  subjects 
arranged  and  introduced  separately.  The  data  on  draft 
tube  tests  should  be  studied  in  connection  with  later 
reports  on  the  same  subject  made  on  tests  for  the  U.  S. 
War  Department  at  the  Muscle  Shoals  plant.  As  a  whole, 
however,  the  report  is  in  a  much  higher  class  than  the 
ordinary  committee  production;  no  space  is  wasted  on 
non-essentials  and  it  contains  much  valuable  informa- 
tion not  heretofore  published.  In  the  West  where  there 
has  been  a  limited  advance  circulation,  the  report  has 
been  very  favorably  received  and  pronounced  "the  most 
valuable  collection  of  data  on  penstock  design  ever  com- 
piled in  one  publication." 


A  Comprehensive  Structural  Treatise 

Reviewed  by  Charles  A.  Mead 

Chief  Engineer    Division  of  Bridges  and  Grade  Crossings, 
State  Public  Utility  Commission,  Newark,  N.  J. 

STRUCTURAL  MEMBERS  AND  CONNECTIONS— Compiled  by 
a  Staff  of  Specialists — Editors-in-Chief,  George  A.  Hool.  SB.. 
Consulting  Engineer.  Professor  of  Structural  Engineering.  Uni- 
versity of  Wisconsin,  and  W.  S.  Kinne.  B.S..  Professor  of 
Structural  Engineering,  University  of  Wisconsin.  New  York 
and  London:  McGraw-Hill  Co.  Cloth;  6x9  in  ;  pp.  611;  illus- 
trated.    $6. 

Many  excellent  works  on  structural  analytics  have 
been  produced  since  volumes  of  joint  authorship  began 
to  make  their  appearance  thirty  years  ago  but  none 
have  given  the  subject  matter  such  compr  hensive  and 
logical  treatment  as  this  one.  It  is  the  second  of  a 
series  of  six  volumes,  each  dealing  with  a  principal 
subdivision  of  structural  engineering,  and  is  sponsored 
by  Messrs.  Hool  and  Kinne,  who  with  nine  associate 
editors,  specialists  of  wide  reputation,  have  given  of 
their  best  to  produce  it. 

Three  principal  structural  materials  are  dealt  with: 
ferrous  metals,  wood  and  concrete.  Following  complete 
definition,  general  theory  is  developed,  which  in  turn 
is  followed  by  the  design  of  members  and  their  connec- 
tions. The  effect  of  unsymmetrical  and  essential  load- 
ing is  treated  at  great  length.  Where  approximate  solu- 
tions are  pei-missible  within  practical  limits  they  are 
also  given.  Helpful  suggestions  of  practical  limitations 
are  sprinkled  throughout  the  work  and  numerous  illus- 
trative problems  are  worked  out  numerically  so  that 
the  student  is  not  left  in  the  dark  as  to  the  practical 
application  of  the  problem.  The  diagrams  are  well 
drawn  and  unusually  clear. 

A  work  of  this  character  must  represent  modem 
practice  in  order  to  be  valuable,  and  therefore  mu.st 
contain  material  copied  from  mill  books  and  shop  prac- 
tice sheets.  It  is  refreshing  to  note  that  all  such  bor- 
rowed material  is  up  to  date  .nd  truly  represents  mod- 
ern practice.  As  each  volume  of  this  .serici  purports  to 
be  a  complete  treatise  in  itself,  it  is  excusable  if  some 
of  the  material  occurring  in  other  works  by  the  same 
authors  has  been  reproduced  here.  The  volume  i.s  par- 
ticularly free  from  padding  in  any  .sen.'^e,  however. 

Often  fiifTcrcnt  methods  of  solving  a  problem  are 
given,  illuminating  it  from  different  angles.  The  book 
is  written  from  the  true  teacher's  standpoint  which  has 
in  mind  the  student's  attitude.  It  will  thrrnfore  find  a 
useful  place  in  the  student's  library,  whether  he  be 
undergraduate  or  practitioner.  In  short  it  is  a  com- 
prehensive presentation  of  just  what  its  title  indicates, 
and  18  worthy  of  high  rank  among  books  of  its  class. 


The  Electric  Power  Industry 

ATLAS  OF  U.  S.  A.  POWER  INDITSTRT.  Outlining  Suggested 
Regional  Power  Districts  and  Proposed  Constant-Potential 
Transmission  Systems  for  the  United  States  of  North  America 
— By  Frank  G.  Baum,  Consulting  Hydro-Electric  Engineer  Fel- 
low A.I.E.E..  M.  Am.  Soc.  M.  K.,  M  Am.  Soc.  C.  E..  San  Fran- 
cisco, Calif.  New  York  and  London :  McGraw-Hill  Book  Co 
Cloth  ;  17x11  in.;  pp.  21  of  text  and  pp.  34  of  map  and  diagrams. 

An  immense  amount  of  labor  is  represented  in  this 
interesting  and  valuable  survey  of  the  electric  power 
industry  and  brief  for  regional  power  districts.  After 
giving  a  brief  history  of  the  electric  power  industry  in 
America  and  stating  the  problems  of  the  industry, 
Part  I  of  the  book  presents  the  advantages  to  be  gained 
by  grouping  small  plants  into  large  systems  and  then 
suggests  a  group  of  regional  electric  power  districts 
and  a  constant-potential  electric  transmission  system. 
This  is  followed  by  a  summary  of  the  mechanical  and 
electrical  power  used  by  industries  and  utilities  in  this 
country,  by  a  description  of  water-power  development, 
and  by  much  valuable  information  on  the  generator 
capacity  and  output  of  central  stations,  the  use  of 
mechanical  and  electrical  power  in  manufacturers' 
plants  and  in  mines  and  quarries,  and  on  the  steam  and 
electric  operating  situation  of  the  railways  of  the 
United  States.  This  part  of  the  book  closes  with  a 
discussion  of  the  effect  of  diversity  on  load  factor  and 
the  economic  proportion  of  hydro-electric  and  steam 
power. 

Part  II  is  devoted  to  a  discussion  of  the  present  power 
transmission  systems,  the  need  of  large-capacity  trans- 
mission lines,  and  a  description  of  the  constant-poten- 
tial system  by  the  author.  The  24  pp.  of  maps  and 
diagrams  in  Parts  I  and  II  give  a  complete  graphical 
representation  of  the  material  in  the  text  and  supple- 
mentary information  as  well. 

Part  III,  General  Data,  United  States  and  the  World, 
consists  of  10  pp.  of  maps  and  diagrams  which  give 
such  information  as  the  developed  and  undeveloped 
water  powers  of  the  world,  coal  fields  and  gas  and  oil 
fields  of  the  United  States,  precipitation  and  land  alti- 
tude for  both  the  United  States  and  the  world,  and  the 
forest  resources  of  the  United  States. 

Publications  Received 

Notes  on  Pamphlets  and  Reports 

Those  Who  Need  Some  Light  Reatiing,  combining  en- 
tertainment with  engineering  instruction,  will  find  Brear- 
ley's  "A  Symbol  of  Safety"  well  worth  their  time.  The 
author  recounts  the  evolution  and  the  present  work  of  the 
world-famous  Underwriters'  Laboratories,  and  succeeds  in 
presenting  a  really  effective  picture  of  its  many-sided 
activities.  Going  beyond  the  electrical  safety  and  quality 
testing — which,  in  fact,  was  the  foundation  of  the  labora- 
tories and  still  constitutes  one  of  tlie  mo.it  important  sec- 
tions of  its  work — and  the  investigation  of  building  ma- 
terials and  building  units,  he  takes  up  the  little  known  but 
decidedly  interesting  work  being  done  on  burglar  protec- 
tion, on  automobile  safety,  airplanes,  and  the  like.  The 
style  is  easy,  and  the  matter  appears  quite  free  from  the 
distortion  and  exaggerated  emphasis  common  in  semi- 
popular  writing.  There  are  many  excellent  illu.'itrations. 
(Garden  City,  N.  Y.:    Doubleday,  Page  &  Co.;  $2.50.) 

For  More  Sitbstantial  Technical  Reading  the  engineer 
will  find  it  profitable  to  take  up  the  second  report  on  Fatigue 
of  Metals  just  issued  as  Bulletin  IM  of  the  Illinnis  Engineer- 
ing Experiment  .Station  (by  H.  M.  Moore  and  T.  M.  Jasper; 
Urbana,  III.;  pp.  100;  50c.).  Most  of  the  results  reported 
amplify  and  substantiate  the  results  previously  presented, 
which  tend  to  establish  a  definite  endurance  limit,  namely, 
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a  stress  at  or  below  which  an  indefinitely  large  number  of 
reversals  can  be  carried  by  the  material.  Among  the  new 
tests  are  some  which  indicate  that  a  few  moderate  over- 
stressings  will  not  reduce  the  endurance  strength  of  the 
material  to  any  great  degree.  However,  the  important  new 
element  in  the  work  now  reported  is  a  large  series  of  tests 
in  which  the  upper  and  lower  stress  limits  were  not  equal 
and  opposite,  but  instead  the  variable  stress  ranged  from 
a  moderate  compression  to  a  high  tension,  or  else  varied  in 
tension  only.  The  results  do  not  support  the  range-of- 
stress  theory  advanced  by  Goodman  in  England  some  years 
ago,  according  to  which  the  effect  of  the  variable  item  of 
stress  is  double  that  of  the  constant  stress  item.  The  en- 
durance limit  in  these  tests  seems  to  bear  a  linear  relation 
to  the  ratio  of  minimum  to  maximum  stress. 

A  Descriptive  Survey  of  the  Detroit  water-works  has 
been  issued  by  the  Water  Commissioners  of  that  city  (G.  H. 
Fenkell,  superintendent  and  manager).  This  unique  pam- 
phlet of  only  40  pp.  contains  twenty-three  short  papers  each 
describing  a  branch  of  the  organization  or  its  work  and  each 
written  by  the  official  in  charge.  Thus  Mr.  Fenkell  treats 
of  the  general  organization;  H.  W.  Gould,  superintendent, 
describes  the  pumping  stations;  F.  H.  Stephenson,  assist- 
ant superintendent,  the  distribution  system.  Others  take 
up  finances,  records,  construction,  meters,  billing,  account- 
ing, auditing,  pitometer  operations,  personnel,  etc.  Over 
3,000  copies  have  been  distributed  among  the  public  and 
parochial  school  teachers  of  Detroit  and  further  copies  are 
available,  Mr.  Fenkell  states,  for  any  one  interested  any- 
where.— The  Detroit  Filtration  Plant  is  described  in  a 
separate  pamphlet,  by  Theodore  A.  Leisen,  consulting  engi- 
neer, Detroit  water-works. 

Municipal  and  Many  Other  Engineers  should  welcome 
Use  of  Geodetic  Control  for  City  Surveys,  by  Hugh  C. 
Mitchell,  mathematician,  U.  S.  Coast  &  Geodetic  Survey,  an 
illustrated  pamphlet  containing  a  map  showing  areas  of 
United  States  now  covered  by  triangulation  and  also  net  of 
precise  leveling  (20c.  from  Superintendent  of  Documents, 
Washington,  D.  C). 

The  Mechanics  of  the  Activated  Sludge  Process,  a 
paper  by  J.  A.  Coombs,  an  engineer  on  the  staff  of  Activated 
Sludge,  Ltd.  (14  Howick  Place,  Victoria  St.,  Westminster, 
England)  has  been  reprinted  from  its  April  Journal  by  the 
Institution  of  Sanitary  Engineers,  120  Victoria  St.,  West- 
minster, England  (pp.  48,  including  7  pp.  of  discussion; 
illustrated;  1  s.).  The  paper  will  be  found  interesting  and 
valuable  by  all  who  are  following  sewage  treatment  in  de- 
tail and  particularly  by  those  who  wish  to  get  an  idea  of 
British  practice  and  opinion  from  the  viewpoint  of  the 
British  promoters  of  the  activated-sludge  progress. 

The  Sewerage  and  Sewage  Disposal  of  New  York  City 
is  reviewed  in  a  supplement  to  the  May  Sewage  Disposal 
Bulletin  of  the  Board  of  Estimate  and  Apportionment,  New 
York  City,  issued  in  honor  of  the  "twenty-fifth  anniversary 
of  the  Greater  City  of  New  York."  Arthur  S.  Tuttle  is 
chief  engineer  and  Kenneth  Allen  is  sanitary  engineer  of  the 
board. 

The  Ministry  of  Public  Works  of  Czechoslovakia 
(Prague)  has  begun  issuing  a  press  information  sheet  in 
English  entitled  Zprary  vef.  sluzby  technicke  (News  of 
Public  Technical  Service). 

Australian  Governmental  Activities  and  Statistics 
for  the  whole  country  and  for  the  separate  states  are  de- 
tailed in  the  1922  Official  Year  Book  of  the  Commonwealth 
of  Australia.  The  general  and  local  government  schemes 
are  outlined  and  personnel  is  given,  as  well  as  statistics  of 
various  public  works  and  the  present  status  of  local  water 
supplies,  etc.  (Melbourne:  Bureau  of  Census  and  Sta- 
tistics.) 

Activated-Sludge  Studies,  third  series,  1920-22,  by  the 
Illinois  State  Water  Survey,  Dr.  A.  M.  Buswell,  chief,  are 
described  in  the  results  summarized  in  a  bulletin  just 
published  at  Urbana.  There  are  sections  on  the  bio- 
chemistry of  the  process,  microbiology  and  the  theory  of 
activated  sludge,  and  sludge-drying  experiments. 

Valuable  Information  and  Opinion  on  manv  nhases  of 


water  treatment  is  given  in  the  report  of  the  Ohio  Con- 
ference on  Water  Purification  held  at  Columbus  last  Novem- 
ber, edited  by  F.  H.  Waring,  principal  assistant  engineer. 
Ohio  Department  of  Health,  Columbus.  Besides  committee 
reports  and  general  discussion  the  report  contains  eighteen 
papers  by  various  experts  and  operators. 

Permissible  Explosives  and  Mining  Equipment  ap- 
proved by  the  Bureau  of  Mines  prior  to  Jan.  1,  1923,  are 
listed  and  discussed  in  Technical  Paper  333  of  the  Bureau. 

An  Appropriation  of  $200,000  has  enabled  the  California 
State  Department  of  Public  Works,  Division  of  Engineer- 
ing and  Irrigation,  assisted  by  a  consulting  board  of  en- 
gineers and  other  engineering  advisors,  to  publish  an  ex- 
tensive report  on  the  Water  Resources  of  California.  Be- 
sides the  main  report  to  the  Legislature  as  of  Jan.  1,  1923, 
there  are  these  four  appendixes:  Flow  in  California 
Streams,  with  many  tables  and  diagrams;  Irrigation  Re- 
quirements of  California  Lands;  Utilization  of  the  Water 
Resources  of  California;  Relation  of  Settlement  to  Irri- 
gation Development,  prepared  by  Dr.  Elwood  Mead,  Uni- 
versity of  California. 


New  Books  and  Revised  Editions 

DIE  BERECHNUNG  DES  SYMMETRISCHEN  STOCKWERK- 
RAHMENS  mit  geneigten  und  lotrechten  Standern  mit  Hilfe 
von  Differenzengleichungen — Von  Dr.  techn.  Josef  Fritsche. 
Ingenieur,  Assistent  an  der  technischen  Hochschule  in  Prag 
Berlin:  Julius  Springer.     Paper;  6x9  in.;  pp.  90;  line  cuts. 

THE    BUSINESS    LETTER:     Its    Principles    and    Problems — By 
Carl  A.  Naether,  Associate  in  Journalism,  University  of  Michi- 
gan.    New  York  and  London :   D.  Appleton  &  Co.     Cloth ;   6x9 
in.  ;  pp.  516.     $4. 
A  detailed  analytical  and  descriptive  work  on  the  subject. 

THE  ELECTRICAL  HANDLING  OF  MATERIALS:  A  Manual, 
in  Four  Volumes,  on  the  Design,  Construction  and  -Application 
of  Cranes,  Conveyors,  Hoists  and  Elevators — By  H.  H.  Brough- 
ton,  M.  I.  Mech.  E.,  M.  Inst.  E.  E.  Vol.  IV.  MACHINERY 
AND  METHODS.  London:  Ernest  Benn,  Limited.  Cloth;  9x12 
in,  ;  pp.  334  ;  279  line  cuts  and  half-tones,  some  on  folding 
plates,     50s.  net. 

The  earlier  volumes  were :  I.,  Electrical  Equipment ;  II..  Struc- 
tural Steelwork  and  Mechanical  Equipment ;  III.,  Cranes  and 
Crane  Mechanisms,  The  present  and  concluding  volume  takes  up 
elevators  and  conveyors,  belt  conveyors,  automatic  feeders  and 
skip  hoists ;  Lessons  from  .\merica  in  the  Bulk-Handling  of  Ma- 
terials ;  handling  and  storing  grain,  coal,  ore,  etc  There  is  a 
chapter  on  Panama  Canal  Coaling  Stations. 

ELEMENTS   OF  GRAPHIC  STATICS— By  Clarence  W.  Hudson, 
C.E.,  Am.  Soc.  C.  E.,  Professor  ot  Civil  Engineering  Polytechnic 
Institute  of  Brooklyn,   N.   Y,.  Con.sulting  Engineer,  and  Edward 
J.  Squire,   C.E„   M.S„   Assoc.   M.   Am.  Soc.  C.   E.,  Assistant  Pro- 
fessor (as  above).     New  York  and  London:   McGraw-Hill  Book 
Co.     Cloth;- 5x7  in.;  pp.  91;  illustrated.     $1.25. 
Confined   to   what   authors   think   are   the   essential   to   working 
requirements  for  civil  and  other  engineering  students,   "especially 
as  to  the  calculations  of  reactions,  stresses,  shears  and  moments. 
•   •   *  may  be  found  useful  to  the  practicing  engineer  in  enabling 
him   to  review  in   brief   and  compact  form  the  application  of  the 
subject  to  the  solution  of  structural  problems." 

THE  EMPIRE  MUNICIPAL  DIRECTORY  AND  YEAR  BOOK 
for  1923-24:  Complete  and  Authoritative  Lists  of  all  the  Cor- 
porations. County,  Urban  and  Rural  District  Councils,  with  their 
Populations,  Municipal  Undertakings.  Names  of  their  .Admini- 
strative Officials,  etc.,  in  Great  Britain,  the  Colonies  and  Over- 
seas Dominions,  and  a  Compendium  of  Information  relative  to 
Municipal  Engineering  and  Public  Health  Work  and  Practice. 
London :  Sanitary  Publishing  Co..  Ltd.  Cloth ;  7x9  in. ;  pp.  349. 
lis.  postpaid. 
New  features  of  this  useful  directory  include  sections  on  labor 

saving  plant  and  appliances  and  on  institutions  that  grant  degrees 

or  diplomas  in  public  health.  > 

FOUNDATIONS.  ABUTMENTS  AND  FOOTINGS— Compiled  by 
a  Staff  of  Specialists — EMitorSTin-Chief,  George  A.  Hool,  S.B.. 
Consulting  Engineer,  Professor  of  Structural  Engineering,  Uni- 
versity of  Wisconsin,  and  W.  S,  Kinne,  Professor  of  Structural 
Engineering,  University  of  ^Visconsin,  Assisted  by  Horace  S. 
Baker,  S.B.,  Chief  Engineer.  Frank  D.  Chase,  Inc.,  Chicago. 
New  Y'ork  and  London  :  McGraw-Hill  Co.,  Ina  Cloth  ;  6x9  in.  ; 
pp.  414  ;  illustrated.      $4. 

HANDBLTCH  DES  WASSERBAUES  fUr  Studium  un  die  Praxis — 

Von    Hubert   Engels.      Third   Edition.      Cloth ;    pp.    1,649,    in   two 

volumes;  1,736  line  cuts.     Leipzig:  Wilhelra  Engelmann. 

In  the  present  revision  the  size  of  this  hook  has  been  increased 

by    35    pp.      The   first   edition   was  reviewed   in   Engineerinp  News. 

June  21    1915,  p.  116,  and  the  second  edition  in  Enffineerinp  News- 

Rcccnd,  June  16,  1921,  p.  1045,  in  each  case  by  Allen  Hazen. 

MOTOR  TR.\NSPORT.ATION  OP  MERCH.A.NDISE  AND  PAS- 
SENGERS— By  Percival  White,  Research  Engineer  ;  Formerly 
Manufacturer  of  Projecta  Cars.  London.  England  ;  Director  of 
Development,  Aluminum  Manufacturers,  Inc.,  Cleveland,  Ohip ; 
and  Ordnance  Expert,  War  Department ;  M.  Am.  Soc.  M.  E.. 
Soc,  Automotive  E.,  etc.    Cloth  ;  6x9  in. ;  pp.  486  ;  illustrated,   ii. 
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Letters  to  the  Editox* 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


g= 


Rudolph  Hering 

Sir — With  the  passing  of  Rudolph  Hering  from  the  active 
stage  of  engineering  progress  the  profession  has  lost  one 
of  the  most  distinguished  and  picturesque  characters  among 
the  older  men. 

He  was  a  sanitary  engrineer  who  was  particularly  noted 
for  his  ability  and  wide  learning  in  the  specialty  of  sewer 
age  v  orks. 

The  writer  was  associated  with  Dr.  Hering  on  several 
commissions  and  had  an  excellent  opportunity  for  becoming 
acquainted  with  the  wide  range  of  his  learning  in  this  and 
other  branches  of  engineering  science. 

He  was  ever  ready  to  discuss  intricate  questions  con- 
nected with  his  specialty  and  to  counsel  younger  men  when- 
ever the  opportunity  occurred. 

Dr.  Hering  was  deeply  interested  in  the  welfare  of  engi- 
neering societies  and  added  frequently  to  their  investiga- 
tions and  discussions  of  the  Am.  Soe.  of  Civil  Engineers. 

Desmond  FitzGerald. 

Brookline,  Mass.,  June  13,  1923. 


Coating  Does  Not  Restore  Corroded  Sprinklers 

Sir — The  article  by  Mr.  C.  C.  Brown  on  the  care  of 
sprinkler  heads  on  page  869  of  the  May  17  issue  of 
Engineering  Nens-Record,  while  well  meant,  is  liable  to 
lead  to  false  conclusions  and  dangerous  practices.  Sprink- 
lers from  industrial  plants  of  all  kinds  and  therefore 
subject  to  a  variety  of  external  and  internal  deteriorating 
influences  are  being  constantly  tested  under  standard  con- 
ditions in  laboratories  equipped  especially  for  this  pur- 
pose. The  data  thus  obtained  are  studied,  classified  and 
compared  with  previous  experience.  Then  suitable  recom- 
mendations are  made. 

The  experience  of  the  Factory  Mutual  Laboratories  cover- 
ing more  than  thirty  years  of  sprinkler  testing  would  not 
confirm  in  all  respects  Mr.  Brown's  conclusions  or  his 
recommendations.  We  have  not  found  that  sprinklers  sub- 
ject to  salt  air  should  be  either  protected  or  inspected  every 
few  months  as  Mr.  Brown  has  decided.  There  are  millions 
of  sprinklers  along  the  Atlantic  sea-board  which  have  been 
exposed  to  salt  air  for  many  years  without  being  more  than 
tarnished.  If  supplied  by  pumps  taking  suction  from  salt 
voter  there  may  be  some  trouble  from  leakage  after  long 
continued  exposure.  We  wonder  if  this  may  not  be  one  of 
Mr.  Brown's  difficulties. 

Although  we  have  seen  hundreds  of  sprinklers  which 
have  suffered  mechanical  injury,  we  know  of  no  cases 
where  the  solder  has  "come  loose,"  although  occasionally 
sprinklers  subjected  to  excessive  temperatures  may  have 
the  soldered  joint  weakened. 

The  statement  in  Mr.  Brown's  article  which  we  consider 
dangerous  is  the  advice  to  clean  corroded  sprinklers  and 
then  coat  them  with  a  protective  material.  Many  attempts 
have  shown  that  it  is  not  practicable  to  clean  a  corroded 
sprinkler  with  the  assurance  that  it  will  be  reliable  for  fire 
protection.  Corrosion  frequently  attacks  the  solder  and 
oftentimes  progresses  part  way  into  the  soldered  joint. 
This  trouble  cannot  be  remedied  by  cleaning;  neither  can 
the  corrosion  be  removed  from  the  fine  joints  in  the  re- 
leasing mechanism.  The  protective  solution  which  Mr. 
Brown  recommends,  consisting  of  linseed  oil,  rosin  and 
paraffin,  will  harden  with  age  as  the  oil  oxidizes  and  may 
prevent  the  operation  of  the  sprinkler  just  as  effectively  as 
corrosion.  Dipping  the  sprinklers,  which  are  rated  to  fuse 
at  about  160  dog.,  in  a  solution  heated  to  190  dcg.  is  also 
considered  unwise  advice  as  it  is  likely  to  weaken  the 
soldered  joint. 


We  are  calling  these  matters  to  your  attention  because 
readers    of   your    paper    may   be    misled   by    Mr.    Brown's 
article  and  attempt  to  test,  clean  and  protect  their  auto- 
matic sprinklers  with  harmful  results. 
Yours  truly. 

Factory  Mutva-   Laboratories, 

C.    W.    MOWRY, 

Diiector. 
Boston,  Mass.,  June  13. 


Sir — Regarding  the  article  by  C.  C.  Brown  in  the  May 
17  issue  of  the  Engineering  News-Record  we  are  sorry  that 
this  article  has  had  the  prominence  its  publication  in  the 
Engineering  News-Record  gives  it.  We  feel  sure  that  you 
will  find  that  experience  of  laboratories  tests  shows  con- 
clusively that  it  is  not  possible  to  restore  the  sprinkler  head 
to  operating  condition,  once  it  has  been  affected  by  corro- 
sion, by  any  process  of  cleaning.  Also,  that  corroproof 
coatings  should  be  applied  to  new  clean  heads  which  have 
never  been  installed  in  a  sprinkler  system  or  subjected  to 
corroding  influences. 

The  suggested  recipe  contained  in  Mr.  Brown's  article 
for  corroproofing  is  open  to  criticism  because  it  contains 
boiled  linseed  oil  and  rosin,  both  of  which  are  extensively 
used  in  varnishes  because  of  their  oxidizing  qualities. 
Experience  shows  that  sprinkler  heads  painted  or  var- 
nished are  not  only  tardy  in  action,  but  frequently  fall  to 
operate  because  the  parts  are  liable  to  stick  due  to  the 
paint.  Another  objectionable  feature  of  this  mixture  is 
the  temperature  at  which  it  is  applied,  viz.,  190  deg.  or 
thirty  degrees  above  the  temperature  of  the  average 
sprinkler  head. 

We  feel  sure  that  all  fire  protection  engineers  will  agree 
that  the  suggested  treatment  would  be  very  harmful  to  the 
sprinkler  heads. 

W.  J.  Chattin, 
Manager  Engineering  Dept.,  New  York  Reciprocal 

Underwriters  and  Affiliated  Underwriters. 

New  York,  June  18. 


A  New  Employment  Service  by  A.  A.  E. 

Sir— Development  of  employment  service  in  the  American 
Association  of  Engineers  has  been  proceeding  lately  some- 
what along  the  lines  proposed  by  Morris  L.  Cooke  in  his 
article  in  Engineering  News-Record,  May  10,  1923,  p.  830. 

At  its  meeting  in  Norfolk  the  board  of  directors  of  the 
Association  authorized  teking  out  a  charter  to  conduct  an 
employment  service  for  the  engineering  profession  on  a  non- 
profit basis.  The  charge  will  be  2.5  per  cent  of  the  first 
month's  salary  or  about  2  per  cent  of  the  annual  salary. 
The  name  of  the  new  corporation  is  "Association  Employ- 
ment. Inc."  It  is  designed  to  serve  engineers  who  are  not 
members  of  the  American  Association  of  Engineers. 

This  new  service  is  distinct  from  that  to  members  which 
is  rendered  by  the  national  office  for  10  per  cent  of  the  first 
month's  salary  and  free  by  all  Class  A  chapters  except  one. 
The  fees  for  member  service  are  in  the  nature  of  a  con- 
tribution, and  are  not  collectible  at  law. 

The  board  of  directors  regarded  the  departure  into  the 
field  of  employment  service  under  the  wing  of  the  Associa- 
tion to  all  engineers  as  an  experiment  and  an  expedient; 
an  experiment  because  the  field  is  uncharted  and  an  expe- 
dient because  our  clients  are  calling  for  several  times  more 
engineers  than  can  be  supplied  frcnn  our  membership.  The 
first  test  of  good  employment  scivkc  is  such  a  degree  of 
satisfaction  to  the  employer  that  he  will  find  it  superior  to 
any  other  method  of  finding  just  the  man  he  wants. 

Any  paid  employment  service  '  "  -tH  engineers  obviously 
should  be  managed  along  lines  ■  ;  .■ii>H  by  Mr.  Cooke  or 
along  similar  lines.  Speaking  f.  ■  American  Association 
of  Engineers,  I  can  say  that  it  cr  ready  to  co-operate 

with  other  societies  for  the  so  of  common  problems 

This  principle  has  been  frequent. ..  '.I'.Hd  by  the  Association 
in  its  annual  conventions  and  by  the  board  of  directors,  and 
was  reaffirmed  by  resolution  of  the  Norfolk  convention. 
With  specific  reference  to  employment,  the  Association  not 
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only  stands  ready  to  co-operate  in  developing  the  most  effec- 
tive national  employment  service  for  professional  engineers, 
but  stands  ready  to  take  the  responsibility  of  experimenta- 
tion and  leadership  in  this  enlarged  field. 

Webster  L.  Benham, 
President,  American  Association  of  Engineers. 
Kansas  City,  Mo., 

May  19,  1923.  

Lettering  Jigs  Again 

Sir— Referring  to  the  letter  by  L.  B.  Tuckerman,  in  your 
issue  of  May  10,  1923,  p.  843,  as  the  inventor  of  the 
"Wrico  lettering  system,"  I  have  made  a  very  thorough 
investigation  of  all  available  records  of  devices  which  have 
at  various  times  been  put  forward,  both  in  this  country 
and  abroad,  for  the  purpose  of  alleviating  the  irksome  task 
of  lettering.  With  the  knowledge  thus  gained  of  other 
devices,  I  feel  obliged  to  say  that  the  word  "similar"  as 
used  by  Mr.  Tuckerman,  in  making  a  comparison  between 
the  "Wrico"  system  and  others,  must  be  taken  in  a  very 
limited  sense.  It  is  a  fact  that  most  of  them  act  as  guides 
for  the  marking  instrument,  but  there  the  similarity  ends, 
for  in  no  other  device  do  I  think  is  found  the  possibility 
of  speed  coupled  with  the  perfect  lettering  which  can  be 
executed  by  the  "Wrico"  system. 

Edwin  C.  Wood, 
Manager,  The  Wood-Regan  Instrument  Co.,  Inc. 

New  York  City, 

May  31,  1923.      

Terminals  for  Water-Borne  Traffic  at  Chicago 

Sir — I  have  read  with  considerable  interest  your  edi- 
torials of  April  5  and  May  24,  pp.  609  and  906,  and  R.  I. 
Randolph's  letter  to  the  Editor  in  the  issue  of  April  19, 
p.  721,  all  on  the  subject  of  closing  the  Chicago  River. 
Without  intending  to  be  critical,  but  merely  hoping  to 
stimulate  and  continue  the  discussion  thus  ably  begun, 
which  must  necessarily  preface  serious  consideration  and 
study  of  the  problem,  it  is  my  belief  that  none  of  the 
articles  referred  to  has  gone  to  the  very  bottom  of  the 
matter.  Possibly  your  editorial  of  May  24  did  much  to 
eliminate  extraneous  considerations  from  Mr.  Randolph's 
elaboration  of  the  problem,  but  it  did  little  towards  building 
up  in  the  mind  of  the  reader  a  true  picture  of  the  situation. 
Destructive  criticism  has  never  helped  to  solve  as  important 
a  question  as  this  one. 

What  is  the  question  with  which  we  are  dealing?  Is  it 
about  the  engineering  difficulties  involved  in  the  conversion 
of  the  Chicago  River  to  a  closed  sewer?  Is  it  about  the 
legal  difficulties  to  be  encountered  in  denying  to  ownei's  and 
operators  of  masted  vessels  the  privilege  of  using  the  river 
as  a  highway,  or  in  denying  to  riparian  interests  their  ac- 
cess by  water  to  the  Great  Lakes?  Is  it  that  it  is  cheaper 
to  build  and  maintain  fixed  bridges  than  movable  ones? 

It  is  true  that  the  determination  of  some  of  these  prob- 
lems may  affect  the  real  issue,  but  in  general  they  may  be 
solved  to  better  advantage  after  the  basic  considerations 
have  been  properly  disposed  of. 

Stripped  of  all  side  issues  and  irrelevancies  the  ques- 
tion might  be  put  this  way:  What  terminal  facilities  should 
the  city  of  Chicago  provide  for  its  present  and  future 
water-borne  commerce? 

We  have  on  the  one  hand,  if  you  please,  a  definite  amount 
of  existing  commerce  which  should  be  properly  cared  for 
and  which  will  necessitate  certain  expenditures  on  the  part 
of  the  city.  We  also  have  an  indefinite  amount  of  future 
commerce  which  requires  no  special  expenditure  at  the  pres- 
ent time  other  than  that  necessary  to  plan  ahead  for  it  and 
see  that  certain  vital  necessities  are, not  dedicated  to  pur- 
poses which  would  forever  preclude  their  being  used  as  the 
part  of  any  future  plan  of  development. 

On  the  other  hand  we  have  the  determination  of  the  value 
to  the  city  of  the  advantages  of  a  lake  and  river  commerce 
which  in  all  probability  would  thrive  if  provided  for  ade- 
quately. And  we  also  have  to  evaluate,  if  that  is  possible 
in  this  case,  the  obligation  of  the  city  to  the  nation.  For 
Chicago  is  not  a  city  unto  herself.     She  is  a  great  city  be- 


cause she  stands  at  the  cross-roads  of  great  highways  of 
national  commerce,  and  by  virtue  of  such  a  position  she  is 
dependent  upon  the  rest  of  the  nation  for  her  very  exist- 
ence. 

This  obligation  to  the  nation,  added  to  the  advantages  en- 
joyed in  a  commercial  and  industrial  way  from  a  strategic 
location  at  the  head  of  Lake  Michigan,  must  be  weighed 
against  any  expense  to  which  Chicago  might  be  put  to  pro- 
vide the  requisite  terminal  facilities.  Federal  expenditures 
for  the  improvement  of  Chicago  Harbor  are  not  intended  to 
be  for  the  sole  benefit  of  Chicago;  they  would  not  be  justi- 
fied unless  the  people  of  this  nation,  represented  by  a 
majority  in  Congress,  saw  fit  to  appropriate  for  the  works 
as  national  improvements. 

There  is  no  question  but  that  a  wide,  open,  straightened 
river,  coupled  with  ample  facilities  on  the  lake  front,  would 
represent  an  ideal  solution  as  regards  the  shipping  inter- 
ests, both  lake  and  river.  A  roofed-over  river  with  certain 
terminal  facilities  on  the  lake  front  and  a  connection  from 
the  lake  to  the  Illinois  Waterway  provided  by  way  of  the 
Sag  Channel  would  represent  the  other  extreme.  Some- 
where between  the  two  lies  a  solution  which  will  answer  the 
proper  demands  of  navigation  and  fulfill  the  obligation  of 
the  city  of  Chicago  to  the  nation  without  demanding  any 
great  sacrifice. 

Allow  me  to  correct  one  misapprehension  under  which  you 
are  laboring.  You  say,  "We  are  nearer  facing  the  ques- 
tion of  who  in  the  last  analysis  is  entitled  to  exercise  control 
over  the  navigation  of  such  a  stream — the  Federal  Govern- 
ment or  the  community  which  the  stream  serves."  There 
are  numerous  court  decisions,  and  at  least  one  of  the  Su- 
preme Court  of  the  United  States,  which  indicate  the 
national  character  of  the  Chicago  River  and  hold  it  to  be 
one  of  the  navigable  waters  of  the  United  States;  and  with 
respect  to  such  waters  Section  10  of  the  River  and  Harbor 
Act  of  1899  states  in  part: 

"That  the  creation  of  any  obstruction  not  affirmatively 
authorized  by  Congress,  to  the  navigable  capacity  of  any 
of  the  waters  of  the  United  States  is  hereby  pro- 
hibited; .  .  ." 

As  regards  the  constitutionality  of  that  Act  and  its  ap- 
plication to  the  Chicago  River  there  can  be  little  doubt. 

Solve  the  water  terminal  problem  at  Chicago  based  upon 
sound  premises  as  to  classes,  volume  and  routes  of  water- 
borne  commerce,  and  all  these  other  questions  will  be  dis- 
posed of.  But  arguing  them  before  the  main  issue  is  deter- 
mined is  a  waste  of  effort  and  only  delays  the  solution  of 
the  real  problem.  Rufus  W.  Putnam, 

Major,  Corps  of  Engineers,  U.  S.  Army, 

District  Engineer,  Chicago  District. 


Smaller  Cement  Sacks 

Sir — Your  editorial  on  smaller  cement  sacks  in  Engineer- 
ing Neivs-Record,  March  29,  1923,  p.  565,  recalls  the  writer's 
br'ef  experience,  now  nearly  twenty  years  ago,  as  checker 
receiving  and  disbursing  cement  at  the  storage  sheds  for 
an  important  piece  of  work  in  Greater  New  York.  Anyone 
in  a  similar  position  who  is  responsible  for  the  receiving, 
sorting,  cleaning  and  shipping  of  empty  cement  sacks  should 
welcome  the  paper  sack  which  he  would  never  see  again 
when  once  checked  out.  On  a  large  piece  of  work  the  "Wop" 
at  the  mixer  never  shakes  out  all  the  cement  and  it  is  often 
worth  while  to  employ  a  man.  for  the  disagreeable  job  of 
turning  and  reshaking  the  empty  sacks. 

In  striking  contrast  to  this  the  writer  also  distinctly 
recalls  a  still  earlier  time  when  natural  cement  was  cheaper 
than  Portland  and  came  in  paper  bags.  The  bags  were 
broken  by  dropping  on  the  niixing  board  or  were  spit  open 
with  a  shovel  and  the  paper  pulled  away  clean.  All  the 
cement  went  into  the  concrete.  The  use  of  fifty  pound 
packages  should  compensate  for  the  loss  which  occurred  by 
breakage  of  the  larger  packages  during  transit  and 
handling.  It  therefore  seems  that  a  number  of  very  obvious 
advantages  would  result  from  the  suggested  change. 

Tientsin,  China,  May  9,  1923.  R.  D.  Goodrich, 

Engineer  in  Charge  of  Works, 
Commission  for  the  Improvement  of  the   River  System  of 
Chihli. 


June  21,  1923 


ENGINEERING     NEWS-RECORD 


1099 


News  of  the  Week 

CURRENT     EVENTS     IN     THE    CIVIL    ENGINEERING     AND     CONTRACTING     FIELDS 

A.  P.  Davis  Forced  Out  as 
Reclamation  Director 


News  Brevities 


The  Pennsylvania  R.R.  Has  Com- 
pleted its  track  elevation  through  the 
City  of  Camden,  N.  J. 

On  June  25  the  City  of  St.  Louis,  Mo„ 

will  sell  the  first  block  of  $2,500,000  of 
4i  per  cent  twenty-year  bonds  author- 
ized under  the  recent  bond  issue,  passed 
by  that  city,  for  $87,420,000. 

Operating  Expenses  of  the  Govern- 
ment-Owned Alaska  R.R.  for  the  year 
1922  totaled  $1,772,376  while  the  oper- 
ating income  was  only  $718,920.  This 
leaves  a  deficit  of  $1,053,456  for  the 
year  and  a  total  deficit,  since  construc- 
tion began  in  1915,  of  $7,055,224. 

License   Has    Been   Granted   by    the 

Federal  Power  Commission  to  the  Ala- 
bama Interstate  Power  Co.  for  the 
development  of  the  Cherokee  Bluffs 
site  on  the  Tallapoosa  River.  Later  the 
licensee  will  ask  to  assign  the  license 
to  the  Alabama  Power  Co.  for  con- 
itruction  and  operation. 

The  Pennsylvania  R.  R.  System  an- 
nounces a  $2,000,000  improvement  pro- 
gram in  the  Northwest,  the  improve- 
ment to  include  deepening  the  slip  at 
Sandusky  coal  dock,  extending  its  tracks 
from  Webbs  to  Walbridge,  increasing 
its  trackage  at  Crestline,  and  installing 
a  block  signal  system  from  Grand 
Rapids  to  Mackinaw  City. 

The   Cleveland   Union   Terminals   Co. 

has  been  authorized  by  the  Interstate 
Commerce  Commission  to  issue  $15,- 
000,000  bonds  for  the  purpose  of  ac- 
quiring additional  land  and  for  con- 
struction work.  The  bonds  are  to  be 
guaranteed  as  to  principal  and  interest 
by  the  N.  Y.  C,  the  C.  C.  C.  &  St.  L, 
and  the  N.  Y.  C.  &  St.  L.  railroad  com- 
panies. 

By  a  Pabllc  Reprimand  of  the  Penn- 
sylvania R.R.  Co.,  the  Railroad  Labor 
Board  has  arraigned  that  company 
for  its  contempt  of  the  findings  of  the 
board  in  the  matter  of  determining 
employee  representation  on  the  Penn- 
sylvania System.  The  Transportation 
Act  provides  no  way  whereby  the  find- 
ings of  the  Labor  Board  can  bo  en- 
forced, consequently  this  formal  action 
closes  the  case,  at  least  insofar  as  the 
present  action  is  concerned. 

The  Canadian  Government  Is  Asking 

Parliament  for  appropriations  amount- 
ing in  all  upwards  of  $25,000,000  for 
the  construction  of  extensions  to  the 
Canadian  National  Rys.,  covering  29 
projects  which  have  been  recommendfd 
by  President  Thornton.  Of  this  total 
nearly  $18,000,000  will  be  expended  in 
the  Prairie  Provinces,  $3,000,000  in 
British  Columbia,  $5,000,000  in  the 
Maritime  Provinces,  $2,000,000  in  On- 
tario and  less  than  $500,000  in  Quebec. 


Yale  and  Union  to  Teach 
Building  Construction 

Through  gifts  from  the  trustees  of 
the  Louis  J.  and  Mary  E.  Horowitz 
Foundation,  courses  in  building  con- 
struction have  been  established  at  Yale 
University  and  Union  College.  The 
organization  in  charge  of  the  course 
will  be  known  as  the  Thompson-Star- 
rett  Foundation. 

The  Thompson-Starrett  Co.  offers  to 
provide  two  annual  prizes  of  $2,500  each 
to  be  awarded  each  year  to  graduates 
of  the  course  who  shall  commend  them- 
selves by  the  quality  of  their  work  and 
by  their  promise  as  practical  building 
constructors,  and  who  desire  to  connect 
themselves  with  the  Thompson-Starrett 
Co.  for  practical  training  in  their  chosen 
calling. 

The  course  in  building  construction 
is  to  be  offered  as  a  development  of  the 
civil  engineering  course,  rather  than  an 
appendage  to  a  course  in  architecture. 
This  move  is  made  upon  the  theory  that 
building  construction  is  looked  upon 
more  as  a  profession  in  itself  than 
subordinate  to  architecture. 

In  proposing  the  establishment  of 
such  a  course  and  undertaking  to  sup- 
port it,  the  purpose  in  view  was  to 
supply  a  number  of  technically-trained 
and  educated  men  to  perfect  the  capac- 
ity and  work  of  the  constructor  with 
the  hope  that  building  construction 
would  become  a  profession  as  dignified 
as  architecture,  and  on  a  parity  with 
it.  In  establishing  the  courses  the 
donors  do  not  propose  to  diminish  the 
importance  of  the  architect  or  exalt 
that  of  the  constructor,  but  to  recognize 
the  trend  of  events  and  the  conditions 
existing  in  the  building  industry  and 
to  make  every  effort  to  meet  them  to 
the  satisfaction  of  the  public. 


Concrete  Form  work   for  Theater 
Damaged  by  Trainshed  Fire 

Slight  damage  was  caused  recently 
at  the  Fox  Theater  in  Philadelphia  by 
burning  of  the  formwork  for  the  con- 
crete floor  at  the  fourteenth  tier  of  the 
steel  structure.  The  fire  was  started 
by  the  disastrous  blaze  that  destroyed 
the  Broad  Street  Station  trainshed  of 
the  Pennsylvania  R.R.  The  Fox 
Theater  is  being  erected  at  the  south- 
west corner  of  17th  and  Market  Street, 
directly  opposite  the  portion  of  the 
trainshed  in  which  the  flames  reached 
the  greatest  height.  Formwork,  con- 
sisting of  boards  1  in.  thick,  was  prac- 
tically complete  for  the  fourteenth 
floor,  and  timber  was  piled  on  the  fif- 
teenth floor.  The  forms  in  three  bays 
on  the  Market  Street  side  were  burned. 
City  firemen  extinguished  the  flames 
without  difficulty  and  the  timber  on  the 
fifteenth,  floor  was  not  burned.  The 
heat  produced  by  the  burning  forms  at 
thr  fourteenth  floor  was  so  preat,  how- 
ever, that  the  IS-in.  T-beams  were  badly 
twisted.  The  columns  were  not  dam- 
aped,  and  no  damage  was  done  to  com- 
pleted concrete  work  below,  according 
to  Wilfred,  Inc.,  engineers  for  the  Fox 
Theater. 


Aim  to  Put  Bureau  on  "Business  Basis" 

Leads   Secretary   Work  to   Replace 

Engineer  by  Politician 

Washington  Correspondence 
With  the  announced  intention  of 
placing  the  reclamation  service  in  the 
hands  of  a  business  man,  rather  than  an 
engineer,  the  Secretary  of  the  Interior 
has  summarily  dismissed  Arthur  P. 
Davis  from  the  directorship  of  that 
service.  Mr.  Davis  is  to  be  succeeded 
by  D.  W.  Davis,  former  Governor  of 
Idaho,  who  will  serve  under  the  title  of 
"Commissioner  of  Reclamation".  For- 
mer Governor  Da^'is  has  been  serving 
during  the  past  year  as  special  assist- 
ant secretary  of  the  interior.  A.  P. 
Davis  was  chief  engineer  of  the  reclam- 
ation service  from  1906  to  1914  and 
has  been  its  director  since  1914. 

All  the  information  Interior  Secre- 
tary Work  cares  to  make  public  con- 
cerning the  change  is  that  "we  are  go- 
ing to  put  this  branch  of  the  Interior 
Department  on  a  business  basis,  and 
operate  it  in  the  'nterest  of  the  settlers 
on  reclamation  projects,  as  well  as  for 
the  protection  of  the  government. 
That's  all  there  is  to  it."  From  other 
quarters,  however,  comes  the  intimation 
that  the  influence  which  resulted  in  the 
resignation  of  Director  Davis  has  been 
contributed  in  part  by  those  who  oppose 
the  repayment  of  the  reclamation  fund. 
With  a  good  political  lieutenant  in  a 
position  where  an  exceptional  oppor- 
tunity to  influence  votes  exists,  a  better 
chance  would  be  offered  the  adminis- 
tration to  counteract  in  the  west  the 
influence  being  exerted  by  Senator 
Borah,  some  say.  They  point  to  the 
President's  stop  at  American  Falls,  as 
further  proof  that  this  is  a  part  of  the 
political,  campaign. 

It  is  known  positively  that  Director 
Davis'  resignation  was  not  voluntary. 
He  is  understood  to  have  refused  to  be 
a  party  to  the  giving  out  of  the  impres- 
sion that  he  is  retiring  from  the  posi- 
tion of  his  own  volition.  His  position 
is  said  to  be  that  he  does  not  want  to 
see  the  $132,000,000  investment  rep- 
resented by  government  reclamation 
projects  endangered,  by  retiring  at  a 
time  when  the  so-called  repudiators  are 
occupying  such  a  position  of  vantage. 

Washington  Construction  Pro- 
gram Approved  by  President 

President  Harding  and  all  members 
of  the  cabinet  have  approved  plans  for 
a  $20,000,000  construction  program  to 
house  government  department-s  in 
Washington.  Partial  approval  also  has 
boon  given  plans  for  an  omnibus  pub- 
lic buildings  bill  at  the  next  session  of 
Congress  to  provide  buildings,  princi- 
pally for  the  Post  Office  Department,  in 
various  sections  of  the  country. 

It  is  emphasized  that  builfiings  are 
needed  in  Washington  so  that  depart- 
ments and  bureaus  now  in  expemive 
leased  quarters  may  be  housed  in  struc- 
tures owned  by  the  grovernment. 
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F.  A.  E.  S.  Executive  Board 
Meets  in  St.  Paul 

Problems  Discussed  Include  Traffic, 

Smoke  Abatement,  Water  Supply, 

and  City  Planning 

Traffic,  smoke  abatement,  water  sup- 
ply, city  plannin<T,  state  and  municipal 
legislation  relating  to  engineering  mat- 
ters, reforestation  and  registration  of 
engineers  were  outstanding  topics  at  a 
recent  meeting  of  the  Executive  Board 
of  the  Federated  American  Engineering 
Societies  held  in  St.  Paul,  Minn.  The 
meeting  was  characterized  by  an  en- 
thusiasm over  the  accomplishments  of 
the  Federation  and  an  optimism  over 
its  program  of  activities. 

Several  committee  reports  were 
submitted.  Among  these  was  the  Com- 
mittee on  Transportation  which  is  con- 
sidering ways  and  means  whereby  the 
Federation  may  be  of  useful  service  in 
relation  to  the  general  transportation 
problem  of  the  nation.  The  authority 
to  continue  its  study  was  given  the 
Transportation  Committee  by  the 
Board. 

The  Committee  on  Storage  of  Coal 
reported  that  it  had  met  and  perfected 
plans  in  Washington  May  25.  Sub- 
committees are  now  being  formed  in 
some  eighty  centers  to  undertake  gath- 
ering of  data  which  will  enable  the  Fed- 
eration to  present  accurate  coal  storage 
facts  to  the  Federal  Commission  also 
studying  the  subject.  Dean  P.  F. 
Walker  of  the  University  of  Kansas, 
has  been  authorized  by  the  Committee 
on  the  Storage  of  Coal  to  devote  all  of 
his  time  for  the  next  few  months  to  the 
work.  He  will  visit  various  centers  and 
assist  the  sub-committees  in  organiza- 
tion and  then  in  execution  of  their  re- 
spective tasks. 

Registration  Law  Read 

The  committee  appointed  some  months 
ago  to  prepare  a  proposed  registration 
law  for  engineers  submitted  a  tentative 
draft  and  the  proposed  bill  was  dis- 
cussed at  length.  The  committee  was 
instructed,  however,  to  rewrite  the  pro- 
posed bill,  including  certain  valuable 
suggestions  and  constructive  criticisms 
offered  at  the  Board  meeting,  and  re- 


port at  the  next  meeting  of  the  Board 
in  October. 

The  Board  gave  much  consideration 
to  a  communication  from  the  Washing- 
ton Society  of  Engineers  requesting  the 
Federation  to  develop  plans  whereby 
local  engineering  groups  might  take  a 
more  prominent  part  in  comprehensive 
city  planning.  The  Board  recognized 
the  importance  of  the  suggestion  and  in- 
structed the  president  and  executive 
secretary  to  call  the  matter  to  the  at- 
tention of  the  member  societies  for  the 
purpose  of  encouraging  greater  activity 
in  comprehensive  metropolitan  planning 
by  local  engineering  groups. 

The  Board  also  gave  consideration 
to  the  request  from  the  Cleveland  Engi- 
neering Society  that  the  Federation 
support  a  movement  to  help  Congress 
appoint  a  technical  commission  to  make 
a  thorough  study  of  the  engineering  and 
economic  phases  of  the  proposed  St. 
Lawrence  waterway  before  making  any 
definite  decision  on  the  project.  The 
matter  was  referred  to  the  Committee 
on  Public  Affairs  for  a  thorough  study 
and  report. 

Reforestation  Discussed 

Reforestation  was  another  subject 
discussed  at  length.  As  a  result  of  the 
discussion  the  Board  has  requested  the 
committee  on  that  subject  to  submit 
at  an  early  date  a  concrete  plan  of  ac- 
tion, whereby  the  gospel  of  reforesta- 
tion can  be  more  effectively  carried 
forward. 

Among  other  action  taken  by  the 
Board  was  a  vote  to  participate  in  the 
World  Power  Conference  to  be  held  in 
London  in  1924;  acknowledgment  of  an 
invitation  from  the  Association  of  Engi- 
neers and  Architects  of  Czechoslovakia 
through  the  Czechoslovakian  Minister 
at  Washington  for  the  Federation  to 
send  representatives  to  the  annual 
meeting  in  Kasic,  July  2-8;  and  the 
acceptance  of  an  invitation  from  the 
Chamber  of  Commerce  of  Rochester, 
N.  Y.,  to  hold  the  October  meeting 
there. 

Members  of  the  Executive  Board 
were  guests  of  the  Engineers  Society 
of  St.  Paul  at  dinner  one  evening  dur- 
ing the  session  at  which  numerous 
prominent  engineers  spoke. 


Shore  Span  of  Steubenville  Suspension  Bridge 


Temporary  support  of  span,  and  buckled     of  failure  of  the  truss,  see  Engineering 
top  chord  of  stiffening  truss.    For  report     News-Record  issue  of  May  31,  p.  976. 


Railroads  Is  Am.Soc.C.E. 
Convention  Topic 

Transportation  and  Terminals  Will 

Compose  Technical  Program  for 

Sessions  in  Chicago 

The  technical  program  of  the  fifty- 
third  annual  convention  of  the  American 
Society  of  Civil  Engineers  to  be  held 
in  Chicago  July  11-13,  will  concern  itself 
with  railrorad  transportation  and  raO- 
road  terminals.  The  symposium  on 
railroad  transportation  will  be  held  the 
morning  of  July  11  when  the  following 
speakers  will  discuss  various  phases  of 
the  problem:  John  W.  Kendrick,  con- 
sulting engineer,  Chicago;  John  G. 
Sullivan,  consulting  engineer,  Winnipeg, 
Canada;  James  R.  Bibbins,  consulting 
engineer,  Washington,  D.  C;  Edwin 
F.  Wendt,  consulting  engineer,  Wash- 
ington, D.  C;  Charles  A.  Morse, 
president.  Western  Society  of  Engi- 
neers, Chicago;  and  John  S.  Worley, 
professor  of  railroad  engineering.  Uni- 
versity of  Michigan.  Speakers  on  rail- 
road terminals,  a  session  to  be  held  the 
morning  of  July  12,  include  H.  R.  Saf- 
ford,  Chicago,  president  of  the  Illinois 
Section  of  the  Society;  Alfred  Fell- 
heimer,  consulting  engineer  and  arch- 
itect, New  York;  Charles  E.  Smith,  con- 
sulting engineer,  St.  Louis;  Jacob  L. 
Crane,  Jr.,  consulting  engineer,  Chicago; 
Daniel  J.  Brumley,  chief  engineer, 
Chicago  Terminal  Improvement,  Illinois 
Central  R.R.;  Frederick  E.  Morrow,  as- 
sistant chief  engineer,  Chicago  and 
Western  Indiana  R.R.,  Chicago;  Robert 
H.  Ford,  assistant  chief  engineer,  Chi- 
cago, Rock  Island  and  Pacific  Ry., 
Chicago;  J.  D'Esposito,  chief  engineer, 
Chicago  Union  Station  Co.;  Rufus  W. 
Putnam,  Major,  Corps  of  Engineers, 
U.  S.  A.,  Chicago;  and  William  L.  R. 
Haines,  assistant  engineer,  Pennsylvania 
R.R.,  Pittsburgh. 

Aside  from  the  foregoing  technical 
discussions  there  will  be  special  meet- 
ings on  the  afternoon  of  July  11  of 
the  Highway  Division,  Power  Division 
and  the  Sanitary  Engineering  Division. 
Speakers  who  will  address  the  Power 
Division  will  be  W.  L.  Abbot,  past- 
president  of  the  Western  Society  of 
Engineers,  and  William  T.  Walker, 
superintendent  of  construction  of  the 
Minneapolis  General  Electric  Co. 

Inspection  Trips  Provided 

Aside  from  the  technical  discussions 
there  will  be  the  usual  social  features 
as  well  as  several  inspection  trips,  which 
will  include  an  automobile  drive  to  the 
plant  of  the  Universal  Portland  Cement 
Co.  at  Buffington,  Ind.,  where  luncheon 
will  be  served;  a  trip  by  automobile  to 
the  coal-gas  and^vater-gas  plant  of  the 
Chicago  By-Product  Coke  Co.;  a  trip 
to  the  Calumet  power  station  of  the 
Commonwealth  Edison  Co.;  a  trip  to 
the  sewage  treatment  plants  of  the 
Sanitary  District  of  Chicago;  and  an 
.lutomoljile  drive  given  by  the  Chicago 
Engineers  through  the  Chicago^  park 
and  boulevard  system,  including  Lincoln. 
Humboldt.  Garfield.  Douglas,  Washing- 
ton and  Jackson  Parks. 

The  program  as  a  whole  has  been 
inepared  under  the  direction  of  the 
Committee  on  Technical  Activities  and 
Publications,  of  which  Richard  L. 
Humphrey  is  chairman.  The  local  com- 
mittee of  arrangement  and  reception  is 
headed  by  Onward  Bates,  past-president 
of  the  Society,  who  is  honorary  chair- 
man, and  by  H.  R.  Safford,  chairman. 
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A.  S.  M.  I.  Meeting  Place  Changed 

from  Memphis  to  Atlanta 

Atlanta,  Ga.,  has  been  substituted 
for  Memphis,  Tenn.,  as  the  place  for 
the  annual  convention  of  the  American 
Society  for  Municipal  Improvements 
this  fall.  The  transfer  is  due  to 
changes  in  hotels  at  Memphis  which 
make  it  impossible  for  them  to  care 
for  the  convention  in  accordance  with 
arrangements  which  had  been  made. 
Charles  C.  Brown,  St.  Petersburg,  Fla., 
secretary  of  the  society,  states  that  the 
date  for  the  meeting  at  Atlanta  will 
soon  be  announced,  but  that  it  will  not 
be  earlier  than  Nov.  12-16,  the  date  set 
for  the  meeting  at  Memphis. 


Flood  Tops  Oklahoma  Dam 

The  main  dam  of  the  Oklahoma  City 
waterworks,  a  hollow  concrete  dam 
1,800  ft.  long  and  54  ft.  high  built  in 
1918,  was  overtopped  a  maximum  of 
16  in.  for  a  period  of  22  hours,  June 
13  and  14,  by  a  rise  in  the  Canadian 
River.  No  damage  was  done  to  the 
dam  or  embankments  but  nine  pile 
bents  in  a  highway  bridge  and  five 
bents  in  an  interurban  railway  bridge 
over  the  head  of  the  by-pass  channel 
were  carried  away.  Two  weeks  before 
a  hitherto  ■  unprecedented  flood  in  the 
river  was  taken  care  of  by  the  spill- 
ways which  were  designed  for  a  flow  of 
16,000  sec-ft.  The  latest  flood  is  esti- 
mated at  22,000  sec-ft.  The  embank- 
ment of  the  by-pass  had  been  paved  for 
6,000  ft.  with  a  combined  wall  and 
slab  of  reinforced  gunite,  as  described 
in  Eni/ineering  News-Reco7-d,  May  17, 
1923,  p.  880.  This  stood  up  under  the 
flood  but  about  3,000  ft.  of  unpaved  sec- 
tion was  threatened  and  saved  only  by 
sand  bagging. 


New  York  Central  Increases 
Its  Dividend 

The  New  York  Central  R.R.  has  in- 
creased its  stock  dividend  from  the  rate 
of  5  per  cent,  which  it  has  paid  con- 
tinuously since  1908,  to  7  per  cent.  The 
directors'  statement  at  the  time  of  the 
announcement  of  this  increase  said  that 
since  the  consolidation  of  the  New  York 
Central  and  Lake  Shore  in  1914,  the 
surplus  had  increased  from  $29,000,000 
to  over  $112,000,000,  that  a  large  part 
of  the  company's  capitalization  is  in 
long-term  bonds  bearing  low  interest 
rates  averaging  about  4.4  per  cent, 
which  with  the  new  dividend  rate  of  7 
per  cent  makes  the  return  paid  upon 
capital  .5.07  per  cent,  without  allowing 
for  any  return   on   reinvested   surplus. 

The  New  York  Central  now  owns  OH 
per  cent  of  the  stock  of  the  Michigan 
Central  and  90  per  cent  of  the  stock  of 
the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis.  These  companies,  as  well  as 
the  parent  company,  are  doing  a  large 
amount  of  business  which  will  require 
additional  capital  to  keep  pace  with  its 
growth.  Such  additional  capital  should 
come  at  least  in  part  from  the  sale  of 
additional  stock,  and  the  stock  of  the 
company  as  well  as  its  bonds  must  be 
made  attractive  to  investors  because 
future  financing  cannot  be  done  to  ad- 
vantage on  the  basis  of  a  constantly  in- 
creasing debt  and  a  stationary  amount 
of  stock.  Following  this  announcement 
the  railroad  company  ma<le  application 
to  the  I.  C.  C.  for  authority  to  issue 
1100,000,000  worth  of  new  common 
stock. 


Illinois  Road  Bill  Is  Passed 

The  Illinois  Legislature  has  passed 
the  bill  providing  for  a  bond  issue  of 
$100,000,000  for  improved  roads,  but 
individual  legislators  tacked  on  so 
many  amendments  that  the  cost  of 
the  mileage  listed  in  the  bill  is  esti- 
mated at  $174,000,000.  This  bond 
issue  must  be  submitted  to  public 
vote  in  November,  1924. 


Natural  Gas  Subject  to  the  Laws 
of  Interstate  Commerce 

A  decree  for  the  complainants,  the 
States  of  Pennsylvania  and  Ohio, 
against  the  State  of  West  Virginia  was 
directed  by  the  U.  S.  Supreme  Court, 
June  11,  in  suits  instituted  to  restrain 
West  Virginia  from  putting  into  effect 
a  law  compelling  natural  gas  companies 
to  serve  consumers  within  the  borders 
of  West  Virginia  in  preference  to  those 
outside  that  state,  in  the  case  of  gas 
taken  from  within  the  state. 

The  decision  was  by  a  divided  court. 
Associate  Justices  Holmes,  McReynolds 
and  Brandeis  dissenting  from  the  ma- 
jority opinion,  which  was  read  by  As- 
sociate Justice  Van  Devanter. 

The  majority  opinion  held  that  the 
West  Virginia  law  was  in  violation  of 
the  Interstate  Commerce  clause  of  the 
Constitution.  West  Virginia  had  in- 
vited capital  into  the  state  to  develop 
natural  gas  and  had  encouraged  cor- 
porations to  enter  interstate  business 
in  this  fuel.  To  cut  off  a  supply  to  con- 
sumers in  other  states  when  the  supply 
runs  short,  as  the  West  Virginia  act 
would  compel,  would  mean  a  hardship 
to  the  interstate  consumers,  the  opinion 
held. 

The  three  dissenting  justices  held 
that  West  Virginia  legally  had  the 
right  to  regulate  the  product  because  it 
does  not  assume  interstate  character 
until  it  is  sent  out  of  the  state.  Jus- 
tice Brandeis  held  that  the  most  the 
Supreme  Court  should  do  would  be  to 
compel  the  West  Virginia  gas  com- 
panies to  give  the  West  Virginia  cus- 
tomers at  least  as  good  service  as  those 
outside  the  state. 


Philadelphia  Bridge  Anchorage 
Caissons  Reach  Bottom 

One  of  the  circular  caissons  of  the 
west  anchorage  of  the  Philadelphia- 
Camden  suspension  bridge  reached 
sound  rock  and  was  scaled  on  June  11. 
A  second  one  was  sealed  on  June  14. 
The  two  reached  elevations  of  64  and 
62  ft.,  respectively,  below  city  datum. 
These,  as  well  as  the  rectangular  cain- 
sons  which  form  the  forward  wings  of 
the  anchorage,  are  being  sunk  by  open 
dredging.  Work  is  in  progress  on  the 
south  rectangular  caisson,  which  is 
down  to  El.  -55,  but  some  delay  is  being 
experienced  in  dealing  with  the  sloping 
rock  surface. 

The  circular  caissons  reached  bottom 
after  a  heavy  chisel  bar  was  used  to 
break  out  the  rock  in  the  central  part 
of  the  shaft,  and  the  weight  of  the 
caisson  then  forced  it  down  into  the 
soft  upper  strata  of  the  rock  tightly 
cii'iugh  so  that  it  could  be  pumped  out. 
The  outer  rim  of  rock  was  then  cut 
down  several  feet  to  the  sound  schist, 
and  the  caisson  sealed.  It  was  not 
necessary  to  bulkhead  the  shaft  and 
bottom    the   caisson   under   compressed 


Reproduction  Cost  Theory 
Subject  of  Two  Opinions 

Supreme  Court  Issues  Two   Additional] 

Decisions  Regarding  Theory  for 

Rate  Making  Purposes 

Wash  inffton  Con-espundence 
Two  cases  involving  questions  of 
evaluation  of  a  public  utility  for  rate- 
making  purposes,  particularly  the  re- 
production-cost-new theory  of  value, 
were  decided  by  the  United  States  Su- 
preme  Court  June   11. 

In  the  case  of  the  Blucfield  Water 
Works  &  Improvement  Co.  against  the 
Public  Service  Commission  of  West  Vir- 
ginia, the  court,  in  an  opinion  by  As- 
sociate Justice  Butler,  held  that  the 
rates  fixed  for  water  service  at  Blue- 
field  were  too  low,  because  on  a  repro- 
duction less  depreciation  value  the  re- 
turn was  only  6  per  cent,  which  the 
court  deemed  insufficient.  Associate 
Justice  Brandeis  agreed  with  the  other 
members  of  the  court  in  reversing  the 
state  court,  but  noted  the  same  posi- 
tion regarding  replacement  values  that 
he  took  in  the  case  of  the  Southwestern 
Telephone  Co.  against  the  Missouri 
Commission.  (Engineering  News-Rec- 
ord, June  7,  1923,  p.  1010.) 

The  Public  Service  Commission  fixed 
the  water  rates  in  1920.  The  company 
declared  the  rates  inadequate  and 
confiscatory  and  applied  to  the  State 
Supreme  Court  of  Appeals  for  a  sus- 
pension of  the  order.  The  company 
alleged  the  value  of  its  property  to  be 
greatly  in  excess  of  that  fixed  by  the 
Public  Service  Commission  and  com- 
plained that  the  commission  did  not 
allow  for  increased  costs  of  replace- 
ment between  1915  and  1920.  The  state 
court  denied  the  relief  sought. 

In  the  case  of  the  Georgia  Railway  & 
Power  Co.  and  the  Atlanta  Gas  Light 
Co.,  its  lessor,  the  supreme  court,  in  an 
opinion  read  by  Associate  Justice 
Brandeis,  afllrmcd  the  decree  of  the 
lower  courts  dismissing  a  suit  against 
the  Railroad  Commission  of  Georgia  to 
restrain  reduced  rates  for  Atlanta's 
gas  supply.  Associate  Justice  Mc- 
Kenna  dissented  from  the  majority 
opinion,  holding  that  replacement  value, 
as  fixed  in  principle  by  the  court  in  the 
cases  of  the  Southwestern  Telephone 
Co.  and  the  Bluetield  Water  Works  & 
Improvement  Co.,  had  not  been  applied 
in  this  Georgia  case. 

The  majority  opinion  pointed  out 
that  in  the  Atlanta  gas  case,  the  Rail- 
road Commission  had  carefully  consid- 
ered replacement  value  and  increased 
costs,  although  it  did  not  allow  all  the 
claims  of  the  company  in  this  regard. 

The  court  also  approved  the  finding 
of  the  Georgia  Railroad  Commission 
that  "present  fair  value"  is  not 
synonymous  with  "present  replacement 
cost,"  particularly  under  abnormal  con- 
ditions. 

air,  although  provision  is  made  in  the 
construction  oi  the  caisson  for  this. 

In  the  case  of  the  rectangular  cais- 
son. 40  X  125  ft.,  the  slope  of  the  rock 
is  downward  from  west  to  east  in  the 
direction  of  the  caisson  length,  and  it 
will  Ixs  necessary  to  excavate  the  rock 
at  the  west  end  to  permit  of  bottoming 
the  caissons  at  the  seat  end.  By  par- 
tially filling  the  easterly  pockets  the 
contact  is  mmle  tight  enough  to  permit 
of  pumping  dow^l  the  westerly  pockets, 
and  it  is  hoped  to  be  able  to  carry  out 
the  required  excavation  \inder  open  air. 
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Extracts  from  an  Outline  of 
Engineering 

CONCBETK 
Some  stone,  some  hislily  standardized 

cement. 
Sand  of  just  the  proper  size  of  grains. 
Water  to  wet;  then  add  one  element, 
A  dash  of  an  abused  ingredient — brains. 

SEWAGE    DISFOSAL 
Screen  out  the  rough  stuff,  turn  over  tlie  soo 
To  the  bugs  with  sucli  appetites  low; 
I>et  it  settle  and  stew  and  bubble  and  brew; 
But  what  to  do  with  the  sludge — we  don't 

know. 

*      *      * 

A  Word  in  Protest 

This  is  the  time  of  the  year  when  it 
is  customary  to  depict  the  new  college 
graduate  as  going  forth  to  offer  his 
services  at  nothing  less  than  president 
or  general  manager,  satisfied  that  his 
ability  and  training  are  too  great  for 
any  ordinary  job.  Never  was  there 
baser  fabrication.  Most  college  grad- 
uates approach  commencement  with 
feelings  made  up  of  amazement  at  the 
fact  that  they  have  really  managed  to 
pull  through,  of  thankfulness  for  the 
luck  which  through  four  years  presented 
to  them  questions  they  were  able  to  an- 
swer within  the  limits  of  failure  al- 
lowed, and  of  awe  at  the  vast  areas  of 
knowledge  and  experience  they  have 
never  traversed.  Down  in  their  hearts 
they  wonder  that  any  one  would  have 
them  for  any  job,  much  less  an  im- 
portant one.  If  a  college  education  does 
not  teach  humility  it  isn't  good  for 
much. 


The  18th  amendment  has  its  com- 
pensations. Now  comes  a  "bretvery 
engineer" — representing  a  once  lucra- 
tive and  doubtless  useful  branch  of  the 
profession — with  a  proposition  to  build, 
for  obvious  uses,  an  island  3+  miles  out 
from  Sandy  Hook.  The  proposal  in- 
volves novel  development^  in  long  exteiv- 
sion  cyliruder  piles  which  foreshadow, 
the  "brewery  engineer"  says,  little 
islands  dotting  the  transatlantic  route, 
a  boon  to  the  seasick  and  the  bridge 
builder  alike.  Out  of  evil  oft  comes 
good. 

*     *     * 

Not  Knocking  Newspaper  Men 

"I  have  explained  the  construction," 
says  an  engineer  describing  a  new 
project  in  a  recent  newspaper  article, 
"so  not  only  the  engineer  but  the 
layman  can  understand  how  plain 
and  simple  it  is  once  you  know  how 
to  do  it.  Even  the  newspaper  men 
should  understand  this  explanation, 
at  least  a  part  of  it." 


Street  car  conductors  in  Los  Angeles, 
We  learn,  are  prohibited  by  ordinance 
"from  shooting  live  game — notably 
jack-rabbits — from  the  platforms."  Now 
if  they  would  only  declare  an  open 
season  on  automobilists  the  traffic  jam 
on  Broadway  might  be  speedily  cleared 
up. 


State  to  Build  Poughkeepsie 

Bridge ;     Moran    and 

Modjeski  Engineers 

Construction  of  a  bridge  across  the 
Hudson  River  at  Poughkeepsie  as  a 
state  enterprise  has  been  provided  for 
by  the  state  legislature  of  New  York  in 
a  bill  just  approved  by  the  governor. 
An  appropriation  of  $200,000  is  made  in 
the  bill  for  the  preparation  of  plans 
and  survey  data.  The  work  has  been 
placed  in  charge  of  state  highway  com- 
missioner Frederick  Stuart  Greene, 
who  has  engaged  Daniel  E.  Moran  and 
Ralph  Modjeski  as  consulting  engi- 
neers for  the  bridge. 

It  is  not  yet  known  what  type  of 
bridge  will  be  determined  upon  or  pre- 
cisely what  location  will  be  adopted. 
The  act  leaves  the  location  open  within 
wide  limits.  It  is  believed  possible  that 
a  suspension  type  of  structure  may  be 
designed,  the  depth  of  rock  being  140 
to  150  ft. 

The  city  of  Poughkeepsie  will  pro- 
vide land  for  the  east  approach,  and  a 
private  owner  has  donated  right-of-way 
for  the  west  approach. 

Plans  for  a  bridge  at  Poughkeepsie 
were  prepared  a  year  ago  by  Henry 
Goldmark  and  Gen.  George  W.  Goe- 
thals.  They  provided  for  a  cantilever 
structure  of  five  main  spans,  as  illus- 
trated in  Engineering  News-Record  of 
Dec.  21,  1922,  p.  1090.  It  is  stated  by 
the  highway  commissioner  that  the 
bridge  is  likely  to  cost  about  $5,000,000. 
With  the  best  possible  progi-ess  it  is 
expected  that  foundations  might  be  con- 
structed during  1924  and  1925,  and  the 
superstructure  erected  during  the  fol- 
lowing year,  but  the  actual  period  of 
construction  is  likely  to  be  longer.  A 
change  of  administration  or  failure  of 
the  legislature  to  make  appropriation 
for  the  continuance  of  the  work  would 
be  likely  to  interfere  with  rapid  con- 
struction, however. 

Authority  is  given  in  the  bill  for 
charging  tolls  for  traffic  across  the 
bridge,  and  the  maximum  amounts  of 
toll  are  specified.  Collection  of  tolls  is 
to  cease  in  any  event  when,  the 
revenues,  less  the  expenses  of  main- 
tenance and  operation,  shall  equal  the 
cost  of  the  bridge. 

Los  Angeles  Approves  Bond 
Issues  Totaling  $26,500,000 

At  an  election  in  Los  Angeles  on 
June  5  voters  of  that  city  approved 
by  a  two-thirds  vote  five  out  of  six 
proposed  bond  issues.  The  issues  that 
carried  were  as  follows:  (1)  For  the 
purchase  of  site  and  erection  of  a  city 
hall,  $7,500,000;  (2)  for  the  purchase 
of  land  needed  for  an  extension  to  the 
Public  Librarv,  $500,000;  (3)  harbor 
improvement  bonds,  $15,000,000;  (4) 
for  construction  of  viaduct  over  Los 
Angeles  river  and  the  railroads  paral- 
leling it,  $2,000,000;  and  (5)  for  public 
playgi-ounds,  $1,500,000. 

The  sixth  proposition  was  for  a  bond 
issue  of  $35,000,000  of  which  $10,000,- 
000  would  have  been  for  improvement 
and  extension  of  the  present  municipal 
electric  power  network  within  the  city 
and  $25,000,000  for  the  development  of 
hydro-electric  power  at  the  Boulder 
Canyon  on  the  Colorado  River  includ- 
ing the  transmission  of  that  power  to 
the  city.  Although  this  sixth  proposi- 
tion did  not  receive  the  two-thirds  vote 
necessary  to  carry  it,  it  did  get  a 
majority. 


U.  S.  High  Tribunal  Curbs 
Kansas  Industrial  Court 

Taft   Opinion    Declares    State    Has    No 

Right   to  Regulate   Wages   Not   of 

Public  Interest  Character 

On  June  11  the  United  States  Su- 
preme Court  rendered  a  unanimous  de- 
cision seriously  restricting  the  scope  of 
the  Kansas  Court  of  Industrial  Rela- 
tions. In  the  case  at  issue,  the  sec- 
retary of  the  Meat  Cutters'  Union  in 
January,  1921,  appealed  to  the  Indus- 
trial Court  against  a  reduction  in  wages 
by  the  Charles  Wolff  Packing  Co.  A 
hearing  was  held  and  the  court  ordered 
that  wages  be  advanced  beyond  the 
scale  fixed  by  the  company,  asserting 
that  an  emergency  existed  and  that 
higher  wages  were  in  the  public  interest 
as  the  plant  produced  food.  The  com- 
pany resisted  payment  of  the  higher 
wages  and  the  industrial  court  applied 
to  the  state  supreme  court  for  a  man- 
damus to  compel  compliance  with  its 
order.  A  commissioner  appointed  by 
the  state  supreme  court  reported  that 
the  company  had  lost  $100,000  the  pre- 
vious year  and  that  the  evidence  did 
not  support  the  claim  that  an  emer- 
gency existed.  The  state  supreme 
court  overruled  this  report  by  the  com- 
missioner and  issued  the  mandamus, 
whereupon  the  company  applied  to  the 
United  States  Supreme  Court  for  a 
writ  of  error,  alleging  its  property 
would  be  taken  without  due  process  of 
law. 

In  his  decision.  Chief  Justice  Taft 
said: 

"It  [the  act  creating  the  industrial 
court]  curtails  the  right  of  the  em- 
ployer on  the  one  hand  and  of  the 
employee  on  the  other  to  contract  about 
his  affairs.  This  is  part  of  the  liberty 
of  the  individual  protected  by  the  guar- 
antee of  the  due  process  clause  of  the 
Fourteenth   Amendment.     .     .     . 

"It  has  never  been  supposed,  since  the 
adoption  of  the  Constitution,  that  the 
business  of  the  butcher,  or  the  baker, 
the  tailor,  the  wood  chopper,  the  min- 
ing operator  or  the  miner  was  clothed 
with  such  a  public  interest  that  the 
price  of  his  product  or  his  wages  could 
be  fixed  by  State  regulation,  .  .  . 
To  say  that  a  business  is  clothed  with 
a  public  interest  is  not  to  import  that 
the  public  may  take  over  its  entire  man- 
agement and  run  it  at  the  expense  of 
the  owner.  The  extent  to  which  regula- 
tion may  reasonably  go  varies  with  dif- 
ferent kinds  of  business.  The  regula- 
tion of  rates  to  avoid  monopoly  is  one 
thing.  The  regulation  of  wages  is  an- 
other. 

"We  think  the  industrial  court  act, 
in  so  far  as  it- permits  the  fixingof 
wages  in  plaintiff  in  error's  packing 
house  is  in,  conflict  with  the  Fourteenth 
Amendment  and  deprives  it  of  its  prop- 
erty and  liberty  of  contact  without  due 
process  of  law." 

Ford  Granted  High  Dam  License 

A  license  extending  to  Henry  Ford 
the  right  to  utilize  the  High  Dam  on 
the  Mississippi  River  at  St.  Paul,  for 
a  period  of  fifty  years,  has  been  exe- 
cuted finally  by  the  Federal  Power 
Commission.'  The  license  covers  the 
construction  of  a  power  house  on  the 
existing  substructure  at  the  St.  Paul 
end  of  the  dam.  The  power  house  will 
be  equipped  with  four  turbo-generating 
units,  each  with  a  capacity  of  4,500  kva. 
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lines  in  1917,  having  previously  served 
the  road  as  chief  engineer. 

Allen  W.  Stephens,  of  the  Turner 
Construction  Co.,  New  York  City,  was 
awarded  the  honorary  degree  of  Mas- 
ter of  Science  at  this  year's  commence- 
ment of  the  University  of  Maine.  Mr. 
Stephens  is  a  graduate  in  civil  engineer- 
ing from  that  university  and  is  presi- 
dent of  the  General  Alumni  Associa- 
tion. 

Gerard  Swope,  president  of  the  Gen- 
eral Electric  Co.,  was  awarded  the  de- 
gree of  Doctor  of  Science  at  Rutgers 
College  on  June  12.  Dr.  Irving 
Langmuir,  assistant  director  of  the  re- 
search laboratory  of  the  company,  re- 
ceived the  degree  of  Doctor  of  Science 
from  Union  College,  Schenectady;  and 
David  B.  Rushmore,  consulting  engi- 
neer, a  D.S.  degree  from  his  alma 
mater,  Swarthmore  College.  All  of 
these  men  have  been  intensely  inter- 
ested in  furthering  scientific  education 
in  our  colleges  and  schools  and  have 
taken  a  leading  part  in  the  forward 
looking  movement  of  co-operation  be- 
tween the  colleges  and  industry. 

Charles  G.  Duvall,  chief  inspector 
in  the  Indianapolis  city  engineering  de- 
partment, will  resign  soon  to  become 
National  Research  Council.  The  pur-  superintendent  of  construction  for  the 
pose  of  the  paper  was  to  place  before  Union  Asphalt  Paving  Co. 
the  engineering  profession  a  history  of  Chesley  Gray,  chief  engineer  of  the 
the  study  of  cement  for  use  in  sea  Indiana  state  highway  commission,  has 
water,  and  an  analysis  of  the  results  been  given  a  civil  engineering  degree  by 
obtained.  The  paper  is  to  be  published  Rose  Polytechnic  Institute,  Terre  Haute, 
in  the   August  Proceedings.     The   dis-     Ind.,   of  which  he   is   a   graduate,   the 


AMERICAN  SOCIETY  FOR  TEST- 
ING J1.A.TERIALS,  Philadelphia; 
-Aiinual  Meeting.  Atlantic  City. 
N.   J.,  June   25-2a. 

AMERICAN  SOCIETY  OP  CIVIL 
E.VGINEERS.  New  York,  Annual 
Convention,   Chicago,   July   11-13. 

NEW  ENGLAND  WATER  WORKS 
ASSOCI.\TION,  Boston.  Mas.s.  : 
.Annual  Convention.  Burlington. 
Vt,  Sept.  18-21,  1923. 

AMERICAN  PUBLIC  HEALTH  AS- 
SOCIATION, New  York  ;  Annual 
Meeting,    Boston.   Oct.    8-11. 


The  American  Society  of  Civil  Engi- 
neers at  its  meeting  at  New  York  June 
13,  heard  a  paper  on  the  disintegration 
of  cement  in  sea  water,  presented  by 
William  G.  Atwood,  Director,  and  A.  A. 
Johnson,  Assistant  Director  of  the  Com- 
mittee on  Marine  Piling  Investigations, 


cussion  which  followed  the  presentation 
of  the  paper  was  largely  devoted  to  the 
effect  of  acid  waters  and  fresh  water 
on  concrete  rather  than  actual  sea 
water. 
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William  S.  Menden,  who  has  been 
chief  engineer  of  the  Brooklyn  Rapid 
Transit  Co.  since  1905,  has  been  made 
president  of  the  company,  the  name  of 
which,  upon  the  closing  of  the  receiver- 
ship and  di.smissal  of  the  receiver,  has 
become  the  Brooklyn-Manhattan  Transit 
Co.  Mr.  Menden  was  born  in  Evans- 
ville,  Ind.,  in  1868  and  graduated  from 
Rose  Polytechnic  Institute  as  a  civil 
engineer.  From  1891  to  1905  he  was 
successively  rodman,  assistant  engineer 
on  construction,  and  chief  engineer  in 
charge  of  construction  and  maintenance. 
Metropolitan  West  Side  Elevated  R.R. 
Co.,  Cnicago. 

Ralph  N.  Bbgien,  general  manager 
of  the  Baltimore  &  Ohio  R.R.,  Western 
Lines,  has  been  appointed  operating 
vice-president  of  the  Chesapeake  & 
Ohio,  with  headquarters  at  Richmond, 
Va.  Mr.  Begien's  early  work,  after 
graduation  from  Harvard  in  1897,  was 
largely  in  the  tropics,  where  he  spent 
three  years  with  the  Nicaragua  Canal 
Commission  and  one  on  railroad  work 
in  Ecuador.  He  entered  the  employ  of 
the  Baltimore  &  Ohio  as  assistant  en- 
gineer in  1902.  In  1908  he  was  made 
division  cnsrineer.  Two  years  later  .Mr. 
Begien  became  assistant  to  the  chief  en- 


degree  being  granted  on  his  profes- 
sional record. 

Pratt-Thompson  Construction  Co. 
announce  the  removal  of  their  general 
offices  to  114  Tenth  St.,  Kansas  City. 

J.  Di  Stasio,  formerly  chief  engineer 
of  the  Fougner  Concrete  Steel  Co.,  and 
U.  T.  Berg,  reinforced  concrete  spe- 
cialist, announce  their  association  as 
J.  Di  Stasio  &  Co.,  consulting  engi- 
neers, New  York  City,  specializing  in 
reinforced-concrete  structures. 

Charles  T.  Phillips,  consulting  en- 
gineer, has  opened  offices  in  Los  An- 
geles, Calif.,  under  the  firm  name  of 
the  Charles  T.  Phillips  Co.,  consulting 
engineers,  having  associated  with  him 
.'Arthur  Kempston,  former  chief  of  the 
department  of  electricity  in  San  Fran- 
cisco, and  Fred  B.  McNally,  mechanical 
engineer,  formerly  of  Fresno.  The 
new  firm  will  specialize  in  plans,  speci- 
fications, tests  for  fire  alarm  systems, 
street  lighting  and  power  plants. 

William  S.  Murray,  consulting  en- 
gineer. New  York  City,  formerly  con- 
sulting engineer  of  the  New  York.  New 
Haven  &  Hartford  R.R.,  received  the 
degree  of  Doctor  of  Engineering  at  Le- 
high Univer.<iity.  last  week,  where  he 
also   delivered   the   alumni   address. 

William  C.  Markham,  construction 
engineer  for  the  Detroit  street  rail- 
ways, has  resigned  to  become  treasurer 
and  general  manager  of  W.  C.  Mark- 
ham  &  Co.,  a  firm  affiliated  with  eastern 
interests,  for  general  construction  work. 
Mr.  Markham  has  served  in  the  Detroit 
department  of  street  railways  since  the 
beginning  of  municipal  ownership  in 
1920. 

Prof.'  W.  K,  Hatt.  Director  of  the 
Advisory  Board  on  Highway  Research, 
National     Research     Council,     has     rc- 


gineer.      In  1912  he  was  appointed  ns-  turned  from   Europe,  and   will   resume 

sistant   general    superintendent   of   the  his  duties  in  Washington,  D.  C. 

main-line    system    and    later    general  A.  L.  Fervkr,  city  enjrineer  and  di- 

supermtendent    of    the     Baltimore    &  rector  of  the  department  of  public  serv- 

Ohio  Southwestern.    He  was  made  gen-  ice  for  the  city  of  Long  Beach,  Calif., 

era!  manager  of  the  B.  &  0.  Eastern  hag  resiirned.  effective  June  15. 


John  N.  Edy,  former  chief  engineer 
of  the  Montana  State  Highway  Com- 
mission, will  be  the  first  city  manager 
of  Berkeley,  Calif.,  and  will  assume 
office  July  1  under  provisions  of  the 
city's   recently  adopted   charter. 

George  W.  Goethals  &  Co.,  consult- 
ing engineers.  New  York  City,  has  been 
dissolved  by  mutual  consent  of  the 
stockholders.  General  Goethals  con- 
tinues the  practice  of  engineering  at  the 
old  address,  40  Wall  St. 

Henry  C.  Turner,  president  of  the 
Turner  Construction  Co.,  of  New  York, 
was  awarded  the  honorary  degree  of 
Doctor  of  Engineering  on  June  11  by 
Swarthmore  College,  from  which  he 
graduated  with  a  degree  of  B.S.  in  1893. 
Mr.  Turner  .s  one  of  the  pioneers  in 
the  building  of  reinforced  concrete  in 
this  country.  He  joined  E.  L.  Ransome 
in  1900  and  for  two  years  was  associ- 
ated with  him  in  developing  the  then 
new  art  of  reinforced  concrete.  In 
1902,  in  company  with  DeForest  H. 
Dixon,  also  with  Mr.  Ransome,  he 
formed  the  company  of  which  he  is 
president  and  which  has  built  some  of 
the  largest  reinforced-concrete  build- 
ings in  the  country.  Mr.  Turner  was 
president  of  the  American  Concrete 
Institute  for  two  years.  He  received 
the  degree  of  civil  engineer  from 
Swarthmore   in   1903. 

[ 


=9 


Ohituart/ 


{= 


^ 


Clyhe  M.  Carr,  president  for  12 
years  of  the  iron,  steel  and  machinery 
firm  of  Joseph  T.  Ryerson  &  Son,  Inc., 
Chicago,  died  June  5.  On  account  of 
poor  health  he  had  been  unable  to  take 
an  active  part  in  the  management  of 
the  firm  for  the  past  four  years  and 
last  January  resigned  as  "president, 
although  continuing  until  the  time  of 
his  death  as  a  member  of  the  board  of 
directors.  Joseph  T.  Ryerson  suc- 
ceeded Mr.  Carr  to  the  presidency. 
Mr.  Carr  became  associated  with  the 
Ryerson  organization  in  1890. 

L.  B.  Youngs,  for  28  years  head  of 
the  water  department  of  Seattle,  Wash., 
and  for  ten  years  chairman  of  the  Board 
of  Public  Works,  died  suddenly  June  10, 
stricken  with  heart  failure.  Mr.  Youngs 
became  head  of  Seattle's  water  and 
light  department  in  1895.  When  the 
departments  were  separated  in  1910, 
he  remained  as  superintendent  of  the 
water  department,  and  under  his  super- 
vision the  department  has  grown  to  a 
great  public  utility.  Mr.  Youngs  was 
born  in  Fulfon,  Kentucky,  in  1859,  and 
has  resided  in  Seattle  for  35  years. 

Charles  R.  Skabrook,  of  Owen  & 
Seabrook,  Detroit,  Mich.,  died  in  that 
city  recently.  Before  joininjr  this  firm, 
Mr.  Seabrook  was  chief  engineer  for 
H.  M.  Lane  Co.,  industrial  engineers, 
Detroit,  and  .structural  engineer  for  the 
Chile  Exploration  Co.,  Churiuicamata, 
Chile.  He  served  during  the  War  in  the 
Air  Nitrates  Division  of  the  Ordnance 
Department 

Dr.  lyOina  Bell,  consulting  electrical 
engineer,  authority  on  power  transmis- 
sion, and  former  editor  of  Klecirical 
WnrJd,  died  at  his  Boston  home  June 
14,  aged  ."^R.  Dr.  Bell,  a  graduate  of 
Dartniouth,  received  his  Ph.D.  at  Johns 
Hopkins.  For  many  years  he  was  with 
the  General  Electric  Co.  He  was  the 
author  of  numerous  technical  books. 
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A  Point  of  Contact 
Between  Maker  and  User  of  >j5= 

Construction  Equipment  and  Materials  JJ 


Discuss  Standardization  of 
Concrete  Mixers 

To  consider  the  possibilities  of  stand- 
ardization in  the  concrete  mixer  field 
a  meeting  was  held  at  Cleveland  last 
month  at  which  were  present  represen- 
tatives of  the  Associated  General  Con- 
tractors of  America,  mixer  manufac- 
turers and  engineers.  It  was  agreed 
that  the  question  of  standardizing 
mixers  should  be  submitted  to  the 
makers  of  that  line  of  equipment.  The 
meeting  is  in  line  with  the  program 
of  the  Joint  Conference  of  Equipment 
Manufacturers  and  the  A.G.C.  initiated 
last  fall  when  a  standardization  steer- 
ing committee,  headed  by  Brig.-Gen. 
R.  C.  Marshall,  Jr.,  general  manager 
of  the  contractors'  association,  was 
appointed. 

At  the  Cleveland  conference  it  was 
recommended  that  the  entire  standard- 
ization procedure  be  tied  in  officially 
with  the  American  Engineering  Stand- 
ards Committee,  and  that  all  mixer 
manufacturers  be  invited  to  attend  a 
meeting  for  the  purpose  of  making 
recommendations  and,  if  possible,  start- 
ing the  work.  This  meeting  will,  in  all 
probability,  be  held  in  Chicago  at  an 
early  date. 

Plan  New  Research  on  Electric 
Steel  Foundry  Problems 

The  Electric  Steel  Founders'  Research 
Group  held  a  regular  meeting  of  ex- 
ecutives of  the  five  electric  steel  foun- 
dries conducting  cooperative  research 
work,  at  Wernersville,  Pa.,  May  14-17. 
The  companies  represented  were  the 
Electric  Steel  Co.,  Chicago,  Fort  Pitt 
Steel  Casting  Co.,  McKeesport,  Pa., 
Lebanon  Steel  Foundry,  Lebanon,  Pa., 
Michigan  Steel  Casting  Co.,  Detroit,  and 
Sivyer    Steel    Casting    Co.,    Milwaukee. 

Research  work  being  done  by  the 
members  of  the  group  to  improve  the 
quality  of  steel  castings  and  increase 
efficiency  in  methods  were  discussed  and 
formal  reports  gave  the  status  of  re- 
search investigations  on  facing  sand 
mixtures,  coi'e  sand  mixtures,  electric 
furnace  practice,  heat  treatment  of  steel 
castings,  production  control,  and  por- 
osity in  castings. 

Plans  were  made  for  conducting  re- 
search investigations  on  additional  steel 
foundry  problems. 


Propose  Two  Grades  for  Hard 
Pine  and  Fir  Timbers 

Two  grades  for  structural  timbers  of 
Southern  pine  and  Douglas  fir  have 
been  adopted  by  the  consulting  commit- 
tee on  lumber  standards  of  the  National 
Lumber  Manufacturers'  Association,  on 
the  recommendation  of  a  sub-committee. 
The  two  grades  are  Standard  and  Com- 
mon. Standard  is  to  include  what  has 
been  known  as  merchantable  long  leaf 
in  Southern  pine  (which  itself  was  of 
different  actual  quality  at  different  de- 
livery points),  and  selected  common  in 
Douglas  fir.  Common  is  to  include 
those  grades  designated  as  square  edge 
and  sound  and  No.  1  common  in 
Southern  pine,  and  No.  1  common  in 
Douglas  fir.  Defect  specifications  as 
formulated  by  the  Forest  Products 
Laboratory  for  "select"  grade  are  to  be 
used.  Working  stresses  are  to  range 
from  1,250  to  1,750  depending  on  the 
density  of  the  material.  These  figures 
are  for  material  used  under  shelter; 
material  in  exposed  locations  is  to  be 
limited  to  stresses  200  lb.  lower. 


possibility  of  delay  by  freight  shipment, 
sent  their  Reo  speed  wagon  to  the  fac- 
tory at  Mansfield,  Ohio  for  the  pump. 
The  equipment,  weighing  5,000  lb.,  was 
loaded  on  the  truck  at  Mansfield  on  the 
afternoon  of  May  15  and  reached  Kan- 
kakee, a  distance  of  more  than  200 
miles,  on  the  afternoon  of  the  17th. 
The  pump  was  put  into  service  the  fol- 
lowing day  and  since  that  time  has 
been  supplying  water  to  the  21-E 
paving  mixer  used  on  the  road  contract. 


Construction  Equipment 
Exported 

Figures  for  Mai-ch,  1923,  from  the 
U.  S.  Department  of  Commerce  indicate 
the  following  exports  of  American  con- 
struction equipment:  13  power  shovels, 
valued  at  $177,091;  7  cranes,  at  $59,785; 
23  concrete  mixers,  at  $25,129;  about 
274,000  lb.  of  dredging  machinery  at 
$45,536;  about  251,000  lb.  of  miscel- 
laneous road-building  equipment,  at 
$36,251. 

Of  the  power  shovels,  Japan  took  6  at 
$89,096.  Six  concrete  mixers  at  $10,310 
were  shipped  to  Mexico.  Egypt  paid 
$41,935  for  miscellaneous  construction 
equipment. 


Air  Consumption  of  Pneumatic 
Tools  Estimated 

To  aid  in  the  selection  of  air-com- 
pressor outfits  of  the  proper  size,  the 
Novo  Engine  Co.,  Lansing,  Mich.,  has 
prepared  the  following  table  showing 
the  air  consumption  in  cubic  feet  of 
free  air  per  minute  for  the  various 
pneumatic  tools  commonly  used  in  con- 
struction work. 

Cu.ft.  Free 
Tool  Air  per  Min. 

Heavy  riveting  hammers 20-25 

Ciiipping  and  calking  hammers.  .      15-20 
Small   air  drills    (metal   or  wood 

work)    15-50 

Medium  air  drills  (metal  or  wood 

work)    25-35 

Heavy  drills  and  reamers 35-55 

Stone  tools  for  lettering  and  bush- 
ing work  on  granite  and  marble        4—6 

Blacksmith  forges   . . .  .' 6—10 

Air  paint  brushes 5 

Plug  drills  for  stone  quarry  work  20 

Rotating   drills    of   jack-hammer 

type 50-70 

Paving   breakers 53-65 

Clay  diggers   35-40 

In  explanation  of  the  table  the  com- 
pany points  out  that  while  ratings  for 
air  compressors  are  in  displacement 
of  cubic  feet  of  free  air  per  minute, 
this  is  a  more  or  less  arbitrary  standard 
in  that  the  amount  of  delivered  air 
always  varies  with  the  pressure  and 
temperature.  It  is  characteristic  of  all 
air  compressors  that  they  do  not  deliver 
the  full  amount  of  air  they  displace. 

Pump,  Shipped  by  Truck,  Supplies 
Paver  When  City  Water  Fails 

Requiring  a  round  trip  by  motor 
truck  of  400  miles  between  job  and  fac- 
tory, a  portable  pumping  plant  rushed 
to  the  road  contract  of  Reith  &  Riley  in 
Kankakee,  111.,  prevented  a  long  shut- 
down of  the  work  due  to  failure  of  the 
water  supply  from  the  city  main.  When 
this  condition  occurred  the  contractors 
immediately  ordered  a  Quad  44  pump- 
ing plant  from  the  Barnes  Manufac- 
turing Co.  and  in  order  to  forestall  the 
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Dorr  Co.  has  moved  to  new  offices 
in  New  York  and  opened  an  office  in 
Los  Angeles,  Calif.,  in  charge  of  Alfred 
T.  Hastings.  The  company  manufac- 
tures water  softening  and  clarifying 
equipment. 

Complete  Machinery  &  Equipment 
Co.,  New  York,  has  recently  been  or- 
ganized to  handle  contractors'  equip- 
ment. The  principals  in  the  new  con- 
cern are  F.  H.  Rothschild  and  B.  Share, 
formerly  superintendent  of  the  E. 
George  Co. 

Wheeling  Steel  Products  Co., 
Wheeling,  W.  Va.,  sales  company  for 
the  LaBelle  Iron  Works,  Whitaker- 
Glessner  Co.  and  Wheeling  Steel  & 
Iron  Co.,  discontinued  May  1,  1923,  and 
the  Wheeling  Steel  Corp.  is  now  han- 
dling all  sales  and  operations.  The 
Wheeling  Steel  Corp.  assumes  all 
existing  sales  obligations  of  the  Wheel- 
ing Steel  Products  Co.,  and  of  the  three 
companies  above  named.  This  action 
will  not  affect  the  personnel  of  the 
sales  division  which  will  remain  un- 
changed at  Wheeling  and  at  district 
sales  offices. 

Link-Belt  Co.,  Chicago  and  Phila- 
delphia, announces  that  L.  M.  Dalton 
has  succeeded  E.  J.  Burnell  as  manager 
of  the  Boston  branch  office.  Mr.  Burnell 
resigned  to  enter  business  for  himself. 

Westinghouse  Electric  &  Manu- 
facturing Co.,  East  Pittsburgh,  Pa., 
announces  the  following  changes  in 
personnel :  Because  of  the  increasing 
importance  of  business  in  the  foreign 
countries  T.  E.  Simpers,  formerly 
manager  of  the  general  mill  section  of 
the  industrial  department,  has  been 
appointed  export  representative  of  the 
industrial  department.  This  is  a  new 
position  made  necessary  by  the  large 
size  to  which  the  foreign  business  of 
the  industrial  department  has  growTi. 
For  the  present  J.  R.  Olnhausen  will 
have  supervision  over  the  industries 
formerly  under-  the  control  of  Mr. 
Simpers. 

Midwest. Engine  Corp.,  Indianapolis, 
announces  that  in  addition  to  the  manu- 
facture of  its  regular  line  of  gasoline 
engines  it  will  undertake  the  recondi- 
tioning of  freight  cars  and  railway 
locomotives.  This  work  will  be  done  in 
portions  of  the  plant  which  have  been 
idle  since  the  company  discontinued  its 
war  contracts. 

Pelton  Water  WheeHj  Co.  has  ac- 
quired additional  property  near  its 
present  San  Francisco  plant  and  will 
begin  extensions  at  once  that  will  prac- 
tically double  its  manufacturing  facil- 
ities. A  modern  two-story  structure 
115  X  200  ft.  in  plan  is  to  be  built  to 
serve  as  office,  drafting  room,  pattern 
shop    and   pump   assembly   department. 
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This  structure  is  estimated  to  cost  about 
^500,000.  When  the  several  depart- 
ments can  be  moved  into  it  there  will 
be  made  available  in  the  old  plant  space 
which  is  needed  for  the  installation  of 
new  equipment  and  the  enlarging  of 
the  turbine  erecting  department. 

GiFFORT-WoOD  Co.,  manufacturer  of 
elevating  and  conveying  machinery, 
Hudson,  N.  Y.,  announces  the  removal 
of  its  Buffalo  office  to  Pittsburgh,  effec- 
tive May  1. 

Copper  &  Brass  Research  Associa- 
tion, New  York,  has  just  added  to  its 
membership  the  Engels  Copper  Mining 
Co.,  Gransby  Consolidated  Mining, 
Smelting  &  Power  Co.,  Dallas  Bras.s 
&  Copper  Co.,  Merchants  &  Evans  Co., 
T.  E.  Conklin  Brass  &  Copper  Co.,  J.  M. 
&  L.  A.  Osborn  Co.,  and  Richards  &  Co., 
Ltd.,  the  present  membership  of  the 
association  being  comprised  of  26  cop- 
per mining  companies  and  15  copper 
and  brass  fabricating  and  distributing 
companies.  Information  has  just  been 
received  by  the  American  association 
of  the  formation  in  England  of  a  similar 
organization,  the  Copper  and  Brass  Ex- 
tended Uses  Council. 

I  ] 

Equipment  and Mdterjals 


Gasoline  Hoists  Have  Improved 
Thrust  Apparatus 

One  of  the  features  of  the  single-  and 
double-drurri  gasoline  hoisting  units 
manufactured  by  the  Domestic  Engine 
&  Pump  Co.,  Shippensburg,  Pa.,  is  an 
improved  thrust  apparatus.  This  con- 
sists of  a  heavy  steel  screw  and  yoke 
which  pushes  against  the  hub  of  the 
drum  through  a  thrust  bearing  consist- 
ing of  two  hardened  and  ground  steel 
plates  with  bronze  plate  between.  The 
screw  also  pulls  the  drum  out  of  en- 
gagement by  a  positive  movement,  no 
spring  being  used  to  push  the  drum 
away  from  the  friction.  This  design, 
the  manufacturers  point  out,  obviates 
any  possibility  of  the  friction  sticking 
and  gives  the  operator  absolute  control 
of  the  load. 

The  hoists   are  designed  for  a   load 


of  2.000  lb.  on  a  single  line  at  l.'iO  ft. 
per  minute  rope  speed.  The  units  arc 
mounted  on  heavy  frame.i  of  stool  rhan- 
nel.c)  thus  insuring  rigid  foundation  and 
true  alignment  of  engine  and  hoist. 
The  brakes  arc  of  the  band  type  with 
topgle.s  to  foot  levers,  while  the  drum 
frictions  are  of  the  cone' type.  To  each 
drum  shaft  is  attached  a  winch  head. 
A  lever  within  reach  of  the  operator 
changes  the  engine  speed  so  that  slow 
or  fast  speeds  can  he  obtained. 


Cable-Operated  Car  Dumper 

A  new  car-dumping  machine  for  un- 
loading coal  from  gondola  cars  has 
been  designed  by  the  Link  Belt  Co., 
Chicago,  and  the  first  machine  is  being 
built  for  a  power  plant  at  East  St. 
Louis,  111.  The  revolving  cradle  in 
which  the  car  is  placed  is  a  structural 
steel  frame  with  two  trunnion  rings 
which  rest  on  rollers  in  the  substruc- 
ture. One  of  the  rollers  is  flanged  to 
prevent  endwise  shifting  of  the  cradle. 
These  rings  are  spaced  so  as  to  give 
supports  approximately  under  the 
trucks  of  the  car  and  thus  minimize 
bending  stresses.  The  cradle  is  bal- 
anced to  require  a  minimum  of  power 
and  is  operated  by  a  pair  of  cables. 
Each  cable  is  wound  on  a  motor-driven 
drum  and  has  its  ends  attached  to  op- 
posite sides  of  the  trunnion  ring.  This 
arrangement  dispenses  with  gears  and 
racks.  No  end  clamps  are  needed  and 
the  car  does  not  have  to  be  spotted  in 
exact    position. 

In  the  cradle  the  car  rests  on  a  deck 
which  is  supported  by  rollers  in  the 
main  frame  and  tends  to  shift  the  car 
laterally  again.st  the  dumping  side  of 
the   cradle,   where   it   is   supported   for 


its  entire  length.  Automatic  motor- 
driven  clamps  then  come  down  to  a 
bearing  upon  the  car  for  its  entire 
length.  When  the  car  has  a  bearing 
against  the  side  of  the  dumper,  a 
switch  is  engaged  and  the  motor  oper- 
ating the  top  clamps  is  automatically 
started,  applying  the  clamps  through 
cable  loops  and  a  differential  drive, 
which  insures  equal  pressure  on  all 
clamps.  This  motor  is  stopped  by 
means  of  pressure-operated  limit 
switches  which  cut  out  the  motor  when 
a  predetermined  pressure  is  applied  to 
the  clamps.  If  this  pressure  should 
be  decreased,  as  by  the  breaking  of  a 
lump  of  material  between  car  and 
clamps,  the  motor  will  again  be  put  in 
operation  until  pressure  is  restored. 
The  main  or  rotating  motor  can  then 
be  operated,  but  if  the  clamps  are  not 
applied  at  the  proper  time,  a  limit 
switch  will  cut  out  the  rotating  motor, 
thus  stopping  the  dumping  operation 
until  the  clamps  are  again  made  opera- 
tive. Limit  switches  stop  the  dumping 
at  the  proper  time. 

When  the  car  is  unloaded,  the 
operator  reverses  the  rotating  motor. 
While  the  cradle  is  returning  to  its 
normal  position,  the  clamp  motor  is 
automatically  reversed  by  a  switch  on 
the  machine  and  the  top  clamps  are 
then  released  by  means  of  a  counter- 
weight. The  Bhifting  deck  on  which 
the  car  is  supported  is  pushed  into 
alignment  with  the  fixed  rails  at  the 
■  nds  of  the  dumper,  and  the  empty  car 
is  pushed  out  by  the  next  entering 
loaned  car.  Only  one  electric  con- 
troller is  required  for  all  operations. 


All-Service  Body  for  1-Ton  Truck 

An  all-service  body  which  can  be 
fitted  to  a  1-ton  truck  chassis  and  is 
more  particularly  designed  for  the  Ford 
has  been  placed  on  the  market  by  the 
New  York  Central  Iron  Works  Co., 
Hagerstown,  Md.  The  body,  known  as 
the  Crooke,  measures  72  x  44  x  20  in. 


and  has  a  capacity  (without  <u!\  h.ir^L' ) 
of  .36i  cu.ft.  It  is  of  all-steel  construc- 
tion and  may  be  attached  to  the  chassis 
by  six  bolts  without  drilling.  The  dump- 
ing operation  is  effected  by  a  hand- 
operated  crank  at  either  side;  at  no 
time  is  the  load  lifted.  The  equipment, 
its  manufacturers  claim,  combines  the 
advantages  of  bodies  of  the  slow- 
dumping  and  quick-dumping  type. 

The  body  is  adapted  to  a  wide  variety 
of  uses.  In  handling  coal  the  tail  gate  ■ 
is  inoperative,  so  that  the  flow  of  ma- 
terial to  a  chute  may  be  controlled  by 
a  vertical  sliding  grate.  For  express 
purposes,  such  as  the  handling  of  lum- 
ber and  building  supplies,  the  tail-gate 
may  be  disconnected  and  thrown  over 
to  the  front  end  of  the  body,  producing 
an  open-end  truck.  For  road  contract 
work  and  the  handling  of  sand,  gravel 
and  brick  the  tail  gate  opens  auto- 
matically during  dumping  operations, 
as  shown  in  the  accompanying  photo- 
graph, and  closes  with  the  return  of  the 
body  to  its  normal  position.  Spreading 
of  material  may  be  done  by  partially 
tilting  the  body. 

Leadized  Non-Corrosive  Steel 

Protecting  steel  pipes  and  plates 
against  corrosion  by  the  application  of 
a  lead  coating  as  an  integral  part  of 
the  steel  is  a  process  know7i  as  "lead- 
izing"  which  is  being  introduced  by  the 
Leadizing  Co.,  Chicago,  and  is  the  in- 
vention of  R.  J.  Shoemaker.  The  cost 
of  the  "leadized"  steel  is  said  to  be 
little  more  than  that  of  plain  wrought- 
iron.  which  is  often  advocated  on  ac- 
count of  its  high  resistance  to  corro- 
sion. Further,  an  advantage  is  claimed 
over  galvanizing  in  that  the  latter 
gives  only  a  surface  coating  which  may 
flake  off  when  the  metal  is  bent  or 
struck  and  which  is  not  proof  against 
sulphuric  acid  fumes,  while  the  lead 
coat  is  homogeneous  with  the  steel  and 
will  resist  this  acid. 

Piping  at  railway  shops  and  rourd- 
houscs,  factories,  mines  and  power 
plants  is  liable  to  corrosion  from  sul- 
phuric acid  in  smoke,  from  the  chemical 
action  of  cinders  in  which  piping  is 
laid  in  floors  and  yards,  and  from  the 
rhiMiiiral  action  of  certain  waters.  In 
the  hot  treatment,  the  material  to  he 
coal'-d  is  immersed  in  molten  lead.  In 
the  cold  treatment  the  lead  is  deposited 
by  rhemiral  reaction.  The  former 
melhnd  was  developed  while  the  in- 
ventor was  with  the  Atchison,  Topeka 
&  Santa  Fo  Ry..  and  if  is  stated  that 
leadized  pipe  huried  in  cinders  at  the 
Topekn  shops  in  1017  was  in  perfect 
condition   after   several   years'   service. 
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Optical  Contour  Projector 

A  projecting  lamp  which  will  pro- 
ject onto  a  screen  or  a  measuring  plate 
the  exact  contour  of  an  object  has  been 
devised  by  the  Bausch  &  Lomb  Optical 
Co.,  of  Rochester.  The  projected  image 
is  greatly  enlarged,  according  to  a 
description  of  the  device  by  H.  F.  Kurtz 
before  the  Rochester  Engineering  So- 
ciety recently.  Screw  threads  or  gear 
contacts  may  be  projected  upon  a  screen 
by  this  device  and  observation  of  the 
action  or  measurement  of  details  car- 
ried out. 


belt  18  in.  wide.  The  company's  No.  4 
crusher  is  now  mounted  on  substantial 
wheel  trucks  and  can  be  moved  from 
place  to  place  by  the  traction  engine 
used  to  drive  the  crushing  plant. 
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Publications  from  the 
Construction  Industry 


Water  Main  Cleaning — National 
Water  Main  Cleaning  Co.,  New  York, 
has  just  published  a  booklet  listing, 
alphabetically,  cities  in  which  it  has 
cleaned  pipe. 


Business  Side  of  Construction 

facts  and  events  that  affect  cost  and  volume 


Portable  Air  Compressors  —  Novo 
Engine  Co.,  Lansing,  Mich.,  in  an 
11-p.  illustrated  bulletin  presents  data 
on  a  variety  of  portable  air-compressor 
outfits.  The  compressors  are  of  the 
duplex,  single-stage,  single-acting  ver- 
tical type,  designed  to  operate  against 
pressures  up  to  100  lb.  per  square  inch. 
These  compressed-air  outfits  are  in- 
tended for  operating  rock  drills,  paint- 
spraying  machines,  boring  machines, 
riveters,  air  hoists,  and  calking  tools. 
Among  the  distinctive  features  noted  by 
the  manufacturer  are  the  short  belt 
drive  and  individual  tooling  systems  for 
both  engine  and  compressor,  enabling 
the  former  to  be  used  as  an  independent 
power  plant. 

Oil-Burning  Equipment  —  Combus- 
tion Engineering  Corp.,  New  York, 
has  published  a  new  catalog  which  is 
characterized  as  a  complete  treatise  on 
the  subject  of  oil  burning.  Informa- 
tion is  given  on  the  properties,  specifi- 
cations, advantages,  and  supply  of  fuel 
oil,  followed  by  a  description  of  the 
Quinn  oil-burner.  One  chapter  deals 
with  a  comparison  of  the  operating  and 
equipment  costs  for  oil  and  coal.  The 
concluding  portion  of  the  text  takes  up 
important  points  in  the  installation  of 
oil-burning  systems  and  the  combustion 
of  fuel  oil. 

Portable  and  Permanent  Buildings — 
Kolb  Building  Co.,  Inc.,  New  York, 
devotes  64  p.  in  a  newly  published  illus- 
trated catalog  to  its  portable  and  per- 
manent buildings.  While  much  of  the 
information  relates  to  residences,  the 
company  includes  in  its  line  of  wooden 
structures,  contractors'  field  offices, 
checkers'  booths  both  for  piers  and 
freight  yards,  construction  camp  build- 
ings, including  administration  build- 
ings, restaurants,  dormitories  and 
barns.  Several  types  of  small  portable 
all-steel  storage  buildings  are  illus- 
trated. 

Wire  and  Iron  Fences  —  Buckeye 
Wire  &  Iron  Works  Co.,  Columbus, 
Ohio,  describes  its  plain  and  orna- 
mental wire  and  iron  work  for  fences, 
window  grating,  and  elevator  cages  and 
shafts  in  a  31-p.  illustrated  catalog. 

Gyratory  Cmsherx — Austin  Manu- 
fa,cturing  Co.,  Chicago,  has  issued  a 
14-p.  illustrated  bulletin  dealing  with 
its  portable  gyratory  crushing  and 
screening  plants.  Among  the  new 
features  of  this  line  of  equipment  is  a 
portable  gravel  feeding  conveyor,  made 
in  lengths  of  from  30  to  50  ft.  with  a 


Lumber  Shipments  Decline 

Lumber  shipments  from  the  mills 
during  the  week  which  ended  May  19 
showed  a  further  decline,  according  to 
the  weekly  lumber  movement  review  of 
the  National  Lumber  Manufacturers' 
Association.  For  the  week  ended  May 
li)  shipments  reported  from  385  mills 
were  237,000,000  ft.,  as  compared  with 
255,000,000  ft.  the  previous  week  from 
415  mills.  The  volume  of  new  business 
accepted  has  been  declining  for  some 
time,  being  208,000,000  for  385  mills,  as 
compared  to  224,000,000  for  415  mills, 
— less  than  last  year  at  the  same  time. 
Production,  however,  continues  larger 
than  last  year  by  21,000,000  ft.  How- 
ever, for  the  year  to  date  shipments, 
orders  and  production  are  well  ahead  of 
last  year,  which  was  itself  an  excep- 
tionally active  year. 

Owing  to  the  extraordinarily  large 
volume  of  business  handled  during  the 
winter  months  when  the  lumber  trade 
is  usually  lethargic,  the  customary  suc- 
cession of  seasonal  action  and  reaction 
in  the  industry  has  been  upset  this  year, 
so  that  comparisons  between  corre- 
sponding periods  of  this  year  and  last 
may  not  reflect  the  general  state  of  the 
trade.  It  is  likely,  however,  that  the 
rising  costs  of  building  and  the  effort 
now  being  made  to  defer  building  activ- 
ity for  the  purpose  of  stabilizing  build- 
ing costs,  is  already  having  some  eff'ect. 
Such  deferment  is  largely,  however,  in 
the  larger  construction  projects.  Sub- 
urljan  and  residential  building  activity 
continues  with  little  diminishment. 


Southern  Ry.  Buys  Rail  to 
Improve  Its  Lines 

Thirty-three  thousand  tons  of  steel 
rail  have  just  been  purchased  by  the 
Southern  Railway  System  for  delivery 
during  the  last  six  months  of  1923.  In- 
cluded in  this  order  are  25,500  tons  of 
100-lb.  section  and  7,.500  tons  of  85-lb. 
section  rail.  This  brings  the  Southern's 
purchase  of  new  steel  for  1923  to  73,000 
tons,  40,000  tons  having  been  bought 
earlier  in  the  year.  The  100-lb.  rail 
will  be  used  in  carrying  out  the  program 
of  the  Southern  to  relay  the  Washing- 
ton-Atlanta, Cincinnati-Chattanooga, 
and  other  lines  of  high  traffic  density 
with  this  heavy  rail.  The  woi^k  is  now 
in  progress. 

The  largest  share  of  the  new  order 
went  to  the  Tennessee  Coal,  Iron  &  Rail- 
road Co.,  which  will  roll  23,000  tons  at 
its  Ensley,  Ala.,  plant;  8,000  tons  were 
ordered  from  the  Bethlehem  Steel  Co., 
and  2,000  tons  from  the  Illinois  Steel  Co. 


Wholesale  Prices  of  Building 
Materials  for  April,  1923 

The  accompanying  chart  shows  the 
April,  1923,  wholesale  price  level  for 
building  materials  brsed  on  statistics 
gathered  by  the  Bureau  of  Labor.  The 
1913  average  price  is  taken  as  100  on 
the  scale  and  the  maximum  as  well  as 
the  April  index  numbers  are  indicate  1. 


Portland  Cement  Production 
Shows  Gain 

The  following  statistics  from  tables 
issued  by  the  Department  of  the  In- 
terior and  prepared  under  the  direc- 
tion of  Ernest  F.  Burchard,  of  the 
Geological  Survey,  are  based  mainly  on 
reports  of  producers  of  .portland 
cement,  but  in  part  on  estimates. 

During  April,  1923,  production 
totaled  11,359,000  bbl.  as  against  9,- 
243,000  bbl.  for  the  same  month  last 
year;  shipments  this  April  were  12,- 
954,000  bbl.  as  against  8,592,000  bbl. 
in  1922 ;  stocks  on  hand  at  the  end  of 
April,  1923.  totaled  11,450,000  bbl.  as 
against  14,470,000  bbl.  for  April  1922. 

For  the  first  quarter  of  1923  (Janu- 
ary, February  and  March)  production 
totaled  25,669,000  bbl.  as  compared  with 
15,254,000  bbl.  for  the  same  period  last 
year;  shipments  for  the  first  quarter 
of  1923  were  21,708,000  bbl.  as  a-yainst 


5    I    I    ■£    I    .^    € 


Wholesale  Price  Level  for  Building  Materials 


June  21,  1923 


ENGINEERING     NEWS-RECORD 


1107 


13,218,000  bbl.  for  the  same  period  in 
1922. 

For  the  year  1922  the  total  produc- 
tion was  114,789,984  bbl.  and  shipments 
were  117,701,216  bbl. 


Bookings  of  Steel  Castings 

The  Department  of  Commerce  an- 
nounces that  May  bookings  of  steel 
castings  made  a  slight  decline  from 
April,  based  on  reports  received  by  the 
Bureau  of  the  Census  in  co-operation 
with  the  Steel  Founders'  Society.     The 


Steel  Industry's  Size  Shown 

by  Census  Statistics 

The  Department  of  Commerce  an- 
nounces that,  according  to  reports 
made  to  the  Bureau  of  the  Census,  the 
value  of  products  of  establishments  en- 
gaged primarily  in  steel  production  and 
the  rolling  of  iron  and  steel  products 
amounted  to  .$1,481,659,000  in  1921.  as 
compared  with  $2,828,902,376  in  1919 
and  $918,664,565  in  1914,  a  decrease  of 
48  per  cent  from  1919  to  1921,  but  an 
increase  of  61  per  cent  for  the  seven- 


were  reported;  and  in  July,  the  month 
of  minimum  employment,  183,024,  the 
minimum  representing  62  per  cent  of 
the  maximum.  The  average  number  of 
wage  earners  employed  during  the  year 
was  235,515,  as  compared  with  375,088 
in  1919  and  248,716  in  1914. 


BOOKINGS  OF  COMMERCIAL  STEEL  C.-^TINGS 


Month  Net  Tons 

1923 

Januarj- 100,605 

February 90,152 

March 143.564 

April 90,968 

May 89,493 


Railway  Specialties  Miscellaneous  Castings 
Per  Cent  ~      ~ 

of 
Net  Tons     Capacity 


Per  Cent 

of 


Net  Tons    Capacity 


47,879 
39.845 
76,409 
39,610 
38,788 


125. 0 
104.0 
199.5 
103  4 


52,726 
50,307 
67,155 
51.358 
50,705 


90.0 
85.8 
114.6 
87.6 
86.5 


bookings  in  May  by  companies  repre- 
senting over  two-thirds  of  the  commer- 
cial castings  capacity  of  the  United 
States  amounted  to  89,463  tons,  as 
against  90,968  tons  in  April.  Bookings 
for  both  railway  specialties  and  mis- 
cellaneous castings  declined. 

The  accompanying  table  shows  the 
bookings  of  commercial  steel  castings 
for  the  past  five  months  by  65  identical 
companies,  with  a  monthly  capacity 
of  96,900  tons. 


year  period  from  1914  to  1921.  In 
1921  reports  were  received  from  494 
establishments,  a  decrease  of  6  from 
the  number  reporting  in  1919,  but  an 
increase  of  67  over  those  for  1914. 

The  decrease  in  the  value  of  products 
has  been  accompanied  by  decreases  in 
the  number  of  persons  employed,  in  the 
total  amount  paid  for  salaries  and 
wages,  and  in  the  cost  of  materials 
used.  In  January,  the  month  of  maxi- 
mum employment,  293,284  wage  earners 


Municipal  Bond  Sales  for  May 

The  aggregate  of  bonds  disposed  of 
by  states  and  municipalities  throughout 
the  United  States  during  May,  accord- 
ing to  the  monthly  survey  of  the 
Commercial  &  Financial  Chronicle, 
New  York,  was  considerably  larger 
than  during  April,  but  when  compari- 
son is  made  with  May  of  last  year  the 
tendency  toward  more  moderate  totals, 
noticeable  tPe  past  few  months,  is  still 
in  evidence.  The  disposals  in  May  were 
$91,873,006;  in  April,  $78,131,220;  and 
in  May,  1922,  $106,878,872. 

Illinois  made  the  largest  contribution 
toward  the  month's  total  in  the  form  of 
two  issues  of  bonds  aggregating  $17,- 
000,000,  of  which  $10,000,000  was  for  a 
bonus  to  war  veterans  and  the  remain- 
ing $7,000,000  for  road  construction. 
The  latter  block  was  a  4-per  cent  issue 
which  sold  at  a  price  of  $97,  giving  a 
yield  of  4.41  per  cent.  Among  other 
large  issues  of  bonds  were  those  of 
$4,000,000  at  Atlanta,  Ga.,  for  water- 
works, schools,  sewers  and  a  viaduct  all . 
bearing  5  per  cent;  seven  issues  at 
Winston-Salem,  N.  C,  aggregating 
$2,465,000    for    public     improvements; 


REPRESENT ATHT  PUBLIC  BOND  SALES  DURING  MAY    AND  JUNE,  1923 


Slate 
Illinois . 


Purpose 
Roads 


Mar>-land Roads 


Counti/ 
6t.  Louis.  Minn 
Ramsey.  Minn. 
Abington.  Pa.  . 
Baltimore.  Md., 
Calcasieu,  La.  . 


Hancock,  Ind 

Greene.  Ind. 
Hennepin.  Minn 
Lake,  Ohio 
La  Porte.  Ind. 

Rock,  Wis 

Routt,  Colo. 

Wasco,  Ore 

Gibson.  Ind 

Butler.  f)hio     .    . 

Calhoun.  S  C 

Ashcville.  N    C... 

Sussex,  Del 

Montgomery,  Ohi* 


Montville.  *'>hio. 

Portage  Pa 

Ripley.  Ind 


Roads 

Road   and   bridge 

School 

Sewage 

Navig.  Channel 

Road 

Road 

Road 

Water 

Road 

Road 

School 

Road 

Road 

Bridge 

School 

Road 

Road 

Water 


Road 
Road 
School 
School 
School 


Rate 
Per 
Cent 


$7,000,000 
1.650.000 


1,500,000 

1.000.000 

350.000 

31.000 

2.750,000 

13,860 

144.000 

2.000.000 

225.000 

82,000 
200,000 

27,000 
200,000 

18.400 

68.956 

60,000 
310,000 
300,000 

40.000 


8.000 
23.626 
100.000 
78.000 
30.000 


Sold  For    Basis 
97.0         4.41 


Dated  Maturity  Purchased  By 

May     I,  1923     1936-37     Syndicate   (Guaranty  Trust   Co.,   New  York  and 


4S        101.57        4.30     June  15,1923     1926-38     Alexander  Brown  &  Sons,   Baltimore,  and  otherj 


101.40 
101.44 
102.596 
102.452 
100.60 

100.04 


101.47   4.52 


4.78 
4.60 
4.05 
4.39 
5.45 


101  53 
100.97 

102  13 

103  919 

103  10 
(00  87 
100  52 
too  02 

104  67 
103.05 
104.55 


101  75 

102  91 
101.88 
102.70 


4.78 
4  80 
4  82 
5.19 
4  59 
4  82 

4  92 

5  24 
4.89 
4.80 
4.98 


4  73 

5  62 
4  34 
4.73 
5.17 


June  I,  1924 
June  I,  1923 
Oct.   I,  1922 

Mav  15.  1923 
May  15,  1923 
June  I,  1923 
April  1.  1923 
May  15.  1923 
June  I.  1919 
June  I.  1923 
15.  1923 
15.  1923 
15,  1923 
I,  1923 
I,  1923 
I.  1923 
I,  1923 


Jan. 
Feb. 
Jan. 
Apr. 


Feb.  I,  1923 

Apr.  I,  1923 

Julv  I,  1923 

May  15.  1923 

Apr.  I,  1923 


1931  Syndicate  (Redmond  &  Co.,  N.  Y.,  and  others) 

1924-43  Syndicate   (Eatabrook  &  Co.,   N.  Y.,  and  others) 

1933-53  ,Iannev  &  Co.,  Phila. 

1948  J    A.  W.  lelehsrt  &  Co.,  Baltimore 

1925-52  Sutherlin,  Barrv  &  Co  ,  New  Orleans;  Caldwell  & 

Co  ,  Na.«h>-ille 

|9J4   33  Peoples  .State  Bank.  Indianapolis 

1924   33  First   National  Bank.  Linton.  Ind. 

1928  42  Bankers  Tnisl   Co..   N.   Y. 

1925-42  Biehards,  Parish  &  Lamson.  Cleveland 

1924   33  riolcher  .American  Co..  Indianapolis 

1933  Harris  Trust  A  Sa\-ing8  Bank.  Chicago 

1943  Janus  N.  Wnithi  &  Co.,  Denver 

1928-37  Ferris  &  Ilar-lgrove.  Spokane 

1924   33  G.  L.  Payne  &  C  .  Indianapolis 

1924    )7  Pnidden  &  Co.,  T..lndn 

1924  44  Detroit  Trust  (To..  Dniroit 

19 33  53  Stacy  &  Braun.  Toledo 

1931-70  Farmers  Bank.  Georgetown 

1925-44  A.  C.  Allen  A.  Co..  Chicago 


1925  32  Geo.  B.  Gibbons  &  Co  .  N.  Y. 

1924   II  Chagrin  Falls  Bnnkinir  Co  .  Ohio 

1933   53  RHmond  &  Co.   Pitl.shurgh 

1924-38  .Slate  Bank  of  Cartilage.  Ind. 

1924-43  Sidney,  Spitjer  &  Co.,  Toledo 


Winston-.Salem.  N.  C. 

Kansas  City.  Mo 

CTeveland.  O 

Flint,  Mirh      

rharleslon,  .«<   C... 

Chicopee,  SfasA 

Herkimer,  NY      .   . 
JcmeyCily.  N.  J. 

Jersey  City,  N.J.       . 

Muskegon.  Mich 

Newnort,  R    I 
Nortnampfon,  Miuw.. 
Portland.  '>rr 

San  Anlonir.Tex    

Jaeksonvillr.  n» 
Ceflarhur^t.  N    Y. 
Cf.lumbia.  .«   C. 

De,  Mnines,   U 

Omaha.  Neb       

Croton.  NY 

Be)«erfter<'llV.  N    C. . 

Pottiitown.  I'« 

South  Pasadena,  Cal. . 


Public  works 


Streets. 

public  works 
Water-works 
Public  works 
Public  works 
School 

Water  and  pa^nng 
Water  and  sewer 
School 

Oen.  imp*vt. 

8p.  impv*l. 
Road 

Sewer    - 

Water 
School 
Street 

School 

WstCT 

Street 
Road 

Street    and    wsfer 

SchrKll 


104.44        4  59     Jan.      1,1921      1925-51     J.   H    Hilsmnn  ft  Co..  Atlanta;  8(a 
Toledo,  O. 


2.465.000     4^-51 

2,500.000         4( 

1,970.000 

1.875,075 

100.000 

193.000 

36.000 

2.228.000 


103.500 

50.000 

20.000 

2.200.000 

1, 000. 000 

315.000 

lOfl.nofl 
1 50.000 

450.000 

600.000 

15.000 

60  000 

?no.noo 

MO.OOO 


«1 


100.00 
102  089 
100  28 

100  01 
105  33 

101  517 
103.  B5 
103.47 


«!-51 
4  3i 
4  465 


May  15.  1923 
.luly  1.  1922 
Mar  1,  1923 
June  1,  1923 
Julv  15,  1923 
June  1,  1923 
June  I,  1925 
June      I,  1923 


1924-61  Svndicale  (Harris.  Forbes  A  Co.,  N.  Y  .  and  others) 

1942  Sindieale  (BI.Klgel  *  C. ,  N.  Y.,  and  niheni) 

1924  47  fiiis  A  Co  ,  rievdniid:  Blake  Bros.  *  Co,  Bnalon 

1924   48  .'ieipp,  Prinr^ll  A  <• 


1948 
1924  33 
1924  43 
1924-57 


rhetl  Bond  C.  .  CliieaK< 
Old  Colonv  Tnist  f..  .  H.i.1 
SherwofKl  A  Merrifield.  N  ^ 
Harris.  Forbes  A  fo  .  N    Y  ; 


Nat.  City  Bk  .  \   Y 


2.046.000        4J       103.29       4.44      June     1,1923     1924-55     Harris,  F..rbe.  A  f;..  .  N   V;  Nat.  Oty  Bk,  N.  Y 


98  16 
too  06 
100  60 

100  077 

102  76 

101  05 
105  89 

103  01 
100  15 
100  17 
100  533 

102  57 
102  57") 
102  02 


4.89 
4  40 
4  13 
4  49 
4  76 
4  87 
4  40 
4  76 
4  48 
4  49 

4  43 

5  70 
4  07 
4.79 


Jun 


ir.y 


I,  1923 
I,  1923 
I,  1923 
I,  1925 
I,  1922 
I.  1925 
I,  1925 
I.  1923 
I,  1923 
I,  1925 
I,  1923 
15.  1925 


Jam  1.1923 


1924-53 
1924  38 
1924  55 
1914  45 

1924  62 
10U-58 
1924-48 
1928  57 
1954-45 

1945 

1925  59 

1926  50 
1955  55 
1929-45 


hieago 
and  oi: 


Hams,  Chiei 
•wn.  Pa. 
I  Angeing 
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$2,500,000  for  water-works  at  Kansas 
City,  Mo.;  $2,000,000  for  a  sea  wall  at 
Corpus  Christi,  Texas;  $1,970,000  at 
Cleveland,  Ohio,  and  $1,875,000  at  Flint, 
Mich. 

The  number  of  municipalities  emit- 
ting permanent  bonds  and  the  number 
of  separate  issues  made  during  May, 
1923,  were  541  and  373  respectively. 
This  contrasts  with  448  and  632  for 
April,  1923,  and  with  647  and  868  for 
May,  1922. 

Of  the  50  representative  bond  issues 
included  in  the  tabulation  on  p.  1107,  one 
sold  at  par,  47  above  par,  and  2  below 


par.  The  yields  ranged  from  4.05  to 
5.07,  and  the  rate  of  interest  from  4  to 
6  per  cent. 

Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  363  to  378,  are  the  following: 

Apartment,  Chicago,  111.,  to  B-W  Con- 
struction Co.,  $3,500,000. 

Power  development,  Quebec,  Canada, 
to  Morrow  and  Beatty,  Peterboro,  Ont., 
$3,000,000. 

Apartment,  New  York,  N.  Y.,  to  I.  W. 
Stemmler,  Jr.,  Inc.,  $1,500,000. 


Memorial,  Kansas  City,  Mo.,  to  West- 
lake  Construction  Co.,  St.  Louis, 
$1,142,250. 

Hotel,  Shreveport,  La.,  to  Ault  and 
Burden,  Little  Rock,  Ark.,  $1,000,000. 

Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
either  asked  or  will  soon  be  called  for, 
in  Construction  News,  pp.  363  to  378, 
are  the  following: 

Office  building,  New  York,  N.  Y.,  for 
G.  Backer  Construction  Co.,  $1,000,000. 

Sewer,  Los  Angeles,  Calif.,  for  Board 
of  Public  Works,  $12,000,000  bond  issue. 


Weekly  Construction  Market 

THIS     limited     price     list     Is     published      Moreover,   only  the  chief  cities  are  quoted,     complete    quotations    for    all    construction 
weekly   for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work     materials    and     tor    the     important    cities, 

rent  prices  on  the  principal  construction  can  be  had  by  noting  actual  biddings  as  The  last  complete  list  will  be  found  In 
materials,  and  of  noting  important  price  reported  in  our  Construction  News  section,  the  issue  of  June  7 ;  the  next,  on 
changes   on   the   less   important   materials.         The    first    issue   of    each    month    carries     July  5. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver    Francisco     Seattle   Montreal 

Structural  shapes,  1001b...   23.64  ?4.30      ?4.S0        S3. 40  ?3.5S  24.20  23.95         24.10      24.25 

Structural  rivets,  100  lb 4.40  5.00        4.95  3.75  4.25  5.40  5.00  4.75         6.00 

ReinforcinKbars,iin.  up.lOOjb 3.54  4.25     -|-3.75  3.32i  3.45  3.S5  3.65  4.10        4.00 

Steel   pipe,   black,   2i   to  6  in.  lap,  .     _    _    „  „ 

discount ...' .      44%  52%  45%        47%  53-5%  36%       35.2@47.6%    40%      32.76 

Cast-iron  pipe,  6  in.  and  over,  ton 62.S0@63.S0      55.00      63.00         60.20  60.50         69.00  60.00  70.00    60.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.70@2.80  2.85  2.25  2.20  2.39  2.84  2.71  2.90  2.25 

Gravel,  fin.,  cu.yd.! 2.25  1.90  2.25  2.00  1.85  1.90  2.15  1.25  1.50 

Sand,  cu!yd . . . . .   1.25  1.24  1.95  2.00  1.25  1.00  1.50  1.25  1.2S 

Crushed  stone,  3  in.,  cu.yd 1.75  2.00  2.50  2.00  2.25  3.50  2.15  3.00  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12, 20  ft.  and  under,  ,     „  ^„  „„  ^,  „„  ,^  „„      „„  „„ 

M  f t  -64.00           42.00      53.00        58.50        —43.25  60.00  41.00  32.00      90.00 

Lime,  finishing,"  hvd'rated,' ton'. 18.20            23.50       22.50         20.00             25.50  24.00  22.00  24.00       21.00 

Lime  common,  lump,  per  bbl 3.00@3.25          1.50         2. .SO           1.50               1.50  2.70  1.75  2.80       10  00 

Common  brick,  delivered,  1,000 23.50            14.00       12.90           1.00             17@19  12.00  15.00  13.00       16.50 

Hollow     building     tile,     4x12x12,  „  ,^ 

perblock Notused             .109         .115          .1032             .0836  .065  11         .115 

Hollow    partition    tile     4x12x12, 

perblock 1573  .109         .115            .0825           065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal 1.16                1.24     -fl.36      —1.29              1.29  1.39  1.24  .86         1.38 

Common  Labor: 

Common  labor,  union,  hour .75  .35 .        -^Of-"           .55           •'•■           ••••,. 

Common  labor,  non-union,  hour .30     .30®. SO         .85               .55  .35@.SO          .50  .S0@.62J  -h.30@.3S 

ExDlanatton  of  Prices Prices  are  to  con-  Minneapolis  quotes  on  fir  instead  of.  pine,  houses  except  C.  I.  pipe,  which  Is  mill  price 

tractors  in  carload   lots  unless  other  quan-  Brick,  sand  and  hollow  tile  delivered.     Ce-  plus   treieht   to   railway   depot   at   any   ter- 

ties    are    specified.     Increases    or    decreases  ment    on    cars.      Gravel   and   crushed   stone  mm-al.     Common  lump  lime  per  180-lb    net. 

from   previous   quotations  are   indicated   by  quoted    at    pit.      We    quote    on    brown    lime  Lumber   prices  are   to   dealers   in    >'ards  at 

+     or    —    siens      For   steel    pipe,    the    pre-  per    180-lb.  net ;    white    is    $1.80    for    Kelly  San  Francisco,  for  No.  1  fir  common, 

vailinff   discount    from   list   price    is   given:  Island  and   $1.70   for  Sheboygan.     Common  Seattle  quotes  on  Douglas  fir   (delivered) 

45-5%   means  a  discount  of   45   and   5   per  labor  not  organized.  •"^„^^?'^   °f   P'JV^-,,  ^-'"™P,.?"'®'1'.?^  J'™®   P" 

cent.     Charge  is  15c.  per  100  lb.  for  cutting  Denver    quotes    on    fir    instead    of    pine.  l,*°;''iv"i''-,i„^°  i°'^,^"''''i!!f^''      ^^'fl^Ji 

reinforced   steel   into    2-ft.   lengths   or   over.  Cement    "on    tracks" ;    gravel    and    sand    at  l^^avef  at  bimker". 

New    York    quotations    delivered,    except  P'','  f,!mhpr°on'^^ioh'   ''tob  nrice '  is^at"  waVe-  Montreal   quotes  on   pine   lumber.      Sand, 

sand,   gravel   and   crushed   stone,   alongside  hoUeT Unseed     oil      delivered      in     iron  stone,   gravel   and   lump   lime   per   ton.    Ce- 

dock;    common    lump    lime,    in    280-lb.    bbl.  bbi       ConTmon    lumo    lirne   per    180- b     net  ""?"'•    ''^e    and    tile    are    delivered;    sand, 

net.  and  hydrated  lime  f.o.b.  cars ;  tile  "on  "bl       Common    lump    lime   per    180  lu.    ner  ^^.^^.^j    ^^^    ^^^^^    ^^    siding;    brick    f.o.b. 

trucks"  :  linseed  oil  and  cast-iron  pipe  f.o.b.  Atlanta    quotes    sand,    stone    and    gravel  plant ;  steel  and  pipe  at  warehouse.    Hollow 

Labor Concrete     laborers'     rate,     81ic. ;  Per   ton    instead    of    cu.yd.      Common    lump  tile   per   ft.     Cement   price    is   in   Canadian 

building   laborers    (pick   and   shovel   men),  lime  per  180-lb.   net.  funds     (the     Canadian     dollar     stands     at 

75c.  per  hr.  Dallas  quotes  lime  per  180-lb.  bbl.   Steel,  97.74).     Bag  charge  is   SOc.   per  bbl.     Dis- 

cement,    cast-iron    pipe    and    crushed    stone  count  of  10c.  per  bbl.  for  payment  within  20 

Chicago    quotes    hydrated    lime    in    50-lb.  f.o.b.   cars,    other   materials   delivered.  days    from    date    of    shipment.      Steel    pipe 

bags;    common   lump   lime   per   180-lb.   net  San  Francisco   quotes  on  Heath  tile,  size  per  100  ft.  net;  2i,-in.,  $32.76;  6-in.,  $108. 

Lumber  delivered  on  job.  6i   x   8   x   llj.     Prices   are   all  f.o.b.  ware- 

Changes  Since  Last  Week 

Steel  prices  are  tending  toward  lower  the  week  which  is  covered  -by  this  report,  day  for  2 J  yrs.,  which  was  rejected  by 
levels,  with  the  greatest  weakneso  in  Yellow  pine  timbers  dropped  $1  per  the  unions  with  the  resultant  threat 
steel  sheets  and  reinforcing  bars.  M.  ft.  in  New  York  and  Douglas  fir,  of  a  "lock-out"  on  the  part  of  the  build- 
Quotations  as  low  as  $2.35  per  100  lb.  $1.50,  in  Minneapolis.  The  demand  for  ers.  Tvi'elve  school  contractors,  how- 
are  being  offered  on  bars  at  Pittsburgh  yellow  pine  is  weaker  with  orders  on  ever,  signed  the  agreement  to  pay  $12 
mills;  the  maximum,  however,  does  not  hand  below  sales.  Recent  rains  have  per  day  for  two  years  and  to  guarantee 
exceed  $2.40.  New  demand  for  plates  tied  up  production  considerably,  in  cut-  continuous  employment  to  the  brick- 
and  shapes  shows  some  improvement;  ting  areas.  layers,  during  that  period, 
quotations  mainly  at  $2.50  per  100  lb.,  Maximum  common  labor  rate  in  St.  Louis  plasterers  are  on  strike,  de- 
f.o.b.  mill,  with  $2.60  asked  for  im-  Montreal  advanced  to  35c.  as  against  manding  $14  as  against  $12  per  day. 
rnediate  shipments.  SOc.  per  hr.  Fear  is  expressed  that  the  move  on  the 

Warehouse  prices  show  little  change  New  York  bricklayers  are  still  on  part  of  the  plasterers  \\ill  be  followed 
on  steel,  concreting  materials,  brick,  strike,  on  jobs  covered  by  the  Mason  by  demands  from  other  trades.  The 
lime  and  hollow  tile.  Linseed  oil,  how-  Builders'  Association,  demanding  con-  plasterers,  hodcarriers  and  laborers 
ever,  advanced  Ic.  in  Dallas  and  de-  tract  of  $12  per  day  for  two  years.  The  have  already  voted  to  demand  an  in- 
clined 8e.  per  gal.  in  Chicago,  during  employers  extended  an  offer  of  $11  per  crease  of  $1  per  day. 
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How  One  Man  Landed  a  Job 

HHERE  are  more  ways  than  one  to 
use  "Engineering  News-Record." 
Here   is   the   story   of  how   the 
jjaper  helped  a  construction  fore- 
man locate  a  job  in  California: 


O 


NE  DAY,  while  I  was  working  for  the 
Construction  Co.  in  Massachu- 
setts as  a  concrete  labor  foreman,  1  felt  like 
going  away  some  place.  I  told  the  superin- 
tendent that  I  wanted  to  go  away  but  he  did 
not  want  to  {jelieve  that.  However,  next  morn- 
ing, instead  of  going  to  work,  I  took  the  train 
for  Boston. 

"After  two  days  in  Boston  I  would  have 
had  some  work  but  thinking  that  I  had  worked 

for   the   Construction    Co.    for   about    1.5 

years,  beginning  as  a  water  boy  and  becoming 
a  boss,  and  not  wanting  to  go  back,  being 
ashamed  to  as  I  left  there  without  reason,  1 
thought  I  would  go  to  Los  Angeles  for  the 
winter.  I  telephoned  the  Boston  office  to  tell 
them  that  I  was  leaving  for  Los  Angeles  and 
they  asked  me  if  I  was  going  into  motion 
pictures  and  I  answered  that  I  was  going  to 
California  for  a  vacation,  so  I  took  the  train 
for  Los  Angeles. 
*'^X7hen    I    arrived    at    Chicagfo    I   opened 

Vt  my  suit  case  and  found  Enginccrinn 
News-Record  and  saw  that  they  were  doing 
more  concrete  work  in  San  Francisco  than  in 
Los  Angeles,  so  I  took  the  train  for  San  Fran- 
cisco, and  as  soon  as  I  arrived  there  and 
stepped  out  of  the  ferry  building,  I  saw  that 
they  were  building  a  16-story  office  building. 
I  went  to  see  the  superintendent.  1  told  him 
I  always  had  worked  as  boss  and  that  I  was 
looking  for  work  and  he  told  me  that  I  could 
go  to  work  at  once  as  a  .stripping  foreman. 

"With  best  regards  to  Engineering  News- 
Record  that  I  have  a  very  nice  job,  I  beg  to 
remain, 

"Yours  truly. 
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he  Architect  or  Owner  who  wants 
to  be  absolutely  certain  that  every 
Concrete  Pile  will  be  perfect  insists  on 
such  piles  being  driven  by  the  famous 
RAYMOND  Method,  using  a  spirally 
reinforced  steel  shell  that  is  left  in  the 
ground. 


RAYMOND   CONCRETE   PILE    COMPANY 

New  York.  lU)  Ccfh,r  Street  Chicago.  Ill  W.  Monroe  Street 

Montreal.  CannHa  Branch  Offirra  .n  Prmc.pal  Ct.cs 

•■/I  form  for  every  pile— A  pile  for  every  purpose" 
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Viewing  the  Nation's  Wealth 

Uncle  Sam  on  an  inspection  tour  of 
American  properties  stops  to  examine 
a  Strauss  bascule  highivay  bridge  over 
a  Western  river. 


The  Dutch  Boy  Painter: 
"A  226-foot  gap  is  spanned  by  those 
tivo  slender  arms  of  steel.  Every 
square  inch  of  that  metal  must  be 
protected  iinth  plenty  of  red-lead 
paint.  Otherwise,  riut  will  get  in 
its  work  of  destruction.  Red-lead  is 
the  surest,  safest  protection  against 


Closed  to  shipping- 

but  ^vide  open  to  corrosion 


TIP  and  down  these  balanced  levers 
^  smoothly  swing.  They  are 
strong.  The  engineer  has  provided 
for  every  stress  and  strain. 

But  if  this  bascule  construction  is 
to  remain  strong,  each  square  inch  of 
steel  rrtust  be  protected  against  rust. 
Each  square  inch  of  steel  must  be 
kept  covered  with  good  paint. 

For  many  years  red-lead  has  been 
recognized  as  metal's  most  effective 
defense  against  corrosion.  Extensive 
tests  have  been  made  under  all  pos- 
sible conditions.  But  all  research 
anly  emphasizes  the  rust-resisting 
qualities  of  red-lead. 

Because  it  is  pure  red-lead,  Dutch 
Boy  Red-Lead  supplies  complete 
protection  to  all  classes  of  metal 
construction  and  equipment.  It  is 
specified  by  name  because  of  its 
known  standard  of  quality. 


Dutch  Boy  Red-Lead  gives  a' 
tough,  elastic  covering  that  expands 
and  contracts  without  cracking.  It 
sticks  tight  to  clean  metal  and  does 
not  flake  off  or  scale.  It  has  unusual 
spreading  power.  A  given  quantity 
will  cover  more  surface  than  the 
same  amount  of  most  other  paints. 

You  can  get  Dutch  Boy  Red-Lead 
in  paste  form  and  as  a  liquid  ready 
for  the  brush.  For  shop  painting  and 
priming  coats  the  straight,  untinted 
red-lead  should  be  used.  The  liquid 
comes  also  in  browns,  greens  and 
black  for  finishing  coats.  The  un- 
tinted paste  can  be  tinted  to  any  dark 
color. 

Specify  Dutch  Boy  Red-Lead  by 

name.    There  is  no  "or  equivalent".' 

Write  for  Painting  Helps  No.  5. 


NATIONAL  LEAD  COMPANY 

New  York.  Ill  Broadway:  Boston.  131  State  St.:  Buffalo.  110  Oak 
:it. :  Chicago.  900  West  ISlh  St.:  Cincinnati,  (JSS  Freeman  Ave.; 
Cleveland.  820  West  Superior  Ave.;  Pittsburgli.  National  Irfad  & 
Oil  Co.  of  Pa..  316  Fourth  Ave.:  Philadelphia.  Jolin  T.  Leuis  & 
Bros.  Co..  A3t  Chestnut  St.;  St.  Louis.  722  Chestnut  St.;  San 
485   California  St. 


Dutch  Boy  Red-Lead 
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kn!ff^ifaf[r'/ 


first  vsed  in  this  bank  build- 
ma  treated  in  1855.  Iron 
joists,  constrticted  fro"i  tioo 
curved  sheers  and  two  flat 
strips,  riveted  top  and  bot- 
tom, rested  on  iron  girders. 
A  bote  the  joists  forruqated 
iron  sheets  supported  a  con- 
crete tUtinfi.  int  r  which  wa^ 
laid    tUe    wood    ftoorino. 


Three- Quarters 

of  a  Century! 

THREE-QUARTERS  of  a  century  ago  a  broad- 
visioned  architect  specified  riveted  iron  joists 
tor  the  floors  of  this  historic  bank  building.  His 
specification  originated  the  first  light  weight  type  of 
fireproof  construction. 

Previous  to  this  time  hcivy  structiir,il  steel  forms  h.-id 
been  deemed  essential  for  permanent  floors.  The  record 
of  seventy-five  years  of  service,  however,  has  far  more 
than  justified  this  architect  in  his  radical  departure  from 
former  standards. 

When  this  bank  building  was  finally  torn  down  to  make 
way  for  a  large  and  modern  edifice,  its  floors  were  still 
found  to  be  in  perfect  condition.  The  ravages  of  time 
and  wear  had  in  no  way  impaired  or  damaged  them. 
Science,  too,  within  recent  years  has  fully  demonstrated 
the  correctness  of  the  theory  upon  which  these  floors  were 

TQRUSCON 

ji%C  >AND  NATIONAL 


built — that  fire-safety,  durability  and  permanence  are  not 
dependent  upon  the  weight  and  mass  of  the  materials 
employed.  And  today  thousands  of  buildings  bear  testi- 
mony to  the  growing  popularity  of  this  steel  joist  fire- 
proof construction. 

With  the  introduction  of  Truscon  and  National  Steel 
Joists,  the  Truscon  Steel  Company  has  played  a  conspicu- 
ous part  in  the  development  of  fireproof,  permanent,  yet 
light  weight  and  economical  flooring  for  all  light  occu- 
pancy buildings.  Such  flooring  constitutes  a  saving,  not 
alone  in  first  cost,  but  in  upkeep  costs.  It  is  crack-proof, 
vermin-proof  and  in  every  way  suited  to  meet  the  ideals 
of  present-day  building. 

If  you  are  planning  a  home,  office  building,  hotel  apart- 
ment, store,  school,  etc.,  learn  more  of  the  safety,  economy 
and  durability  of  steel  joist  floor  construction.  Write 
today  for  detailed   information   and  descriptive  booklet. 

TRUSCON  STEEL  COMPANY 

YOUNGSTOWN,  OHIO,  U.  S.  A. 

fVarr houses  ami  offirrs  frnm  Ptu  ifir  to  Atlantir. 
For  addrrsscs  sre  'phone  hooks  of  pr'innpat  cities. 
Canada:  U'nlkervUle,  Ont.    Export  Div.:  Aew  York. 

National  Steel  Joist  Co.,  Massillon,  Ohio 


Th*  arffil  advance  mode  in 
modern  /ireproo/ino  is  iiltin 
traifd  Iv  thifi  Iruiron  .Shrl 
Joif-t  Flf*or  f'onfirrurtion 
Shnple      to      inJttnlt  Afrrr/u 

ptare  tht  joiAln  and  applu 
the  metal  lath  aboi  r  for  con- 
crete and  brlow  for  ^tlattrrrd 
trilingn  So      fittma,       no 

fortni*.  no  falne  work  ^  no 
npiriftf       equipment  Vned 

f  vervuhere  for  aportments 
Mrhooli.  atorrm  hnfrlk,  fir  fit 
ftoort    of    liomf-      et* 
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dt  left— a  CP-B  Rock  Drill  in  operation,         Aioce—iUuslratiofi  ahoicing  the  CP-5  Rock  Drill. 

CP-5  Rock  Drill- 

a  strictly  one -man  drifter 


rpHE  CP-5  Rock  Drill 
is  a  strictly  one-man 
machine.  It  weighs  from 
35  to  60  pounds  less  than 
other  heavy  mounted- 
type  drifters.  It  sets  low 
in  its  cradle.  It  has  no 
bothersome  knobs.  It  in- 
sures quicker  set-ups  with 
less  labor.  It  permits 
changing  drill  steel  with 


out  affecting  alignment. 
It  works  with  the  opera- 
tor. For  example,  the 
hose  stays  close  to  the 
drill  out  of  his  way. 

The  CP-5  is  proving  indis- 
pensable for  heavy  drifting, 
cross-cutting  ;  ^nd  tunnehng, 
because  it  combines  the  speed 
and  power  of  heavier  drifters, 
plus  light  iveight,  ease  of  opera- 


tion,   durability    and    upkeep 
economy. 

In  formations  varying  in 
hardness  from  slate  to  jasper, 
the  CP-5  equalled  the  per- 
formance of  160-170-pound, 
drifters.  This  perf ormc  nee 
record  was  made  possible  by 
certain  outstanding  features 
fully  outlined  in  Special  Pub- 
lication 697.  Request  your 
copy  today. 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building   .    6  East  44th  Street   •     New  York 

Sales  and  *Service  Branches  all  over  the  world 


rBtRMtNGHAH  *Ct.En 


atCmciNNATl        EalB  *L03  ANGELES  *NEW  YoRK 


*Sa,n  FnANCis«>    Basle 


*Fraserbubgh 


SaXpT  LaaeCit? 


♦Berlin    *Bueno3  Aikes    Ha.  . 

BOUBAT      CaSlSTlAKlA         HeL3[> 


tMANTREAL        Rio  HK  Janeiro  SEont, 


l^ 


Tampico    *VANcoinrxs 


BOYER  PNEUMATIC  HAMMERS  ••LITTLE  GIANT  PNEUKAnC  AND  ELECTEIC  TOOLS 
CHICAGO  PNEUMATIC  AIR  COMPRESSORS- "VACUUM  PUMPS" PNEUMATIC  HOISTS 
GLANT   OIL  AND    GAS   ENGINES  ^«iCcT>>»i.     ROCK  DRILLS  •  •  GOAL  DRILLS 
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Most  sections  have  only  I  50  to  200  days  a  year  of  good  weather 
suitable  for  outside  work 


Use  the  Shovel  that  WORKS  EVERY  GOOD  DAY 


LOST 

T"ME 


Gerhardt  F.  Meyne. 
rs.  Assoc.  BIdg.  Contractors 

-^^^  of  Illinois. 

Lost     time      ■•'""'''^"''^''•^  En8inccr,ngj.nd  Contracfng.) 

-^•-  ^^i""ch  as  an  aM  ""^'^^  P^o- 

^-^^—^06^^^lZ^^e  day. 


These  contractors,   and 
hundreds  like  them, 

know  better  than  to  throw  their 
money  into  the  "lost-time"  pit: 

"I  would  ailviv  any  rontraolr.r  who  is  in  llir 
market  (o  buy  an  Hrib —  t>ecau»r'  it  stanfis  up. 
If  «e  wfre  to  got  anotllpr  shovel  it  would  be 
nothing  but  an  Ebik. 

•'We  liave  had  our  E»tE  for  nine  monih.s 
ftnrl  have  upent  about  ten  dollure  for  repairs; 
inont  of  our  work  ia  heavy  grading  and  l.'irge 
eellftm." —  ffanirt  Haup*Tt,  Haupfiri  ALnmh'i"l* 
BrouklYn,  .V.  Y. 

"The  Erie  cannot  be  compared  to  any  other 
riiaehine  that  I  have  seen  or  use<J.  Bef"re 
purehaiinK  toy  KniE  I  owner!  another  8h"\fl 
which  I  wiw  obligMl  to  sell  because  of  it'* 
ejtremely  high  upkeep  cost, 

"Tlrading  roads  and  digging  sewen)  with  niv 
KniE  for  a  year  and  a  half,  my  repair  cost  Iri'. 
been  only  inOO"—  C  1 .  J«*n«on.  ViV./...". 
,Wtnn. 

"I  prefer  the  Erik  to  any  other  shovel  .m 
the  marV.et  t«i*lay.  and  have  had  pxperietiee 
»ith  7  dilTerenl  Kriea  in   the   past    five  yiir^ 

"Have  (onnd  the    Ihie    the    moat    rehnM- 

shovel,  and  itJl  upkeep  cost  is  the  least  Mv 
r.Bir.  h»»  tjeen  grading  rosd.s,  eienvaling  l"r 
i'.tiTidatiofis  and  loading  gravel  from  creek  b"i 
often  working  under  .'t  feet  of  water  "—  K  V. 
CUmrnl.  Ilinm'.  ,V.  C. 


"We  have  wnrknl  our  Enlr.  Shovel  r 
and  day  for  4  months  without  bxing  more 
ail  hours,  and  it  is  in  as  good  shaf>e  ss  «>"■ 
lH>uiht  it —  and  we  have  h»l  no  enpeti"  « 
nientionitig.  In  our  estimation  the  lei 
the     \wH     shovel     that     i>    l"iit>  ■•—  -    ■ 


el. I 


YOUR  UP-TO  DATE  CONTRACTOR  keeps  cost  records  that  really  tell  him 
somethingi  He  knows  just  how  much  it  costs  him  per  hour  when  a  machine 
breaks  down  and  stops  his  work —  how  much  it  costs  in  lost  labor,  unproductive 
overhead,  and  loss  of  pro/its. 

That's  why  you  see  the  big  majority  of  successful  contractors  using  ErIES.  They 
know  the  dollars-and-cents  value  of  equipment  that  is  RELIABLE. 

Up-to-date  contractor  wants  service  like  this: 

"One  of  our  F."*!"^*;  has  been  firiidin^i  lontiniiously  for  seven  months 
without  losing  as  much  as  two  hours'  total  time.  The  ERIE  is  the  best 
shovel  we  have  ever  used,-  it  is  the  most  reliable  and  has  the  lowest  upkeep 
cost."—  Robfrl  C.  LassilfT  ^  Company,  Norfolk,  la.    (O'.inf,  .,/  '.  ERIKS.) 

One  letter  like  this  means  nothing :  .^I'e  or  six  letters  like  this  do  not  mean  very 
much.  But  when  you  read  and  hear  HUNDREDS  of  such  statements  by  contractors 
—  all  telling  of  this  same  kind  of  service  from  ErIR  Shovels  and  Cranes—  then  it 
is  wise  to  profit  by  their  expERIEnce! 

Actual  service  records  prove  that  ErICS  have  only  1-3  as  much  repair  expense, 
AND  MAKE  A  CORRESPONDING  SAVING   IN  WORKING  TIME. 

We  will  be  glad  to  show  you  hundreds  of  letters  like  those  at  the  left—  written 
by  successful  contractors  who  have  had  years  of  experience  with  different  shovels 
and  cranes.     Also,  we  can  send  you  many  carefully  checked  records  of  upkeep  cost. 

Keep  ijour  monev  oul  of  the' lost-lime"  pil.  Consider  the  facts,  and  you  will  be  sure 
to  "buy  right."    Drop  us  a  line  for  the  "Upkeep  Cost  Record  Book." 


Erie  Steam  Shovel  Co.,  Erie,  Pa.,  u.  s.  a. 

II    ■l.ler.  ol  r.sit  .Sle.m  .Shovel.  »nH  I  o-omolivc  Crsnea 
r.rk.   PhiUdelphis,   Pittsburgh.   Chicago 
throughout   the   U,   .S.  A. 
A   Co.,   Inc..   I«S  Broadway,   New  Yorlc 


o.  h    Offii-.:    Bo.lon.    New 
Represenlstiv 


em 
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Performance  sells  this  Paver 

f  of  instance- 

March  1922  a  Southern  road  contractor  bought  a 
Ransome  10-E  Paver.  Its  performance  made  such 
an  impression  on  the  contractors  in  his  locality  that 
inside  of  five  months  seven  had  followed  his  example 
and  become  Ransome  owners. 

And  the  same  thing  is  happening  this  .year  in  other  parts 
of  the  country.  The  Ransome  Paver  out  on  the  job  is  selling 
the  Ransome  Paver  back  in  the  plant  at  Dunellen.  The  price 
is  right — the  upkeep  low,  and  the  paver  delivers  the  goods. 

You'll  want  to  get  posted  on  this  Ransome  10-E  Improved 
Paver.  We  will  be  glad  to  send  complete  information. 


If'ilhoul  obligation  on  my  pan.  please  send  me  information  on  — 

Duildineilixers.  sizes  4.S_:   7.S_;  IO.S_:   I4-S_:  2J.S_;  2fl.S_;  5A.S_.     Driven  by  Bell Steam       .  Casof.r 

Pavtng  MLxers,  sizes  7-E_;  iO-E_;  14E_;  2IE_.     Concrete  Chulmg  Plant  for  slructure_Jt.  long  by^fl.  wide  by_ 

NAME 


,  Eteclr 

ft.  high. 


ADDHESS_ 


lO-E 


RANSOME  CONCRETE  MACHINERY   CO. 

1750  Second  Street,  Dunellen,  N.  J. 


Ju.ie  28,   1923 
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Choosing  a  Conveyor  System 


Brownhoist  Builds 

Apron  Conveyors,  Bucket  Elevators. 

Chain  Conveyors,  Belt  Conveyors, 

Locomotive   Cranes,    Buckets   and 

other  handling  equipment. 

Literature  on  Request. 


Of  the  utmost  importance  in  choosing  a  conveyor 
system  is  the  ability  of  the  equipment  to  perform  its 
work,  efficiently  and  continuously,  year  after  year, 
with  low  maintainence  and  operating  cost.  Shut 
downs  for  repairs  must  be  few  and  far  between  and 
power  consumption  must  be  low. 

The  Brownhoist  pivoted  bucket  carrier  fulfills 
every  requirement  for  this  type  of  equipment  un- 
usually well.  In  the  handling  of  coal,  ashes,  cement 
clinker,  stone  and  other  materials,  it  soon  demon- 
strates its  efficiency  in  increased  production  and 
lowered  operating  costs. 

The  material  is  carried  in  buckets  supported  by 
rollers,    thus   reducing    frictional  wear  and    power 
consumpton  to  a  minimum.     The  same  carrier  can 
be  used  to  transport  material  both  horizontally  and 
vertically.     This  eliminates  the  necessity  of 
transfers  and  reduces  the  amount  of  equip- 
ment necessary. 

This  carrier  can  be  depended  upon  to  give 
years  of  service  and  Brownhoist  engineers 
will  gladly  assist  you  in  the  selection  of  the 
most  suitable  layout  for  your  plant. 


The  Brown  Hoisting  Machinery  Co.,   Cleveland,   Ohio 


New  York.    Chic. J".   IMl.l.urlh.    San   Fr.nci.co.    Niw  Orlc.n. 


BROWNHOIST 


MATERIAL 


HANDLING      EQUIPMENT 


12 
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Like  Looking  at  the  Sun 


If  you  were  to  look  into  one  of  the  great 
rotary  kilns  in  a  cement  mill,  you  would  see 
only  a  glare  of  light  so  intense  that  it  would  be 
like  looking  at  the  noon-day  sun.  For  a  few 
moments  after,  you  would  be  unable  to  see 
anything. 

But  borrow  the  workman's  colored  goggles 
to  protect  your  eyes,  and  peer  through  the 
j)eep-hole  again.  Then  you  will  see  a  tornado 
of  coal  —  of  gas  or  spraying  oil  —  bursting  into 
a  sheet  of  sun-white  flame.  Into  the  other  end 
of  the  kiln  flow  the  finely  ground  limestone 
and  clay — the  materials  for  cement. 

In  their  three-hour  journey  through  this  in- 
ferno, the  materials  undergo  many  changes. 
Moisture  and  gases  are  driven  oS  as  the  rota- 


tion of  the  kiln  tumbles  the  materials  about, 
subjecting  them  to  gradually  increasing  heat 
until  the  sun- white  flame  half  melts  the  powder 
and  it  rolls  into  glass-hard  clinker.  This  clinker, 
an  entirely  new  chemical  compound,  when 
pulverized  becomes  portland  cement. 

Scientific  control  marks  every  stage  of  the 
burning  process.  Producing  the  required  2,500 
to  3,000  degrees  Fahrenheit  of  heat  consximes 
great  quantities  of  fuel  —  30  pounds  of  coal,  or 
its  equivalent,  lor  each  94-pound  sack  of 
cement. 

For  the  whole  cement -making  process,  the 
consumption  of  coal  is  approximately  50 
pounds  a  sack — more  than  half  a  ton  of  coal  to 
a  ton  of  cement. 


PORTLAND  CEMENT  ASSOCIATION 

G/4  National  Organization 
to  Improve  and  Extend  the  Uses  of  Concrete 


Chicago 

Dallas 

Denver 


Helena 
Indianapolis 
Kansas  City 


Los  Angeles 
Milwaukee 
Minneapolis 
New  Orleans 
New  York 


Farkersburg 
PhUadelphia 
Pittsburgh 
Portland,  Oieg. 
Sail  Lake  Cit^ 


Si.  Louis 

Vancouvei 

Washingtc 


June  28.  192c 
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THE  MIXER  YOU  HAVE  WAITED  FOR 


'^"^^fnifes^^ 


THE  AUSTIN 
DRUM  MIXER 


Mlxrr   nlfh    Milr   iMHiSe 


There  is  a  difference  in  these  Austin  Drums,  though  thev  may  resemble  other  drum 
type  mixers.  'Ihis  difference  is  in  the  mixing  action  and  the  unusual  endu.ing  qualities. 
In  place  of  the  usual  "V"  spreaders  and  short  blades  we  use  long  blades.  In  charging 
the  mixer  these  Wades  carry  the  material  away  from  the  charging  side  almost  instan- 
taneously. This  provides  ifast  charging  and  prevnits  clogging.  While  mixing,  the 
blades  aid  in  carrying  the  material  up  and  dropping  onto  the  discharge  spout.  I  he 
inverted  spout  throws  the  material  hack  to  the  charging  side  of  the  mixer.  'I  his 
induces  a  mixing  action,  supplemented  by  a  remixing  action  that  shortens  the  tune 
required  to  secure  a  thoroughly  mixed  batch. 

The  result  is  more  batches  per  hour,  more  jobs  per  season  and  greater  profit  at  the 
.nmpl'-ti'.n  .,1  tbr  ii.b.     Critiil'ii/  DM^  xnt  on  rr'/iirsl. 

Ai  SUN  .MxciiiNKRY  Corporation 

Vs(in  Dorr  Si  reel 
Toledo,  Ohio 

M  STIN    III  II  r    (OVTRV<  T<lR.'<-    l<HIIM^^T  .,...„.,  x    i.tiNT- 

, ,  „,  ,„^^ „«         . ,  ■•  "V\.\V V  «•:  ,^ k'J  "^,';.'JiiS:      I.  V.Mrli  \'   h-"^ i.k x.  P  iVV  ^  I k  JnK 

:,'}^\'m  s"  "-KMIm"V  K  J-'m  Vmsi'iV'm  t''^  »1'.5K  "l'.rr.,KKl"'"M'l!.:K\l.^  «.  .  ns.  K..T»     K«A1. 

1  XMI'r.K   AMI   I  IMSII»  K 
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Inserts  For  All  Purposes 

CARRIED  IN  STOCK 


n 


DAYTON    No.    5 
Malleable  Iron 


"Y"  SOCKET 
Malleable  Iron 


SLOTTED   INSERT 

Pressed  Steel 

12-in.,  IS-in.,  24-in.,  36-in. 


OTHER 

HAVEMEYER  PRODUCTS 

TY-CHAIRS  SLAB  BAR-SPACERS  CURB-BARS 

BAR-TYS  BEAM  BAR-SPACERS  STAIR-TREADS 

EASEL-CHAIRS  HY-CHAIRS  WALL-TYS 

X-TENSION  CLIPS 


CONCRETE  STEEL  COMPANY 

42  Broadway,  New  York 
Warehouses  and  Fabricating  Shops 


PHILADELPHIA 
BIRMINGHAM 
CHICAGO 
SYRACUSE 


NORFOLK 
DETROIT 
BOSTON 
NEW  YORK 


KANSAS  CITY 
ST.  PAUL 
YOUNGSTOWN 
WASHINGTON 


HOUSTON 
SAN  ANTONIO 
DENVER,  COLO. 
LOS  ANGELES,  CAL. 


Sales  Agencies  with  Stocks  in  other  Principal  Cities 


June  28,  1923 
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A  Haiss  Truck  Loader 


For   Loading   Trucks    at 
Siding 

Digging  and  Loading  in  Sand 
or   Gravel    Bank. 

Loading  at  Quarry  Stockpile. 

Loading   in   Material   Yards. 

Loading  to  truck,   car   or 
truck-tractor    at    roadside 
storage. 

Making  final 
subgrade    cut. 

Removing  old 
surfacing. 


Is  a  Flexible  Piece  of  Equipment 


When  you  buy  a  Haiss  Truck  Loader  you 
are  not  tying  up  money  in  a  one-purpose 
machine.  You  can  apply  its  economies 
on  any  one  of  a  number  of  jobs. 

The  big  job  is  stockpile 
loading — H  cu.  yd.  per 
minute  and  no  truck 
time  lost.    Speedy  work 


but  only  \  the  cost  of  hand  shoveling. 

Remember  it  is  not  merely  a  bucket 
loader — it  digs,  not  as  a  steam  shovel  or 
for  steam  shovel  work,  but  entirely 
practical  in  sand  or  light  earth,  or  where 
old  macadam  surface  has  been  scarified 
and  scraped  into  windrows. 


If  You  Buy  a  Loader 
You'll  Insist  on  a  Haiss  Machine  because: 

//  is  self-feeding — cleans  up  its  own  path  through  the 
positive  action  of  the  Haiss  feeding  propellers.  The 
most  effective  digging  and  self-feeding  device  yet  de- 
veloped. 

//  is  self-crowding — It  has  a  slow  speed  gear  that 
propels  it  against  the  pile  while  the  buckets  are 
digging — every  bucket  digs  a  full  load. 


Mechanically  superior  —  Waukesha 
motor,  enclosed  transmission,  simple 
design  and  greater  structural  strength. 


There's    a    New    Bulletin    No. 
that  you'll  want    to   took   over. 
Ash  for  copy. 


The  Geo.  Haiss  Mfg.  Company,  Inc.,  140th  St.  and  Rider  Ave.,  New  York 

Rrprrirnlativm    throushoiil     Ihi-    world 
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Truck  Loaders 


CLAM    SMFLL    BU  CKETS 


PORTABLE  Bl.LT  CONVEVOHS 


The  Pup  Complete  ivith  Maintainer  and  Scarifier 

The  Austin  Pup 

Weight:  3,  3^2  or  4  tons 

THE  AUSTIN  PUP  is  the  undoubted  sensation  of  the  road  building  and  niaintenance 
fields.  Exhibited  for  the  first  time  at  the  Chicago  Good  Roads  Show  in  January, 
where  it  attracted  far  more  than  its  proportionate  share  of  attention,  it  has  already 
become  one  of  the  most  popular  tools  with  contractors  and  public  officials  of  all  classes 
from  State  to  Township  and  City  to  Village.  The  reason  for  such  universal  popularity 
is  not  hard  to  discover;  the  Pup  adapts  itself  perfectly  to  a  surprisingly  wide  range  of 
work  and  clearly  surpasses  older  methods  in  every  instance,  as  is  shown  by  the  following 
excerpts  from  a  few  of  the  letters  we  have  received  from  enthusiastic  users. 

C.  M.  Upham,  State  Highway  Engineer  of  North  Carolina,  writes  that  "The  Austin 
Pup  Roller  that  we  are  utilizing  in  our  experimental  work  is  giving  exceptionally  good 
results.  We  are  also  using  the  Pup  Roller  in  rolling  surface  Stone  on  bituminous  macadam 
maintenance.  We  find  that  this  machine  is  very  handy  in  working  out  many  of  these 
details." 

From  Ritchie  &  Ramsey,  Topeka,  Kansas,  Contractors,  we  learn  that  "The  Pup  has 
more  than  lived  up  to  our  fondest  expectations.  Frank  Bills,  who  has  always  been  our 
roller  man,  and  who  has  operated  about  every  piece  of  machinery  that  a  street  or  road 
contractor  could  possibly  use,  states  that  the  Pup,  from  a  standpoint  of  economy  in 

operation,  simplicity  of  design  and  di- 
versity of  uses  to  which  it  can  be  put, 
exceeds  every  piece  of  contractor's 
machinery  he  has  ever  seen." 

PRICE  AND  SERVICE  are  two  of  the  Pup's  most 
attractive  features.  By  utilizing  the  f  ordson  tractor 
to  furnish  the  motive  power,  \\  e  have  taken  advantage 
of  Ford's  costs  w  hicli  are  below  anything  known  in  the 
world  because  he  builds  his  goods  by  the  hundreds  of 
thou>ands;  and  the  first  cost  of  the  Pup  is,  therefore, 
considerably  below  what  it  would  be  if  we  were  to 
build  it  complete.  An  arrangement  has  also  been  made 
whereby  tlie  Ford  Motor  Company,  of  Detroit,  pays 
the  local  Ford  dealer,  in  the  territory  where  the  i'up  is 
delivered,  a  commission  on  the  Fordson  part  of  the 
outfit,  so  the  Pup  owner  receives  dealer  service  and 
prompt  deliveries  of  Fordson  parts  from  the  Ford 
dealer  in  addition  to  the  service  maintained  by  our 
numerous  warehouses  asd  service  stations. 
Rolling  Suhgrade 
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Planing  a  Rongfi  Mountain  Road 

Roller  and  Road  Maintainer 

Furnished  With  or  Without  Maintainer  and  Scarifier  Attachments 

WEST  VIRGINIA  adds  this  testimony:  "The  pictures  arc  of  the  Pup  working  on 
one  of  the  hardest  propositions  I  think  I  ever  saw  m  ^\-V\^^'"-;,,7;'j;,^;^aed 
th<-  road  were  anvwhere  from  one  foot  to  eighteen  inches  in  depth,  but  t  lie  httle  Pup  uaded 
kin  in  and  ,^,e  did  plane  the  road  down.  One  of  the  tax-payers  passing  by  while  the 
mache  was  working  remarked  that  it  was  worth  more  than  any  other  road  machine  he 
Tver  saw  on  anv  work;  that  all  the  work  that  they  had  done  with.the  ™aJ|radc.  h.s  .xa^ 
was  wasted  money.  Made  four  trips  over  a  httle  more  than  a  rtiile  of  road  and  reclaimed 
kfrom  prac^cally  an  impassable  piece  of  road  to  one  over  which  autos  could  drive  .ith 
comfort,  with  about  six   hours  work.  . 

F  E  Ross  Citv  Engineer  of  Jefferson,  Mo.,  says  that  The  Pup  has  been  in  use 
almmt  every  v^orking  day  since  we  received  it  and  is  giving  the  best  of  satisfaction. 

''  hasTbundance  of  power.  We  have  used  it  on  grades  as  high  as  2  per  cent  ad 
have  ne  er  had  to  use  low  gear.  \\  c  took  the  roller  to  the  city  park  to  roll  the  golf  links. 
On  the  way  o  the  pa  kit  had  to  climb  a  20  per  cent  grade  on  a  gravel  road.  As  the  grade 
was  so  s'eeVt^iat  the  roller  would  spin  its  wheels,  we  put  a  few  lugs  on  each  wheel,  put  the 

'"^•^:?j;;SS^U,:':ii;:rr^^'aU;;^ches  tamped.     The  .amping  was  the  m«.t 
Bttorc  Du>  ing  I  J  ^^^j.  ^^^^^  three-fourths  of  their 

tirifn^:  w:r;;S:rh:^t^^::san.  crew  is  doing  about  four  times  as  muc.^k 

as  before,  is  doing  100  per  cent  better  work,  and  at  a  saving  suffiu.-n.  ,..  n.-c  than  pay 

for  the  roller  this  season." 


exper 


\  special  circular  tells  ihc  «  hole  story  of  tl.e  Pup  Roller 
and  Road  Maintainer,  and  its  many  uses. 

Write  for  a  copy  lod.iy. 

The  Austin- Western 
Road  Machinery  Co. 


Factories 

and 

Home  Office 

Chicago 


Warehouse* 

and 

Service  Stations 

in  all 
Principal  Cities 


(^n  I'atiUximh 


"^^ 


& 


^„  ^  ^  .  n  ..  ^,^.^rnnr-»TTm.j.^i.-nr,rwinni  y  II  ||  ||  ||  ||  mmTH  QITM  HT^^v^^^^^g^JU-^B 
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AT  LAST/ 


THE  IDEAL  PORTABLE  GRAVEL  CRUSHING 
AND  SCREENING  PLANT 


GRAVEL  is  brought  from  the  pit  in  wagons,  drags  or 
f  resnos,  and  dumped  through  a  trap  directly  upon  the 
conveyor,  which  in  turn  deposits  the  material  upon  a  grizzly 
screen.  The  undersized  material  drops  through  the  bars  of  the 
grizzly  upon  a  chute  leading  directly  to  the  elevator,  while  the 
oversize  rolls  down  the  bars  into  the  crusher. 

Nos.  2,  3  and  4  Austin  Gyratory  Crushers  can  be  mounted  on 
trucks  and  furnished  with  rigid  or  folding  elevators  of  the 
required  lengths,  and  gravel  conveyors  ranging  in  length  from 
30  feet  to  50  feet  Optional  equipment  includes  a  revolving 
screen  mounted  on  a  portable  bin. 

While  moving  from  place  to  place,  the  elevator  folds  down 
over  the  crusher;  the  conveyor  is  disconnected  from  the  crusher, 
and  its  lower  end  attached  to  a  truck  or  wagon. 


( 


A  special  bulletin  describing  these  portable  plants  in  detail 
is  just  off  the  press.  We  would  lil^e  to  send  you  a  copy. 
Asli  for    Portable    Qyratory    Crusher    Bulletin   "H " 


) 


AUSTIN  MANUFACTURING  CO. 

New  York  •         CHICAGO         •         San  Francisco 
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Gasoline 


Others  will  follow  in" 

Northwest's  Footsteps — 

NOW  that  the  NORTHWEST 
has  demonstrated  its  superior 
operation,  it  is  said  that  a  number- of 
engineers  are  experimenting;  in  an 
effort  to  build  a  gas  shovel  that  will 
meet  the  simplicity  o'  the  Patented 
NORTHWF.ST. 

This  shows  that  other  manufacturers 
are  following  in  NORTUWKST'S 
footsteps. 


NOK  IHWKST  ENGINHKRING  CO. 

1227  Steger  Buildin*.  CHICAGO 


CRANE  ^ 
DRAGLINE 

SHOVEL. 


Gas  or  Electric 
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On  the  job  in  Philadelphia! 

The  ruins  of  the  Broad  Street  Station  trainshed  had  not  quit  smoking 
before  numbers  of  Milburn  Lights  were  on  the  job  with  the  clean-up 
gang!  Fifty  Milburn  lights  were  ordered  at  2  p.  m.  (afternoon  of 
the  fire)  and  were  on  the  job  that  night.  Note  the  batteries  of 
Milburns  in  the  photo  above.  New  platform  construction  work  was 
begun  at  once — and  the  Milburn  Lights  helped  to  speed  up  the  work. 
Here  is  another  and  striking  instance  of  the  dependability,  quick-set 
up  and  efficiency  of  Milburn  Lights — they  are  the  lights  to  call  upon 
in  everyday  work  or  in  the  big  emergency.  Operate  on  any  kind  of 
Carbide. 

Send  for  Circular  21,  or  order  a  light  on  trial. 
Warehoused  everywhere 


No.  8,  over  8,000  ean- 
dlepower.  Burns  12 
hours  on  8  lb.  of  car- 
bide.   Costs  3c  perhour 


P.  S. — The  "Milhiirn  Combination  CUT-U'ELD  Torch"  is  also  being 
used   on   the  job   of  dismantling  the  tivisted  steel  frame-zcort. 


The  Alexander  Milburn  Company 

1416-1428    W.    Baltimore    St. 

Baltimore,  Md. 
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SAND  AND  STONE 


Bucket  equipped 
derrick  for 
bin  loading 


ORAVITY 
MEASUREME 
Blaw-Knox    Bate 


ONE  MAN 
OPERATION 
asures  the  Batches 
id  dumps  into  ipixer 
ut  leaving  his  post 


Qvp  Samg  Good  Qualitu  ©/'Concrete 

_^^^^  _  _n  from  Foundation  to  R_oof 


Lnitorm  concrete — every  batch  exacth  alike — automaticalU'  pro- 
portioned to  the  cubic  inch  by  a  BATCHERPLANT. 

Labor-saving — one  man  strikes  off  and  dumps  accurately  measured 
batches  of  sand  and  stone  as  fast  as  the  mixer  can  handle  them. 

As  the  foundation  for  a  central  mixing  and  distributing  system  the 
all-steel  BATCHERPLANT  costs  less  to  install;  costs  less 
to  operate;  is  more  accurate — and  will  speed  up  the  pouring 
of  your  concrete  to  a  far  greater  extent  than  any  other  device 
for  storing  and  measuring.  The  BATCHERPLANT  has 
100' <'   sahMge  value,  and  can  be  used  on  job  after  job. 

Tell  u>  abiiut  your  job — we'll  help  you  lay  out  your  mixing  and 
distributing  system. 

BLAW-KNOX  COMPANY 

601   Farmer's  Bank  Bldg.,  Pittsburgh,  Pa. 

New     York  Baltimore  Birmingham  Chicago  Detroit 

London,    Eng. 
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Convejors  lite  this,  buill 
with  rugged  Rex  Chain,  are 
aiding  in  the  production  of 
Buici,  Dodge  Brothers,  Ford, 
Nash,  Paige,  Sludeiaher 
and  many  other  motor  c 


Doing  more  work 
with  less  effort 

Though  facing  a  decreasing  supply  of  labor  the 
industries  of  this  country  now  are  being  called 
on  to  satisfy  an  increasing  demand  for  their 
products.  Forced  to  make  more  units  with  fewer 
human  hands,  thousands  of  plants  are  meeting 
the  issue  through  a  broader  use  of  labor-conserv- 
ing methods  and  equipment.  Conveyors  built 
with  Rex  Chain  are  playing  an  important  part 
in  this -new  order  of  the  day.  Saving  time  and 
effort  in  the  moving  of  materials  from  opera- 
tion to  operation,  they  are  releasing  labor  for 
those  tasks  which  must  be  done  by  hand,  and 
are  insuring  larger  outputs  at  lower  cost.  Prob- 
ably there  are  places  in  your  plant  where  Rex 
Chain,  in  conveyors  or  drives,  can  effect  vital 
economies.    Our  engineers  can  show  you  how. 

CHAIN  BELT  COMPANY,  MILWAUKEE 

Branch  Offttn  and  Jirtrtuntaltvtl  in  Fnitupat  Cilitt  in  tht  Vnitid  SlaUt  and  Abracd 


Rex  Sprockets,  Rex  Conveyors,  Rex  Concrete 
Mixers  and  Pavers,  Rex  Traveling  Water  Screens 


June  28,  1923 


Market— E  NGINEERING     NEWS-RECOR  D— Place 


23 


loiva—A  Repeat  Order  State 


'/  10  Repeal  Order  Sfato 


75  Repeat  Orders  from  Iowa 


iincluding  < 


of  owners  who  have  bought  ?  i 


Home  of  the  first  MultiFoote  paver  ever  built.  Foote 
and  MultiFoote  pavers  have  from  first,  been  the  choice 
of  repeat  order  buyers  in  Iowa. 


13  Iowa 
7  Iowa 
6  Iowa 
6  Iowa 
6  Iowa 
3  Iowa 
2  Iowa 
2  Iowa 
2  Iowa 
2  Iowa 
1  Iowa 


Contractors  have 
Contractors  have 
Contractors  have 
Contractors  have 
Contractors  have 
Contractors  have 
Contractors  have 
Contractors  have 
Contractors  have 
Contractors  have 
Contractor    has 


bought 
bought 
bought 
bought 
bought 
bought 
bought 
bought 
bought 
bought 
bought 


2  or  more 

3  or  more 

5  or  more 

6  or'more 

7  or  more 

8  or  more 

9  or  more 

10  or  more 

1 1  or  more 

1 2  or  more 
13 


Foote 
Foote 
Foote 
Foote 
Foote 
Foote 
Foote 
Foote 
Foote 
Foote 
Foote 


Pavers 
Pavers 
Pavers 
Pavers 
Pavers 
Pavers 
Pavers 
Pavers 
Pavers 
Pavers 
Pavers 


When  Iowa  Contractors  repeatedly  buy  Foote  Pavers, 
year  after  year,  isn't  it  pretty  good  evidence  they  are 
satisfied  that  Foote  performance  cannot  be  duplicated 
by  any  other  paving  mixer  on  the  market? 

Just  Steady  Footage — day  in  and  day  out — season  after 
season — on  job  after  job — that's  why  more  than  65'  q 
of  all  our  sales  are  repeat  orders. 


The  Foote  Company.  Inc,  Nunda,  New  York 


Mnmifarturm  nf  MalltFnnIp  Toixr*  onrf 
IJrjiuivm  nf  (*«  Fnnir  Trannpnrl  Tra\irr 
for  liauling  Ifravy  Contrnrtnr*'  Equxpmtni 


Quicker  to  the.  </oh 


ROAD  'M^VLTI  j^nnTF  paver 
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Easy  Flo'wing  Concrete 


EASY  flowing,  easy  spouting  con- 
crete begins  with  the  mixing 
action.  The  plasticity  that  means 
easy  flowing  without  excess  of  water 
depends  on  the  thorough  coating  of 
every  fragment  of  stone  and  grain  of 
sand  with  cement.  Then  cement  acts 
as  a  lubricant  —  the  concrete  is  plas- 
tic, easy  flowing,  easy  to  work — a 
real  factor  in  lower  costs. 


Koehring 
Capacities 

Heavy  Duty  Construc- 
;i.on  Mixers;  10,  14,  21 

and   28    cu.  ft.    mixed 
concrete. 


The  Koehring  re-mixing  action  pre- 
vents segregation  of  aggregate  accord- 
ing to  size  —  sends  every  grain  of 
sand  and  cement,  every  fragment  of 
stone  through  the  mixing  process  for 
re-mixing.  The  result  is  perfect  uni- 
formity of  concrete  from  the  first  to 
last  shovelful  of  every  batch,  and  a 
plastic,  free  flowing  concrete  that 
spouts  and"works"to  great  advantage. 

This,  together  with  the  Koehring 
"Heavy  Duty"  construction  which 
means  long,  trouble-free  service  life, 
gives  the  Koehring  owner  an  extra 
profit  margin  on  every  season's  work. 

Write  for  Catalog  C  8 

KOEHRING  COMPANY 

Manufacturers  of  concrete  mixers,  cranes,  dragline:s,shovels 

MILWAUKEE,  WIS. 

houses   in    all   principal  cities- 

Foreign  Dep^ "Office  1370,  50  Church  St.,  New  York;  Canada, 
Koehring  Co.  of  Canada,  Ltd.,  105  Front  St.,  East,  Toronto, 
Ontano;  Mexico.  F.  S.  Lapum,  Cinco  De  Mayo  21,  Mexico,  D.  F. 


June  28.  1923 


Market— E  X  G  I  N  E  E  R  I  X  G     X  E  W  S  -  R  E  C  O  R  D—Plar, 


Insley  Concrete  Placing  Equipment 

"We  are  confident  that  the  Insley  design  of  Boom  and  Counterweight  Chutes, 
and  Sliding  Frame,  is  the  best  that  can  be  had,"  is  the  opinion  of  John  J.  Turner 
and  Sons  of  Amsterdam,  N.  Y.  "Stoppages  for  shifting  chutes  are  entirely  done 
away  with." 

There  are  large  numbers  of  contractors  who  have  had  similar  experiences  with 
INSLEY  CONCRETE  PLACING  EQUIPMENT,  whether  it  be  on  a  13,000  cu.  yd.  job 
as  is  shown  by  this  illustration,  using  a  multiple  tower  plant,  or  a  small  job  of  a  few 
hundred  yards  requiring  a  MAST  HOIST  PLANT.  Let  us  show  you  how  the  special 
features  of  Insley  design  save  you  money. 


Three  160 -ft.  Insley  Steel 
Tower  Plants  used  by  John  J, 
Turner  and  Sons  on  a  ten  story 
warehouse  for  Stephen  Sanford 
and  Sons,  Inc.,  at  Amsterdam, 
fJ.  Y.  12  men  and  a  hoisting 
engineer  were  required  to 
and  place  the  concrete,  most 
of  which  was  done  in  winter. 


INSLEY  MANUFACTURING  CO. 

Engineers  and  Manufacturers 
INDIANAPOLIS 
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and  Company 

Du  Pont  Prescription 
Paint  Service  covers 
every  requirement  of 
the  construction  indus- 
try. There  is  a  du  Pont 
Paint  or  Varnish  for 
every  type  of  surface. 

Bridges 

Buildings 

Structural  Steel  of  every 

description 
Railroad  Structures 
Warehouses 
Standpipes 
Tanks  and  Towers 
Steel  Stacks 
Storage  Bins 
Hoppers,  Etc. 

Write  us  describing  your 
requirements 


More  Profit 

mith  DU-LITE 

The  White  That's  Always  White 


No  need  to  tell  you  that  the  acceptance  of  any  con- 
struction job  depends  to  a  large  extent  on  the  finished 
appearance.  It-  is  particularly  important  that  the 
interior  be  finished  to  give  maximum  light  reflection 
—  thus  insuring  to  your  client  more  profits  through 
increased  production. 

Realizing  this,  du  Pont  Chemical  Engineers,  in  their 
problem  of  providing  paints  for  the  construction 
industry,  have  developed  an  interior  white  paint  that 

Sets  a  New  Standard  in  Quality 

With  this  Improved  Du-I.ite  you  can  fully  satisfy  your 
client  from  the  standpoint  of  light-reflection,  and  its 
use  will  mean  more  profits  to  you  through  its  greater 
covering  power,  and  easier  working  properties. 

Engineers,  contractors  and  plant  superintendents  may  ob- 
tain free  a  copy  of  "Principles  and  Practices  of  Upkeep 
Painting" — a  practical  handbook  covering  every  painting 
problem — on  receipt  of  signed  request  on  their  business 
stationerv.  To  others  the  price  is  $2.00  per  copy.  Write 
Dept.  B.' 

E.  I.  DU  Pont  de  Nemours  &  Co.,  Inc. 

35th  St.  and  Gray's  Ferry  Road 
PHILADELPHIA,  PA. 

Chicago  Varnish  Works,  2100  Elston  Ave.,  Chicago,  111. 
Everett  Station,  No.  49,  Boston,  Mass. 
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The  above  insert  shows  the  back  of 
a  trail  built  of  stucco  or  plaster  ap- 
plied over  XATIOXAI.  STVCCO- 
PI.ASTER  REiyPORCEMEST  and 
the  enltirged  picture  a  cross-section 
of  one  wall.  Sate  the  absence  of 
"kei/s"  and  the  wan  in  tchich  the 
welded  reinforcement  is  Ihoroutthtv 
embedded  in  the  plaster  and  stucco: 
thus   assuring   a   reinforced   job. 


J  he  above  insert  shows  a  wait  built 
of  tcood  lath  base  for  the  interior 
plaster  or  grooved  tcood  sheathing 
for  the  exterior.  The  enlarged  cross- 
section  shows  a  trail  of  this  ma- 
terial, yote  the  key  which  holds 
the  plaster  in  place  —  extremely 
fragile  and  easv  to  break  off.  owing 
to  the  expansion  and  contratrtton 
of    the    wood   base&. 


Handled  by  all  dealera 

write     for     literature 

and  sample* 


Which  would  you  rather  have — exterior  walls  reinforced  with 
National  Stucco-Plaster  Reinforcement  (galvanized)  at  the 
same  or  less  cost  with  the  assurance  of  permanency  ....  interior 
walls,  partitions  and  ceilings,  reinforced  with  NATIONAL  SXUCCO- 
Plaster  Reinforcement  (galvanized)  at  a  slight  increase  over  the 
cost  of  wood  lath,  thereby  insuring  the  plaster  against  cracks  and  lath 
marks,  and  making  it  possible  to  put  decorations  on  the  walls  and 

ceilings  without  fear  of  discoloration or — those  types 

of  lath  which  have  been  commonly  used  and  resulted  in  the  cracking 
and  falling  off  of  the  stucco  and  plaster,  due  to  expansion  and  con- 
traction and  breaking  off  of  the  "keys." 

Again  we  ask  "WHICH?" 


V  K 


When  you  build,  inmtt  on   having  NATIONAL 
STUCCO-PLASTER    REINFORCEMENT 


National  Steel  Fabric  Company 

(Subsidiary   ol   Pillshureh   Slerl  Comrony' 


700  Union  Arcade 


PillRVmrgh,  P«. 
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Above 

and 
Below 


The  A-1  Thew 

"Our  first  Thew  shovel,  a 
Type  A-1,  was  purchased  in 
191S.  We  have  used  it  solely 
for  trench  excavation,  mostly 
hard  blue  shale  and  rock. 
This  machine  has  gone 
through  some  real  hard  work 
and  has  stood  up  splendidly. 
We  are  pleased  with  both 
machines  and  feel  that  they 
have  given  us  full  satisfac- 
tion. Your  service  has  been 
first  class. 

THE  HADDAD-MALL  CO. 

931  Schofield  Building 
Cleveland.  Ohio 


Suited  to  the  Job 

from  Every  Standpoint 

SEVEN  YEARS  trenching  in  hard  blue  shale 
and  rock!  Some  test  for  any  shovel.  Yet  The 
Haddad-Mall  Company  have  recently  made  it 
"another  Thew"  because  they  knovv^  they  can 
depend  on  it. 

This  job  is  representative  of  what  they  expect 
from  their  shovels.  Two  and  one-half  miles  of 
trench  averaging  23  feet  deep;  50  to  75  feet 
completed  each  day.  "Completed"  means  dig- 
ging, laying  two  sewer  lines  and  filling. 

Shovels  that  will  do  this  are  worth  getting  ac- 
quainted with.  Write  for  Bulletin  113  and  find 
out  some  more  facts  about  the  Type  A-1  Thew. 

THE  THEW  SHOVEL  CO.,  LORAIN,  O. 


^ower  Shovek 


June  28,   1923 
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PARSONS 


W 


E  don't  know  who  built  the  first  trench  excavator — it  may 
have  been  King  Tut — but  we  do  know  who  builds  the  best 
one  on  the  market  today — it's  called  the 

PARSONS  MODEL  30 

It  cuts  12  feet  deep  and  30  inches  wide  and  for  work  of 
this  size  the  new  Model  30  is  the  sturdiest,  fastest,  longest 
lived,  easiest  operated,  most  mabile  and  best  paying 
machine  ever  built.    That's  a  fact. 

Think  about  these  points — direct  drive — 12  foot  wheel 
base — Parsons  (juality  heat  treated  electric  steel  castings 
— overlapping  steel  treads  on  Parco  Traction — traction 
drive  through  sliding  and  worn  gears — patented  endless 
chain  crowding  device — 4^  H.P.  heavy  duty  engine — 
main  reverse  and  worm  gears  in  oil  tight  housings. 

If'irc  or  writ)'  fur  a  rcpri'scntativr  to  call. 

THE  PARSONS  COMPANY 


M:WT()N.  IOWA,  U.  S.  A. 


Kansas  City,  1737  Walnut  Se. 

Ix>iil<iTlllc  Hnu'l'iri  1 

Sraltic  Ballimon-  M.  nipli- 


New  Vork,  MS  Centre  St.  Chioafio.  II  S.  La  Salle  St. 

..>»  AliH"l<«  Diiinr  9»lt   I.nlip  riljr  San   Fr 

Ri.timoMiI  ItiMmlcli.hia  All.i 

(hir'..n.  I'.itlHin.) 

I.IMITKI».    WII.K    IM-'TRHH  TOW*    IN     (  ANAIM 

•  iiitrt'al.    Tfiro?»io     \Sinnii»'-»r     Vmcouvfr 


Ullfl.llM 


-<^^j;KJ!Sb'!^^JL'es"^^' 
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Top — Bottom    template  for  foundation   cylinder  in   place;  piling    after    driving,   showing    center   pile    for    locating    driving    mast 
Bottom — Driven  cylinder  with  top  wooden  form  and  concrete  ring  brace  in  position,  also  sand  ejector  in  operation;  filling  cylinder 

with    concrete 

Installing  the 

for  DelaAvare  Station 
Philadelphia  Electric 


■£3 


£>^H^^> 


^■^■-^ 


^H> 


W 


E^ 


^H> 


£H> 


-IS 


<y- 


Plan  of  foundations  of  Plant  of 
Philadelphia  Electric  Company, 
showing  extent  of  recent  addition 


The  Delaware  Station  Power  House  of  the  Philadelphia  Electric 
Company  is  located  on  low-lying,  wet  land,  previously  used  as  a 
shipyard. 

The  first  installation  consisted  of  twenty-eight  piers,  each  approxi- 
mately 14  feet  in  diameter,  and  constructed  within  permanent 
cylindrical  open  caissons.  Each  caisson  was  composed  of  42  pieces  of 
Lackawanna  12fin.  x  fin.  straight -web  section  in  32-foot  lengths. 

The  steel  sheet  piling  was  assembled  by  means  of  cable  way  around 
two  templates,  one  at  ground  level,  the  second  at  a  height  above 
ground  of  two-thirds  the  length  of  the  steel,  thus  insuring  accurate 
size  of  cylinder  and  plumbness  of  steel.  After  setting  and  closing  the 
cylmder,  the  piling  sections  were  driven  short  distances  in  succession 
down  to  bed  rock,  that  is  the  piling  was  entirely  driven  before  excava- 
tion was  started. 

In  this  way  the  piling  of  the  cylinders  was  driven  quickly  and  without 
interruption.  Likewise  the  excavation  of  the  material  proceeded  rapidly 
and  without  interruption,  and  the  whole  foundation  job  was  accom- 
plished with  very  satisfactory  economy. 


BETHLEHEM 


June  28,  1923 


3Iarlcet—E  NGINEERING     NEWS-RECOR  D— Place 


31 


^^ji''i'''iiiii'''''ii'ii''iiiii!iiniiiuiiiiiiiHiiiiuiiiiiHi|iniiiMi!iiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiniiMiiiitiii^ 


^iuiii'iiiniiiiiiiiii'iiiiiii:Miii'iiiiiiiiiHiii.'Miiriii 


lilMlin; 


Five  cylinders  being  driven  at  once.     Note  the   plumbness  of  the  Lackawanna  Steel  Sheet  Piling 
John   T.   Windram,  Architect;  Stone  and   Webster,   Builders,  The  Philadelphia  Electric  Co.,  Engineers 

foundation  piers 

PoAver  House  of  the 
Company — 


When  an  addition  to  the  Delaware  Station  was  started  in 
1922,  the  general  method  that  had  proved  so  successful  for 
the  first  foundations  was  adopted  for  the  additional 
foundations.  Open  caissons,  excavated  in  the  dry  and 
braced  with  circular  steel  rings,  were  used,  with  Lackawanna 
Piling  in  40  and  45-foot  lengths. 

Economy  and  efficiency  is  obtained  in  foundation,  pier, 
bulkhead  and  similar  work  by  the  use  of  Lackawanna 
Piling.  Our  piling  engineer's  experience  covers  hundreds  of 
jobs,  and  they  are  ready  to  help  on  your  piling  problems. 

Near  Catalog   giving  data,  dimeminns  and  details  sent  on  request 

BETHLBHKM  S'PKHL  COMPANY 

General  Offices:    Bi:THLEHEM,  PA. 

Salet  Offices: 

New  York  B.himon'  Pitt.bur»K  Chit.«o 

Bo.lon  W..hinflof.  Cincinnati  CWvfl.nd  .Si    Loui. 

PhiUdclphi.  Atl.nl.  Buff.ln  D»To,t  S.nFr.nci.... 

BKTHLEHKM    .STKF.L    F.XPORT   CORPORATION 
IS    BROADWAY.    NK.W    YORK    CITY 

LACKAWANNA 


„i  ih,  t 


ircular  caisson 
jti/iod.     Bono 


at    rlrv.ilinn    at'nul 


STEEL  SHEET  PILING 
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The  Universal 
One-Man  Rock  Drill 


"JACKHAMER^^ 


A  ''Jackhamer"  is  the  rock  drill  for  all- 
around  work.  No  contractor's  equipment  is 
complete  without,  at  least,  one  of  these 
machines. 

One  man  can  operate  and  work  the  "J^ck- 
hamer."  He  can  run  the  drill  wherever  he 
can  get  a  foot  hold,  and  drill  holes  at  any 
angle.  The  "Jackhamer"  rotates  its  drill 
steel  and  cleans  the  hole  of  the  cuttings. 

Bulh'tiii    4046   contains   a   detail   riesc 
"Jackhamer"  ami  rjf  the  work  ivhich 


For  road  construction — grading,  quarrying 
ditching,  trench  digging — or  for  building  ex- 
cavation, tunnelling,  block  hole  work,  etc., 
use  the  "Jackhamer." 

And,  for  furnishing  air  to  your  "Jackhamer" 
Drills  use  an  I-R  Portable  Compressor — a 
compact,  complete,  easily  moved  air  com- 
pressor plant  on  wheels,  built  primarily  for 
the  contractor. 

r'iption    of   the    construction   of  the 
it  can  /to.     Send   for  a  copy   noii'. 


INGERSOLL-RAND  COMPANY,  11  BROADWAY,  NEW  YORK 


BUTTE 

BUFFALO 

BIRMINGHAM 

DULUTH 

DENVER 


BOSTON 
EL  PASO 
.SEATTLE 
ST  LOUIS 
CHICAGO 


NEW  YORK 

KNOXVILLE 

SCR ANTON 

LONDON 

PARIS 

HOUGHTON 


Cl.EVELAN'D 
PITTSBURGH 
LOS  ANGELES 
DETROIT 
NEW  ORLEANS 


PHILADELPHIA 
SAN  FRANCISCO 
SALT  LAKE  CITY 
JOPLIN 
D.4LLAS 


For   Canada,  refer  Canadian   Ingersoll-Rand   Co  .    Limited,   260    St.   Ja 


Montreal,   Quebec 


Ingecsoll  -Rand 


June  28,  1923 
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G-E   Motors  drive   air   compressors   \v 

vating    for    the   Equitable   Society    Building,    Mew 

York  City. 


G-L  ..„.„,   1,...^^  i.^.  I  ;.^, ,.  .^ :  „■  the  Homo 

InsLraocu  liuildicg.  ^■l.w   York  City. 


OE  Motor  drlTes  clrvator  used  In  ron«ir 

Titip  Guarantee  &  Trust  Co.  Building  at  Jamaica. 

Lon(  Island. 


The  Power  of  Progress 

Modern  business  efficiency  demands  skyscrapers — 
modern  construction  efficiency  utilizes  G-E  Motors  to 
the  utmost. 

From  the  start  of  the  first  pneumatic  drill  eating 
into  the  living  rock  at  the  beginning  of  the  excavating 
until  the  completion  of  the  finished  building,  G-E 
Motors  aid  the  builder. 

They  drive  the  compressors  which  furnish  air  for 
drills  and  riveters. 

They  operate  pumps  for  draining  excavations — der- 
ricks used  at  every  stage  of  the  job,  from  clearing  the 
excavated  material  from  where  the  foundation  rests, 
to  lifting  the  final  structural  girder  on  which  some 
proud  worker  plants  the  flag— hoists  for  furnishing 
lumber,  brick,  concrete,  tile  and  plaster — mixers, 
conveyors,  and  elevators. 

And  when  the  job  is  done,  they  are  easily  moved  on 
to  the  next  job. 

Ask  G-E  engineers  to  help  you  select  electrical  equip- 
ment for  your  construction  plant.  You  can  reach 
them  at  G-E  Sales  Offices  in  all  large  cities 

General  Electric  Company 
Schenectady,  N.  Y. 


GENERAL  ELECTRIC 
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8  Dorrco  Screen  Units 
for  Los  Angeles 

to  treat  80,000,000  gallons  of  municipal  sewage  per  day. 


Dorrco  Screening  Plants  are 
now  in  operation  or  under  con- 
strHction  for  tlie  treatment  of 
municipal  sewage  at: 

New  Britain,  Conn. 
Bethlehem,  Pa. 
Miami,  Fla. 
St.  Petersburg,  Fla. 
Lodi,  Cal. 
Ventura,  Cal. 
Venice,  Cal. 
San  Pedro,  Cal. 
Pasadena,  Cal. 
Los  Angeles,  Cal. 


The  awarding  of  this  contract  is 
another  indorsement  of  the  Dorrco 
Screen  which  is  steadily  proving  its 
superiority  because  of: 

Lowest  first  cost  per  million  gal- 
lons handled  regardless  of  volume. 

A  minimum  of  moving  parts. 

Simple  construction  of  screen  and 
concrete  work. 


Self-cleansing 


no    brushes, 


scrapers,  nor  water  jets. 

Minimum  attention  required. 

Well  drained  screenings  delivered 
ready  for  final  disposal. 


Send  for  Bulletin  No.  20 

The  Dorr  Company 

Engineers 

Sanitary  Engineering  Department 

247  Park  Avenue 

Denver  New  York  London 


RESEARCH 


TESTS 


DESIGN 


EQUIPMENT 


June  28.  1D23 
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Broome  Caterpillar 
Sluice  Gates 

are  seated  by  the  action  of 
gravity  and  the  water  pres- 
sure behind  them,  the  seat 
being  inclined  to  the  move- 
ment of  the  gate.  Adjust- 
ment screw  s  at  the  lower 
end  of  the  gate  eliminate 
all  sliding  friction. 

They  have  given  years  of  efficient 
service.  They  are  in  operation  in 
the  United  States  and  Canada,  and 
many  additional  installations  are 
being  made  throughout  the  country. 

They  are  adaptable  for  penstocks, 
locks,  flash-boards,  flood  control  or 
any  situation  where  sliding  gates 
are  used. 

CHAMPION  Gate 
Hoists — liniui  and  ptnver 
operated —  are  the  most 
up-to-date  littiiii);  units  on 
the  market. 

The  Champion 
Engineering  Co. 

Kenton,  Ohio 


RtM-LtR  TRACK 


of   Kriiunic  Gulf.  iMtkliiir  up  Iruni  1i«'lu« 
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A  few  of  our  many 
Standard  designs 


Each  one  of  these  Sluice  Gates  has  been  carefully  designed 
and  built  in  every  detail  of  metal  and  construction,  for  its 
particular  purpose.  Standard  patterns  and  advanced  method 
keep  production  costs  at  minimum. 

Our  experience  in  this  field  covers  the  production  of 
Waste  Gates,  Controlling  Gates,  Inlet  and  Outlet  Gates, 
Distributing  Gates,  etc.,  etc.  These  cuts  illustrate  a  few  of 
our  many  standard  designs. 


The  Chapman  Catalog 

We  have  issued  a  catalog  of  more  than^300 
pages  that  is  practically  a  "textbook'*  on  the 
latest  Sluice  Gate  Practice  and  all  related 
mechanism.  We  will  be  glad  to  forward 
you  a  copy  with  our  compliments,  upon  re' 
quest. 


The  Chapman  Valve  Mfg.  Co.,  Indian  Orchard,  Mass. 


BRANCHES: 
San  Francisco  Boston 


June  28,  1923 
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GOLDEN-ANDERSON 

Pat.      Automatic      Double 

Cushioned     Triple    Acting 

Non-Return  Valves 

1.  Prevent  shut-downs  due  to 
reversal    of   steam    flow. 

2.  Instantly  close  and  isolate  3 
boiler   when   a   tube   bursts. 

3.  Cut  off  steam  tlow  from 
every  boiler  instantly  when 
a  steam   pipe  ruptures. 

4.  Automatically     cut     a     boiler 

5.  Prevent  backflow  into  cold 
boiler 

Am  6.  The 
,7*^  only 


GOLDEN-ANDERSON 

Pat.    Automatic    Cushioned 

Wafer  Float  Valves 

1.  Automatically   Maintain    Uniform    Water 

Levels  in  Tanks,  Standpipes,  etc. 

2.    Instantly   Ad- 


Floats  Swivel 
any    Angle — 
o  s  t    Satisfac- 
ry      Float 
Ives    Known. 
4.    No    Metal  to- 
Metal    Seats    — 
No   Water.  Ham- 
mer or  Shock. 

shioned   by 


nd    Air. 


'No    Metal-to-Metal 
Seats" 


Pumps  Motor-driven?  Use 
Golden-Anderson 

Patented  Automatic  Cushioned 

"Stop-Starter  Electric"  Controlling 

Altitude  Valves 


These  valves  will  "cut  in"  or  "cut  out"  one  or 
more  driven  pumps.  Actuated  by  the  fall  or 
rise  of  water  level  in  stand-pipes,  tanks  or  reser- 
voirs. Control  pumps  automatically  from  distant 
points  if  desired.  By  maintaining  a  constant 
water  level,  they  stop  water  waste  due  to  over- 
flow, and  also  all  unnecessary  pumping.  For 
high  or  low  pressure.  Air  and  water  cushioned. 
No  floats  or  fixtures.  No  water  hammer  or 
shock.  No  metal  to  metal  seats.  Solenoid  fur- 
nished for  alternating  or  direct  current.  Es- 
pecially adapted  for  railroads,  water  works  and 
industrial  plants. 


"No  Floats  or  Fixtures" 
"No  Water   Hammer  or  Shock" 


GOLDEN-ANDERSON 

Pat.    Cushioned    Water 
Relief   Valves 

-Automatically  reUtve 
excess  pressure. 
Prevent  stress,  strain 
and  bursting  of  mains. 
Correct  mechanical 
construction. 

4.  Perfect  a  i  r  and 
water,  oushioninp. 

5.  No  metal-to-metal 
seats.  JCo  ham- 
mering or  shocks. 
Anele  and  plobe 
Pattern. 


30 


e" 


Golden-Anderson  Valve  Specialty  Co.,  1202  Fulton  Bldg.,  Pittsburgh,  Pa. 


GOLDEN-ANDERSON 

Pat.  Cuihioned  Electric 
Water  Service  Valves 

1.  Give  in'lanl  control  of 
water  rlietrihution  frotii 
pumping  station  in  ca.40 
of    Are. 

3.  Open  or  clou**  by  electric- 
ily  from  distant  p^)iiit<( 
— a.c.  or  <l  e.  circuits. 
AIbo  clftae  liy  hand. 

.1.  No  waxte  of  electric- 
ity. Current  Is  on 
only   few    ^'condfl, 

4.  CuHhinn'  d  In  opening 

and   elosinif. 
6.   No     water    hammer. 


Absolute  Guarantee 


'Hosts  of  References" 


GOLDEN-ANDERSON 

P«t.     Aulomalic     Cuohioned 
Water    Preiiure   Retulalinf 

V.lve. 


GOLDEN-ANDERSON 
Pal.  Automatic  Double 
Cushioned  Check  Valves 


38 


Market— E  N  G  I  N  E  E  R  I  X  G     N  E  W  S  -  R  E  C  O  R  D— P  y.i  Vol.  90,  No.  26 


PfKWF^Nir* 


i 


Mahers  of  the  Largest  Sluice  C*-d^>^-J  and  Gate  VaHes  in  America 


y.    Hoiinl  „f    Wutti-   iltvi'ty 


WE  FURNISHED  the  four  30-in.  Solid  Bronze 
Gate  Valves  (with  solid  bronze  hydraulic  cylin- 
ders) and  the  8-in.  and  12-in.  Gate  Valves  also 
shown  (which  are  solid  bronze)  and  the  solid  bronze  30-in. 
Pipes  in  the  foreground,  for  the  New  York  Board  of  Water 
Supply,  Gilboa  Dam. 

This  system  of  piping  and  \  ah  es  provides  the  Blow-off  and 
Steam  Control. 


Check  Valves 
Flap  Valves 
Foot  Valves 
Server  Gates 


Office  and  Works,  Neponset,  Suburb  of 


Sluice  Gates 
Gate  Valves 
Butterfly  Valves 
Fire  Hydrants 


KKrRKSiENTATIVES: 


N.-W  York  City:  C,  W.  Bereeii  *  fu..  7,0  Cllllich  St.  '  riiiladelpliia.  Pa..    DeHllH"  *    Hopkins,   Jlonis   BuHllin; 

(levrlaiid,  Oliio:  Tomliiisuii  Steam  Specialty  Co.,  1397  St.  Claiv  Ave.  San  Francisro,  Cal.:  Tlieo.  F.  Dredge,  Monadnock  Building 


June  28.   1923 
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Thousands  of  Tons 
of  Reinforcing 


BACK  of  Ryerson  Reinforcing-Service  are  six  huge  plants, 
each  with  its  thousands  of  tons  of  reinforcing  materials 
such  as  bars,  spiral  rods  and  spacers,  wire,  accessories,  etc.. 
We  are  the  contractor  s  storeroom  and  reinforcing  shop. 

Our  large  stock  of  steel  on  hand  together  with  our  com- 
plete equipment  for  bending,  making  spirals  and  special 
pieces,  enables  us  to  make  quick  shipment  of  the  complete 
material — cut,  bent,  bundled  and  tagged,  ready  for  the  forms. 

fl  will  pay  you  lo  tend  ut  your  plant   for 
a    lamp    turn    or   poured  price    ettlmale. 

Joseph  T.  Ryerson  8f  Son  •«. 

CHICAGO  ST    LOUIS  CINCINNATI  DETROIT  BUFFALO  MEW   YORK 

■  RANCH    OFPICK4-  DINVd*  HOUSTON  JC>*9Cr    CiTT 

MILWAUKEE  MINNEAPOLl*  NEWARK  9t 


>4CISCO 
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Save  14c  Per  Ton  Loading  With 
the  Jeffrey  Portable  Belt  Conveyer 


f)iic  man  and  a  .leflfrey  "Portable" 
can  lr)ad  a  5-tc)n  truck  in  10  minutes. 
I)()in;<  (his  work  by  hand  takes  3 
men  40  minutes,  hi^uring  then  the 
cost  of  labor  at  40c.  per  hour,  the 
conveyor  will  load  at  a  cost  of  2c. 
per  ton  against  16c.  per  ton  by  hand, 
or  an  average  saving^  of  14c.  on  each 
ton  loaded. 


A  \'c\\  of  the 
Important  Features: 

luisily  opiTiilvd  Worm  and  Wheel 
Kiiisinit  iiiid  Lowering!  Device  iiulo- 
iniiliciilly  loiks  cimveycr  in  iiny  posi- 
tion. 

'l'r<>ii)<licd  licit  carries  (irilty  material 
witlioiit   injury   to   belt. 

Stronfi  sharp  nose  can  he  readily 
thrust  into  pile. 

Steel  Oniird  Plates  protect  lower 
strand  of  helt. 

('hain  (7iiard  protects  liiith-spced 
chain. 


A  li^hl,  rujfj^ed  and  inexpensive  conveyer  which 
will  loud,  reclaim  or  store  coal,  coke,  sand,  gravel, 
crushed  slone  and  smaller  materials  —  unload 
cars  ^ — handle  bricks,  lile,  small  boxes  and  bai^s. 

Wri/f  for  jintlirr  iiiforiiitilion  tittd  firicfS 

The  Jeffrey  Mfg.  Co.,  ':r:^.' s;:,';  Columbus,  Ohio 

Nvw    York,  <'hlr««o,  ruuburgh,  Monlrral. 

HI08  liudMD  Terminal  Dldf.  866  McOormlvk  Bld«,  B**  Bltl|.,  flSS  Socund  Ave.  Ci.i>k<l>,    J'vv^er  BI>1(. 

Locations  of  Other  Jeffrey  Snlca  Hepr^acntativee 

ClrvflHiiil.  Ohio    H2B  NrM  rity   llmik   lildg.         I>.'tr..ll     Ml<h 4f>ti    It.mb    lllilc.  I^»   Anict-lvii,    Cu).     ..n.    W.    ll.-ntiitD  ni4ff.' 


tut.    l^iilH.    Mu. 


1751    Wh: 


nlliir    lltdy,  IImIuii.    Muki 


M 
I4J    Mllh 


DIM  I'liluu  Nil'l  liiiik  Itlilv. 


JEFFREY 


June  28,    ll>2;! 
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Gas  Welded  Pipe  Joints 


The  use  of  gas  welded  joints  in 
pipe  lines  has  been  adopted  by 
many  of  the  largest  oil  and  natural 
gas  companies. 

Hundreds  of  miles  of  welded 
pipe  lines  are  used  daily  with 
complete  satisfaction. 

Linde  Service  Engineers  working 
with  Linde  users  have  played  an 
important  part  in  establishing 
standard  practices  for  welding 
joints  on  all  kinds  of  piping.  The 
result  of  this  practical  experience 
in  the  development  of  gas  welded 


pipe  joints  is  placed  within  conve- 
nient reach  of  every  Linde  user 
through  Linde  Service. 

Because  of  the  unusual  interest 
over  the  entire  country  for  infor- 
mation about  gas  welded  pipe 
joints  the  Linde  Company  has  pre- 
pared a  booklet  which  should  be 
of  interest  to  every  large  user  of 
piping. 

A  copy  of  "How  Welded  Joints 
Solved  Pipe  Line  Troubles,"  may 
be  secured  upon  request  from  our 
nearest  District  Sales  Office. 


Linde  Service  if  the  logical  drrelopmenl  of  Linde's  Deiire  to  gire 

lis  patrons  every  facility  and  seryice  in  the  use  of  Linde  Vroductt 

I-'or  your  convenirnre — Jl  plant* — ^H  wari'liiiuw* 

THE  LINDE  AIR  PRODUCTS  COMPANY 

Carbide  .i.id  Carbon  IJiiilclinn,  JO  l-asf  42d  St.,  New  Yc.rk  City 
The  Largtit  Producer  nf  Oxygm  in  ihr  H'orld 


Atlanta 
Baltimore 
Botloii 
Biidn 


Chicain 
Clevflai.' 
riallai 


DiilrUl  Sairt  0/fi<r> 

t)i-H..ll 
Kaniat  City 
I,.,.  Anarlr. 
Milwaukrr 


New  Orlrani 
Nrw  Ymk 
Phlla'I'Iphi* 


I'illilmrih 
Han  Fiancliro 
Hralllf 
Rl.  L<>uU 


LINDE  OXYGEN 


42 


Murkit—E  N  G  I  N  E  E  R  I  X  G     N  E  \V  S  -  R  E  C  O  R  B— Place  Vol.  90,  No.  26 


Exclusive 
Autocar  rotary  dump 


Used  by  more  than  1300  coal  men 

and  by 

building  jsupply  dealers 
contract  haulers 
excavators 
highway  builders 

in  all  parts  of  the  United  States 
The  sturdy 

Autocar 


\\herever  there's  a  road 

The  motor  truck  with 
short  wheelbase  handiness 
mechanical  superiority 
direct  factory  branch  service 

Capacities,  1  to  6  tons 
Chassis  prices,  $1100  tu  $4350 
f.o.b.  Ardmore,  Pa. 


Manufactured  by 

The  Autocar  Company 
Ardmore,  Pa. 

Established  1897 

Branches  in  44  cities 
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Leviathan — Queen  of  the  Seas 

TO  TAKE  a  ship,  the  largest  in  the  world  in  ton- 
nage, which  had  lain  at  anchor  for  over  three 
years,  and  which  never  in  her  nine  years  had  made  a 
normal  voyage,  and  so  to  re-equip  her  and  re-design  her 
that  she  becomes  the  fastest  liner  afloat  is  a  feat  worthy 
of  notice.  That  is  what  American  naval  engineers  have 
done  to  the  "Leviathan."  When  the  old  "Vaterland" 
made  last  week  the  25-hr.  run  of  687  nautical  miles — 
an  average  of  27.48  knots — she  broke  the  record  held 
by  the  "Mauretania"  by  11  miles  and  0.44  knots.  The 
world's  largest  ship  is  also  the  fastest  and  she  becomes 
so  by  the  work  of  the  American  engineers  who  entirely 
changed  the  driving  power  with  which  the  Germans 
were  never  able  to  approach  the  speed  just  made.  The 
"Leviathan"  is  not  the  entire  American  merchant  ma- 
rine but  she  is  the  queen  ship  of  the  fleet.  It  behooves 
Americans,  especially  those  who  bewail  our  lost  prestige 
on  the  seas,  to  patronize  her  and  her  sister  ships. 

More  Bridge  Floor  Fires 

NEW  evidence  of  the  reality  and  seriousness  of  the 
fire  hazard  in  wooden  bridge  floors  continues  to 
accumulate.  Three  destructive  bridge  fires  have  just 
been  added  to  the  retord,  as  reported  in  the  current 
week's  news.  The  loss  in  any  such  fire  is  large  enough 
to  warrant  careful  attention  to  the  fire  hazard  at  the 
time  of  construction.  Development  of  adequate  fire- 
protective  construction  will  doubtless  require  time.  A 
useful  beginning,  however,  was  made  a  year  ago 
through  the  work  of  a  special  co-operative  committee 
which  reported  on  the  subject  after  detailed  study. 
The  report,  published  in  Engineering  News-Record  of 
Nov.  9,  1922,  lays  particular  emphasis  on  the  value  of 
firestops,  a  device  that  has  hitherto  found  only  occa- 
sional use.  That  it  is  a  worth-while  protection  may  be 
judged  from  the  account  of  the  recent  Stevens  Point 
fire,  which  repeats  the  story  of  many  former  fires  in 
the  matter  of  rapid  longitudinal  spread  of  the  flames 
along  the  bottom  of  the  floor,  under  the  stimulus  of  an 
evident  longitudinal  chimney  effect.  In  the  absence  of 
access  openings  through  the  floor  such  a  fire,  once 
started,  is  virtually  beyond  control.  The  simple  and 
cheap  expedients  of  firestops  and  access  openings  are 
capable  of  saving  moat  of  the  loss  caused  by  bridge 
floor  fires. 

Fundamentally  Wrong 

EVKI'.Y  aspect  of  the  conflict  between  the  Pennsyl- 
vania R.R.  and  the  Railroad  Labor  Board,  which 
came  to  a  climax  in  the  formal  rebuke  of  the  railroad 
company  last  week,  is  unfortunate.  Primarily  it  is  un- 
fortunate that  the  labor  board  is  not  provided  with 
power  to  enforce  its  decisions  even  though  as  in  this 
case  the  wisdom  of  its  finding  is  to  be  questioned. 
Without  such  power  it  will  soon  become  useless.  In 
fact   it  may  already  be   useless   for  now  there   is   no 


reason  why  the  labor  organizations  should  not  follow 
the  example  of  the  Pennsylvania.  In  the  second  place 
it  is  unfortunate  that  the  labor  board  let  the  case  come 
to  this  climax  knowing,  as  it  must  have,  that  it  lacked 
the  power  of  enforcement.  The  question  at  issue  was 
a  debatable  one;  the  law  does  not  specifically  state 
what  form  the  employee  representation  shall  take,  and 
consequently  need  not  have  been  made  an  issue  as  long 
as  the  actual  dispute  between  the  Pennsylvania  and  its 
employees  was  on  a  fair  way  to  settlement.  And  finally 
it  is  unfortunate  that  the  railroad  company  defied  the 
labor  board  even  though  it  considered  the  findings  fun- 
damentall.v  wrong.  If  they  were  wrong  the  case  could 
have  been  reopened  and  the  Pennsylvania  could  have 
gone  into  the  court  with  clean  hands,  and  could,  more- 
over, have  looked  to  its  employees  to  abide  by  the  board's 
findings  in  some  future  time  when  the  situation  might 
be  reversed.  Now  it  can  do  neither.  We  believe  that 
the  principle  for  which  the  Pennsylvania  was  fighting 
is  right,  but  that  its  method  of  conducting  the  fight  is 
wrong.  If  the  great  corporations  openly  defy  this  ad- 
ministrative tribunal  how  can  they  or  the  country  ex- 
pect individuals  or  minor  organizations  to  respect  it. 

Connecticut  Still  Vacillates 

THE  vacillation  and  delay  in  the  adoption  of  a  policy 
and  method  for  water  pollution  control  in  Con- 
necticut, noted  in  these  columns  in  1921,  has  been  con- 
tinued by  the  action  of  the  1923  legislature.  The  result 
is  postponement  of  action  for  two  more  years  and  an 
apparent  further  befogging  of  the  main  points  at  issue. 
The  governor  acted  wisely  in  vetoing  the  emasculated 
bill  outlined  in  our  news  section,  since  it  virtually  let 
go  scot  free  industrial  plants  located  in  cities  and  might 
have  handicapped  if  not  ruined  the  so-called  "coun- 
try" mills  and  factories,  as  well  as  any  others  discharg- 
ing their  wastes  directly  into  streams  instead  of  into 
public  sewers.  Too  much  stress  seems  to  be  laid  by 
the  governor  upon  the  public  health  aspects  of  the  bill 
in  view  of  the  fact  that,  as  he  states,  public  water 
supplies  are  protected  by  existing  laws. 

Highway  Department  Turnover 

IN  an  average  session  of  three  months  the  legislatures 
of  our  states  have  more  or  less  completely  overturned 
fourteen  highway  departments.  This  is  about  30  per 
cent  turnover — a  figure  fairly  comparable  in  size  with 
those  which  are  turning  gray  the  hair  of  contractors 
and  other  employers  of  labor.  Of  course  such  a  turn- 
over in  highway  administration  is  not  recorded  every 
year.  Last  winter  was  open  season  for  highway  depart- 
ments and  the  political  pot-hunters  were  active.  It  is 
not  however  the  percentage  of  turnover  that  is  signifi- 
cant, but  the  fact  that  state  governors  and  legislators 
and  even  the  voters  who  pay  the  hills  regard  with  entire 
complaisance  the  disrupting  of  a  business  organization 
of  the  magnitude  of  a  state  department  of  highways. 
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The  14  states  which  have  changed  partly  or  wholly  their 
highway  executives  and  managers  are  each  doing  an 
annual  business  of  between  $5,000,000  and  $10,000,000 
in  road  construction  and  maintenance.  If  a  similar 
turnover  should  occur  in  private  businesses  of  corre- 
sponding magnitude  bankers  and  business  associations 
would  take  a  high  hand  in  correcting  a  situation  regarded 
as  dangerous  to  industrial  and  commercial  existence. 
There  is  evidently  a  vast  need  that  the  public  should 
be  made  to  realize  that  their  highway  departments  are 
immense  business  organizations  of  a  highly  specialized 
character  doing  an  annual  business  which  surpasses 
in  money  value  all  but  a  few  nation-wide  private  enter- 
prises. Changes  in  personnel,  often,  and  even  drastic 
reorganization,  occasionally,  are  required  in  highway 
departments,  as  in  other  business  organizations,  but 
neither  popular  impulse  nor  political  expediency  should 
be  the  inspiration  for  such  action.  Both  were  large 
influences  in  this  year's  changes. 

Human  Nature  and  Tunnel  Driving 

DRIVING  tunnels  isn't  all  machine  work;  a  knowl- 
edge of  human  nature  helps.  Out  on  the  Pacific 
Coast  recently  in  one  of  the  latest  power  tunnels  a  new 
drill  better  fitted  than  the  old  ones  to  drill  the  20-ft. 
and  deeper  holes  demanded  by  the  new  large  rock 
sections  was  set  up  alongside  the  standard  drills.  De- 
spite the  fact  that  the  drill  had  been  tested  out  in  this 
particular  heading  by  the  foreman  and  shown  to  work 
well,  the  crews  did  not  get  good  results  with  it.  It  was 
too  heavy,  they  said,  and  there  was  no  denying  the  fact 
that  it  was  often  out  of  order.  Too  often,  in  fact,  for 
such  a  substantially  built  device.  Strangely  enough, 
too,  foreign  material,  such  as  pieces  of  file,  was  gener- 
ally found  in  the  mechanism  when  it  was  turned  in  as 
"out  of  order."  The  superintendent  did  not  quit,  how- 
ever. He  merely  withdrew  the  drill  from  this  particu- 
lar heading,  waited  until  the  incident  was  no  longer  in 
the  limelight  and  then  "stored"  the  drill  in  the  tool 
house  at  a  heading  where  the  lightest  drills  on  the  job 
were  in  use.  Gossip  about  such  matters  gets  around  a 
cam.p  quickly  and  soon  after  the  drill  ai-rived  a  driller 
on  his  way  in  to  his  work  stopped  at  this  tool  house  and 

asked  to  see  "that drill  those  fellers  at  adit  3 

couldn't  make  work."  He  looked  it  over  carefully  and 
then  called  to  his  helper,  "Come  on,  we  take  this  one  in." 
With  the  larger  and  more  effective  tool  the  two  men 
completed  their  drilling  thirty  five  minutes  ahead  of 
the  others  and  then  walked  out  of  the  tunnel  taking  the 
drill  ivith  them.  After  this,  prejudice  against  the  new 
type  of  drill  was  no  longer  a  menace;  instead  a  demand 
for  it  sprung  up  and  within  six  months  it  was  used 
exclusively  throughout  the  entire  project  and  was  giv- 
ing entire  satisfaction  with  a  more  rapid  rate  of  pro- 
gress than  was  possible  before. 

Municipal  Construction  and  Money-Costs 

THE  rise  in  construction  costs  and  in  the  interest 
or  yield  rate  for  bonds  is  a  double  handicap  on 
municipal  improvements.  The  construction-cost  in- 
dex for  June  is  220.7  against  166.62  for  June,  1922,  and 
273.8  for  the  peak  of  June,  1920,  or  it  is  32  per  cent 
higher  than  a  year  ago,  121  per  cent  above  the  1913 
level  and  only  19  per  cent  under  the  peak.  The  cities 
have,  therefore,  to  pay  more  for  the  work  they  require. 
At  the  same  time  the  interest  or  yield  rate  on  municipal 
and  state  bonds  has  been  going  up  in  the  last  few  months. 
For  the  week  ending  June  1.5  the  yield  rate  on  bonds 


offered  by  16  states  and  municipalities  was  4i  or  higher 
for  seven  issues,  while  in  only  one  instance  was  the 
yield  rate  as  low  as  4'  (Troy,  N.  Y.  1  to  20-year  4i's 
selling  at  4).  The  actual  interest  rates  were  5  per  cent 
or  more  for  8  of  the  16  offerings  and  below  4i  for  only 
1  of  the  16  lots.  Earlier  this  year  interest  rates  of  under 
4 J  and  yield  rates  of  about  or  under  4  were  frequent. 
Were  it  not  for  the  fact  that  many  of  these  bond  issues 
are  offered  to  finance  improvements  to  which  there 
have  been  commitments  not  readily  put  aside,  the  un- 
favorable market  for  materials,  labor  and  money  would 
cause  a  sharper  and  more  immediate  decline  in  the 
volume  of  construction  work  than  has  yet  been  the  case. 
If  present  construction-  and  money-costs  keep  on  the 
up  grade  the  need  for  municipal  improvements  and  con- 
sequently the  lag  is  bound  to  increase.  Eventually  much 
of  it  will  be  met  although  some  projects  are  bound  to 
die.  Under  such  conditions  there  is  more  need  than 
ever  for  wise  discrimination  between  the  work  that 
should  be  undertaken,  regardless  of  unfavorable  con- 
ditions, and  that  which  without  undue  sacrifice  may  be 
postponed  to  a  more  auspicious  time. 


A  Disheartening  Dismissal 

No  MOVE  ever  made  has  been  more  destructive  of 
the  morale  of  the  engineer  in  the  federal  sei'vice 
than  the  peremptory  ousting  of  Arthur  P.  Davis  as 
director  of  the  United  States  Reclamation  Service.  For 
forty  years  Mr.  Davis  has  faithfully  served  the  govern- 
ment and  through  regular  and  deserved  promotion  had 
risen  to  become  the  executive  head  of  a  bureau  of  more 
distinctly  engineering  character  than  any  other  of  simi- 
lar size  under  civilian  control,  a  bureau,  moreover, 
which  engineers  have  successfully  administered  since 
its  initiation.  And  yet  he  is  removed  without  explana- 
tion and  with  no  opportunity  for  defense,  to  meet  the 
needs  of  what  must  be  regarded  as  purely  partisan 
politics.  The  administration  cannot  well  escape  the 
charge  of  debauching  the  government  service  in  the 
interests  of  self  perpetuation. 

The  incident  has  two  sides,  that  of  Mr.  Davis  him- 
self, with  its  implication  as  to  all  other  engineers  in 
the  government,  and  the  larger  one  of  the  administra- 
tion of  government  engineering  bureaus,  with  its  impli- 
cations regarding  a  department  of  public  works.  As 
for  Mr.  Davis  he  will  be  able  now  to  enter  a  consulting 
practice  which  has  long  awaited  him  at  a  compensation 
much  greater  than  he  has  heretofore  enjoyed,  taking 
with  him  the  respect  of  his  professional  associates  to 
compensate  him  somewhat  for  his  reflections  on  the 
ungratefulness  of  republics.  His  ^fellow  engineers  in 
the  government  know,  however,  that  one  of  the  com- 
pensations they  have  felt  they  enjoyed  in  public  employ, 
the  security  which  is  supposed  to  make  up  for  the 
numerous  superior  attractions  of  private  employ,  is  at 
the  mercy  of  any  political  superior  who  chooses  to  over- 
ride the  civil  service  laws  by  the  simple  subterfuge  of 
abolishing  the  office.  This  knowledge  cannot  help  but 
increase  the  already  great  difficulty  of  providing  com- 
petent engineers  for  the  work  the  government  has  to  do. 

What  is  in  the  mind  of  the  Secretary  of  the  Interior 
in  this  dismissal  it  is  not  permitted  us  to  know.  He 
takes  refuge  in  the  sole  statement  that  he  prefers  to 
have  reclamation  work  in  charge  of  a  business  man 
rather  than  an  engineer,  but  in  order  to  avoid  the  neces- 
sity of  showing  wherein  the  engineering  control  has 
been  unsatisfactory  he  abolishes  the  office  of  director 
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and  substitutes  a  new  one  of  commissioner,  thus  de- 
priving the  automatically  removed  director  of  a  hearing 
on  his  dismissal.  And  to  succeed  this  engineer  who 
has  grown  up  in  the  service,  one  of  the  most  competent 
men  in  both  the  science  and  business  of  reclamation  in 
the  world,  the  secretary — a  doctor  of  medicine  whose  life 
work  has  been  the  conduct  of  an  asylum  for  the  men- 
tally deficient — appoints  a  not  too  successful  country 
banker  who  has  been  a  governor  of  Idaho.  Is  there  any 
reason  why  the  charge  should  not  lie  that  the  adminis- 
tration politicians  want  to  have  the  levei-age  of  the 
Reclamation  Fund  to  use  where  it  will  do  the  most 
good?  If  Mr.  Davis  was  incompetent  he  is  entitled  to 
know  in  what  particulars;  if  the  engineering  control  of 
an  engineering  activity  has  been  a  failure  the  engineers 
of  this  country  are  entitled  to  know  wherein  that  fail- 
ure lay  and  how  a  so-called  business  administration 
made  up  of  doctors  and  politicians  is  to  be  superior. 

The  engineers  who  have  been  favoring  a  federal  de- 
partment of  public  works  must  be  profoundly  depressed 
by  this  incident.  It  has  been  their  contention — and  it 
has  been  the  contention  of  this  journal — that  the  etigi- 
neering  operations  of  the  government  must  be  admin- 
istered by  engineers  who  could  be  remote  from  political 
interference  and  thus  free  to  devote  to  the  government 
the  full  measure  of  their  professional  service.  Dr. 
Work  has  shown  how  difficult  it  will  be  to  keep  the 
politicians  out  of  government  engineering.  He  has 
made  some  who  are  opposed  to  the  military  system  of 
public  works  feel  that  the  stability  of  that  system  is 
a  virtue  as  well  as  a  defect.  It  may  be  deadening  to 
initiative  and  inducive  of  arbitrary  class  distinction 
but  it  does  prevent  political  control. 


Training  for  Leadership 

LAST  week  at  Ithaca  the  Society  for  the  Promotion 
-yof  Engineering  Education  carried  as  a  slogan  at 
the  masthead  of  the  program  the  brave  words — "Train- 
ing for  Leadership."  Around  that  slogan  the  program 
was  built,  .starting  with  an  address  by  the  dean  of  the 
college  where  the  meeting  was  held  and  ending  later 
in  the  week  with  an  after  dinner  speech  by  the  presi- 
dent of  the  society.  In  between,  the  role  of  the  engi- 
neer as  a  leader  in  industry,  business,  transportation 
and  public  service  were  discussed  by  specialists  in  tho.se 
lines  of  endeavor.  It  is  no  .secret  that  these  addresses, 
all  well  prepared,  some  eloquent  and  all  thoughtful,  left 
the  hearers  cold — not  to  the  desirability,  or  even  in- 
evitability, of  the  engineer  assuming  a  leader's  part  in 
the  world's  affairs,  but  to  the  possibility  of  so  training 
him  in  his  undergraduate  days  as  to  insure  for  him 
such  a  part. 

There  is  an  old  story  of  a  little  boy  who  when  asked 
what  he  was  going  to  do  whon  he  prow  up  answered, 
"I'm  going  into  the  millionaire  business."  So  too  the 
advertising  pages  of  certain  magazines  are  filled  with 
instructions  how  to  earn  fabulous  weekly  incomes  or 
to  dominate  one's  fellows  merely  by  following  some 
prescribed  sy.stem  available  at  so  much  per  course  or 
per  week.  To  set  out  avowedly  to  train  engineering 
Btudents  .to  that  they  become  leaders  of  men  savors  too 
much  of  a  little  boy's  vague  ambition  or  of  a  charlatan's 
easy  road  to  success.  The  engineering  teachers  realized 
this  and  they  emphasized  it. 

ThJs  does  not  mean  that  the  engineering  teacherR. 
any  more  than  the  bulk  of  the  profession,  question  for 


a  minute  the  world's  need  for  the  leadership  that  the 
engineering  type  of  mind  can  give.  As  Dean  Kimball 
so  well  pointed  out  the  military  leader,  who  ruled  by 
force,  has  passed  away;  the  legal  leader,  who  rules 
by  precedent  must  similarly  succumb  to  the  revolution- 
ary developments  and  discoveries  that  render  precedent 
useless  as  a  rule  for  future  guidance  not  only  in  the 
material  but  even  more  in  the  social  and  spiritual; 
there  remains  the  scientific  leader,  who  is  guided  by 
fact  and  fact  alone  but  who  possesses  that  one  essential 
of  the  imaginative  spirit,  the  willingness,  nay  more, 
the  anxiety  to  believe  that  anything  is  possible.  The 
engineer,  who  gives  the  skeleton  of  science  a  corporeal 
existence  and  breathes  into  it  life,  must  step  forward 
out  of  the  crowd  into  the  forefront  of  the  world. 

How  then  can  the  embryo  engineer  be  trained  to  take 
this  leading  place?  By  specifically  guiding  him  in- 
dividually toward  leadership;  by  consciously  directing 
his  course  of  study  to  that  end?  Hardly.  Leaders  are 
born  not  made.  Few  privates  carry  the  marshall's 
baton  in  their  mental  knapsack.  To  take  the  mass  of 
the  human  material  presenting  itself  for  an  engineering 
education  and  to  attempt  to  mold  it  toward  the  one  end 
of  directing  the  affairs  of  this  world  would  be  to  griev- 
ously overestimate  the  importance  of  training  and,  more 
than  that,  of  the  engineer's  place  in  the  world.  All 
the  educator  can  do  is  to  formulate  as  well  as  he  can 
those  qualities  of  thought  and  practice  which  character- 
ize the  engineering  type  of  mind  and  methods,  qualities 
that  the  changing  character  of  the  world  make  ever 
more  necessary  for  the  conduct  of  the  world,  and  then 
endeavor  so  to  instruct  the  student  that  he  will  go 
forth  endowed,  within  his  own  limitations,  with  those 
qualities.  If  he  knows  the  laws  of  nature,  can  by  rea- 
soned processes  apply  those  laws  to  specific  cases  and 
can  persuade  other  men  that  his  application  is  not 
only  correct  but  profitable,  he  will  have  the  essentials 
of  leadership.  The  remainder  of  the  way  lies  in  him- 
self and  the  teacher  can  do  little  more  than  point  it  out. 

One  paragraph  in  an  address  at  Ithaca  by  W.  E. 
Wickenden,  of  the  American  Telephone  &  Telegraph 
Co.,  is  a  clear  expression  of  this  thought.  "There  are 
some  things  which  colleges  can  do  to  a  h'gher  degree 
than  any  other  institution.  They  can  tr  -in  men  to 
think  logically,  to  study  effectively,  to  investigate  with 
discrimination,  to  plan  intelligently,  to  work  system- 
atically, to  express  themselves  with  clarity  and  vigor, 
to  appreciate  and  enjoy  things  of  beauty  and  to  pass 
valid  judgments  on  their  own  work  and  that  of  others. 
There  are  some  things  which  colleges  can  do  to  a  less 
complete  degree,  such  as  training  men  to  know  other 
men's  minds,  to  estimate  human  relations,  to  co-operate 
with  their  fellows,  to  strike  a  just  balance  between  de- 
tails and  general  relations  and  to  decide  issues  on  the 
basis  of  evidence,  even  when  it  is  not  wholly  conclusive. 
There  are  other  services  which  they  can  render  in  de- 
grees which  vary  widely  with  the  individual's  rapacity 
for  response,  such  as  to  stimulate  the  imagination,  fo 
clarify  the  ethical  sense,  to  develop  self-cnnfidence  and  the 
willingness  to  assume  the  consequences  of  one's  own  deri- 
sions, to  recognize  ability  and  to  delegate  responsibility." 

It  was  with  full  recognition  of  the.sp  po.ssibilities  and 
limitations  that  the  engineering  teachers  regarded  the 
slogan  at  last  week's  meofing.  If  they  continue  to 
recognize  them  in  their  work  of  teaching,  the  slogan 
has  its  value  as  a  beacon  to  steer  by.  It  is  far  from 
being  a  complete  chart  of  the  voyage. 
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Ontario  Provincial  Railway  Extending  to  Hudson  Bay 

New   190-Mile   Line   to  Encourage  Settlement  and  Develop  Mineral  and  Power  Resources- 
Airplanes  Check  Surveys — Construction  Methods — Electrification 


WITH  a  port  on  James  Bay  (Hudson  Bay)  for  its 
objective,  but  with  the  main  purpose  of  opening 
up  new  country  for  settlement  and  mineral  development, 
the  Temiskaming  &  Northern  Ontario  Ry.  is  building  a 
70-miIe  extension  north  from  its  present  terminal  at 
Cochrane,  Ont.,  as  the  first  section  of  a  190-mile  line  to 
Moose  Factory  at  the  south  end  of  James  Bay.  It  ia 
expected  that  contracts  for  the  construction  of  the  re- 
mainder of  the  line  will  be  awarded  this  summer.    Spe- 


FIG.  1— BRIDGE  AT  SUCKER  CREEK  ;  T-  &  N.  O.  RY. 
Top ;    temporary    structure,    with    trestle    approach    to    be 
flUed  later.     Middle  and  bottom  ;  placing  two   85-ft.   spans 
on  concrete  piers,   Mile  20.3. 

cial  featui'es  noted  in  this  article  are  the  exploration 
and  location  survey  v  ork,  use  of  airplanes  to  check  ordi- 
nary surveys,  construction  methods  and  equipment, 
water  power  development  and  the  recommended  electri- 
fication of  the  present  main  line.  Views  of  the  work 
and  the  country  are  shown  in  Figs.  1  and  2,  and  Fig.  3 
is  a  map  of  the  new  line. 

Government  Raihvay  Project — This  railway  was  built 
by  and  is  both  owned  and  operated  by  the  province  of 
Ontario,  under  the  control  of  a  commission  appointed  by 
the  Provincial  Government.  In  1902  the  Province  com- 
menced the  construction  of  a  colonization  railway  north- 
ward from  North  Bay,  on  the  Canadian  Pacific  Ry.,  to 
New  Liskeard  at  the  head  of  Lake  Temiskaming.  For 
about  a  thousand  miles  through  Ontario  the  transconti- 


nental line  of  the  Canadian  Pacific  Ry.  crosses  the  south 
face  of  the  great  "pre-Cambrian  shield,"  which  extends 
from  the  Great  Lakes  northward  to  Arctic  waters,  and 
is  the  largest  and  most  important  physiographic  feature 
of  Canada.  This  area  had  been  commonly  thought  to 
have  no  economic  resources,  other  than  its  rapidly  di- 
minishing pine  and  spruce  forests,  and  it  was  quite  un- 
populated, except  for  sparse  settlements  along  the 
Canadian  Pacific  Ry.  The  provincial  railway  was  pri- 
marily projected  to  open  to  settlement  large  areas  of 
fertile  clay  land  that  lie  between  Lake  Temiskaming 
and  James  Bay,  and  form  what  is  now  known  as  the 
northern  Ontario  clay  belt. 

About  two  years  later  the  Dominion  Government 
undertook  the  construction  of  the  National  Transconti- 
nental Ry.  between  Quebec  and  Winnipeg.  The  route 
of  this  railway  across  the  Province  of  Ontario  lay  en- 
tirely in  the  drainage  area  of  the  rivers  draining  into 
Hudson  Bay,  and  in  a  large  part  through  the  above  clay 
belt.  The  Provinical  railway  was  later  extended  north- 
ward to  meet  the  Dominion  railway,  reaching  the  con- 
necting point  at  Cochrane  in  1908,  thus  facilitating  the 
construction  of  the  new  Transcontinental  line  eastward 
and  westward  from  this  point. 

At  that  time  it  was  expected  that  the  Temiskaming  & 
Northern  Ontario  Ry.  would  be  a  connecting  link  be- 
tween the  Grand  Trunk  Ry.  and  the  proposed  Grand 
Trunk  Pacific  Ry.,  for  a  route  from  Toronto  to  Winni- 
peg and  the  Pacific  Coast.  But  owing  to  war  conditions 
and  the  Grand  Trunk's  loss  of  control  of  its  Pacific  ex- 
tension this  plan  never  became  operative.  At  present 
the  Grand  Trunk,  the  National  Transcontinental  and 
the  Grand  Trunk  Pacific  are  all  absorbed  in  the  govern- 
ment system  of  the  Canadian  National  Railways. 

Although  the  Temiskaming  &  Northern  Ontario  Ry. 
has  remained  as  a  local  line  it  has  served  the  develop- 
ment purpose  for  which  it  was  originally  projected.  A 
great  area  of  the  clay  belt  is  being  cleared  and  put 
under  cultivation,  pulp  and  paper  mills  have  been  estab- 
lished, numerous  hydro-electric  installations  have  been 
made  and  the  construction  of  the  railway  has  led  to  the 
discovery  and  development  of  silver  and  gold  mines  of 
international  repute.  In  fact,  it  is  said  that  with  the 
construction  of  this  railway  the  frontier  of  Ontario  was 
moved  about  250  miles  further  north.  When  the  Na- 
tional Transcontinental  Ry.  wa§  projected,  running 
westward  across  the  northern  and  practically  unknown 
part  of  Ontario,  it  was  shown  that  it  would  open  up  a 
great  territory  of  good  but  hitherto  inaccessible  country 
north  of  the  "height  of  land."  With  the  new  railway 
now  being  extended  north  from  this  line  to  James  Bay 
another  strip  of  land  will  be  made  accessible  and  the 
frontier  moved  still  further  northward. 

The  winters  are  long  and  cold,  with  a  minimum  tem- 
perature of  30  to  35  deg.  below  zero,  and  there  is  snow 
on  the  ground  for  at  least  five  months  of  the  year.  The 
summers  are  short,  usually  hot  and  dry,  but  the  nights 
are  cool.  There  are  only  about  two  months  without 
frost. 

Mineral  Resotirces — As  to  the  mineral  developments 
in  this  region,  Dr.  C.  V.  Corless,  director  and  manager 
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of  the  Mond  Nickel  Co.,  in  an  address  before  the  Ca- 
nadian Club  of  Toronto,  stated  that  probably  the  great- 
est advantage  of  the  extension  of  the  Provincial  railway 
will  be  in  rendering  the  shores  of  James  Bay  and  Hud- 
son Bay  and  the  tributary  rivers  accessible  to  explorers 
and  prospectors  for  four  or  five  months  of  the  year.  The 
Hudson  Bay  Ry.,  in  Manitoba,  will  have  a  similar  effect 
when  completed.  He  predicted  the  discovery  of  great 
mineral  wealth  in  this  newly  opened  territory.  Refer- 
ring to  the  five  great  groups  of  mines  already  found  on 
the  southern  fringe  of  the  pre-Cambrian  shield  (Lake 
Superior  iron,  Michigan  copper,  Sudbury  nickel,  Cobalt 
silver  and  Porcupine  gold)  Dr.  Corless  said:  "These 
five  fabulously  rich  mining  areas  with  numerous  other 
minor  discoveries,  some  of  which  may  develop  into  very 
important  mines,  are  all  situated  in  a  small  part  of  the 


favorable,  but  as  the  bay  is  practically  inaccessible 
very  little  prospecting  has  been  done.  In  selecting  the 
route  from  Cochrane  to  Moose  Factory  the  most  direct 
line  has  not  been  followed,  but  it  is  believed  that  the 
route  as  adopted  will  open  a  large  area  to  settlement 
and  will  better  serve  to  promote  the  establishment  of 
pulp  and  paper  mills  on  the  Moose  River  and  its  tx-ibu- 
taries. 

Ordinary  and  Airplane  Surveys — Initial  surveys  were 
carried  on  by  methrds  usually  followed  in  northern 
Canada,  the  only  means  of  transportation  being  canoes 
in  summer,  and  toboggans  and  dog  team.i  in  winter. 
Subsequent  to  the  completion  of  the  exploratory  surveys 
and  the  selection  of  a  route,  the  Laurentide  Air  Service, 
Limited,  established  an  air  station  near  Cochrane,  at 
which  a  number  of  modern  seaplanes  are  available  for 


pre-Cambrian  shield,  the  part  we  have  very  incompletely 
examined  merely  because  it  was  accessible.  The  remain- 
der of  this  vast  shield  is  similar  in  glaciation  and  geo- 
logical formation.  Further,  where  prospectors  have  se- 
cured a  new  point  of  attack,  as  near  The  Pas,  in  Mani- 
toba, made  accessible  by  the  Hudson  Bay  Ry.,  they  have 
discovered  valuable  mineral  deposits." 

Exploratory  Work — Exploration  surveys  north  of 
Cochrane  have  been  carried  on  intermittently  for  several 
years.  Little  was  known  of  this  territory  except  along 
the  larger  rivers,  of  which  traverse  surveys  had  been 
made.  Traveling  by  canoe  routes  was  relatively  easy, 
but  the  forests  on  either  side  were  practically  impass- 
able. During  these  early  surveys  information  was  col- 
lected respecting  the  timber,  soil,  water  powers  and 
mineral  resources.  An  examination  was  also  made  of 
all  possible  harbors  on  the  south  side  of  James  Bay. 

It  was  found  that  there  would  be  no  serious  construc- 
tion difficulties  to  determine  the  location  of  the  exten- 
sion. The  problem  was,  therefore,  the  location  of  a 
route  that  would  be.st  serve  to  develop  the  intervening 
territory,  anri  that  would  reach  a  terminal  on  tidewater 
at  which  a  harbor  could  be  developed  to  meet  the  re- 
quirement.s  of  whatever  navigation  should  offer.  The 
mouth  of  the  Moose  River  proved  to  b*-  the  mo.st  dc-'ir- 
able  site  for  a  harbor,  with  the  terminal  located  on  the 
west  bank  of  the  river  opposite  Moose  F"artory,  whirh 
is  an  old  Hudson  Bay  Co.  po.st  on  an  island  in  an  estuary 
of  the  river.  It  is  anticipated  that  tho  con.^truction 
of  a  railway  to  Moo.se  Factory  will  create  considerable 
interest  in  James  Bay  and  Hudson  Bay,  and  that  during 
the  navigation  .sea.son  of  five  months  a  considerable 
amount  of  coa.stwise  .shipping  will  be  carried  on.  From 
a  geological  .standpoint  the  prospects  of  finding  valuable 
minerals  along  the  shores  of   Hudson   Bay  are  very 


commercial  flying,  and  the  I'aihvay  engineers  have  made 
some  use  of  the  machines. 

These  seaplanes  were  not  available  when  the  explora- 
tory and  reconnaissance  surveys  were  made,  but  it  is 
considered  that  they  can  be  used  to  advantage  in  mak- 


KIG.   2— PLACING   110-FT.  SPAN;  ABITIHI   RIVER  BRIDGE 
Marrh    20,    1923.      Note    double-boom    erection    car.      Spans 
on  the  far  nhore  werp  erwted  bpfnrr-  Ihc  temporary  trestle 
removed. 

ing  explorator.v  surveys  in  unmapped  country.  After 
the  completion  of  the  roconnaissaiuc  surveys  the  engi- 
neers used  the  seaplanes  to  a  slight  extent  to  check  up 
results  of  their  previous  surveys.  It  has  been  the  ex- 
perience on  this  work,  however,  that  aerial  surveys  can- 
not take  the  place  of  preliminary  instrumental  surveys, 
since  the  topography  of  the  country  is  such  that  the 
slope  of  the  river  valleys,,  etc.,  cannot  be  determined 
with  sufflcient  accuracy  without  levels  from  trial  lines. 
On  the  other  hand,  the  flights  made  have  ser\'ed  to  check 
the  information  which  was  obtained  by  more  laborious 
methods. 

Final  location  surveys  arc  now  being  completed  to 
Moose  Factory  by  two  survey  parties.    Each  party  con- 
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sists  of  a  chief  of  party,  ti-ansitman,  leveler,  topog- 
rapher, two  rodmen,  two  chainmen,  four  to  six  axmen, 
ccok,  cookee  and  two  to  four  packers  or  canoemen.  A 
transport  pai'ty  is  responsible  for  transportation  of  sup- 
plies to  main  caches,  from  which  the  location  parties 
draw  when  required.  The  entire  operation  is  in  charge 
of  a  chief  locating  engineer  who  co-ordinates  the  work 
of  the  various  parties. 

In  connection  with  the  location  surveys,  topographic 
surveys  have  been  made  of  the  water-powers  on  the 
Abitibi  River  (see  Fig.  3)  in  order  to  determine  clear- 
ances for  structures  crossing  the  Abitibi  and  its  tribu- 
taries. In  all  cases  these  structures  are  being  designed 
so  that  they  will  not  restrict  the  future  development  of 
water-power  sites  (see  Fig.  4).  Information  obtained 
from  the  hydrographic  surveys  was  used  also  in  con- 
nection with  the  studies  for  the   electrification  of  the 


track.  Air-operated  dump  cars  of  16-yd.  capacity  are 
used  for  making  fills,  the  number  of  cars  per  train  vary- 
ing from  six  to  twelve.  Temporary  trestles  made  from 
round  timber,  on  piles  where  necessary,  are  used  in 
making  embankments  with  these  trains.  At  the  end 
of  April,  track  had  been  laid  to  Mile  44.4,  where  founda- 
tions for  a  large  bridge  across  the  Abitibi  River  were 
being  constructed.  The  grading  between  this  bridge 
and  the  end  of  the  contract  at  Mile  70,  was  fairly  well 
covered. 

There  has  been  comparatively  little  trouble  from  slid- 
ing cuts,  but  the  bottoms  of  a  few  cuts  have  been  very 
soft,  necessitating  cross  logging  to  hold  up  the  track. 
Nor  has  there  been  excessive  settlement  of  fills,  except 
in  one  cut  at  Mile  5  where  a  14-ft.  embankment  had  to 
be  carried  across  a  marsh.  As  a  rule  the  embankments 
are  not  originally  made  above  grade  line  to  allow  for 
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railway,  which  has  been  recommended  for  the  main 
line  and  two  important  branches,  as  noted  later. 

Construction  Work — On  the  first  70-mile  section  of 
the  James  Bay  extension  the  work  is  comparatively 
light,  the  grading  averaging  about  14,000  cu.yd.  per 
mile.  About  40  per  cent  of  the  fill  material  is  from 
cuts  and  the  balance  from  borrow  pits.  The  limit  of 
free  haul  is  500  ft.  Maximum  grades  are  0.4  per  cent 
southbound  and  0.6  per  cent  northbound,  with  a  max- 
imum curvature  of  four  degrees.  Roadbed  width  is  18 
ft.  on  fills  and  24  ft.  in  cuts.  The  location  profile  showed 
no  solid  rock,  but  a  small  quantity  has  been  encountered 
in  some  of  the  deeper  cuts.  All  clearing  has  been  done 
on  the  99-ft.  right-of-way,  this  work  being  handled 
generally  by  the  stationmen  preparatory  to  the  work  of 
grading. 

Side  borrowing  is  done  usually  by  stationmen,  using 
wheelbarrows  for  making  the  fills.  In  some  places  where 
the  land  is  drier  than  usual,  scrapers  have  been  used  to 
make  embankments  from  side  ditches.  Line  cuttings 
are  generally  taken  out  by  pick  and  shovel,  the  materia! 
being  removed  in  narrow-gage  dump  cars  hauled  by 
horses.  Two  steam  shovels  are  in  opei'ation,  both  with 
21-yd.  dippers.  One  is  being  used  for  ballast  and  the 
other  for  filling  dump-car  trains. 

The  contractor's  equipment  is  of  standard  gage,  ex- 
cept that  small  narrow-gage  cars  are  used  in  taking  out 
line  cuts.  Owing  to  the  nature  of  the  country  it  is  difl^i- 
cult  to  move  steam  shovels  ahead  of  the  standard-gage 


settlement.  There  is  naturally  some  slight  settlement, 
but  this  is  taken  up  later  by  using  train  hauled  material, 
which  is  generally  sand,  providing  better  drainage  than 
the  material  usually  found  in  line  cuts.  It  has  not  been 
necessary  to  use  cross  logging  under  the  embankments 
on  account  of  swamps. 

Structures  and  Track — All  structures  are  of  perma- 
nent construction.  The  smaller  culverts  are  of  rein- 
forced-concrete  pipe,  except  in  a  few  cases  where  corru- 
gated metal  pipe  is  used  on  account  of  greater  facility 
of  transportation.  The  larger  culverts  are  of  a  flat-top 
type  built  of  reinforced  concrete.  In  the  deep  clay  of 
glacial  origin  pile  foundations  are  necessary  for  most 
of  the  structures.  Spruce  suitabfe  for  piling  is  gen- 
erally found  adjacent  to  the  right-of-way.  The  larger 
creeks  have  deep  ravines  and  these  are  crossed  by  steel 
trestles,  the  clay  banks  of  the  creeks  not  being  sufl[i- 
ciently  stable  to  permit  the  construction  of  large  cul- 
verts or  high  abutments. 

Typical  bridge  work  is  shown  in  Figs.  1,  2,  4  and 
5.  The  largest  structure  is  the  crossing  of  the  Abitibi 
River,  Mile  44.4,  which  has  a  220-ft.  deck  truss  center 
span  and  plate  girder  flanking  spans  on  concrete  piers, 
with  steel  trestle  approaches.  All  structures  are  de- 
signed for  Cooper's  E-60  loading  and  in  accordance  with 
the  Canadian  Engineering  Standards  Specifications. 
Trouble  was  experienced  in  unwatering  pier  2  of  the 
Abitibi  River  bridge  at  the  Long  Sault.  Mile  11.3,  and 
in   order   to   avoid    delay   to   tracklaying  a   temporary 
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FIG.  5 — DETAILS  OF  BRIDGE  DECK 

structure  was  erected  between  piers  1  and  3.  During 
the  winter,  when  tracklying  was  suspended,  this  tem- 
porary structure  was  removed  and  the  two  110-ft.  spans 
were  placed,  as  shown  in  Fig.  2. 

Bridge  decks,  Fig.  6,  have  ties  spaced  about  14  in. 
c.  to  c.  with  8x9-in.  guard  timbers  boxed  or  dapped 
over  the  ties.  To  prevent  breaking  of  the  ribs  between 
the  daps,  four  3-in.  nails  are  driven  in  each  rib  before 
the  timber  is  dapped.  These  timbers  are  spliced  either 
over  or  between  the  ties,  as  sho'ivn,  according  to  the 
length  of  the  timbers.  Since  gravel  and  cement  for 
bridge  foundations  had  to  be  brought  in  by  rail,  tem- 
porary trestles  were  built  at  several  structures  in  order 
to  avoid  delay.  The  temporary  trestle  of  the  Sucker 
Creek  bridge,  Fig.  1,  will  be  filled. 

Track  is  being  laid  with  80-lb.  rails  of  A.  S.  C.  E. 
section,  laid  to  break  joint  and  spliced  with  heat-treated 
angle  bars.  Fig.  6  shows  a  Roberts  tracklaying  ma- 
chine at  work  on  a  muskeg  or  swamp  fill.  The  ties  are 
of  local  jack  pine,  untreated,  with  18  ties  per  33-ft.  rail 
length.  Pit  gravel  is  used  for  ballast  and  is  10  in.  deep 
under  the  ties.  Passing  sidings  3,000  ft.  long  are  pro- 
vided at  intervals  of  six  miles  and  the  turnouts  have  No. 
11  frogs.  The  location  of  stations  will  depend  on  settle- 
ment. Woven-wire  52-in.  fencing  for  the  right-of-way 
is  attached  to  8-ft.  cedar  posts,  placed  16 i  to  33  ft. 
apart. 

Swastika-Kirkland  Branch — In  order  to  assist  the  de- 
velopment of  the  Kirkland  Lake  gold  mining  area,  about 
five  miles  ea.st  of  Swastika  (on  the  existing  main  line 
south  of  Cochrane),  a  branch  line  is  being  built  east- 
ward along  this  mineralized  zone.  It  is  intended  to 
build  about  twenty-five  miles  this  summer,  and  probably 
the  line  will  be  extended  ten  miles  further  to  the  inter- 
provincial  boundary.  Preliminary  surveys  are  now  be- 
ing made.  This  will  be  built  as  a  comparatively  cheap 
branch  line,  using  10-degree  curves  and  2  per  cent 
grades   where   necessary.     By  using  thesp   maximum 
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grades  and  curves,  the  grading  quantities  will  be  only 
about  15,000  cu.yd.  per  mile,  about  evenly  divided  be- 
tween rock  and  sand.  There  will  be  no  structures  of 
importance. 

Electrification — In  connection  with  this  railway  it  is 
of  particular  interest  to  note  that  after  careful  study 
electric  traction  was  recommended  in  1922  as  economi- 
cal for  the  250-mile  main  line  from  North  Bay  to  Coch- 
rane and  for  the  two  branches  to  Porcupine  and  Iro- 
quois Falls,  33  and  7  miles  respectively.  Power  could  be 
developed  at  hydro-electric  plants  along  the  line  and  on 
the  basis  of  using  3,000-volt  direct  current  it  was  esti- 
mated that  the  reduction  in  operating  expenses  would 
be  materially  greater  than  the  interest  charge  on  the  in- 
vestment. Although  the  amount  of  traffic  is  less  than 
is  usually  considered  necessary  for  economical  operation 
by  electricity,  this  condition  is  said  to  be  more  than 
counterbalanced  by  the  power  cost.  Thus,  coal  for  the 
locomotives  averaged  $9.50  per  ton  in  1921,  \,'hilc  it  is 
estimated  that  current  can  be  generated  and  delivered  to 
the  trolley  wire  for  not  more  than  :]c.  per  kw.-hr.  The 
total  cost  of  equipment,  exclusive  of  generating  plants, 
is  estimated  at  $11,215,000. 

Immediate  electrification  was  not  recommended,  it  be- 
ing considered  that  further  investigation  should  be 
made,  especially  as  to  hydro-electric  installations,  and 
that  complete  plans  and  specifications  should  be  pre- 
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FIG.   6— TRACKLAYING    MACHINE   ON   MUSKEG  FILL 

pared  first  so  that  definite  bids  for  the  work  can  be 
invited. 

Engineers  and  Contrartorft — For  the  70-mile  section 
now  under  construction  the  general  contractors  are 
Grant,  Smith  &  Co.  &  McDonnell.  Vancouver,  B.  C,  who 
have  sublet  the  clearing  and  grading  to  Noehren  &  Man- 
nix,  of  Calgary,  Alberta,  and  the  concrete  masonry  to 
C.  D.  French  &  Co.,  of  Montreal,  Que.  Steel  bridge 
work,  including  erection,  has  been  let  to  the  Hamilton 
Bridge  Works  Co.,  Hamilton,  Out.  It  is  expected  to 
have  this  section  completed  in  October,  1923,  at  an  ap- 
proximate cost  of  $3,500,000.  Final  location  surveys 
are  being  made  for  the  remainder  of  the  extension  to 
Moose  Factory,  and  the  contract  for  this  construction 
will  probably  be  let  about  August,  1923. 

The  Temiskaming  &  Northern  Ontario  Hy.  is  under 
the  jurisdiction  of  a  commission  appointed  by  the  Pro- 
vincial Government,  with  Geo.  W.  Lee  as  chairman.  The 
engineering  staff  consists  of  R.  B.  Clement,  chief  engi- 
neer; W.  R.  Maher,  chief  locating  engineer;  A.  L.  Mc- 
Dougall,  division  engineer  in  charge  of  construction, 
and  A.  A.  McRoherts,  assistant  engineer  in  charge  of  de- 
sign of  structures.  The  investigation  and  report  on 
electrification  was  made  by  Mr.  Clement  in  conjunction 
with  J.  G.  Kerry,  Toronto,  consulting  engineer  for  the 
Commi.ssion. 
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Further  Tests  on  Concrete-Encased 
Steel  Floor  Joists 

STRENGTH  TESTS  of  concrete-encased  steel  beams 
reported  in  Engineering  Netvs-Record  of  May  3, 
p.  800,  were  extended  in  subsequent  tests  to  higher 
loads  and  to  vibratory  loads,  and  the  observed  stresses 
w^ere  compared  with  calculated  stresses  on  the  basis  of 
reinforced-concrete  action  of  the  composite  structure. 
The  results,  recently  reported  by  Profs.  H.  M.  Mackay, 
Peter  Gillespie,  and  C.  Leluau  to  the  steel  fabricators' 
.'section  of  the  Canadian  Manufacturers'  Association,  are 
held  to  indicate  that  in  such  encased-beam  construction 
the  concrete  and  steel  act  together  to  form  a  composite 
beam,  which  may  be  designed  by  the  usual  reinforced- 
concrete  T-beam  theory ;  that  this  action  may  be  utilized 
to  effect  a  considerable  economy  in  floor  design;  and 
that  the  limits  of  bond  stress  between  concrete  and 
steel  which  should  be  observed  in  such  design  require 
further  tests  to  determine  them.  The  experimenters 
also  report  that  it  is  advantageous  to  provide  for  con- 
tinuity at  the  ends  of  the  beams  by  reinforcement 
passing  through  the  top  of  the  slab,  that  the  shear 
reinforcement  provided  by  the  webs  of  the  beams  will 
tend  to  eliminate  failure  from  diagonal  tension,  and 
that  these  encased  beams  are  in  a  more  favorable  posi- 
tion than  reinforced-concrete  beams  because  of  the  fact 
that  the  concrete  carries  no  stress  from  dead-load. 

Previous  Tests — As  reported  the  live-load  was 
carried  up  to  220  lb.  per  square  foot  which  was  double 
the  design  live-load  for  a  stress  of  16,000  lb.  per  square 
inch  in  the  beams;  the  panels  were  15  x  16  ft.  in  size, 
of  which  a  slab  area  10  ft.  wide  and  16  ft.  long  carried 
by  two  10-in.  22.4-lb.  I-beams  spanning  16  ft.  and 
spaced  5  ft.  apart  was  subjected  to  load.  In  the  further 
tests  the  live-load  was  carried  up  to  365  lb.  per  square 
foot,  or  3*  times  the  design  live-load  or  more  than  twice 
the  design  total  load.  This  increased  the  live-load  flange 
stress  in  the  steel  from  7,600  lb.  per  square  inch  to 
14,750  lb.  per  square  inch,  and  made  the  total  flange 
stress  (dead  plus  live)  21,500  lb.  per'  square  inch. 
Slight  haircracking  in  the  lower  portions  of  the  beam 
encasement,  one  or  two  cracks  extending  to  near  the 
bottom  of  the  slab,  appeared  during  the  higher  stages 
of  loading.  The  test  was  discontinued  because  it  proved 
impracticable  to  place  more  load  on  the  panel.  Com- 
parison of  the  measured  steel  stresses  with  those  com- 
puted by  calculation  of  the  structure  as  a  reinforced- 
concrete  assemblage  showed  the  observed  results  to 
lie  between  those  calculated  for  the  case  of  full  tension 
in  the  concrete  and  the  case  of  no  tension  in  the  con- 
crete; in  the  latter  case  a  part  of  the  slab  was  counted 
rs  acting  with  the  beam  encasement  to  give  T-beam 
action,  this  slab  width  extending  four  times  the  slab 
thickness  to  either  side  of  the  beam  encasement.  In 
the  lower  stages  of  loading  the  results  agreed  closely 
with  those  for  the  case  of  tension  in  the  concrete,  while 
in  the  upper  stages  of  loading  the  results  diverged  more 
and  more  toward  the  other  basis  of  calculation. 

Before  carrying  out  the  tests  under  increased  load, 
the  panels  were  loaded  with  a  concrete  mixer  of  gross 
weight  10,400  lb.,  and  this  mixer,  containing  a  500-lb. 
charge  of  stone  and  operated  by  compressed  air,  was 
run  "at  a  good  speed"  for  two  days.  Its  weight  produced 
bending  moments  corresponding  to  those  of  a  uniform 
live-load  of  115  lb.  per  square  foot.     Strain-gage  and 


deflection  readings  taken  before  and  after  the  running 
of  the  mixer  checked  the  weight  of  the  mixer  but  indi- 
cated no  vibration  effect,  and  some  slight  haircracks 
that  had  been  noticed  in  the  previous  tests  showed  no 
further  extension,  "although  the  amount  of  vibration 
produced  would  have  been  quite  excessive  in  a  building." 


Truck  Load  Limits  Reduced  by 
New  California  Law 

THE  MAXIMUM  load  that  may  be  carried  by  motor 
vehicles  operating  on  improved  state  or  county 
roads  in  California  was  reduced  by  the  recent  legisla- 
ture in  that  state.  Heretofore  the  limit  for  vehicle  and 
load  has  been  30,000  lb.;  this  is  reduced  to  22,000  lb., 
effective  Aug.  31,  1923,  but  vehicles  weighing  10,000 
lb.  or  more  which  are  registered  prior  to  Aug.  31,  1923, 
may  operate  with  24,000  lb.  gross  until  Dec.  31,  1926. 
Cities  and  counties  may  by  ordinance  increase  the 
permissible  weights  but  may  not  reduce  except  on  un- 
improved roads,  on  bridges  or  for  emergency.  The 
maximum  permissible  weight  per  inch  width  of  tire 
channel  base  is  fixed  at  700  lb.  and  the  total  gross 
weight  for  6-  or  8-wheel  vehicles  is  set  at  34,000  lb. 
Only  one  trailer  may  be  used,  whether  laden  or  un- 
laden. Body  widths  are  limited  to  96  in.  over  all,  but 
cities  or  counties  may  increase  this.  The  limiting, 
speeds  are  established  as  follows: 

Gross  Weight  Maximum  Speed 
9,0001b.  but  l.es  than  12.000^  25  miles  per  hour 
13,000  lb.  but  less  than  22,000  15  miles  per  horn- 
Over  22,000  lb 10  miles  per  hour 

Trucks  or  trailers  constructed  to  carry  4  tons  of  load 
are  limited  to  15  miles  per  hour,  laden  or  unladen. 

Taxes  and  fees  will  be  as  follows :  For  each  motor  vehicle, 
trailer  or  semi-trailer,  registration  fee,  $3 ;  for  the  first 
set  of  license  plates  $5,  each  additional  set  $3. 

Motor  vehicles,  trailers  and  semi-trailers  equipped 
with  solid  tires  will  pay  a  weight  tax  on  the  following 
basis: 

Unladen  Weight^  Tax 

Under  3,0001b $10.00 

3,000and  under  6,0001b 20.00 

6,000and  under  10,0001b 30.00 

10,0001b.  or  more 40.00 

Pneumatic-tire  vehicles  pay  one-half  the  foregoing 
weight  tax  and  vehicles  weighing  less  than  3,000  lb. 
and  with  cushion  tires  are  considered  as  equipped  with 
pneumatic  tires.  A  gasoline  tax  of  2  cents  per  gallon 
goes  into  effect  Sept.  30,  1923. 

Leasing  Engine  Terminal  Plants 

Modern  facilities  at  engine  terminals  are  needed  in 
many  cases  where  the  railways  are  unable  to  finance 
such  needed  improvements.  To  meet  this  condi- 
tion the  National  Boiler  Washing  Co.,  Chicago,  has 
arranged  to  install  its  plants  and  special  apparatus  on 
the  basis  of  payment  by  rental,  the  plan  being  some- 
what similar  to  that  of  car  equipment  trusts.  Pay- 
ments are  to  be  made  on  monthly  notes  and  the  plant 
will  remain  the  property  of  the  contracting  company 
until  the  railway  makes  the  final  payment  on  the  lease. 
The  plan  is  similar  to  that  of  car  equipment  trusts, 
but  the  cars  carry  their  own  mortgage  while  the  ter- 
rninal  equipment  is  put  on  mortgaged  property.  While 
the  plant  is  being  paid  for  it  is  an  operating  charge, 
but  after  all  the  lease  notes  have  been  paid  the  railroad 
can  take  title  to  the  property  and  put  it  into  capital 
account  at  its  depreciated  value. 
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Observations  on  Beaching  Slopes 
on  Reservoir  Embankment 

Abstract    of   Paper    by    C.    A.    Bissell,    Engineer,    V.    S. 
Reclamation  Service,  in  March  "Reclamation  Record" 

FOR  eight  years  cross-sections  have  been  taken  of  the 
Deer  Flat  reservoir  embankment  of  the  Boise  Project 
of  the  U.  S.  Reclamation  Service  to  determine  beaching 
slopes.  Originally,  the  finished  slopes  were  purposely  much 
in  excess  of  the  present  ones,  but  profiles  for  the  last  two 
years  indicate  they  are  now  practically  stable. 

The  reservoir  is  formed  by  taking  advantage  of  a  natural 
depression  in  the  hills  and  closing  the  gaps  by  earthfill 
dams.  The  length  of  the  upper  dam  is  4,000  ft.  and  of  the 
lower  one  7,200  ft.  The  former  has  a  maximum  height  of 
70  ft.  and  the  latter  40  ft.  The  area  of  the  reservoir  is 
9,800  acres  and  its  greatest  length,  almost  squarely  facing 
the  lower  embankment,  is  nine  miles.  At  the  time  of  con- 
struction the  extensive  area  and  exposed  position  of  the 
lake  indicated  that  at  times  the  wave  action  would  be 
strong  and  that  protection  was  accordingly  important.  No 
rock  was  to  be  found  in  the  vicinity  of  either  embankment 
and  the  distance  from  railroad  connections  made  the  im- 
portation of  rock  from  a  distance  very  expensive.  The  same 
conditions  made  the  cost  of  concrete  high  and  pavement 
with  this  material  would  also  have  been  expensive.  The 
importance  of  the  question  was  emphasized  by  the  great 


Cross-sections  have  been  taken  periodically,  beginning  in 
1914,  to  determine  the  slopes  to  which  this  gravel  had 
washed  down.  A  recent  letter  from  J.  B.  Bond,  project 
manager,  states  that  cross-sections  taken  last  fall  show  no 
material  changes  over  1921  conditions,  the  difference  being 
so  slight  that  they  would  not  show  up  on  cross-sections  of 
the  scale  of  the  drawing. 

In  1922  Deer  Flat  Reservoir  was  filled  to  its  maximum  de- 
signed capacity  on  April  20  and  was  held  at  that  stage  until 
May  5,  after  which  date  it  was  gradually  drawn  down. 

At  the  time  of  construction  it  was  estimated  that  it  wouid 
be  possible  to  repeat  the  process  of  gravel  reinforcement  at 
least  twice  before  reaching  the  cost  of  paving  the  entire 
water  slope.  It  seems  certain  that  this  never  will  he  re- 
quired. At  the  lower  embankment  the  advent  of  the  railway 
since  the  embankiruent  was  constructed  opens  the  possi- 
bility of  employing  either  rock  or  concrete  at  some  future 
date  should  further  operations  appear  to  be  required.  The 
present  indications  are  that  considerable  economy  is  likely 
to  be  accomplished  over  the  cost  if  paving  the  embankment 
slopes  by  the  usual  methods  at  time  of  construction. 
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ULEACHINQ  SLOPES  OF  UPPER  AND  LOWER  DEER  FLAT  DAMS 
Reproduced  from  nccXamalxon  Record,  March,  1923 


extent  of  the  water  slope  in  each  embankment  and  it  was 
finally  concluded  to  try  the  experiment  of  protecting  these 
slopes  by  an  excess  quantity  of  coarse  gravel. 

After  finishing  the  dam  to  the  lines  required  by  the  draw- 
ings, with  3  to  1  water  slope  and  20-ft.  top  width,  the  equip- 
ment on  the  ground  was  employed  in  widening  the  top  by 
dumping  from  cars  on  the  water  slope  the  coar.sest  material 
available,  moving  the  tracks  outward  as  the  top  width  of 
the  embankment  increa.-ied.  This  mattrlal  wan  composed 
of  water-worn  sand  and  gravel,  varying  from  cobbles  of 
BO-lb.  weight  through  all  the  intirmediatc  sizes  to  very  fine 
sand,  the  proportion  of  coarse  miiterial  varying  some  but 
not  much.  In  this  way  the  uppf-r  embankment  received 
about  O.'i.OOO  cu.yd.  of  extra  material,  which  was  deposit<<d 
on  the  water  slope,  taking  its  natural  angle  of  rcpouc  and 
widening  the  top  of  the  embankment  to  a  width  varying 
from  51  to  67  ft.  A  larger  quantity  was  nccps.aary  on  the 
lower  embankment  as  this  is  much  longer.  It  required  ab<jut 
226,000  cu.yd.  of  material. 


Sixty  Long  Timber  Columns  Tested 

RESULTS  of  tests  of  60  columns  of  Southern  yellow 
w  pine  and  coast  type  Douglas  fir,  12x12  in.  x  24  ft. 
long,  have  just  been  reported  by  the  Forest  Products 
Laboratory,  Madison,  Wis.  These  tests  are  part  of  a 
much  longer  test  series,  in- 
tend to  extend  over  a  four- 
year  period,  covering  both 
green  and  air-dried  materiil, 
summer-cut  and  winter-cut, 
of  various  grades  from  clear 
and  dense  to  defective  and 
light-weight.  The  columns 
so  far  tested  include  40  of 
Southern  yellow  pine,  most 
of  them  true  long-leaf  pine, 
and  20  of  Douglas  fir.  The 
length  was  chosen  to  give  a 
true  long  column,  that  is,  one 
which  would  fail  by  buckling 
without  exceeding  the  elastic 
limit  of  the  material ;  shorter 
columns  cut  from  the  larger 
ones  are  to  be  tested  later.  In 
all  three  groups  composing 
the  set  of  60  columns,  the 
average  of  the  ultimate 
(maximum)  load  of  the  sev- 
eral columns  was  95  to  96  per 
cent  of  the  Euler  load  com- 
puted from  the  constants  0/ 
,tho  column  and  its  modulus 
of  elasticity,  the  latter  having  been  obtained  in  a  jirolim- 
inary  bending  test.  The  columns  were  tested  "under 
what  may  be  considered  pin-end  conditions."  In  the  three 
aeries  the  lowest  and  highest  failtiie  lo;ids  were  2"l..'i00 
and  4.32.600  lb.;  187,900  and  418,400  lb.;  and  182,000 
and  400,.300  lb.  The  last  figure  is  based  on  19  columns, 
the  twentieth  having  been  found  (o  have  a  defect  that 
required  its  exclusion  from  the  series.  The  tests  have 
been  interpreted  as  indicating  "that  there  is  little, 
if  any,  difference  in  the  long-column  strength  of  thi 
two  species,"  namely.  Southern  yellow  pine  and  Douglas 
fir. 

Results  of  2x2-ln.  columns  cut  from  (he  large  tim- 
bers showed  falhire  loads  proportional  to  their  stiffnefr 
mo<luli,  indicating  "that  knots  in  themselves  do  not 
greatly  affect  the  column  strength." 
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Earth  Dam  Built  by  Flooding  Dry  Fill 

Depth  of  Dry  Fill  Successfully  Compacted  by  Flooding  Was  Remarkable  Feature  of  Diversion 
Dam  for  Water  Supply  and  Irrigation  at  Wichita  Falls,  Texas 

By  Albert  S.  Fry 

Morgan  Engineering  Co.,  Memphis,  Tenn. 


A  POROUS  earth,  easily  soaked,  made  the  flooding 
2\.  method  particularly  advantageous  for  constructing 
the  smaller  of  the  two  earth  dams  for  the  irrigation  and 
water  supply  development  near  Wichita  Falls,  Texas 
(Engineering  Neivs-Record,  June  21,  p.  1080).  It 
is  thought  that  in  building  this  dam  greater  depths  of 
fill  were  consolidated  by  flooding  than  in  any  previous 
operation.  Fills  3  ft.  deep  were  successfully  consoli- 
dated and  dried  out  ready  for  the  succeeding  lift  of 
embankment  in  from  seven  to  twelve  days. 

As  described  in  the  preceding  article  the  main  storage 
dam  of  the  development  works   is   supplemented  by   a 


piling  extended  a  minimum  distance  of  8  ft.  above  the 
bottom  of  the  trench.  The  longest  piling  driven  was 
43  ft. 

Before  backfilling  the  trench  with  clay  puddle,  it  was 
pumped  full  of  water  from  the  river.  Material  from 
a  borrowpit  on  the  downstream  side  of  the  dam  was 
loaded  into  dump  wagons  by  a  tractor  and  elevating 
grader.  Two  dump  wagons  were  connected  together 
and  were  drawn  by  tractors.  The  first  method  used 
was  to  dump  the  wagons  at  the  edge  of  the  cutoff  trench 
but  this  method  was  abandoned  because  of  the  difficulty 
in  getting  the  material  into  the  trench.    By  the  second 


Top  of  Dam,  El.  1070 


■Original  ground  surface 


e'/Mr      y^'>\  il.iaTO  TopofSam 
riprap^gf^   A    ^ 


\El99a_Bst1m)  pile^ 
River  Cross-Section  of  Dam 


aiK4 
'Steel SI 


^-Puddle  aire 
iTmsili.nMer 
EI.993  BoHom  skel sheet  piles 
Land  Cro&s-Sec+ion  of  Dam 


DrVERSION  DAM,  WICHITA  FALLS  ViTATER  SUPPLY  AND  IRRIGATION  DEVELOPMENT 


smaller  diversion  dam.  While  this  will  be  a  costly 
structure  when  completed,  the  topography  of  the  coun- 
try is  such  that  it  was  more  economical  to  build  both 
a  storage  dam  and  a  diversion  dam  than  it  was  either 
to  build  a  storage  dam  at  the  site  of  the  present  diver- 
sion dam  or  to  construct  an  irrigation  canal  extending 
15  miles  from  the  storage  dam  to  the  site  of  the  diver- 
sion dam.  Under  the  plan  which  was  adopted,  the 
diversion  dam  will  raise  the  level  of  the  water  about 
20  ft.  above  the  valley  floor  to  the  elevation  of  the  in- 
take into  the  main  irrigation  canal  which  carries  the 
water  to  the  agricultural  lands  and  to  Wichita  Falls. 

Construction — Construction  of  the  diversion  dam  be- 
gan in  January,  1922.  The  cutoff  trench  was  excavated 
10  ft.  upstream  from  the  center  line  of  the  dam  by  a 
walking  dragline  machine.  Material  from  the  trench 
was  deposited  in  both  toes  of  the  dam.  The  excavation 
extended  an  average  depth  of  15  ft.  to  low  water  level 
in  the  river,  which  was  nearly  the  same  elevation  as  the 
river  bed.  In  the  bottom  of  the  trench,  a  row  of  steel 
sheet  piling,  weighing  35  lb.  per  square  foot,  was  driven 
to  refusal   into  the  underlying  shale.     The  top  of  the 


method  the  material  was  dumped  at  the  downstream  toe 
of  the  dam  and  moved  by  a  dragline  excavator  into  the 
trench.  This  method  proved  satisfactory.  The  earth 
from  the  trench  which  had  been  put  into  the  toes  of  the 
dam  was  leveled  down  to  a  height  of  about  4  ft.  and 
the  dragline  moved  along  on  this  material  in  refilling 
the  cutoff  trench.  In  depositing  the  material,  the  bucket 
was  dumped  near  the  edge  of  the  trench  so  that  the 
tendency  would  be  for  the  heavier  particles  to  deposit 
along  the  side  of  the  trench  and  the  very  fine  material 
to  deposit  in  the  center  and  along  each  side  of  the  pil- 
ing, thus  taking  as  much  advantage  as  possible  of  the 
hydraulic  grading  of  the  material. 

For  a  distance  of  about  700  ft.  at  the  beginning  of 
the  work,  after  the  material  from  the  cutoff  trench  had 
been  leveled  down  to  a  height  of  about  4  ft.  above  the 
general  surface,  the  puddle  core  was  extended  up  to 
this  level  in  the  same  manner  as  that  used  in  refilling 
•the  trench.  However,  on  account  of  the  cost  of  pud- 
dling, this  method  was  discontinued  for  the  remainder 
of  the  dam  and  the  puddle  was  carried  up  only  to  the 
original  ground  surface  and  the  fill  up  to  the  4-ft.  level 
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FLOODING  THE  EMBANKMENT  IN  SECTIONS  300  FT.  LONG 
Settling  3-ft.  fills  under  water  pumped  in  after  deposition  by 
teams   and   wagons.     Material   lias   4.5   per   cent   voids   and 
dries  quickly. 

was  made  in  the  same  manner  as  the  fill  for  the  re- 
mainder of  the  dam. 

Originally  it  was  intended  to  roll  and  sprinkle  the 
earth  embankment  but  it  was  found  that  the  material 
was  adaptable  to  the  use  of  settling  under  water  and 
this  method  has  been  used.  Material  for  the  embank- 
ment is  being  taken  from  borrow  pits  both  up  and 
downstream  from  the  dam,  hauled  on  to  the  dam  and 
placed  in  lifts  about  3  ft.  deep.  After  about  100,000 
cu.yd.  of  material  had  been  placed  by  the  dragline  ma- 
chine rehandling  the  material  into  the  embankment, 
after  it  had  been  dumped  at  the  toes  from  wagons,  the 
method  was  discontinued  and  the  remainder  of  the  dam 
is  being  built  by  teams  and  dump  wagons. 

In  each  lift  the  embankment  is  separated  into  sec- 
tions about  300  ft.  long  by  small  levees  along  the  side.^ 
and  across  the  embankment.  These  sections  are  flooded 
with  sufficient  water  pumped  from  the  river  to  cover 
the  fills  with  a  pool  1  ft.  deep.  This  amount  of  water 
is  ordinarily  sufficient  to  saturate  the  material  thor- 
oughly, but  in  case  it  is  not  more  water  is  pumped  on 
later.  The  time  for  the  entire  lift  to  become  saturated 
varies  according  to  conditions.  Where  the  material  was 
placed  in  the  embankment  by  the  dragline  excavator, 
the  earth  where  the  dragline  traveled  was  packed  so 
hard  that  it  required  from  4  to  8  days  for  complete 
saturation.  Where  the  fill  is  made  by  teams  or  tractors 
and  wagons,  the  time  of  saturation  is  reduced  to  3  or  4 
days.  When  tests  show  that  saturation  is  complete, 
the  pool  is  drained,  and  the  material  dries  out  in  from 
3  to  8  days,  depending  largely  on  the  temperature,  ao 
that  the  next  lift  can  be  placed. 

It  is  planned  to  top  out  the  dam  with  teams  ju.st  as 
the  present  valley  section  is  being  built,  except  that  the 
flooding  method  will  probably  be  discontinued  above  the 
elevation  of  the  spillway  and  the  material  which  is  too 
dry  to  compact  suitably  by  team  travel  will  be  sprinkled. 

The  material  available  for  this  dam  is  very  favorable 
to  the  flooding  method  of  con.struction,  as  it  contains 
about  45  per  cent  of  voids,  therefore  saturates  readily 
and  dries  out  in  a  .short  enough  time  .so  that  the  work 
is  not  delayed  waiting  for  the  fill  to  become  firm  enough 
to  work  upon.  The  economy  of  this  method  of  con- 
struction depends  on  the  character  of  the  soil  as  to 
whether  or  not  it  will  become  saturated  easily.  Heavy 
soils  which  do  not  saturate  readily  require  the  fill  to 
be  placed  in  thin  layers.  In  other  places  where  the 
Morgan  Engineering  Co.  has  used  this  method  of  con- 
struction, material  has  been  placed  in  layers  of  only 
12  or  18  in.  Where  such  low  lifts  are  ncces.sary,  the 
unit  cost  of  the  embankment  is  increased  and  other 


methods  of  construction  may  be  more  economical.  On 
the  diversion  dam,  however,  the  soil  was  adaptable  to 
lifts  of  as  much  as  3  ft.  and  accordingly  the  flooding 
method  offered  an  economical  way  to  construct  the  em- 
bankment. 

The  rock  riprap  has  not  yet  been  placed  on  the  diver- 
sion dam,  but  particular  care  will  be  taken  in  laying 
the  stones  and  all  of  the  openings  between  the  stones 
will  be  hammered  and  rammed  full  of  spalls  with  a 
sledge  down  to  the  gravel  blanket.  It  is  believed  that 
by  taking  these  extra  precautions  in  placing  the  riprap, 
the  comparatively  thin  layer  (6  in.)  of  riprap  adopted 
will  be  more  satisfactory  than  a  thicker  layer  with  the 
rocks  merely  dumped  on  to  the  face  of  the  dam.  The 
riprap  constructed  in  this  manner  will  be  so  nearly 
solid  that  very  little  if  any  material  will  be  sucked  out 
by  wave  action  through  the  interstices  between  the 
stones. 

Spillway — The  concrete  spillway  section  of  the  diver- 
sion dam  is  located  in  the  side  of  the  hill  at  the  south 
end  of  the  dam.  It  was  necessary  to  set  this  section 
over  into"  the  hill  in  order  to  secure  a  good  foundation 
at  a  reasonable  depth  for  the  heavy  concrete  overflow 
section.  The  headgates  and  intake  to  the  main  irriga- 
tion canal  are  located  just  above  the  south  end  of  the 


i;ackfilling  cutoff  trench  with  dragline 

After  the  trench  was  due  piling  was  driven  down  the  center 
extending  8  ft.  ahove  the  bottom  ot  the  trench  and  water 
was  pumped  in.     The  backfill  was  placed  In  water. 

spillway  and  the  intake  structure  will  be  joined  to  the 
spillway.  An  approach  channel  to  the  spillway  through 
the  side  of  the  hill  and  a  channel  below  the  spillway 
to  lead  the  water  from  the  stilling  pool  back  into  the 
river  channel  are  being  excavated. 

Excavated  material  is  being  placed  in  the  river  chan- 
nel beginning  at  the  south  bank  and  crowding  out  to 
the  north,  leaving  a  part  of  the  old  channel  at  the  north 
side  of  the  present  channel  about  7H  ft.  wide  to  carry 
the  flow  of  the  river.  The  material  across  the  channel 
is  being  placed  in  the  toes  of  the  dam,  leaving  a  trench 
in  between  the  toes  which  finally  will  be  filled  with 
puddle.  Steel  sheet  piling  will  then  be  driven  through 
the  puddle  across  the  channel.  There  will  be  .some 
surplus  material  from  the  excavation  for  the  spillway 
and  the  intake  works  in  addition  to  that  required  in 
the  embankment  across  the  river.  This  surplus  will 
be  hauled  across  the  river  channel  on  a  pile  trestle  and 
placed  in  the  earth  section  of  the  embankment  just 
north  of  the  river  channel. 

Clay  BlanKet — In  order  to  protect  the  restricted  sec- 
tion of  river  channel  fmm  washing  excessively  during 
such  floods  as  may  occur,  a  3-ft.  blanket  of  clny  has 
been  placed  on  the  sandy  bottom  of  the  river  bed.  On 
the  downstream  toe  of  this  clay  blanket,  riprap  15  or 
20  ft.  wide  has  been  placed  extending  along  the  bed 
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of  the  river.  A  timber  flume  60  ft.  wide  and  50  ft. 
long  with  suitable  cutoff  and  wing-walls  at  the  entrance 
will  afford  additional  protection  to  the  river  channel 
gap.  At  the  downstream  end  of  the  flume,  a  plank 
mattress  securely  wired  to  the  lower  end  of  the  flume 
with  the  downstream  edge  free  to  move  up  and  down 
as  the  sand  is  scoured  out  will  pi'event  destructive  ac- 
tion at  the  outlet.  This  mattress  is  in  sections  10  ft. 
wide  and  15  ft.  long,  wired  securely  together.  The 
flume  will  have  a  depth  of  5  or  6  ft. 

The  construction  of  the  storage  dam  was  sufflciently 
advanced  by  March  1,  1923,  so  that  ordinary  floods 
could  be  controlled  by  allowing  the  water  to  store  above 
the  constructed  portion  of  the  dam  and  thereby  prevent 
damage  to  the  diversion  dam  from  such  floods.  The 
temporary  flume  constructed  across  the  restricted  sec- 


Elastic  Modulus  of  Sand  Foundation 
Measured  in  Holland 

TESTS  of  the  elastic  modulus  of  the  foundation  mate- 
rial were  necessary  for  the  safe  and  economical 
design  of  a  very  large  tide  lock  about  to  be  built  at  Ymui- 
den,  where  the  Amsterdam  Canal  enters  the  North  Sea. 
The  results  were  recently  reported  by  M.  Wolterbeek,  of 
the  public-works  department  of  Holland;  an  abstract  is 
given  by  A.  Bijls  in  Le  Genie  Civil  of  May  26.  Proper 
calculation  of  the  bending  moment  in  the  floor  of  the 
lock  requires  a  knowledge  of  the  elastic  reaction  of  the 
sub-soil.  This  reaction  was  taken  as  proportional  to  the 
vertical  deformation,  but  for  the  numerical  calculations 
it  was  necessary  to  determine  the  modulus  of  the  soil, 
or  the  load  per  squai'e  inch  per  inch  of  depression.    This 


FILLING  IN  RIVER  CHANNEL  AT  DIVERSION  DAM 
To  prevent  scouring  of  the  narrowed  channel  during  floods  tiie  sand  and  gravel  in  the  river  bottom  were  blanketed  with  clay. 


tion  of  the  river  channel  will  carry  the  water  which 
comes  in  from  the  drainage  area  between  the  two  dams 
without  danger  to  the  works.  Should  an  unusually 
large  flood  occur  which  would  require  the  opening  of 
the  conduits  in  the  storage  dam  to  the  point  where  they 
would  pass  a  large  volume  of  water,  the  temporary 
flume  would  not  be  sufficient  and  there  world  be  risk 
of  losing  part  of  the  embankment  at  the  diversion  dam. 
Under  the  contract  this  risk  is  assumed  by  the  con- 
tractor. 


Berlin  Sewage  Farms  in  Use  Fifty  Years 

Sewage  farming  is  still  used  in  Berlin,  according  to 
a  letter  from  Dr.  Ruths  of  the  city  administration.  The 
only  change  since  the  irrigation  fields  were  put 
in  use  in  1873  has  been  the  enlargement  of  the 
settling  tanks  so  that  nearly  all  the  suspended  matter 
in  the  sewage  is  removed  before  the  sewage  is  applied 
to  the  land.  This  makes  possible  a  higher  rate  of 
sewage  application  than  before  as  well  as  the  continuous 
use  of  the  fields.  The  effluent  from  the  irrigated  areas, 
says  Dr.  Ruths,  is  perfectly  clear  and  increases  the  fish 
population  of  the  river  into  which  if  is  discharged.  Dis- 
tribution is  by  open  ditches.  Sandy  soil,  once  sparsely 
cbvered  with  grasses  or  trees,  now  produces  fruit, 
vegetables  or,  if  in  grass,  five  or  six  crops  of  hay 
annually.  The  volume  of  sewage  pumped  to  the  sewage 
farms  is  about  500,000  cu.m.  daily  (132  m.g.d.).  The 
area  irrigated  is  some  11,000  hectares   (27,000  acres). 


quantity  was  determined  by  measurement  on  the  bottom 
of  a  shallow  pit  exposing  undisturbed,  saturated  sand 
(below  groundwater  level) .  A  square  bearing  block 
was  placed  on  the  floor  of  this  pit,  carrying  a  loading 
platform  confined  by  post  guides  on  either  side.  Bearing 
blocks  of  various  sizes  were  used  in  different  tests,  the 
length  of  side  ranging  from  4  in.  to  28  in.  (areas  100, 
500,  1,000,  2,500,  and  5,000  square  centimeters).  A 
marked  lag  in  the  deformation  was  observed,  both  in 
loading  and  in  unloading.  It  was  assumed,  however, 
that  any  depression  remaining  24  hours  after  unloading 
was  permanent,  and  by  this  criterion  the  total  depres- 
sion in  each  instance  was  divided  into  elastic  and 
pei'manent.  For  a  load  of  5J  lb.  per  square  inch  or  800 
lb.  per  square  foot,  the  permanent  deformation  was 
less  for  the  large  than  for  the  small  bearing  blocks, 
while  the  elastic  compression'  increased  quite  decidedly 
with  the  size  of  bearing  block,  amounting  to  0.08  mm., 
0.20,  0.29,  0.58  and  1.34  mm.,  respectively,  for  the  five 
sizes  of  block.  The  modulus  of  elasticity  correspond- 
ingly decreased  from  1,730  lb.  per  square  inch  per  inch 
for  the  small  block  to  102  lb.  for  the  largest  block. 


Panama  Canal  Transits 

The  rapid  increase  in  the  United  States  intercoastal 
trade  is  shown  by  a  comparison  of  the  record  of  Panama 
Canal  transits  for  the  month  of  April  for  the  past  four 
years:  1920,  7  vessels;  1921,  19;  1922,  24;  and  1923, 
95  vessels. 
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Road  Surfaces  and  Motor  Transport 

International  Congress  at  Seville,  Spain,  Considers  Six  Questions  Equally  Divided 
Between  Surfacing  Methods  and  Highway  Transport  Practice 


(Special  Cor 

PRIMARILY  the  discussions  of  the  International 
Road  Congress  which  was  held  May  6  to  13  at 
Seville,  Spain,  were  concerned  with  the  needed  changes 
in  road  construction  to  meet  the  increasing  burden  of 
automobile  traffic.  There  were  six  questions  submitted 
to  reporters,  as  follows: 

1.  Surfacing  of  roads  with  concrete. 

2.  Use  of  bitumen  and  asphalt  for  surfacing. 

3.  Laying  of  tramway-rails  on  the  various  kinds  of 
road  surface. 

4.  The  development  of  motor  transport. 

5.  General  traffic  regulations. 

6.  The  problem  of  traffic  on  congested  roads  and 
streets  of  towns. 

Preprints  were  furnished  to  the  delegates,  contain- 
ing reports  from  13  countries  and  from  149  persons  of 
whom  81  were  residents  of  the  United  States.  The 
method  of  operation  of  these  congresses  is:  A  number 
of  individual  reports  from  competent  reporters  are 
received  from  the  various  countries.  These  are  then 
referred  to  a  general  reporter,  who,  through  custom,  is 
a  native  of  the  country  in  which  the  congress  is  held. 
The  general  reporter  then  summarizes  the  individual 
reports  and  draws  conclusions  in  so  far  as  these  seem 
to  be  justified.  These  conclusions  are  then  put  before 
the  congress  for  discussion  and  action. 

The  conclusions  are  taken  up  in  caucus  by  delegates 
from  the  nations.  In  this  case  the  French  delegation 
had  prepared  conclusions  which  in  many  cases  were 
entirely  rewritten  from  the  conclusions  of  the  Spanish 
reporters.  The  French  conclusions  formed  the  basis  of 
discussion  by  the  English  caucus,  and  finally  the  con- 
clusions as  modified  were  presented  to  the  final  meeting 
of  the  congress  and  adopted.  The  delegates  from  the 
United  States  had  no  official  standing,  and  were  invited 
to  share  in  the  English  caucus. 

With  respect  to  the  conclusions,  the  following  is 
noticed:  First,  in  drawing  up  conclusions  which  will 
apply  to  the  colonial  possessions  of  France  in  Morocco, 
to  Paris,  London,  and  the  United  States,  the  form 
must  be  very  general,  and  would  ajjpear  to  be  mainly 
a  citation  of  the  obvious.  In  the  second  place,  delega- 
tions from  the  Latin  countries  appear  to  regard  these 
conclusions  as  very  important,  since  they  could  be  taken 
to  be  directive  of  action  by  those  who  had  power  to 
regulate  the  con.struction  and  use  of  roads  in  their 
respective  countries. 

Again,  the  Latin  nations  concluded  that  subsidies 
should  be  granted  to  automobile  transport,  which  is 
entirely  oppo.sed  to  the  views  of  the  United  States.  In 
fact,  in  Italy,  where  the  railroads  are  under  govern- 
mental ownership  and  regulation,  subsidies  are  granted 
to  motor  transport  lines  which  of  course  are  only 
established  to  fill  the  needs  of  pas.senger  transport  for 
isolated  districts  which  do  not  en.ioy  moderri  trans- 
portation or  are  not  served  by  the  railroad.  The  gov- 
ernment grants  a  concession  for  the  operation  of  such 
lines  by  private  persons,  and  meets  the  deficit  in  the 
operation.       Similarly,    the    Italian    government    has 


respondence) 

granted  a  concession  for  the  construction  and  operation 
by  private  persons  of  a  road  exclusively  for  automobiles 
from  Milan  to  the  Italian  Lakes.  The  French  railroads 
operate  passenger  bus  service  over  the  highways.  In 
fact,  the  acute  controversies  arising  in  the  United 
States  between  the  leaders  of  thought  in  the  railway 
and  highway  fields  do  not  seem  to  have  arisen  on  the 
continent.  Indeed,  it  may  be  remarked  that  the  recent 
measurements  of  highway  traffic  in  New  England  show 
that  only  a  small  portion  of  traffic  is  really  competitive, 
and  instances  again  the  necessity  of  informing  oneself 
before  feeling. 

A  traveler,  desiring  to  appraise  highway  develop- 
ment in  Europe,  or  to  reach  conclusions  from  the  ex- 
periences of  these  countries  in  highway  transport,  must 
make  up  his  mind  to  devote  considerable  time  to  exam- 
ination, and  to  learn  the  reasons  for  the  conflicting 
reports,  as,  for  instance,  the  relative  economy  of  the 
tramway  and  motor  bus  operation  in  the  cities  of 
England.  The  economic  conditions  and  the  habits  of 
the  people  are  so  different  from  those  of  the  United 
States  that  care  must  be  exercised  in  transferring  prin- 
ciples and  practices  in  either  direction.  The  United 
States  has  been  forced  to  build  new  roads  to  carry  the 
remarkable  burden  of  automobile  traffic,  and  has  the 
wealth  to  finance  these  constructions.  The  continental 
nations  have  roads  well  located,  well  drained  and  with 
solid  road-beds,  but  not  the  economic  conditions  with 
which  to  face  a  widesi)read  extension  of  motor  trans- 
port. However,  in  some  places,  the  increase  of  motor 
vehicle  movement  corresponds  with  that  in  the  United 
States.  The  problem  in  the  continent  is  distinctly  one 
of  surfacing  existing  roads. 

While  the  conclusions  of  the  congress  are  very  gen- 
eral, yet  the  engineers  of  these  countries  will  find  in 
the  reports  a  body  of  useful  information. 

Deliberatio7is  of  the  Coiu/rcss — The  congress  was 
held  in  two  sections,  the  first  dealing  with  resurfacing 
of  roads  was  attended  by  apjiroximately  200  persons; 
the  second  dealing  with  more  general  phases  of  high- 
way transport,  was  attended  by  approximately  50  per- 
sons. Approximately  (500  persons  in  all  were  in 
attendance.  The  usual  difficulties  of  international 
congresses  were  experienced  in  the  time  lost  in  trans- 
lating remarks  into  two  other  languages  than  that  of 
the  speaker;  and  at  this  particular  congress  there  was 
considerable  lack  of  formality  of  debate.  As  in  many 
other  meetings  of  associations,  considerable  energy  ap- 
pears to  be  misused  in  the  formulation  of  the  obvious. 
There  is  also  a  common  tendency  to  frame  ideas  into 
conclusions  without  respect  to  the  data  of  experience 
and  experiments.  The  vast  body  of  experimental  data 
available  to  the  road  engineers  of  the  United  States 
does  not  seem  to  have  been  known  by  the  European 
engineers. 

Entertainment — The  very  hospitable  local  committee 
had  provided  for  the  delegates  an  interesting  program 
of   entertainments   characteristic    of    Andalusia.     The 
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organ  recital  in  that  most  glorious  of  all  cathdrals,  the 
Seville  Cathedral,  will  linger  long  in  the  memory  of 
the  delegates.  After  the  congress  an  excursion  was 
provided  to  Granada  and  Cordova. 

Question  1.  Surfacing  of  Roads  vAth  Concrete — In 
the  continent  the  desire  to  obtain  a  cheap  construction 
that  will  be  more  resistant  to  heavy  modern  traffic  has 
led  to  various  forms  of  construction  in  which  stone 
blocks  or  broken  stone  are  bound  together  with  lean 
or  rich  mixtures.  For  instance,  the  Cornet  system  in 
Belgium  uses  a  binder  of  ten  parts  of  slag,  two  parts  of 
slaked  lime  and  one  of  cement.  The  road  is  constructed 
of  two  layers  of  broken  stone  between  which  a  layer  of 
mortar  is  interposed.  The  first  layer  of  stone  is  leveled 
and  rolled,  and  a  bed  of  mortar,  approximately  lA  in. 
thick,  is  laid.  Then  a  second  layer  of  stone  is  spread 
and  also  rolled.  The  operation  is  expected  to  fill  the 
voids  in  the  stone  road  with  mortar. 

Recourse  is  also  had  in  France  and  Italy  to  special 
patented  products  such  as  "Rhoubenite"  and  "Soliditit." 
Rhoubenite  is  an  invention  of  a  Belgian  engineer,  R. 
Houben,  who  endeavored  to  obtain  an  impermeable  con- 
crete by  incorporating  saw-dust  impregnated  with  a 
special  mixture  of  tar  and  bitumen,  thus  producing  a 
powder  which  is  mixed  in  a  proportion  of  about  60 
liters  to  400  kilos  of  cement.  The  powder  is  added  to 
the  concrete  mixer.  After  a  few  turns  of  the  mixer, 
the  concrete  is  carried  in  trucks  to  the  site  of  the  work. 
This  Rhoubenite  was  used  first  in  1912  on  the  road  from 
Brussels  to  Namur. 

In  all,  some  72  installations  of  various  forms  of  roads 
bound  together  with  cement  are  reported  from  Belgium 
from  1910  to  1920,  and  18  of  these  are  of  so-called 
Rhoubenite. 

In  Italy  two  trials  of  Portland  cement  concrete  for 
roads  v/ere  made  in  1911.  During  1914,  1915  and  1916, 
some  ten  concrete  road  constructions  were  reported  in 
Italy.  The  esplanade  in  front  of  the  central  station  in 
Milan  is  reported  as  in  excellent  condition  after  eight 
years'  wear  under  rubber-tired  wheels.  Other  roads  in 
Milan,  supporting  traffic  of  an  industrial  type,  are 
rapidly  deteriorating,  but  are  reported  to  have  been 
executed  in  a  very  imperfect  manner.  Italians  have 
made  use  of  the  system  called  "Soliditit,"  first  in  1913 
in  a  tunnel  under  the  Quirinal,  but  without  success. 

Two  concrete  facings  were  made  in  1920  and  1921  on 
a  highway  supporting  a  traffic  of  more  than  3,000 
vehicles  per  day.  One  of  these  roads  which  was  flat 
and  very  damp,  contains  many  cracks  and  deep  ruts. 
The  surface  of  the  other,  a  45  per  cent  grade,  remains 
in  good  condition.  At  the  Octroi  gate  on  this  last  road, 
where  the  wheels  must  follow  two  narrow  tracks,  a 
wear  of  2  cm.  has  been  measured. 

The  Italian  engineers  stress  the  importance  of  a  solid 
foundation  under  concrete  slabs,  so  there  may  be  con- 
tinuous support;  and  also  advise  against  the  construc- 
tion of  two-course  concrete  roads. 

In  Holland,  1920,  authorization  was  given  to  con- 
struct concrete  facings  for  a  length  of  150  m.,  divided 
into  three  sections  of  50  m.  each:  first,  a  section  of 
1:2:4  gravel  concrete ;  second  a  two-course  construc- 
tion with  a  lean  base;  third,  reinforced-concrete  pave- 
ment of  a  mix  of  1 :  11 : 3.  The  work  was  installed  in 
the  spring  of  1921.  On  the  national  highway  between 
Amsterdam  and  Amersfoort  the  construction  seems  to 
have  been  conducted  under  careful  management,  and 
was  opened  to  traffic  after  a  period  of  one  month.     The 


first  section,  after  10  months'  use,  had  to  be  recon- 
structed with  asphalt  blocks,  and  the  second  section 
showed  enough  wear  to  inconvenience  the  traffic;  the 
third,  reinforced  section,  has  shown  no  signs  of  dis- 
aggregation. No  difference  is  noticed  in  the  amount 
of  cracking  between  the  reinforced  and  non-reinforced 
part  of  the  roadway. 

The  reports  from  nine  English  engineers  were  incor- 
porated in  a  report  by  Alfred  Dryland  of  Middlesex 
County,  England,  summarizing  their  experience  with 
concrete  pavements  during  the  last  four  or  five  years. 
A  number  of  experimental  installations  of  concrete 
roads  have  also  been  made  in  Spanish  countries. 

The  congress  concluded  that  cement  concrete  for  car- 
riage ways  formed  of  materials  of  good  quality  and 
suitably  proportioned,  built  on  sound  and  well-drained 
foundations,  are  capable,  if  the  work  is  carefully  exe- 
cuted, of  withstanding  considerable  traffic  of  heavy 
vehicles  fitted  with  rubber  tires,  but  that  further  in- 
vestigations are  required  as  to  the  effect  of  traffic  con- 
sisting of  a  large  portion  of  steel-tired  vehicles.  A  mix 
of  1:2:3*  was  recommended.  One  of  the  American 
delegates  expressed  his  opinion  that  concrete  pavements 
might  be  constructed  of  much  leaner  concrete,  possibly 
1:3:6.  The  congress  mentioned  the  use  of  special 
cements  as  justifying  the  adoption  of  different  propor- 
tions. It  did  not  appear  advisable  to  express  an  opinion 
as  to  whether  reinforced  concrete  should  be  employed 
in  preference  to  mass  concrete,  and  thorough  studies 
were  recommended.  The  question  of  providing  expan- 
sion joints  against  the  effect  of  various  temperatures 
and  humidity  was  also  to  be  studied.  Interesting  re- 
sults have  already  been  obtained  following  the  adoption 
of  a  resurfacing  method  whereby  a  matrix  of  sand  ani 
lime  is  added  to  the  macadam  during  or  subsequent  to 
the  laying. 

Question  2.  Surfacing  Roads  rvith  Bitumen  and 
Asphalt — There  has  been  a  much  more  extended  experi- 
ence in  the  use  of  asphalt  than  in  the  use  of  concrete. 
There  are  approximately  105  miles  of  highways  faced 
with  bituminous  materials  in  France.  Experience  with 
bituminous  surfaces  on  national  roads  in  France  ex- 
tends from  1912  to  1922.  Those  previous  to  1918  were 
largely  experimental,  although  certain  roads  con- 
structed in  1913  have  withstood  a  heavy  burden  of 
traffic  in  good  shape.  An  experiment  by  Michelin  is 
quoted  as  showing  25  per  cent  decrease  in  cost  of  rolling 
traction  on  bituminous  roads  from  those  of  macadam 
roads.  The  French  reporter  says  that  the  life  of  the 
heavily  traveled  macadam  roads  in  the  Seine-et-Oise 
Department  is  about  one  year,  and  that  the  cost  of  the 
bituminous  surface  is  recovered  vfithin  three  years. 

A  French  reporter  lays  the  cause  of  the  waves  in 
bituminous  surfaces  to  the  action  of  the  roller,  and 
suggests  a  ramming  machine  as  a  substitute  for  the 
roller. 

The  English  reporters  refer  to  many  miles  of  main 
roads  on  which  two-coat  asphalt  surfacing  has  been 
laid  directly  on  the  existing  macadam  roadbed.  Rock 
asphalt  is  found  in  many  places  throughout  the  con- 
tinent, principally  in  Switzerland,  France,  Germany 
and  Sicily.  After  being  reduced  to  a  powder  it  is 
spread  on  the  road  surfaces  and  compressed.  The  per- 
centage of  bitumen  varies  from  6  per  cent  to  16  per 
cent.  The  desirable  proportion  for  working  in  Great 
Britain  is  found  to  be  about  10  and  11  per  cent.     The 
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rock  is  mined  and  shipped  in  lumps  by  steamers.  When 
it  arrives  at  the  works  it  is  broken  into  medium-sized 
fragments  and  subsequently  ground  in  pulverizing  mills. 
After  being  heated  it  is  transported,  at  a  temperature 
of  340  deg.  F.,  to  the  road,  whei-e  it  is  raked  and 
rammed  to  the  necessary  thickness  of  approximately  2 
in.,  then  laid  on  a  cement  concrete  base.  In  Great 
Britain  the  use  of  rock  asphalt  is  limited  mainly  to 
city  streets.  Italy  has  used  rock  asphalt  extensively, 
the  production  being  106,000  tons  in  1920.  In  1849 
a  road  in  Switzerland  was  surfaced  with  this  powdered 
asphalt  rock.  In  1860  this  material  was  used  for  the 
first  time  in  Zurich  where  now  two-thirds  of  the  total 
area  of  the  streets  is  of  compressed  asphalt  surfacing. 
It  is  reported  that  this  material  is  too  slippery  for 
roads  with  steep  grades.  The  limit  of  grade  is  2i  per 
cent,  whereas  rolled  asphalt  can  be  used  up  to  4  per  cent, 
according  to  the  Swiss  report. 

The  conclusions  of  the  congress  with  respect  to  bitu- 
minous and  asphalt  surfacing  were  very  general.  It 
was  recommended  that  research  work  should  proceed,  to 
determine  the  cause  of  corrugations  and  the  means  by 
which  they  could  be  avoided. 

Question  3.  Laying  T ramway-RaUs  on  Road  Surfaces 
— The  subject  of  laying  tramway-rails  on  various  kinds 
of  road  surfaces  engaged  the  serious  attention  of  the 
congress.  It  seemed  odd  to  Americans  to  learn  that 
rails  may  be  laid  directly  on  natural  soil  of  gravel  or 
sand,  but  a  conclusion  of  this  kind  is  no  doubt  written 
to  cover  conditions  in  the  colonial  territory  such  as 
Morocco.  An  interesting  construction  used  by  Mr. 
Brodie  at  Liverpool  is  to  interpose  a  bed  of  pitch  be- 
tween the  rail  and  the  concrete  foundation  as  the  only 
fastening.  The  rail  is  raised  clear  of  the  surface, 
when  practically  set,  and  supported  on  hard  wooden 
pieces  of  the  same  length  as  the  width  of  the  base  of 
the  rail,  so  that  the  rail  is  set  in  position  true  to 
line  and  level.  These  wooden  pieces  do  not  exceed  ■.' 
in.  in  thickness.  Temporary  lines  of  sand  or  chippings 
are  then  laid  just  clear  of  the  edges  of  the  base  of 
the  rail,  and  a  tempered  mixture  of  pitch  and  oil,  to 
which  an  equal  bulk  of  hot  sand  has  been  added  and 
thoroughly  mixed  in,  both  being  at  a  temperature  of 
about  300  deg.  F.,  is  then  poured  into  the  space  between 
the  upper  side  of  the  concrete  and  the  under  side  of 
the  rail  until  it  comes  up  slightly  over  the  upper  side 
of  the  base,  and  completely  surrounds  and  fixes  in 
position  the  wooden  packing  pieces.  When  the  mixture 
cools,  the  temporary  lines  of  .sand  or  chippings,  which 
acted  as  small  dams  to  retain  the  liquid  pitch  mixture, 
are  removed.  The  mixture  when  cool  .sets  to  a  .semi- 
plastic  consistency,  and  takes  a  firm  grip  both  of  the 
rail  and  the  concrete,  and  forms  an  excellent  bond, 
keeping  the  rail  in  exact  position,  .so  that  no  movement 
of  the  rail  is  permitted,  and  shutting  out  absolutely 
the  possibility  of  water  finding  its  way  down  between 
the  rail  and  the  concrete. 

The  method  when  carried  out  thoroughly,  has  done 
away  with  the  trouble  from  rising  sets  or  displaced 
paving  alongside  the  rail  in  tramway  streets. 

The  hold  which  a  satisfactory  mixture  has  on  the 
concrete  and  the  rail  is  well  seen  when  moving  the 
rail  for  reconstruction  purposes.  In  such  cases  it  be- 
comes necessary  to  use  heavy  levers  and  bars  to  bring 
the  rail  off  its  bed.  and  when  the  joint  is  broken  it 
will  be  found  that  in  some  portion  of  the  length  of  the 


rail  the  pitch  mixture  parts  from  the  rail  surface 
while  in  others  the  mixture  parts  from  the  concrete 
and  often  brings  away  with  it  any  weak  portion  of  the 
concrete. 

The  reports  upon  this  question  are  of  exceptional  in- 
terest and  value.  The  live  discussion  of  the  problems 
of  tramway  rails  on  roads  will  recall  the  conference 
on  paving  held  at  the  Engineers'  Club  in  Philadelphia 
some  few  months  ago. 

A  number  of  reports  were  received  on  the  topic 
"Progress  Made  in  Modern  Mechanical  Appliances  Used 
in  the  Construction  of  Roads."  Ten  reports  were  re- 
ceived from  the  United  States,  one  from  France  and 
one  from  Great  Britain. 

Questimi  4.  The  Development  of  Motor  T)-avsport — 
The  fourth  question  was  the  development  of  motor 
transport,  upon  which  reports  were  received  from 
Spain,  United  States,  France,  Great  Britain,  Italy, 
Netherlands.  Switzerland  and  Czechoslovakia. 

In  France  the  number  of  automobiles  in  1920  was 
231,074,  as  follows: 

Passenger  vehicles     { Pj^^uo^  ' ! ! ! ! ! ! ! ! ! ! ! ! ! ! " ! ! : jJ^TSg 

Total    153.571 

,  „,.H„„  ( public     6,364 

'-""'^^  [  private     71.139 

Total      77.503 

Grand   total    231.074 

There  were  five  times  as  many  motor  buses  in  1920 
as  in  1913.  In  1921  the  number  of  motor  vehicles 
which  paid  taxes,  outside  of  the  three  departments, 
was  287,182,  of  which  92,730  were  heavy  vehicles. 
France  has  one  motor  vehicle  for  each  160  inhabitants; 
Switzerland  one  for  every  151  inhabitants;  and  Great 
Britain  one  for  each  110  inhabitants.  France  subsidizes 
motor  transport  lines  capable  of  transporting  at  least 
20  passengers  each  way  per  day,  500  kilos  of  luggage 
and  2,000  kilos  of  goods. 

It  is  considered  in  France,  as  in  Italy,  that  the  eco- 
nomic conditions  will  prevent  the  creation  of  new  rail- 
way lines,  and  that  automobile  transport,  which  can  be 
rapidly  installed  and  at  a  still  approachable  outlay, 
must  supply  the  needs  for  increased  transport.  There 
were  164  subsidized  motor  transport  lines  in  1921. 
Many  lines  have  been  abandoned  by  the  first  contractors, 
concerning  which  the  French   reporters   remark   that: 

The  cause  lies  more  often  in  that,  tempted  by  the  bait  of 
promised  subvention.s,  and  knowing  little  about  the  limita- 
tions, maintenance  and  renewing  expensps  required  for  a 
well  established  automobile  business,  having  underesti- 
mated, if  not  completely  omitted  these  items,  amortization 
thargi-8  on  the  capital,  contractors  badly  advised  undertake 
engagements  which  are  too  onerous  and  which  they  very 
soon  find  thcm.selves  unable  to  keep.  May  we  express  the 
wish  that  the  Public  Authorities  warn  them  against  their 
own  impulse  and  only  grant  subventions  to  these  contract- 
ors or  companies  having  sufficient  technical  and  financial 
capacities  to  carry  out  satisfactorily  the  services  they  offer 
to  ensure. 

The  French  reporter  gives  relative  costs  of  motor 
transport  in  l!t10  and  1922,  and  remarks  that  the  whole 
business  of  the  motor  transport  situation  is  dominated 
by  the  question  of  fu<'l.  He  discus.tes  the  use  of  the 
mixed  carburant.  a  mixture  of  equal  parts  of  alcohol 
and  benzol. 

The  English  reporter  speaks  of  the  decay  of  road 
transportation  after  18.50,  consequent  upon  the  building 
of  railroads.     Bv   1906  the  traflic  of  the  country  had 
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commenced  to  flow  once  more  over  the  roads.  In  1914 
the  advance  of  motor  transport  was  steady  until  the 
war,  when  road  transport  increased  rapidly  because  of 
the  limitation  of  the  capacity  of  the  railroads.  The 
freeing  of  motor  vehicles  from  war  service  attracted  a 
number  of  drivers  to  this  work,  who,  being  untrained 
in  careful  business  methods,  undertook  rates  which, 
while  meeting  the  actual  cost  incurred  and  providing  a 
living  wage,  were  insufficient  to  assure  the  upkeep  of 
the  vehicle  and  equipment  over  a  long  series  of  years. 
Meanwhile  the  railways  had  been  allowed  to  fall  into 
poor  condition.  According  to  the  English  reporter,  the 
deficiency  of  the  railway  rather  than  the  merit  of 
motor  transport  was  the  cause  of  the  rapid  growth  of 
road  traffic,  and  not  until  there  is  free  play  allowed 
to  economic  operating  conditions  will  the  question  of 
the  advantage  or  disadvantage  of  the  two  forms  of  con- 
veyance for  the  two  classes  of  traffic  be  determined. 

A  number  of  instances  are  quoted  of  the  experience 
of  merchants  in  hauling  various  commodities  to  London 
by  motor  trucks,  to  an  economic  advantage.  The  re- 
porter remarks  that  there  are  always  reasons  for  the 
use  of  the  roads  other  than  that  of  comparative  costs. 
The  average  haul  on  the  railroads  in  Great  Britain  was 
50  miles  against  186  miles  in  the  United  States,  in  the 
year  1920. 

As  in  certain  portions  of  the  United  States,  unre- 
stricted competition  between  motor  bus  lines  has  led 
to  unfortunate  results,  recognized  by  the  motor  truck 
operators  themselves  who  are  now  desirous  of  control 
by  public  service  corporations.  The  English  reporter 
speaks  of  the  influence  of  roads  in  changing  the  loca- 
tion of  cities  and  the  drifting  of  factories  to  the  sur- 
rounding rural  areas,  which  brings  forward  problems 
in  country  planning. 

In  Italy  there  is  a  scarcity  of  railroads,  and  auto- 
mobiles have  become  a  necessary  auxiliary  of  service, 
with  fixed  rates  and  time-tables,  in  bringing  movement 
and  life  to  the  most  distant  and  inaccessible  inhabited 
places,  delivering  entire  regions  from  their  isolation. 
Motor  bus  lines  are  subsidized  by  the  government.  In 
1905  there  was  a  single  subsidized  automobile  line; 
in  1921,  631  lines,  with  a  total  length  of  23,910  kilo- 
meters. A  number  of  lines  covering  25,000  kilometers 
are  not  subsidized,  but  are  under  the  control  of  the 
state,  which  settles  questions  of  competition  and  regu- 
lates their  operation  relative  to  the  subsidized  lines. 
Lines  destined  exclusively  for  the  transportation  of 
goods  are  run  without  financial  assistance  from  the 
state.  The  reporter  concludes  that  rules  serving  as 
a  basis  of  subsidized  passenger  service  could  not  be 
applied  to  goods  service,  since  motor  vehicles  should 
never  travel  empty,  which  would  be  the  case  if  fixed 
time-tables  and  hours  were  imposed  upon  these  freight 
carriers.  It  is  hoped  in  Italy  that  better  co-ordination 
between  these  goods  carriers  and  railway  services  may 
be  established,  so  that  there  will  be  a  single  movement 
from  distant  points  to  house-door  in  an  interior  town. 
In  1901  the  state  imposed  heavy  burdens  on  such  motor 
transport  companies.  In  1904  the  principle  of  subsidiz- 
ing such  roads  was  established.  The  motor  service 
suffered  so  heavily  during  the  war  that  special  efforts 
were  made  by  the  state  to  encourage  the  resumption 
of  the  highway  motor  bus  traffic  by  increased  subsidies, 
increased  payment  for  postal  service,  and  in  supplying 
petrol  at  a  special  price. 

Up  to  1914  very  few  attempts  were  made  to  use  the 


motor  truck  for  the  transportation  of  goods,  but  after 
the  war  and  the  freeing  of  the  immense  stock  of  motor 
trucks,  the  road  transport  of  goods  increased.  The 
number  of  motor  vehicles  in  Italy  in  1921  was  estimated 
as  100,000,  one  for  every  350  inhabitants.  Costs  of 
motor  car  service  are  extensively  quoted  in  the  report. 

The  Italian  government  grants  a  reduction  in  traffic 
tax  for  automobiles  furnished  with  pneumatic  tires. 
A  test  is  reported  at  Milan  of  a  good  tarred  road  show- 
ing a  unit  consumption  of  petrol  to  be  26.7  grams  per 
ton-kilometer  total  weight,  and  42  grams  per  ton-kilo- 
meter of  useful  capacity.  On  an  ordinary  macadam 
road  in  moderately  good  condition,  the  consumption 
was  76.5  grams  per  ton-kilometer  total  weight,  and  146 
grams  per  ton-kilometer  of  useful  capacity,  about  three 
times  excess. 

It  is  to  be  noted  that  the  Italian  government  has 
granted  a  concession  for  the  construction  of  a  highway 
exclusively  for  automobiles,  from  Milan  to  the  Italian 
Lakes.  Tolls  are  to  be  charged,  based  on  weight  and 
power  of  the  vehicle. 

In  Switzerland  there  is  an  extensive  use  of  motor 
buses.  The  passenger  cars  increased  560  per  cent  from 
1910  to  1922,  and  the  trucks  1676  per  cent.  Since  the 
last  year  of  the  war,  1918,  passenger  cars  have  in- 
creased 1.3  times  and  trucks  2.5  times.  In  1904  the 
postal  administration  added  the  first  motor  truck  to  its 
service,  and  a  passenger  bus  line  was  installed  the  pre- 
ceding year.  In  1921  there  were  51  licensed  automo- 
bile services.  The  principle  of  subsidy  obtains  in  Swit- 
zerland where  20  concerns  receive  assistance  from  the 
states  or  from  municipalities.  The  private  concerns 
carry  passengers  in  large,  open  touring  cars,  running 
from  the  larger  towns.  They  are  considered  to  be 
competitors  of  the  railroads.  The  reporter  from  Swit- 
zerland gives  valuable  data  on  the  cost  of  passenger 
car  and  motor  truck  service. 

One  conclusion  of  the  Congress  with  respect  to  the 
development  of  motor  transport  stated  that,  where  rail- 
ways and  tramways  cannot  penetrate,  traffic  should  pro- 
ceed by  the  highways  and  be  encouraged  by  the  gov- 
ernments, if  necessary,  by  granting  subsidies  sufficient 
to  insure  their  existence  and  in  proportion  to  the  service 
they  are  called  upon  to  render.  Research  was  recom- 
mended into  the  economical  sources  of  energy.  The 
motor  vehicles  must  be  adapted  to  the  roads,  so  as  to 
diminish  the  effect  of  rapid  running  or  heavy  traffic; 
as  for  instance,  including  tires,  method  of  suspension 
and  braking. 

Question  5.  General  Traffic  Regulations — General 
traffic  regulations  have  I'eceived  considerable  attention 
in  Europe,  and  formed  the  subject'  of  an  International 
Congress  in  Paris  in  October,  1921.  Exceptions  were 
made  for  farm  vehicles  traveling  for  short  distances  on 
the  road.  The  continental  regulations  are  based  on 
the  principle  that  the  heavier  the  car  the  less  the  speed. 
No  limits  of  speed  are  fixed  for  cars  of  a  weight  less 
than  3.000  kg.  The  width  of  tires  was  fixed  by  the 
specifications  that  the  weight  shall  not  exceed  150  kg. 
per  centimeter  of  width.  Automatic  speed  regulating 
devices  are  recommended  for  freight  vehicles  in  excess 
of  3,000  kg.  Provision  was  recommended  for  an  inter- 
national certificate  for  drivers  and  for  cars. 

The  French  recognize  a  distinction  between  vehicles 
with  solid  and  with  pneumatic  rubber  tires,  and  M. 
Chaix  quotes  an  experiment  on  a  newly  built  macadam 
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road,  on  one  side  of  which  trucks  weighing  6,500  kg. 
loaded  ran  at  22  km.  per  hour  for  2,000  i)assages. 
Under  pneumatic  tires  the  surfaces  were  slightly  cut 
up;  the  wear  of  material  was  0.33  cubic  meters.  Under 
solid  tires  the  surface  was  destroyed;  the  wear  was 
5.3  cubic  meters.  On  a  tar-macadam  surface,  the  solid 
tires  removed  only  one-quarter  as  much  material  as  on 
the  macadam  surface. 

M.  Chaix  recommends  control  of  the  speed  on  roads  of 
different  classes.  Concerning  the  load  per  width  of 
tire,  he  remarks  that  if  the  loads  are  unduly  limited, 
then  the  number  of  vehicles  must  be  increased  to  the 
detriment  of  road  surfaces.  He  mentions  the  placing 
of  brakes  on  all  four  wheels  as  is  found  on  some  car?; 
in  Europe  at  the  present  time.  He  remarks  on  the  diffi- 
culty of  applying  the  force  equally  to  all  four  wheels 
and  also  leaving  freedom  to  the  guide  wheels.  For 
heavy  freight  trucks  the  continental  countries  provide 
an  apparatus  independent  of  brakes  and  motor,  to  pre- 
vent the  vehicle  from  running  back  do%vn  the  hill  when 
starting. 

In  England  and  the  continent,  steel  tires  are  still 
found  on  motor  vehicles,  especially  those  propelled  by 
s+,eam.  The  speed  of  these  is  especially  limited.  In 
France  the  law  provides  that  within  a  term  of  six 
years  all  motor  vehicles  must  be  supplied  with  rubber 
tires. 

Czechoslovakia  reports  the  formation  of  road  regu- 
lations as  based  on  the  French  code  of  May,  1921. 

A  table  of  suggested  weights  and  maximum  speeds 
was  introduced  in  the  conclusions,  against  the  protest 
of  some  of  the  delegates  who  considered  that  the  infor- 
mation justifying  such  a  table  was  not  yet  available. 

Question  6.  Traffic  on  Congested  Streets — Probably 
the  reports  on  this  section  will  be  of  most  value  to 
readers  in  the  United  States,  as  an  exposition  of  the 
elements  entering  into  this  problem,  and  the  new  ideas. 
The  reports  on  this  question  by  the  French  and  English 
reporters  are  of  especial  excellence.  The  English  are 
introducing  safety  first  competitions  among  the  school 
children  similar  to  those  conducted  by  the  Highway 
Education  Board  in  the  United  States.  An  observer  of 
continental  traffic,  especially  in  Italy,  is  somewhat  sur- 
prised to  notice  that  the  automobile  dominates  the  situ- 
ation and  that  the  foot  passenger  i.s  apologetic. 


Torsion  Test  Rig  for  Testing  Machine 

IN  ORDER  to  secure  information  for  use  in  the  de- 
sign of  rudder  posts,  elevator  spars  and  aileron  beams 
for  aircraft,  torsion  tests  of  such  members  are  neces- 
sary. No  torsion  testing  machine  readily  adaptable  to 
large  specimens  in  a  variety  of  shapes  being  available, 
engineers  at  the  Forest  Products  Laboratory,  Madison, 
Wis.,  built  the  apparatus  which  is  here  shown. 

A  specimen  for  test  is  secured  in  the  two  large  disks 
which  hold  its  ends,  the  motor  is  started  and  the  motion 
of  the  descending  crosshead  of  the  machine  is  tr;»TB- 
mitted  to  the  disks  by  the  straps  attached  to  the  shori. 


Congressional  Committee  on  Reforestation 

Before  closing  its  season's  work  the  U.  S.  Senate 
Select  Committee  on  Reforestation  made  a  trip  to  the 
Great  Lake  states  to  hold  public  hearings  at  various 
cities  in  those  states  and  to  see  some  of  the  work  now 
going  on.  They  found  that  Michigan  plana  to  segregate 
all  lands  that  are  to  be  used  for  reforestation  and  to 
reduce  the  taxes  on  such  land  to  the  rate  of  five  cents  an 
acre  for  a  period  of  twenty-five  years.  After  that  time 
the  owners  will  pay  hark  to  the  state  twenty-five  per  rent 
of  the  value  of  all  products  taken.  .John  W.  Blodgett, 
President  of  the  National  Lumber  Manufacturers  A.sso- 
ciation,  recommended  that  the  federal  governpient  issue 
bonds  for  the  purchase  and  reforestation  of  at  least 
3,000,000  acres  of  land  in  Michigan,  Wisconsin  and 
Minnesota.  Filbert  Roth,  Dean  of  the  Forestry  School 
of  the  University  of  Michigan,  stated  that  in  his  opinion 
at  least  10,000,000  acres  should  be  reforested  in 
Michigan. 


TORSION  TEST  IN  UNIVERSAL  TESTING  MACHINE 

beam  (shown  end  foremost)  bolted  to  this  head.  As 
this  movement  is  received  by  the  disks  it  is  resolved  into 
a  rotation  (counter-clockwise  for  the  nearer  disk  and 
clockwise  for  the  farther  one)  and  a  downward  motion 
of  both  disks  with  the  specimen.  This  downward  mo- 
tion, measured  at  the  center  of  the  specimen,  proceeds 
at  half  the  speed  of  the  crosshead  of  the  machine.  By 
means  of  the  supporting  framework,  the  pull  on  the 
disks  is  communicated  to  the  weighing  platform  on 
which  the  lower  horizontal  beam  rests  and  is  registered 
on  the  weighing  dial  of  the  machine. 

The  amount  of  distortion  in  the  specimen,  cau.sed  by 
the  opposite  turning  of  the  disks,  is  measured  by  the 
relative  rotation  of  the  arcs  fastened  to  it.  As  the 
specimen  twists,  the  light  cord  on  the  farther  arc  is 
slowly  wound  onto  it  while  the  cord  on  the  nearer  arc 
unwinds.  The  lower  ends  of  these  cords  are  fastened  to 
a  lever  system  which  transmits  the  average  rotation  of 
the  arcs  to  a  fine  wire  passing  around  a  small  shaft 
carrying  the  pointer  of  the  graduated  dial  seen  in  the 
left  foreground.  The  distortion  thus  registered  in 
inches  may  be  converted  to  degrees  of  arc  by  the  use 
of  a  suitable  factor.  The  downward  motion  of  the 
specimen  is  eliminated  from  the  dial  readings  by  causing 
the  dial-and-lever  system  to  move  downward  at  the 
same  rate.  This  correction  is  effected  by  supporting 
the  dial  on  a  pantograph  arrangement  fastened  to  the 
crosshead  and  adjusted  to  halve  the  crosshead  motion. 

The  large  weights  on  each  side  serve  merely  to  coun- 
terbalance 'he  weight  of  the  disks  on  the  sides  not 
pendant  from  the  frame.  Coil  springs  inserted  in  the 
light  chains  just  above  these  weight*  relievo  the  jar 
of  sudden  failure  .'-.nd  protect  the  chains  from  breakage. 
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St.  Louis  Plans  Wider  Streets  To 
Relieve  Traffic  Congestion 

Major  Street  Plan  Provides  Continuous  and  Wider 

Traffic  Routes  to  Business  District  From 

All  Sections  of  the  City 

A  PROGRESSIVE  and  well  considered  plan  for  the 
relief  of  traffic  congestion  in  St.  Louis  is  embodied 
in  the  Major  Street  Plan,  funds  for  which  were  provided 
in  the  bond  issue  of  $67,000,000  voted  last  fall.  An  item 
of  $8,650,000  was  included  in  this  bond  issue  for  "estab- 
lishing, opening,  and  widening  streets."  With  the 
widening  of  Washington  Ave.,  and  the  opening  of  South 
12th  St.,  already  undertaken  according  to  the  plan  from 
current  funds,  and  with  the  benefit  assessments  on  prop- 
erty provided  by  charter,  this  bond  money,  as  the  city's 
share,  will  complete  the  major  street  plan  as  now  laid 


Broadway  nearest  the  river  and  the  route  made  up  of 
Gravois  and  Florissant  Aves.  linked  in  the  business  sec- 
tion by  12th,  High  and  15th  Sts. — were  so  located  to  con- 
form to  the  curve  of  the  river  and  not  as  planned 
radial  arteries  for  traffic.  Moreover,  the  link  through 
the  business  section  formed  by  S.  12th,  High  and 
15th  Sts.  was  broken  at  A  and  at  B.  All  these  streets, 
like  most  of  the  rectangular  streets  in  the  business 
section,  were  narrow. 

With  the  street  situation  as  briefly  outlined  and  as 
indicated  by  Fig.  1,  the  City  Plan  Commission,  Harland 
Bartholomew,  engineer,  after  a  careful  study,  reported 
a  Major  Street  Plan  to  meet  the  arising  traffic  condi- 
tions. The  nature  of  this  improvement  is  indicated  by 
the  map.  It  is  chiefly  a  task  of  street  widening  and 
in  a  few  cases  of  opening  new  link  streets.  Incidentally 
on  these  streets  new  paving  is  called  for  and  it  will  be 
designed  for  heavy  traffic.     The  traffic  situation  that 


LEGEND 

»  Prcsenf   Major  Streets 

■  Proposed   Wjcfcni'ngs 

:  Proposed   Extensions 

and  Cutoffs 


VIQ,.  1— MAJOR  STREET  PLAN  TO  RELIEVE  TRAFFIC  CONGESTION  IN  ST.  LOUIS,  MO. 


down.  It  is  not  contemplated  that  the  plan  will 
definitely  solve  the  city's  traffic  problem.  Indeed  traffic 
increases  so  rapidly  that  while  the  proposed  street 
widening  and  extension  will  multiply  the  number  of 
vehicles  that  can  use  the  streets,  it  may  be  that  the 
growth  of  traffic  will  surpass  the  new  accommodations 
and  when  the  plan  is  completed  congestion  will  still 
exist.  Then,  or  before  then,  other  means  of  relief  will 
be  required.  Estimated  at  its  least,  however,  the  pres- 
ent undertaking  is  a  long  step  toward  improved  traffic 
conditions. 

Major  Street  Plan — Developing  westward  from  the 
old  settlement  on  the  river  front,  St.  Louis  grew  large 
without  much  thought  given  to  planning  streets  with  an 
outlook  beyond  the  exigencies  of  the  immediate  require- 
ments. In  general  the  checkerboard  arrangement 
adopted  for  the  old  town  was  continued.  Radial  streets 
as  a  planned  means  of  direct  access  to  the  business 
center  were  not  considered.  The  streets  shown  on  the 
map.  Fig.  1,   as  having  a   somewhat  radial  location — ■ 


':he  plan  is  designed  to  improve  has  grown  almost  beyond 
control. 

Traffic  Development — In  1914  in  St.  Louis  there  were 
9869  licensed  motor  vehicles ;  in  1921  there  were  60,473. 
It  is  predicted  that  in  1926  there  will  be  200,000 
licensed  vehicles.  This  is  not  considered  an  illogical 
assumption.  Los  Angeles,  Calif.,  for  example  now  has 
over  200,000  motor  vehicles  and  it  is  a  smaller  city 
than  St.  Louis.  With  the  completion  of  the  vast  im- 
proved road  programs  of  Illinois  and  of  Missouri,  a 
constantly  increasing  number  of  outside  vehicles  will 
come  to  the  city.  A  large  portion  of  this  traffic  comes 
to  the  business  section  of  the  city,  which  is  approxi- 
mately the  area  lying  between  12th  and  4th  Sts.  and 
Washington  Ave.  and  Market  St.  This  traffic  at  pres- 
ent is  compelled  to  follow  a  few  parallel  east  and  west 
streets. 

Concentration  of  traffic  to  and  from  the  business  dis- 
trict on  a  few  east  and  west  streets  would  be  presumed 
from  a  study  of  the  map,  without  further  evidence. 
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FIG.  2— CENSUS  CHjVRTS  OF  TKAFFIC  GROWTH  IN  ST.  LOUIS 


These  streets  are  the  direct  travel  routes  from  the 
west.  Travel  from  the  northwest  and  the  southwest 
naturally  swings  into  Grani  Ave.  and  turns  east  on 
Chestnut,  Pine,  Locust,  and  '.  '  .shington  Sts.  In  fact, 
there  are  no  other  avaija'  1  routes,  the  partially 
diagonal  routes  are  disconm  cted  and  inadequate  in 
width  and  character  of  pavinr.  As  a  matter  of  fact, 
traffic  counts  admit  no  doubt  of  exactly  the  situation 
described. 

Since  1916  a  traffic  census  has  been  kept  for  the  group 
of  streets  mentioned.  The  diagram.  Fig.  2.  shows  the 
results  for  1916,  and  five  year.i  later  for  1021.  First, 
both  diagrams  indicate  the  concentration  of  travel  on 
the  few  east  and  west  streets  which  penetrate  the  busi- 
ness section.  Second,  it  is  made  dear  that  this  traffic 
in  five  years  has  increased  to  several  times  its  volume 
in  1916.  Incidentally  the  figures  for  1922.  which  have 
not  been  charted,  indicate  a  continuing  increase.  It 
is  this  enormous  growth  which  raises  the  question,  as 
has  already  been  noted,  whether  congestion  will  not  be 
a  problem  still  pressing  for  solution  when  the  pres- 
ent Major  Street  Plan  is  completed. 


This  plan  will  relieve  congestion,  as  of  present  traffic, 
in  two  ways:  (1)  The  two  radial  routes  (a)  Broad- 
way and  (b)  the  Gravois  Ave.-]2th  St.-Flori.s.sant  Ave. 
route,  will  be  made  continuous  and  widened  and  paved 
to  offer  desirable  direct  routes  to  the  business  district 
from  both  northwest  and  southwest;  (2)  the  present 
narrower  east  and  west  streets  will  be  widened  and 
paved  to  accommodate  more  vehicles. 

Financing  the  Improvement — The  bond  issue  before 
mentioned  provides  the  means  for  carrying  out  the 
Major  Street  Plan.  In  St.  Louis,  by  charter,  costs  of 
street  widening  are  distributed  for  every  project  in 
three  ways:  (1)  Upon  the  frontage  oppned  or  widened, 
(2)  upon  a  district  deemed  to  be  benefited  by  the  im- 
provement, and  (3)  upon  the  city  at  large.  The  actual 
distribution  of  cost  varies  in  every  project,  and  is 
determined  by  a  special  commission  of  three  appointed 
by  the  Circuit  Court.  In  every  case  there  is  a  certain 
percentaf^e  of  the  cost  assessed  against  the  city  as 
pa.N-ment  for  a  city-wide  benefit.  The  bond  monev  will 
provide  the  city  general  fund  for  the  work  proposed 
by  the  Major  Street  Plan. 
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At  the  present  time  ordinances  have  been  passed  for 
approximate]}-  75  openings  and  widenings  in  accordance 
with  the  plan.  It  is  estimated  that  the  city's  share  of 
the  cost  of  these  projects  will  be  somevvhat  over  $6,000,- 
000.  In  order  to  expedite  acquisition  of  title  and  com- 
pletion of  improvements,  where  legal  dela.vs  are  involved 
in  realizing  the  benefit  assessment  portion  of  the  cost, 
there   has   also    been    provided    a    revolving    fund    of 


$2,500,000.  Under  the  plan  Washington  Ave.  has  already 
been  widened,  the  city's  share  being  provided  from 
current  funds.  This  has  produced  great  relief  to  traffic 
and  substantial  increases  in  property  value  have  been 
recorded.  The  opening  up  of  S.  12th  St.  to  Lafayette, 
financed  in  the  same  manner  as  was  Washington  Ave., 
has  provided  an  important  new  traffic  way  as  the  charts 
of  Fig.  2  clearly  indicate. 


Quality  and  Treatment  of  Municipal  Water  Supplies 

Abstracts  of  Papers  Presented  to  the  Chemical  and  Bacteriological  Section 
of  the   American   Water-Works   Association    at    Its   Recent    Convention 


Mixing  Devices  and  Reaction  Time 

By  Charles  P.  Hoover 

Chemist-in-Charge,  Water  Purification  Plant,  Columbus,  Ohio 

RESULTS  of  plant  operations  and  laboratory  experi- 
-  nients  indicate  that  velocities  of  0.3  ft.  per  second  do 
not  provide  sufficient  agitation  for  the  treatment  of  turbid 
water  or  for  water  softening,  but  that  the  velocity  does 
not  need  to  exceed  0.6  ft.  per  second.  Coagulation  results 
obtained  on  turbid  water  at  velocities  of  0.6  ft.  per  second 
can  be  obtained  at  lower  velocities  only  by  adding  an  excess 
amount  of  coagulant.  A  short  mixing  period  of  20  or  30 
min.  at  0.6  ft.  per  second  velocity  is  more  effective  than  a 
mixing  period  of  li  hr.  at  0.3  ft.  per  second  velocity. 

Mechanical  agitators  are  less  expensive  to  build,  are  more 
compact,  obviate  the  necessity  of  lifting  the  water  the  extra 
2  or  3  ft.  necessary  to  pass  through  baffled  maxing  tanks 
and  provide  greater  flexibility  and  accessibility. 

Temperature  is  a  more  important  factor  in  water  soften- 
ing than  time. 

Waters  containing  magnesium  salts  are  more  difficult  to 
soften  than  water  containing  only  calcium;  magnesium 
carbonate  is  especially  hard  to  remove,  but  magnesium  salts 
can  be  precipitated  by  overtreatment  with  lime.  By  such 
overtreatment,  followed  by  neutralizing  the  excess  lime  with 
sodium  carbonate,  waters  having  a  hardness  of  572  to 
1044  p.p.m.  can  be  reduced  to  a  hardness  of  less  than  30 
p.p.m.,  or  less  than  2  grains  per  gallon.  If  it  is  not  de- 
sirable to  use  excess  treatment,  better  water  softening 
results  are  obtained  by  split  treatment  than  by  the  ordinary 
method  of  applying  all  of  the  chemicals  to  all  the  water 
under  treatment. 

Hydrogen-Ion  Concentration 
and  A  lum  in  Filter  Effluents 

By  William  D.  Hatfield 

Superintendent  of  Filtration,  Higliland  Park,  Mich. 

RESULTS  of  numerous  tests  on  the  water  of  h&ke  St. 
Clair  before  and  after  filtration  through  the  purifi- 
cation plant  at  Highland  Park,  Mich.,  have  been  analyzed 
for  alum  content.  The  following  is  a  summary  of  the 
conclusions  reached: 

(1)  Curves  plotted  according  to  the  Clark's  pH-time 
method  from  data  obtained  by  treating  Lake  St.  Clair 
water  with  alum  show  an  apparent  iso-electric  point  for 
aluminum  hydroxide  under  these  conditions  at  6.1  or  6.3 
pH  units. 

(2)  Curves  are  given  in  the  paper  which  show  that  in 
filtration  the  effluents  from  alum-treated  waters  are  prac- 
tically free  from  all  the  aluminum  added  as  alum  when  the 
pH  value  of  the  treated  water  lies  in  the  zone  between 
5.9  and  7.5  pH  units.  Mechanical  filtration  plants  operating 
Within  this  zone  will  probably  not  only  remove  all  the  added 
aluminum  but  also  some  of  the  aluminum  naturally  dis- 
solved in  the  raw  water. 

(3)  A  water  which  has  been  under-treated  with  alum 
and  has  a  pH  value  of  more  than  7.5  may  have  a  solvent 
action  on  the  floe  in  the  sedimentation  basin  and  on  the 


filters  such  that  the  effluent  will  contain  more  aluminum 
than  that  in  the  raw  water  plus  that  added  as  alum.  This 
is  probably  also  true  of  an  overtreated  water. 

(4)  It  is  firmly  believed  that  the  importance  of  hydro- 
gen-ion concentration  has  been  established  in  water-supply 
work  and  that  each  year  it  will  be  applied  more  and  more 
to  practice. 

*  *  * 

Hardness  of  American  Water  Supplies 

By  W.  D.  Collins 

With  U.  S.  Geolosical  Survey,  Washington.  D.  C. 

THIRTY-NINE  million  people  living  in  307  cities  use 
the  water  supplies  on  which  analytical  data  are  re- 
ported in  the  forthcoming  Water  Supply  Paper  496  now 
nearly  ready  for  distribution,  on  which  the  following  state- 
ments are  based. 

The  average  hardness  of  the  water  used  by  those  in  the 
307  cities  considered  is  99  p.p.m.  which  is  nearly  the  same 
as  the  average  hardness  of  the  water  from  the  Detroit 
supply.  The  average  hardness  of  water  from  surface 
supplies  used  by  about  35,000,000  people  is  85  p.p.m.  and 
the  average  for  the  ground  water  supplies  used  by  about 
4,000,000  is  225  p.p.m.  The  average  hardness  of  water 
from  the  public  supplies  of  large  cities  is  less  than  55  p.p.m. 
in  the  New  England  states,  in  the  other  states  except 
Florida  along  the  Atlantic  Ocean  and  the  Gulf  of  Mexico 
east  of  Texas  and  in  Washington  and  Oregon.  From 
large  public  supplies  in  Idaho,  Kentucky,  Montana,  Nevada, 
Pennsylvania,'  Tennessee  and  West  Virginia,  it  is  from  56 
to  100  p.p.m.  In  some  of  these  states  the  larger  supplies 
are  from  sources  that  furnish  much  softer  water  than 
can  be  obtained  generally  in  the  state.  In  the  states  not 
named  above  the  average  hardness  is  from  100  to  500  p.p.m. 
About  3,500,000  people  use  water  from  Lake  Michigan 
which  has  a  hardness  of  about  130  p.p.m.  The  water  is 
softened  at  several  cities  in  the  Mississippi  drainage  basin. 
Throughout  this  area  and  in  the  Southwest  the  hardness 
of  the  water  of  public  supplies  is  generally  between  250 
and  -350  p.p.m.  except  in  the  cities  using  water  from  the 
Great  Lakes  or  from  mountain  streams,  and  in  the  cities 
where  the  public  supply  is  softened. 

*  *  * 

The  Pharmacology  of  Drinking  Water 

By  Herbert  C.  Hamilton 

Pharmacologist  with  Parke  Davis  Co.,  Detroit.  Mich. 

THE  MOST  important  feature  in  connection  with  min- 
eral waters  is  that  for  one  reason  or  another  larger 
quantities  are  imbibed  than  of  ordinary  water.  This  is 
due  partly  to  the  pleasant  or  characteristic  taste,  partly 
to  the  routine  prescribed  by  the  physician  and  partly  to 
the  users  giving  themselves  up  to  the  course  of  treatment 
and  making  the  most  of  it.  Probably  all  the  good  of 
mineral  waters  would  result  equally  from  the  similar  use 
of  any  water  but  this  should  not  detract  from  the  use  and 
exploitation  of  the  mineral  water  for  those  who  can  afford 
it.  The  psychology  of  the  treatment  really  requires  a 
mineral  water.      The   ascribing  of   mysterious   virtues   to 
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mineral  water  is  without  basis,  neither  is  the  use  of  it  at 
the  springs  instead  of  at  home  essential  for  developing 
its  medicinal  value.  But  scarcely  indeed  will  the  use  be 
continued  under  the  best  conditions  unless  under  the  direct 
control  of  the  attendants.  Often,  too,  climatic  and  hygienic 
conditions  are  more  nearly  ideal  at  the  springs  and  of  no 
less  importance  than  the  water  itself. 

Broadly,  to  make  water  satisfactory  for  drinking  re- 
quires only  bacterial  purification  unless  some  absorbable 
poison  is  present,  and  most  forms  of  purification  are  aimed 
at  reduction  of  bacterial  content.  But  hard  water  makes 
soap  so  insoluble  that  in  some  localities  hardness  is  no 
less   important  than  the   bacterial   content. 

We  may  conclude  that  any  adventitious  circumstance 
under  which  water  is  used  or  any  peculiar  property  actual 
or  imaginary  which  will  encourage  a  greater  use  of  water, 
either  internally  or  externally,  is  not  to  be  underestimated 
in  its  bearing  on  health  and,  further,  that  few  substances 
occurring  in  a  natural  water  render  it  unfit  for  drinking 
purposes  except  the  presence  of  pathogenic  organisms  re- 
sponsible for  intestinal  diseases  such  as  typhoid  or 
dysentery. 

*  *  * 

Chlorine  to  Assist  Coagulation 

By  Robert  Spurr  Weston 

Consulting  Engineer.  Boston,  Mass. 

OWING  to  difficulties  in  operating  the  water  purifica- 
tion plant  at  Exter,  N.  H.,  namely  the  choice  be- 
tween the  evils  of  under-coagrulation  with  inadequate 
purification  or  over-coagulation  with  corrosion,  the  ac- 
cumulations of  slimy  coatings  and  mud  balls  in  the  filter 
sand,  the  high  precentage  of  wash  water  and  the  at-times 
unpleasant  vegetable  taste  of  the  filtered  water,  various 
expedients  were  tried.  Prechlorination  to  assist  coagula- 
tion seems  to  have  given  the  best  results. 

The  water  is  of  the  peaty  type,  soft,  colored,  sometimes 
turbid  and  always  difficult  to  treat  even  with  good  mixing 
and  an  unusually  long  period  of  coagulation.  The  diffi- 
culties were  increased  following  the  raising  of  the  reservoir 
dam  in  1909  and  again  in  1916,  thereby  flooding  additional 
un.stripped  areas.  The  average  analytical  results  during 
1913,  when  the  water  was  treated  with  an  average  of  32.6 
p. p.m.  of  sulphate  of  alumina,  or  nearly  2  grains  per  gal- 
lon, indicate  a  reduction  in  parts  per  million  in  color  from 
80  to  27,  of  iron  from  0.84  to  0.30,  turbidity  from  16  to  3 
and  bacteria  at  20  deg.  C.  from  408  to  39  per  cubic  cen- 
timeter. 

At  fir-st,  the  bleach,  mixed  \vith  alum  solution,  was  ap- 
plied in  amounts  equivalent  to  1  p. p.m.  of  available  chlorine. 
Later  the  dose  was  reduced  to  loss  than  0.6  p. p.m.  It  was 
found  that  the  addition  of  0.7  p. p.m.  of  rhlorine  effected 
the  following  change  in  the  character  of  the  effluent: 
TABLE  I— SIGNIFICANT  RKSTI.T.''  nFAXAT.YSKR  OF  FILTER 
EFFLUENT  WITH   AND   WITHOUT  THE  IMI.ORINE 

r.PM. 
nee  .in.  1313  Feb.  .1.  IMH 

f^hlnrlne  addf-d    None  9." 

Turbidity  2.0  1.0 

Color    l.'i.O  1.0 

Oxygrn  consumed 3.6S  J,'J!i 

Nitrogen  a.q  albuminoid  ammonia 0.170  '';"'* 

Nitrogen  an  nitrites None  >.onp 

Iron       0.22  0.10 

Increase  in  chlorine None  n.^" 

narteria  per  r.r.  at  20  deg.  C 4.'>  ^ 

Barleria  per  c.c.  at  37..^  deg.  C 6  I 

Subsequently  chlorine  gas  was  substituted  for  bleach, 
and  the  average  do.sc  decreased  to  0.6  p. p.m.  or  lefts.  This 
has  been  the  only  modification  in  eight  years.  However, 
the  better  purification  decreased  the  amount  of  organic 
matter  in  the  effluent  and  consequently  tbe  amount  of 
water  accumulating  on  the  insides  of  the  services.  To 
reduce  the  increasing  corrosive  effect,  soda  was  added  when- 
ever the  alkalinity  was  low,  thereby  decreasing  the  pH 
concentration.  Soda  was  first  added  to  the  reservoir  water, 
hut.  with  the  realization  of  the  fact  that  the  ho=t  condition 
for  the  coagulation  of  color  is  one  of  low  pH  value,  and 
for  the  prevention  of  corrosion  one  of  high  pH  value,  the 
treatments  were  separated.     Alum   and   rhlorine  are  now 


added  to  the  raw  w-ater,  and  soda,  when  it  is  necessary,  is 
added  to  the  effluent. 

Subsequently,  Arthur  L.  Gammage  made  the  experiments 
at  Belfast,  the  results  of  which  were  published  in  Engi- 
neering News-Record,  Sept.  7,  1922,  p.  391,  and  the  process 
has  been  applied  by  our  firm  at  the  Acadia  Mills  and 
elsewhere.  Recently  N.  J.  Howard  has  published  the  results 
of  similar  work  at  Toronto. 

There  are  many  plants  where  this  process  might  be  used 
with  advantage,  especially  those  which  treat  waters  of  high 
vegetable  and  color  contents.  Chlorine  treatment  of  these 
waters  before  coagulation  would  reduce  the  amounts  of 
unsaturated  organic  compounds  in  the  effluent,  thereby 
reducing  the  liability  to  the  formation  of  odors  and  tastes 
due  to  compounds  between  organic  matter  in  th«  efHuent 
and  the  chlorine  used  to  disinfect  it  after  filtration. 


The  Degasification  of  Water 

By  J.  R.  McDermet 

Research  Engineer,  Elliott  Co.,  Jcannette,  Pa. 

THE  MATERIAL  for  this  paper  is  based  upon  the  ex- 
perience obtained  in  the  development  of  a  successful 
apparatus  for  the  degasification  of  water.  Part  of  it  rests 
on  work  in  the  research  laboratory,  and  part  upon  results 
gained  in  the  application  of  these  degasification  units 
located  variously  over  the  entire  United  States,  and  rang- 
ing in  capacity  from  4,000  to  1,100,000  lb.  per  hour.  Pri- 
marily, the  apparatus  derives  its  commercial  merits  from 
the  fact  that  it  is  able  to  prevent  corrosion  in  piping. 
[Various  methods  of  degasification  are  next  described  and 
commented  on. — Editor.] 

The  Elliott  process  is  one  of  deaeration  rather  than 
degasification  since  the  gases  which  are  to  be  removed  are 
normally  the  gases  of  the  air.  The  apparatus  operates 
through  heat  interchange,  and  at  the  same  time  is  100  per 
cent  thermally  efficient.  In  its  operation  the  water  is  first 
heated  to  some  25  deg.  above  the  temperature  at  which  it 
is  desired  to  use  it,  and  then  injected  suddenly  into  a  region 
of  vacuum,  in  which  the  pressure  is  maintained  at  a  value 
corresponding  to  the  vapor  pressure  of  the  water  at  the 
temperature  of  use.  The  25  deg.  excess  temperature  is 
available  as  superheat  ir\  the  liquid  to  the  temperature  of 
the  vacuum,  and  when  the  water  is  injected,  the  heat  im- 
mediately flashes  some  portion  of  the  water  into  steam, 
evaporating  it  and  disintegrating  the  rest  completely.  After 
disintegration,  the  water  is  collected  and  further  passed 
hack  and  forth  over  agitating  spray  pans  for  contact  with 
the  air  inside  the  chamber.  The  vacuum  in  the  separator 
chamber  is  maintained  by  some  form  of  air-exhausting 
equipment  in  series  with  a  condenser,  the  function  of  which 
is  to  conden.se  and  return  to  the  .system  the  vapors  and  the 
heat  evolved  in  the  boiling  process.  The  cooling  water  for 
this  condenser  is  supplied  by  the  water  entering  the  heater 
on  its  way  to  the  heater,  and  the  heat,  therefore,  inter- 
changed by  the  condenser  is  returned  to  the  heater. 

The  research  laboratory  has  just  completed  an  investi- 
gation on  the  behavior  of  the  Elliott  proces.*  upon  dissolved 
carbon  dioxide.  The  results  will  be  forthcoming  in  a  paper 
before  the  American  Chemical  Society,  by  D.  H.  .lackson, 
in  collaboration  with  the  present  writer.  It  is  possible, 
however,  to  summarize  the  results  of  this  paper  in  ad- 
vance by  saying  that  the  deaerator,  so-called,  and  as  pre- 
viously described,  removos  all  free  carbon  dioxide  and 
decomposes  approximately  2.1  per  cent  nf  the  bicarbonate 
present,  most  of  which  is  precipitated,  and  a  small  part, 
approximately  16  p.p.m.,  remains  in  solution  as  calcium 
carbonate.  This  percentage  value  incri-ascs  slightly  with 
concentration  of  bicarbonate:  The  pll  values  are  changed 
by  deaeration  from  slightly  acid  to  a  decidedly  alkaline, 
the  change  averaging  2Ji  pH.  The  results  were  obtained 
upon  water  from  two  surface  streams,  one  in  the  vicinity 
of  Jcannette,  Pa.,  and  the  other  fr^im  Pickering  Creek, 
which  supplies  a  suburb  of  the  City  of  Philadelphia.  The  pH 
values  on  the  raw  water  for  the  series  of  determinatioiu 
average  around  6.7  and  the  pll  on  the  deaerated  samples  9.26. 
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From  Job  and  Office 

Hints  That  Cut  Cost  and  Time        For  the  Contractor  and  the  Engineer 


Tractor-Operated  Dredge  Pump 
Cleans  Drainage  Ditch 

By  Frank  D.  Danielson 

Village  Manager,  Hinsdale,   III. 

WITH  a  Fordson  tractor  and  6-in.  centrifugal 
dredge  pump,  the  main  drainage  and  sewer  outlet 
of  Hinsdale,  111.,  has  been  cleaned  out  with  a  saving 
of  $10,000  to  the  village  over  other  proposed  methods. 
The  main  feature  is  the  mounting  of  the  pump  on  skids 
on  the  bank  and  not  on  a  float  in  the  strearn  as  is 
usually  done. 

The  outlet  ditch  runs  some  seven  miles  down  through 
the  valley  known  as  Flag  Creek  and  empties  into  the 
Desplaines  River.  The  part  of  the  stream  opposite 
Hinsdale  and  for  a  distance  of  two  miles  south  had  filled 


CLEANING  SEWER  OUTLET  TVITH  DREDGE  PUMP 
Tractor  (at  left  not  shown)  is  belt-connected  to  pump 
mounted  on  skids  and  can  be  reset  in  2.5  minutes. 

up  with  sediment  which  threatened  the  proper  function- 
ing of  the  entire  drainage  system.  The  village  of  West- 
ern Springs  also  uses  this  stream  for  part  of  its  sew- 
age. Relief  was  necessary  at  once  and  there  was  no 
time  to  spread  a  special  assessment  in  payment  for  the 
work,  which  was  estimated  at  about  $15,000.  An  ex- 
periment was  made  in  which  dredging  was  done  by  the 
hydraulic  method  applied  from  one  side  because  there 
was  insufficient  water  to  permit  mounting  the  pump 
on  a  scow.  However,  an  auxiliary  float  was  used  for 
handling  the  suction  hose.  A  6-in.  spiral  pipe  was  used 
for  the  discharge  which  was  directed  for  the  greater 
part  of  the  time  to  the  opposite  side  of  the  stream. 
The  pump  was  mounted  on  skids  made  from  6  x  8-in. 
timbers  12  ft.  long,  with  4  x  6-in.  cross  supports  bolted 
to  the  skids. 

Sand,  mud,  silt  and  stones  were  readily  picked  up 
by  the  suction  force.  No  agitating  device  was  required ; 
instead,  two  men,  as  shown  in  the  cut,  used  long  pole 
shovels.  A  third  shaped  up  the  sides  and  a  fourth, 
acting  as  foreman,  operated  the  tractor  and  watched  the 
performance  of  the   pump. 

This  method  of  dredging  from  the  side  of  the  stream 
was  made  possible  by  the  use  of  flexible  suction  hose 
which  could  be  moved  along  from  point  to  point  as  the 
work  progressed.  A  part  of  the  hose  rested  on  a  float 
with  the  suction  end  projecting  over  the  front.  A 
45-deg.  elbow  was  used  at  the  hose  end  under  water. 


The  discharge  end  had  a  flap  valve,  closed  when  prim- 
ing, an  operation  accomplished  by  means  of  a  threshers' 
pump.  Power,  speed,  and  size  of  pulleys  to  be  used 
were  matters  of  study  to  fit  actual  conditions. 

The  amount  of  solid  material  pumped  ranged  from 
15  to  30  per  cent.  A  stretch  of  20  to  25  ft.  was  cleaned 
to  a  depth  of  5  ft.  below  the  old  stream  bottom  during 
each  setting  of  tractor  and  pump.  The  time  required 
for  a  re-setting  did  not  exceed  twenty-five  minutes. 
About  2  cu.yd.  of  material  were  removed  per  lineal  foot 
dredged,  and  a  section  from  50  to  90  ft.  long  was  com- 
pleted each  day,  which  made  the  total  cost  of  removal 
between  14  and  21c.  per  cubic  foot. 


Home-Made  Grout  Gun  Stops  Water 
Flow  Into  Tunnel 

By  John  L.  Digby 

Big  Creek,   Calif. 

A  TROUBLESOME  water-bearing  seam  encountered 
in  heading  No.  5  of  tunnel  No.  3  being  driven  by  the 
Southern  California  Edison  Co.  on  the  Big  Creek  hydro- 
electric project  was  stopped  by  grouting  with  the  aid 
of  a  simple  device  made  up  on  the  job. 

This  tunnel  is  21  x  21  ft.  in  section  and  when  the  seam 
was  encountered  water  flowed  from  it  for  the  full  21-ft. 
height  of  the  tunnel.  The  flow  was  stopped  temporarily 
by  calking  it  with  oakum  and  holding  the  oakum  with 
wooden  wedges  driven  tightly  for  the  full  length  of  the 
seam  exposed.  This  emergency  method  was  not  expected 
to  be  permanent  in  view  of  the  heavy  shooting  at  the 
heading  a  few  feet  away.  To  effect  a  permanent  stop- 
page, therefore,  a  IJ-in.  hole  was  drilled  at  an  angle  to 
the  crack  beginning  about  2  ft.  to  one  side  of  it  and 
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2  ft.  below  the  roof  of  the  tunnel.  After  drilling  4  ft. 
this  hole  struck  the  water-bearing  seam.  A  l^-in.  pipe 
threaded  on  one  end  was  inserted  in  the  hole  and  calked, 
leaving  the  threaded  end  protruding  about  2  ft.  Flow 
through  this  pipe  was  stopped  by  fitting  a  valve  to  the 
threaded  end. 

In  the  meantime  a  20-ft.  length  of  6-in.  pipe  capped 
and  fitted  with  2-in.  valves  was  filled  with  grout  and 
brought  into  the  tunnel.  This  pipe  container  was  set 
up  vertically  near  the  seam ;  the  lower  end  was  connected 
by  a  2-in.  rubber  hose  with  the  pipe  leading  into  the 
seam  and  the  upper  end  was  connected  by  a  similar  hose 
to  the  main  compressed  air  line  supplying  the  drills  and 
carrying  a  pressure  of  125  lb.  per  sq.in.  When  the 
valves  were  opened  in  a  very  few  minutes  the  20-ft. 
length  of  pipe  was  emptied  of  cement — this  being  deter- 
mined by  tapping  on  the  pipe.  The  valves  were  then 
closed  and  the  pipe  removed.  Within  24  hours  the  seam 
was  quite  dry  and  in  spite  of  heavy  shots  in  the  heading 
nearby,  some  of  which  used  as  much  as  40  boxes  of 
powder  at  one  time,  the  seam  gave  no  further  trouble. 


Moving  River  Sand  by  Hydraulic  Elevator 

By  R.  Feanklin  Mundorff 

Kansas  City,  Missoui'i 

FOLLOWING  the  construction  of  a  concrete  dam  at 
Decatur,  111.,  it  was  desired  to  pack  sand  under  the 
edge  of  a  horizontal  concrete  apron.  The  particular  job 
presented  the  problem  of  moving  18,000  cu.yd.  of  sand 
in  a  river  to  a  new  location  400  ft.  away  in  a  deep 
hole  in  the  river  bed.     Many  methods  were  con.sidered, 
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but  due  to  excessive  expense  and  lack  of  adaptation  and 
flexibility  of  equipment,  were  discarded  and  the  hy- 
draulic elevator,  pictured  herein,  finally  decided  upon. 
The  equipment  designed  was  found  to  be  particularly 
adaptable  inasmuch  as  there  was  available  sufficient 
high-pressure  water  and  because  a  small,  inexpensive 
barge  would  accommodate  neces.sary  equipment  and  the 
pumping  unit  could  be  mounted  on  the  shore. 

The  elevator  was  placed  on  a  small  barge  and  the 
water  pressure  line  brought  aboard  on  barrel  pontoons. 
Thi.'f  pressure  line  was  fitted  with  10-in.  by  10-ft. 
rubber  sleeves  at  both  the  shore  and  barge  ends.  The 
suction  consisted  of  a  10-ft.  length  of  8-in.  rubber  hose 
and  two  lfn),'fhH  of  8-in.  pipe     This  was  supported  by 
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a  block-and-tackle  extending  from  a  small  stiff-leg  der- 
rick and  was  raised  and  lowered  by  a  hand  winch.  The 
discharge  line,  varying  from  350  to  400  ft.,  was  sup- 
ported also  by  barrel  pontoons.     The  discharge  end  of 


.MECHANICAL,  ARR.\NGE.MEXT  OF  ELEV.VTOR 
The  three  flanged  sections  in  front  of  the  derrick  constitute 
the  elevator.     The  nozzle  is  in  tlie  near  end  ot  the  V.     The 
suction  pipe  is  operated  by  the  derrick. 

the  line  was  submerged  in  order  to  eliminate  a  static 
head  against  the  elevator. 

A  large  reciprocating  pump  with  valve  gear  was  used 
to  supply  the  pressure  water.  Actual  results  obtained 
were  from  50  to  60  cu.yd.  of  sand  per  hour,  exclusive 
of  the  time  used  for  changing  location.  The  pressure 
used  was  1,670  gal.  per  minute  with  a  pressure  at  the 
pump  of  80  lb.  per  square  inch.  The  pressure  at  the 
elevator  nozzle  was  70  lb.  per  square  inch.  The  elevator 
began  to  pick  up  sand  at  25-lb.  nozzle  pressure  and 
worked  well  at  40-lb.  pressure,  showing  no  improvement 
above  a  70-lb.  pressure. 

The  installation  was  made  by  George  B.  Massey  of 
the  Randolph-Perkins  Co.,  Chicago,  III.,  for  the  city  of 
Decatur. 


.SECTION  THROUGH  EI>EVATOR  THROAT 
All  the  wear  wan  centered  on  the  manganene-iitepl  throat. 


Concreting  Leakage  Seams  in  Small  Dam 

INGENIOUS  handling  of  difficult  problems  was  in- 
volved in  the  repairs  to  the  Ephratah  dam  of  the 
Fulton  County  ( N.  Y.)  Gas  &  F^lectric  Co.,  recently 
undertaken.  The  repairs  were  necessitated  by  leakage 
through  seams  in  which  the  bond  was  weak,  and  through 
expansion  cracks.  The  difficulty  was  increased  by  the 
decision  to  make  the  repairs  from  the  upper  side  of  the 
dam. 

For  the  purpose  of  this  undertaking  a  semicircular 
caisson  5  ft.  across  and  20  ft.  deep  was  fashioned  out  of 
1-in.  boiler  plate  with  reinforcement  ribs  of  angle  iron 
bent  to  fit  the  caisson,  and  with  a  bulkhead  at  the  lower 
end.  To  float  the  caisson  from  one  position  to  another 
oil  drums  were  fastened  at  the  top.  When  the  cais.son 
was  floated  into  position  against  the  face  of  the  dam, 
a  4-in.  siphon  with  30  ft.  of  auction  head  drew  the  water 
from  the  interior.  As  the  water  level  was  lowered  the 
leakage  through  the  sides  decreased  becau.se  of  the  in- 
creased pressure  and  the  resultant  closer  adherence 
of  the  caisson  to  the  face  of  the  dam.  A  2-in.  siphon 
took  care  of  the  leakage  after  the  water  had  been  prac- 
tically all  drawn  off,  until  this  leakage  could  be  pre- 
vented by  calking  the  space  where  the  caisson  faced  the 
dam. 

The  leaks  in  the  dam  were  repaired  by  cleaning  the 
cracks  or  seam.'*,  building  a  protecting  form  over  them 
and  pouring  concrete  into  the  cracks.    The  concrete  waa 
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allowed  to  set  before  the  caisson  was  moved  to  its  next 
position.  Some  of  the  patches  were  more  than  12  ft.  in 
length. 

Planking  and  bolt  stubs  left  in  the  face  of  the  dam 
by  the  builders  complicated  the  work,  by  making  it  diffi- 
cult to  seal  the  caisson.  After  some  experience  a  2-in. 
thickness  of  felt  was  applied  to  the  edges  of  the  caisson, 
replacing  strips  of  rubber  hose  originally  used  to  pre- 
vent seepage. 

Melting  Ice  Allows  Heavy  Tank  To  Settle 
Slowly  to  Place 

RECTANGULAR  steel  tanks  used  as  brine  containers 
.  in  ice  plants  of  the  Union  Ice  Co.  of  California 
are  lowered  from  construction  position  just  above  the 
foundation  onto  the  permanent  support  with  the  aid 
of  blocks  of  ice  which  carry  the  weight  of  the  tank 
while  blocking  is  being  removed  and  then,  as  the  ice 
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ICE  CAKES  LOWERING  22i-TON  TANK  TO  FOUNDATION 

melts,  allow  the  tank  to  settle  to  its  foundation.  The 
buildings  in  which  these  tanks  are  installed  are  not 
designed  with  a  frame  from  which  the  tank  could  be 
suspended  and  the  melting  ice  method  has  been  found 
cheaper  and  more  satisfactory  than  erecting  temporary 
means  of  supporting  the  tank  while  lowering  it  to 
position. 

The  foundation  prepared  before  work  starts  on  the 
tank  consists  of  a  concrete  slab  covered  by  several  inches 
of  cork  and  surfaced  with  asphalt.  The  tank  is  riveted 
up  on  blocking  3  to  4  ft.  above  this  foundation  in  order 
that  workmen  may  have  access  to  the  under  side  of  the 
tank  during  the  process  of  riveting,  calking  and 
painting.  When  the  tank  is  finished  the  blocks  of  ice 
are  placed  and  the  tank  is  lowered  on  jacks  until  the  ice 
carries  the  weight,  after  which  all  jacks  and  blocking 
are  removed  and  the  melting  ice  allows  the  tank  to 
settle  to  final  position. 

The  tank  shown  in  the  accompanying  photograph  has 
plan  dimensions  of  33x84  ft.,  is  4  ft.  deep  and  weighs 
about  22i  tons.  Two  rows  of  ice  blocks  were  placed 
under  it  on  12-ft.  centers  and  to  ^hasten  the  melting 
process  small  wood  fires  were  built  inside  the  tank,  one 
over  each  supporting  cake  of  ice. 

In  the  case  illustrated,  300-lb.  ice  cakes  whose  dimen- 
sions were  11  ^  x22h  x  42  in.  were  set  on  end.  More  fre- 
quently the  cakes  are  set  on  edge,  the  22-in.  dimension. 
The  tank  can  be  quickly  "jacked  down"  to  this  22J-in. 
height,  which  is  sufficient  clearance  for  the  removal  of 
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all  blocking.  When  the  ice  cakes  are  on  edge  there  is 
less  danger  of  slipping  or  uneven  settlement.  With  the 
aid  of  small  fires  in  the  tank  the  22i-in.  thickness  of  ice 
is  ordinarily  melted  away  in  twelve  hours. 

Data  from  which  the  foregoing  was  prepared  were 
supplied  by  H.  L.  Lincoln,  superintendent  of  factories, 
the  Union  Ice  Co. 


Design  of  Oil  Tank  Fire  Walls 

By  F.  W.  Babbitt 

American  Petroleum  Co.,  Houston,  Texas 

r'J  ORDER  that  a  reasonable  insurance  rate  may  be 
secured  on  oil  property,  state  fire  insurance  commis- 
sioners have  laid  down  certain  rules  and  specifications 
concerning  the  construction  of  tank  farms.  One  of 
these  specifications  in  Texas  and  Arkansas  is  that  the 
cubic  capacity  inside  the  fire  wall  shall  be  one  and 
one-half  times  the  cubic  capacity  of  the  oil  tank.  Fire 
walls  of  course  are  a  necessity,  for  with  them  fires, 
which  may  break  out,  can  then  be  more  easily  controlled 
locally.  As  fire-wall  design,  to  meet  these  conditions,  is 
tedious,  the  writer  has  prepared  two  sets  of  formulas, 
given    herewith,   the   first    dealing  with    estimation   of 


quantities  where  a  tank  is  located  on  level  ground,  and 
the  second  a  case  in  which  the  tank  is  on  a  side-hill 
location. 

For  location  of  a  tank  on  level  ground  (see  Fig.  1) 
the  following  elements  are  involved  in  the  fire-wall 
design: 

Q  =  Cu.  ft.  inside  of  fire  wall  =  contents  of  tank  -f  50% 
Q,  =  Cu.  ft.  in  cone  frustum  formed  by  fire  wall 
Qj  =  Cu.  ft.  in  cone  frustum  formed  b*y  tank  grade 
Q3  =  Cu.  ft.  in  borrow  pit  to  complete  fire  wall 

Cu.  ft.  in  fire  wall 

Diameter  of  center  line  of  fire  wall 

Radius  of  fire  wall 

Height  of  top  of  fire  wall  above  tank  grade 

Height  of  top  of  fire  wall  above  ground  line 

Depth  of  tank  grade  below  ground  line 

Depth  of  borrow  pit 

Radius  of  top  of  cone  frustum  formed  by  fire  wall 

Radius  of  bottom  of  cone  frustum  formed  by  fire  wall 

Radius  of  top  of  cone  frustum  formed  by  tank  grade 

Radius  of  bottom  of  cone  frustum   formed  by  tank 
gi-ade 

Diameter  of  circle  of  center  of  g:ravity  of  borrow  pit 

Top  width  of  borrow  pit 

Top  width  of  fire  wall 

Width  of  berm 

Diameter  of  tank 

Pi  =  3.1416 
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The  formulas  which   have  been  derived  to  establish 
the  values  of  the  foregoing  elements  are: 
Q^Q.  +  Q.  +  Q, 
G=  Q,  +  Q,  =  DwlhAlM,  +  «;)] 


Q. 
Q. 

h,  - 


h, 


^  -  ( (•:,"  +  re  +  r j%) 

3(Q-  G) 
w  ( )•,'  4-  r/  +  rirj 

ngT 
«-(..5»,+  |) 


d 

T  =  |(y  -  0.5/i,)   +  d 

For  locations  of  tanks  on  side  hills,  design  is  based 
on  the  following  quantities: 

Q  —  Cu.  ft.  inside  fire  wall  =  Tank  contents  +  507f 

R  =  Radius  of  fire  wall 

d  =  Diameter  of  tank 

k  =  Height  of  top  of  fire  wall  above  tank  grade 

c  ;=  Distance  from  edge  of  tank  to  toe  of  slope  in  cut 

c,  =  Radius  of  bottom  of  cone  frustum  CDEF  (Fig.  2) 

c,  =  Radius  of  top  cone  frustum  CDEF 

P  —  Long  side  of  parallelogram  A  BCD 

C  =  Radius  of  half  circle  made  by  center  of  gravity  of 
parallelogram 

w  ■-=.  Top  width  of  fire  wall 

TT  =  3.1416  =  Pi 

Formula.s  to  determine  the  values  of  the  foregoing 
quantities  are: 

Q  =  gT(r,'  +  r,'  +  r.r-,)   +  ^P^C 

^ 3(Q  -  »rPAC) 

~  7r(n'  +  r,'  +  nr,) 

d  ^ 
r,  =  2  +  e 


^  r,  4-  1.5/1 


+   1.5/1  + 
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A  dimension  table  reproduced  herewith  has  been  com- 
puted on  the  basis  of  the  fire  wall  containing  contents 
of  the  tank  plus  50  per  cent.  This  table  gives  fire-wall 
diameters  and  other  dimensions  for  tanks  on  level 
ground.  The  table  is  worked  out  for  tanks  containing 
55,000  bbl.  (42  gal.  each)  and  for  37,500  bbl.  and  for 
two  cases,  one  wherein  ample  drainage  is  presupposed 
and  all  material  for  the  fire  wall  is  taken  from  within 
the  wall.  The  second  case  is  one  wherein  poor  drainage 
is  present  and  the  least  amount  of  excavation  possible 
is  performed  to  provide  a  tank  grade  and  drainage 
for  the  tank.  The  material  necessai-y  to  finish  the  fire 
wall  in  case  two  is  taken  from  the  borrow  pit  outside. 

In  using  formulas  given  herewith  there  will  be  too 
many  unknown  quantities  to  arrive  at  definite  results 
at  the  first  computation.  The  second  or  third  trial 
should  balance  the  contents  of  the  tank  plus  50  per  cent 
and  the  fire  wall  within  a  few  hundred  barrels,  which 
yvill  be  close  enough. 


Sunshade  for  Protecting  Freshly  Laid 
Concrete  Paving 

By  F.  M.  Bailey 

Engineer-Inspector.    VVUcon.'sin    Highway    C'ommi.sslon 

ALIGHT,  inexpensive  sunshade  for  protecting  freshly- 
laid  concrete  has  been  designed  by  the  Wisconsin 
Highway  Commission.  The  1923  .specifications  included 
the  use  of  frames  to  cover  at  least  one-half  day's  run 
as  fast  as  the  surface  is  finished.  The  framework  ia 
constructed  from  1  x  4-in.  and  1  x  3-in.  .strips,  i  in. 
thick.  The  1  x  3-in.  strips  are  used  for  the  ribs,  five 
ribs  spaced  on  3-ft.  centers  making  a  frame  to  cover 
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12  ft.  of  road.  The  splice  is  made  from  the  piece  cut 
off  from  the  end  of  one  10-ft.  strip  and  ia  nailed  to  the 
underside  of  the  ribs,  the  nails  being  clinched.  The 
longitudinal  strips  to  which  the  ribs  are  nailed  with 
four  nails  clinched  are  1  x4  in.,  12  ft.  long.  The  frame- 
work can  be  nailed  together  on  any  flat  surface  and  the 
sheeting  tacked  to  the  surface  before  the  ribs  are  .sprung. 
Holes  !  in.  in  diameter  are  drilled  through  the  ribs  1  ft. 
from  the  outer  edge  of  the  1  x  4-in.  .strip,  through  which 
the  wires  are  passed  to  form  the  lower  chord  and  sus- 
tain the  arc  in  the  ribs. 

These  frames  can  be  made  up  at  any  convenient  point 
and  transported  to  the  job  flat.  When  ready  to  use. 
(he  wires  are  threaded  through  the  holes,  the  arc  in  the 
ribs  ,sprung  and  the  v/ires  twisted  up.  When  necessity 
requires  the  transportation  of  the  covers  from  one  job 
to  another,  the  wires  are  untwisted  which  allows  the 
frame  to  flatten. 

Material  for  a  frame  consi.sls  of  37  ft,  b.m.  (about 
$3)  of  lumber;  25  yd.  of  unbleached  muslin  at  $4.50; 
and   10  cents  worth  of  wire. 

As  these  fiames  are  light  two  men  can  move  them 
along  88  the  paving  proceeds.  Where  strong  winds 
prevail,  it  may  be  necessary  to  use  screw-hooks  at  the 
edges  to  fasten  them  to  the  forms  so  that  they  will  not 
be  blown  out  of  place. 
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Current  Concrete  Costs  on  Concrete 
of  Reclamation  Service 

COSTS  of  concrete  per  cubic  yard  on  work  under  way 
this  last  summer  season  on  some  of  the  U.  S. 
Reclamation  Service  projects  as  taken  from  current  cost 
reports  are  as  follows: 


Unit 

Unit 

Class 

Cu. 

Cost 

Cost 

of 

Project 

Feature 

Yd. 

Field 

Total 

Concrete 

Blackfeet 

Drop  Four  Horns  Reserva- 

tion 

565 

$23.10 

$30.00 

Reinforced 

King  Hill 

Relief  drainage  structure 

89 

22.62 

26.60 

Reinforced 

No,  Platte 

Checks.  North  Port 

82 

21.40 

25.00 

Reinforced 

Rio  Grande 

Checks  and  wasteway 

125 

19.53 

23.75 

Reinforced 

Tieton  Dam 

Corewall 

4,992 

17.97 

22.10 

Reinforced 

Riverton 

Diversion  dam 

2,007 

24.40 

29,30 

Reinforced 

Riverton 

Diversion  dam 

4,046 

10.38 

12  50 

Plain 

Yakima 

Corewall 

7.785 

12.60 

15.50 

Plain 

Two  Types  of  Portable  Grandstands 

ANEW  portable  grandstand  has  recently  been  devel- 
oped by  the  Department  of  Plants  and  Structures 
of  New  York  City.    The  framework  of  the  stand  is  built 


FIG.    1— PORTABLE   GRANDSTAND    OP  DEPARTMENT   OP 
PLANTS  AND  STRUCTURES,  NEW  YORK  CITY 

of  structural  steel  units  5  ft.  long  and  1  ft.  5  in.  high. 
Fig.  2  illustrates  the  method  of  assembling  the  units 
to  form  the  risers  of  the  stand.  Car  bolts  are  used  to 
fasten  the  sections  together.    Longitudinal  sway  braces 


From  Job  and  Office 

Hints  that  Cut  Cost  and  Time 


of  1!  X  11  X  11-in.  angle  iron  are  bolted  in  between 
opposite  panels  of  adjoining  risers  as  the  stand  is 
erected.  The  risers  are  spaced  5  ft.  apart.  The  flooring 
of  the  stand  is  made  up  in  sections  1  ft.  8  in.  wide  and 
10  ft.  long,  secured  to  the  risers  by  clips  which  extend 


FIG.  3— PORTABLE  GRANDSTAND  OP  WAYNE  IRON  WORKS 

under  the  flange  of  the  top  angles  of  the  riser  frames. 
The  seats  are  supported  on  pipe  pedestals  bolted  to  the 
floor  sections. 

Fig.  3  shows  a  section  of  a  patented  portable  stand 
built  by  the  Wayne  Iron  Works.  The  units  of  this  stand 
are  horizontal  sections  of  the  square  tower,  each  section 
being  interlocked  with  the  one  below  it.  Special  sections 
with  an  extension  arm  spanning  the  space  to  the  tower 
in  front  of  it  carry  the  alternate  levels  of  the  platform. 
Each  section  is  hinged  at  the  corners  in  such  a  way 
that  it  can  be  folded  up  for  storage. 

A  comparison  of  the  two  types  of  stand  seems  to 
favor  the  new  stand  Of  the  Department  of  Plants  and 
Structures,  in  so  far  as  its  usefulness  as  a  stand  goes. 
It  is  much  less  liable  to  collapse,  and  provides  clean 
seats  separate  from  the  platform.  The  Wayne  Iron 
Works  stand  is  more  economical  of  steel  and  as  almost 
no  bolting  is  necessary  it  can  be  erected  and  taken  down 
with  much  greater  ease. 


Mess  Costs  per  Man  per  Day  on 
Reclamation  Projects 

THE  following  tabulation  shows  the  cost  of  operat- 
ing messes  during  the  summer  of  1922  on  projects 
of  the  U.  S.  Reclamation  Service: 


FIG.  2— DET.4ILS  OF  NEW  YORK  STAND 

Two  of  the  intermediate  platform  steps  are  in  the  fore- 
ground. The  position  of  one  of  these  steps  can  be  seen  be- 
tween the  bench  supports  just  at  the  left  of  the  tree. 


Haul 

Cost     per 

Project 

Location 

Miles 

Man-Days 

Man-Day 

Flathead 

Hubbard  Dam 

16 

1,657 

$1.04 

Cirand    Vall.-> 

Camp  5 

12 

141 

.86 

King  Hill 

Camps  B,  C,  and  D 

10 

746 

1,18 

Klamath 

Langell  Valley 

45 

3,363 

1,32 

No.  Platte 

Interstate  &  No,  Port 

6 

1,454 

1   20 

No.  Platte 

Fort  Laramie 

13 

1,461 

1    19 

Riverton 

Diversion  Dam        , 

38 

1,048 

1    16 

Shoshone 

Willwood  and  Shoshone  Dams 

13 

1,448 

1   47 

Yakima 

Tieton  Dam 

26 

8,787 

1    19 
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Ice  Action  and  Corrosion  Destroy 
Old  Standpipe 

ON  APRIL  9  the  water-works  standpipe  at  Black 
River  Falls,  Wis.,  failed  by  breaking  off  at  a  point 
about  25  ft.  above  ground.  This  standpipe  was  16  ft. 
in  diameter  and  100  ft.  high.  The  plates,  as  near  as 
one  could  judge,  were  from  \  in.  to  h  in.  thick.  This 
standpipe  was  erected  in  1886. 

The  direct  failure  of  the  standpipe  was  probably  due 
to  ice  formation.  On  Saturday,  two  days  before  the  fail- 
urfe,  the  superintendent  reports  that  the  cake  of  ice  rose 
8  to  10  ft.  above  the  top  of  the  standpipe  and  remained 
there  most  of  the  time  while  he  was  pumping.  Saturday 
night  the  temperature  got  somewhat  colder,  and  after 
the  water  receded  in  the  standpipe  the  ice  also  receded 
from  view.  On  Sunday,  when  the  standpipe  was  again 
filled,  the  superintendent  was  unable  to  make  the  ice 
float  and  show  up  above  the  top  of  the  standpipe, 
although  he  overflowed  the  standpipe  for  a  considerable 
time.  Sunday  night  the  temperature  became  warm 
again,  and  on  Monday  morning,  when  it  was  still  quite 
warm,  pumping  began  at  about  6.45  a.m.  The  warm 
water  thawed  loose  the  enormous  cake  of  ice,  which 
must  have  been  in  the  neighborhood  of  90  ft.  in  height 
and  3  to  4  ft.  in  thickness  all  around  the  periphery  of 
the  standpipe.    At  7.30  the  standpipe  failed. 

At  just  what  point  this  ice  cake  happened  to  be  frozen 
to  the  standpipe  is  not  known,  so  that  it  is  impossible 


i 

INTERIOR  OF  CORRODED  SHELL.   GROOVED  VERTICALLY 

A  careful  examination  of  the  inside  of  the  standpipe 
revealed  the  fact  that  the  plates  near  the  top  were  little 
damaged  by  pitting  or  other  corrosion,  but  nearer  the 
base  more  and  more  pitting  appeared  until  finally  the 
pits  seemed  to  follow  in  channels,  so  that  at  the  point 
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AND    l-KAlJ.ME.NT.-5   Ol-    THE  ICE  CAKE  WIliCH  CAl  SElJ  IT.S  KAILI  HE 


to  say  whether  the  cake  fir.st  sank  or  whether  it  rose 
when  it  became  loo.sened  from  the  .standpipe,  but  it  must 
have  moved  in  one  direction  or  the  other,  and  the  impact 
was  enough  to  start  the  failure.  Per.son.s  who  saw  it 
said  the  standpipe  swayed  back  and  forth  for  a  con- 
siderable time  before  it  finally  collapsed. 

The  .standpipe  fell  to  the  south.  The  particular  reason 
for  its  breaking  off  25  ft.  above  the  ground  may  lie 
partly  in  the  fact  that  the  bottom  four  rows  of  plates 
were  thicker  metal  and  had  a  greater  resistance  to  the 
stresses  produced  by  the  ice. 

There  is  another  feature  of  this  failure  that  is  ex- 
tremely interesting.  This  standpipe  was  painted  but 
once,  and  that  was  when  it  was  first  put  up,  so  that 
corrosion  has  taken  place  on  the  inside  for  37  years. 
The  water  used  in  this  system  is  a  creek  water,  and  is 
very  soft  and  contains  much  organic  matter. 


of  rupture  the  plates  were  furrowed  as  by  a  planer. 
Undoubtedly,  when  the  water  receded  between  pumpings 
drops  of  water  colk-ctcd  and  .slid  down  the  plates,  the 
carljon  dioxide  in  the  water  combining  with  the  iron, 
continuation  of  this  process  picking  up  more  iron  and 
furrowing  deeper  and  deeper  into  the  plates.  At  some 
places  the  remaining  metal  of  the  standpipe  was  less 
than  i  in.  thick  and  appeared  to  be  greatly  laminated. 

In  the  views  of  the  standpipe  are  shown  some  very 
large  wooden  blocks  attached  to  its  upper  portion.  These 
blocks  originally  supported  a  wooden  balcony. 

The  city  is  now  using  the  2.'j  ft.  of  standpipe  for 
storage  and  pressure.  A  new  elevated  tank  or  stand- 
pipe  is  to  be  erected.  \V.  G.  KirchofTcr,  of  Madison, 
Wis.,  consulting  engineer  to  the  city  on  this  and  other 
water-works  improvements,  furnished  the  above  infor- 
mation on  the  failure. 
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Letters  to  the  Editoi* 

This  department  aims  to  be  a  forum  for  the 
discussion  of  the  views  of  engineers  and 
contractors.  The  range  of  interest  should 
be  as  wide  as  possible.  Contributors  are, 
therefore,  asked  to  make  their  letters  short. 


8= 


=3 


Constructive  Criticism  Needed 

Sir — I  am  pleased  to  endorse  your  editorial  on  page  1029 
of  Engineering  News-Record  of  June  14,  1923,  which  takes 
the  position  that  a  constructive  criticism  of  the  plan  of 
railroad  consolidation  is  much  to  be  desired.  It  was  my 
pleasure  to  attend  the  general  hearings  in  Washington  dur- 
ing which  the  tentative  plan  of  the  commission  was  dis- 
cussed, and  I  am  satisiied  of  the  correctness  of  your  position 
that  this  subject  needs  much  study  and  discussion.  A  com- 
plete scientific  investigation  of  this  problem  will  require 
much  additional  time. 

Washington,  D.  C.  EDWIN  F.  Wendt, 

June  19,  1923.  Consulting  Engineer. 


Louisville  Sewer  Contracts  and  Arbitration 

Sir Referring    to    the   editorial    in    Engineering    Neivs- 

Record,  June  14,  1923,  p.  1030,  it  seems  that  some  explana- 
tion should  be  made. 

Six  contractors  have  signed  written  assertions  about  the 
methods  our  engineers  employ.  Of  these  six  only  three 
have  ever  done  work  for  us,  one  has  never  submitted  a 
bid.  One  of  the  original  objectors  after  reading  a  reply 
to  his  assertions  has  recognized  the  justice  of  our  position 
by  recently  making  bids,  one  of  which  was  under  our  engi- 
neers' estimate  of  cost. 

The  Commissioners  of  Sewerage  of  Louisville  are  four 
of  the  leading  business  men  of  the  city,  two  of  whom  are 
Democrats,  and  two  Republicans,  the  mayor  being  an  addi- 
tional ex-ofRcio  member.  Not  one  of  them  can  made  or 
lose  a  penny  regardless  of  the  cost  of  building  the  sewers. 

These  five  men  have  agreed  to  sit  as  a  board  of  arbitra- 
tion and  hear  any  claim  which  any  contractor  may  present 
as  to  losses  due  to  arbitrary  rulings  of  the  engineer  or  a 
claim  in  equity  due  to  unforeseen  conditions  and  additional 
work.  It  is  significant  that  In  spite  of  general  statements 
made  by  two  contractors  not  a  single  claim  for  compensa- 
tion has  been  presented  to  the  commission  for  adjudication. 

They  have  not  tested  out  the  arbitration  clause  which 
they  now  have.  Further,  the  commission  has  not  said  that 
it  will  not  arbitrate  any  specific  matter  which  seems  to 
warrant  it,  but  it  has  refused  to  delegate  to  outside  parties 
the  responsibility  placed  upon  it  by  the  city  of  Louisville. 

The  commission  does  demand  and  expects  to  continue  to 
demand  that  sewers  be  laid  to  line  and  grade  and  that 
they  be  of  the  material  and  of  the  quality  set  forth  in  the 
specifications.  No  claim  has  been  made  that  it  has  ever 
demanded  anything  not  set  forth  in  the  contract  drawings 
and  specifications  placed  in  the  hands  of  the  contractors 
before  they  made  their  proposals. 

Losses  have  been  claimed  by  contractors.  Our  cost 
figures  show  on  two  contracts  that  the  excavation  did  cost 
more  than  the  prices  bid.  No  claim  that  our  inspectors 
have  been  arbitrary  in  their  rulings  can  be  substantiated 
regarding  these  losses. 

Another  loss  is  claimed  because  selected  earth  was  re- 
quired to  be  put  immediately  over  the  masonry  in  accord- 
ance with  the  specifications.  This  cpntractor  was  urged 
to  put  his  rock  on  one  side  of  the  trench  and  his  earth 
on  the  other  in  order  that  the  selected  earth  would  be 
available  to  place  over  the  sewer  barrel.  No  attention  was 
paid  to  this  suggestion  and  when  backfilling  was  com- 
menced the  earth  which  under  the  specifications  must  go 
in  first,  was  covered  with  rock  and  some  diflficulty  was 
experienced  in  getting  to  the  earth.  The  engineer  was  as 
liberal  in  this  matter  as  the  specifications  permitted. 


Another  claim  was  that  an  underdrain  was  not  continued 
throughout  the  entire  length  of  the  trench  and  that  this 
cost  the  contractor  money.  We  are  ready  to  adjudicate  this 
claim,  whenever  the  contractor  sees  fit  to  present  it,  on 
the  basis  of  equity  in  spite  of  the  fact  that  the  engineer's 
estimate  of  quantity  clearly  indicated  that  only  one-half 
the  length  of  the  sewer  would  have  an  underdrain. 

It  is  our  intention  to  build  the  best  sewers  that  can  be 
built.  Contractors  know  that  we  insist  on  high  class  work- 
manship and  should  take  this  into  consideration  in  making 
their  proposals.  P.  H.  HOGE,  Jr., 

Louisville,  Ky.  Secretary  and  Treasurer,  Com- 

June  20,  1923.  sioners  of  Sewerage  of  Louisville. 


A  Proposed  "Variation  of  Activated  Sludge 

Sir — Dr.  Buswell's  article  in  Engineering  News-Record, 
May  10,  1923,  on  the  "Importance  of  Oxygen  and  Stirring 
for  Activated-Sludge  Growth"  is  very  interesting  and  sug- 
gestive. This  article  and  your  editorial  upon  it  remind  us 
of  the  wastefulness  of  present  activated-sludge  methods  in 
the  use  of  compressed  air,  and  re-open  the  subject  of  what 
can  be  done  to  eliminate  this  waste. 

Some  very  convincing  evidence  is  brought  forward  by  Dr. 
Buswell  in  support  of  his  conclusion  that  activated  sludge 
will  grow  at  low  oxygen  levels,  and  that  the  principal  useful 
result  we  accomplish  by  the  liberal  use  of  air  in  the  acti- 
vated-sludge process  is  the  stirring  of  the  sewage  and  the 
holding  of  the  sludge  in  suspension.  Assuming  that  this 
conclusion  is  correct,  and  granting  that  compressed  air  is  a 
convenient  agent  for  stirring  the  sewage  and  elevating  the 
floe,  the  question  arises  as  to 
whether  our  present  method 
of  utilizing  air  for  these  pur- 
poses is  the  most  efficient 
that  can  be  devised.  When 
air  is  forced  in  quantity 
through  a  porous  plate  at  the 
bottom  of  an  ordinary  tank 
of  sewage,  it  generates  in 
the  sewage  strong  upward 
currents  which  are  opposed 
and  deflected  by  return  cur- 
rents from  the  surface,  caus- 
ing the  contents  of  the  entire 
tank  to  be  thrown  into  com- 
motion. In  watching  the 
whirling  and  eddying  of 
the  liquid  in  a  typical  activating  tank,  one  is  led  to  the 
thought  that  this  process  is  destructive  of  energy,  and  that 
efficiency  in  the  use  of  air  would  be  promoted  by  controlling 
the  currents  which  are  generated. 

While  studying  over  this  subject,  the  following  ideas  have 
presented  themselves  to  the  writer:  (1)  If  a  portion  of  our 
object  is  to  elevate  the  floe  to  counteract  its  tendency  to 
sink  through  the  sewage  to  the  bottom  of  the  tank,  would 
it  not  be  advantageous  to  do  this  by  continually  gathering 
the  sewage  rich  in  floe  from  the  lower  part  of  the  tank  and 
raising  it  quietly  and  efficiently  to  the  upper  part  of  the 
tank  by  means  of  an  air-lift?  Reason  tells  us  that  this 
would  require  less  air  than  the  agitation  process  with  its 
conflicting  and  opposing  currents.  (2)  If  the  remainder 
of  our  object  is  to  bring  each  particle  of  the  floe  into 
intimate  contact  with  successsive  portions  of  the  surround- 
ing aerated  sewage,  could  we  not  accomplish  this  by  other 
means  than  violent  stirring?  Would  not  the  same  result 
be  secured  by  allowing  a  continual  supply  of  floe  particle? 
to  settle  under  their  own  weight  through  a  region  of 
quiescent  aerated  sewage? 

For  carrying  out  these  ideas,  the  arrangement  of  tank 
and  air-lift  shown  in  the  figure  has  suggested  itself.  This 
arrangement  provides  for  the  circulation  of  the  sewage 
through  a  series  of  zones,  the  action  proposed  for  each  zone 
being  as  follows: 

(1)  Zone  of  Aeration:  Here  the  sewage  is  intimately 
mixed  with  finely  divided  air  rising  from  the  porous  plate. 
Each  particle  of  floe  is  surrounded  by  tiny  eddies  generated 
by  the  rising  bubbles.     These  eddies  sweep  away  the  by- 
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products  of  biologic  growth,  diffuse  the  oxygen  absorbed, 
and  bring  the  dissolved,  colloidal,  and  suspended  organic 
matter  into  close  contact  with  the  floe  particles. 

(2)  Air-Lift  Zone:  Aerating  effects  are  continued.  Mix- 
ture of  air,  sewage,  and  floe  rises  at  velocity  of  greatest 
air-lift  efficiency.  Large  eddy-currents,  impacts,  and  short 
circuiting  of  flow  cannot  occur. 

(3)  Air-Releasing  Zone:  Mixture  of  air  bubbles,  sewage, 
and  floe  spreads  out  on  surface  of  tank  while  air  is  being 
released. 

(4)  Settling  Zone:  Floe  particles  settle  downward  through 
quiescent  sewage,  growing  in  size  and  firmness,  and  sweep- 
ing from  the  sewage  its  dissolved,  colloidal,  and  suspended 
organic  matter. 

(5)  Collecting  Zone:  Settling  sludge  is  here  collected  and 
directed  toward  the  entrance  of  the  riser.  Concentration 
of  sludge  particles  to  the  exclusion  of  oxygen-bearing  water 
is  prevented  by  constant  withdrawal  from  below. 

The  above  proposals  for  securing  economy  of  air  in  the 
activated-sludge  process  seem  to  offer  an  interesting  field 
for  study  and  experiment.  As  a  help  in  planning  such 
experiments,  any  suggestions  or  criticisms  by  others  who 
have  been  working  along  similar  lines  would  be  appreciated 
by  the  writer.  Harold  A.  Thomas, 

Terre  Haute,  Ind.,       Professor  of  Hydraulic  Engineering, 

May  14,  1923.  Rose  Polytechnic  Institute. 


Clay  Brick  Interests  Criticise  Tests 

Sir — Because  the  comparative  tests  of  clay  and  concrete 
brick  piers  made  recently  by  Columbia  University  were 
conducted  under  conditions  which  differ  widely  from  cur- 
rent practice  in  the  field,  the  Board  of  Directors  of  The 
Common  Brick  Manufacturers'  Association  of  America,  on 
June  12,  unanimously  rejected  the  test  results  as  recently 
published  by  Columbia  University  (Engineering  News- 
Record,  May  31,  1923).  The  United  States  Bureau  of 
Standards  was  also  asked  to  conduct  at  the  earliest  possible 
moment  comparative  tests  on  clay  and  concrete  brickwork 
so  that  the  construction  industry  might  have  the  truth  as 
to  the  real  properties  of  each  kind  of  material. 

Taking  up  the  report  in  detail,  in  the  first  place  mortar 
was  used  which  is  not  comparable  to  that  employed  in 
ordinary  construction.  Although  the  tests  were  made  upon 
brickwork  supposed  to  represent  New  York  City  practice,  the 
mortar  was  1 : 3  portland  cement  mortar.  The  report  does  not 
state  that  any  lime  whatever  was  used  in  this  mortar,  and 
presumably  there  was  none.  The  New  York  Building  Code, 
however,  specifically  permits  a  certain  percentage  of  the 
cement  in  cement  mortar  to  be  replaced  by  lime  and  this 
is  typical  of  building  codes  throughout  the  land.  This 
provision  is  intended  to  allow  the  use  of  a  much  more 
practical  mortar  than  1:3  cement  mortar  could  possibly  be. 
I  doubt  whether  any  reader  of  Engineering  News-Record 
has  ever  put  through  a  complete  job  using  pure  cement 
mortar  without  any  lime  in  it.  Such  mortar  works  ".short," 
and  requires  much  greater  time  for  the  laying  of  a  piece 
of  brickwork  than  where  the  usual  percentage  of  lime  is 
used.  It  would  be  an  extremely  difficult,  if  not  impossible, 
matter  to  get  such  mortar  employed.  The  saving  to  the 
contractor  in  material  and  in  bricklayers'  time  and  the 
better  grade  of  work  resulting  from  the  addition  of  lime 
to  cement  mortar  presents  such  a  powerful  combination 
of  reasons  for  the  contractor  to  use  it  that  only  the  most 
vigilant  and  constant  inspection  could  in.sure  the  type  of 
mortar  used  in  this  series  of  tests.  Why  was  not  mylar 
used  comparable  to  that  employed  in  actual  construcWon  7 

Again,  I  would  draw  the  attention  of  those  of  your 
readers  who  are  practical  masons  or  who  are  familiar  with 
practical  work  to  the  illustrations  of  the  typical  fractures 
of  test  specimens  shown  on  pp.  gfiO-OOl  of  the  article  of 
Engineering  News-Rcrord.  Again,  I  would  be  content  to 
leave  it  to  the  good  judgment  <.f  tli'  -"  mm  as  to  whether, 
with  a  pure  cement  mortar  in  •'  !  m  thf  proportion  of 
one  part  of  portland  cement  to  tin.,  i-irts  .sand,  they  ever, 
in  the  whole  course  of  their  experience,  saw  brickwork 
bid  up  with  such  full  and  perfect  joints  as  those  shown 
in  the  illustration.     You  will  mdc  th.it  f^vf-ry  joint  is  abso- 


lutely full  of  mortar,  in  spite  of  the  fact  that  cement 
mortar  works  "short."  The  following,  however,  is  quoted 
from  the  report:  "The  joints  were  struck  off  flush,  and 
no  special  care  was  taken  to  produce  other  than  a  good 
grade  of  common  brick  masonry." 

Your  readers  will  also  recall  that  it  is  much  simpler 
to  apply  plaster  or  stucco  to  a  brick  wall  than  to  concrete 
and  that  the  bond  between  brick  and  the  plaster  or  stucco 
is  almost  always  good.  We  are  invited  to  believe,  however, 
that,  where  the  concrete  surface  is  a  brick  and  the  mortar 
is  in  the  form  of  a  mortar  joint,  by  some  mysterious  means 
a  better  bond  is  secured  than  with  a  real  brick.  Possibly 
the  following  extract  from  the  report  may  have  some  bear- 
ing upon  this  very  extraordinary  conclusion:  "After  con- 
struction they  (the  piers)  were  sprinkled  daily  with  water 
for  about  one  week."  Has  any  mason  contractor  reader  of 
this  paper  ever  sprinkled  a  wall  daily  for  one  week  after 
he  has  built  it? 

It  is  a  fact  also  that  concrete  brick  are  much  harder  to 
lay  than  real  brick,  owing  to  the  thin  film  of  cement  which 
forms  their  outside  surface  and  which  causes  them  to 
slide  on  the  mortar  bed.  The  bricklayer  has  to  spend  con- 
siderable time  keeping  the  wall  in  line  and  nursing  it  along 
and  this  condition  is  aggravated  in  cold  weather.  This 
may  be  the  reason  why  these  brick,  according  to  the  report, 
were  laid  dry  and  may  also  have  some  bearing  on  the  fact 
that  the  piers  were  aftenvard  sprinkled  daily. 

The  common  brick  industry  now  submits  that  in  all  fair- 
ness a  series  of  tests  be  conducted  under  conditions  com- 
parable to  those  found  in  actual  construction  upon  piers  of 
the  same  size  as  those  recently  tested  in  Columbia  Uni- 
versity, to  be  made  by  an  impartial  and  competent  labora- 
tory, preferably  that  of  the  United  States  Bureau  of 
Standards;  that  the  selection  of  the  material  and  building 
of  the  piers  be  done  under  the  supervision  of  competent 
engineers,  so  that  the  construction  industry  may  have  the 
truth  regarding  the  comparative  merits  of  clay  and  con- 
crete brick.  Wiluam"  Carver, 
Architect,  Common  Brick  Manufacturers' 

Cleveland,  Ohio,  June  18.  Association  of  America. 


Where  Home-Use-Only  Products  Control 
Would  Lead 

Sir-^Your  editorial  in  the  June  21  issue,  entitled  "In- 
terstate Power  Transmission,"  in  which  you  comment  on 
the  West  Virginia  natural  gas  ruling  of  the  United  States 
Supreme  Court,  is  both  timely  and  interesting.  The  Maine 
idea  of  confining  within  the  state  the  use  nf  its  natural 
resources  is  too  selfish  and  misguided  to  find  wide  .ac- 
ceptance. If  Maine  should  carry  this  principle  to  its 
logical  conclusion  and  prohibit  the  export  of  that  other 
great  natural  resource  of  hers,  the  potato,  to  say  nothing 
of  her  timber,  fish,  etc.,  she  would  soon  be  in  a  bad  way! 
In  the  case  of  New  York  State,  it  is  significant  that 
Governor  Smith  reverses  his  position  on  the  question  of 
the  export  of  electric  energy. 

The  United  States  .Supreme  Court  in  this  ruling  in  the 
West  Virginia  case  merely  confirms  a  prior  ruling  in  the 
West  I'.  Kansas  Natural  Gas  Co.  (221  U.  S.  229,255)  case 
of  a  few  years  ago.  The  State  of  Oklahoma  undertook 
by  statute  to  prevent  the  piping  of  natural  gas  out  of 
the  state.  The  Supreme  Ciiurt  decided  that  no  state  has 
the  power  to  prohibit  the  sale  or  shipment  of  i^s  produc's 
to  other  states.  Justice  McKennn  said  in  part  as  follows: 
"If  the  states  have  such  power  a  singular  situation  might 
result.  Pennsylvania  might  keep  its  coal,  the  Northwest 
its  timber,  the  mining  states  their  minerals.  And  why 
may  not  the  products  of  the  field  be  brought  within  the 
principle*?  To  what  con.sequences  does  such  power  tend? 
If  one  state  has  it,  all  states  have  it;  embargo  may  be 
retaliated  by  embargo;  commerce  halted  at  state  lines." 

So  long  as  our  Supreme  Court  has  the  clarity  of  thought 
and  breadth  of  vision  indicated  in  these  two  decisions,  the 
country  has  little  to  fear  from  the  thoughtless  and  the 
radical.  E.  A.  Van  Dusen. 

Poughkeepsie,  N.  Y.,  June  22. 


1138 


ENGINEERING     NEWS-RECORD 


Vol.  90.  No.  26 


News  of  the  Wfeek 

CURRENT    EVENTS     IN     THE    CIVIL    ENGINEERING     AND    CONTRACTING     FIELDS 

Two-Car  Elevated  Train  Plunges  30  Ft.  to  Street 
in  Brooklyn ;  Seven  Persons  Killed 


Shandaken  Tunnel  to  Be  Put  in 
Operation  Jan.  1 

Preparatory  to  putting-  into  use  Jan- 
uary 1,  1924,  the  Shandaken  Tunnel, 
the  Board  of  Water  Supply  of  the  City 
of  New  York  will  soon  advertise  a 
contract  for  clearing  of  the  Schoharie 
Reservoir  which  contract  also  includes 
construction  of  a  rock-filed  timber  crib 
dam  which  will  serve  to  divert  water 
into  the  tunnel.  Most  of  the  clearing 
will  be  done  during  the  season  of  1924. 
Contractors  who  are  interested  in  the 
work  may  obtain  preliminary  informa- 
tion at  the  office  of  the  Board  of  Water 
Supply,  Municipal  Building,  New  York 
City.  

Feiker  Enters  Consulting  Field 

F.  M.  Feiker,  formerly  vice-president 
of  the  McGraw-Hill  Company,  Inc.,  and 
more  recently  on  leave  of  absence  as 
special  agent  to  the  Department  of 
Commerce  at  Washington,  will  after  his 
return  from  Washington,  be  associated 
with  the  staff  of  the  Society  for  Elec- 
trical Development,  522  Fifth  Ave., 
New  York  City.  Mr.  Feiker  will  be 
available  to  act  as  a  special  counselor 
to  engineers,  manufacturers,  central 
stations,  jobbers,  contractor-dealers 
and  publishers,  for  which  his  special 
trainmg  and  wide  knowledge  in  the  en- 
gineering publishing  and  public  rela- 
tions fields  of  many  industries  well 
qualify  him.  Mr.  Feiker  will  retain  a 
consulting  relation  to  the  McGraw-Hill 
Co.,  Inc.,  and  he  will  continue  in  a 
similar  capacity  his  relations  to  the 
problems  of  personnel  and  organization 
of  the  Department  of  Commerce  at 
Washington. 


Rear  Truck  on  Second  Car  Becomes  Derailed  on  Tangent  Track; 
Two  Score  Injured;  Wooden  Car  Bodies  Built  in  1898 


Howard  B.  Gill  Leaves  A.G.C. 

Howard  B.  Gill,  who  for  the  past  four 
years  has  been  connected  with  the 
Associated  General  Contractors  of 
America,  fii'st  as  assistant  secretary 
and  then  for  three  years  as  publication 
manager,  is  soon  to  leave  the  Associa- 
tion and  become  publicity  and  financial 
secretary  of  the  National  Council  for 
Prevention  of  War.  Mr.  Gill  became 
assistant  secretary  in  May,  1918,  hav- 
ing been  first  secured  to  take  charge  of 
and  publish  the  proceedings  of  the  or- 
ganization meeting  of  the  A.G.C.  in 
Chicago  in  November  of  1918.  Mr.  Gill 
organized  the  committee  in  research 
work  of  the  association  and  established 
the  monthly  magazine  now  known  as 
the  Coijstructor.  He  also  established  the 
statistical  service  published  in  Index. 

The  National  Council  for  Prevention 
of  War,  with  which  Mr.  Gill  becomes 
associated,  is  a  federation  of  thirty-six 
national  organizations,  including  the 
National  Board  of  Farm  Organizations,- 
National  Education  Association,  Na- 
tional Consumers'  League,  etc.  Its  offi- 
cers and  executive  board  include 
President  Lowell,  of  Harvard,  Jane 
Addams,  Will  Irwin,  William  Allen 
White,  President  Hibben,  of  Princeton, 
and  other  publicists  and  leaders  in 
national  life. 


Menden  Issues  Statement 

A  statement  was  issued  by  W.  S. 
Menden,  president  of  the  Brooklyn- 
Manhattan  Transit  Co.  several  hours 
after  the  accident,  and  after  he  had 
personally  looked  over  the  track  and 
wreckage.     This  statement   follows: 

?.Ir.  Menden,  president,  stated  late 
this  evening  (June  25)  that  the  in- 
vestigation of  cause  of  the  accident 
this  afternoon,  while  not  complete, 
indicates  that  the  rear  truck  of  the 
rear  car  of  the  two-car  train  was 
derailed,  for  some  cause  not  yet  as- 
certained, at  the  frog  of  the  switch 
just  east  of  the  Atlantic  Ave.  sta- 
tion, causing  the  rear  car  to  be  pre- 
cipitated into  the  street,  dragging 
the  forward  truck  of  the  roar  car 
and  the  entire  forward  car,  with  its 
trucks,  into  the  street,  leaving  the 
truck  which  was  first  derailed  on  the 
structure  practically  at  right  angles 
t.:  the  running  rail. 

"The  track  and  switches  at  the 
location  in  question  had  been  in- 
spected in  the  morning  and  found  in 
good  condition.  Both  cars  of  the 
train  had  been  inspected  June  15, 
1923,  in  accordance  with  the  estab- 
lished practice  and  found  O.K.  The 
two  cars  in  the  train  had  been  oper- 
ated on  the  same  line  over  the  same 
switch  and  frog  for  nine  trips  on  the 
same  day  without  any  difficulty  of 
any  kind.  The  train  was  in  charge 
of  an  experienced  motorman  with  a 
good  record. 

"The  investigation  is  being  con- 
tinued in  co-operation  with  public 
authorities  to  ascertain  more  defi- 
nitely the  cause  of  the  derailment." 


Am.  Soc.  C.  E.  Takes  Prompt 

Action  on  Ousting  of 

Arthur  P.  Davis 

Steps  to  investigate  the  ousting  of 
Arthur  P.  Davis  from  the  position  of 
director  of  the  U.  S.  Reclamation 
Service  were  taken  by  the  Executive 
Committee  of  the  American  Society 
of  Civil  Engineers  on  June  25.  A 
special  investigating  coftimittee  is  be- 
ing formed.  Meanwhile  data  for  the 
committee  is  being  gathered.  Ex- 
director  Davis  and  Secretary  Work 
have  been  requested  to  submit  state- 
ments of  their  respective  sides  of  the 
case  and  telegi'ams  have  been  sent  to 
engineers  in  the  West  asking  for  facts 
and  opinions  on  the  subject.  It  is 
hoped  that  the  investigating  committee 
will  be  able  to  report  to  the  Board  of 
Direction  July  9,  at  the  summer  meet- 
ing of  the  society  at  Chicago. 


Seven  persons  were  killed  and  more 
than  two-score  injured,  some  of  them 
seriously,  when  a  two-car  train  of  the 
Brooklyn-Manhattan  Transit  Co.,  on 
its  way  from  Bay  Ridge  to  Manhattan, 
became  derailed  near  the  Atlantic  Ave. 
station  in  Brooklyn,  New  York,  and  fell 
from  the  elevated  structure  to  the 
pavement  about  30  ft.  below.  Just  what 
caused  the  derailment  is  now  the  sub- 
ject of  a  series  of  investigations  be- 
ing undertaken  by  the  transit  company 
and  the  Department  of  Plants  and 
Structures,  of  this  city.  The  accident 
occurred  about  two  o'clock  the  after- 
noon of  June  25,  and  about  60  to  70 
passengers  occupied  the  two  cars. 

An  examination  of  the  track  where 
the  accident  occurred  seemed  to  in- 
dicate that  the  rear  truck  of  the  rear 
car  was  the  first  to  derail,  an  assump- 
tion borne  out  by  a  statement  issued 
late  on  the  day  of  the  accident  by 
W.  S.  Menden,  president  of  the  newly 
reorganized  company,  which  changed 
its  corporate  name  but  a  few  weeks 
ago  from  the  Brooklyn  Rapid  Transit 
Co.  The  first  indications  of  derail- 
ment were  noticeable  at  the  heel  of  the 
frog.  The  train  was  trailing  a  cross- 
over switch  located  about  half  way  be- 
tween a  curve  and  the  Atlantic  Ave. 
station,  on  a  stretch  of  tangent  track 
roughly  estimated  as  500  ft.  long. 

Condition  of  Frog 

The  heel  of  the  frog  showed  slight 
abrasions.  The  fishplate  which  con- 
nected the  "wing  guard  rail  to  the  frog 
casting  was  loose,  there  being  a  play  of 
about  an  inch  in  this  wing  across  the 
ties.  The  first  indications  of  cutting 
by  the  wheel  flange  on  the  ties  was  im- 
mediately in  front  of  the  frog.  This 
cutting  of  the  ties  continued  up  and 
across  the  ties  until,  at  a  distance  about 
10  ft.  beyond  the  point  of  swatch,  the 
rear  truck  apparently  became  detached 
from  the  body  of  the  car.  This  rear 
truck,  according  to  the  statement  of 
Mr.  Menden,  was  the  one  that  remained 
on  the  elevated  structure,  all  the  others 
being  carried  to  the  street  below.  A 
thorough  examination  is  to  be  made  of 
this  truck  to  determine  if  there  was  any 
structural  weakness  that  might  have 
contributed  to  the  derailment. 

The  cars,  when  they  fell,  were  badly 
splintered,  and  considering  the  age  of 
the  rolling  stock,  it  is  remarkable  that 
there  was  not  greater  loss  of  life.  The 
cars  were  built  by  the  Pullman  Co.  in 
1898,  and  were  first  used  when  the  ele- 
vated line  was  a  steam  road.  When  the 
line  was  electrified  (the  electrification 
beginning  in  1898)  new  trucks  replaced 
the  old  ones. 

A  number  of  investigations  into  the 
cause  of  the  accident  are  being  carried 
{Continued  an  p.  1141) 
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Davis  Removal  Part  of 
General  Upheaval 

Reported  in  Washington  that  Engineers 

Will  Be  Replaced  in  all  Projects 

By  Business  Men 

Following  the  removal  of  Arthur  P. 
Davis  as  director  of  the  United  States 
Reclamation  Service  last  week,  there 
have  been  a  number  of  reports  in 
Washington  regarding  the  future  policy 
of  the  Interior  Department  in  the  con- 
duct of  the  Reclamation  Service.  Secre- 
tary Work,  of  the  Department  of  In- 
terior, is  in  the  West  at  the  present 
time  and  has  refused  to  give  out  any 
definite  interview.  However,  other  offi- 
cials of  the  department,  who  may  not 
be  quoted,  are  responsible  for  state- 
ments of  the  intentions  in  the  depart- 
ment. 

In  the  first  place,  it  may  be  said  that 
Director  Davis  resigned  at  the  request 
of  the  secretary,  who  gave  no  other 
reason  than  that  he  proposed  to  put 
this  branch  of  the  Interior  Department 
on  a  business  basis.  Mr.  Davis  there- 
upon demanded  a  hearing  under  the 
civil  service  regulations,  but  he  was  in- 
formed by  the  secretary  that  such  a 
hearing  was  not  necessary  because  he 
had  not  been  removed  from  office,  but 
rather  the  office  had  been  abolished.  By 
abolishing  the  old  title  of  director  and 
giving  the  incoming  head  of  the  serv- 
ice the  name  of  Commissioner  of  Rec- 
lamation, it  becomes  unnecessary  for 
the  secretary  to  give  a  statement  in 
writing  to  the  dismissed  director  as  to 
why  he  was  discharged  from  the  serv- 
ice. 

Other  Substitutions  Possible 

It  is  understood  further  that  Secre- 
tary Work  plans  to  carry  his  reorgan- 
ization of  the  service  to  the  point  where 
he  will  substitute  business  men  for  the 
technically  trained  project  managers  on 
the  irrigation  works  in  the  West.  The 
reason  for  this  move,  together  with  the 
inside  explanation  of  why  Mr.  Davis 
was  removed,  is  not  officially  availabb. 
The  following  statement,  however,  may 
be  accepted  as  a  fair  picture  of  the 
views  of  Dr.  Work,  the  Secretary  of 
the  Interior: 

"In  the  natural  evolution  of  the  Rec- 
lamation Service,  the  engineering  prob- 
lems are  being  subordinated  to  the  busi- 
ness policy  of  making  a  commercial 
success  of  the  farms  embraced  in  re- 
claimed areas.  The  engineering  prob- 
lems now  are  such  that  they  can  be  han- 
dled by  the  chief  enjjineer  of  the  serv- 
ice. The  crying  need  of  reclamation  is 
to  devise  means  whereby  the  individual 
fan.-.ers  can  make  reasonable  profits. 
Under  present  conditions,  their  earn- 
ings are  inadequate.  They  cannot  pay 
cvjn  the  water  charges.  Drastic  stcp.s 
mnst  be  taken  if  the  overhead  is  to 
be  cut  down  and  the  great  commercial 
problem  of  making  their  farms  pay 
snlvofi.  The  West  believes  the  f'^ming 
of  these  reclaimed  lands  is  economically 
sound.  Under  proper  direction,  the 
farriers'  deficits  can  be  change!  into 
profits. 

"Governor  Davis,  the  new  commis- 
sioner, Is  believed  to  be  the  type  of 
man  who  can  accomplish  that  purpose. 
His  long  association  with  the  farmers' 
problems  on  reclamation  projrrti  and 
the  fact  that  he  has  been  the  pi.  il'  ' 
for  several  years  of  the  Westeni  : 
Reclamation  Association,  fit  him  f  ;  '"• 
task  of  <;."'.  ing  the  business  probl''iiiH 


Col.  Sawyer  New  A.G.C.  Secretary 

Col.  D.  H.  Sawyer  has  been  appointed 
secretary  of  the  Associated  General 
Contractors  of  America  effective  July  1, 
according  to  announcement  by  Gen. 
R.  C.  Marshall,  Jr.,  manager  of  the 
Association.  He  will  succeed  Eugene 
Young,  who  recently  resigned  the  office 
to  enter  private  business  in  Minne- 
apolis. While  the  appointment  is  not 
formally  effective  until  July  1,  Col. 
Sawyer  is  already  at  the  Washington 
headquarters  of  the  A.G.C.  familiariz- 
ing himself  with  the  details  of  the 
office. 

Col.  Sawyer  is  a  native  of  Illinois 
and  a  graduate  of  the  engineering  col- 
lege of  the  University  of  Illinois.  He 
has  had  wide  experience  as  a  construc- 
tor and  as  an  engineer.  For  several 
years  he  was  chief  engineer  of  the  Illi- 
nois Traction  System.  Later,  he  be- 
came a  member  of  Sawyer  Bros.,  con- 
sulting engineers,  with  offices  in  Seattle 
and  Spokane. 

When  the  United  States  entered  the 
World  War,  Col.  Sawyer  joined  the 
Construction  Division  of  the  War  De- 
partment, being  commissioned  a  colonel. 
Camp  Brant  and  Camp  Bragg  were 
constructed  under  his  direction,  as  was 
the  nitrate  plant  at  Cincinnati. 


of  the  reclamation  farmer.  In  that 
connection  it  was  pointed  out  that  Gov- 
ernor Davis  would  delegate  all  engi- 
neering matters  to  W.  E.  Weymouth, 
the  chief  engineer  of  the  service,  who 
has  the  confidence  of  all  water-users. 
Secretary  Work,  however,  recognized 
the  value  to  the  service  of  the  dismissed 
director  and  tendered  him  employment 
at  $20  a  day  to  act  as  consulting  engi- 
neer of  the  service.  This  Mi\  Davis  de- 
clined. 

"In  addition  to  the  principle  involved 
in  making  the  change,  there  also  was 
the  matter  of  Mr.  Davis'  personality. 
He  had  served  under  several  secretaries 
and  had  come  to  regard  the  job  as  his 
own.  He  was  in  many  cases  arbitrary 
and  frequently  insisted  on  having  his 
own  way.  At  times  he  insisted  on  fol- 
lowing his  judgment  rather  than  that  of 
the  Secretary  of  the  Interior.  This  led 
to  serious  trouble  between  him  and 
Secretaries  Lane  and  Fall.  He  is  that 
type  of  capable  man  who  refuses  to 
play  the  game  and  who  makes  team 
work  impossible." 

It  may  be  further  stated  that  Retir- 
ing Director  Davis  did  not  feel  at  lib- 
erty to  leave  the  Reclamation  Service 
of  his  own  motion.  He  frequently  has 
declined  offers  which  carried  with  them 
much  higher  salaries.  With  legis'.ition 
finally  on  the  statute  books,  which  if 
carried  into  effect  carefully,  would 
mean  the  full  reclamation  of  the  West, 
it  has  been  his  avowed  purpose  to  stay 
in  the  i)ath  of  those  who  would  repudi- 
ate reclamation  obligations  and  of  those 
who  would  dilute  the  fund  by  overload- 
ing it  with  new  projects.  In  both  of 
these  stanrls,  ho  has  had  the  consi.stent 
support  of  the  conservative  business 
element  in  the  West.  The  fact  that  Mr. 
Davis  has  been  dismissed  does  not  re- 
move him  entirely  from  that  path.  He 
expects  lo  find  means  whereby  he  can 
continue  to  be  a  thorn  in  the  side  of 
those  who  threaten  the  ultimate  success 
of  the  whole  conception  by  catering  to 
the  selfish  desires  of  those  who  would 
attach  more  importance  to  immediate 
prrsonal  advantages  than  to  the  future 
of  reclamation  as  a  whole. 


Western  Society  Holds 
Annual  Meeting 

Engineers  Seen  as  Treasury  Watchdogs, 

Public    Protectors,    Financiers    and 

Practical  Men — Society's  Work 

The  engineer's  relations  to  financial 
affairs  were  presented  in  two  different 
aspects  by  two  addresses  at  the  fifty- 
third  annual  meeting  and  dinner  of  the 
Western  Society  of  Engineers,  held  at 
Chicago  on  June  18.  His  relation  to 
authorizations  for  and  construction  and 
maintenance  of  public  improvement 
work  was  the  main  feature  of  the  ad- 
dress of  the  incoming  president,  Charles 
A.  Morse.  He  urged  that  the  Society 
take  an  active  part  in  public  affairs 
not  merely  to  inform  the  membership, 
but  more  especially  to  keep  the  general 
public  informed  before  it  authorizes 
expenditures  on  improvements,  and  to 
support  the  public  official  who  is  trying 
to  run  his  department  economically. 

Closer  understanding  between  the 
engineer  and  the  banker  in  regard  to 
private  investments  were  advocated  by 
E.  Hill  Leith,  of  Halsey,  Stuart  &  Co., 
who  emphasized  the  fact  that  the  en- 
gineer must  rely  on  the  banker  to 
handle  securities  which  provide  funds 
for  his  enterprises,  and  the  banker 
must  rely  upon  the  engineer  to  safe- 
guard his  construction  investments. 

Opportunities  and  responsibilities  of 
the  engineer  in  the  development  of  the 
future  "greater  Chicago"  were  visual- 
ized in  the  address  of  J.  L.  Hecht,  re- 
tiring president,  who  stressed  the  point 
that  in  the  development  of  a  great  and 
connected  residential  and  industrial  dis- 
trict, composed  of  many  separate  com- 
munities whose  public  work  and  serv- 
ices are,  however,  part  of  a  compre- 
hensive plan,  the  problems  are  those 
which  must  be  prosecuted  under  the 
direction  of  competent  engineers. 

Washington  Award  Made 

Presentation  of  the  Washington 
Award  to  Captain  Robert  W.  Hunt  was 
the  prominent  feature  of  the  meeting. 
This  presentation  was  made  by  W.  L. 
Abbott,  who  reviewed  Captain  Hunt's 
close  connection  with  the  development 
of  the  iron  and  steel  industry  of  the 
United  States  since,  at  the  age  of  21, 
he  threw  in  his  fortune  with  the  old 
Cambria  Iron  Works.  His  life's  work 
in  this  direction,  his  liberal  assistance 
in  establishing  and  aiding  the  work  of 
engineering  societies,  the  efficiency  and 
engineering  skill  of  the  business  enter- 
prise which  he  established,  as  well  as 
his  personal  attainments  and  char- 
acter were  all  considered  in  selecting 
him  as  the  recipient  of  the  award  for 
1922. 

In  reviewing  the  year's  work,  Mr. 
Hecht  pointed  out  that  there  was  a 
balance  of  ?K2S  instead  of  last  year's 
deficit  of  $1..'>74.  Nine  members  have 
been  lost  by  death  and  there  is  a  net 
membership  of  1,!)97,  not  includingr  a 
number  who  are  expected  to  be  rein- 
stated on  payment  of  back  duos.  Dur- 
ing the  year  thirty-seven  meetings  were 
hold,  with  an  average  attendance  of 
172.  Among  the  committees,  notable 
wo'-'<  has  been  done  by  the  committee 
on  public  affairs. 

Offiiers  for  the  year  >rere  announced 
as  follows:  President,  Charles  A. 
Morse,  chief  engineer  of  the  Chicago, 
Rock  Island  &  Pacific  Ry. ;  vice- 
presidents,  K.  T.  Hnwson,  Horace  Car- 
f enter,  H.  H.  Clark;  treasurer.  Gen.  W. 
land;  secretary,  Edgar  S.  Nethercut. 
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Engineering  Educators  Meet 
at  Ithaca 

"Training  for  Leadership"  Keynote  of 

Papers — Comprehensive  Survey 

Probable 

One  of  the  most  successful  meetings 
of  the  Society  for  the  Promotion  of 
Engineering  Education  was  held  at  the 
College  of  Engineering  of  Cornell  Uni- 
versity, in  Ithaca,  N.  Y.,  from  June  20 
to  23.  Nearly  300  members  and  guests 
were  in  attendance,  fully  two-thirds  of 
whom  came  from  out  of  town.  The 
outstanding  feature  of  the  meeting  was 
a  series  of  papers  all  grouped  under 
the  general  head,  "Training  for  Leader- 
ship." In  addition,  there  were  the  usual 
committee  reports,  special  conferences 
of  the  deans,  the  teachers  of  English, 
the  drawing  teachers,  etc.,  and  a 
thought-provoking  suggestion  as  to  im- 
provement in  the  theory  of  engineering 
courses  by  Prof.  Edwin  Bennett,  of  the 
University  of  Wisconsin. 

Progress  was  reported  in  the  work  of 
the  so-called  development  committee 
appointed  last  year  to  formulate  an 
answer  to  the  question,  "What  can  the 
society  do  in  a  comprehensive  way  to 
develop,  broaden  and  enrich  engineering 
education?"  It  has  had  a  number  of 
meetings  and  has  succeeded  in  interesL 
ing  several  of  the  large  foundations, 
notably  the  Carnegie  Corporation,  in 
a  comprehensive  study  of  engineering 
education.  The  Carnegie  Corporation 
board  is  yet  to  meet,  but  DV.  Pritchett, 
its  head,  thinks  the  prospect  of  some 
funds  being  awarded  the  study  distinctly 
favorable.  This  study  is  to  be  carried 
on  under  the  direction  of  the  society 
vvith  a  paid  director  and  is  to  be  dis- 
tinct from  some  previous  studies  in 
that  each  one  of  the  engineering  schools 
is  expected  to  make  an  exhaustive  in- 
vestigation of  its  own  curriculum  and 
administration  as  a  preliminary  to  the 
work  of  the  general  inquiry.  In  a 
letter  to  Dr.  Pritchett,  it  is  stated  that 
"It  is  proposed  that  the  investigations 
of  the  society  be  directed  to  a  study 
of  the  objects  of  engineering  education 
and  the  fitness  of  the  present-day  cur- 
riculum for  preparing  a  study  for  his 
profession.  It  will  study  the  process 
by  which  the  curriculum  of  fifty  years 
ago  has  come  to  its  present  form;  it 
will  seek  to  set  forth  the  nature  and 
the  weakness  of  the  curriculum  as  at 
present  administered;  and  it  vrill  indi- 
cate such  modifications  or  developments 
as  would  seem  to  make  for  a  sound,  well 
balanced  and  fruitful  course  of  study 
for  engineering  students." 

Kimball  Opens  Discussion 

Dean  D.  S.  Kimball,  of  Cornell  Uni- 
versity, opened  the  discussion  on 
"Training  for  Leadership."  He  out- 
lined the  development  of  the  industrial 
control  of  the  world  and  said  that  the 
engineer  unquestionably  is  soon  to  be 
in  command  of  industry,  and  therefore 
promises  to  be  in  control  of  the  world. 
Certainly,  the  problem  of  leadership  is 
now  up  to  him.  The  engineer  has  the 
scientific  method  common  to  all  science, 
but  adds  to  it  its  application  to  human 
problems.  It  is,  therefore,  first  neces- ' 
sary  in  engineering  education  not  to 
weaken  the  curriculum  in  its  instruc- 
tion in  the  scientific  methods  of  ap- 
oroach.  for  it  is  on  that  basis  the  engi- 
neer must  take  his  lead.  He  would  sub- 
stitute for  the  word  "engineer"  pos- 
sibly the  term  "industrially  intelligent 
group"  in  any  discussion  of  the  engi- 


Harding  Succeeds  Isaacs 

as  S.  P.  Consultant 

Carroll  R.  Harding,  who  since  1916 
has  been  assistant  consulting  engineer 
of  the  Southern  Pacific  Ry.,  on  June  1, 
1923,  upon  the  re- 
tirement of  John 
D.  Isaacs,  was  ap- 
pointed to  succeed 
Mr.  Isaacs  as  con- 
sulting engineer  of 
the  southern  Pacific 
Ry.  Mr.  Harding 
was  born  at  Hallo- 
well,  Maine,  in  1888, 
and  graduated  from 
Cornell  University 
with  the  degree  of 
civil  engineer  in 
1910.  For  three  years  he  was  employed 
by  the  American  Bridge  Co.  and  on 
surveys  in  Alaska,  Michigan,  and  Costa 
Rica.  He  entered  service  with  the 
Southern  Pacific  Ry.  in  1913,  and  has 
been  successively  draftsman  in  the  office 
of  John  D.  Isaacs,  chief  draftsman  in 
the  same  office,  and  assistant  consulting 
engineer.  He  is  president  of  the  Cor- 
nell Society  of  Engineers,  and  is  a  mem- 
ber of  the  American  Society  of  Civil 
Engineers  and  of  the  American  Railway 
Engineering  Association. 


neer's  prospective  leadership.  He  said 
that  the  future  lies  either  in  the  hands 
of  the  engineer  or  the  business  man, 
but  the  business  man  will  have  to  know 
more  about  industry  and  have  a  broader 
vision  toward  the  universal  wellbeing 
if  he  hopes  to  become  the  future  leader, 
taking  the  place  of  the  present  lawyer 
as  the  leader.  He  said  that  while  the 
engineer  has  many  virtues,  he  has  the 
weaknesses  of  not(  being  sufficiently 
broadly  trained,  that  he  is  a  cave 
dweller,  not  interested  in  people  or 
things,  that  he  lacks  economic  knowl- 
edge. When  the  engineer  learns  who 
he  is,  where  he  came  from,  and  what 
his  civilization  stands  for,  he  will  be 
better  trained. 

Dean  Kimball  was  followed  at  sub- 
sequent meetings  by  T.  H.  MacDoriald, 
of  the  Bureau  of  Public  Roads,  who 
discussed  "The  Engineer  as  a  Leader 
in  Public  Sei-vice,"  E.  H.  Lee,  of  the 
Chicago  &  Northern  Indiana  Railroad 
Co.,  on  "The  Engineer  as  a  Leader  in 
Transportation,"  Oliver  S.  Lyford,  of 
the  National  Industrial  Conference 
Board,  on  "The  Engineer  as  a  Leader 
in  Industry,"  and  W.  E.  Wickenden,  as- 
sistant vice-president  of  the  American 
Telephone  &  Telegraph  Co.,  on  "The 
Engineer  as  a  Leader  in  Business."  All 
of  these  speakers  emphasized  again  and 
again  the  necessity  of  teaching  funda- 
mentals in  engineering  education,  but 
this  became  so  frequent  in  all  of  the 
discussions  through  the  sessions  that 
its  force  was  somewhat  weakened  be- 
causethere  seemed  to  be  no  possibility 
of  uniting  on  what  fundamentals  were, 
although  the  National  Industrial  Con- 
ference Board  has  defined  them  in  some 
detail. 

So  far  as  the  engineer's  leadership 
in  business  is  concerned,  Mr.  Wickenden 
did  not  speak  very  hopefully.  He  said 
that  business  was  distinct  from  indus- 
try in  that  industry  was  productive  and 
business  distributive  and  commercial, 
and  that  the  principles'  underlying  busi- 
ness are  not  necessarily  those  under- 
lying industry,  involving  as  they  do 
very  much  more  of  the  element  of  risk, 
which  is  not  common  to  the  engineering 


type  of  mind.  He  felt,  however,  there 
was  no  reason  why  engineering  instruc- 
tion should  be  modified  to  fit  business, 
and  that  there  was  no  advantage  either 
to  the  business  man  or  to  the  engineer 
in  insisting  on  such  a  joining  together. 

The  paper  by  Professor  Bennett 
of  Wisconsin,  entitled  "Engineering 
Courses  for  the  Functional  rather  than 
the  Industrial  Divisions  of  Engineer- 
ing," pointed  out  that  the  functional  di- 
visions of  engineering  might  be  set  up 
as  research,  design,  supervision,  man- 
agement, and  sale,  whereas  the  indus- 
trial divisions  as  now  established  are 
roughly  civil,  mining  and  metallurgical, 
mechanical,  electrical,  chemical,  and 
administrative.  It  is  on  the  basis  of 
these  industrial  divisions  that  engineer- 
ing courses  are  now  divided.  He  feels 
that  a  better  division  would  be  along 
the  lines  of  functional  divisions,  espe- 
cially as  it  may  be  possible  in  time  to 
discover  early  in  the  student's  career 
his  special  aptitudes  toward  the  func- 
tional branches,  a  thing  that  cannot 
be  discovered  early  as  regards  the  in- 
dustrial branches.  Professor  Bennett's 
suggestion,  therefore,  for  an  improved 
course  involves  not  only  the  division 
along  functional  lines  but  a  more  in- 
tensive study  of  the  student's  early 
aptitudes  with  faculty  counsel  to  direct 
the  students  into  the  line  toward  which 
his  aptitude  points. 

His  suggestion  was  not  received  with 
any  tremendous  enthusiasm  by  the  pro- 
fessors present,  though  Prof.  D.  C. 
Jackson,  of  the  Massachusetts  Institute 
of  Technology,  said  that  in  a  way  the 
scheme  had  been  applied  in  the  in- 
stitution in  the  last  two  years,  par- 
ticularly in  the  increased  choice  of  elec- 
tives  in  those  years.  Dean  O.  M. 
Leland,  of  the  University  of  Minnesota, 
contended  that  the  interest  of  the  boy 
himself  in  picking  his  course  is  one 
of  the  most  important  elements  in  his 
training  and  that  the  functional  division 
is  not  so  important  to  the  student.  He 
does  not  ask  himself  whether  he  is 
going  to  be  a  salesman  or  a  manager 
or  a  research  man,  but  he  does  say 
am  I  going  to  be  an  electrical  engineer, 
a  civil  engineer,  etc.  ?  His  functional 
choice  comes  later.  Dean  Leland,  there- 
fore, contended  that  it  is  very  much 
more  difficult  to  set  up  the  functional 
division  than  the  industrial  one. 

Five-Year  Course 

In  the  conference  of  the  deans  there 
was  considei'able  discussion  of  the  five- 
year  prescribed  course  in  engineering, 
isut  no  conclusion  was  reached.  Dean 
W.  G.  Raymond,  of  the  University  of 
Iowa,  submitted  a  diagram  of  the  five- 
year  course  which  had  been  developed 
in  his  institution  and  which  had  been 
adopted  by  the  faculty  and  has  been 
referred  to  the  president  and  governing 
board.  It  permits  the  degree  of  B.S. 
at  the  end  of  four  years  and  of  a  pro- 
fessional degree  in  engineering  at  the 
end  of  five  years,  but  most  of  the 
specialized  engineering  comes  in  the 
fifth  year.  A  somewhat  similar  course 
was  shown  by  Dean  Cooley,  of  the 
University  of  Michigan.  His  course  had 
been  prepared  by  a  committee  and  had 
been  laid  on  the  table  by  the  faculty 
so  that  it  is  not  in  prospect  of  early 
adoption. 

P.  F.  Walker,  dean  of  the  College 
of  Engineering,  University  of  Kansas, 
was  elected  president  for  the  ensuing 
year,  and  F.  L.  Bishop,  dein  of  the 
College  of  Engineering,  University  of 
Pittsburgh,  secretary. 
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Elevated  Train  Plunges  30  Ft., 
Killing  Seven 

(Concluded  from  p.  1138) 
on  by  the  Brooklyn  Manhattan  Transit 
Co.    by   the    city   and   by    the    Transit 
Commission. 

Edwin  P.  Parcell,  the  motorman  of 
the  train,  who  escaped  with  minor  face 
lacerations,  was   arrested   immediately 


As  the  train  fell  from  the  elevated 
structure,  one  of  the  cars  hit  the  front 
of  a  lipht  delivery  tmck,  but  the  driver 
jumped  and  thereby  escaped  injury.  No 
other  automobiles  were  struck,  although 
Times  Plaza,  where  the  accident  oc- 
curred, is  one  of  the  busiest  of  Brook- 
lyn's centers  of  traffic.  Traffic  had  been 
stopped  in  a  direction  oblique  to  the 
elevated  structure  axis. 


Random  Lines 


m 


4,1 


TYPE  OF  ELEV.\TED  STRUCTURE  FROM  ■nailCH  TR.MN  FELL 


after  the  accident  and  released  later  on 
bail  of  $1,000.  He  was  held  pending  an 
investigation  into  the  condition  of  the 
switch,  which,  it  was  first  said,  might 
have  been  tampered  vrith.  But  as  the 
train  was  trailing  rather  than  facing 
the  switch,  the  switch,  except  at  the 
frog,  seems  to  have  had  little  to  do 
with  the  accident. 


RIGHT— SKETCH  OF  ACCI- 
DBXT    AREA 

Plan  Is  not  to  scale;  gives 
approximate  line  along  whieh 
inside  wheels  crossed  ties. 


Immediately  after  the  accident,  when 
ambulances  from  almost  a  score  of  hos- 
pitals had  cared  for  the  injured,  wreck- 
ing crews  were  put  to  work  to  clear 
the  debris.  Half  a  dozen  oxyacetylene 
torches  were  operated  most  of  the  after- 
noon to  burn  the  structural  parts  of  the 
cars  to  sufficient  size  so  that  the  wreck- 
age could  be  handled. 


Pstsifion  ef  near  end 
erf  second  car 
onsfreef- 


''Fishplate, 
loose 


DETAIL  OF  FROO  SHOWI.NO 
PLAN  AND  ELEVATION  OF 
LOOSENED  CONNECTION 
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Still  Another  Brand 

A  new  novel,  a  newspaper  blurb 
says,  is  "one  of  the  finest  pieces  of 
imaginative  engineering  in  many, 
many  moons." 

*  •    * 

Down  in  Not-th  Carolina  there  is  a 
city  engineer  who  says  that  therms  not 
a  lot  or  block  cm-ner  staJce  in  town, 
"The  only  rtuonumcnts  arc  those  at  the 
town  limits  and  in  the  cemetery," 

*  »     * 

Why  Rail  Transportation  Lags 

Kansas  has,  or  had,  a  law  which 
ordered  that  "when  two  trains  ap- 
proach each  other  at  a  crossing  they 
shall  both  come  to  a  full  stop,  and 
neither  shall  start  up  again  until  the 
other  has  gone." 

*  *    * 

Out  West  the  other  day  the  President 
said  he  wo^dd  rather  be  an  engineer 
than  anything  else  in  the  world.  He  . 
has  ample  precedent.  Most  piiblic  men 
would  rather  be  than  see  one — especially 
in  any  kind  of  authority. 

*  •     * 

Publicity  has  at  last  got  the  better 
of  Tom  Edi.son.  The  newspapers  have 
found  out  that  one  of  his  sons  has  just 
graduated  from  Boston  Tech.  and  they 
are  trying  to  get  him  to  reconcile  his 
practice  with  his  press-agent's  storie.s 
about  the  worthlessness  of  college  men. 
This  isn't  the  first  of  the  Edison  boys 
to  get  an  engineering  degree,  but  the 
Old  Man  has  hitherto  managed  to  keep 
it  out  of  the  papers. 

*  *     » 

Hot  Weather  Note 

"It  is  reported,"  translated  Florio 
from  old  Michel,  Lord  of  Montaigne, 
"that  in  ancient  times  they  made  no 
fire  in  their  houses,  but  without  and  at 
the  foote  of  them:  Whence  by  tonnels, 
which  were  convaide  through  their 
thickei?t  wals,  and  contrived  neere  and 
about  all  such  place.'*  as  they  would 
have  warmed ;  so  that  the  heat  was  con- 
vaied  into  every  part  of  the  house." 
But  he  does  not  report  the  price  of  coal 
or  whether  father  did  the  stoking. 

*  *     * 

A  .">outh  African  dispatch  reports 
the  discovery  of  a  fossil  human  skull 
that  competes  in  age  with  the  Neuder- 
thal  and  Piltdnwn  relics  of  prehistoric 
man.  Wi-  may  well  wonder  what  con- 
cerns occupii'd  the  ctmtents  of  that 
cranium  some  100,000  years  ago.  But 
It's  a  safe  bet  that  one  of  them  was 
"tho  effect  of  sca-watcr  on  concrete." 

*  •     • 

It's  fine,  of  course,  fhnf  in- 
ventive genius  hns  found  means  to 
strf  iigthen  and  amplify  the  voices  of 
public  speakers.  Pity  'tis  that  no 
one  h.is  yet  devised  some  contraption 
that  will  proportion.itely  strengthen 
and  amplify  the  thinking  behind  the 
voices. 
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Connecticut  Water  Pollution  Bill 
Vetoed  by  Governor 

A  bill  creating  a  commission  to  con- 
trol water  pollution  in  Connecticut  was 
vetoed  on  June  21  by  Charles  A. 
Templeton,  governor  of  that  state.  In 
its  original  form  the  bill  was  submitted 
to  the  Legislatui-e  by  a  stream  pollution 
commission  created  by  the  Legislature 
of  1921.  This  commission  was  headed 
by  C.  M.  Saville,  chief  engineer  and 
manager,  Hartford  water-works,  and 
had  two  other  engineer-members,  be- 
sides representatives  of  the  manufac- 
turing and  oyater  industries  of  the 
state.  The  original  bill  was  supported 
by  the  State  Chamber  of  Commerce  and 
the  State  Manufacturers'  Association 
and  by  individual  manufacturers  also. 
It  is  characterized  by  the  governor  as 
"a  reasonable  compromise  between  all 
interests"  but  it  is  reported  that  it  was 
opposed  by  some  manufacturers. 

The  governor  states  that  the  bill  was 
put  aside  in  the  last  days  of  the  Legis- 
lature and  in  its  place  an  unsatisfactory 
substitute  was  passed.  The  original 
bill  distinctly  mentioned  public  health 
and  covered  the  discharges  from  munici- 
pal sewers  as  well  as  from  individual 
manufacturing  plants.  The  substitute 
omits  all  reference  to  public  health  and 
covers  nothing  but  the  discharge  of 
wastes  from  manufacturing  plants. 
The  governor  urges  that  although  the 
state  health  laws  fully  protect  waters 
used  for  drinking  purposes,  there  is  still 
need  for  legislation  to  protect  the  public 
health  from  sewage  for  other  reasons, 
mentioning  shell  fish.  He  declares  that 
"it  is  fully  as  important  to  purify  the 
streams  from  sewage  as  to  purify  them 
from  factory  wastes." 

A  marked  inequality  in  the  applica- 
tion of  the  substitute  bill  to  mill  and 
factory  owners  is  pointed  out  by  the 
governor,  who  states  that  trade  wastes 
discharged  into  the  streams  through 
city  sewers  would  not  be  covered  by 
the  substitute  bill,  but  that  the  proposed 
water  commission  would  have  full 
jurisdiction  over  trade  wastes  from  all 
manufacturing  plants  having  their  own 
outlets  direct  into  streams  and  that 
this  would  be  a  particular  hardship 
upon  manufacturing  plants  outside  the 
cities,  since  such  plants  within  cities 
generally  discharge  their  wastes  through 
the  city  sewerage  systems.  Another 
objection  made  by  the  governor  to  the 
substitute  bill  is  that  it  eliminates  the 
provision  of  the  original  bill  for  direct- 
ing first  operations  against  new  manu- 
facturing plants. 

T^vo  years  ago  the  Connecticut  Legis- 
lature failed  to  give  support  to  an 
earlier  commission  on  stream  pollution, 
that  had  conducted  some  quite  extensive 
investigations  of  the  subject,  and 
created  the  commission  whose  bill  was 
emasculated  by  the  1923  Legislature 
and  has  just  been  vetoed  by  the  gov- 
ernor. (See  Engmeering  Nexus-Record, 
Nov.  3  and  10,  1921,  pp.  745  and  757.) 
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Enoineerind  Societies 


Calendar 

Annnal   Meetings 


AMERICAN  SOCIETY  OP  CIVIL 
ENGINEERS.  New  York,  Annual 
Convention,   Chicigo.   July   11-13. 

NEW  ENGLAND  WATER  WORKS 
ASSOCIATION.  Boston,  Mass.  : 
Annual  Convention,  Burlington, 
Vt.,  Sept.   18-21,   1923. 

AMERICAN  PUBLIC  HEALTH  AS- 
SOCIATION, New  York:  Annual 
Meeting-,   Boston.   Oct.    8-11. 


Civic  Center  Plan  Approved 
for  Pasadena 

Voters  of  Pasadena,  Calif,  on  June  7, 
by  a  plurality  of  more  than  3  to  1, 
approved  a  $3,500,000  bond  issue  for 
acquiring  land  and  constructing  a  city 
hall,  a  library  and  an  auditorium. 
These  buildings  are  to  be  arranged  in 
a  group  as  a  civic  center  in  accord 
with  a  plan  proposed  by  the  city  plan- 
ning tcmmission. 


The  St.  John,  N.  B.,  Branch  of  the 
Engineering  Institute  of  Canada  re- 
cently gave  a  banquet  in  honor  of  W.  J. 
Francis,  the  newly  elected  president  of 
the  Engineering  Institute  of  Canada, 
this  being  the  first  stop  in  the  tour  ar- 
ranged for  the  new  head  of  the  society. 

The  New  England  Water  Works 
Association's     Nominating     Committee 

announce  nominations  as  follows  for 
the  year  ending  September,  1924,  for 
president,  David  A.  Heffernan,  Milton, 
Mass.;  for  vice-presidents,  Theodore  L. 
Bristol,  Ansonia,  Conn.,  and  Stephen  M. 
Taylor,  New  Bedford,  Mass.;  and 
treasurer,  Frederic  I.  Winslow,  Frara- 
ingham,  Mass. 

The  Detroit  Engineering  Society  at 

its  meeting  June  22  was  addressed  by 
the  mayor  of  Detroit,  Frank  E.  Dore- 
mus,  on  the  engineer's  duties  and  op- 
portunities as  citizens. 

C  ) 

Personal  Notes 
f  ) 

W.  J.  King  has  been  appointed  resi- 
dent engineer  of  Kansas  Federal  Aid 
Project  No.  149,  under  the  state  high- 
way commission,  with  headquarters"  at 
Holton,  Kan.  Mr.  King  was  for  many 
years  county  engineer  of  Labette 
County,  Kan.,  and  later  was  Kansas 
representative  of  the  Portland  Cement 
Association. 

G.  F.  Nicholson,  chief  engineer.  Port 
of  Seattle,  has  been  retained  as  con- 
sulting engineer  by  the  Port  of  Olympia 
(Wash.)  Commission  to  prepare  a  com- 
prehensive plan  for  the  development  of 
Olympia  harbor.  A  bond  issue  of  $450,- 
000  for  these  improvements  is  to  be 
voted  on  by  the  Olympia  port  district 
July  10. 

Aubrey  Riebennacht,  Lowville, 
N.  Y.,  has  been  appointed  junior  engi- 
neer in  the  Illinois  State  Highway  De- 
partment with  headquarters  at  Effing- 
ham, 111. 

Major  G.  R.  Young,  of  the  Board 
of  Engineers  for  Rivers  and  Harbors, 
of  the  Corps  of  Engineers,  has  been 
made  secretary  of  the  International 
Navigation  Congress.  He  succeeds 
Col.  J.  C.  Sanford.  In  future  the 
secretaryship  of  the  Congress  will  be 
vested  in  the  member  of  the  Board  of 
Engineers  for  Rivers  and  Harbors  who 
is  resident  in  Washington. 

E.  K.  Mentzer  has  been  appointed 
principal  assistant  engineer  of  the  Bos- 
ton &  Albany  R.R.,  with  headquarters 


in  South  Station,  Boston,  succeeding 
G.  W.  Abbott,  who  is  taking  up  private 
practice.  W.  A.  Bu.mp  is  appointed  di- 
vision engineer  of  the  Albany  division 
with  headquarters  in  Springfield,  suc- 
ceeding Mr.  Mentzer  in  that  position. 

E.  G.  Raynor  has  been  appointed 
highway  engineer  in  the  Bureau  of 
Public  Roads  with  headquarters  at 
Pierre,  S.  D.  Mr.  Raynor  has  worked 
in  the  state  highway  departments  of 
New  York  and  Iowa  and  recently  was 
assistant  division  engineer  of  the  Ne- 
braska State  Department  of  Public 
Works.  He  served  in  France  as  cap- 
tain of  engineers. 

Gabriel  Henry,  who  has  been  con- 
sulting engineer  of  the  department  of 
roads  of  the  province  of  Quebec,  has 
been  appointed  chief  engineer  of  the 
department,  succeeding  H.  N.  Necker, 
who  is  to  be  connected  with  a  road  con- 
tracting firm  at  Sherbrooke. 

C.  C.  CoNGDON  has  been  appointed 
city  engineer  for  the  city  of  LaCrosse, 
Wis.,  to  succeed  E.  C.  Blake,  resigned. 

Dr.  Richard  Bishop  Moore,  chief 
chemist  and  mineral  technologist  of  the 
U.  S.  Bureau  of  Mines,  has  resigned 
and  has  taken  charge  of  the  develop- 
ment department  of  the  Dorr  Co.,  engi- 
neers, with  headquarters  in  their  New 
York  office.  Dr.  Moore's  work  at  Wash- 
ington has  included  general  supervi- 
sion of  the  chemistry  research  of  the 
Bureau  of  Mines,  and  charge  of  the 
work  in  non-metallics,  ceramics,  rare 
metals,  helium,  and  alloys.  He  built 
and  operated  the  government  radium 
plant  at  Denver  and  directed  the  con- 
struction and  operation  of  three  gov- 
ernment helium  plants  during  the 
World  War.  With  the  Dorr  Co.  Dr. 
Moore  will  have  charge  of  research  in 
the  development  of  new  processes  in 
metallurgy  and  chemistry. 

Brillhart-Brothers  Co.  and  F.  H. 
Clement  Co.  have  been  merged  into  a 
new  corporation,  F.  H.  Clement  &  Co., 
with  offices  in  Bethlehem  and  Phila- 
delphia, Pa.,  and  equipment  yard  at 
Bingen,  Pa.  The  organization  and  op- 
erating personnel  of  the  former  com- 
panies will  be  retained,  and  t'ne  new 
company  will  solicit  railroad  and  gen- 
eral building  construction. 

0.  B.  Kercher  has  succeeded  W.  T. 
Horn,  resigned,  as  engineer  of  the 
Fort  Wayne  district,  Indiana,  for  the 
state  highway  commission.  Mr.  Kercher 
has  recently  been  employed  with  the 
U.  S.  Bureau  of  Public  Roads  at 
Fort  Worth,  Tex.  He  will  have  700 
miles  under  his  jurisdiction. 

C.  W.  Campbell,  until  recently  field 
representative  in. Southern  states  for 
the  Portland  Cement  Association,  has 
been  appointed  assistant  engineer  of 
Buncombe  County,  N.  C. 

Samuel  M.  Ellsworth  has  been  ap- 
pointed sanitary  engineer  for  the  Vil- 
lage of  Rye,  N.  Y.  Until  recently  he 
was  assistant  engineer  in  the  office  of 
Weston  &  Sampson,  consulting  engi- 
neers of  Boston. 

Otto  W.  Knutson  has  been  made 
project  engineer  with  the  Missouri 
State  Highway  Commission,  having  en- 
tered that  work  from  the  office  of  R.  E. 
Tilden,  of  Winnemucca,  Nevada,  where 
he  was  employed  as  assistant  engineer. 

Edmund  I.  Mitchell,  until  recently 
a  draftsman  in  the  office  of  the  Board 
of  Water  Supply,  New  York  City,  has 
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joined  the  consulting  engineering  firm 
of  Waldo  S.  Coulter,  New  York  City. 
Mr.  Mitchell  is  the  engineer  in  charge 
of  sewer  construction  at  Spring  Valley, 
N.  Y. 

William  J.  Knauer,  former  county 
engineer  of  Chautauqua  County,  New 
York,  has  become  superintendent  and 
junior  partner  of  the  general  contract- 
ing firm  of  Hitchcock  &  Knauer,  of 
Olcott,  N.  Y. 

Daniel  C.  Cooper  has  left  the  U.  S. 
Gypsum  Co.,  with  which  firm  he  was 
employed  as  superintendent  of  con- 
struction at  Oakfield,  N.  Y.,  and  has 
gone  to  Los  Angeles,  where  he  now  be- 
comes assistant  engineer  on  harbor  im- 
provements with  the  harbor  commission 
of  that  city. 

Elijah  H.  Owen,  of  Owen  &  Sea- 
brook,  Detroit,  Mich.,  states  that  since 
the  death  of  his  associate  Charles  R. 
Seabrook,  the  firm  has  been  dissolved 
and  he  has  become  associated  with 
Alva  M.  Hull  in  a  new  firm,  Hull  & 
Owen,  architects  and  engineers,  Detroit. 

Alfred  L.  Vezina,  recently  associ- 
ated with  Matthew  O'Brien,  San  Fran- 
cisco architect,  and  formerly  with  the 
California  state  department  of  engi- 
neering and  the  Thompson-Starrett  Co., 
has,  with  John  Diestel,  entered  the  con- 
tracting business  in  San  Francisco 
with  an  office  in  the  Russ  Bldg. 

L.  B.  Reynolds  has  been  appointed 
professor  in  civil  engineering  at  Stan- 
ford University,  Palo  Alto,  succeeding 
Prof.  C.  D.  Marx,  who  becomes 
emeritus  professor. 

D.  B.  Steinman  has  been  retained  as 
designing  engineer  for  the  Carquinez 
highway  bridge  across  Carquinez 
Strait,  Calif.  Charles  Derleth,  Jr., 
of  Berkeley,  Calif.,  is  chief  engineer; 
and  William  H.  Burr,  of  New  York, 
is  consulting  engineer.  The  main 
structure  is  to  be  3,350  ft.  long,  in- 
cluding two  cantilever  spans  of  1,100 
ft.  In  addition  there  will  be  about 
1,400  ft.  of  steel  viaduct  construction, 
making  the  total  length  of  structure 
nearly  one  mile.  The  estimated  cost  is 
about  $.5,000,000.  The  plans  and 
specifications  will  be  prepared  in  Dr. 
Steinman's  office  in  New  York  City. 
The  bridge  is  being  built  by  the  Rodeo- 
Vallejo  Ferry  Co. 

W.  J.  Forbes,  director  of  Concrete 
Constructions,  Ltd.,  designing  and  con- 
tracting engineer  of  Sydney,  N.S.W., 
is  in  the  United  States  studying  high- 
way design  and  construction  and  the 
erection  of  large  buildings.  After 
spending  some  time  on  the  Pacific 
Coast  and  in  the  Middle  West,  he  is  now 
in  New  York. 

R.  K.  West,  chief  engineer  of  the 
Central  Board  of  Roads,  Republic  of 
Panama,  is  in  the  United  Statrs  and 
has  been  spending  time  in  New  York 
and  Washington  on  various  business 
matters. 

Will  P.  Blair,  vice-presidpnt.  Na- 
tional Paving  Brick  Manufacturers 
Association,  has  returned  from  the  In- 
ternational Road  Congress  at  .Seville, 
Spain.  While  abroad,  he  spent  some 
time  in  detailed  study  of  the  highways 
of  England  and  Scotland. 

George  Mattts,  former  city  engi- 
neer of  Oakland,  has  become  associated 
with  the  F.  F.  Porter  Company  of  Oak- 


land,   Calif.,   real   estate   operators,   as 
an  industrial  and  consulting  engineer. 

E.  E.  Carpenter,  member  of  the  firm 
of  Baker  &  Carpenter,  consulting  and 
construction  engineers  of  San  Fran- 
cisco, has  been  appointed  chief  engineer 
of  the  British  Columbia  Electric  Ry. 
Co.,  Vancouver,  B.  C.  The  appointment 
was  made  effective  immediately  and 
Mr.  Carpenter  is  already  in  Vancouver 
engaged  in  his  new  work. 

Lazarus  White,  member  of  the  firm 
of  Spencer,  White  &  Prentis,  New  York, 
foundation  specialists,  and  for  a  number 
of  years  division  and  department  engi- 
neer on  the  Catskill  aqueduct,  sailed 
from  New  York  last  week  for  a  trip 
abroad.  He  will  first  visit  London  and 
then  proceed  to  the  continent  returning 
some  time  in  September. 

Charles  Shalter  Krick,  St.  Davids, 
Pa.,  was  given  the  degree  of  Doctor  of 
Engineering  at  Lafayette  College,  June 
11.  Mr.  Krick  is  general  manager  of 
the  Eastern  region  of  the  Pennsylvania 
R.R. 

F.  G.  SoMNER,  for  several  years  di- 
vision engineer  of  the  California  State 
Highway  Commission  at  Willits,  Calif., 
has  resigned  and  will  be  succeeded  by 
Thomas  A.  Bedford,  who  has  been  di- 
vision engineer  at  Dun.smuir,  Calif., 
and  who  will  be  succeeded  in  the  Duns- 
muir  office  by  H.  S.  Co.mly,  previously 
assistant  division  engineer  at  that 
point. 

T.  Hees  has  been  appointed  district 
engineer,  Canadian  Pacific  R.R.,  and  is 
stationed  at  Calgary,  Alberta. 

C.  F.  Price,  formerly  of  the  engi- 
neering department  of  the  California 
State  Highway  Commission,  has  been 
appointed  city  manager  of  San  Mateo, 
Calif. 

Stewart  Purcell  has  been  appointed 
chief  engineer  of  Baltimore,  Md.,  suc- 
ceeding August  E.  Christhilf,  the  ap- 
pointment being  effective  July  1.  Mr. 
Purcell  was  born  in  Ireland  and  is  a 
civil  engineering  graduate  of  Cornell 
University.  He  was  employed  by  the 
Pennsylvania  R.R.  for  seven  years  and 
entered  the  employ  of  the  city  of  Bal- 
timore in  1901,  where  he  has  been  struc- 
tural engineer  in  the  building  inspec- 
tor's department,  assistant  division  en- 
gineer in  the  filtration  division  in 
charge  of  the  construction  of  the 
Montebcllo  filtration  plant  under  the 
direction  of  J.  W.  Armstrong,  design- 
ing engineer,  and.  more  recently,  con- 
nected with  the  city  highway  depart- 
ment. 

Julius  R.  Hall,  formerly  principal 
assistant  engineer  of  the  Sanitary  Dis- 
trict of  Chicago,  has  resumed  practice 
as  designing  and  consulting  engineer 
at  115  So.  Dearborn  St..  Chicago,  and 
will  specialize  in  the  reports  and  csti- 
matoB  for  public  and   industrial   work. 

William  Uofiv,  formerly  chief  en- 
gineer of  the  Southern  Pacific  Co.. 
who  retired  two  years  ago  after  fifty- 
four  years  of  service,  received  the 
degmc  of  doctor  of  science  June  18 
from  Dartni'Milh  College,  of  which  he 
wa«  a  gratluatc  in  1867.  Mr.  Hood's 
part  in  the  hi«tory  of  railroad  construc- 
tion is  connfrlcd  with  Healing  the 
Si'Tra  Mountains,  the  Trhachapi  Loop, 
lines  acrosa  the  Siskiyous.  the  Lurirn 
Cutoff,  and  the  line  through  the  rarri  =  o 
Gorge  in  .Southirn  California  which 
nierces  nolid  granite  seventeen  times 
in  11  milea. 


Dr.  Edward  Bartow,  head  of  the 
Department  of  Chemistry,  University 
of  Iowa,  was  given  the  honorary  degree 
of  master  of  science  at  the  commence- 
ment of  Williams  College,  Williams- 
town,  Mass.,  June  25.  Dr.  Bartow  is 
a  Williams  man. 

t  ) 
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J.  A.  McCampbell,  of  Philadelphia, 
died  recently  from  heart  trouble.  Mr. 
McCampbell  had  been  for  seventeen 
years  associated  with  Stone  &  Webster, 
Inc.,  and  at  the  time  of  his  death  was 
superintendent  of  construction  on  the 
90,000-kw.  power  house  extension  for 
the  Philadelphia  Electric  Co.  He  had 
had  charge  of  construction  of  many 
power  plants  for  the  company,  includ- 
ing the  9.1.000-kw.  steam  station  for 
the  Buffalo  General  Electric  Co. 

W.  A.  DucKER,  for  some  years  past 
connected  with  the  Manitoba  depart- 
ment of  public  works,  died  recently  in 
Winnipeg  at  the  age  of  71  years.  He 
was  at  one  time  in  the  service  of  the 
Canadian  Pacific  Ry.  and  was  later  ap- 
pointed by  the  Dominion  Government 
as  swamp  lands  commissioner. 

John  T.  Child  died  recently  at 
Albemarle,  N.  C,  where  he  was  resi- 
dent engineer  on  a  sewer  and  pave- 
ment project  for  the  Gilbert  C.  White 
Co.  of  Durham,  N.  C.  Mr.  White  was  a 
graduate  of  Cornell  University,  had 
been  assistant  engineer  on  pavement 
and  sewer  construction  in  Illinois  and 
Texas,  was  35  years  old.  and  had  served 
seven  years  as  engineer  of  the 
Rochester,  N.  Y.,  Bureau  of  Municipal 
Research. 

E.  C.  Strachaeur,  division  construc- 
tion superintendent  of  the  California 
State  Highway  Commission,  died  at  his 
office  in  Norman,  Calif.,  June  9,  aged 
48  years. 

Philip  Kirschner,  contractor,  Cleve- 
land, Ohio,  died  recently  at  Johns  Hop- 
kins Hospital.  Baltimore.  Mr.  Kirsch- 
ner, who  was  63  years  old,  had  in 
twenty-five  years  of  contracting  in 
Cleveland  built  as  many  as  two  hun- 
dred of  the  city's  schools. 

William  G.  Arm.=!TRono,  chief  engi- 
neer of  the  St.  Paul  Union  Di'pot,  died 
Juno  12  in  St.  Paul,  Minn.  Mr.  Arm- 
strong went  to  St.  Paul  in  1915  to  work 
on  plans  for  the  Union  Depot.  Those 
plans  were  adopted  in  1917  and  Mr. 
Armstrong  has  since  then  I^cn  in 
charge  ot  construction  of  the  Union 
Depot  and  the  elevation  of  the  tracks 
approachinc  it.  The  head-house  ir 
finished  and  the  general  project  is  about 
half  completed.  Before  his  death  Mr. 
Armstrong  gave  to  his  assistant  full 
details  for  the  completion  of  the  work. 
Mr.  Armstrong  whs  born  in  Iowa  in 
1K59  and  was  a  civil  engineering  grad- 
uate of  Iowa  Slate  College.  Two  other 
outstanding  works  of  his  arc  the  Boone 
viaduct  ,'icrnss  the  Des  Moines  River  on 
the  Chirngo  &  North westorn  R.R..  one 
of  the  longest  double-track  structures 
of  its  kind  when  built,  and  the  terminal 
of  the  Chicago  &  Northwestern  R.R. 
in  Chicago.  Ife  was  a  member  of  the 
American  Society  of  Civil  Engineers 
and  of  the  Western  Society  of  Knari- 
necrs  and  had  always  taken  an  active 
nart  In  Bocietv  BflTnir*. 
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From  the  Manufacturers  point  of  ^lew 

jf  A  Point  of  Contact  ^|1 
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A  Point  of  Contact 

Between  Maker  and  User  of  [■? 

Construction  Equipment  and  Materials  JJ 


The  Lubrication  of  Construction  Equipment 

Hints  for  the  Contractor  for  Lengthening  the  Life  and  Improving 
the  Operation  of  Excavating  Machinery  and  Concrete  Mixers 

{From  Information  Supplied  by  The  Texas  Co.,  New  York.) 


IN  the  operation  and  maintenance 
of  construction  equipment  proper 
lubrication  offers  to  the  contractor  a 
means  of  counteracting  the  injurious 
effects  of  severe  service  and  exposure 
of  his  machinery  to  all  kinds  of 
weather.  If  cylinders  and  bearings  are 
to  resist  scoring,  due  to  the  entry  of 
abrasive  particles  of  foreigrn  matter; 
if  gears  are  to  operate  without  ab- 
normal wear  in  the  presence  of  dust; 
and  if  wire  rope  and  chains  are  to 
function  safely,  day  after  day,  without 
broken  or  rusted  strands  or  links,  con- 
tinued vigilance  must  be  practiced  in 
the  selection  and  the  regular  applica- 
tion of  lubricants. 

Excavating  Machinery 

Steam  Cylinders — Under  the  general 
classification  of  excavating  machinery 
are  normally  included  power  shovels, 
ditching  machines,  dragline  excavators, 
trenching  and  backfilling  equipment 
and  dredges  of  various  types.  The 
digging,  handling  and  disposal  of 
earth,  gravel,  sand,  ore  and  other  solid 
and  semi-solid  materials  preparatory 
to  construction  work  are  among  the 
most  important  operations  which  the 
contractor  has  to  perform.  In  order 
to  keep  power  shovels,  dredges,  trench- 
ing and  back  filling  machines  in  con- 
tinuous operation,  it  is  essential  to  give 
careful  attention  to  their  lubrication 
at  all  times.  Perhaps  the  most  im- 
portant detail  is  the  lubrication  of 
steam  cylinders.  In  any  of  the  above 
machines  which  are  steam  driven  the 
existing  conditions  and  methods  of 
operation  will  be  such  that  if  any  but 
a  high-grade,  properly  compounded 
lubricant  is  used  the  cylinders  will  suf- 
fer accordingly. 

Steam  used  on  such  machines  will, 
in  general,  be  of  comparatively  low 
pressure  (100  to  150  lb.)  and  will  have 
quite  a  large  moisture  content.  Al- 
though steam  is  taken  from  the  highest 
part  of  the  boiler  it  will  frequently  be 
relatively  wet  when  it  enters  the 
header.  Furthermore,  line  condensa- 
tion and  moisture  content  will  be  high 
between  the  boiler  and  engines,  with 
a  corresponding  decrease  in  pressure, 
due  to  the  fact  that  steam  pipes  are 
rften  not  covered  to  any  great  extent, 
and  the  engines  are  frequently  subject 
to  intermittent  operation.  As  a  result 
there  will  almost  always  be  an  accumu- 
lation of  water  above  the  throttle 
valves,  _  prior  to  starting  the  engines, 
depending  in  amount  upon  the  length 
of  time  they  have  been  stopped.  If 
the  cylinders  are  not  covered  with  a 
tenacious  film  of  properly  compounded 
lubricant  the  admission  of  these  slugs 
of  water  will  tend  to  wash  the  lubri- 
cant from  the  wearing  surfaces,  and 
for   the   next   few   strokes   insufficient 


lubrication  will  be  possible  and  scoring 
and  abnormal  wear  may  occur.  The 
constant  repetition  of  this  action  pro- 
duces compression  losses  and  inefficient 
operation  of  the  entire  machine  due 
to  steam  leakage  past  the  piston  rings. 
Groaning  of  the  engines  or  rattling  of 
the  valves  on  their  seats  may  also  occur 
in  extreme  cases. 

The  problem,  therefore,  is  to  select 
and  use  a  grade  of  cylinder  oil  which 
contains  a  sufficient  amount  of  high- 
grade  animal  or  fixed   oil  to  promote 


This  article  gives  practical  sug- 
gestions for  the  lubrication  of: 

Steam  Cylinders 
Crawler  Traction 
Journal  Boxes 
Engine  Bearings 
Gasoline  Engines 
Electric  Motors 
Gears] 

Chains  and  Wire  Rope 
Concrete  Mixers 
Roller  Bearings 


the  formation  of  an  extremely  tena- 
cious film  of  emulsified  lubricant,  which 
will  adequately  resist  the  washing 
action  of  any  water  that  may  be  pres- 
ent. The  base  of  this  lubricant  should 
be  a  medium  viscosity,  highly  adhesive, 
steam  refined  cylinder  stock.  For  this 
purpose  a  comparatively  high  com- 
pound cylinder  oil  of  about  130"  Say- 
bolt  viscosity  at  210°  F.  has  proved  to 
be  most  satisfactory. 

In  order  efficiently  to  lubricate  such 
steam  cylinders  the  oil  should  be  de- 
livered by  a  positive  feed  lubricator, 
preferably  of  the  force  feed  type,  via 
suitable  atomizers.  Hydrostatic  lubri- 
cators could  be  used,  were  the  engines 
to  operate  continually,  but  the  usual 
intermittent  service  involved  would 
either  require  constant  closing  and 
opening  by  the  fireman  or  else  a  waste 
of  oil  would  follow  if  the  lubricator 
were  left  in  service  while  the  engines 
were  stopped.  The  location  of  the  oil 
jiipes  and  atomizers  in  the  steam  lines 
IS  also  important.  These  points  should 
be  approximately  6  ft.  back  from  the 
throttle  valves.  In  cases  where,  a 
steam  thrusting  engine  is  located  on 
the  boom  in  certain  tj-pes  of  these  ma- 
chines, the  oil  line  often  enters  the 
steam  pipe  much  further  back  from 
the  throttle,  with  the  result  that  in 
the  event  of  steam  leaks  at  the  ball 


MODERN  CONSTRUCTION  IVL\CHIXERY 

REQUIRES   LUBRIC.A.TIOX  OF 

MANY  PARTS 

or  swing  joint  there  will  be  consider- 
able loss  of  oil  as  well,  with  subsequent 
insufficient  lubrication  unless  the  leak 
is  stopped. 

General  Lubrication — Where  exca- 
vating machines  are  equipped  with 
caterpillar  tractors  the  lubrication  of 
link-pins  and  rollers  is  important  to 
insure  against  excessive  friction  losses 
and  power  consumption.  Automatic 
lubrication  is  generally  regarded  as  the 
most  satisfactory,  the  lubricant  being 
furnished  from  internal  reservoirs  lo- 
cated in  the  treads  and  rollers.  For 
this  service  a  relatively  heavy  pure 
mineral  lubricant  having  a  viscosity 
of  about  200"  Saybolt  at  210°  F.  will 
be  most  suitable. 

On  certain  types  of  railroad  shovels 
and  other  excavating  machinery,  jour- 
nal boxes  similar  to  those  used  in 
railway  service  will  be  installed  on 
traction  wheel  journals.  As  a  general 
rule  these  journals,  although  they  are 
not  subjected  to  the  same  high  speeds 
and  lengthy  periods  of  operation  as 
railroad  journals,  are  lubricated  in  a 
similar  manner,  i.e.,  by  packing  the 
journal  box  with  wool  waste  which 
has  been  saturated  in  mineral  oil.  For 
this  purpose  a  300"  to  .500"  Saybolt 
viscosity  (at  100°  F.)  pure  mineral  oil, 
as  recommended  for  general  bearing 
service   hereafter,  will   be   suitable. 

The  lubrication  of  other  wearing 
parts  on  the  average  excavating  ma- 
chine can  be  well  taken  care  of  by 
means  of  a  medium  viscosity  straight 
mineral  oil  or  a  high-grade  compres- 
sion cup  grease.  "Many  builders  rec- 
ommend grease  lubrication  and  ac- 
cordingly equip  their  machines  with 
compression  grease  cups.  Grease  for 
this  purpose  should  be  free  of  acid  or 
alkali  and  should  contain  no  filler  such 
as  talc  or  asbestos,  which  tends  to  clog 
the  oil  grooves.  External  lubrication 
on  excavating  machinery,  whatever  its 
nature,  is  necessarily  a  difficult  propo- 
sition, and  enough  dirt,  dust  and 
abrasive  matter  will  work  its  way  into 
the  bearings,  without  the  addition  of 
any  more  in  the  form  of  improperly 
compounded  greases. 

When  engine  bearings,  etc.,  are  lubri- 
cated with  oil,  the  viscosity  of  the 
latter  should  be  in  the  neighborhood 
of  300  to  500"  Saybolt  at  100°  F.  For 
electric   motor   bearings,   however,  in- 
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To  Train  Oxy-Acetylene  Welders 

The  American  Welding  Society  has 
just  issued  an  outline  of  a  course  for 
the  training  of  oxy-acetylene  welders. 
This  report  was  prepared  by  a  com- 
mittee and  combines  the  experience  of 
experts  of  the  Federal  Board  of  Voca- 
tional Education,  the  American  Welding 
Society  and  the  National  Research 
Council.  For  the  information  of  the 
person  who  is  selecting  candidates,  the 
text  includes  a  discussion  of  the  qualifi- 
cations which  the  candidates  for  train- 
ing should  possess.  For  the  informa- 
tion of  the  instructor,  the  text  in- 
cludes the  fundamentals  in  gas  welding, 
together  with  a  detailed  statement  of 
content,  classified  under  type  welding 
jobs  arranged  in  the  order  of  difficulty. 
Copies  may  be  secured  from  the  Ameri- 
can Welding  Society,  29  West  39th 
Street,  New  York  City. 


Construction  Equipment 
Exported 

Figures  from  the  Department  of 
Commerce  indicate  the  following  ex- 
ports of  construction  equipment  dur- 
ing April,  1923: 

Ten  steam  and  power  shovels  valued 
at  $89,474  were  shipped,  five  of  them 
going  to  Canada  and  two  to  Australia. 
Eleven  cranes,  costing  $101,494,  were 
exported,  Canada,  with  seven,  again 
being  the  largest  consumer.  In  the  con- 
crete mixer  field  64  machines  were  sold 
for  $66,951;  26  of  these  units  went  to 
Canada  and  14  to  Japan.  During  the 
month  miscellaneous  construction  equip- 
ment not  specifically  classified  totaled 
462,831  lb.,  costing  $88,760. 

(Cmitinued  from  Page  1144) 

volving  ring  oiling  systems,  a  lighter 
oil  will  be  best,  ranging  from  180  to 
200"  viscosity.  The  method  of  apply- 
ing engine  oils  is  worthy  of  comment. 
Hand  oiling  is  frequently  customary, 
but  is  not  recommended  due  to  the  pos- 
sibility of  oil  holes  becoming  clogged 
with  dust  and  dirt,  and  the  bearings 
suffering  accordingly.  It  has  been 
proved  that  sight-feed  oil  cups  are 
probably  the  best  equipment  to  use. 
They  .should  at  all  times  be  so  covered 
that  the  contents  are  kept  free  from 
contamination. 

Internal  Combustion  Engines 

Where  excavating  machinery,  such 
as  power  shovels  and  trench  machines, 
etc.,  is  driven  by  koro.sene  or  gasoline 
engines  instead  of  steaiti,  lubrication 
develops  into  a  problem  similar  to  that 
involved  in  the  modern  tractor  or  auto- 
mobile. For  such  service  the  motor 
lubricant  is  of  chief  importance  and 
should  he  given  careful  consideration. 
Usually  some  form  of  force  feed  lubri- 
cating system  is  involved  which  passes 
the  oil  through  a  hollow  drilled  crank- 
shaft under  suflicient  pressure  to  reach 
all  wearing  parts.  On  gasoline  engines 
a  straight  mineral  motor  oil  of  from 
500  to  750"  Saybolt  viscosity  at  100'  F. 
will  be  suitable,  the  grade  s'dected 
being  dependent  upon  the  weather  and 
operating  temperatures.  For  tractor 
type  engines  a  somewhat  heavier  lubri- 
cant should  be  used,  the  viscosity  of 
which  varies  from  70  to  110"  Savbolt 
at  210°  F. 

(To  Be  Continued  Next  Week.  Snh- 
jectn:  Lubrication  of  Gears,  Wire 
Rope    Chaine    and    Concrete    Mixers.) 


Recommend  Fewer  Varieties  of 
Hollow  Building  Tile 

At  a  meeting  held  June  19,  at  the 
Department  of  Commerce,  the  Stand- 
ards Committee  of  the  Hollow  Building 
Tile  Association  reported  to  the  De- 
partment's Division  of  Simplified  Prac- 
tice, the  results  of  a  survey  which  the 
association  had  made  of  existing  va- 
rieties in  types,  sizes,  and  weights  of 
hollow  building  tile.  The  survey 
showed  36  diff'erent  sizes — each  made  in 
a  wide  variety  of  weights.  The  com- 
mittee recommended  the  elimination  of 
23  of  the  36  sizes,  and  the  retention  of 
13  as  "standards"  for  the  industry.  A 
standard  weight,  with  a  permissible 
variation  of  5  per  cent  over  or  under 
the  standard  weight,  was  also  recom- 
mended for  each  of  the  13  sizes  re- 
tained. 

The  committee  requested  the  Depart- 
ment of  Commerce,  through  its  Division 
of  Simplified  Practice,  to  call  a  general 
conference  next  October  of  manufac- 
turers, architects,  engineers,  contract- 
ors, and  builders  to  discuss  the  general 
adoption  and  use  of  the  recommended 
standard  sizes  and  weights. 


tions  through  any  office  of  the  Portland 
Cement  Association,  or  from  associa- 
tion headquarters  at  111  W.  Washing- 
ton  St.,   Chicago. 


Cargo  Beam  Patent  Valid 

The  validity  of  the  Lenke  patent 
(No.  1,228,120)  for  cargo  beams  used 
i;.  unloading  material  from  the  holds 
of  vessels  to  wharves  has  been  upheld 
by  the  United  States  Court  of  Claims  in 
a  decision  rendered  June  4  by  Judge 
Booth  in  the  case  of  the  Richmond 
Screw  Anchor  Co.,  Inc.,  against  the 
United  States.  Instead  of  being  rigid, 
like  previous  types  of  construction,  the 
Lenke  cargo  beam  is  so  mounted  as  to 
"swing  in  response  to  the  application  of 
the  load  wherever  it  may  be  situated 
and  presents  its  full  inherent  strength 
by  adapting  its  position  to  the  angle  of 
the  hoist  without  more  than  normal 
strain  under  any  circumstances."  The 
beam  consists  essentially  of  a  pivoted 
I-beam  weighing  about  1,300  lb.  as  com- 
pared with  the  heavier  channel  and 
cover-plate  type  of  construction  weigh- 
ing 3,300  lb.  formerly  used.  The  suit 
was  based  on  the  use  of  the  Lenke 
cargo  beam  by  the  Quartermaster  Corps 
at  the  army  supply  base  in  Brooklyn 
in  1918.       

Cement  Making  Pictured 
in  New  Film 

Much  of  the  equipment  involved  in 
making  cement  is  illustrated  in  a  two- 
reel  moving  picture  called  "The  Story 
of  the  Manufacture  of  Portland 
Cement,"  just  released  for  general 
showing.  Starting  with  views  of  one 
of  the  large  cement  plants,  the  film  pic- 
tures in  a  non-technical  way  the  essen- 
tial steps  in  transforming  raw  mate- 
rials into  Portland  cement.  From  the 
moment  that  a  blast  breaks  loose  a 
cliff  of  limestone  in  the  quarry  to  the 
time  when  the  finished  cement  goes  into 
storage  in  big  concrete  bins  the  process 
of  manufacture  is  almost  entirely 
mechanical. 

In  addition  to  straight  photography, 
animated 'drawings  have  been  inBertcff 
to  make  clear  what  occurs  inside  the 
grinding  mills,  what  goes  on  within  the 
white-hot  interior  of  the  huge  kilns, 
and  how  the  cement  sacks,  suspended 
upside  down,  arc  filled  after  they  have 
been  tied.  This  film  can  now  be  secured 
without  charge  by  intorefcted  organiza- 
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Bond  Co.,  Boston,  has  been  appointed 
representative  for  the  New  England 
territory  by  the  T.  L.  Smith  Co.,  Mil- 
waukee, to  handle  sales  of  concrete 
mixers,  excavators  and  loaders. 

HuNKiNS-WiLLis  Lime  &  Cement 
Co.,  St.  Louis,  has  opened  a  new  yard 
and  warehouse  on  Forsythe  Boulevard, 
west  of  the  Rock  Island  tracks. 

Thomas  O'Brien,  who  has  been  con- 
nected with  John  F.  Allen  Co.,  New 
York,  as  engineer  and  sales  manager 
for  the  past  twelve  years  has  been 
made  general  manager.  The  company 
manufactures  a  line  of  portable  pneu- 
matic compression  and  hammer  riveters. 

Nugent  Steel  Castings  Co.,  Chi- 
cago, is  the  new  name  adopted  at  a 
meeting  of  stockholders  May  28  to 
supersede  the  Electric  Steel  Co.  The 
officers  of  the  organization  include 
Charles  Piez,  president;  W.  J.  Nugent, 
vice-president  and  general  manager; 
Prentiss  L.  Coonley,  treasurer;  and 
C.  A.  MacDonald,  secretary.  The  com- 
pany began  operations  in  its  present 
plant  in  1915  and  is  claimed  to  be  one 
of  the  first  foundries  to  use  electric 
furnaces  on  a  large  scale  in  the  pro- 
duction of  steel  castings. 

Charles  F.  Hall  has  resigned  his 
position  with  the  Equipment  Corp.  of 
America  and  has  organized  the  Acme 
Equipment  Co.,  dealers  in  construction 
equipment,  with  headquarters  in  Pitts- 
burgh. 

A.  0.  Beauchemin,  formerly  con- 
sulting hydraulic  engineer  of  Montreal, 
is  now  vice-president  of  the  Layne- 
New  York  Co.,  a  subsidiary  of  the 
Layne  &  Bowler  Co.,  water  supply  con- 
tractors, Memphis,  Tenn.,  located  in 
New  York  City.  Mr.  Beauchemin  is  a 
graduate  of  McGill  University,  and 
was  in  business  for  himself  for  several 
years  in  Montreal.  Later  he  entered 
the  employ  of  Layne  &  Bowler  Co.  and 
was  a  sales  engineer  for  this  company 
approximately  five  years. 

Standard  Scai.e  &  Supply  Corp., 
Pittsburgh,  has  purchased  and  is  now 
operating  under  new  management  the 
business  formerly  conducted  by  the 
Standard  .Scale  &  Supply  Co.  The  new 
corporation  manufactures  scales,  con- 
cret-e  mixers,  and  contrjirtors'  equip- 
ment. It  has  branch  offices  in  New 
York,  Philadelphia,  Cleveland  and 
Chicago. 

McWane  Cast  Iron  Pipe  Co.,  Bir- 
mingham, Ala.,  announces  the  opening 
of  its  .southwestern  sales  offices  in  tho 
Magnolia  Building,  Dallas,  Texas.  J.  L. 
Hill,  formerly  of  Birmingham,  has  been 
appointed  southwpstern  district  sales 
manager,  and  will  have  charge  of  sales 
of  the  company's  MrWano  precalkod- 
Joint  cast-iron  pipe,  in  the  very  small 
sizes,  in  the  stales  of  Arkansas, 
Louisiana,  Oklahoma,  Texas,  New  Mex- 
ico and  in  Mexico. 

Stanley  P.  .SrwARO  has  been  ap- 
pointed advertising  manager,  the  White 
Co.,  Cleveland,  to  succeed  M.  II,  Newton. 
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Atlas  Portland  Cement  Co.  (of 
Kansas)  has  been  incorporated  to  ac- 
quire the  property  of  the  Western 
States  Portland  Cement  Co.  at  Inde- 
pendence, Kansas,  which  manufactured 
the  Cowboy  brand  of  cement. 

I  1 

Equipment  and  Materials 


For  Patching  Concrete  Floors 

"Quickfix,"  a  new  compound  for  re- 
pairing concrete  floors  by  producing  a 
hard  patch  in  48  hours  has  recently 
been  developed  by  the  Master  Builders 
Co.,  Cleveland.  The  installation  of 
patches  with  this  product,  the  company 
claims,  can  be  made  by  any  handy  man, 
not  necessarily  skilled  in  the  handling 
of  concrete,  by  following  directions  fur- 
nished with  the  material.  Interference 
with  traflic  is  largely  eliminated. 
Patches  can  be  laid  Saturday  noon  and 
put  into  use  Monday  morning.  The 
cost  of  using  the  material  for  floor  re- 
pair, according  to  the  manufacturer's 
estimates,  is  less  than  2c.  a  square  foot. 


and  as  they  wear  uniformly  the  same 
character  of  product  is  produced 
throughout  the  life  of  the  crushing 
members.    

Asphalt   Heater  for  Mounting 
on  Army  Trailer 

To  utilize  the  supply  of  army 
trailers  in  the  storage  yards  of  state, 
county  and  city  highway  departments, 
Littleford  Bros.,  Cincinnati,  have  de- 
signed a  tar  and  asphalt  heater  ex- 
pressly made  for  mounting  on  the 
Army  spring-suspended  chassis  trailer 
and  rubber-tired  wheels.  With  this 
running  gear  a  tar  and  asphalt  heater 
can  be  trailed  behind  rapidly  moving 
vehicles,  enabling  the  highway  depart- 
ment to  cover  more  mileage.  The  equip- 
ment is  known  as  the  Trail-o-Heater. 

The  kettle  of  the  heater  has  a 
capacity  of  300   gal.     All   seams   are 


Mounted  Disc  Crusher 

To  produce  a  well  graded  product 
for  repairing  macadam  roads  the 
Symons  mounted  disc  crusher,  illus- 
trated herewith,  was  designed  by 
Chalmers  &  Williams,  Inc.,  Chicago 
Heights,  111.,  to  recrush  2i-in.  gravel 
or  stone  to  a  size  of  fi'om  i  to  3  in., 
with  a  certain  percentage  of  fine 
crushed  rock  and  a  small  percentage 
of  dust.  One  of  the  features  of  the 
equipment  is  its  portability.  It  is 
mounted  on  a  substantially  built  steel 
truck  carrying  countershaft,  bearings 
and  pulleys  for  driving  the  crusher 
mechanism. 

It  has  been  found  in  practice,  the 
manufacturers  report,  that  when  the 
crusher  is  adjusted  so  that  all  of  the 
product  is  reduced  to  pass  a  slot  i  in. 
m  width,  the  capacity  ranges  from  10 
to  15  tons  per  hour,  depending  upon 
the  character  of  material  being  crushed 
and  the  method  of  feeding.  Fifteen 
tons  can  be  secured,  crushing  gravel  or 
limestone,  provided  the  feed  does  not 
contain  any  pieces  over  2i  in.  in 
diameter. 

A  25-hp.  motor  is  ample  for  driv- 
ing    crusher     and     countershaft,     the 


ulettric-welded.  A  2-in.  draw-off  valve 
is  provided  on  each  side.  The  cover  is 
arranged  with  a  warming  hood  under 
which  a  barrel  of  tar  or  asphalt  may 
be  placed  for  draining.  The  furnace 
shell  completely  surrounds  the  kettle ;  it 
is  supported  on  each  side  and  is  bolted 
to  the  chassis  frame.  It  has  a  large 
fire-box  with  an  improved  type  fire  door, 
renewable  grate  bars,  a  large  ash  pit 
and  draft  control  door. 


Portable  Triplex  Pump  for 
Road  Builders 

Designed  especially  for  road  build- 
ers' use  to  deliver  water  through  long 
lines  of  small  pipe  a  new  triplex  port- 
able pump,  powered  by  a  four-cylinder, 
15-hp.  LeRoi  gasoline  engine,  has  been 
added  to  the  line  of  contractors'  equip- 
ment manufactured  by  the  Domestic 
Engine  &  Pump  Co.,  Shippensburg,  Pa. 

The  pump  will  deliver  from  46  to  60 


truck  and  is  equipped  with  pole  trees 
and  neck  yoke  or  tractor  hitch. 

The  engine  is  equipped  with  radiator, 
cooling  fan,  magneto,  governor,  air 
filter,  and  is  completely  inclosed  in 
metal  housing.  An  air-circulating  fan 
insures  engine  cooling.  A  friction 
clutch  is  provided  between  engine  and 
pump,  and  a  uniform  speed  is  secured 
by  a  fly-ball  governor. 


Traction  Wheel  Mounting  for 
6-Yd.  Railroad  Shovel 

Ti-action  wheel  mountings  for  its 
heavie.st  type  of  railroad  steam  shovel 
with  6-cu.yd.  dipper,  have  been  built 
and  tested  recently  by  the  Osgood  Co., 
Marion,  Ohio.  Previously  this  model  of 
shovel  had  been  mounted  on  standard 
railroad  trucks  for  use  in  quarries  and 
open  mines  where  a  considerable 
amount  of  blasting  had  to  be  done.  The 
necessity  of  laying  track  and  moving 
the  shovel  back  and  forth  between 
blasts  slowed  dovioi  operations  and 
decreased  output. 

To  eliminate  the  track-laying  opera- 
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actual  power 
18  to  20  hp 
The  crushing 


requirements  being  from 
,,  when  under  full  load, 
faces  are  manganese  steel 


gal.  per  minute  against  a  gage  pressure 
of  300  lb.  per  square  inch.  The  com- 
plete unit  is  mounted  on  a  steel-wheel 


tion  giant  traction  wheels,  6  ft.  in 
diameter  and  with  faces  of  36  in.  on 
the  front  and  30  in.  on  the  rear  wheels, 
were  designed.  The  front  wheels  are 
used  as  drivers  and  power  is  delivered 
through  a  series  of  gears  from  the 
hoisting  engines  on  the  shovel.  Steer- 
ing is  accomplished  from  the  cab  by 
turning  the  rear  wheels  by  means  of  a 
screw  shaft  and  traveling  nut. 

In  recent  tests  made  in  a  large  Penn- 
sylvania stone  quarry,  the  manufacturer 
reports,  the  shovel  was  moved  a  dis- 
tance in  one  day  that  under  old  track- 
laying  methods  would  have  I'equired  at 
least  ten  days.  The  traction  mountings 
are  designed  to  facilitate  the  use  of 
larffe  railroad  type  steam  shovels  in 
solid-bottom  quarries  and  mines  by 
increasing  mobility  and  eliminating  the 
necessity  of  pit  men  and  jack  arms. 

The    advantage     of    traction    wheels 
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over  railroad  trucks  for  large  railroad 
type  steam  shovels,  are  thus  sum- 
marized by  the  Osgood  Co.  Greater 
mobility  of  machine,  elimination  of  pit 
crew,  easier  accessibility  to  face  of  ex- 
cavation, elimination  of  tracks  and  re- 
duction of  side  strains  and  racking  to 
the  machine  in  general.  Traction 
wheels,  it  is  claimed,  are  also  much  less 
complicated,  simpler  to  operate  and 
have  a  low  upkeep  cost. 

The  6-yd.  shovel  on  which  the  trac- 
tion wheels  are  used  has  an  overall 
length  of  85  ft.,  a  width  of  20  ft.  and  a 
maximum  height  over  the  cab  of  15  ft., 
while  the  boom  extends  to  a  height  of 
32  ft.  This  type  of  mounting  also  is 
available  for  the  5,  3i,  3,  2h  and  U-yd. 
shovels. 


Publications  from  the 
Construction  Industry 


steel  Giatins/s  and  Stair  Treads — 
Mitchell-Tappen  Co.,  New  York,  de- 
votes a  new  24-p.  illustrated  catalog  to 
its  Mitco  interlocked  steel  gyrating  and 
stair  treads.  The  interlocking  feature 
involves  a  series  of  dovetailed  slots  on 
fixed  centers  in  the  bearing  bars  into 
which  the  lateral  or  transverse  bars  are 
forced  under  heavy  pressure.  The 
gratings  are  designed  particularly  for 
use  in  connection  with  subways  and  as 
flooring  in  industrial  and  power  plants 
where  ventilating  openings  must  be 
provided.  A  slightly  difrerent  design 
of  grating  is  employed  for  a  coal 
grizzly. 

RoUhig  Doors — J.  G.  Wilson  Corp., 
New  York,  illustrates  and  describes  in 
detail,  in  a  newly  published  16-p.  cata- 
log, its  vertical  rolling  doors  of  steel 
and  wood  and  its  new  horizontal  fold- 
ing door  adapted  for  use  in  piers, 
freight  sheds,  warehouses  and  factories. 
The  latter  type  is  spring  counter- 
balanced and  may  be  folded  up  over- 
head out  of  the  way. 

Sewer  Construction  Equipment — W. 
IT.  Ander-sox  Tool  &  Supply  Co.,  De- 
troit, lists  and  describes  its  line  of  sewer 
builders'  tools  and  equipment  in  a  re- 
cent 16-p.  bulletin.  The  equipment  in- 
cludes trench  braces,  manhole  steps, 
winches,  clay  cutting  knives,  mud 
boxes,  sewer  cars,  plank  pullers,  and 
ground  augers. 


Excavating  Equipmmt — Pawling  & 
HARNIscHKBT.tni  CO.,  Milwaukee,  has  is- 
sued three  new  bulletins  featuring 
trenching  machinery  and  convertible 
crane  and  power  shovel  rigs. 


Tractor  Siib-Soilinff—C.  L.  Best 
Tractor  Co.  is  distributing  a  40-p.  il- 
lustrated booklet  entitled  "Subbing  the 
Soil,"  which  explains  the  use  of  tractor- 
operated  sub-soil  plows  and  chisels. 
While  intended  primarily  for  the  agri- 
cultural field,  the  method  has  an  ap- 
plication in  construction  work  as  is 
exemplified  by  the  use  of  five  standard 
tractor-operated  chisel  plows  in  build- 
ing the  stadium  for  the  University  f>f 
California  where  the  broken  grounr! 
was  later  handled  by  wheel-scrap'r- 
Also,  on  the  Merred  irrigation  projirt, 
a  multiple  standard  subsoil  plow  hauled 
by  a  Best  tractor  loosened  material  in 
the  bottom  of  the  canal  so  that  it  could 
be  removed  by  four-horse  scrap'r^ 


Business  Side  of  Construction 

FACTS  AND  EVENTS  THAT  AFFECT  COST  AND  VOLUME 

N.  Y.  Bricklayers  Win  Strike  Cement  Production  Gains 

for  $12  Daily  Wage  Statistics  issued  by  the  Department 

Bricklayers  in  New  York  City  won  of  the  Interior  and  prepared  under  the 
their  strike,  which  has  been  in  progress  direction  of  Ernest  F.  Burchard,  of  the 
since  May  21,  when  the  Mason  Build-  U.  S.  Geological  Survey,  from  reports 
ers'  Association  last  week  agreed  to  received  from  producers,  show  the  pro- 
demands  for  a  basic  wage  of  $1.50  an  duction  of  portland  cement  in  the  United 
hour,  or  $12  a  day  for  a  period  of  two  States  for  May,  1923,  to  be  12,910,000 
years.  This  represents  an  increase  of  bbl.,  as  compared  ^vith  11,359,000  bbl. 
$2  a  day  over  the  basic  daily  rate  of  for  April  of  this  year  and  11,176,000 
$10,  which  has  been  in  effect  since  1920.  bbl.  for  May,  1922. 

During  the  strike  it  was  estimated  that  For    the   first    quarter   of   this    year 

from  $150,000,000  to  $200,000,000  worth  production  exceeded  that  for  the  same 

of  work  was  being  held  up.  period  in  1922  by  10,415  bbl.,  the  figures 

The  construction  concerns  hit  by  the  being,      respectively,      25,669,000      and 

PRODUCTION,  SHIPMENTS,  AND  STOCKS  OF  FINISHED  PORTL.\XD  CEMENT,   1922  AND 

1923,   IN  BARRELS 

• Production .  . Shipments Stocks  at   end  of  Month 

Month                               1922                 1923  1922                 1923              1922a                 1923 

January (a)4,291.000      7.704.000  (a)2.931.000      5.419,000     13,316,000     (n1 1 1,470.000 

February 4,278,000       8,085,000  3,285,000       5,963,000     14,142,000      ((i)  13,502,000 

March 6.685.000       9,880,000  7,002,000     10.326,000     13,848,000      (a)  13,045,000 

Firstciuarter 15,254,000     25,669,000  13,218,000     21,708,000     

April 9,243,000     11,359,000  8,592,000     12,954,000     14,470,000      (o)  1 1,463,000 

May 11,176,000     12,910,000  12,749,000     14.257,000     12,893,000           10,115,000 

strike  were  among  the  largest  in  the  15,254,000  bbl.  A  steady  gain  in  pro- 
United  States.  They  included  the  duction  is  also  indicated  by  the  statis- 
George  A.  Fuller  Co.,  the  Thompson-  tics  for  the  first  five  months  of  this 
Starrett  Co.,  Cauldwell  and  Wingate,  year  when  the  output  was  75,607.000 
Marc  M.  Eidlitz  &  Son,  William  Craw-  bbl.  as  compared  with  50,927,000  bbl. 
ford,  Hegeman-Harris  Co.,  John  Lowry,  for  the  same  period  of  1922. 
Jr.,  G.  Richard  Davis,  James  Stewart  May  (1923)  shipments  were  14,257,- 
Co.,  Starrett  &  Co.,  Charles  T.  Willis,  000  bbl.,  an  increase  of  1,508,000  bbl. 
Inc.,  and  Cunningham  &  Foley.  over    shipments    for    the    same    month 

Among  the  large  operations  affected  a  year  ago. 
by  the  strike  were  the  Federal  Reserve  The  accompanying  table  contains  the 
Bank,  Nassau  and  Liberty  Sts.,  the  new  figures  in   detail, 
store  of  Saks  &  Co.,  Fifth  Avenue  and  _— ^.^^^^___ 
Fiftieth  St.;  the  Cotton  Exchange,  the  Weekly  Freight  Loadings  Again 
Home  Insurance  Co.,  Maiden  Lane  and  -  „         »*-ii-        ivi„_i 
William  St.;  the  Standard  Oil  Building,  P^SS  Million  Mark 
and  the  Pershing  Square  Building.  For  the  second  time  this  year,  accord- 
ing  to  the  Car  Service  Division  of  the 

Structural  Steel  Sales  in  May  American  Railway  Association,  loading 

of  revenue  freight  exceeded  the  million 

The    Department    of    Commerce    an-  ^^^1^  during  the  week  which  ended  on 

nounces  May  sales  of  fabricated  struc-  ju^g  9    f..^  which  the  total  was  1,013,- 

tural    steel,    based    on    figures   received  249   car.s.      The    fir.st   time   the   million 

by   the    Bureau    of   the    Cen.sus    in    co-  n,ark    was    exceeded    was    during    the 

operation  with  the  Structural  Steel  So-  y^^]^  „f   ^gy   26   when   the   total   was 

ciety.     Total  sales  of  130,929  tons  were  j  054  029  cars. 

reported  for  May  by  firms  with  a  ca-  '  Freight  car  loadings  are  the  heaviest 

Vacity  of  225,790  tons  per  month.  f^r  this  season  of  the  year  in  the  his- 

Tonnagc  booked  each  month  by  175  ^ors'  of  the  railroads,  and  for  the  week 
identical  firms,  with  a  capacity  of  229,-  „f  jy^p  9  ^erc  only  one-half  of  one  per 
575  tons  per  month,  is  shown  below,  to-  (.p^t  under  the  record  week  in  history, 
gether  with  the  per  cent  of  .shop  ca-  which  was  that  of  Oct,  14,  1920,  when 
parity  represented  by  these  bookings,  ^y^p  ^„^^^  ^g,  1,018,539  cars. 
For  comparative  purposes,  the  figures  Despite  the  record  loadings  car  short- 
are  also  prorated  to  obtain  an  esti-  age  which  was  reported  at  12,978,  had 
mated  total  for  the  United  States  on  a  virtuallv  disappeared  for  all  classes  of 
capacity  of  250,000  tons  per  month.  equipment.     At  the  same  time  reports 

Tonn««o          of            Total  freight  cars  available  for  service  when- 
1922                    HooVcH     Capacity    nr>oliincii  ever     transportation     conditions     war- 
April                         2O0.58H            87             217,500  ranted, 

M'y.                      j«J.*'«          51           20?  tS!!  From  Jan.  1  to  June  9,  inclusive,  20,- 

•};;[v  ■                     ISWI           M           iJnoo  981,062    cars    have    been    loaded    with 

All!.'.                     156,011          68           170,000  revenue  freight,  compared  with  17,442,- 

;'cpi.                       Itiltn          «           15«IS1I  l-*!    during    the    corresponding    period 

V,',.                       |n;79J          «           !i2:?00  last    year,    and    16,3.59,067    during   the 

i)r,                        138,024          60           150,000  corresponding  period  in  1921. 

1921  The  total  fur  the  week  of  June  9  ex- 

?:•:                          \l\:t\l           II           \mX  '•*""''■''     the     corresponding    week     last 

',      ,                      218  997           OS            237,500  year   bv    177.041    cars,   and    the    corre- 

\i,                          >u'.Mf         81            202,500  Rpondinir  week  in  1921  bv  22^.966  cars. 

.•.i»>                       no,929«'       58           145,000  jt  „i,„,.xceeded  hv  81,208  cars  the  pre- 

*)<fTK»1«l  by  166  firm*  with  a  capacity  of  226.455  pp^jng    week    this    year    when     freight 

'""  ricp.«i«d by  157  BriM  with »(!»p»<!lly  of  225.790  loadings  were  curtailed  by  the  ohserv- 

...n«  nnrc  of  Memorial  Day. 
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Large  Contracts  Let  During  Week 

Among  the  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  379  to  393,  are  the  following: 

Telephone  exchange,  New  York, 
N.  Y.,  to  Marc  Eidlitz  &  Son,  Inc., 
$11,250,000. 

Office  building,  Chicago,  111.,  to  R.  0. 
Wieboldt  Co.,  $7,000,000. 

Bank  and  office  building,  Chicago, 
111.,  to  H.  Erickson  Co.,  $5,500,000. 

Office  building,  New  York,  N.  Y.,  to 
S.  S.  Roth  &  Bros.,  $5,000,000. 

Turbo    units    for    power    plant,    De- 


troit, Mich.,  to  Westinghouse  Electric 
&  Mfg.  Co.,  Pittsburgh,  Pa.,  $1,254,000. 

Grain  elevator,  Ft.  Worth,  Tex.,  to 
Southwestern  Eng.  Co.,  Springfield, 
Mo.,  $1,500,000. 

Concrete  arch,  Detroit,  Mich.,  to 
Lennane  &  Mcllvenna,  $663,285. 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids 
are  either  asked  or  will  soon  be  called 
for,  in  Construction  News,  pp.  379  to 
393,  are  the  following: 

Railways,    Montreal,    Que.,    Canada, 


for  Canadian  National  R.R.,  $20,- 
992,000. 

Hospital,  Nashville,  Tenn.,  for  Van- 
derbilt   University,  $2,000,000. 

Industrial  plant,  Toledo.  0.,  foi 
Libby  Owens  Sheet  Glass  Co.,  $1,500,- 
000. 

Cement  mill,  Ft.  Worth,  Tex.,  for 
South  West  Portland  Cement  Co.,  El 
Paso,  $1,500,000. 

High  School,  Kansas  City,  Mo.,  for 
Board  of   Education,  $1,400,000. 

Factory  and  warehouse,  Dallas,  Tex., 
for  Brown  Cracker  and  Candy  Co., 
$1,000,000. 


Weekly  Construction  Market 

THIS      limited      price      list      is     published  Moreover,   only  the  chief  cities  are  quoted,  complete    quotations    for    all    construction 

weekly    for    the    purpose    of    giving    cur-  Valuable    suggestions    on    costs    of    work  materials    and     for     the     important    cities, 

rent    prices    on    the    principal    construction  can    be    had   by    noting   actual    biddings   as  The    last    complete    list    will    be    found    in 

materials,    and    of    noting    important    price  reported  in  our  Construction  News  section,  the     issue     of     June     7 ;     the     nest,     on 

changes    on    the    less    important    materials.  The    first    issue    of    each    month    carries  July  5. 

Minne-  San 

Steel  Products:  New  York  Atlanta     Dallas     Chicago  apolis         Denver     Francisco     Seattle    Montrea 

Structural  shapes,  100  lb ?3.64               24.30       ?4.50  S3. 40  ?3.5S  S4.20  ?3.95         J54.10  24.25 

Structural  rivets,  100  lb 4.40                 5.00         4.95           3.75  4.25             .i.40  5.00  4.75  6.00 

Reinforcingbars,  Jin.  up,1001b 3.54                 4.25+3.80  3.32|  3.45             3.85  3.65  4.10  4.00 

Steel   pipe,   Mack,   2\   to  6  in.  lap, 

discount 44%                52%           45%  47%  53-5%  36%  35.2@47.6%     40%  32.76 

Cast-iron  pipe,  6  in.  and  over, ton 62.50@63 .50  — 53.00       63.00  60.20  60.50  69.00  +62.00           70.00  60,00 

Concreting  Material: 

Cement  without  bags,  bbl 2.70@2.S0  2.85  2.25  2.20  2.39  2.84  2.71  2.90  2. 25 

Gravel,  I  in.,  cu. yd 2.25  1.90  2.25  2.00  1.8S  1.90  2.15  1.25  l.SO 

Sand.cu.yd 1.25  1.24  1.95  2.00  1.25  1.00  1.50  1.25  1.25 

Crushed  stone,  f  in.,  cu.yd 1.75  2.00  2.50  2.00  2.25  3.50  2.15  3.00  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft.  64.00  42.00+55.00        58.50  43.25  60.00  41.00    —31.00      90.00 

Lime,  finishing,  hydrated,  ton 18.20  23.50—22.00         20.00  25.50  24.00  22.00         24.00       21.00 

Lime  common,  lump,  per  bbl 3.00(5)3.25  1.50     —2.35  1.50  1.50  2.70  1.75  2.80       10.00 

Common  brick,  delivered,  1,000 23.50  14.00  +13.10         11.00  17@19  12.00         15.00         13.00       16.50 

Hollow     building     tile,     4x12x12, 

perblock Notused  .109         .115  .1032  .0836  .065  ....  .11         .115 

Hollow     partition    tile     4x12x12, 

perblock 1573  .109         .115  .0825  ....  .065  .108  .11 

Linseed  oil.  raw,  5  bbl.  lots,  gal -1.13  —1.20    —1.35  1.29  1.29  1.39  1.24  .86        1.38 

Common  Labor : 

Common  labor,  union,  hour .7S  .35      50@.55  .55  ....  

Common  labor,  non-union,  hour .30     .30®. 50         .85  .55  .3S@.50  .50  .50@.62i       .30@.3S 

Explanation  of  Prices — Prices  are  to  con-  Minneapolis  quotes  on  fir  instead  of  pine,  houses  except  C.  I.  pipe,  which  is  mill  price 
tractors  in  carload  lots  unless  other  quan-  Brick,  sand  and  hollow  tile  delivered.  Ce-  plus  freight  to  railway  depot  at  any  ter- 
ries are  specified.  Increases  or  decreases  ment  on  cars.  Gravel  and  crushed  stone  minal.  Common  lump  lime  per  ISO-lb.  net. 
from  previous  quotations  are  indicated  by  quoted  at  pit.  We  quote  on  brown  lime  Lumber  prices  are  to  dealers  in  >"ards  at 
+  or  —  signs.  For  steel  pipe,  the  pre-  per  lSO-lb.net;  white  is  $1.S0  for  Kelly  San  Francisco,  for  No.  1  fir  common, 
vailing  discount  from  list  price  is  given:  Island  and  $1.70  for  Sheboygan.  Common  Seattle  quotes  on  Douglas  fir  (delivered) 
45-5%  means  a  discount  of  45  and  5  per  labor  not  organized.  instead  of  pine.  Lump  finishing  lime  per 
c.,nt.  Charge  is  15c.  per  100  lb.  for  cutting  Denver  quotes  on  fir  instead  of  pine.  y:"^-,"?':.  Hollow  building  tile  delivered, 
reinforced   steel   into    2-ft,    lengths   or   over.  Cement    "on    tracks";    gravel    and    sand    at  Hydrated   Ume   m   paper  sacks.     Sand  and 

nit  ■    <3tnne    nn    navi  •    limp      brick      hnllnw    file      gravel    at    bunkers. 

New    York    quotations    denvered,    except  ^'[,'  fumber  on   iob      Se  nrice '  is  at  ware-  >lontreal    quotes   on    pine    lumber.      Sand, 

-sand,    gravel   and    crushed    stone,    alongside  hSuse         T^nseed     oil      rleUvered      In      iron  sto"^.    gravel   and    lump   lime    per   ton.     Ce- 

dock:    cormnon    luni.p    lime     in    280-lb     bbl.  £gf  ^Con^Zrium^pSime   p^  ISolm.    ne"  "l-L"'',  '™^^    ^V''    '"^    are    delivered:    sand, 

net.  and  hydrated  lime  f.o.b.  cars;  tile     on  j,       ^                j  gravel    and    stone    on    siding;    brick    f.o.b. 

trucks"  ;  linseed  oil  and  cast-iron  pipe  f.o.b.  Atlanta    quotes    sand.    Stone    and    gravel  plant ;  steel  and  pipe  at  warehouse.    Hollow 

Labor — Concrete     laborers'      rate,     90c. ;  Per   ton    instead    of   cu.yd.      Common    lump  tile   per   ft.      Cement   price   is   in   Canadian 

building   laborers    (pick   and    shovel   men)  lime  per  180-lb.   net.  funds      (the     Can'adian     dollar     stands     at 

75c.  per  hr.  Dallas  quotes  lime  per  180-Ib.  bbl.    Steel,  97.62).      Bag   charge    is    SOc.   per   bbl.      Dis- 

cement,    cast-iron    pipe    and    crushed    stone  count  of  10c.  per  bbl.  for  pa-vTnent  within  20 

Chicago   quotes    hydrated    lime    in    oO-lb.  f.o  b.    cars,    other   materials   delivered.  days    from  'date    of    shipment.      Steel    pipe 

bags;    common   lump   lime   per   180-lb.    net.  San  Francisco  quotes  on  Heath  tile-,  size  per  100  ft.  net;  2J-in.,  $32.76;  6-in     $108. 

Lumber  delivered  on  job.  5J   x   8   x   llj.     Prices  are  all  f.o.b.  ware- 


Prices  of  finished  steel  products  have 
continued  fairly  stable  during  the  last 
two  months.  ReinforcinK  bars  are  still 
quoted  at  $2.40,  with  plates  and  shapes 
at  ?2.50  per  100  lb.,  f.o.b.  mill.  Heavy 
oil  production  is  creating  an  increased 
demand  for  ?toragG-tank  plates.  Con- 
siderahla  new  business  in  plates  and 
structurils  developed  during  the  last 
week  despite  the  recent  quiet  tone  to 
the  structural  market,  brought  about 
by   the    suspension   of    many  projects. 

Douglas  fir  lumber  market   shows  a 


Changes  Since  Last  Week 

slight  tendency  to  soften.  Seattle  re- 
ports a  decline  of  $1  per  M.  ft.  in 
sti'uctural  sizes.  Yellow  pine,  however, 
advanced  $2  per  M.  ft.  in  Dallas,  due 
to  unusually  heavy  local  demand. 

Slight  fluctuations  appear  in  cast- 
iron  pipe  prices  throughout  the  South 
and  West.  Seattle  reports  steel  and 
cast-iron  pipe  holding  at  levels  quoted 
but  with  continuing  shortage,  and  ship- 
ments practically  impossible  to  obtain. 

Raw  linseed  oil  declined  Ic.  in  Dal- 
las; 3c.  in  New  York  and  4c.  per  gal. 


in  Atlanta,  during  week. 

A  formal  agreement  between  the  New 
York  Mason  Builders'  Association  S'nd 
the  bricklayers  was  signed  Monday, 
May  25.  The  contract  calls  for  a 
basic  wage  of  $12  per  day  for  tvvo 
years.  Hod  carriers  are  also  to  re- 
ceive $8  per  day  during  the  same  period. 
Iron  workers  and  cement  and  concrete 
laborers  are  on  strike.  The  former 
for  the  forty-four-hour  week  and  aboli- 
tion of  the  open  shop,  and  the  latter 
for  a  wage  advance  of  $1  per  day. 


The  Construction  Barometer 

Decline  In  Price  of  Pig  Iron  —  Little  Change  In  Other  Materials  During  Week 


COST  remains  flat,  the  only 
important  price  development 
being  the  disappearance  of  the 
premium  on  steel.  Shapes  sell  for 
$2.50  per  100  lb.  at  the  mill.  Indica- 
live  of  lessening  demand  is  the  drop 


of  nearly  308,000  tons  of  unfilled 
orders  on  the  books  of  the  U.  S. 
Steel  Corporation.  Price  of  pig  iron 
continues  to  decline. 

Production  is  going  forward  at  full 
speed  to  fill  orders  already  placed. 


The  volume  of  June  contracts  is 
13  per  cent  lower  than  May.  Next 
week  special  attention  will  be  given 
to  demand  as  in  icated  by  tne  latest 
fi^jures  of  production  and  contracts 
awarded. 


-1 1 1 

— 1 — 

CONSTRUCTION  COST  J 

E.  N.-R  Index 

/\ 

lyii-n 

" 

/     n 

/ 

\ 

\, 

/ 

\ 

V 

1923 

1920        1921 


May   June  July 


5.b5 

i25 

505 

Prir.''nL?inn'lh'^h^nm^'  "^h^nnl-K 

/ 

angi 

es,  tees  and  plates. 

i 

-1 

L-l.j-'-l 

/ 

2.fc5 

225 
2.05 
1,65 
I.G5 

^ 

--' 

<s 

'^ 

NJ 

— 

.-W 

0 

/ 

■^ 

1 

/ 

^ 

1  1  i  1  r  1  i  T 

_ 

^ 

^ 

'~ 

g 

ri 

,9 

(X 

1 

> 

3 

3 

^ 

c 

xi 

^ 

^ 

r? 

l/r"!  1 

■v 

S 

/ 

y 

•^ 

/ 

1  1 

> 

" 

■~f 

Waxir 

num  rangre 
1     1 

0 

c 

OMMON    BRICK  1 
eraqc  price  per  Mjat 

n 

yards  throughout  countr 
1     I     1     1     1     1 

y 

:;. 

Minimum  range  x. 

..■ 

/ 

\ 

,> 

^ 

■ 

^ 

.-' 

\ 

/' 

k- 1922 •>t< -1923— 


E.  N.-R.  Statistics 

1 
1 
1 

VALUE  OF  LARGE  CONTRACTS  LET  IN     | 

THE  UNITED  STATES 

Week 
Ending 

Public           Private 
Wurk             Work         C 

Total 
ontracts 

June  7 

J25. 144.000  $18,704,000     $43,848,000 

June  U 

23,681.000     14,052.000       37,733,000 

June  21 
3  week3 

15.417.000     20,308,000       35.725.000 

$64,242,000  $53,064,000  $117,306,000 

LARGE  BUILDING  CONTRACTS—          || 

NUMBER    AND    VALUE 

Week 
EiidinK 

Public- 
N...         Work          No. 

Private 
Work 

June  7 

13      $2,558,000       37     $ 

1,303.000 

June  M 

1 1         7,593,000       36 

9,742,008 

June  21 

9         4,636,000       28 

0,941,000 

3  week... 

33     $14,787,000     101     $31,986,000    1 

NUMBER    OF    LARGE   JOBS   NOW   OUT     | 

FOR    BIDS 

. Public — ^ 

Week 
Ending 

Waicr- 

Slrects    worka 
Priv-                  and         and 
ate        .\11     Koadii   Sowera 

1 

All 
BuildinKH 

June  7 

35       202         75           29 

46 

June  14 

26       211         80          41 

35 

.Iune2l 

23       205         84           37 

"          i 

'    BASE 

PRICES    FIRM -NO     PREMIUMS    || 

ON    .STEEL 

(iuitrd  on     Priee 
June  20,  at     Wai. 

On 

SirueiuralK.   I'l'i-       »J  50       U  SO 

June  21 
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100  lb.                           <"  2  60 

1    f'ement 
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Feb,      I 
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Y,  M.fl.         59  00       60  00 
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PROPOSALS 

For  propo.iiN  \.l>.  rll..il  «.  ••  llie  |iiiicra 
immedlalpl.v  follow  inn  Ibr  •(  oni.truellon 
N.Hn"    .secllnn. 

WATERWORKS 

Bids  See   Eng. 

iJloso  News-Uecord 

July  2  Lalhrop,    Mo Juiif   28 

Jul.v  3   Ki.   Worth.   Tx Iiine  14 

Julv  3  Ft.  Wonb,   1.  x Jmt,.-  21 

July  3   Madlsoiiville.    T.  nn June   21 

July  3   Nil.H.    Ill I.iii.-  2S 

Julv  r.  Balllm'ire,    Md June  21 

July  6  Ft.  Alklnnon,  Wl« June  2H 

July  7  Tnn.-nvanda,    N.    V Juii.-  :^ 

July  7  fJrnndvl.'W   TlelKhts   (Columbu" 

V.  o.).  o lull-  ':- 

July     9  Point  Orey,  B.  C June  2S 

July  16  l*mmon,    8.    D June  2S 

Julv   17   IX'lanrI,    Fla. June  21 

Adv.  June  21  and  28. 

SEWERS 

July    S  Akron,  O June  21 

JUi>      Z   Ln  wi.<iiown,    >u June   21 


(■l,,s..  News-Kecord 

July     2  I>«throp.    Mo June  28 

Julv      2   .N.w  York.  N.  Y    June  28 

lulv      2    libiomfleld,   N.  J June   In 

Julv     3   SI.  houU.  Mo June  14 

Julv     3  Newton,    N,    J June  21 

.\dv.  June  21  and  28. 

July     6  Grove   ntv,    I'm June  21 

Adv.  June  21  and  28, 
,lwlv     7  fJrnndvbw    )l<'lKbt«    (Columbun 

P,  O  ),   O June  28 

I.  M  AhE'lfB.  CHllf June  21 

■1  .    Ill lune   28 

Mich June  21 

..n,    Vt lune   28 

..     28. 

ii;i June   28 

im.    Cnllf June   28 

He,    Ky June  28 

.  IV    June    28. 
I,<i>.    .Vtiit".-,    <'nllf June  28 

BRIDGES 

Alabama     June     7 

Ahleman.   WIr. June  28 

KntrM.»htown,  N.  3 June  21 

Adv.  June  21  and  2t. 


July 
July 
July 
Julv 


July 
Julv 
July 


Julv 
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Julv 

<i 

Julv 

1! 

Julv 
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Julv 
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t> 

Julv 

<l 
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!t 

J.ilv 

1(1 

Julv 

12 

July 

12 

July 

18 

July 

2r. 

Julv 

31 

N..V. 

3<> 

Aue. 

1 

Sep  Kng. 
New8-IUcord 
June  28 


.\lli.-in.\ 
C.orgla 


WiK 


June   28 


28 


iRliton,    Wis lune  28 

Akron,    O lune  21 

.Niw   JiTB'V    June  28 

.\dv.    June    28. 

WuMlilneti  n     June   2R 

liiiliaiia|)nl!ii,    Ind June  28 

Ft.   Wnvne.    Ind June  28 

Adv.  June  28. 


I'blla 


28. 


DAMS 

July     2  Beacon,   N.  Y 

Adv.  June  21  and  28. 


, .  .June  28 

. .  .June  28 

...May  I 

. .  .Apr,  19 

...June  28 


.June  21 
.179 
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July 


RAILWAYS 

5  New    Jersey    June  28 


EXCAVATION.  DRAINAGE, 

IRRIGATION 

July     5  Sisseton,  S.  D June 

July     6  Corinth,    Miss June 

July  10  Ottumwa.   la June 

Adv.  June  21  and  28. 

July  10   Merced.    Calif June 

July   11  Trenton,    Mo June 

July  17  Dunkirk,   N.   Y June 

Adv.  June  21  and  28. 
July   26   New    Orleans,    La June 

Adv.  June   28. 

STREETS  AND  ROADS 

June  29  Medford.     Mass June 

July     2  North  Tarrytown  (Tarrytown 

P.  O.).  N.  Y June 

July     2  Ebensburg.    Pa June 

July     2  Wynnewood,    Okla June 

July     2  Gardner,     Mass June 

Adv.  June   28. 

July     2   Mayersville,  Miss June 

July     2  New   York,   N.   Y June 

July     2   Michigan    June 

July     2  Dayton,   O June 

July     2  Chicago,    111 June 

July     3  University  (St.  Louis  P.  O.). 

Mo June 

July     3  Alabama    June 

July     3  Akron.    O June 

July     3  Trenton,  N.  J June 

July     3  Michigan     June 

July     3   Belleville,    N.    J June 

July     3   Nutley,   N.   J June 

July     3   Denver,    Colo June 

July     3   Louisville,  Ky June 

July     3   Marysville,    Calif June 

July     5  Maplewood    (St.   Louis  P.   O.), 

Mo June 

July     5  Abbeville,    La June 

July     5  Lincoln,    Neb June 

July     5  Steelton,    Pa June 

Adv.  June  14   and  28. 

July     5  Brooklyn,    N.   Y June 

July     5  Baltimore,     Md June 

July     5  Sayre,    Okla lune 

Julv     5  Lincoln,   Neb June 

July      5  Weleetka,    Okla June 

July     6  Mannington,   W.  Va June 

July     6  Akron.   O June 

July     6  Virginia June 

July     6  Lancaster,   S.   C June 

July     6   Greensburg,  Pa June 

July     6  Alabama     June 

July     6   Quebec    June 

July     6   Michigan    June 

July     6   Scottsville,    Mich June 

July     6  Missouri    June 

July      6  Fergus  Falls,  Minn June 

July     6  Albany.     Ga June 

July     6  Nashville,    Tenn June 

July     6  Emporia,    Kan June 

July     6  Alabama    June 

July     7  Grandview   Heights    (Columbus 

P.    O.),    O June 

July     9  California     June 

July     9   Laurel,    Miss June 

Adv.  June  28. 
July     9   New   Jersey    June 

Adv.    June    28, 

Julv      9   Michigan     June 

July     9  Keypdrt,  N.  J June 

Adv.   June   28. 
July     9  East  Grand  Forks,  Minn..  .June 

Julv     9  Kansas   Citv,   Mo June 

Julv     9   St.   Paul.   Minn June 

July     9  Ft.   Davis,  Tex June 

July     9  Richmond,  Va June 

Adv.   June  28. 

July     9   Edgerton,    Wis June 

July  10  Fairmont,  W.  Va June 

July  10  St.  Albans,  W.  Va June 

Julv  10  Nashville.  Tenn June 

July  10  Circleville,  O June 

July  10  Michigan     June 

July  10  Washington     June 

July  10  Florida     June 

July  11    Louisiana    June 

Julv  11  Michigan     June 

July  11  Vero.    Fla June 

July  12  Faribault,  Minn June 

July  12   Michigan     June 

July  14  Bolivar.   Pa June 

July  15  Western   Springs,   111 June 

July  15  La  Grange.  Ill June 

Juh    15   South   Bend.    Wash June 

July  16  Plainfield.  N.  J June 

Adv.    June    28. 

Julv  17  St.  Louis,   Mo June 

July  17  Pottsville.   I'a June 

Adv.  June  21  and  28. 

July  18  New  Mexico    June 

^Iv  24  West   Virginia    June 

Adv.   June   28. 

INDUSTRIAL  WORK 

July     6  Verona,    N.  J June 


Bids  See  Eng. 

Close  News-Record 

BUILDINGS 

July     1  Coffeyville,  Kan June  28 

July     2  Columbus,   O June  14 

July     2   Leavenworth,   Kan June  28 

July     2   Syracuse,   N.  Y June  28 

July     2  Milwaukee,    Wis June  28 

July     2  Louisville,    Ky June  28 

July     3   Kitchener,    Ont June  21 

July     3    Bergenfield,    N.    J June  14 

July     5   Bloomfield,    N.    J June  28 

July     5  Pittsburgh,     Pa June  28 

July     6  Virginia,     Minn June  7 

July     6  Athens,  O June  28 

July     7  Athens,  O June  28 

July     9  Maplewood,   N.  J June  21 

Julv     9  Easton,     Pa June  21 

July  10  Holdenville,   Okla June  28 

July  15  Astoria,    Ore June  7 

July  15  Knoxville,    Tenn June  21 

July  16   Dover,    O Jnue  28 

July  16   Pawhuska,  Okla June  28 

Julv  16  Nashville,   Tenn June  28 

July  20  Logan,   O June  28 

July  21   Pittsburgh.    Pa June  28 

July  24  Conrad.     Pa June  21 

.\ug.    1  Jackson,  Miss June  21 

FEDERAL  GOVERNMENT  WORK 

July     2    Bridge — Washington     June  28 

July      3   Remodeling    —    Frankfort, 

Ky June  14 

July     3   Bridges — California     June  28 

July      3   Removing  Superstructure,  etc. 

— Duluth.    Minn June  28 

Adv.    June    28. 
July     5  Pumps — New  Orleans,  La. .June  14 
Julv     5  Extension  . —  New  York, 

N.    Y June  21 

July     9   Steps — Denver,     Colo June  14 

July      9   Dredging   —   Wilmington, 

Del June  14 

Adv.   June    14    to   28. 
Julv  10  Convevor — Memphis,    Tenn. June  21 

Adv.  June  21  and  28. 
Julv  18   Extension — Pearl  Harbor, 

H.  T June  21 

Julv  IS  Fire   Protection   System  — 

Pearl  Harbor.  H.  T May  31 

Julv   18   Storage   Facilities  ■ — ■  Pearl 

Harbor.    H.    T June     7 

July  19  Tanks — Memphis,     Tenn... June   21 

Adv.    June   21    and    28. 
July  19  Dredging — New   Orleans, 

La June  21 

AHv.   June   21    and    28. 
Julv  20  Dredging — Galveston,  Tex.  .June  21 

Adv.   June   21   and   28. 
Julv  20  Intake   Chamber,   etc. — Wash., 

D.    C June   28 

Adv.    June    21    and    28. 
Julv  21   Dredging — Galveston.  Tex.  June  28 
July  31   Dredging — Baltimore.    Md..June  28 

MISCELLANEOUS 

July     2  Sea    Wall  —  Vicksburg, 

Miss June     7 

Julv     2  Asphaltic  Cement — New   York, 

N.   Y June   28 

Juh'     2  Underground  Return  Lines — New 

York,     N.     Y June  28 

July     3  Stone  Crusher  —  Trenton, 

N.   J June   21 

July     5   Structural   Steel  Framing,  etc. 

—New  Orleans.  La June  21 

July     5  Landing  —  New   Orleans, 

La June  28 

July  11   Pier — San    Diego,    Calif. ..  .June  28 

July  16  Power   Equipment — Taylorville. 

Ill June   28 

Adv.    June    28. 

July  20  Timber — Webb.    N.    Y June   28 

Adv.    June    28. 

Aug.  31  Cable  and  Accessories  —  Mel- 
bourne,   Australia     June   21 

Feb.   28  Headworks  —  Wellington, 

New  Zealand    May  24 


AVhere  name  of  offl 
inQUiries  sliould  be  a 
Clerk.    County    Clerk 


>i   is    not   given 

Iressed   to    City 

corresponding 


Waterworks 


I'ROPO.SED     WORK 

Pa..  AUentown — Plans  new  mains  in  15th 
Ward.     $31,000.     H.  F.  Bascom.  city  engr. 

Md.,  Hngerstown — Having  surveys  made 
new  water  supply  system  from  Potomac 
River,  incl.  filters,  pumps,  7  mi.  supi)ly  line, 
etc.  $1,450,000.  G.  L.  Bean.  806  Abbott 
Bldg.,   Phila.,   Pa.,   engr. 

Miss.,  Greenwood — Plans  extension  to  wa- 
ter system  to  incl.  North  Greenwood.  W.  S. 
Hawkins,  engr. 

Miss.,  Vi<'ksbiirK — City  having  plans  pre- 
pared 3  or  more  pumping  plants  in  connec- 
tion witli  drainage  project  and  land  re- 
clamation along  river  front.     Miller-Butter- 


worth   Co.,    624    Southern   Trust   Co.    Bldg., 
Little  Rock,  Ark.,  engrs. 

Tenn..  Covington  —  Voted  $71,000  bonds 
for  repairs  to  water  and  liglit  plant.  Oil 
burning  engine  and  miscellaneous  equip- 
ment, to  Fairbanks  Morse  Co.,  900  South 
Wabash  Ave.,  Chicago. 

O.,  Conneaut — Making  plans  2  story,  125 
X  150  ft.  brick  and  concrete  filtration  plant. 
$150,000.  Burgess  &  Nipel,  223  East  Broad 
St.,  Columbus,  engrs. 

III..  Mt.  Prospect — Plans  extensions  to 
mains.  $25,000.  Consoer  Eng.  Co.,  2007 
Ogden  Ave.,  Chicago,  engrs. 

111.,  Niles  Center — See  "Sewers." 

la.,  Dubnque — See  "Contract  Awarded." 

Minn..  St.  Paul — July  16,  to  vote  on 
$870,898  bonds  for  Vadnais  Lake  conduit, 
$90,000  for  Pleasant  and  Sucker  Lake  con- 
duit and  canal,  $61,000  for  Centerville  con- 
duit, $598,300  large  feeder  mains,  $850,000 
distribution  mains,  meters  and  other  ac- 
counts for  5  years.  G.  M.  Shepard,  city 
engr. 

Neb.,  Crawford — Voted  $45,000  bonds  for 
waterworks  and  extensions,  incl.  new  set- 
tling basis,  new  filtration,  raising  dam,  etc. 
J.  J.  Rasmussen,  Crawford,  engr.  Noted 
June  14. 

S.  D.,  Ca«tlewood — Making  plans  water- 
works system.  $18,000.  Chenoweth,  Ken- 
nedy &  Rettinghouse,  Boyce-Greeley  Bldg., 
Sioux  Falls,   engrs. 

Mo.,  Holden — Election  soon  to  vote  on 
$75,000  bonds  for  waterworks.  Benham 
Eng.  Co.,  512  Gumble  Bldg.,  Kansas  City. 
engr.s. 

Tex.,  Hubbard — July  3.  to  vote  on  $55,000 
bonds  for  new  mains,  jjumps,  etc.  J,  C. 
Mecklin,   mayor.     Engineer  not   announced. 

Tex..  Throckmorton — Making  surveys  res- 
ervoir, earth  dam,  concrete  spillway,  ele- 
vated tank  and  tower.  Plans  election  to 
vote  on  $40,000  bonds.  Baker  &  Von  Zuben, 
Ellison    Bldg.,    Ft.    Worth,    engrs. 

Calif..  Visalia — Plans  to  vote  on  $150,000 
bonds  to  purchase  and  improve  privately 
owned  water  works  system,  and  construct 
extensions,  latter  to  cost  in  excess  of  $25,- 
000.     L.  H.  Gadsby,   city  engr. 

Ont.,  Kirkland  lake— Plans  waterworks 
system,  incl.  c.i.  mains,  pumps,  hydrants. 
valves,  pump  house,  reservoir  or  tank. 
$150,000.  M.  Campbell,  elk.  Engineer  not 
selected. 

Ont.,  Toronto — Plans  9,000  ft.  6  in.  c.i. 
mains  in  Beachwood  and  Rose  Aves..  Ben- 
son, McKinstry  and  Cline  Sts.,  Dalewood, 
Dromore  and  Haddon  Crescents,  North  Oval 
and  Whitton  Rd.  $25,000.  R.  C.  Harris, 
city  engr. 

Ont.,  York — York  Twp.  plans  IS.OOO  6  in. 
c.i.  mains  in  Queensdale,  Poulton,  Burgess. 
Knight.  Lesmount.  Edison,  Cardona,  Car- 
low,  Sprule,  Gordon,  Carrington,  Glen- 
haven,  Hillsdale,  Larratt,  Oria  and  Syndi- 
cate ,4ves..  Dilworth  Crescent.  Don  Mills 
Rd.  and  6th  St.  $45,000.  F.  B.  Goedike. 
40  Jarvis  St.,  Toronto,  engr. 

BIDS   DESIRED 

N.  Y.,  Tonawanda — July  7,  by  Town  Bd.. 
Village  Hall,  mains  in  Water  Dist.  4.  To 
exceed  $25,miO.  G.  C.  Diehl,  EUicott  Sq. 
Bldg.,  Buffalo,  engr. 

Md.,  Baltimore — July  5,  by  Bd.  Awards, 
100,000  ft.  (more  or  less)  single  vitr.  clay 
conduit.     C.   F.  Goob,  ch.  engr. 

O..  Grandview  Heights  (Columbus  P.  O.) 
— July  7,  by  E.  Gross,  village  elk..  16.580  ft. 
6  in.  mains  in  Parkway  N..  Parkway  Dr., 
Timherman  and  Copeland  Rds.,  Goodale  and 
Northwest  Blvds..  Thomas,  Mulford,  Dover. 
Norton,  Hollv  and  2nd  Aves.  $50,000.  Bur- 
gess &  Nipel.  223»  East  Broad  St..  Colum- 
bus, engrs.     Noted  May  24. 

III.,  Niles — Julv  3.  waterwork  incl.  pump- 
ing station.  556,000.  Consoer  Eng.  Co.,  140 
South  Dearborn  St.,  Chicago,  engrs. 

Wis.,  Ft.  Atkinson — July  5,  by  W.  t). 
Leonard,  city  elk.,  brick,  rein. -con.  and 
steel  pumping  station,  and  rein. -con.  reser- 
voir, 60  ft.  diameter,  15  ft.  deep,  300,000 
gal.  capacity.  $15,000.  W.  G.  Kirchofter, 
Dean  Bldg..  Madison,  engr. 

Mo.,  Lathrop — July  2.  at  A.  T.  Archer  & 
Co.,  engrs..  6119  New  England  Bank  Bldg., 
Kansas  City,  new  water  supply  system, 
here.  $40,000.  Former  bids  rejected.  Noted 
June   14. 

S.  D..  I-emmon — July  16  (change  of  date) 
by  R.  M.  Watson,  city  aud.,  2.200  lin.ft. 
8  in.  iron  or  wood  mains,  2.100  lin.ft.  4  in. 
c.i.  pipe.  24  x  35  ft.  steel  standpipe,  pump 
and  deep  well.  etc.  $25,000.  C.  L.  Pills- 
bury,  Co.,  1200  2nd  .\ve.  S..  Minneapolis, 
Minn,,   engrs.     Noted  June   21. 

B.  C.  Point  Grey — July  9,  by  H.  Fkd, 
elk.,   17.000   ft.    4-8   in.   lapwelded   sheet   r._ 
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Waterworks   (Continued) 

c.i.    pipe,    f.o.b.    Vancouver.      W.    B.    Greig, 

5851    West   Blvd.,    Vancouver,    en^. 

BIDS    RECEIVED 
Md.,     BaJtiniore  —  Bd.     Awards,     furnish- 
ing and   delivering  valves.    Contr.   69.    from 
Kennedy    Valve    Mfg.   Co..    East    Water   St., 
Elmira,  X.  Y..  $56,362.     Xoted  June  14. 

COXTR.\CTS    .4W.\RDED 

Md..  Baltimore  —  Furnishing  filter  rate 
controllers  and  venturi  meters  for  Monte- 
bello  Filtration  Plant,  to  Simplex  Valve  Co.. 
5722  Race  St..  Phila..  Pa..  $40,626. 

La.,  Leoompte — W.  H.  Jones,  mayor  and 
Bd.  Alderman,  furnishing  and  erecting  one 
100  hp.  and  one  50  hp.  oil  engines  directly 
connected  to  alternator,  panel  switchboard, 
motor  driven  domestic  service  pump,  motor 
air  compressor,  to  Fairbanks.  Morse  &  Co.. 
608-14  Magazine  St..  New  Orleans,  $23,475  ; 
concrete  reservoir,  concrete  foundation  and 
new  building,  to  Hayden  Constr.  Co..  Pass 
Christian.  Miss..  $12,750  :  water  well,  to 
Gray  Artesian  Well  Co..  Amer.  Natl.  Bank 
Bldg..  Pensacola.  Fla..  $4,000.  Noted  Mav 
24   under   "Industrial   Works." 

O.,    Columbus — See   "Streets  and   Roads." 

O..  Dayton — Montgomery  Co.  mains  in 
Oakwood  Heights  Sewer  Dist..  southern  sec- 
tion to  C.  F.  Smith  &  Son.  54  Davies  Bldg.. 
$121,609:  northern  section  to  Connelly 
Bros.,  Cincinnati,  $41,470. 

O.,  rpper  Arlington  (Columbus  P.  O.)  — 
See  "Streets  and  Roads." 

Sllrh..  Detroit — For  52  x  130  ft.  pumping 
station,  with  40  ft.  well  rein. -con..  5  elec- 
trically operated  centrifugal  pumps,  two  24 
in.,  two  15  in.  and  one  12  in.,  provision 
made  for  additional  pumping  units  as 
needed,  to  Xatl.  Constr.  Co..  1031  Dime 
Bank  Bldg..  $177,700.     Xoted  June  21. 

Mich..  Detroit— Furnishing  250  tons  cen- 
trifugal pipe  in  various  sizes,  to  U.  S.  Cast 
Iron  Pipe  &  Fdry.  Co..  East  Burlington  St.. 
Burlington.  X.  J..  6  in.  $0.94  per  ft.,  8  in. 
$1.34.    10   in.   $1.81.    12   in.   $2.60. 

Wis.,  Oshkosh — New  pumping  machinery 
for  waterworks  plant,  to  Langstadt-Mever 
Electric  Co..  14  Waugoo  St..  $31,738.  Noted 
May  31. 

Minn..  New  I'lm — For  11.000  lin.ft.  4  and 
6  in.  c.i.  mains  and  20  hydrants,  to  Mankato 
Constr.  Co.  Mankato.  $16,609.  and  Feyen 
Constr.    Co.,  277    Burgess   St.,    St.    Paul. 

la.,  Dabnqae — To  J.  A.  Gregory.  1120 
Iowa  St..  2  pumping  stations.  $29,477  and 
$11,187  respectively;  C.  W.  Varner.  1695 
Washington  St..  drilling  artesian  well. 
$9,417.  Mead  &  Seastone.  engrs..  Journal 
Bldg..  Madison.  Wis.,  soon  take  bids  on 
equipment.       Xoted    May    in. 

Tex..  Aaxtln — .Making  plans  8  m.g.  filtra- 
tion plant.  $25,000.  c.  K.  Leonard,  city 
ingr.  John  B.'HawJey.  Cotton  Exoh.  Bldg.. 
Ft.  Worth,  consult,  engr. 

Tex..  Edffewood — Waterworks  and  street 
lighting  systems,  to  Municipal  Eng.  Co., 
Praetorian  Bldg..  Dallas.  $40,000  and  $15,- 
000   respectively. 

Tex.,  Ft.  Wortli — Pumphouse.  to  West  & 
Womack.  Dan  Waggoner  Bldg..  $17,592; 
pumps,  etc..  to  Conner-Hudson  Co.,  South- 
w..st  Life  Bldg..  Dallas.  $14,996;  500.000 
gal.  tank  on  130  tower,  to  Plltsburgh-Des 
Moines  Steel  Co..  praetorian  Hldg.,  Dallas. 
$30,000.     .Voted   .May  24. 

Mo..  Kanaoa  City  —  Fire  &  Water  Bd.. 
1.200  tons  S  in.  pipe,  to  U.  S.  Cast  Iron  Pipe 
&   Fdry.  Co..    604    Interstate    Bldg.,    $70.9.SO. 


Sewers 


PROrOXKI)    WOKK 
Conn..    Knot    llarfford     (brnnrti    of    Hart- 

fonl)— Plans  4.850  ft.  10-20  in.  vltr.  clay 
sewers  In  Governor  and  Main  Sts.  $40,000. 
C,  H.  OlmsNd.  Comstock  Blk..  engr. 

Pa..  Erie — Rejected  bids  Sewer  Projects 
1.  2.  3  and  5.  $300,000.  Will  readvertlse. 
F.  O.  Lynch,  city  engr.     Noted  June  7. 

P«..  Pitt  "ton — Sec  "Streets  and  Road."." 

Mb.,  Bartow — July  17  to  vote  on  JH'i.'imm 
bonds  for  sanitary  sewerage  system.  I'.iirn- 
ft  McDonnell.  402  Interstate  Bldg.,  KanuHH 
City.   Mo.,  engrs.      Noted   Apr.    12. 

Ml««.,  Orrrnwnnd — Plans  sanitary  sewer 
extension  $20,000  and  storm  sewer  $18,500. 
W.  S.  Hawkins,  engr. 

O.,  Delaware — City  of  Columbus  had  plans 
prepared  and  noon  taken  bidn  newage  dla- 
ponal  plant  at  Olrls'  Industrial  Home.  here. 
R.   H.  .Simpson.  Columbun.  engr. 

O..  Kenmore — Plans  sewage  disposal 
plant.  $300,000.  E.  A.  Schlegal.  dir.  Pub. 
Sr-rv. 

III.,  Benaonrllle — Plans  sewerage  sysleni 
and  sewage  disposal  plant.  H00,000-$1  .'.i'.- 
000.  E.  Hancock,  2007  Ogden  Ave..  Chi- 
cago, engr. 


ni.,  Elmwood  Park  (Chicago  P.  O.)  — 
Soon  takes  bids  4-12  in.  mains.  $330,000.  E. 
Hancock.  2007  Ogden  Ave.,  Chicago,  engr. 

111.,  Niles  Center  —  Plans  extensions  to 
sewers  and  watermains.  $25,000.  Consoer 
Eng.  Co.,  140  South  Dearborn  St.,  Chicago, 
engrs.  « 

III.,  Palatine — Plans  sewerage  system. 
$160,000.  Consoer  Eng.  Co..  140  South 
Dearborn  St.,  Chicago,  engrs.  Marr.  Green 
&  Co.,  400  Xorth  Michigan  -A.ve..  Chicago, 
consult,    engrs. 

111.,  West  Cliicaeo — Soon  takes  bids  storm 
sewerage  system.  $40,000.  E.  Hancock.  2007 
Ogden  .4ve.,  Chicago,   engr. 

Neb.,  Fairbury — July  3.  to  vote  on  $40,000 
bonds  for  sewerage  system  and  drainage 
work.     H.   W.  Fouts.   elk. 

S.  D.,  Castlewood — Making  plans  sanitary 
sewerage  system.  $25,000.  Chenoweth. 
Kennedy  &  Rattinghouse.  Boyce-Greelev 
Bldg.,  Sioux  Falls,  engrs. 

Mo.,  Sikeston — Soon  takes  bids  27.000  ft. 
8  in.  vitr.  and  25.600  ft.  10-48  in.  segmental 
block  sewers.  $158,000.  W.  A.  Fuller.  1917 
Ry.  Exch.  Bldg..  St.  Louis,  engr.  Xoted 
.May  17. 

Tex.,  Stamford — Making  plans  Imhoff 
tanks,  sanitary  sewers,  etc..  $30,000  bonds 
voted.  John  B.  Hawlev.  403  Cotton  Exch. 
Bldg.,  engr.     Xoted  May   31. 

Ore.,  Albany — Takes  bids  about  July  10. 
-storm  sewers.  $65,000.  Stevens  &  Koon. 
Spalding  Bldg..  Portland,  engrs. 

Calif..  San  Francisco — Plans  construct- 
ing unit  of  Army  St.  sewer.  $70,000.  M.  M. 
O'Shaughnessy.  city  engr. 

Ont..  Cialt^ — Soon  takes  bids  9.000  ft.  sani- 
tary sewers  along  river.  $35,681.  D.  T. 
Black,  City  Hall.  engr.     Noted  Feb.  8. 

Ont.,  WeHton — Having  estimates  and 
plans  prepared  sewerage  system,  probably 
10.000-12,000  ft.  8-12  in.  vitr.  tile.  $30,000. 
James,  Proctor  &  Redfern,  36  Toronto  St., 
Toronto,  engrs. 

BIDS    DESIRED 
Vt..     Essex     Junction — July     10,     by    Bd. 
Village    Trustees    at    office    of    A.    Martin, 
village  elk.,  sewerage  system.    L.  A.  Evans, 
pres. ;   adv.   this   issue. 

N.  Y.,  New  York— July  2.  by  J.  Miller, 
pres.  Manhattan  Boro,  Municipal  Bldg.,  sew- 
ers in  west  side  of  Amsterdam  Ave.,  etc. 

N.  J.,  Bloomfleld — .July  2.  by  J.  C.  John- 
son, town  elk..  8.175  lin.ft.  8-12  in. 
sanitary  sewers  in  Parkway  W.  Mill  St., 
Myrtle.  Weaver  and  F.-anklln  Aves..  $28.- 
521  :  paving  3.w00  sq.yd.  Vesper  and 
Orchard  Places.  Fontaine  and  Farrandalc 
.Vves..  asphalt  penetration  telford.  $6,300; 
curbing  and  paving  4.200  sq.yd.  Race  and 
Fulton  Sts.,  asphalt  penetration  telford. 
$11,975.  E.  Haechlin,  Natl.  Bank  Bldg.. 
town   engr.      Noted   Apr.    12. 

Pa.,  Neville  Island  (M  Kees  Rocks  P.  O.) 
Dravo  Contg.  Co..  Diamond  Bank  Bldg.. 
Pittsburgh,  will  build  1  story.  75  x  273  ft., 
structural  shop,  steel  and  concrete,  here, 
by  separate  contracts.  $75,000.  L.  Vincent, 
Jenkins  Arcade.  Pittsburgh,  engr. 

Flo.,  Vero — July  11,  by  P.  E.  King, 
mayor.  12,000  ft.  6-30  In.  vltr.  clay  storm 
sewers,  etc.  $25,000.  Carter  &  Damerow, 
Vero.    engr. 

Ky.,  Louisville — July  17,  by  Comrs.  Sew- 
erage, for  Napolean  Blvd.  sewer  and  drain 
and  Speed  Ave.  laterals  "South."  J.  B.  F. 
P.reed.  ch.  engr. ;  adv.  this  Issue. 

O.,  Orandview  Helchtn  (Columbus.  P.  O.) 
—July  7.  by  E,  Gross,  village  elk.  14.166 
ft.  6-18  in.  vltr.  sewers  In  alleys  In  platg  4 
and  5  in  .VorlbwesI  Blvd..  and  In  ad ':tlon 
to  Grandvlew  H-ights.  $26,000.  Bu—  ss  & 
NIpel.  223  East  Broad  .St.,  Columbus,  engrs. 
III.,  Shermervillr — July  9.  sewerage  sys- 
tem. $130,000.  Ctinsoer  Eng.  Co.,  140  Souin 
Deari>orn  St.,  Chicago,  engrs. 

Mo.,  Lathrop — Julv  2.  by  A.  T.  Archer  A 
Co.,  engrs..  609  New  England  Bank  Bldg.. 
Kansas  City,  sanitary  ni'Wers  and  disposal 
plant,  here,  for  city.  $60,000.  Former  bids 
rejected.      Noted    Juni'    11. 

Calif..  Anahelm--July  12.  by  City  Trus- 
t..o.  jr.ini  outfiill  newer,  .tect.  2,  Involves 
U  LTH  ft  27  In,  and  17.300  ft.  30  in.  pipe, 
I. ...1(1  n  pile  trestle,  etc.;  Sect.  J.  .^.062  ft. 
'di  in.  and  U.Z'il  fl.  27  In.  pipe,  etc.;  Sect. 
4.  St. 249  ft.  24  In.  pipe,  etc.;  segment  block, 
vltr.  or  concrete   pipe. 

Calif..  I-<>«  /\n«»le« — July  JO.  by  nd.  Pub. 
AVkn     cnn«irtictl?ig  ocean   outlet,   8e<rt.    I    of 
Xorth     OMifiill     newer        W.     T      Knowlton. 
rlly  sewrr  .'ngr.      Noted    May    10. 
BIDS  RECEIVF-D 

N.  T..  Broohl.vn — E  Rlegelmnnn.  boro 
preg,,  Boro  HsII.  June  20,  conslrucllng 
Sect.  ZC  modlflratlon  and  extension  of 
Hiolngli-fll  Plant.  Zeih  Ward  Dlnn^xnl 
Workn.  from  Filtration  A  Dliposal  Corp., 
].-!2  .\a="<au  St.,  New  York.  $458,000.  Noted 
■tune   14. 


N.  Y.,  Brooklyn  —  E.  Riegelmann.  boro 
pres..  Boro  Hall.  June  20.  timber  supports 
Sect.  1.  Fort  Hamilton  Parkway,  from  Xe- 
caro  Co..  Inc.,  97  Court  St.,  $153,300.  Xoted 
June  14. 

N.  Y.,  Braokl.vn — E.  Riegelmann,  boro 
pres.,  Boro  Hall.  June  20,  sewers  in  (1) 
Church  St.  (2)  64th  St.  (3)  84th  St.  (4) 
East  31st  St.  (5)  East  Sth  St..  from  Xecaro 
Co.,  Inc..  97  Court  St..  (1)  100.97%  engrs. 
est.  ($269,436)  ;  M.  Tozzi,  1362  63rd  St.,  (2) 
88.25%  ($7,145)  ;  Xazzaro  &  Querriero,  (3) 
88%  $6,586)  ;  Tomasetti  &  Co..  Inc..  1133 
60th  St..  (3)  88%  (4)  86%  ($4,834)  ;  J. 
McBride,  (5)  89.99%  ($1,600).  Xoted 
June  14. 

N.  Y.,  New  York — H.  Bruckner,  pres 
Bronx  Boro,  3rd  and  Trcmont  Aves.,  June 
21.  sewer  in  Jarvis  Ave.,  from  McDonald  & 
Wilson,  $5.669 ;  Pelham  Parkway,  from 
Anita  Constr.  Co..  2975  Marion  .\ve.. 
$40,042  ;  Tryon  Ave.,  from  Spadaro  & 
Turiano.   3185  East  Tremont  Ave..   $5,417. 

O..  Euclid — Inlet  trunk  sewer  in  Lake 
Shore  Blvd.  and  Bliss  Rd..  110  ft.  No.  6  cir- 
cular brick.  275  ft.  4-24  in.  concrete  and  700 
ft.  24  in.  tile  pipe,  from  C.  W.  Jackson, 
1318    East    84th    St..    Cleveland,    $35,247. 

O.,  Toledo — Storm  water  regulators  and 
connections,  brick  manholes,  Contr.  8,  from 
Harris  &   Tansey.   Toledo.    $173,658. 

Wis..  Marsiifleld  —  Sanitary  sewerage 
system,  incl.  14.973  ft.  8-12  in.  vitr.  pipe.  45 
manholes,  etc.,  storm  sewers  incl.  4.765  ft. 
10-30  in.  pipe.  20  manholes.  3  catchbasins.  1 
concrete  outlet.  2,105  lin.ft.  trunk  sewer, 
from  Pastoret  Constr.  Co..  308  Sellwood 
Bldg.,  Duluth.  Minn..  $77,192.  Noted 
March  29. 

COXTR.\CTS  .\W.\RDED 
N.  Y.,  Brooklyn — E.  Riegelmann.  boro 
pres.,  Boro  Hall,  to  S.  Ambrosio.  1016  60th 
St..  sewer  in  Ave.  I  93%  of  engrs.  est. 
($1,400),  Ave.  I  90%  ($1,050)  ;  to  C.  F. 
Vacharas.  643  40th  St..  Benker  St.  105*^ 
($700)  72nd  St..  95%  ($400).  Ave.  J  94% 
($400)  12th  Ave.  99%  ($1,680)  48th  St. 
109%  ($1,539).  East  10th  St.  90%.  ($800); 
to  B.  Peconi  &  Sons.  76th  St.  87% 
($11,265)  ;  to  Nazarro  &  Querriero.  Bay 
28th  St.  91%  ($6,834);  to  Tomassetti  & 
Co..  1133  6th  St..  East  32nd  St.  86.86% 
($4,905).     Noted  June  14. 

N.  Y.,  Mamaroneck — E.  L.  Howe,  villag* 
elk.,  completing  sewage  disposal  works,  to 
Mapes  &  Erwav.  Little  Britain  Rd..  Xew- 
burgh.  Engr-s.  est.  $100,000.  Xoted  May  10. 
N.  Y..  Waterloo  —  Sanitary  and  storm 
sewer  in  Cox  St..  to  R.  J.  Logan.  107  Wesl 
Main  St..  $10.35  per  lin.ft.  Xoted  May  24. 
Pa..  Erie  —  For  1 1  sewers  In  Frontier 
Place  Sub-division.  5  to  P.  G.  and  H.  G. 
Diefendorf.  Erie.  $16.2S5;  6  to  Doyle  Contg. 
Co..   Erie.   $16,661.     Xoted  June  7. 

Pa.,  Brie — Alill  Creek  Valley  monolithic 
sewer  drain  to  F.  G.  Diefendorf.  Erie.  $43.- 
006.     Xoted  June  7. 

Fla..  Plant  City — City  will  construct  sani- 
tary sewerage  system,  bv  day  labor.  Mate- 
rials incl.  16.760  ft.  8  In..  1.300  ft.  10  In.. 
.2.450  ft.  15  in.  and  1.760  ft.  6  In.  vitr.  clay 
pipe.  etc..  to  Macon  Sewer  Pipe  "Wks.. 
Georgia  Casualty  Bldg.,  Macon  Oa.  Total 
cost    $30,500. 

O.,  Cleveland  Helgbtx  (Warrensvllle. 
P.  O.)— For  10.700  ft.  8-30  In.  tile  sewer  In 
Sllsbv  Rd  .  to  Hadded-Mall  Co..  Schonel.l 
Bldg,  Cleveland.  $34,250.  .Voted  June  21. 
O.,  Columbun — See  "Streets  and  Roads." 
O.,  rpper  Arlington  (Columbus  P.  O.)  — 
.See  "Streets  and  Roads." 

Ind..  Hammond  —  Sewerage  Bystrm  to 
Shea  &  Co..   Hammond.   $S7,000. 

Mich..  Delrolt — Connors  Creek  Sewer. 
Sect.  3.  5  eenteied  concrete  arch,  to  l.rf>n- 
nane  &  Mc  Ilvenna.  1121  Book  Bldg.. 
$663,285. 

Win..  Mllwanker — Ftor  2.900  wood  piles 
In  connection  with  sewage  disposal  plant, 
to  Wheeler.  Arnold  Co.  Wittenberg.  $33.- 
36B  ;  superslrurture  of  screen  house,  72  x 
104  ft.,  brick  and  concrete,  to  P  Rlenena 
Sons.  I01S  Humboldt  Ave..  $S«.»73  Noted 
Mav   31. 

Minn.,  rinqnel — See  "Streets  and  Roadn  " 
B.  D..  VanUInn— Slate  Bd.  Charlllen  ft 
Correction,  rierm.  20.650  Iln.fl.  12  and  16 
in.  newern  m  Stale  llonpltal.  here.  In  J. 
Jensen.  24'i7  Wirsi  .St..  Omaha.  Neb.. 
$31,644.      Noted    M;iv   31. 

Tex.,  CInro  .Additions  to  sewage  disposal 
plant,  bv  day  Ijil.nr  $25,000,  Rlrod  Eng. 
Co.,    3206    Elm    St..    Dnilnn.    Engrs. 

Calif..  I^nii  Beach  —  .See  "Streets  and 
Roadn 
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Waste  Disposal   (Continued) 

CONTRACTS    AW.4KDED 

Pa.,  HarrisburB  —  Superintendent  Pub. 
Safety.  408  Dauphin  Bldg.,  50  ton  incinera- 
tor plant,  to  Superior  Incinerator  Co.,  Dal- 
las, Tex.,   $39,850. 


Bridges 


PROPOSED    WORK 

Mass.,  Springfield — City,  Administration 
Bldg.,  and  Boston  &  Albany  R.R..  South 
Station,  Boston,  plan  reconstructing  40  ft. 
rein. -con,  and  steel  bridge,  30  ft.  wide,  over 
railroad  tracks  on  Berkshire  Ave.,  here. 
$130,000.  R,  S.  Marsh,  city  engr.  Noted 
Nov.  16. 

Alabama — State  Hy.  Dept..  Montgomery, 
having  plans  prepared  treated  timber 
bridges,  IS  ft.  roadways,  on  Linden- 
Thomaston  Rd.,  Marengo  Co.,  IJ  in.  cold 
mix  bituminous  concrete  surfacing.  $40,000  ; 
concrete  bridges  on  Russellville-Phil  Camp- 
bell Rd.,  Franklin  Co.,  incl.  one  SO  ft.  steel 
span,  $50,000  ;  983  ft.  concrete  bridges.  Clay 
Co.,  incl.  one  120  ft.  steel  span.  18  ft.  road- 
way, $90,000  ;  228  lin.ft.  rein.-con.  bridges, 
IS  ft  roadway,  on  Center-Etowah  Co.  line 
Rd..  Cherokee  Co.,  $25,000.  W.  S.  Keller, 
state  highway  engr. 

Kentucky ^ — State  Rd.  Dept..  Frankfort, 
having  plans  prepared  3 SO  ft.  concrete  and 
steel  bridge,  1  mi.  south  of  Hazard.  Federal 
Aid  Project  104,  Perry  Co.,  three  100  ft. 
steel  and  two  40  ft.  concrete  spans:  200  ft. 
concrete  and  steel  bridge  1  mi.  north  of  Haz- 
ard. Federal  Aid  Project  103,  Perry  Co..  two 
100  ft.  spans,  trestle  approaches :  200  ft. 
concrete  and  steel  bridge  over  North  Fork 
of  Kentucky  River,  3  mi.  north  of  Hazard, 
Federal  Aid  Project  103,  Perry  Co.,  two 
100  ft.  spans;  280  ft.  concrete  and  steel 
bridge,  over  Kentucky  River,  near  Jeft  Sta- 
tion Perry  Co.,  two  100  ft.  steel  and  two  4  0 
ft.  concrete  spans.  J.  S.  Boggs,  state  high- 
way engr. 

Ohio — See  "Streets  and  Road. 

la  Cedar  RapUls — Making  plans  Munic- 
ipal Island  improvement  incl.  one  90  ft. 
bridge  span  and  300  lin.ft.  retainmg  wall, 
etc..  along  Cedar  River.  $75,000  Marsh 
Eng.  Co..  206  Masonic  Temple  Bldg.,  Des 
Moines,   engrs.  

CaUf  San  Francisco — City  and  San 
Francisco  Co.  appropriated  $30,000  to  repair 
bridges  on  4th,  6th  and  7th  Sts.  and  Islais 
Creek  Bridge.  M.  M.  O'Shaughnessy,  city 
engr. 

BIDS    DESIRED 

Conn..  Bridgeport— July  25,  by  East 
Washington  Ave.  Bridge  Comn..  City  Hall, 
constructing  East  Washington  Ave.  bridge. 
J.  A.  McElroy,  city  engr. ;  adv.  this  issue. 

N  Y..  Binghamton — Aug.  1.  by  Bd. 
Contr.  &  Supply.  Municipal  Bldg.  5  span 
rein.-con.  arch  bridge.  W.  B.  Weller,  city 
engr.  ;  adv.  this  issue.     Noted  Feb.  12,. 

New  Jersey— July  9.  by  State  Hy.  Comn.. 
Trenton,  2  span  steel  and  concrete  bridge 
State  Highway  Route  4.  municipalities  ot 
Berkley  and  Lacey  Twps.,  Ocean  Co.  also 
1  span"  rein.-con.  slab  bridge.  State  High- 
way Route  16.  Harding  Twp.,  Morris  Co. 
J.  L.  Vogel,  772  Broad  St.,  Newark,  bridge 
engr'.;  adv.  this   issue. 

Pa  Phila.— July  18,  by  Delaware  River 
Bridge  Joint  Comn..  806  Widener  Bldg., 
anchorage  cable  bents  for  bridge  over  Dela- 
ware River,  between  here  and  Camden. 
N    J.    adv.  this  issue. 

Georgia — July  6,  bv  State  Hy.  Dept.,  East 
Point  371  ft.  bridge  on  Elberton-Royston 
Rd.  Elbert  Co..  384.5  cu.yd.  concrete,  52,- 
010  lb.  reinforcing,  etc.  :  214  ft.  bridge  on 
Columbus-Talbottom  Rd.,  Muskogee  (  -i.. 
1  520  lin.ft.  wood  piling,  373.9  cu.yd.  con- 
crct"^  43.086  lb.  reinforcing,  etc.;  1,241  ft. 
bridge  over  Satilla  River.  Ware  Co.,  Contr 
1  IG  379  cu.yd.  earth  embankment,  700  sq. 
vd  stone  rip  rap,  1,620  sq.yd.  sand  clay 
.surfacing,  etc.,  Contr.  2,  741  cu.yd  excav , 
6''0  cu.yd.  concrete  in  piers,  1,410  cu.yd. 
concrete,  alternate  with  concrete  bents  sup- 
ported bv  wood  piling,  620  cu.yd.  concrete 
in  piers.  "1.900  cu.yd.  concrete,  2,482  sq.yd. 
4   in.  concrete  paving,  etc. 

Florida — July  5.  by  State  Rd.  Dept., 
Tallahassee,  constructing  approaches  to 
Safety  Harbor  Bridge,  Project  527,  Road 
17,  (130)  Pinellas  Co.,  both  north  and 
south  approaches  incl.  timber  protectioft 
work,  being  1.555  ft.  long.  W.  F.  Cooke, 
state  highway  engr. 
'Louisiana — See   "Streets  and  Roads." 

Ohio — See  "Streets  and  Roads." 

Ind.,  Ft.  Wayne — July  12  by  Comrs. 
Allen  Co.,  bridge  over  Maumee  River  on 
Columbia  St..  O.  M.  Darling,  co.  engr.  ;  a<Jv. 
this   issue. 

Ind.,  Indianapolis — July  12  by  Comrs. 
Marion  Co.,  23  bridges,  $1,000-$5,*00  each. 
J.  J.   Griffith,   CO.  engr. 


Wis.,  Albany — July  6,  by  Green  Co.,  State 
Rd.  Road  and  Bridge  Com.  at  Village  Hall, 
here,  Sugar  River  Bridge,  two  65  ft.  span 
concrete  deck  girders.  C.  J.  Smith,  Monroe, 
comr. 

Wis.,  Albeman — July  3,  by  Sauk  Co.  State 
Road  and  Bridge  Com.  at  Village  Hall, 
here,  constructing  Ableman  Bridge,  three  50 
ft.  concrete  deck  girder  spans.  W.  Hal- 
bersleben,  Baraboo,  comr. 

Wis..  Stoughton — July  6,  by  city,  2  span 
rein.-con.  bridge  over  Tahara  River  on 
Forton  St..  earth  approach  and  fill.  T. 
Pankow,  Washington  Bldg.,  Madison,   engr. 

Missouri — July  6,  by  State  Hy.  Dept., 
Jefferson  City,  eleven  20  ft.  rein.-con.  slab 
spans,  etc.,  over  overflow  of  Grand  River, 
two  10  ft.  rein.-con.  slab  spans  over  stream. 
two  10  rein,  slab  spans,  etc.,  over  Indian 
Creek,  one  40  ft.  and  four  20  ft.  I-beam 
spans  over  Little  Muddy  Creek,  one  40  ft. 
and  four  20  ft.  I-beam  spans  over  Muddy 
Creek,  one  40  ft.  and  four  20  ft.  I-beara 
spans  over  Muddy  Creek  Drainage  Ditch, 
two  150  ft.  steel  truss,  four  40  ft.  and  two 
20  ft.  rein.-con.  slab  spans  over  Grand 
River,  all  foregoing  in  Davies  Co.  ;  one  6u 
ft.,  one  80  ft.  and  one  140  ft.  steel  truss 
spans,  etc.,  over  Salt  River,  one  80  ft. 
steel  truss  and  six  20  ft.  rein.-con.  slab 
spans,  etc.,  over  Otter  Creek,  Monroe  Co. ; 
one  40  ft.  rein.-con.  deck  girder  span,  etc., 
Mercer  Co.;  one  20  ft.  rein.-con.  slab  span, 
etc.,  over  Kaolin  Branch,  Iron  Co. ;  one  40 
ft.  rein.-con.  deck  girder  span,  etc..  Mercer 
Co.  ;  one  40  ft.  and  two  25  ft.  rein.-con.  deck 
girder  spans,  etc.,  over  Yellow  Creek,  Sul- 
livan Co.  :  four  80  ft.  steel  truss  spans,  etc  , 
over  Salt  River,  Shelby  Co.;  one  120  ft. 
steel  truss  spa.n,  etc.,  over  River  Des  Peres. 
St.  Louis  Co.  ;  one  75  ft.  steel  truss,  and 
four  20  ft.  rein.-con.  slab  spans,  etc.,  over 
Muddy  Creek,  Barton  Co.  ;  one  40  ft.  rein.- 
con.  deck  girder  span,  over  Mill  Race,  Jas- 
per Co.  ;  one  120  ft.  steel  truss  span  over 
Railey  Creek,  and  three  20  ft.  rein.-con.  slab 
spans,  etc.,  over  Pine  Run  Creek.  Stone 
Co.  ;  three  10  ft.  rein.-con.  slab  spans  over 
Spring  Creek.  Douglas  Co.  ;  one  100  ft.  steel 
truss  span  over  Gladden  Creek,  and  one 
50  ft.  steel  truss  span  over  Spring  Creek, 
Dent  Co.;  one  12  ft.  rein.-con.  slab  and  one 
60  ft.  steel  truss  spans  over  Minnow  Branch, 
Marion  Co.  ;  cleaning  and  repainting  steel 
work  on  two  200  ft.  and  two  120  ft.  steel 
truss  spans  o--er  Merramec  River,  St. 
Louis  Co.  B.  H.  Piepmeier.  state  highway 
engr.     Noted  June  7  and  14. 

AVashington — July      10,      by      State      Hy. 

Comn.,    Olympia,    2    rein.-con.    bridges    over 

Hama   Hama   River    on    Olympic    Highway, 

Mason  Co.    J.  Allen,   state  highway  engr. 

BIDS    RECEIVED 

.Alabama — State  Hv.  Dept..  Montgomery, 
1,388  ft.  bridges  on  Demopolis-Linden-Mil- 
lers  Rd.,  Marengo  Co..  one  102  ft.  steel  span, 
from  Bosworth-Smith  Co..  1st  Natl.  Bank 
Bldg..  Montgomery,  treated  timber,  $74,438  ; 
The  Smith  Co..  30  3rd  Ave.  W.,  Birmingham, 
concrete  $125,210  ;  grading,  gravel  surfittcitig 
and  bridging  6.19  mi.  road  from  Wilcox  Co. 
line  to  Thomasville.  Clarke  Co..  from  Stan- 
ley &  Singer  Constr.  Co.,  Lafayette,  with 
timber  bridges  $74,907,  concrete  bridges 
$S0,205.     Noted  June  7. 

Ky..  Irvine — Estill  Co.,  steel  truss  high- 
way bridge  over  Kentucky  River  in  South 
Irvine,  from  International  Steel  &  Iron 
Co..  243  Edgar  St..  Evansville.  Ind.,  $49,975, 
Vincennes  Bridge  Co.,  Vincennes,  Ind..  with- 
out end  approach,   $47,500.      Noted  May   24. 

Ohio — See  "Streets  and  Roads." 

la.,  Davenport — Scott  Co.,  50  box  cul- 
verts, 2  slab  bridges,  3  pony  truss  and  6 
I-beam  .ipans.  erection  of  1  old  truss  on 
new  abutments,  from  Miller-Fitield  Constr. 
Co..  L.  &  J.  Bank  Bldg..  Waterloo.  $116,- 
301  ;  W.  D.  Phelen  Constr.  Co.,  Davenport. 
$116,900. 

la.,  Des  Moines — Polk  Co.,  one  40  x  24  ft., 
one  38  x  IS  ft.,  two  36  x  18  ft.  and  one  40  x 
18  ft.  concrete  girder  bridges,  one  100  x  IS 
ft.  pony  truss  and  one  10  x  10  ft.  box  cul- 
vert, from  N.  M.  Stark  &  Co.,  1213  Mul- 
berry St.,  $37,212. 

CONTRACT  .\W.\RD 

Ohio — See   "Streets   and   Roads." 

O.,  Columbus — See  "Streets  and  Roads." 

O..  East  Sparta  —  Stark  Co.  (Canton), 
concrete  arch  bridge,  here,  to  Roberts  Sup- 
ply Co.,  419-21  Opera  Blk.,  Lima,  $47,810. 
Engrs.  est.  $56,000. 

O.,  Navarre — Stark  Co.  (Canton)  steel 
bridge,  here,  to  Standard  Eng.  Co.,  Toledo, 
$38,787.  Engrs.  est.  $40,000.  S.  K.  Hilton, 
Genl.  Del..  Canton,  local  representative  for 
contractor. 

111.,  .Algonquin — Concrete  bridge  to  R. 
Fitzsimmons.   Dundee.      Engrs.   est.   $25,000. 

Wis.,  Kewaskum — Washington  Co.  (West 
Bend),  overhead  bridge  crossing  highway 
north  of  here,  to  Newton  Eng.  Co.,  185 
Mason  St..  Milwaukee,  15,000  cu.yd.  earth 
excav.  $0.80.  3.500  sqyd.  concrete  pavement 


$1.60,  475.4  cu.yd.  concrete  $23.  8,500  lb. 
reinforcing  steel  $0.05,  etc.,   total   $31,111. 

la.,  Clinton — Clinton  Co.,  one  3  span  pony 
truss  bridge  over  Wapsipinicon  River,  to  A. 
Olson  Constr.  Co.,  401  Black  Hawk  Bank 
Bldg.,  Waterloo,  concrete  figures  $£8.51, 
structural  .steel  erected  $0.0725.  total 
$27,300. 

la..  Iowa  Citj — Johnson  Co.,  to  A.  P. 
Munsen,  Marion,  7  circular  and  9  box  cul- 
verts, and  1  I-beam  bridge.  $13,778  ;  to 
J.  C.  Watkins  &  Co..  Marion,  15  box  and  26 
circular  culverts,    $18,690. 

Mo.,  St.  Louis — Dept.  Pub.  Serv.,  rein.- 
con,  viaduct,  SO  ft.,  with  550  ft.  southern 
and  200  ft.  northern  approaches,  on  14th 
St..  to  F.  A.  Stiers.  4500  Enright  Ave., 
$468,943,      Noted  June   14. 

Ont.,  Guelph — Wellington  Co..  concrete 
bridges,  incl.  Mount  Forest  Bridge,  to  J. 
Tilker,  Harriston,  $12,000;  Augers  and 
Creekbank  Bridges  to  C.  Martin,  Fergus, 
$5,500  ;  Hagarty  Jordan  and  Schmidt 
Bridges,  to  E.  Symmons,  Dra>-ton.  $6,200 ; 
Erin  Bridge,  35  ft.  concrete  truss,  to  W. 
Vallery  Bellwood,  $2,000  ;  grading  at  Augers 
and  Mount  Forest  Bridges,  to  W.  Davies, 
Stratford,   $12,415.     Noted  Apr.  19. 


Dams 


PROPOSED    WORK 
Wis.,    Peshtigo — See   "Miscellaneous." 
N.    D.,    Grand    Forks — Plans    10    ft.    rock 

dam  across  Red  River  of  the  North.     J.  H. 

Solstad,   city  engr. 

Calif.,    Merced — Merced    Irrigation    Dist.. 

had    plans    prepared    for    Exchequer    Dam. 

278,000    cu.yd.    concrete.       Starr,    Thebo    & 

Anderson.     Sharon    Bldg.,      San      Francisco. 

engrs.      R.    C.    Starrett,    resident    engr. 
Calif.,      Ravendale  —  See      "Excavation, 

Drainage,    Irrigation." 

CONTRACTS   AWARDED 
O..  Troy — For  300  ft.  low  concrete  dam  in 

Miami     River,     to    Price    Bros.,     54     Davies 

Bldg.,  Dayton,  $59,000.     Engrs.  est.  $65,000. 

Noted  Jan.  IS. 


Railways 


PROPOSED     WORK 

Kentucky — Louisville  &  Nashville  R.R. 
Co..  loth  St  and  Bway..  Louisville,  plans 
16.63  mi.  second  track  from  Baileys  to 
Walls  End,  on  Cumberland  Valley  Div. 
$1,799,579.      W.   H.  Courtenay,    ch.   engr. 

Texas — Texas  &  Pacific  Ry..  Texas  & 
Pacific  Bldg.,  Dallas,  takes  bids  this  sum- 
mer, ballast,  alterations,  new  steel,  etc.,  in 
Paris  yards.  $25,000.  E.  F.  Mitchell,  ch. 
engr. 

Canadii — Canadian  National  R.R.,  230  St. 
James  St..  Montreal,  Que.,  soon  takes  bids 
following  railways,  from  Sunnv  Brae  to 
Guysboro,  N.  S.,  $3,500,000  ;  Meductia, 
N.  B.,  to  United  States  boundary,  $1,260,- 
000  ;  Long  Lac  to  Nakima,  Ont.,  $1,944,000  ; 
Thunder  Hill  Branch  to  Prince  Albert 
Branch.  Sask.,  $1,656,000;  Bengough 
Branch  past  Fife  Lake,  Sask.,  $1,404,000  ; 
Turtleford  Branch  to  near  Hafford  $2,313  - 
000  ;  Bunblane  Branch  to  Mawrer,  $2,767,- 
000  ;  Alliance  Branch.  Alberta,  $1,034,000  ; 
Hanna  Branch  to  Warden,  Alberta,  $1,445,- 
000 ;  Loverna  Branch  to  Westerly,  Alta., 
$1,362,000  ;  Okanagan  Branch  to  Kelowna 
and  Lumly.  $2,307,000 ;  about  $40,000  per 
mile.     C.   B.  Brown,  Montreal,  ch.  engr. 

Ontario — Michigan  Central  Ry..  15th  St.. 
Detroit.  Mich.,  plans  to  lay  about  75  mi. 
new  rails  in  Ontario  this  year  and  will 
reballast  about  50  mi.  between  Villa  Nova 
and  United  States  border.  $1,000,000.  J.  F. 
Diemling,  ch.  engr, 

BIDS   DESIRED 

New  Jersey — July  5.  by  S.  Blum,  Nutley, 
town  elk.  of  Nutley.  reconstructing  6,000 
lin.ft.  double'  track  electric  railway  tracks, 
furnishing  new  rails,  ties  and  ballast  also 
laying  11,750  sq.yd.  reclipped  granite  bloc"k 
on  concrete,  between  tracks,  on  Franklin 
Ave.  between  Centre  St.  and  Kingsland 
Rd.     $135,000. 

BIDS    RECEIVED 

New  York — Transit  Comn..  49  Lafayette 
St.,  New  York  City.  June  20.  switchback 
track  and  other  miscellaneous  work  east  of 
Queensboro  Plaza  Station.  Corona  Branch. 
Queensboro  Rapid  Transit  R.R..  Queens- 
boro, Routes  36  and  37,  Sect.  1,  from  B.  T. 
and  J.  J.  Mack,  Inc.,  200  Bway.,  New  York 
City,  $28,562.     Noted  June  14. 

CONTR.ACT  .\W.ARDED 

Florida — Florida  East  Coast  Ry.  Co.,  St. 
Augustine,  constructing  1st  section  of 
Okeechobee-Miami  extension,  beginning  at 
Okeechobee  and  running  20  mi.  southward 
through      Okeechobee      and     Palm      Beach 
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Railways  (Continued) 

Counties,    25,000    cu,yd,    earth   excav.,    125,- 

000  cu.yd.  earth  fill,  to  J.  N.  Cole,  Graham 
Bldg.,   Jacksonville.      Noted   June    7. 

Miclugan  —  Dept.  Street  Rys.  St.  Jean 
Ave..  Detroit,  special  track  work  for  street 
car  lines,  extensions  and  replacement.^,  to 
\V.  Wharton.  Jr.  &  Co..  Easton,  Pa..,  $41,360. 

Wisconsin  —  Madison  Street  Rys..  2302 
Fair  Oaks  Ave.,  Madison,  will  lay  double 
track  on  East  Johnson  St.  and  extend  track 
on  Monroe  St..  by  day  labor.  Private  plans. 
Noted  June  14. 

Excavation,  Drainage 
Irrigation 

PROPOSED     WORK 

Fla..  Bartow — Election  July  17.  to  vote 
on  $25,000  bonds  opening  up  McKinney 
Creek  to  Peace  River.  C.  V.  Turner,  city 
mgr. 

la.,  Sioax  City — Making  plans  changing 
channel  of  Perry  Creek,  50.000  cu.yd. 
excav..  also  laying  14  x  39  ft.  conduit. 
$335,000.     L.   N.  Hintgen,  Sioux  City,  engr. 

Minn.,  Blue  Eartli — Faribault  Co.  making 
plans  Judicial  Ditch  6.  21.588  lin.ft.  6-12  in. 
new  tile  and  reconstructing  55.491  lin.ft. 
6-24  in.  tile.  etc.  $25,000.  Jones  &  Curtis. 
Fairmont,  engrs. 

Tex..    Waxahachie — See    "Miscellaneous." 

Calif.,  Ravendale — Red  Rock  Irrigation 
Dist,  having  surveys  made  canals,  dams, 
etc.,  for  irrigation  district,  comprising  22,- 
500  acres.  About  $40  per  acre.  Will  vote 
on  bonds  for  above,  T.  H.  Means,  369  Pine 
St..  San  Francisco,  consult,  engr. 
BIDS    DESIRED 

New  Torli — Thomas  Crimmins  Contg.  Co.. 
Tuckahoe  Rd.  and  Aqueduct.  Yonkers,  will 
sublet  approximately  20.000  cu.yd,  backfill 
and  excavation,  suitable  for  40  ft.  boom 
dragline  machine,  in  Fort  Hill  and  Yonkers. 

SIJss.,  Corinth  —  Julv  6,  bv  Bd.  Corars. 
White  Oak  and  Hatchie  D.  D.  of  Tippah  and 
Alcorn  Counties,  at  office  T.  H.  Johnston, 
atty.,  Corinth,  246,327  cu.yd.  drainage  chan- 
nels, etc.     A.  Livingston.  Louisville,  engr. 

la..  New  Orleans — July  26.  by  Bd.  Port 
Comrs.,  Court  House,  hydraulic  dredging  in 
Inner  Harbor  Navigation  Canal  between 
Lock  and  Louisville  &  Nashville  R.R,  bridge. 
J.  H.  Walsh,  genl.   mgr.:   adv.  this   issue. 

.Mo..  Trenton — July  11.  by  Bd.  Supen-s. 
Brimson  D.D.  of  Grundy  and  Harrison 
Counties,  at  office  of  R.  E.  Kavanaugh.  W. 
B.  Hazen.  409  Empire  Trust  Bldg.,  St. 
Joseph,  engr.      Noted  Nov.  30. 

S.  D.,  Sigiieton — July  5,  by  Auditor 
Roberts  Co.  D.  D.  1,  13,610  cu.yd.  shallow 
ditch  excav.  and  11.750  ft.  6-24  in.  tile. 
Dakota  Eng.  Co..  309-13  Western  Natl. 
Bank  Bldg..  Mitchell,  engrs. 

Calif.,  Mppced — July  10.  by  A.  L.  Cowell. 
s«cy.  Merced  Irrigation  Dist.,  constructing 
lateral  Canal  9,  Le  Grand  system,  47,434 
ft.  lone  involving  50.000  cu.yd,  earthwork. 
•  tc. :  Lingard  Lateral  Canals.  Le  Grand 
system,  55,191  ft,  long,  50,000  cu.yd.  earth- 
work, etc.    R  C.  Starrett.  ch.  engr. 

B.  C,  Vanrnaver — Dominion  Govern- 
ment. Ottawa,  Ont„  will  widen  channel  of 
lirHt  narrows  by  500  ft.  at  entrance  to  Van- 
couver Harbor,  35  ft.  deep,  by  day  labor, 
$179,778   bonds   voted. 

CONTRACTS   AWARDED 

Wl«..  Blron  rWi.'iconsln  Rapids  P.  O.) — 
See  "Mlscellanfous." 

Wl«.,  Mllwauliee— J.  Hunholz,  2310  Vliet 
.St„  exc.ivatlng  for  6  story  and  basement 
r,3  X  104  ft.,  brick  and  concrete  apartment, 
plain  foundation,  to  Cutter  Con.str.  Co..  886 
46th  St.     Noted   May  24. 

.Minn.,  Albert  Lea — C.  Holway,  aud.  Free- 
born Co..  Judicial  Ditch  9,  101.862  cu  yd. 
excav.,  leveling  2.">.428  lin.ft.  spoil  banks. 
41.119  lin.ft.  6-40  In.  drain  tile,  rein. -con. 
bulkhead  and  r'tainlng  wall,  etc..  to  Rofdal 
&  Curtis.  Medford.   $61,992.     Noted  May  24. 

Minn.,  Alexandria  —  V.  Thomas,  aud. 
Douglas  Co,  Co.  Ditch  23.  62.100  lln  ft.  6-30 
In.  drain  tile,  etc..  to  W.  Bower.  I,,ong 
Prairie,  $.t1.375.     Noted  May  31. 

Minn.,  TfTgun  Falln — Otter  Tall  Co.,  May 
25.  Co.  Ditch  70.  furnishing  GO  4'iO  lin  ft 
6-24  In.  drain  tile,  to  Fergus  Falls  Tile 
Wks  ,  Fergus  FallH,  $14,700;  labnr.  to  r 
Jensen,  Waaeca,  $9,469, 

Tex,.  Ronaton — Harris  Co.  D.  D    1?.  <•  n 
H.    L..  Washburn   aud.,   2,700,000   vd     .  .    ;. 
In  Brays  Bavou,  to  Howard  Kenvon  Tt    ii- 
Ine     Co.,     3603     McKlnn.y     Ave.      Hon   ■    i,. 
$0,135. 

Streets  and  Roads 

PROrOHKI)    WORK 
N.     T.,     Danavillf — Plana     macadamizing 

1  03  ml.  Osalan  St     $30,000.     Engineer  not 
announced. 


N.  T.,  Jamestown — Plans  paving  10th  St. 
Livingston  Ave.,  brick  on  concrete.  $25,000. 
L.  O.  Bergman,  city  engr. 

N  J,,  New  Brunswick — Plans  sheet  as- 
phalt paving  on  several  streets,  $151,450, 
A.   Atkinson.   Mine  St.,  engr. 

Pa.,  PittNton — Voted  $275,000  bonds  for 
street  and  sewer  improvements.  Engineer 
not  announced. 

Fla..  Bartow — Election  July  17,  to  vote 
on  $75,000  bonds  paving  various  streets, 
C.  V.  Turner,  city  mgr. 

Fla-,  Bradentown — Comrs.  Manatee  Co. 
rejected  bids  grading,  filling,  bridging,  creo- 
soted  piling  and  paving  various  streets. 
$50,000.  McElroy  Eng.  Co..  32-34  Giddens 
Bldg.,  Tampa,  engrs.     Noted  June  7. 

Fla.,  Bnshnell — Flagler  Co,  election  July 
10,  to  vote  on  $225,000  bonds  paving  "B" 
road  Ocean  Shore  Impvt,  Dist.,  rock,  as- 
phalt, macadam  or  concrete.  J.  C.  Geiger, 
elk. 

Fla.,  De  Land — Volusia  Co.  election  July 
10.  to  vote  on  $225,000  bonds  paving  "A" 
road.  Ocean  Shore  Impvt.  Dist.,  18  ft.,  rock, 
asphalt,  macadam  or  concrete.  S.  D.  Jor- 
don.  elk. 

Fla.,  Tavares — Lake  Co.  election  July  10. 
to  vote  on  $100,000  bonds  constructing 
roads  and  bridges  in  Yalaha,  Okahunipka, 
Moscott  and  Graveland  Dists.  G,  E.  Heller, 
Tavares,   engr. 

Alabama — State  Hy.  Dept.,  Montgomery, 
having  plans  prepared  grading  and  top- 
soiling  14.29  mi.  Lineville-Delta  Rd.,  Clay 
Co.,  $190,000 ;  grading  and  gravel  surfac- 
ing 11  mi.  Linden-Thomaston  Rd.,  Marengo 
Co.,  12.128  mi.  Jackson  Highway,  Franklin 
Co. ;  grading  and  surfacing  with  gravel  and 
chert.  10.15  mi.  CenterGadsden  Rd.,  Chero- 
kee Co..  $95,000  ;  grading,  gravel  surfacing 
and  treated  timber  bridges  on  10  mi.  road 
from  end  of  Federal  Aid  Project  73  to  Mis-, 
sissippi  State  Line,  Choctaw  Co.,  $110,000. 
W.  S.  Keller,  state  highway  engr. 

Miss.,  Greenwood — Plans  repaying  38,700 
sq.yd.  in  business  district  and  120,000  sq.yd. 
new  paving,     W.  S,  Hawkins,  engr. 

MiSB.,  Lexington — Plans  paving  15,000 
sq.yd.  Court  Sq.  and  Depot  St.  W.  S.  Haw- 
kin.s.  Greenwood,  engr. 

Kentucky — State  Rd.  Dept..  Frankfort, 
having  plans  prepared  surfacing  Cumber- 
land Ave.,  16  ft.  each  side  of  boulevard,  and 
Fitzpatrick  .'Vve..  IS  ft.,  total  length  4,400 
ft..  State  Project  38,  Sect  A.,  in  city  of 
MIddlesboro,  Bell  Co.  J.  S.  Boggs,  state 
highway  engr. 

Kentuckj- — State  Rd.  Dept..  Frankfort, 
having  plans  prepared  grading  4  mi, 
Christopher-Jefferson  Rd.  (Hazard-Whltes- 
burg  Highway),  State  Project  4,  Sect.  A, 
Perry  Co.  :  surfacing  3.56  mi.  La  Grange- 
New  Castle  Rd..  State  Project  19,  Sect,  A, 
Oldham  Co.  J.  S.  Boggs,  state  highway 
engr. 

Ohio — Dept.  Highways  and  Pub.  Wks.. 
Columbus,  cancelled  bids  which  were  to  be 
opened  June  22.  grading,  bridging  and  pav- 
ing 9.052  ml.  roads  in  Brown  Co.,  water- 
bound  macadam;  3,435  mi.  roads  in  Cler- 
mont and  Perry  Counties,  bituminous  mac- 
adam :  2.367  ml.  road  in  Harrison  Co.,  rolled 
.sandstone  base;  1.38  ml.  road  in  Trumbull 
Co.,  bituminous  macadam  or  rein. -con. 
Noted    June    21. 

Ohio — Dept  Highways  and  Pub.  Wks.. 
Columbus,  cancelled  bids  %vhich  were  to  be 
opened  June  19,  grading,  bridging  and  pav- 
ing 14.331  ml.  roads  in  Lawrence,  Stark, 
Trumbull  and  Hardin  Counties  also  bridge 
in    Lawrence  Co.     Noted  June  7. 

Ohio — Dept.  Highways  and  Pub.  Wks, 
Columbus,  received  nn  bids  June  19,  grad- 
ing, bridging  and  paving  1.366  ml.  Sort 
"K"  McConnelsvllle-Athens  Rd..  Morgan 
Co..  bituminous  macadam  asphalt  or  tar. 
$39,084.      Noted  June   7. 

Ohio  —  City  of  Columbus  making  plans 
filling,  grading  and  waterbound  macadamiz- 
ing i  ml.  Eversole  Rd..  16  ft.,  also  40  ft. 
concrete  bridge.  18  ft.  wide,  on  above  road. 
Delaware  Co.  $60,000.  C.  B.  Hoover.  City 
Hall.  Columbus,   engr 

O.,  C«nt4>n — Stark  Co.  making  plans  pav- 
ing 5  ml.  Canton-Rlchvllle-.Navarre  Rd..  18 
ft.,  probablv  brick.  $I7.i,000.  stale  lo  appro- 
priate $4  3,000  toward  cost  ;  2  ml.  I^uls- 
vllle-Rnvenna  Rd.,  18  ft,,  brick  $90,000, 
macadam  $60,000,  state  to  approprlat-'  $26. 
000  toward  cost.  O.  A.  SIckafoose.  Court 
House,  engr. 

Ind..  »w  Albanr — Rd  Puh.  Wks.  making 
plans  hard  surfacing,  curbing  and  gutter- 
ing Florence  Ave.,  vlncennes  and  East  9th 
SI  .  roiirrete  or  brick.  $25,000.  H  T 
M.ir.n,    ritv    engr, 

III  fil»«heih— Making  plans  11,000  nq.yd. 
,r,r,i  I  ■  ■  I  II'  !i".'""i.  ••oiiooor  Eng.  Co.. 
140  •■  engrs. 

Ill  .Inly    IB.    2 

ml.  .  i;    Hanrock. 

20o:  '  ' 

in  .  llarvord  Ilaiis  In 'jni^nous  macadam 
paving.  $200  000.  E.  Hancock.  2007  Ogden 
Ave  .  Chicago,  engr. 


III.,  Palatine — Plans  concrete  paving  Col- 
fax St.  $50,000.  Consoer  Eng.  Co,,  140 
South  Dearborn  St.,  Chicago,  engrs.  Marr, 
Green  &  Co.,  400  North  Michigan  .-^ve,,  Chi- 
cago, consult,  engrs, 

la.,  Alariihalitown — Marshall  Co.  election 
.soon  to  vote  on  $800,000  bonds  to  Improve 
Lincoln  Highway  and  various  roads.  G. 
Enderly,  co.  aud. 

Kan.,  Ft.  Scott — Bourbon  Co.  making  pre- 
liminary surveys  paving  4J  mi.  Ft.  Scott- 
Kansas  City  Rd..  Sect.  1.  16  ft.,  vitr.  brick 
or  macadam.     B.  Boyle.  Co.  engr. 

Kan.,  Independence — Montgomery  Co.  had 
plans  prepared  paving  6  mi.  Independence- 
Elk  City  Rd.,  16  ft.,  bituminous  macadam. 
H.    K.    Hibbard,    co.    engr. 

Neb..  Hastings — Soon  takes  bids  40,000 
yd,  paving,  various  types.  P.  T.  Naylor, 
Hastings,  engr, 

Mo„  St.  Louis — Soon  takes  bids  resurfac- 
ing with  asphalt  9.055  sq.yd.  Hamilton  St.. 
7.500  lin.ft.  granite  curb.  $27,500  ;  2.S.tO  sq. 
yd.  Kingsbury  St..  asphalt  or  bitulithic, 
1.900  lin.ft.  concrete  curb.  $10,000.  W.  W. 
Horner,  City  Hall.  engr. 

Tex.,  Cisco — Making  plans  paving  68 
Dlocks,  incl.  West  4th.  5th.  6th,  9th,  Bway. 
East  5th.  Ave.  A.  and  South  Ave.  D.  prob- 
ably brick.  $250,000.  EIrod  Eng.  Co.,  3206 
Elm  St..  Dallas,  engrs. 

Tex.,  Corsicana — Navarro  Co.  plans  elec- 
tion to  vote  on  $4,500,000  bonds  improving 
various  roads.  McClendon  &  Purnell.  Cor- 
sicana. engrs. 

Tex..  Franklin — Robertson  Co.  making 
plans  grading  and  gravel  surfacing  15  m. 
State  Highway  43  A.  16  ft.  $120,032.  L,  A. 
Peterman.  resident  engr. 

Tex.,  Rock  Springs — Edwards  and  Kerr 
Counties  making  plans  grading  and  topping 
18  mi.  road  from  here  toward  Kerrville.  IS 
ft.,  waterbound  macadam.  $168,000.  W.  E. 
Simpson  Co.,  N.  B.  C.  Bldg.,  San  Antonio, 
engrs. 

Okla.,  Bamsdall — Takes  bids  after  July 
3.  for  7.000  sq.yd.  concrete  paving.  $30,000, 
V.  V,  Long  &  Co.,  1300  Colcord  Bldg.,  Ok- 
lahoma City,  engrs, 

Okla.,  Bartlesville — E,  D,  Kirkpatrlck. 
engr.,  Bartlesville,  takes  bids  about  July  1, 
20,000  sq.yd.  concrete  paving  for  city. 
Noted  Apr.  26. 

Okla.,  Paul  Valley — Soon  takes  bids  pav- 
ing Dist,  IS,  various  types.  $30,000.  V.  V. 
Long  &  Co.,  1300  Colcord  Bldg,,  Oklahoma 
City,  engrs. 

Okla.,  Sayre  —  Soon  takes  bids  paving 
Dist.  8,  15.000  sq.vd.  concrete.  $56,000. 
V.  V.  Long  &  Co.,  1300  Colcord  Bldg,,  Okla- 
homa City,  engrs.     Noted  June  14. 

Okla.,  Talaa — Tulsa  Co,  voted  $2,000,000 
bonds  hard  surfacing  various  roads.  Noted 
Jan.  II. 

Okla.,  Vinita — Craig  Co.  plans  election 
soon  to  vote  on  $100,000  bonds  for  road 
work.     Noted  Mav  24. 

Wash..  Seattle  —  Bd.  Pub.  Wks.  opens 
bids  about  Sept.  1.  grading  and  paving  3 
mi.  16th  Ave.  S.  W.  $100,000.  J.  D. 
Blackwell.    city    ener. 

Calif..  Oroville — Having  plans  prepared 
curbing,  guttering  and  paving  22  blocks. 
To  exceed  $25,000.     S.  J.   Norrls,  city  engr. 

Calif..  San  Diego — l^ommon  Council  had 
plans  prepared  improving  Ash  St.  between 
5th  and  Atlantic  Sts..  145,fl)_'  sq.ft.  2  In. 
asphaltic  concrete  on  3  in.  bituminous,  etc  ; 
Beech  St.  between  5th  and  Atlantic  Sts., 
141,234  sq.ft.  2  in.  asphaltic  concrete  on 
3  In.  concrete,  etc,    F    A.  Rhodes,  city  engr. 

Calif.,  San  Franrlsco— Crt v  appropriated 
$16,000  to  pave  2nd  St,  and  $12,500  paving 
Main  St.     M,  M,  O'Shaughnessv.  citv  engr, 

Calif.,  San  Francisco — CItv  ,Sluper'vs.  ap- 
propriated $71,000  for  reimlrs  to  Liberty. 
Sanchez  and  Colllngwood  Sts,  M,  M, 
0',Shaughnessy,  city  engr. 

Calif.,  San  Francisco — City  and  San 
Francisco  Co..  had  plans  prepared  Improv- 
ing Jamestown  St.  bilween  3rd  St.  and 
Ingalls  Ave..  18  548  so  fl.  artificial  stone 
walks.  39.776  sq  ft.  asphaltic  concrete,  etc. 
$26,000.      M.   M.   O'Shaughnessv.   cItv  engr. 

Que.,  Montreal — Plans  Bsphnit  surfaclne 
960  ft.  Monsseau  St..  30  ft.  $13,720.  2.8S4 
ft  Girnuar.l  Ave.  52  ft..  $62.3»fi :  6  ft.  con- 
crete sidewalks  on  490  ft.  Mousseau  St., 
1.07(1  ft.  i-iarke  St..  $5,108,  9  fl.  Concrete 
sidewalks  ..n  122  ft  Victoria  St..  $810; 
rnnrrein  cI.tI.  nn  6.2110  f)  Frontenac  St., 
both  Hides,  $4,744.  1.020  fl.  Pesjardlns  St., 
fdnR,  ROO  ft.  Larivlerli-  St.,  $485,  E, 
Onulhler.  city  rlk. 

Uoe.,  Montreal — CItv  soon  takes  bids  sur- 
facing 7  ml,  Gnuln  Blvd,,  IS  ft.,  asphalt  on 
ronrreie,  $3fin.n(in.  H.  A,  Terreault,  Dept, 
Pub.  Wks.  engr. 

Onl.,  Ft.  Wllllatn  —  CHy  Council  plana 
9.000  sq.vd.  ronrreip.  asphalt  or  waterbound 
macadam  paving.  $50,000  c.  B.  .Symes, 
rilv  engr, 

Onl,  Newmarket  —  Plans  to  lay  12.000 
sq.yd  concrete,  asphalt  or  bitulithic  pave- 
ment. $30.oofl-$5fl.ooo.  James.  Proctor  A 
n  nlfem.   Jt  Toronto  St.  Toronto,  engrs. 
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Streets  and  Roads   (Continued) 
BIDS    DESIRED 
Mass.,  Gardiner — July  2  by  P.  W.  Proctor, 
supt.  of  streets,  approximately  4,000  sq.yd. 
paving;  adv.  this  issue. 

Mass.,  Medford — June  29,  by  E.  E.  Gaffey, 
street  comr..  concrete  and  bituminous  ma- 
cadam paving-.  To  exceed  $100,000.  Noted 
June   14. 

X.  Y.,  Brooklyn — July  5,  by  E.  Riegel- 
mann,  boro  pres.,  Boro  Hall,  asphalt  pav- 
ing- Delaware  PI.,  Gelston  and  Tompkins 
Ave.,  Bay  31st,  East  40th.  66th,  70th,  72nd, 
and  90th  Sts. ;  recurbing  6th  Ave.  ;  grading, 
curbing  and  flagging  Delaware  PI. 

X.  Y.,  New  York— July  2.  by  J  Miller, 
pres.  Manhattan  Boro.  Municipal  Bldg..  re- 
paving  Spruce  and  Dey  Sts.,  granite  blocks, 
7Sth  and  112th  Sts..  sheet  asphalt. 

Xew  Jersey — July  9,  by  State  Hy.  Comn., 
Trenton,  sheet  asphalt  paving  Rahwav  Ave. 
in  Elizabeth,  Union  Co.  ;  rein. -con.  paving 
Bluff  Rd. — Anderson  Ave.,  and  Broad  Ave. 
— Glenn  Rd.,  both  in  Bergen  County.  A.  L. 
Grover,  ch.  elk. ;  adv.  this  issue. 

y.  J.,  Belleville — July  3,  by  Purchasing 
Agent  Essex  Co..  Court  House.  Newark, 
storm  drain  in  Rutger  St.  at  Washington 
Ave.;  also  paving  25  mi.  Rutgers  St..  30-SO 
ft.,  10  in.  rein. -con.  and  granite  block  on  6 
in.  concrete,  here.  $36,000.  W.  A.  Stickel, 
Court  House,  Newark,  engr. 

N.  J.,   Bloomfleld — See    "Sewers." 
N.  J.,  Keyport — July  9,  by  T.   L.    Smith, 
mayor,    and    Boro    Council,    concrete  paving 
Maple  PI.    J.  T.  Hopkins,  special  boro  engr.  ; 
adv.  this  issue, 

X.  J.  Nutle.v — July  3,  by  G.  C.  Bergen, 
purch.  agt,  Essex  Co.  (Newark)  improving 
1.14  mi.  FYanklin  Ave.,  here.  3  in.  sheet 
asphalt  or  2J  in,  asphalt  block  on  6  in, 
concrete,  also  storm  drain  on  above  street. 
$130,000.  W.  A.  Stickel,  Court  House,  New- 
ark, engr.     Noted  May  3,  under  Newark. 

N.  J.,  Nutley — See  "Rail-n-ays  under  New 
Jersey." 

N.  J.,  Plainfleld — July  16,  by  Common 
Council,  curbs,  gutters,  laying  sewers  and 
bituminous  macadam  pavement.  J.  J.  Car- 
roll, city  elk. ;  adv.  this  issue. 

Pa.,  Bolivar — July  14,  by  Boro.  Council, 
rein.-con,  paving  3,000  ft.  2nd  and  Market 
Sts..  24  ft.  $25,000.  W.  M.  Wynn  and  B. 
R.    Hebrank.    boro.    engrs. 

Pa.,  PottsTille — July  17  (change  of  date) 
grading,  curbing  and  paving  portions  of  sev- 
eral streets.  J,  H.  Strauch,  city  engr. ;  adv. 
this  issue.     Noted  May  24. 

Pa.,  Steelton — July  5,  grading,  curbing 
and  paving  South  4th  and  Highland  Sts. 
H,  R.  Rupp,  114  Walnut  St.,  boro.  secy. ; 
adv.  this  issue, 

Md.,  Baltimore— July  5  by  Bd.  Awards, 
Contr.  240-NA,  11,330  sq.yd.  old  granite 
block  redressed  and  relaid,  R.  K.  Comp- 
ton,  214  East  Lexington  St.,  chn.  paving 
comn. 

Va.,  Richmond— July  9.  at  office  A.  J. 
Saville.  dir.  Pub.  Wks..  paving  Broad  St. ; 
adv.  this  issue. 

West  Virginia  —  July  24,  by  State  Rd. 
Comn.,  Charleston,  grading  aoid  bitumi- 
nous macadam  paving  Projects  3151  C  and 
48,  Boone  Co.,  Projects  3162  and  50,  Clay 
Co.;  concrete  paving  Projects  3176  and 
3114  B  and  D,  Brooke  Co.;  grading  and 
concrete  paving  Project  3252  A,  Pleasants 
Co.,  Project  3186,  Preston  Co.;  brick  paving 
Projects  3252  and  3089  Hancock  Co.,  grad- 
ing and  -waterbound  macadam  paving  Proj- 
ect 3197  B,  Tyler  Co.  and  Project  3013, 
Hardy  Co.  ;  grading  Project  3237,  Mason 
Co.  ;  constructing  Five  Mile  Bridge  857, 
Project  3138,  Mason  Co.;  concrete  arch, 
Project  2064,  Ohio  Co.  E.  B,  Carskadon, 
secy. ;  adv.  this  issue.     Noted  June  21. 

Georgia— July  6,  by  State  Hy.  Dept.,  East 
Point,  paving  74,544  sq.yd.  Albany-Thomas- 
ville  Rd..  IJ  in.  asphalt  on  IJ  in.  binder 
course,  Albany  Co.;  topsoiling  1,963  cu.vd. 
Elberton-Royston  Rd..  Federal  Aid  Project 
330,  Elbert  Co.;  surfacing  66,307  sq,vd. 
"tt'aycross-Folkston  Rd,,  3  in.  penetration 
macadam.  Ware  Co. 

Florida— July  10,  by  State  Rd.  Dept.. 
Tallahassee,  constructing  and  improving 
7  mi.  Rd.  5,  Project  564,  Charlotte  Co. 
W.  F.  Cocke,  state  highway  engr, 

Fla.,  Vero — July  11,  by  F.  E.  King, 
mayor,  improving  various  streets,  19,700 
cu.yd.  sub-grading.  101.000  sq.yd.  water- 
bound  macadam  paving,  asphalt  surface 
treatment,  65,000  lin.ft,  concrete  curbing, 
etc.  $200,000.  Carter  &  Damerow,  Vero,  engr. 
Alabama — July  6,  by  W.  S.  Hardin,  con- 
nected with  State  Highwav  Dept.,  Mont- 
gomery, grading  and  paving  11  mi.  Marion 
and  Browns  Station  Rd..  20  ft.,  Marion  and 
Dallas  Counties.  W.  S.  Keller,  state  high- 
w-ay  engr. 

Miss.,  L'\urel — July  9,  by  Mayor  and  Bd. 
Comrs,,  paving,  etc.,  various  streets.  J.  H. 
Pace,  street  corar. ;  adv.  this  issue. 


Miss.,  Mayersville — July  2,  by  Hy.  Comrs. 
5th  Supervs.  Dist.,  Issaquena  Co,,  gravel 
surfacing  13  mi.  road,  30,000  ton  gravel 
f.o.b.  Grace  and  Glen  Allen,  W.  L,  Thomp- 
son, 324  Weinberg  Bldg,,  Greenville,  engr. 

Louisiana — July  11,  by  State  Hy.  Dept.. 
Baton  Rouge,  grading,  constructing  bridges 
and  gravel  surfacing  9,237  mi.  Burnside- 
Hope  Villa  Highway,  State  Project  130, 
Ascension  Parish  ;  4.64  mi,  Monroe-Rayville 
Highway,  Federal  Aid  Project  118,  Ouachita 
Parish  ;  2,44  mi.  Rayville-Monroe  Highway, 
Federal  Aid  Project  119,  Richland  Parish. 
J.  M.  Fourmy,  state  highway  engr. 

Tennessee — July  6,  by  State  Hv.  Dept., 
Nashville,  surfacing,  etc.,  10.7  rrii,  road, 
bituminous  macadam  on  limestone,  16  ft., 
Robertson  Co.  Former  bids  rejected.  J.  G. 
Creveling,  comr.     Noted  June  14. 

Ky.,  Louisville — July  3,  by  Bd.  Pub.  Wks„ 
■waterbound  macadam  or  brick  paving  vari- 
ous streets  and  alleys,  mainly  on  Walnut, 
35th  and   37th  Sts.     To  exceed  $25,000. 

O.,  Circleville— July  10,  by  N.  R,  Huston, 
dir.  Pub.  Serv,,  sandstone  curbing  and  vitr. 
brick  paving  5,338  sq.yd,  Ringgold  Pike. 
$26,000. 

O.,  Dayton — July  2,  by  Dept.  Pub.  Serv. 
paving  4.500  sq.yd,  Grafton  Ave.,  vitr.  brick 
$21,201  ;  1,500  sq,yd.  concrete  on  2  alleys, 
$6,000.     I.  E.  Houk,   city  engr. 

O.,  Grandview  Heights  (Columbus  P.  O.) 
— July  7,  by  E,  Gross,  village  elk.,  grading 
and  asphaltic  concrete  paving  11,876  ft. 
Parkway  N,  Parkway  Dr.,  Timberman  RU„ 
Ridgfway  PI.,  Mulford,  Thomas,  Holly,  Nor- 
ton, Dover,  Glenn  and  2nd  Aves.,  $170,637  ; 
two  driveways  with  park  between  on  North- 
west Blvd.,  1,900  ft.,  single  and  2,975  ft. 
double  driveways,  each  22  ft,,  $99,796. 
Burgess  &  Nipel,  223  East  Broad  St,,  Co- 
umbus,   engrs.     Noted   Apr,    12. 

Michigan — July  3,  by  State  Hy.  Dept., 
Lansing,  grading  14.654  mi.  Federal  Aid 
Project  73,  Sects.  A,  B,  D  and  E.  115,384 
cu.yd.  earth  excav,,  etc.  F.  F.  Rogers, 
Monroe   Co.,   state  comr. 

Michigan — July  6,  by  State  Hy.  Dept., 
Lansing,  grading  and  surfacing  5.227  mi. 
Federal  Aid  Project  104,  Mason  Co.,  55,199 
sq.yd.  concrete,  22,748  cu.yd.  eart'-  cxcav. 
F.  F.  Rogers,  state  comr. 

Michigan — July  9,  by  State  Ky,  Dept,, 
Lansing,  fine  grading  and  surfacing  0.56S 
mi.  Federal  Aid  Project  35.  Sect.  F,  Jack- 
son Co.,  4,380  sq.yd.  asphalt,  837  sq.yd. 
concrete,  2,850  lin.  ft.  concrete  curb  and 
gutter,   etc,      F.   F.    Rogers,    state   comr, 

Michigan  —  July  9,  by  State  Hy.  Dept., 
Lansing,  grading  and  surfacing  1.131  mi. 
State  Trunk  Line  Rd.  55-4,  Sect.  A,  13,295 
sq.yd.  concrete,  5,016  cu.yd,  earth  excav. 
F.   P.  Rogers,  comr. 

Michigan — July  10,  by  State  Hy.  Dept., 
Lansing,  grading  and  surfacing  1.94  mi. 
State  Trunk  Line  Rds.  11-4S  and  13-45, 
Petoskey  Co.,  20,510  sq.yd.  asphalt,  con- 
crete or  bituminous  concrete,  7,686  cu.yd. 
earth  excav. 

Michigan — July  11,  by  State  Hy.  Dept., 
Lansing,  grading  and  surfacing  5,977  .mi. 
Federal  Aid  Project  102,  Sect.  A,  Antrim 
Co.,  56,571  sq.yd.  gravel,  51,188  cu.yd. 
earth  excav. 

Michigan — July  12,  bv  State  Hv.  Dept., 
Lansing,  grading  and  surfacing  53,676  sq. 
yd.  Federal  Aid  Project  121,  Macomb  Co,  ; 
14,819  sq.yd.  State  Trunk  Line  Rds.  53-2 
and  53-7  Sect.  A,  Romeo  Co.,  asphalt,  con- 
crete or  bituminous  concrete.  F.  F.  Rogers, 
state   comr. 

Mich,  Scottsville— July  6,  by  State  Hy. 
Dept.,  Lansing,  grading  and  surfacing  0.512 
mi.  State  Trunk  Line  Rd.  11-37,  5,055  sq.yd. 
asphalt,  concrete  or  bituminous  concrete, 
etc. 

lU.,  Chicago  —  July  2.  at  office  H.  A. 
Zender,  supt.  Pub.  Serv.  Cook  Co.,  paving 
with  (a)  bituminous  concrete  with  binder 
course  (b)  without  binder  course  (c) 
cement  concrete  1,798  ft.  Sect,  99A-15  D, 
Route  1-C,  New  Trier  Twp,  (a)  $15,230 
(b)  $14,409  (c)  $12,069;  2,095  ft.  Sect. 
91-B-15D,  Route  34,  Proviso  Twp,  (c) 
$13,720;  700  ft.  Sect.  73B-15D,  Route  23, 
Orland  Twp,  (c)  $5,239  ;  2,639  ft.  Sect. 
166-15D.  Route  29,  'Worth  Twp.,  (a)  $34.- 
258  (b)  $32,454  (c)  $27,314;  3,952  ft.  Sect. 
156-15D,  Route  51,  Thornton  Twp.  (a) 
$41,324  (b)  $39,455  (c)  $34,124;  7,975  ft. 
Sect,  165-15D,  Route  20,  Worth  Twp.  (a) 
$107,471  (b)  $102,017  (c)  $86,467;  9.379 
ft.  Sect.  29A-15D,  Route  20,  Worth  Twp. 
(a)    $76,793    (b)    $72,572    (c)    $60,539. 

ni.,  La  Grange — Julv  15  for  14,000  sq.yd. 
concrete  payin,g.  $60,000.  B.  Hancock, 
2007  Ogden  Ave,,   Chicago,  engr. 

HI.,  Mascoutah — Receiving  bids  concrete 
paving  Railway  Ave.  and  Market  St..  $30,- 
000.  Consoer  Eng.  Co.,  140  South  Dearborn 
St.,  Chicago,  engrs. 

III.,   Western    Springs — Julv    15,    for    160,- 

000   sq.yd.  concrete  sidewalks.      $50,000.     E. 

Hancock.    2007.  Ogden    Ave..    Chicago,    engr. 

Michigan — July    2,    bv    State    Hv.    Dept., 

Lansing,  grading  and  surfacing  13,724  sq.yd. 


State  Trunk  Line  Road  17-6,  Sect.  A, 
Ypsilanti  Co,,  6.056  sq,yd.  State  Trunk  Line 
Road  17-N,  Sect,  B,  Ann  Arbor  Co.,  46,330 
sq.yd.  Federal  Aid  Project  74,  Sect.  D.  and 
17.447  sq.yd.  State  Trunk  Line  Road  65-2, 
both  Washtenaw  Co..  all  with  asphalt,  con- 
crete or  bituminous  concrete.  F.  P.  Rogers, 
state  comr.     Noted   June  21. 

Wis.,  Ldgerton — July  9,  by  G.  Blanchard. 
elk.,  concrete  paving  16,055  sq.yd.  Victoria 
and  North  3rd  Rds..  Randolph,  Blaine.  West 
and  High  Sts,,  $50,000-$60,000,  A.  XV. 
Ely,  29  West  Milwaukee  St.,  Janesville,  engr. 
Minn.,  Fergus  Falls — July  6,  by  H,  J. 
Collins,  city  elk.,  improving  various  streets. 
17,000  sq.yd.  rein.-eon„  vibrolithic  concrete, 
bitulithlc,  asphaltic  concrete,  vitr.  brick  or 
wood  block  pavement,  resetting  3,190  lin.ft 
old  curb,  1,043  lin, ft.  straight  curb,  420 
lin.ft.  circular  curb,  etc,  $50,000,  S.  A. 
Siverts,  Jr.,  600  Jewelers  Exch.  Bldg.,  Min- 
neapolis, engr. 

Minn.,  East  Grajid  Forks — Julv  9  (change 
of  date),  by  A.  N.  Briggs,  village  elk.,  im- 
proving various  streets,  about  42,000  sq.yd. 
rein.-con,.  bitulithlc  and  4  grades  of  as- 
phaltic concrete,  $110,000.  Bids  on  an  ad- 
ditional 8,000  sq.yd.  for  5th  and  6th  Sts., 
will  probably  be  asked  later,  L.  P,  Wolff 
1000  Guardian  Life  Bldg.,  St.  Paul.  engr. 
Noted    May   31. 

Minn..  St.  Paul — July  9,  by  G.  J,  Ries. 
aud,  Ramsey  Co.,  Project  23-54,  16,110 
cu.yd,  earth  excav.,  16,588  cu.yd.  overhaul, 
38,240  sq,yd,  1  course  7i  in.  rein.-con. 
pavement,  alternate  on  37,000  sq.yd 
asphaltic  concrete  Class  B  wearing  surface, 
37,000  sq.yd.  concrete  base,  and  4,740  lin  ft 
curb  and  gutter,  etc.,  $100,000;  Project 
23-62,  Larpenteur  Ave.,  1,460  cu,yd.  excav., 
2,754  cu.yd.  overhaul,  5,946  sq.yd.  1  course 
rein.-con.  pavement,   $15,000. 

Kan.,  Emporia — July  6,  by  Lyons  Co., 
paving  21,148  sq.yd.  roads,  brick  or  con- 
crete. 

Neb.,  Lincoln — July  5,  by  J.  P.  Morgan, 
elk.,  Lancaster  Co..  surfacing  9.68  mi. 
Havelock  Co.   line  Rd.,   136,294  yd.  gravel. 

Missouri  —  July  6,  by  State  Hy.  Dept.. 
Jefferson  City,  grading  30.473  mi.  roads  in 
Stone,  Clinton,  Dent,  Marion  and  Shelby 
Counties ;  grading  and  paving  2.925  mi.  in 
Ralls  and  Lafayette  Counties  ;  grading  and 
graveling  7.38  mi,  highways  in  Warren, 
Perry,  St,  Francois  and  Pike  Counties; 
grading  and  concrete  paving  25.422  mi. 
roads  in  St.  Louis.  Mercer,  Daviess,  De 
Kalb,  Franklin,  Gasconade,  Osage  and  Iron 
Counties  ;  graveling  2.358  mi,  road  in  St. 
Charles  Co.  ;  concrete  block  paving  State 
Project  Route  2,  Sect.  34  .A.,  Howard  Co. 
B.  H.   Piepmeier,   state   highway  engr. 

Mo.,  Kansas  City — July  9,  by  L,  Koehler, 
engr,.  Court  House,  resurfacing  124,616  sq. 
yd.  Sp;  ing  Branch  Rd.,  new  tar  cushion  top, 
ftr    Jackson    Co. 

New  Mexico  —  July  18,  by  State  Hy. 
Comn.,  Santa  Fe,  grading  and  surfacing 
5.871  mi.  Federal  Aid  Project  3  6,  Sandoval 
Co.,  10,907  cu.yd.  concrete,  etc.  ;  0.721  mi. 
Federal  .Aid  Project  US,  Bernalillo  Co.. 
1.859  cu.yd.  concrete  13:5  mix,  7.589  lin.ft. 
concrete  curb  and  gutter,  12:4  mix,  13,388 
cu.yd.  on  course  crushed  stone,  etc.  ;  3.099 
ous  concrete  wearing  surface,  or  2  in.  war- 
renite  bitulithic,  etc.;  15.981  mi.  Federal  Aid 
Project  43,  Torrance  Co.,  7,520  cu.yd. 
gravel;  12,321  mi.  Federal  Aid  Project  77, 
Torrance  Co,  57,564  cu.yd.  Class  1  and  2 
excav.,  14,759  cu.yd.  one  course  gravel,  etc,  ; 
10.523  mi.  Federal  Aid  Project  94,  Union 
Co.,  18.2.82  cu,yd.  Class  1  excav..  16.793 
cu.yd.  one  course  crushed  stone,  etc. ;  3,099 
mi.  Federal  .Aid  Project  91-B,  Colfax  Co.. 
4,943  cu.yd.  one  course  gravel,  etc,  also 
small  bridges.  J  A.  French,  state  high-n-ay 
engr. 

Te.^.,  Ft.  Davis— July  9,  by  R.  Barnet. 
judge  Jeff  Davis  Co.,  grading,  etc.,  6.07  mi. 
State  Highway  12,  795.9  cu.vd.  concrete. 
18,165  cu.yd,  roadway.  24,179  cu.vd.  bor- 
row, 1,250  cu.yd.  loose  and  1,000  cu,yd.  solid 
rock  excav..  72,143  lb.  reinforcing,  $38,250. 
P.   B.   Probst,   CO,    engr. 

Okla.,  Sayre — July  5.  bv  J.  T.  Means, 
city  elk,,  grading  and  paving  7  blocks 
Bway.,  Walnut  and  Main  Sts.,  13,200  sq.vd. 
concrete.  3.825  lin.ft.  curbing,  etc.  $56,331. 
V.  V.  Long  &  Co.,  1300  Colcord  Bldg.,  Okla- 
homa  City,    engrs.      Noted    Mav   24, 

Okla,,  Weleetka — Julv  5.  bv'W.  W.  Grif- 
fin, elk,,  grading  and  paving  "3  blocks  Main 
St,,  3.700  sq.yd.  vertical  fibre  brick,  3.000 
lin.ft.  concrete  curbing,  etc.,  $29,000.  V  V. 
Long  &  Co.,  1300  Colcord  Bldg.,  Oklahoma 
City,   engrs. 

Okla.,  Wynnewood— Julv  2,  by  J.  H. 
Boozer,  city  elk,,  grading  and  paving  5 
blocks  Commercial  Ave.,  6,500  sq.vd.  vitr. 
brick.  $32,000.  V.  V.  Long  &  Co..  1300 
Colcord  Bldg.,  Oklahoma  Citv,  engrs.  Noted 
May  17. 

Colo.,  Denver — July  3,  by  Dept.  Impvts. 
&  Parks,  grading  and  gravel  surfacing  107.- 
000  sq.yd.  in  North  Side  Impvt.  Dist.  32. 
$146,084.  A.  K.  Vickery,  City  Hall,  city 
engr. 
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streets  and  Roads   (Continued) 

Washingrton  —  July  10,  by  State  Hy. 
Comn.,  Olympia,  grading  and  surfacing  with 
crushed  gravel  6.9  mi.  Chelan-Okanogan 
Highway,  Riverside  to  Omak,  Okanogan 
Co.,  and  6.3  mi.  Inland  Empire  Highway, 
Pomona  to  Selah,  Yakima  Co,  J.  AUeii, 
state   highway   engr. 

Wash.,  South  Bend — July  15  by  City 
Comrs..  paving  Main  St,  et  al.,  13,240  sq.yd. 
6  in.  concrete.  $58,516.  H.  A.  Gibbs,  South 
Bend,   engr. 

Calif.,  Marysville  —  July  3,  by  Supervs. 
Tuba  Co.,  grading  12,000  lin.ft.  Bullards 
Bar  Rd.,  mostly  hard  packed  earth  with 
some  loose  rock.     J.  R.  Meek,  co.  surv. 

Quebec — July  C,  by  J.  L,  Boulanger.  min- 
ister Dept.  of  Roads.  Quebec,  gravel  sur- 
facing 45,904  ft.  Richmond-Tamasha  High- 
way, in  Richmond.  G.  Henry,  Dept.  of 
Roads,   Quebec,  engr. 

BIDS  BECEITED 
Rhode  Island  —  State  Bd.  Pub.  Rds., 
Providence,  June  22,  rein. -con.  paving  11.- 
340  cu.yd.  Federal  Aid  Project  18.  Contr. 
2305,  from  A.  D.  Bridges  Sons,  Hazzard- 
ville.  Conn..  $8.15  per  cu.yd.,  total  $232,605. 
Noted    June    14. 

Jf.  Y.,  Binghamton — Paving  with  (1)  con- 
crete (2)  rein.-con.  (3)  bitulithic  (a)  New- 
ton Ave.  (b)  Charles  St.  (c)  Mygatt  St., 
from  Clark  Constr,  Co.,  Binghamton,  (la) 
$6,655  (2a)  $7.1S0 :  Municipal  Constr,  Co., 
Binghamton,  (3a)  $7,321  (3b)  $6,551  (3c) 
$21,469. 

N.  T.,  Brooklyn — E,  Riegelmann.  bore 
pres.,  Boro  Hall,  June  20,  grading,  curbing 
and  flagging  (1)  Coney  Island  Ave.  (2) 
Kingshighway  (3)  76th  St.  (4)  77th  St.  (5) 
81st  St..  curbing  and  flagging  where  neces- 
sary on  (6)  Lefterts  Ave.,  sheet  asphalt 
paving  (7)  Newport  St.  (8)  Osborn  St.  (9) 
Tehama  St.,  from  E.  J.  Galway,  (1)  $6,536: 
H,  and  B.  Contg.  Co.,  (2)  $85,764;  F. 
Persicano,  350  Fulton  St.,  (3)  $5,919;  L. 
Mangeri,  190  31st  St.,  (4)  $5,080  (5) 
$3,342:  Galco  Contg.  Co..  (6)  $5,071; 
Borough  Asphalt  Co.,  1301  Metropolitan 
Ave..  (7)  $3,392  (8)  $13,735  (9)  $10,327. 
Noted  June   14. 

X.  Y.,  Brooklyn — Park  Bd.,  Municipal 
BIdg.,  New  York,  June  21,  grrading,  curbing 
and  sheet  asphalt  paving  Fort  Hamilton 
Parkway,  here,  from  Brooklyn  Alcatraz 
Asphalt  Co.,  407  Hamilton  Ave.,  $107,281. 
Noted  June  14. 

N.  Y.,  Lockport — F.  Krull,  elk.,  Niagara 
Co.  June  19,  macadamizing  4.6  mi.  Coomer 
Rd.  in  Newfane,  from  Staple.  Mumm  & 
Reals,  Buffalo,  $90,439,  engrs.  est.  $85,669  ; 
paving  5  mi.  Military  Rd.  in  Niagara,  from 
Head  Coddington  Eng.  Co.,  Niagara  Falls, 
gravel  and  concrete,  $25,537,  stone  and  con- 
crete  $24,257.      Noted   May    17. 

N.  Y.,  New  York — Park  Bd.,  Municipal 
BIdg.,  June  21,  repaying  Mosholu  Ave.,  Van 
Cortland  Park,  from  B'way  to  Golf  Links 
Rd.,  from  Interboro  Asphalt  Co.,  2306 
Creston   Ave.,    $69,954.      Noted   June  14. 

N,  Y.,  New  York — H.  Bruckner,  pres. 
Bronx  Boro.  3rd  and  Tremont  Aves..  June 
21.  repaving  (I)  White  Plains  Rd.  (2) 
Jerome  Ave.  (3)  Jerome  Ave.  (East  176th 
St.)  (4)  Melrose  Ave.  (5)  Boston  Rd..  pav- 
ing (0)  Tiebout  Ave.  all  foregoing  granite 
blocks.  (7)  East  172nd  St.  (8)  West  23Sth 
St„  both  bituminous  concrete.  (9)  Charlotte 
St.,  sheet  asphalt,  grading,  building  inlets 
and  receiving  b:isins  in  (10)  Godwin  Ter- 
race, grading,  laying  sidewalks,  crosswalks 
and  curbing  (II)  Cruger  Ave.  (12)  East 
157th  St.,  grading,  regradlng,  etc.  (13) 
Bryant  Ave.  from  Casper  Helbock,  Inc.. 
Harlem  River  and  150th  St,.  (U  $209,790; 
Leonard  Paving  Co.,  233  Bwav.,  (2)  $153,- 
764  :  Asphalt  Constr.  Co.,  208  Bwav ,  (3) 
$290,491  (4)  $137,499;  Regan  Towers  Co, 
124  West  121st  St.,  (B)  $26,394;  C.  D. 
Beckwith.  Inc ,  2875  Bwav..  (6)  $66,524  : 
Brunstar  Constr,  Co.,  Harlem  River  and 
150th  St^(7»  $9,264  (8)  $19,519  (9)  $5,984; 
Spedeo  Contg.  Co.  (10)  $4,557  ;  Spadaro  & 
Turlano.  3 is.",  East  Tremont  Ave..  (11) 
$6,863;  M.  Del  Bal."0.  660  East  22l9t  St.. 
(12)  $20,749  ;  P.  J.  Kearns  Contg.  Co..  2306 
Creston  Ave.,  (13)  $44,437.  Noted  June  14. 
N,  Y..  New  York— J.  Miller,  pres.  Man- 
hattan Born.  Municipal  BIdg.,  June  21, 
changing  park  strips  on  Pnrk  Ave,  from 
34th  to  39lh  Sts..  from  P  T,  fox  Contg. 
Co..  154  Nassau  St.,  $68,596.  Noted  June 
14. 

X.  Y..  flalamnnca — From  C.  N.  Carll. 
Olean,  paving  with  (a)  brick  (b)  concrete 
Kent  Ave  (a)  $19,308  (b)  $14,837,  East 
Clinton  St.  (a)  $18,921  fb)  $14,659,  Nelson 
St.   (a)    $4,814    (b)    $3,681. 

v.     V  .    Hvraruor — Bd.    Contr.    &    Pnpilv 
Juno    18,  navine  i   ml.   West    Brighton    w. 
from    J.    H..    Gallup.    Union    Bide,    a^i.i.  .' 
$(5,879,   bituminous   concrete,    $«3.76s 

N,  J.,  Trenton — Mercer  Co.,  June  11.  con 
Crete  pavlne  17  ml.  Scotch  Rd..  frf.rn  (' 
Klookner.  1601  Nottingham  Way,  111  '""• 
Noted  June  7. 


BRIDGE — ASTORIA,  ORE. 

Bids  were  opened  by  State  Highway  Comn.,  Salem,  Apr.  17.  for  constructing  bridge 
over  Lewis  and  Clark  Rivers  on  Roosevelt  Highway,  (A)  Pacific  Bridge  Co,,  foot  of  East 
Salmon  St.,  (awarded  contract);  (B)  M.  Trieweller  ;  (C)  Parker  &  Banfleld.  Contrac- 
tors all  of  Portland.     The  unit  bids  were  as  follows: 


2.000  cu.yd.  excavation 

14,900 lin.ft.  piling 

12,500 lin.ft.  approach  piling. 


43 


6,500Iiii  ft.  protection  piling ,43 

840  cu.yj.  sealing  concrete 23.30 

830 cu.yd.  class  A  concrete 23.70 

I OOcu.yd. class B concrete 20.00 

1 80  cu.yd.  concrete  counterweight ; 17.80 

88, 000  lb.  reinforcing  bars .0575 

280,0001b.structuralsteel .095 

70.0001b.  machinen,' .39 

7 1 0  lin.ft.  trestle  superstructure,  cap  and  girder  20  ft.  wide,  1-8  ft.  sidewalk 

on  brackets  16.00 

7S,O0Oft.b.m.luml)<r 58  00 

*Electriocontrol,  full  magnetic,  440-220-1  10  volts 8.240  00 

Electriocontrol, full  magnetic,  220-1  10  volts 6.884.00 

Electric  control, semi-magnetic,  440-220-1 10  volts 7,213.00 

Electric  control,  semi-magnetic,  220-1 10  volts 6,455.00 


200  lin.ft,  submarine  cab! 

2  pier  houses 

Machiner>Toom  (lumpsum) 

Plumbing  (lumpsum) 

2gatea  

Fog  bell  (lumpsum) 

150  balance  blocks,  I  cu.ft.  concrete 
550sq.ft  gunnite protection 


3.25 
625  00 
225  00 
400.00 
740.00 
125.00 
1.00 
1.25 


$12,36 
,716 
,41 
.43 
17.25 
26.00 
24.00 
16.50 
.052 
.11 
.375 

16.40 

70.00 

8,339.00 

7.951.00 

7,371   00 

7,158  00 

3.60 

650  00 

1,083  00 

404.00 

766  00 

175.00 

1.50 

1.30 


c 

$16.00 
.58 
,47 


.40 

16.00 

26.00 

30.00 

20.00 

.055 

.125 

.37 

17.00 

75  00 

8,200.00 

7,450  00 

7.250  00 

7,010  00 

2  65 

1,050  00 

800  00 

500  00 

750  00 

150  00 

1.00 

2.00 


Extended  totals $170,837      $177,973      $184,573 

♦Accepted. 


Pa.,  Ebensbnrg — Supervs.  Susquehanna 
Twp.,  c/o  H.  T.  Jones,  controller  Cambria 
Co.,  paving  3,25  mi.  road  from  Bmeigh  Run 
to  Plattsville,  16  ft,,  one  course  rein.-con. 
and  hillside  brick  on  concrete,  from  J.  L, 
Elder,  Ebensburg,  $208,634.     Noted  June  14. 

Alabama — See  "Bridges." 

Alamaba — State  Hy.  Dept.,  Montgomery, 
grading  and  gravel  surfacing  23,650  mi. 
road  from  Demopolis  to  Linden  and  Millers, 
Marengo  Co.,  from  W,  K.  Saulsbury  &  Co., 
1322  South  19th  St.,  Birmingham,  $368,031, 
Noted  June  7. 

Kentucky — State  Hy.  Dept.,  Frankfort, 
grading  7.767  mi.  Stanton-Campton  Rd., 
State  Project  4,  Sect.  C,  Powell  Co.,  using 
cement  rubble  and  concrete  pipe,  from 
Costello  Bros.,  Henson  BIdg.,  Knoxville, 
Tenn.,  $77,184,  concrete  masonry  and  con- 
crete pipe  from  Codell  Byars  &  Co.,  Win- 
chester. $86,185  ;  grading  6.088  mi.  Pikes- 
ville-Shelbv  Creek  Rd.,  State  Project  6, 
Sect.  C.  Pike  Co.,  from  Sutton  Constr.  Co., 
Ashland,  using  concrete  pipe  $106,239,  vitr. 
pipe  $109,497 ;  surfacing  with  waterbound 
macadam  4.995  mi.  Lexington-Harrodsburg 
Rd.,  State  Project  4  7.  Sect.  A,  Jessamine 
Co.,  from  W.  Lutes  &  Co.,  Lexington,  $117,- 
477,  surface  treating  above  road  from  R,  B. 
Tyler  &  Co.,  114  South  4th  St,  Louisville, 
$5,909, 

Ohio — Dept.  Highways  and  Pub.  Wka.. 
Columbus,  June  19,  grading,  bridging  and 
paving  roads  with  (I)  brick  (2)  plain  con- 
crete (S)  bituminous  macadam  asphalt  (4) 
bituminous  macadam  tar  (B)  rein.-con,  (6) 
brick,  macadam  foundation  (7)  brick,  con- 
crete foundation  (8)  sheet  asphalt  (9)  Ken- 
tucky rock  asphalt  (a)  0,514  ml.  Sect.  "D" 
PIqaa  8t.  Maryii  Rd.,  Auglaize  Co  (b) 
3.523  ml.  Sect.  "D"  Dnyfon-Oreenvllle  Rd., 
Darke  Co.  (c)  0.474  ml.  Sect  "Aracaman 
East"  Dayton-OreenvlUe  Rel.,  Darke  Co.  (d) 
n.  707  ml.  Sect.  "K"  WanhlnKton-Londnn 
Rd.,  Fayette  Co,  (e)  4.393  mi.  Sect.  "G" 
Portumouth-Columbuf.  Rd.,  Franklin  Co, 
(f)  2. 14  8  ml.  Sect.  "R"  Portnmonth-Colum- 
hua  Kd..  Franklin  Co.  (g)  0.606  ml.  Sect. 
"D-1"  Wood«(lrld-ClarlnBton  Rd.,  Monroo 
Co.  (h)  5  ;^,-.  mi.  S.its.  "G  and  L"  Mt. 
Ollead-Gallon  Rd.,  Morrow  Co.,  (I)  3.925  ml. 
Sect.  "D"  Eiiton-Hnmlllon  Rd..  Preble  Co. 
(J)  4.05  ml.  Sect.  •E"  F.aton-»re«nvll|p  Rd., 
Preble  Co.  (k)  1.596  ml.  Sect.  "P"  rieve- 
land-Ma««llon  Rd..  Stark  Co..  (I)  3.371  ml 
Sect  "C"  Bowline  Oreen-Walervlllr  Rd.. 
Wood  Co..  from  AN  apakon'-ta  Ciinent  Block 
Co..  Wapakoneta,  (lB)_}19.239  (lb)  $139.- 
470  (Ir)  $24,504;  J  B.  Karsch  &  Sons, 
rellna,  (2a)  $15,636  (8»)  $13,603  (4a) 
$13,603  (8d)  $29,838;  E.  and  f!.  Abxander. 
North  Star.  (Bb)  $82,580;  R.  Doaust,  Dn- 
flance,  (Be)  $18,422  (Bh)  $158,752  (21) 
$132,366;  W.  H  Wlngwold,  rhllll"oth-,  (7d) 
$27  212;  L,  I*  Aller,  Worthlngton,  (»e) 
$112,033  («••)  $181,660  (7»)  $183,665  (Af) 
$107,660  (7f)  $102,366  ;  Burns-Wllllaina  Co.. 
ColunihiiP,  («e)  $113.7110;  U  Aller.  FIndlav, 
(8e)  Jl.-.7.1f.8:  J.  C.  McCann.  191  Belvldem 
Ave  folnmbus,  (»»>  $69,071  (4f)  $69,071 
,11,1  !1  ::.:';  Uhl  n:"?  r,.16  ;  W,  W.  Pnlton. 
.  ;k"  '  '  1  •  ■  II  F,  Aiilt  A  Son. 
I  •    •'     (»h)     $170  09.1  ; 

i.rado    III)     $1C2. 
;      '       I  ir.S  :  II    E    Pratt 
inji    1122, 37«  ;   Holmes 
.r,     (Ik)    $:«,170;    „.    H. 
fUl)    $48,978    (41)    $50. 


Ohio — Dept.  Highways  and  Pub.  Wks.. 
Columbus,  June  22,  grading,  bridging  and 
paving  (1)  5.736  mi.  Sect.  "M-1"  Athens- 
Pomery  Rd..  Athens  Co.  (a)  3.241  mi.  Sect. 
"G-1"  Springfleld-Xenia  Rd..  Clark  Co.  (Si 
2.548  mi.  Sect.  "G  2"  Springfleld-Xenia  Bd., 
Clark  Co.  (4)  1.532  mi.  Sect.  "S"  Well»- 
ville-Salineville  Bd.,  Columbiana  Co.  (5) 
3.001  mi.  Sect.  "M"  Toledo-Anitola  Rd., 
Fulton  Co.  (6)  4,33  mi.  Sect.  "F"  Sprlng- 
field-Xeuia  Rd.,  Greene  Co.  (7)  2.5  mi.  Sect. 
"H"  Springfleld-Xenla  Bd.,  Green  Co.  (8) 
0.975  mi.  Sect.  "I"  Roundhead-McGuffey 
Rd..  Hardin  Co.  (9)  3.402  mi.  Sect.  "A" 
I'rbana-West  Jefferson  Rd.,  Madison  Co. 
(10)  2.79  mi.  .Sect.  "C"  Youngstown-Lisbon 
Bd..  Mahoning  Co.  (U)  4.109  mi.  Sect.  "O" 
Medlna-Nornalk  Rd.,  Medina  Co.  (12)  2.351 
mi.  Sect.  "T-l"  Akron-Youngnlown  Rd.. 
Portage  Co.  (IS)  3.066  mi.  Sect.  "T-2"  Ak- 
ron-Yuunsstown  Rd.,  Portage  Co.  (14)  5  084 
mi.  Sects.  "S-l"  and  "U-1"  Ohio  BlTer  Rd.. 
Scioto  Co.  (15)  0.557  mi.  Sect.  "E"  Cleve- 
land-Sandusky Rd.,  Erie  Co.  (16)  1.954  mi 
Sect.  "A"  Wushington-Bloominirton  Rd., 
Fayette  Co,  (17)  4.5  mi.  Sect.  "H-2"  Co- 
lumbuR-WashinKton  C.  H.  Rd.,  Franklin  Co. 
(18)  1.761  mi.  Sect.  "H"  Ohio  River  Rd.. 
Hamilton  Co.  (19)  5.791  ml.  Sect.  "C"  New- 
ark-New Lexington  Rd.,  Licking  Co.  (20) 
2.615  ml.  Sect.  "B"  SUnerva-Sandyvllle  Rd., 
Carroll  Co.  (21)  1.002  mi.  Sect.  "E"  Arch- 
bold-Fnyelte  Rd..  Fulton  Co.,  with  (a) 
brick  (b)  rein, -con,  (c)  bituminous  mac- 
adam, asphalt  (d)  bituminous  macadam, 
tar  (e)  concrete  (f)  bitumltious  concrete 
(it)  waterbound  macadam  (li)  bltoslag  (I) 
warrenite  bitulithic.  grading  (22)  0.695  ml. 
Sects.  "F"  and  "J"  JackHon-Pomeroy  Rd., 
Jackson  Co.,  concrete  bridge  on  (23)  Sect. 
"Lisbon"  LUbon-Salinevllle  Rd..  Columbiana 
Co.,  (24)  Sect.  "B"  Drlawarp-MaryaTllle 
Rd.,  Delaware  Co..  steel  supi-rstructures 
and  concrel*'  substructures  on  (2S)  Sect. 
"D"  rellna-Greenvllle  Rd.,  Darke  Co.  from 
H.  K.  Pratt  Constr.  Co.,  Mt,  Blancbiird, 
(In)  $303,866  (Ic)  $251,283  (Id)  $251,- 
2S3  :  Elierliacb  Ciinstr,  Co.  Pomeroy,  (lb) 
$297,617;  D.  M.  Roach,  Dcflnnce,  (2b)  $93.- 
136  (3b)  $70,462;  C.  V,  Rector,  I,ima,  (2d) 
$74.3.'<fi  (3d)  $60,893:  E.  A.  Freshwater  & 
Sons,  Paineavllle,  (4e)  $60,619 ;  LaBol- 
teaux  &  Haves,  Toledo,  (Bb)  $94,118  (21b) 
$28,405  ;  R,  L.  K.  .b,  Lima,  (Be)  $92,347  ; 
Putnam  &  Shind.-lil.cker.  van  Wert,  (6d) 
$77,902  :  Weeks  Constr.  Co  ,  Dayton,  {»c\ 
$102,938  (Bd)  $103,792  (7c)  $58,287  (7d> 
$58.98'!;  I>ewlR  &  Co)>elBiid,  Lima,  (Sb) 
$134,484  (7bl  $70,980  (9h)  $  103.694  ;  Wapa- 
koneta Ciinenl  BW«k  Co.,  Wapakoneta, 
(8b)  $30,219  (Ha)  $160,274:  W.  l>.  Win- 
cIkII  >'».,  :)37  SI'l.i  rt  St  ,  Columbus.  (9a) 
$130  672:  A.  CoUiiccI,  Youngstiiwn,  (lOa) 
$72  2110;  G  S.  Mell.rt-Wel.lner  Co,,  Medina, 
(lib)  $135,4  49;  P.  T.  McCourt,  Akron, 
$78,436  (l.in  $I15.S33;  Turner 
Co.     I'ark    Thentie    llldir .    Youngs 


(I2f) 

Cnnlg. 

town, 
Monro 
MIbI.v 
HIdlf  . 

I.O.,   ,. 


(17b1 


(lib)      Jinr. 


IHh) 


Purdum.  Columbu"     (l»d) 
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Streets  and  Roads  (Continued) 
ley,  204  Goldberg  Bldg.,  Canton,  (20a) 
$131,526;  W.  McKinnis,  Jackson,  (28)  $10,- 
036  ■  Cox  &  Heslep,  Kensington,  (23)  $10,- 
004  •  Independent  Constr.  Co.,  Lorain,  (24) 
$8,350;  Hinton  &  Smalley,  Celina.  (25) 
$14,533.      Noted   June   21.  . 

O.,  EucJUl — Grading  and  laying  (1)  con- 
crete or  (2)  stone  sidewalks  on  Bliss  Rd., 
from  F.  B.  Stein,  Euclid,  (1)  $43,084;  Ohio 
Quarries  Co.,  Citizens  Bldg.,  Cleveland,  (2) 
$53,929. 

Tex.  GoimBles — Gonzales  Co.,  grading 
and  gravel  surfacing  3.66  mi.  State  High- 
way 29,  19.255  cu.yd.  roadway  and  17,491 
cu.yd.  borrow  exeav.,  668.3  cu.yd.  concrete, 
70  277  lb.  reinforcing,  from  D.  H.  Buchanan, 
Temple,  $36,570;  11,657  cu.yd.  gravel  fur- 
nished by  county.  Engrs.  est.  $48,120. 
Noted  June  7. 

Calif.,  Haiiford — Paving  portions  5th,  Ir- 
win and  Phillips  Sts.,  etc.,  IJ  in.  warrenite 
bitulithic  or  4  in.  bituminous,  from  Cali- 
fornia Constr.  Co.,  5S  2nd  St.,  San  Fran- 
cisco.  $74,703. 

Calif.,  Los  Angeles — Grading  and  paving 
road  between  Coast  Blvd.  and  Hyperion 
Sewage  Plant,  63,766  sq.ft.  concrete,  32,132 
yd.  excav.,  from  W.  D.  McCray,  Amer. 
Bank   Bldg.,    $34,400.      Noted   May    24. 

Calif  Madera — From  Thompson  Bros.,  G 
and  Divisadero  Sts..  grading,  concrete  curb- 
ing, guttering  and  bituminous  paving  lose- 
mite  Ave.,  $38,146  ;  6th  and  B  Sts.,  $35,223. 
Noted  June  14.  .     . 

Calif.,  San  Diego — Common  Council  im- 
proving Julian  and  Marcy  Aves.,  from 
California  Constr.  Co.,  Union  Bldg.,  215,171 
sq.ft.  \i  in.  asphaltic  concrete  on  2 J  in. 
bituminous  at  $0,163,  etc.,  total  $35,152. 
Noted  Apr.   12.  ,     .         „    • 

Que.,  Montreal — Asphalt  surfacing,  2  in. 
thick,  (1)  4,200  sq.yd.  Lebrin  St.  (2)  4,400 
sq.yd.  Mercier  St.  (3)  1,858  sq.yd.  St. 
Hubert  St.  (4)  8,050  sq.yd.  Esplanade  Ave. 
(S)  3  400  sq.yd.  Chomedy  St.  ;  asphalt  sur- 
facing. 3  in.  thick  (6)  4,005  sq.yd.  Jeanne 
Mance  St.  (7)  5,738  sq.yd.  Ryde  St.  (8) 
6  700  sq.yd.  St.  Charles  St.  (9)  6,500  sq.yd. 
Knox  St.  (10)  11.214  sq.yd.  Eadie  St  from 
B  Brault,  Ltd.,  2855  Rosemont  Blvd.,  (1) 
$20,460  (2)  $21,980  (6)  $15,050;  Qumla". 
Robertson  &  Janin,  Ltd.,  52  Du  uth  Bldg., 
(8)  $19,815  (7)  $23,360  (8)  $25,590  (9) 
$24,222  (10)  $51,124;  Sicily  Asphaltum 
Paving  Co.,  60  St.  Viateur  St.,  (3)  $8,964 
(4)    $29,570. 

CONTRACTS  AWARDED 

Massachusetts— State  Hy.  Comn,  Boston, 
sand  and  asphalt  surfacing  S  mi.  highwiiy 
through  Edgartown  and  Tisbury,  to  M.  1-. 
Roach    East  Bridgewater,  $142,484.     Noted 

June    7,  «  ,        x^  1        r^;t,r 

R.  I.,  Ashland— Water  Supply  Bd  ,  City 
Hall  Providence,  relocating  Plainfleld  Pike 
by  means  of  65  ft.  causeway  across  Scituate 
Reservoir,  here,  5,0()0  sq.yd.  dry  earth  and 
2,000  cu.yd.  dry  rock  excav.,  230,000  cu.jd. 
borrow,  10,000  cu.yd.  broken  stone,  28,000 
cu.yd.  rip  rap,  4,000  bbl.  cement,  120,000 
lb  steel  and  3,000  cu.yd.  rein.-con.  for  cul- 
vert to  T  F.  McGovern,  95  Main  St  South- 
bridge.  Mass.,  $288,400.  Engrs.  est.  $250,- 
000       Noted    June    21.  .   . 

jj  Y  Batavia^Bitulithic  macadamizing 
Hutchins  and  South  ^^^^^J,  ^ts.,  to  O 
Costich  Co..  Rochester,  $18,043  and  $22,962 
respectively^^^^^^^_  _  ^  Riegelmann,  boro 
pres.  Boro  Hall,  to  Brooklyn  Alcatraz  As- 
plani;  CO.,  407  Hamilton  Ave  curbing  and 
Ssnhalt  paving  Bay  22nd  St.  $3,557,  Ibth 
Tve  $25  628,  East  10th  St.  $18,763  High- 
llwn  Ave.  $17,384  ;  to  Uvalde  Asphalt  Rav- 
ine Co  1  Bway.,  New  York,  Farragut  Rd. 
$9  7^2  Stocldart  PI.  $2,693,  7th  Ave.  $4,278, 
Delem'ere  PI  $12,570,  54th  St.  $18,414;  to 
CranTord  Co.,  52  9th  St.,  Ave.  L  $4,399,  56th 
St.  $9,316,  58th  St.  $9,419,  78th  St.  from 
15th  to  16th  Aves.,  $8,512,  7Sth  St.  from 
17th  to  18th  Aves.  $9,179,  83rd  St.  $10,768. 
Bay  35th  St.  $19,224,  East  15th  St.  $10^32, 
61st  St.  $10,006,  75th  St.  $12,348;  to  Bor- 
ough Asphalt  Co.,  1301  Metropolitan  Aye., 
Louis  St.  $12,303,  Ovington  Ave.  $16,694; 
to  Hale  Contg.  Co.,  1250  Jefferson  St.,  Ber- 
gen PI.  $4,817,  Ave.  L  $6,540,  17th  Ave. 
$2,756.  54th  St.  $3,175,  73rd  St.  $6,590  ;  to 
Cleveland  Trinidad  Paving  Co.,  Flushing, 
East  8th  St.  $26,609,  Ea.st  9th  St.  $10,701. 
Noted  June  14. 

N  Y,  Lockport — F.  KruU.  elk.  Niagara 
Co.,  paving  3.744  mi.  Creek  Rd.  in  Youngs- 
town,  concrete,  to  W.  C.  Rich,  Youngstown, 
$82,324;  2.86  mi.  Sect.  3  Lockport  Rd.,  in 
Pendleton  and  Cambria,  stone,  4.107  mi. 
To^Vn  Line  Rd..  concrete,  4.162  mi.  Sect.  ^ 
Creek  Rd.,  in  Pendleton,  concrete,  and  re- 
surfacing 1.47  mi.  Saunders  Settlement  Rd., 
in  Cambria,  to  L.  H.  Gipp  Constr.  Co., 
Buffalo,  $95,788,  $80,973,  $139,944  and  $40,- 
583  respectively;  601  mi.  Main  St.  in  Mid- 
dleport,  to  J.  D.  Meahl,  Cambria,  $23,230. 
Noted  May  17. 

N.  Y.,  long  Island  City — M.  E.  Connolly, 
pre."?.  Queens  Boro,  Queens  Subway  Bldg.,  to 


Uvalde  Asphalt  Paving  Co.,  1  Bway.,  New  Ohio — Dept.  Highways  and  Pub.  Wks., 
York  sheet  asphalt  paving  Havemeyer  St.  Columbus^  constructing  5  mi.  highway  in 
$17  905,  107th  St.  $19,085,  curbing,  laying  Jackson  Co.,  concrete,  to  O.  M.  Junk,  ChiUi- 
sidewal'ks  and  sheet  asphalt  paving  Roose-  cothe,  $137,974. 
velt  Ave.  $11,315,  Beach  117th  St.  $22,050, 
Beach  122nd  St.  $45,535 ;  to  Kennedy  & 
Smith,  15  Amity  St.,  Flushing,  107th  St. 
$9,470.      Noted  June    14. 

■     Y..    New    York — J.   Miller,   pres.   Man- 


hattan Boro,  Municipal  Bldg.,  sheet  asplialt  June  T 
repaving  57th,  12th  and  15th  Sts.,  to  W.  J. 
Fitzgerald,  547  We-st  45th  St.,  $32,974,  $11,- 
797  and  $14,913  respectively;  6th  and  7th 
Sts.,  to  Sicilian  Asphalt  Paving  Co.,  41 
Park  Row,  $52,213  and  $20,582  respectively. 
Noted  June  21. 

N.  y..  Perry — Concrete  paving  3  streets, 
to  Oatka  Eng.  Co.,  Warsaw,  $46,459.  Engrs. 
est.   $50,000 


Brunswick  —  Middlesex  Co. 
concrel;e  paving  J  mi.  road  from  Jamesburg 
to  Englishtown,  to  H.  N.  Scott,  Cranbury. 
$49,757  ;  1.8  mi.  road  in  Plainsboro,  to  Hill 
Constr.  Co.,  132  Hulme  St.,  Mt.  Holly,  $38,- 
723  ;  1  mi.  Main  St.  in  Milltown,  to  Utility 
Constr.  Co.,  5  Spring  St.,  $59,692. 

Maryland — State  Rds.  Comn.,  Baltimore, 
9,000  sq.yd.  concrete,  3,400  cu.yd.  excav., 
Contr.  D-30,  Dorchester  Co.,  to  Smith  & 
Rensliaw,  East  New  Market,  $26,674  ;  9,350 
sq.vd.  concrete,  5,300  cu.yd.  excav.,  Contr. 
F-64,  Frederick  Co.,  to  L.  R.  Waesche, 
Thurmont,  $33,232  ;  17.850  sq.yd.  concrete, 
4,000  cu.yd.  excav.,  Contr.  Ce-45,  Cecil  Co., 
to  G.  R.  Abbott  &  Sons,  3307  Bateman  Ave-., 
Baltimore,  $54,793  ,  3.520  sq.yd.  concrete" 
Contr.  125-A,  Montgomeary  Co.,  to  Corson 
&  Gruman.  33rd  and  K  Sts.,  Wash.,  D.  C, 
$11,757  ;  2.04  mi.  of  3  ft.  concrete  shoulders, 
Contr.  A-3-A,  Allegany  Co.,  to  T.  D.  Clai- 
borne Co.,  Garrett  Bldg.,  Baltimore,  $27,088. 
Noted  June  21. 

W.  Va.,  Moundsville — Marshall  Co.  grad- 
ing 3  mi.  Moundsville  Rd,  to  Wetzel  Constr. 
Co.,   New  Martinsville,   $37,062. 

Florida  — •  State  Rd.  Dept.,  Tallahassee, 
constructing  road  between  Florida  East 
Coast  R.R.  and  Deer  Park.  Project  584, 
Oceola  Co.,  repressed  brick  laid  on  edge,  to 
Noll  &  Noll,  Crescent  City,  $40,691.  Noted 
June    7.  „ 

Fla.,  Bradentown — Comrs.  Manatee  Co., 
paving  with  9  in.  compacted  shell  15  mi. 
road  on  Terra  Ceia  Island,  to  C.  A.  Row- 
lett.  Palmetto,  $37,000  ;  grading  and  pav- 
ing with  S  in.  compacted  rock  27  mi.  Road 
C,  Miakka  Special  Road  and  Bridge  Dist., 
to  H.  R.  Curry,  Bradentown,  $56,618.  Noted 
June    7. 

Fla.,  Sarasota — Surfacing  9th  St.  and  East 
Ave.,  asphalt  block  flat  on  sand  and  grouted 
with  .isphalt,  to  J.  W.  Crawford,  Sarasota, 
$1.70  per  sq.yd.,  total  about  $25,000. 

La..  Cedar  Grove — To  Jones  Constr.  Co., 
Slaughter  Bldg.,  Dallas,  Tex.,  improving 
various  streets.  54,345  sq.yd.  plain  con- 
crete $2.40  per  sq.yd.,  excav.  $0.63,  single 
gutter  $0.62,  standard  curb  and  gutter  $0.90, 
etc.,  total  $176,484.     Noted  May  10. 

Tennessee — Concrete  paving  14.7  mi.  Fed- 
eral Aid  Project  69,  Madison  Co.,  18  ft.,  to 
H.  D.  Hays  Constr.  Co.,  Worthington,  Ind., 
$484,000,  bridges  over  20  span  $105,000; 
grading  and  burnt  slate  surfacing  21.2  mi. 
State  Project  114,  Grundy  Co.,  16  ft.,  to 
Brown  Contg.  Co.,  Chattanooga,  $199,000; 
grading,  surfacing,  etc.,  '2.2  mi.  bituminous 
macadam  on  hand  placed  course  stone  base, 
Montgomery  Co.,  to  Moore  Constr.  Co.,  Cap- 
ital Blvd.,  Nashville,  $130,000  ;  treating  sur- 
face with  oil  on  13.24  mi.  road,  and  mac- 
adam surfacing  on  hand  placed  base  course 
on  12.06  mi.,  both  Overton  Co..  16  ft.,  to 
B.  Williams.  Murfreesboro,  $35,000  and 
$157,000  respectively.     Noted  June  14. 

Tenn.,  Jarksboro — Campbell  Co.  surfacing 
8  mi.  various  roads,  bituminous  macadam, 
to  J.  F.  Marcum  Constr.  Co.,  Knoxville, 
$150,000. 

Ohio^Dept.  Highwav  and  Pub.  Wks.,  Co- 
lumbus, grading  and  paving  3.827  mi.  Sect. 
•■A-2"  Bridgeport-Cadiz  Rd.  and  3.523  mi. 
Sect.  "A-3"  Bridgeport-Cadix  Rd.,  both  Bel- 
mont Co.,  Kentucky  rock  asphalt,  to  E.  L. 
Reeb,  Lima,  $172,068  and  $149,405  re- 
spectively ;  0.448  mi.  Sect.  "Hillsboro  '  Mil- 
ford-Hillsl>oro  Rd.,  and  0.448  mi.  Sect. 
"Hillsboro"  Hijlsboro-Washington  C.  H. 
Rd.,  both  Highland  Co.,  brick,  to  W.  H 
Ringwald,  Chillicothe.  $22,585  and  $20,900 
respectively;  1.125  mi.  Sect.  "F"  West- 
Union-Bainbridge  Rd.  and  0.761  mi.  Sect. 
"Sinking"  West  Union-Bainbridge  Rd.  and 
,  Sect.  "Springs"  Hillsboro-Piketon  Rd.,  botli 
Highland  Co.,  waterbound  macadam,  to  C. 
O.  Baldwin,  Hillsboro,  $25,614  and  $12,154 
respectively;  2.552  mi.  Sect."T"Mansfield- 
Norwalk  Rd.,  Huron  Co.,  rein.-con.,  to  N.  B. 
Putnam,  Van  Wert.  $68,595;  2,923  ml.  Sect. 
"N"  Elyria-T^vinsburg  Rd.,  Lorain  Co., 
rein.-con.,  to  Patterson  Constr.  Co..  Lorain, 
$85.632 ;  0.576  mi.  Sect.  "P"  Medina-Nor- 
walk  Rd.,  Medina  Co.,  rein.-con.,  to  Hill  & 
Hill.  Elvria,  $20,823  ;  grading,  etc.,  2.38 
mi.  Sect,  ''j"  Mansfield-Millersburg  Rd., 
Holmes  Co.,  to  D.  G.  Watson,  Malinta,  ?14,- 
864.     Noted   June   21. 


Ohio  —  Comrs.  Franklin  and  Delaware 
Counties,  at  Columbus,  grading  and  bitumi- 
nous waterbound  macadamizing  4.69  mi. 
Franklin-Delaware  Co.  Line  Rd.,  16  ft.,  to 
R.  K.  McNamara,  Delaware,  $71,226.  Noted 

O.,  Cleveland  —  Improving  2  sections  of 
East  116th  St.,  4,740  lin.ft.stone  curb  and 
4  in.  tile  drain  gutter,  6,400  cu.yd.  earth 
excav.  and  9,200  sq.yd.  vitr.  brick  on  con- 
crete, to  A.  M.  Pejsa  Paving  Co.,  Euclid 
Heights  Blvd.,  $62,819. 

C,  Columbus— W.  H.  Duffy,  dir.  Pub. 
Serv.,  grading,  laying  water  services  and 
sewer  connections  and  concrete  paving  517 
ft.  alley  north  of  Gates  St.,  16  ft.,  and  636 
ft.  alley  north  of  Reinhard  Ave.,  20  ft.,  to 
R.  J.  Dienst,  480  South  5th  St.,  $2,759  and 
$6,257  respectively;  351  ft.  alley  west  of 
Summit  St.,  20  ft,  347  ft.  alley  north  of 
King  Ave.,  18  ft.,  and  400  ft.  alley  north  of 
8th  Ave.,  20  ft.,  to  Columbus  Contg.  Co., 
1481  West  Broad  St.,  $2,321,  $1,987  and 
$2,387  respectively;  807  ft.  Broderick  St., 
28  ft.,  to  Yale  Constr.  Co.,  146  Yale  Ave., 
$3,178;  6,941  ft.  12-30  in.  vitr.  sewer  ex- 
tending over  several  streets  and  alleys  from 
alley  west  of  Chase  Ave.  to  Crescent  Dr.,  to 
H.  E.  Miller,  938  South  High  St.,  $22,976. 
Noted   June   14. 

O.,  Columbus  —  Franklin  Co.,  grading, 
bridging  and  paving  2.78  mi.  Harbord  Rd., 
18  ft.,  Sharon  and  Blendon  Twps.,  oil,  to 
D.  W.  Botkins  &  Son.  767  South  22nd  St., 
$78,664  ;  1.46  mi.  Borror  Rd.,  18  ft.,  Jack- 
son Twp.,  waterbound  macadam,  to  Kin- 
near  &  Baricklow,  606  Central  Natl.  Bank 
Bldg.,    $30,358.      Noted  May   24. 

O.,  Columbus — R.  W.  Smith,  elk.  Frank- 
lin Co.,  waterbound  macadamizing  3.13  mi. 
Poth  Rd.,  16  ft..  Jefferson,  Mifflin  and 
Truro  Twps.,  to  J.  C.  Mclntvre  Co.,  332 
West  Broad  St.,  $51,807.  Noted  June  7. 
O.,  Dayton — Montgomery  Co.  paving  4,300 
ft.  (Gettysburg  Ave.,  20  ft.,  to  Hoolihan  & 
Wampler.  1406  Riverview  Ave.,  $38,213, 
engrs.  est.  $45,000;  2,400  ft.  Gettysburg 
Ave.,  20  ft.,  to  A.  J.  Kramer,  Main  St.,  $19,- 
450,  engrs.  est.  $26,000.  Work  involves 
14,900   sq.yd.    Kentucky  rock  asphalt. 

O.,  East  Liverpool — Concrete  paving 
about  1  mi.  River  Rd..  18  ft.,  to  Allison  & 
Harris  Constr.  Co.,  East  Liverpool,  $48,- 
000.     Engrs.  est.  $50,000.  Noted  June  21. 

O.,  Marion — Marion  Co„  sheet  asphalt 
paving  Vernon  Heights  Blvd.,  to  H.  P. 
Streicher  Co..  Inc.,  319  Terminal  Bldg.. 
Toledo,   $26,896.     Engrs.   est.   $28,600. 

O.,  Upper  Arlington  (Columbus  P.  O.) — 
E.  D.  Howard,  village  elk.,  to  Radebaugh  & 
Graham,  2015  Tremont  Rd.,  Columbus, 
grading,  laying  necessary  water  services 
and  sewer  connections  and  asphalt  paving 
5,600  ft.  Arlington  Ave.,  26  and  37  ft..  1,300 
ft.  Guilford  Rd.,  26  ft.,  6,500  ft.  Club  Rd., 
North  and  South  Parkways,  18  ft,  12,550  ft. 
Kensington  and  Southwav  Drives,  Andover, 
Waltham,  Wickford,  Oxford  and  Westover 
Rds.,  20  ft.,  $203,808.  Engrs.  est.  $282,000. 
Noted  June   7. 

Ind.,  Jeffersonville — Clark  Co.  surfacing 
4.78  mi.  George  Lindemever  Rd.,  Oregon 
Twp..  to  Denny  &  Horton,  c/o  K.  P.  Barnes, 
CO.  surv.,  Jeft'ersonville,  $44,808.  Engrs.  est. 
$46,776.      Noted    June   21. 

Michigan — State  Hy.  Dept.,  Lansing, 
grading  and  surfacing  4.853  mi.  Federal 
Aid  Project  76,  to  T.  E.  Currie.  20  McGraw 
Bldg.,  Detroit.  Mich.,  9.506  cu.yd.  earth 
excav.  $0.55,  51,491  sq.vd.  rein.-con.  pave- 
ment $1.40.  etc.,  total  $88,536.  State  to 
furnish    cement 

Michigan  —  State  Hy.  Dept.,  Lansing, 
grading  and  surfacing  3.861  mi.  Assessment 
Dist.  Rd.  408,  20,335  sq.yd.  gravel,  14,065 
cu.yd.  earth  excavj,  to  Wade  &  Massev, 
Montrose,    $37,192. 

Mich.,  Grosse  Pointe  Farms — For  19,850 
sq.yd.  9  in.  pavement,  8,000  cu.yd.  excav., 
14,360  lin.ft.  curbing,  etc.,  to  R.  R.  Moran, 
Grosse  Pointe  Farms,  $90,244. 

III..  Elmhurst — Concrete  sidewalks  to  F. 
Vertovec,  Elmhurst.  Engrs.  est.  $25,000. 
Noted  Dee.  28. 

111.,  Elmhurst — For  30.000  sq.yd.  asphalt 
paving  to  Standard  Paving  Co..  326  West 
Madison  St.,  Chicago.  Engrs.  est.  $90,000. 
m.,  Posen  (Harvey  P.  O.) — Concrete 
sidewalks  to  H.  Gottshalk,  Homewood. 
Engrs.  est.  $70,000.     Noted  Apr.   12. 

III.,  Rockford — Ed.  Local  Impvts.,  to 
Hart  &  Page,  110  North  Court  St.,  paving 
Rural  St.,  macadam,  $31,217,  Alley  Blk.  3, 
Harlem  Park  Subdivision,  concrete,  $1,423. 
Wisconsin — State  Hy.  Comn.,  Madison,  to 
Campbell  Constr.  Co..  Minneapolis,  Minn., 
Askeaton-Greenleaf  Rd..  Brown  Co,  12,236 
cu.yd.  earth  excav.  $0.78,  23,308  sq.yd.  con- 
crete surfacing  $1.18,  etc..  total  $45,842,  De 
Pere-Greenleaf  Rd.,  Brown  Co.,  14,544  eu. 
yd.,  earth   excav.    $0.78,^__23  325    |q.yd.,  con- 


crete surfacing  $1.48,  etc.,  total  $57,426;  to 
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Streets  and  Roads    (Continued) 

^V.    E.    Ule.     Stevens    Point,     New    Lisbon- 

Mauston-Milbourn    Rd..  Juneau    Co.,  $34,273. 

His.,  Elkhorn — Walworth  Co.,  surfacing 
1  mi.  Sharon-Darien  Rd..  concrete,  to 
Whitewater  Bridge  Co.,  Whitewater,  ?2  7,- 
490;  4  mi.  Delavan-Walworth  Rd.,  gravel, 
to  F.  C.  Wiswell,  Ellihorn,  $16,560.  Xoted 
June  7. 

I».,  Manchester — To  P.  P.  Smith,  1600 
Washington  Ave.,  Cedar  Rapids,  2.480  cu. 
yd.  e.xcav.  $1,  20,660  sq.yd.  concrete  pav- 
ing  $2.56. 

la.,  .-Vlbia — Monroe  Co.,  grading  10  mi. 
road  northwest  of  here,  26  ft.,  to  McAndrews 
&  Hannah.  Keokuk,  50,038  cu.yd.  excav.. 
$13,247;  Elarton  &  Elliott,  Bussey,  20.193 
cu.yd.,  $5,299;  C.  O.  Mitchell.  2414  South- 
west 10th  St..  Des  Moines,  43,660  cu.yd., 
$11,352.      Xoted  May   24. 

la.,  Eldora — Hardin  Co.,  grading  and 
gravel  surfacing  22  mi.  roads,  26  ft.,  to 
W.  W.  McCullough.  Graettinger.  71,100  cu. 
vd.  excav..  $17,277  :  L.  O.  Kimball,  Clear 
Lake,  hauling  6,126  cu.yd.  gravel  $4,734  ; 
J.  R.  Perkins,  Steam  Boat  Rock,  hauling 
3.444  cu.vd.  gravel,  $1,818;  Christiansen 
Constr.  Co..  Iowa  Falls,  tile  labor,  $894  ; 
Eldora  Pipe  &  Tile  Co..  Eldora,  10,350 
lin.ft.  6  in.  tile,  $507.     Noted  May  24. 

la.,  Hampton — Franklin  Co.,  gravel  sur- 
facing 12.02  mi.  Federal  Aid  Proje-.t  171, 
26  ft.,  to  E.  Davis.  Hampton,  7,00,  cu.yd. 
gravel,  $1,400;  W.  Burman,  Hampton,  5,000 
cu.yd.  stripping  work,  $1,200;  H.  L.  Bone 
&  Son,  Royal,  hauling  6.964  cu.yd.  gravel, 
$8,675  ;  Nelson  &  Melohr,  Nevada,  hauling, 
11,789  cu.yd.  gravel,  $19,483.  Noted  May  31. 

la.,  take  City— Grading,  curbing  and 
paving  Main.  Center,  Illinois  and  Wash- 
ington Sta.,  4,200  cu..vd.  excav.,  8,000  lin.ft. 
curb  and  gutter,  and  19,000  sq.yd.  8  in. 
granite  concrete,  to  Anderson  &  Empie, 
Tremont  Blk.,  Marshalltown,  $68,140.  Noted 
May  2  4, 

la.,  Osage — Mitchell  Co.,  gravel  surfacing 
13.175  mi.  roads  west  and  northeast  of  here, 
26  ft.,  9,413  cu.vd.  gravel,  to  Harrison 
Constr.  Co..  413  Kraft  Bldg,,  Des  Moines, 
$27,691.      Noted    May   24. 

la..  Rock  Rapids  —  Lyon  Co..  grading 
Doon-Big  Sioux  River  Rd.,  230,104  cu.yd. 
excav.,  to  C.  W.  McNamara,  Bristol,  S.  D., 
$60,012.     Noted  Mav  17. 

Minn.,  Cloqnet — For  6,246  sq.yd.  paving, 
etc.,  to  Nelson  &  Hafner,  Duluth,  $18,899 ; 
ptorm  sewers,  to  Pastoret  Constr.  Co.,  304 
Sellwood  Bldg.,  Duluth,  $4,993.  Noted  June  7. 

Minn.,  Minneapolis  —  Bd.  Park  Comrs.. 
colored  cement  sidewalks  on  6.500  sq.yd. 
Lake  of  Isles  BU'd.,  south  and  west  shores 
of  Cedar  Lake,  to  Andrews  Paving  Co., 
3100  loth  Ave.  S.  $1.42  per  sq.yd.;  9.000 
sn.vd.  St.  Anthonv  Blvd.,  to  Engblom 
Constr.  Co.,  917  Plymouth  Bldg.,  $1.42; 
8,000  sq.yd.  Minnehaha  Parkway,  to  Simon- 
son  &  Emstad,  Albert  Lea,  $1,43.  Noted 
June   14. 

Minn..  St.  James  —  A.  G.  Countryman. 
aud.  Watonwan  Co.,  to  J.  Sampson.  Fari- 
bault. Job  2301.  State  Rd.  12.  67.488  cu.yd. 
exc  v.,  914  lin.ft.  12-36  In.  corrugated  metal 
culverts,  etc..  $32,061,  Job  2303,  State  Kd. 
4,  29,536  cu.yd.  excav..  50.818  cu.yd.  over- 
haul,  etc.,    $9,416.      Noted  TVIar.    8. 

Minn.,  St.  Paul — G.  J.  Rle.s,  aud.  Ramsey 
Co.  Improving  Project  23-65,  2.620  sq.yd.  1 
course  concrete  and  1,674  sq.yd.  bjtuminous 
filled  brick,  etc.,  al.io  Project  23-05,  3.523 
wi.vd.  1  course  concrete,  etc,  to  BItulithic 
&  Contg.  Ltd.,  722  Globe  Bldg.,  $17,753  and 
$12,151    respectively.      Noted  June    14. 

Kan.,  HlawBtha — Paving  17,087  sq.yd. 
road,  2  in.  asphaltlc  concrete  on  5  in.  con- 
crete, etc.,  to  J.  B.  Watts,  Concordia,  $2.36 
per  aq,yd..  total  $66,525.     Noted  June  7. 

Neb..  Norfolk — Paving  26  blocks,  asphal- 
tlc concrete,  to  Abel  Constr.  Co.,  318-19 
Ti-rmlnal  Bldg.,  Lincoln.  $2.22  per  sq.yl. 
.Noted    May    10. 

.\rk.,  familrn  —  Paving  U  ml-  Spring, 
BradUy  and  Clifton  St.n.,  etc..  Paving  DIst. 
3,  asphalt  and  conf-rftf,  to  L.  H.  Bessler. 
Camden.     Enirrs.  est.  $53,000. 

Tex.,  AmarMlo — Paving  200  blocks,  brick 
and  bituminous,  to  Plains  Paving  Co.. 
Amarlllo.    $4. 04   per  sq.yd. 

Tex,  Ft.  Worth — To  General  Constr.  Co., 
Cotton  Exrh..  paving  wllh  1|  In.  I'v.iMo 
fork  asphalt  on  5  In.  rnnrrole.  ril.nnrl.  r  ,"<'. 
from  Jennings  to  Oralng'r  .Sts.  ;iti'l  ' 
.St.  from  VI' kery  to  Cromwv-ll  Si  .  Jl  '  ' 
East  Rosedale  St.  from  Main  to  K-.an.s  .S'.  .. 
$28,120. 

Tex..  Or«n«e— Orange  Co.  grading  and 
rein. -con.  paving  5.24  ml.  OranKe-B<>aumont 
Rd..  to  F.  P.  .McElwrath,  Coraicana,  $253,- 
694.     Noted  Mar.  23. 

Tex,.  Wlrtilfn  r»ll« — Paving  3  blocks  Polk 
St.,  brick,  (o  Plains  Paving  Co,  W|.  hlta 
Falls,  $20,589;  5  block.-  IVarl  St.  r...  -  •". 
to  I,.  E.  Whitham,  Wichita  Fallf.  J2f     '  ' 

OfclB.,     Oklnhnms     City — Pavir.t: 
streets,  22.600  sq.yd.  shert  asphalt,  i" 
ern     Paving    Co.,     Tradpsman    Natl.     I'.ink 
Bldg.   $128,084. 


Washington — State  Hy.  Comn,,  Olympia, 
to  K.  L.  Coulter  &  Co.,  Ilwaco,  surfacing 
10.86  mi.  Ocean  Beach  Highway,  Nasel 
River  to  Sand  Beach.  Pacific  Co.,  8,395 
cu.yd.  gravel  $3.45.  total  $28,963  and  15.94 
mi.  Ocean  Beach  Highway,  Paiix  River  to 
Nasel  River.  Pacific  Co.,  9.770  cu.yd.  gravel 
$3.50.  2.880  cu.yd,  crushed  gravel  base 
course  $5,  1,700  cu.yd.  crushed  gravel  top 
course  $3.50,  etc.,  total  $56,577  ;  Grays 
Harbor  Constr.  Co..  Aberdeen.  0.54  mi. 
Olympic  Highway,  Montesano  to  .Aberdeen, 
Grays  Harbor  Co.,  5,530  sq.vd.  cement  $3.15. 
etc.,  total  $28,370  ;  Pentello  &  Palemo.  Nasel. 
grading  and  surfacing  5.36  mi.  Ocean  Beach 
Highway,  Nasel  to  Johnson's  Landing, 
Pacific  Co.,  6.900  cu.yd.  crushed  rock  sur- 
face course  $3.60,  5,520  cu.yd.  crushed  rock 
top  course  $3.95.  6.500  cu.yd.  excav.  $0.95, 
*otal  $54,069;  J.  Otteson  Co.,  2523  32nd  St. 
S.,  Seattle.  8.28  mi.  Navy  Yard  Highway. 
Union  City  to  Holyoke  Creek,  Mason  Co.. 
13,210  cu.yd.  gravel  surfacing  $1.50,  62.010 
cu.yd.  earth  excav.,  $0.42,  6,000  cu.yd.  loose 
rock  excav.  $0.50,  400  cu.yd.  solid  rock 
$1.50.  etc.,  total  $77,900  ;  H.  Pederson 
Constr.  Co..  Alaska  Bldg..  Seattle,  2.01  mi. 
Sunset  Highway,  King  Co.,  1,310,300 
cu.yd.  overhaul  $0,314,  1,790  cu.vd.  gravel 
surfacing  $1.75,  55,740  cu.yd.  excav.  $0.45, 
incl.  small  concrete  bridge,  total  $53,857. 
Noted  May  24. 

Wash..  Everett — Snohomish  Co.,  concrete 
paving  3  mi.  Everett-Mukilteo  Highway, 
27,000  sq.yd.  concrete,  10,000  cu.yd.  excav., 
etc,  to  E.  J.  Templeton,  Everett,  $64,876. 

Ore..  Portland — Grading  and  6  in.  concrete 
paving  (1)  1,285  sq.yd.  East  Clay  St.  (2) 
2,770  sq.yd.  Wygant  St. ;  2  in.  asphaltlc  con- 
crete on  4  in.  concrete  (3)  670  sq.vd.  East 
27th  St.  (4)  2.67S  sq.yd.  East  65th  St.  (S) 
3.020  sq.yd.  East  66th  St. ;  2  in.  bitulithic 
concrete  on  4  in.  concrete.  (6)  1,100  sq.yd. 
East  56th  St. ;  laying  4  in.  concrete  side- 
walks, (7)  4,050  lin.ft.  East  33rd  St.  (8) 
2,000  lin,ft.  Ea.st  Mason  St.,  to  Hahn  & 
Rebman,  726  North  Syracuse  St„  (1)  $1.85 
(7)  $0.15;  A.  D.  Kern,  519  Lumber  Exch. 
Bldg.,  (2)  $1.58  (4)  $1.58  (.5)  $1.5S;  Muni- 
cipal Paving  Plant,  City  Hall,  (3)  $1.60  (6) 
$1.55  ;  J.  Greeder  &  Co.,  Portland,  (8)  $0.16. 

Calif.,  Eureka — Humboldt  Co..  construct- 
ing 5i  mi.  wagon  road  along  Redwood 
Creek  from  Briceland  to  State  Highway,  to 
E.  Linser,  Briceland,  $22,000.     Noted  June  7. 

Calif..  Long  Brarh — Paving  with  5  in. 
concrete  and  laying  sewers  in  Belmont 
Heights  Addition,  to  California  Constr  Co., 
58  2nd  St.,  San  Francisco,  $572,460.  Noted 
June  21. 

Calif..  Santa  Monica — Improving  Kens- 
ington Rd.  between  8th  St.  and  Beverly 
Ave.  and  portions  of  7th  St.,  to  Southern 
Constr.  Co.,  Kerchkoff  Bldg.,  Los  Angeles, 
157,541  sq.ft.  grading  at  $0,069.  109,467  sq. 
ft.  oil  and  rock  pavement  $0,064.  33,282  sq. 
ft.  walks  $0.21,  curbing  $0.65,  etc.,  total 
$33,225.      Noted    June    14. 

Calif..  Stockton  —  To  Clark  &  Henery 
Constr.  Co.,  38  South  Sutter  St.,  Imjiroving 
Ilarri.xon  St.  between  Washington  and  Main 
.Sts.,  1,305  ft.  concrete  curb  and  gutter  at 
$1,  6,638  sq.ft.  concrete  sidewalks  $0.20, 
32,042  .sq.ft.  2  In.  asphaltlc  concrete  on  2i 
in.  cementing  gravel  $0.25,  etc. ;  Castle  St., 
2.581  lin.ft.  concrete  curb  and  gutter  $1. 
11.691  .sq.ft.  walks  $0.20,  1,950  sq.ft.  5  in. 
pavement  $0.17.  10,987  sq,ft.  7  In.  pavement 
$0.23,  etc,  ;  East  Weber  Ave.  and  C  St.,  2.285 
lin.ft.  concrete  curb  and  gutter  $1.  6,608 
sq,ft.  cement  walks  $0.20,  30.122  sq.ft.  2  in. 
asphaltlc  concrete  on  2i  In.  asphaltlc  con- 
crete $0,17.  8.469  sq.ft.  2  In.  asphaltlc  con- 
rrete  on  3  In.  crushed  rock  $0.24.  etc. ;  Chan- 
nel St..  2.49",  sq.ft.  cement  walks  $0.20, 
17.901  sq.ft  2  In.  asphaltlc  concrete  on  3 
In.  cementing  gravel  and  3  In,  asphaltlc  con- 
crete   $0  26,    etc.      .Voted    June    14. 

Ontario — Provincial  Highways  Depl.,  To- 
ronto, concrete  paving  2|  mi.  road  from 
Cnimlln  east  Middlesex  Co.,  to  Boss  A 
Brazier,  703  Waterloo  St.,  London.  Engrs. 
est.  $165,000. 

Ont.,  nnelph — City  will  coniitruct  !1«.000 
sq.yd.  concrete  pavement,  concrete  curbs 
and  gutters  on  various  slreetx,  by  day  labor. 
H.  S.    NIrklln.    cllv   engr 

On«..  llBmlHon — C|iy  will  ■pave  Cumber- 
land Ave.  from  Sherman  Ave.  to  Prospect 
St .  6,500  sq.yd.  concrete  or  asphalt  on  con- 
crete, bv  dai'  labor,  under  supervision  of 
W  L.  McFaUl,  city  engr.  $26,000.  Noted 
Jan  11. 
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Mn«a.,    Bnslon — Merrlmao    Clav    ProduclB 

Co.,  53  State  SI  .  having  plans  prepared  hv 

H,   and   J.    R.    Raeder.    S3   Btate   .m.,    40x1104 

ft,    tunnel    Uln.    two    30    ft     diam.    circular 


kilns,    one    68x172    ft.    and    one    90x170    ft. 
waste  heat  dryers,  all  brick.     $250,000. 

.Mass.,  Somervllle — Fresh  Pond  Ice  Co.. 
321  Washington  .St.,  plans  ice  house  and 
manufacturing  plant,  will  install  conveyors, 
ice  manufacturing  and  handling  equipment. 
$5O,OO0-$60,000, 

Conn..  East  Hartford  (branch  of  Hart- 
ford) McKinley  Bros.,  809  Main  St.,  had 
plans  prepared  bv  W.  P.  Brooks,  Lewis  and 
Gold  St.s.,  Hartford,  1  story,  100  x  200  ft. 
garage  and  show  rooms,  rein-brick  and 
steel,  plain  foundation,  Main  and  Garvan 
Sts.    $50,000. 

Conn..  Middletown  —  Connecticut  Power 
Co.,  335  Main  St.,  plans  2  story  power  sta- 
tion, rein.-con.,  plain  foundation.  Water  St. 
To  exceed  $4", 000.  Hartford  Electric  Light 
Co..  266  Pearl  St.,  Hartford,  and  Stone  & 
Webster,  147  Milk  St.,  Boston.  Jlass.,  engrs. 

Conn..  We-t  Hartford  (Hartford  P.  O.) 
— Prospect  Garage,  Prospect  .-Vve..  having 
plans  prepared  bv  B.  A.  Sellew.  721  Main 
St.,  Hartford.  1  story.  100  x  100  ft.,  brick 
and  steel  garage,  plain  foundation.    $40,000. 

N.  Y..  Brookl.vn — M.  Catalbiano,  c/o  T. 
Goldstone.  archt.  and  engr.,  50  Graham 
Ave.,  having  plans  prepared  1  story,  100  x 
100  ft.,  brick,  steel  and  concrete  garage, 
plain  foundation,  DeKalb  Ave.    $60,000. 

X.  Y.,  Brooklyn — P.  Cleary,  c/o  L.  A. 
Sheinert,  archt.  and  engr.,  194  Bowery,  New 
York,  having  plans  prepared  1  story,  100  x 
125  ft.,  brick,  steel  and  concrete  garage, 
plain  foundation.  Conev  Island  Ave.  $70,000. 

N.  Y..  Brooklyn— S.  Holland,  c/o  E.  M. 
.\delsohn,  archt.  and  engr.,  1778  Pitkin 
Ave.,  had  plans  prepared  1  story,  100  x  200 
ft.,  brick,  steel  and  concrete  garage,  plain 
foundation,  Liberty  Ave.  and  Wvona  St. 
$50,000. 

N.  Y..  Cohoes  —  Little  Falls  Fibre  Co., 
State  Dam,  Waterford.  plans  2  story,  60  x 
140  ft.  brick  factory,  wood  pile  foutidation,  . 
Kings  Canal,  here.  $185,000.  Engineer  and 
architect  not  selected. 

N.  Y..  New  York — J.  E.  Eustis,  c/o  S. 
Rosenblum,  archt.  and  engr.,  51  Chambers 
St..  soon  takes  bids  2  story.  125  x  165  ft., 
brick,  steel  and  concrete  garage,  plain  foun- 
dation.  Fordham    Rd.   $85,000. 

N.  Y.,  New  York  —  D.  Salvato.  c/o  D. 
Clark,  archt.  and  engr.,  441  East  Tremont 
Ave.,  had  plans  prepared  1  stOry.  110  x  115 
ft.,  brick,  steel  and  concrete  garage,  plain 
foundation,  Morris  Ave.    $50,000. 

N.  Y.,  Rochester  —  Genesee  Bridge  Co., 
666  Plymouth  Ave.,  plans  plant.  W.  Ave. 
$55,000.  D.  Hershey.  mgr.  Engineer  and 
architect  not  announced. 

Pa,.   Altoona — See    "Buildings." 

Pb..  Grantville — Grantville  Electric  Co. 
plans  electric  light  and  power  plant.  $500,- 
000.     H.  C    Stambaugh.  mgr. 

Pa..  Pittsburgh— D.  L.  Clark  Co..  Martin- 
dale  St.,  N.  S.,  plans  6  storv  and  basement, 
108  X  129  ft.  factor.v.  brick,  tile  and  rein.- 
con.,  Reertsdale  St.  Engineer  or  architect 
not  selected. 

Pa,.  Rousevllle — Penn-American  Refinery 
plans  to  rebuild  portion  of  plant  destroyed 
by  fire.  $100,000.     Architect  not  announced. 

Ps.,  Warren — Conewango  Refining  Co.. 
North  Warren  Ave.  plans  I"  rebuild  1 
story  filter  and  tool  house,  bri.k  and  steel, 
recently  destroyed  by  fire.  $100,000.  Private 
plans.      Noled   May   17. 

D.  C,  HB«h,— T.  Medford,  archt.,  1631 
3rd  St.,  N.W.,  preparing  plans  show  room 
and  garage,  14th  near  Q  St„  N.W.  $200,000. 
Owner's  name  withheld. 

N.  C.  Rocky  Mount — Rocky  Mount  Mfg. 
Co.,  having  plans  prepared  bv  Lockwood, 
Greene  &  Co.,  Piedmont  Bldg,.  Charlotte. 
3  story  76  x  81  ft.  yarn  mill,  mill  construc- 
tion,   steel   beams.      $50,000. 

Ala.,  Flint — Southern  Rock  Asphalt  Co 
plana  development  and  erection  of  plant  for 
mining  rock  asphalt.  150  ti>ns  dally  capac- 
ity, near  here.  $150,000. 

O.,  Caninn — Canton  Metal  Products  Co., 
Renkert  Bldg  .  plans  1  ^t..iv  plant.  $60,000. 
Address  F.  A.  Zink.  i;.  nk.  rt   HMg. 

O..  Daylnn — l>m.>  riinip  *  Mfg.  Co..  B37 
East  Monumi'nl  St.  h;ivitig  i.l.iiis  prepared 
by  Schenk  ft  Williams,  Mutual  Home  Bldg.. 
5  story,  100  x  loo  ft.,  rein -con.  and  steel 
faclorv,  plain  fnundailon.  $175  000.  Noted 
Jan.  18. 

0„  Essf  Uvrrpool — Atner,  Vitrified  Prod- 
ucts Co.  having  plans  prepared  i  story, 
brlek.  concrete  and  sleel  factory.  $125,000. 
Private  plan» 
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Industrial  Works   (Continued) 

Ind.,  KendallTille — McCray  Refrigerating 
Co.  having  plans  prepared  by  A.  M.  Strauss. 
701  Schoaff  Bldg..  Ft.  Wayne,  1  story, 
T5  X  220  ft.  addition,  bricli  and  steel. 
t60,000. 

Mich.,  Menominee — Marinette  &  Menomi- 
nee Paper  Co.,  2311  Riverside  Ave..  Mari- 
nette, Wis.,  plans  2  story  paper  mill,  brick 
and  concrete,  plain  foundation,  here.  Engi- 
neer  and  architect   not    selected. 

111..  National  City  (Venice  P.  O.) — 
Armour  &  Co.,  National  Stock  Yards,  will 
rebuild  6  storv  smoke-house,  rein-con.  and 
brick,  recently  destroyed  by  fire.  $500,000. 
Private  plans. 

Wis.,  Appleton — Valley  Automobile  Co.. 
726  College  Ave.,  plans  4  story  and  base- 
ment, brick  and  concrete  garage,  plain 
foundation,  Morrison  St.  $60,000. 

Wis.,  Madison — University  of  Wisconsin, 
Administration  Bldg.,  plans  1  story,  50  x 
90  ft.,  coal  storage  plant,  brick,  rem.-con. 
and  steel,  plain  foundation.  $40,000.  M.  E. 
McCaffery,  secy.  Engineer  and  architect  not 

Wis.  Milwaukee — Milwaukee  Lumber  Co., 
1271  Midland  Ave.,  having  plans  prepared 
bv  Gurda  &  Gurda,  448  Mitchell  St.,  2  story, 
30  X  100  ft.,  brick  and  timber  garage,  plain 
foundation.    Midland    Ave.     $40,000. 

Wis.,  New  London — M.  J.  Heinz  plans  2 
story,  30  x  80  ft.  vulcanizing  shop,  brick, 
concrete  and  steel,  plain  foundation.  $40,- 
000.     Engineer  and  architect  not  selected. 

Wis.,  Oshkosk — J.  Danke,  c/o  Winnebago 
Dairy  Products  Co.,  332  Main  St..  having 
plans  prepared  by  Auler  &  Jensen.  F.  R.  A. 
Bldg  2  story.  48  x  84  ft.,  creamery  and 
1  story.  30  x  5S  ft.,  stable,  brick  and  con- 
crete   plain   foundations.   Main   St.    $40,000. 

Wis.  Racine — F.  App legate,  1043  Wash- 
ington Ave.,  having  plans  prepared  1  story, 
60  X  105  ft.,  garage  and  repair  shop,  brick, 
rein  -con.  and  steel,  plain  foundation,  Wash- 
ington St.    $55,000.     Private  plans. 

la  Shenandoah — Election  soon  to  vote 
on  $175,000  bonds  for  electric  light  and 
power   plant.      R.    L.   Keltner,    Shenandoah, 

Kan.,  Kansas  City — Darley  Boiler  Wks. 
Co.,  923  North  3rd  St.,  had  plans  prepared 
1  story  and  part  basement,  400  x  600  ft. 
factory.      $100,000.      Private    plans. 

Kan".,  Kansas  City — Kansas  City  Refining 
Co  2nd  St.  and  Troup  Ave.,  plans  to  im- 
prove present  plant,  build  larger  storage 
tank  and  miscellaneous  improvements. 
$100,000.     Private  plans.  ^   .    ...^ 

N.  D..  Minot — K.  Kulaa^,  rejected  bids 
June  4,  2  storv  and  basement,  80  x  150  ft., 
brick  and  rein. -con.  garage,  $45,000.  I.  L.. 
Rush,  Minot,  archt.     Noted  June  7. 

Mo  St.  Louis — Famous  Barr  Co..  6th 
and  Olive  Sts.,  plans  2  story  and  basement, 
300  X  500  ft.,  rein.-con.  warehouse  and  gar- 
age, plain  foundation.  Spring  .We.  $200,000. 
Engineer  and  architect  not  announced. 

Mo,  Stockton— G.  B.  Steward,  Stockton, 
soon  takes  bids  hydro-electric  plant  south- 
cast  of  here,  on  Sac  River,  130  ft.  spillway. 
10  ft  high.  2  turbines,  18  mi.  transmission 
line  from  here  to  Fairfax,  etc.  $50,000.  Rus- 
sell &  Axon,  404  McDaniels  Bldg.,  Spring- 
field, engrs.  „    „    „       ...        ,     »    r. 

Tex.,  Dallas — C.  B.  Barglebaugh  &  Co.. 
archts.  and  engrs.,  Medical  Art  Bldg.,  soon 
takes  bids  7  story  and  basement,  140  x  150 
ft.  factory  and  2  story  warehouse,  brick, 
sfone  and  concrete,  plain  foundations,  Jef- 
ferson, McKinney  and  Caruth  Sts..  for 
Brown  Cracker  &  Candy  Co.,  Jefferson  and 
McKinnev  Sts.     $1,000,000.     Noted  Apr.  19. 

Tex..  Ft.  Worth — South  West  Portland 
Cement  Co.,  Two  Republics  Bldg..  El  Paso, 
takes  bids  about  Sept.  14,  cement  mill,  rein.- 
con.  along  tracks  Houston  &  Texas  Cen- 
tral R.R.,  here.  $1,500,000.  O.  J.  Binford, 
Two  Republics  Bldg.,  El  Paso,  engr.  Noted 
May  24. 

.  Tex.,  Ft.  Worth — Texas  Steel  Co..  South 
Hemphill  St.,  making  plans  converting  old 
plant  into  modern  steel  rolling  mill.  $100,- 
O00-$200,000.  Jt  J.  F.  Foster,  mgr.  and 
engr. 

Tex.,  Gordon — Lone  Star  Gas  Co.,  Amer. 
Exch.  Bank  Bldg.,  Dallas,  having  plans  pre- 
pared and  soon  takes  bids  casinghead  gaso- 
line plant.  $150,000.  J.  C.  Brokaw,  c/o 
owner,  ch.  engr. 

Wash.,  Seattle — Rainier  Corp.,  headed  by 
G.  I.  C.  Barton,  5648  Alke  St.,  recently  or- 
ganized with  $3,000,000  capital  stock  will 
lease  old  plant  of  Seattle  Brewing  and» 
Malting  Co.,  Georgetown,  here,  and  convert 
same  into  packing  plant  and  cannery,  will 
exfiend  $300,000  for  remodeling. 

Calif.,  Lob  Angeles — Los  Angeles  Herald. 
136  South  Bway.,  having  plans  prepared  by 
Morgan,  Walls  &  Morgan,  Van  Nuys  BIdff.. 
2  story  and  part  basement,  153x270x325  ft., 
publishing  plant  and  store  building,  rein.- 
con.  and  brick.  Pico  and  Figueroa  Sts. 

Calif..  Petaliima — J.  A.  Kenney,  3rd  and 
J  Sts.,  plans  95x100  ft.  warehouse  and  load- 


SEWER — NEW  JERSEY 

Bids  were  opened  by  Dept.  Sts.  &  Pub.  Impvts.,  Jersey  City.  May 
sewer  from  Dover  to  Boonton,  for  Rockaway  Valley  Watershed. 
Constr.  Co.,  51  South  Washington  St.,  Wilkesbarre,  Pa.,  (awarded 
Sigretto,  Bernardsville.     The  unit  bids  were  as  follows: 


290ft.  lO-in.  vitrified  tilepipe,  0-6  ft 

l,7I01t.  10-in.  vitrified  tile  pipe.  6-8  ft. 
60ft.  10-in.  vitrified  tile  pipe,  8-10  ft 
lOft.  10-in.  vitrified  tile  pipe.  I0-I2ft. 
320ft.  12-in.  vitrified  tilepipe,  0-6  ft. 
1,500-ft.  12-in.  vitrified  tilepipe.  6-8 fl.   , 
300  ft.  12-in.  vitrified  tile  pipe,  8- 10  ft. 
40  ft.  12-in.  vitrified  tile  pipe,  10- 1 2  ft. 
1 0  ft.  1 5-in.  vitrified  tile  pipe,  6-8  ft. . 
820  ft.  15-in.  nitrified  tile  pipe.  8- 10 ft.. 
400ft.  1 5-in.  vitrified  tile  pipe,  10-12  ft. 
20  ft.  1 5-in.  vitijfied  tile  pipe,  12- 14  ft. 
1 0-ft.  1 8-in.  vitrified  tile  pipe,  6-8  ft . 
300  ft.  1 8-in.  \itrified  tile  pipe.  8- 1 0  ft 
210ft.  1 8-in.  vitrified  tile  pipe,  1 0-1 2  ft 
I  Oft.  18pin.^•itrified  tilepipe,  I  2- 14  ft. 
70ft.  20-in.  %ntrified  tilepipe.  0-6  ft. 
20ft.  20-in.  vitrified  tilepipe,  6-8 ft. 
2,240ft.  20-in.  vitrified  tilepipe,  8-IOft. 
540ft.  20-in.  vitrified  tile  pipe.  10- 12ft. 
lOft.  20-in.  vitrified  tile  pipe,  I2-I4ft. 
280  ft.  22-in.  vitrified  tile  pipe  0-6  ft . 
270  ft.  22fln.  vitrified  tile  pipe,  6-8  ft. 
670  ft.  22-in.  vitrified  tile  pipe,  8- 10  ft 
8I0ft.  22-in.  vitrified  tilepipe.  IO-12ft 
160ft.  22-in.  vitrified  tile  pipe,  12-I4ft. 
260ft.  22-in.  \'itrified  tile  pipe.  14-16  ft. 
70  ft .  22-in  vitrified  tile  pipe.  1 6- 1 8  ft 
10 ft.  22-in.  vitrified  tilepipe,  18-20 ft 

10-ft.  33-in.  segment  block  0-6  ft 

170  ft.  33-in.  segment  block,  6-8  ft 
2.120  ft.  33-in.  segment  block,  8-10  ft 
1,080  It.  33-in.  segment  block,  I0-I2ft 
lOft.  33-in.  segment  block,  I2-I4ft.. 
I  Oft.  3J-in.  monolithic  sewer,  0-6  ft.      , 
170  ft.  3.3-in.  monolithic  sewer,  6-8  ft. 
2,120ft.  33-in.  monoMthic sewer.  8-IOft 
1,080  ft  33-in.  monolithic  sewer,  IO-12ft 
10ft.  33-in.  monolithic  sewer,  12-I4ft. 

25  ton  cast  iron  pipe 

50  type  .\  manholes,  0-8  ft 

14  ype  B  manholes,  0-8  ft . 

1 00  ft.  manhole  extra  depth.  8  ft. -f- 

l75M.ft.B.M.  sheeting  lumber 

25  M.ft.B.M.  foundation  lumber 

I  M.ft.B.M.  timberpiles 

20cu. yd.  1-2-4  concrete  (class  A) 

lOOcu.yd.  1-3-5  concrete  (claiss  B) 

5,000  cu. yd.  rock  excavation 

20  cu.yd.  extra  excavation 

I — 12-in.  gate  valve 

1 — 12-in.  flap  valve 

1 00 — 5-in.  deep  house  connection 
500  ft. — 5-in.  house  connection 

Extended  totals  using  segment  block 
Extended  totals  using  monolithic  pipe 

SEWER  AND  SEWAGE  DISPOSAL  WORKS — NEW  JER.SET 

Following  are  lowest  three  bids  opened  by  Dept.  Sts.  &  Pub.  Impvts.,  Jersey  City,  May 
1.  for  Sect.  1  of  trunk  sewer  from  Dover  to  Boonton,  and  sewage  disposal  works,  for 
Rockaway    Valley    Watershed,    (A)    J.    L.    Sigretto.   ^ernardsville.    (awajded    contract^ 


1,  for  Sect. 

3  of  trunk 

(A)    C.  F. 

Goeringer 

contract)  ; 

(B)   J.  L. 

A 

B 

$3.85 

$3.00 

4.60 

3.15 

5.50 

3.35 

6.30 

4.50 

4.20 

3  50 

5.00 

3  80 

5.80 

4.50 

7.00 

4.50 

5.55 

4.00 

6.60 

5.00 

7.50 

5.50 

8.80 

6.00 

6.30 

6.00 

7.40 

6.50 

8.60 

7.00 

10.00 

8.00 

7.60 

6  50 

8.80 

7  00 

10.20 

7  50 

11.50 

8  00 

12.75 

8.00 

8.00 

7  00 

9  30 

7.50 

10.25 

8.00 

12.00 

8.00 

13.25 

8.00 

14.75 

8.00 

17.00 

18.00 

20.00 

18.00 

13.20 

!4.50 

15.00 

14.90 

17.00 

17.50 

19.00 

18.90 

21.00 

19.00 

14.00 

18.85 

17  00 

19.37 

20.00 

22.75 

23.00 

24.57 

24.00 

24  70 

125  00 

150  00 

175  00 

125.00 

175  00 

125.00 

18.00 

10  00 

85.00 

90.00 

85  00 

90  00 

200.00 

100.00 

24,00 

25.00 

20  00 

25.00 

4  50 

10.00 

3  50 

5  00 

300  00 

75.00 

100.00 

75  00 

8.00 

6  00 

2.00 

3.00 

$211,676 

$213,833 

$222,734 

$231,987 

B)   A.  A.  Johnson  Corp..  Queens   Blvd.  &  Van  Brunt  St.,  Long-  Island  City,  N, 
C.  F.  MacEvoy  Co..  141  Commerce  St.,  Newark.    The  unit  bids  were  as  follows: 

22,500  cu.yd.  earth  excavation  and  backfilling  trunk  and  pipes 

8.700  cu.yd.  rock  excavation 

1.700  cu.yd.  earth  embankment — trunk  only 

47.000ft.  4-in.  tilepipe 

f  00  ft.  5-in.  tile  pipe 

800  ft.  8-in.  tile  pipe '  

6.500ft.  10-in.  tilepipe,  .  . 

2.000ft.  12-in.  tilepipe. 
5.800ft.  I5-in,  tilepipe. 
150  ft.  1 8-in.  tilepipe.    ... 
!50ft.  20-in.  tilepipe. 

50ft.  22-in.  tilepipe 

2.800ft.  24-in.  tilepipe 
2.100ft.  27-in.  tilepipe.    . 
2. 1 00  ft.  27-in.  monolithic  sewer 
50  ft .  33-in.  segment  block 
50  ft.  33-in.  monolithic  sewer 
5.200  ft.  36-in.  segment  sewer 
5.200  ft.  36-in.  monolithic  sewer 
5.600  ft.  39-in.  segment  sewer 
5,600ft.  39-in.  monoHthJc sewer 
560  ton  c.i .  pipe-bell  and  spigot 

70  ton  c.i.  pipe-flanged 

20  acres  clearing  and  grubbing 

54,000 cu.yd.  earth  excavation  plant  structure.  . . 
52.000  cu.yd.  fill  and  embankment  at  plant ... 

1 0  acre  soil  and  seed 

12,000 sq.yd.  sodding 

5.500  sq. yd.  macadam  roadway 

10.500  ft.  concrete  curb  and  gutter 

1. 000 sq.yd.  macadam  walk 

1 0.500 cu.yd.  1-2-4 concrete  (cla?s  A). 

640  cu.yd.  1-3-5  concrete  (class  B)    

450,0001b.  reinforcing  steel 

220  cu.yd.  brick  masonry 

500  cu.yd.  rubble  masonr>' 

1, 000 sq.yd.  stone  paving 

180.0001b.  iron  castings 

24.0001b.  machined  iron  castings 

35.0001b.  mi-scellaneous  w.i.  and  steel.  . 

4,0001b.  galvanized  w.i.  pipe ... 

6 — 1-in.  gate  valves.    ... 
6 — -1  '-in.  gate  valves,  , 
26 — 2-in.  gate  valves.  .  . 
6 — 3-in.  gate  valves 


(C) 


A 

B 

C 

$2.40 

$2.40 

$2.90 

2.40 

10.00 

6.00 

.90 

1.62 

1.00 

.36 

.24 

.25 

.48 

.32 

.31 

.72 

.55 

.75 

1.80 

.70 

.90 

2,10 

1.20 

1.04 

2.70 

1.90 

1.50 

3.60 

2.80 

2  09 

3.60 

3.00 

2  49 

4  80 

3.90 

3.10 

6  00 

5.00 

5  00 

8  40 

7.50 

7   50 

10  92 

13.00 

10  00 

8  40 

7  85 

12  00 

10.92 

16  90 

11.75 

9.60 

9  35 

12  80 

12.48 

19.00 

12  50 

M,94 

10  30 

13  ?0 

14.35 

21.00 

13.30 

120.00 

150.00 

130.00 

180.00 

150.00 

198.00 

.01 

1,400.00 

115.00 

2.70 

2.00 

1.25 

.01 

.50 

.60 

120.00 

470.00 

891.00 

1.20 

.40 

1.00 

1.50 

1.30 

2.00 

2.40 

.80 

2.00 

.48 

.90 

2.00 

13.68 

21,86 

18   M 

13.68 

21.36 

16   10 

.078 

.06 

Of. 

36.00 

65.00 

40.00 

12.00 

9  45 

25  00 

4.80 

1.75 

4  02 

.084 

.10 

17 

.204 

175 

23 

.204 

.20 

.15 

.12 

.50 

.24 

3  60 

1.50 

3.06 

4.80 

2.46 

4.31 

7.38 

3.86 

5.76 

15.00 

9.45 

9.98 

June  28,  1923 


15 — 4^111.  gate  valvea 

9— 6-in.gate  valvea 

5^ft-in.  gate  valves \[[ 

5 — lO-in.  gate  valves !.!!!!!! 

30 — 12-in.  gate  valvea 

2 — 16-in.  gate  valves '..'.'.'.. 

2 — 4-in.  sluicegates 

23 — 12-in.  sluicegates 

I —  1 8-in.  sluice  gat« 

I— 12-in.  flap  valve 

8 —  1 6-in.  flap  valves 

5 — 6-in.  shear  gates .  .  , 

5 — lO-in.  shear  gates . .  . 

12 — 4-in.  hydrants 

28  valve  stands .    [][[ 

48  special  valve  stand  heads 

21  valve  boxes 

60M.ft.b.m.  lumber  in.  trench 

lOM.ft.b.m.  planli  or  timber  piles ....! '. 

4  M.ft.b.m.  flnished  woodwork 

I  V-notch  weir  and  recorder 

1  floating  outlet  pipe 

2  control  for  cont  act  bed 

20. 000  cu. yd.  crushed  stone  for  contact 

126,000  ft.  half  tile  drains  for  contact 
25,0001b.  asphalt  joint  filler. 

27,500  cu.yd.  filter  sand 

18,000 cu.yd.  gravel '."..V 

8  appurtenances  for  sand  filters *. 

I  inaustrial  track  switch  and  dump  cars 

630  ft.  industrial  railroad  track — straight.  . . . 

I  gas  collector  and  appurtenances 

I  gas  holder 

I  chlorinator 

I  appurtenance  for  sterilizing  plant , 

3  superstructures — siph.  ch.  and  contact  bed 

Superstructure — sterilizing  plant 

I  electric  line  and  outlet  light . 
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18.00 

30.00 

42.00 

60.00 

78.00 

138.00 

36.00 

150  00 

216.00 

90.00 

120.00 

32.40 

62  40 

78.00 

18. OC 

18.00 

14.40 

90.00 

90.00 

.09 

1.200.00 

240.00 

4,200.00 

4.20 

.18 

.045 

1.80 

3.60 

1.200.00 

960  00 

1.08 

480. 00 

960  00 

1,800.00 

720  00 

2,820.00 

6,400.00 


B 

18.50 
31.10 

48.31 

72.40 

91.00 

174  00 

36.00 

160.00 

210  00 

80  00 

106.50 

29.70 

52.80 

65.36 

40.00 

11.00 

12.00 

90  00 

100.00 

.20 

1. 000  00 

500.00 

3,287  00 

5.00 

.18 

.14 

1.60 

4.00 

1.911.00 

785   00 

1.07 

450.00 

1.000  00 

1.500  00 

4,500.00 

7.700  00 

8,200.  00 

14.000  00 


c 

13.13 
32.41 
46.52 
69.93 
93.09 
181.13 
68  94 

120  65 
170  63 

70.  14 
85.89 
32.41 
53.15 
66.70 
19  64 
53.76 
13  10 
103  50 

121  00 
.1265 

1,000.00 

350  00 

3.615.00 

5.66 

.25 

.18 

4.00 

4.60 

2,703  00 

730,00 


Extended  totals  using  tile  and  segment  block  sewer. 
Extended  totals  using  monolithic  concrete  sewer. 

Industrial  Works    (Continued) 
ing  wharves,   steel  and  stucco.      To  exceed 
$40,000.       Engineer    and    architect    not    se- 
lected.      Bay    Transport    Co.,    Pier    38.    San 
Francisco,  lessee. 

Ont..  CornwaU — Howard  Smith  Paper  Co. 
Ltd.,    plans    1    and    2    story.    180    x    200    ft. 
and    52    x    100    ft.    additions   to    paper  mill, 
rein.-con.  and  brick.    Private  plans. 
Ont.,  St.  Catharines — See  "Buildings." 

BIDS  DESIRED 
N.  J.,  Verona — July  6,  by  Essex  Mountain 
Sanitorlum,  brick,  steel  and  concrete  boiler 
house,  plain  foundation.  $15n.O0O.  Guil- 
bert  &  Bettelle.  2  Lombardy  St.,  Newark, 
archts.   and  engrs. 

Pa,,  OianHmrre  —  Cruik.ihank  Eng.  Co.. 
engrs..  5th  Ave.  Arcade,  Pittsburgh,  receiv- 
ing bids  3  story  and  basement.  10.5  x  123  ft. 
factory,  for  Allegheny  Plate  Glass  Co.,  here. 
J150.000. 

III..  Chlra«o  —  L.  G.  Hallberg  &  Co., 
archts.,  116  South  Michigan  Ave.,  receiv- 
ing bids  6  story.  217  x  241  ft.  factor\^  addi- 
tion, fireproof,  Lincoln  and  George  Sts..  for 
Stewart-Warner  Speedometer  Co.  1312 
South    Michigan    Ave.     $750. nnn. 

WIh.,  Fond  <hi  Lac — Slepnoski  &  Mehner. 
archt-s..  Forciit  Ave.,  taking  bids  1  story,  56 
X  106  ft.,  brick  and  concrete  garage,  plain 
foundation,  for  J.  Gnhf.  22  TJpph  .St.  $4fi.nnn. 
Win..  MudUnn  —  W.  BrueskI,  2S05  East 
Washington  Avi-.,  taking  bids  2  st..rv,  Bn  x 
'■'>  ft,  garagf.  and  repair  shop,  brick,  reln.- 
con.  and  ni<(l,  plain  foundation.  $40,000. 
Private  pl.ins 

Win.,  Madinnn — Schmidt  Bros.  Co..  c/o 
A.  J.  Schmidt.  2611  Monroe  St.,  taking  bids 
1  story,  60  x  125  ft.  garage  and  rf-palr 
shop,  brick,  rein. -con.  and  steel,  plain  foun- 
dation.    $40,000.     Private  plans. 

WU..  Mllnnnkre — .lulv  2.  by  H.  T. 
Schramek.  archt.,  808  South  Pierce  St.  1 
story.  110  X  125  ft.,  brick  and  concrete  ad- 
dition to  garage,  plain  foundallnn.  for  Mod 
<iii  Auto  Repair  Co..  2431  State  St.  $.iii.0Mn 
Calif.,  Hnn  FranrUro.—  Francisco  * 
.Jacobus,  archts,  511  BIh  Ave..  New  York 
City,  receiving  bids  1i  glory,  rein. -con.  fac- 
tory, on  block  bounded  by  Maripo.«a.  ISth. 
Bryant  and  Florida  Sis.,  for  Nucna  Butter 
Co.,   1964  Bryant  St.    To  exceed  $40,000. 

CONTRACTS    AWARDED 

R.  I..  North  PrOTldenre  (Provld'nce  P. 
O.)— Macklf  Worsl-'I  Yarn  Co..  AlUndale, 
factory,  h<re,  to  P'amlgli.ito  Constr.  Co., 
fharles   St.,    Providence     $65,000. 

Conn..  Ilartfnnl  —  Connecticut  Beef  Co.. 
53  Hoadlev  PI..  3  story,  50  x  ino  ft.  and  .=."  x 
1.10  ft.  brick  and  timber  warehniis.-,  plain 
foundatlf)n,  Huntley  PI.,  to  C  P.  Waterman. 
43  Farmlngton  Ave.  Archts.  est.  $7.'..ooo. 
Noted  June  7. 

N.  v..  Olean— Vacuum  Oil  Co..  926  Kr- 
change  St..  Rochester,  boiler  and  stonm 
plant,  here,  to  Havens  Constr.  Co..  OI<an, 
$n3.ooo. 

Pa.,  PIHahnrxh — Baltimore  ft  Ohio  R.P  , 
Baltimore  and  Charles  8I«..  Baltimore.  Md 
z  Story  and  basement,  30  x  ion  ft.  frclehi 
house    brick,    concrete    and   steel.    33rd   and 


400.00 
825.00 
1.415.00 
2,524.00 
3,036  00 
10,570.00 
9,760.00 


$1,254,971 
$1,377,073 


Wis.,  Hilbert— C.  P.  Lawler.  1  and  2 
story,  and  basement.  46  x  80  ft.,  garage  and 
repair  shop,  brick,  rein.-con.  and  steel,  plain 
foundation,  to  Appleton  Constr.  Co..  Odd 
$400M       ^       "      '^^PP'*'""'      Archts.      est. 

Wis..  Milwaukee  —  Chicago  &  North- 
western Ry..  226  West  Jackson  Blvd..  Chi- 
cago, coaling  station,  timber,  plain  founda- 
tion, to  Roberts  &  Schaefer  Co..  400  North 
Michigan  Ave..  Chicago.    $45,000. 

Wis..    Milwaukee — O.    R.    Pieper    Co..    192 

H^l^-  -,,?,'•'""•''•  ""  ^  ""  "••  "rick  and 
timber  addition  to  warehouse,  to  H.  Schmitt 
&  Son.  430  Farwell  Ave.  Archts  est.  $60,000 
Wis  Milwaukee— Rockwell  Mfg.  Co..  572 
Park  St..  1  story,  72  x  100  ft.  dyn  kiln, 
°,':"='5v 'U'' ^""^  concrete,  plain  foundation,  to 
iVn^n*-***"^'"'  *"  Michigan  St.  Archts.  est. 
$40,000. 

„.""v.r*'''*"'?''~"^^"«>'  Paper  Mills.  145 
West  Uisconsm  Ave..  1  story,  80  x  500  ft 
mam  building.  95  x  116  ft.  warehouse  1 
fin°''*''icn"*^  144  ft  finishing  room.  1  story. 
^  /i,?"  ^'-  ■■*"<*  •'"  "  '25  ft.  power  house 
and  filtration  plant,  brick  and  concrete 
'r'''VV^  foundations,  to  Appleton  Constr.  Co.,' 
I.  O.  O  F.  Blilg..  Appleton.  Noted  Mar.  1. 
fo  ??c  M'-'n'-aP""'"— C.  F.  Haglin  &  Sons 
„  ™  ' ";,•  ^26  Lumber  Exch..  will  build  2  story 
2.02  '"d  basement.  13o  x  170  ft.  warehouse,  and 
0  00  I  ^'«"">'-  JOO  X  1,0  ft.  garage,  brick  and 
concrete.  Laurel  Ave.  near  Bryant  Ave.  bv 
day  labor.  Hewitt  &  Rrown.  1200  2nd  Ave 
b..  archts. 

Minn..  MinneanoUs— C.  Lindlev.  622  Nicol- 
let Ave.,  general  contract  1  storv  rein  - 
con  and  brick  garage.  1415  Hennepin  Ave".. 
'".M-   Schumacher.  39   Dell   PI.     Total  cost 

Minn..  SfinneapoUs  —  Royal  Wet  Wash 
I.,aundry  Co..  140'  Plymouth  Ave.,  will 
build  2  story  and  basement,  88  x  140  ft. 
brick  and  concrete  laundry  addition,  by  day 
labor.  $45,000.  Liebenberg  &  Kapliii  617 
McKnight  Bldg..  archts.     Noted  Julv  13. 

Minn..  St.  Paul — State  Hd.  Control.  Capl- 
general  contract  3  story  and  basement 


Liberty  Sts.,  here,  to  France  Bros.  &  Haig- 
ley   19  West  Franklin  St.,  Baltimore,  Md. 

.Hd.,  HagerHtown — See  "Buildings." 
r«'^*c;i^""'.''''J"Sr-^'^"''^''''    Sanitary     Mfg. 
^n9   t'^ ?«""„■*  ?'^-'  i  ^'°'"^''  '^fi  "  '5  ft.  and 

lUZ    X    150    ft.,    foundry    buildings,    concrete  

and  steel,   6th  and   Shipp  sts..  to  Platoft  &      ''=»"">'■    rein.-con..    brick,    tile    and    stone,    at 


West  Liberty  St.,  $70,000.     Noted 


Cleveland — Standard  Oil  Co.  of  Ohio  ?'•.•,  ^  ,"•"'">'■  *"  *  '20  ft.,  rein.-con.  and 
Ohio  Gas  Bldg..  2  storv  92  x  165  ft'  '"""''^  factory,  concrete  pile  foundation,  at 
rage  factory,  brick  and  rein -con     East      'J^-'H   .Mosley  Ave.  to  G.  Seldhoff.   Rroad- 


,  ^       - East 

ks  of  Rrio  K.R..  to  James 
New  York  City. 


Bush 

Apr.  19, 

e.f?o',f''"''*J"'~^^"<'^<=''.  Federman  &  Co.. 

5432  Bway     2  story.  50  x  60  ft.,  brickrsteei 

and    concrete   garage    and    warehouse.    5316 

Barkwill   Ave.,    to    Super-Built    Constr.   Co.. 

Union  Bldg.     Archts.  est.  $40,000. 

O.,  Cleveland — Standard  Oil  Co.  of  Ohio 
East  Ohio  Gas  Bldg..  two  1  storv  steam 
power  plants,  1  at  2800  Bwav.  aiid  other 
at  East  65th  St.  along  tracks  of  Erie  R.R 
both  brick,  steel  and  concrete,  to  James 
Stewart  Co.,  30  Church  St.,  New  York  City 

O..   Cie— ■-— ■      " ■---   -■•   -         -    -- - 

East 
cooperage 

65th  St.  along  t. 

Stewart  Co..  30  Church  St 

Archts.  eat.  $150,000. 

,.1,?'   i'""v-"?,~'\   '^'^  J-^avons,  806  Cham- 

'^''iJ'o  l"'-'u^}^'  2  story  and  basement,  70 

X  I4.i  ft.,   brick  and  rein.-con.  Tactorv    163.1 

East  40th  St..  to  D,   LIndhorst  (^onslr     Co 

1602  Holmden  Ave,     Archts.  est.  $100,000. 

O.,  Cleveland — B.  J.  Russell.  10.->39  Euclid 
Ave..  1  story,  90  x  115  ft.,  brick  and  steel 
f.actory,  22nd  St.  and  Marlon  Ave.,  to  S.  W 
Emerson  Co..  1900  Euclid  Ave.  Archts  est 
$10,000.  Klein  &  Paterson  Body  Co.,  c/o 
owner.  lessee.     Noted  .May  24. 

MIrli.,  Detroit  —  Detroli  Motorbus  Co.. 
Terminal  and  Kdllo  Aves..  1  story,  brick. 
steel  and  concrete  garage,  plain  foundation. 
Tireman  Ave.,  lo  Bryant  A  Petwiler  Co.. 
2336  Dime  Bank   Bldg.,  $:.'., 000. 

Mleh..  Detroit — Pub.  Lighting  Comn..  At- 
waler  St..  E..  four  20.000  kw  turbo  units  for 
new  power  plant,  to  Westlnghoiiae  Electric 
&  Mfg.  Co..  East  Pittsburgh.  Pa..  $1,254,000. 
Noted   Mav   24. 

Mlrh..  Menominee — Lloyd  Mfg.  Co..  North 
State  St..  3  story.  100  x  400  ft.,  rein.-con. 
factory,  plain  foundation,  lo  H,  J.  flelmer 
Co..  r'artney  Bank  Bldg.,  Green  Bay,  Wis. 
Archts.  est.      $75,000 

?II..  Chleaitn — E.  J.  Brach  A  Sons.  401 
North  Kllpatrick  Ave.,  second  unit  3  story, 
102  X  129  ft.  fariorv  addition,  fireproof, 
401-53  North  Kllpatrick  Ave,  |o  R  F.  Wil- 
son A  Co.,  isr,l  Elsion  Ave.  Archts.  est. 
$90,000.     Noted  Aug.  31. 

III.,  Chlrnco — Northwestern  Packing  Co.. 
1115  Milwaukee  St  4  niory  and  hasemenl. 
t(\H  v  17R  ft  packing  house,  fireproof.  Au- 
pii-in  and   Mllwauk.e  Rin.,  |o  f,  kehl.   1775 

X.,rih   M<.p1owf.OfI    Ave     Archts.   enl.   $250,000. 

,..       4  i.i,,.^„^Yellow    r«h    Mfg.    Co.,    .'■.ROl 

I  •  otory,   200  x   347  ft.  factory. 

f  l«    Armllaee   Ave,   to   Iliilley 

:'i  Wrot  Harrison  St     Archts. 

„ —Nestles   Food    Co.,    c/o   F 

■  .   2  ston-.  52  X  80  ft  .  brick 

.  =iepi  plant,  plain  foundallnn. 

lo      I!       I         /r.m       llrllllon         Archts.     est. 


College  of  Agriculture.  University  of  Min- 
nesota, to  Louis  Flelsher  Co.,  504" Plymouth 
Bldg..  Minneapolis.  $156,000.  Noted  June  21. 
Minn.,  St,  Paul— St.  Paul  Gas  Light  Co.. 
6lh  and  Cedar  .Sis.,  power  house.  2.50ii  kva. 
steam  turbo  electric  power  plant,  ino  x  225 
ft.  generating  plant  and  60  x  150  ft.  pu|. 
v.>tizing  building,  both  steel  and  concrete 
on  Island  in  Mississippi  River,  to  Siems 
Helmers  &  SchafTner,  514  Guardian  Life 
Bldg.  This  corrects  report  In  March  22 
issue. 

Kan..  Wichita — W.   A.   Dyle,  Rock  Island 


ili-w  Hotel.   $t0.flno. 

Ont..  Brantford — Brandon  Shoe  Co  fac- 
tory to  P.  H.  Secord  &  Sons,  Brantford. 
Est.  cost  $76,000.     Noted  May  10. 

Buildings 

PROPOSKD     WORK 

Mass.  HyannU  —  High  School  —  School 
Com.  plans  3  story.   100  x  125  ft..  Main  St 
$150,000.     F.  T.  Bowles,  chn.    Engineer  and 
architect  not  selected. 

R.  I..  Providence  —  Gymnasium  —  Pub 
Buildings  Dept..  plans  4  storv.  100  x  100 
ft.,  rein.-con.  and  brick.  Spring  St.  $200,000 
W.  E.   Hartwell.  City  Hall,  archt. 

Conn..  Hartford  —  Apartment  —  Golden- 
Slorrs  Co.,  archts..  1127  Main  St.  prepared 
plans  3  story.  120  x  120  ft.,  brick  plain 
foundation.  Windsor  Ave.  and  Westland  St 
$200,000.     Owner's  name  withheld 

N.  Y.,  Rinrlinniinn — Bank — City  Natl. 
Bank  plans  1  and  2  story  and  mezzanine, 
brick  and  ston.-.  Washington  and  Court 
SIR.  $i6r.flon  Engineer  and  architect  not 
announced. 

N.  v..  nronxvllle— School— Bd.  Educ.  soon 
■    ■  bids     lirick,     sl^-el     snd     "tone      plain 

Iflfleld    l!.l       ti-.,i  ,u.n        oull- 


foundatlon. 

berl     ft     Uellrlle 


N.  J.. 


rhts 


I,- 


md 


vark. 


12 


Ave 


lear       Kiverdale       Atb, 

$700,000. 

y.    v..    flnffaln — County — Rrle    Co.,    CKv 
Hall,  idaos  rounly  building.   West  Eagle  81. 
"     1200.000.       n.     North.      Niagara 


Life  Bblg.. 


1  hi 


Hank,     having 


nn — Court  Hoiis<»— 81.  Law- 
plans  preparp«1  bv  S  Wll- 
'g.  2  story.  77  x  127  ft.. 
$170,000.      Address   W.  W. 

IB— Bank — Queenshorn    Natl, 
plsn-     i.rrparert     bv     T      M. 
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Buildings  (Continued) 

James  Co..  archts.  and  engrs..  .342  Madison 

.\ve..    New    York,    2    story,   brick  and   stone. 

plain    foundation,   Jackson    and    103rd    Sts. 

$400,000. 

}«.  y..  Friendship — School — Bd.  Educ. 
plans  new  brick  school.  $150,000.  Engineer 
and  architect  not  selected. 

N.  Y.,  New  York — Apartment —  J.  Axel- 
rod,  c/o  G.  F.  Pelham.  archt.  and  engr., 
200  West  72nd  St.,  having  plans  prepared 
4  story,  brick,  steel  and  stone,  plain  founda- 
tion. East   84th  St.     $150,000. 

N.  Y..  New  York  —  Apartment  —  Delia 
Penna  &  Erickson.  archts.  and  engrs..  344 
East  149th  St.,  preparing  plans  6  story, 
80  X  85  ft.,  brick,  steel  and  stone,  plain 
foundation.  Topping  Ave,  $150,000.  Owners 
name  withheld. 

N.  T.,  New  York — Apartment — P,  Star- 
rett,  c/o  J.  E.  R.  Carpenter,  archt.  and 
engr.,  598  Madison  Ave.,  having  plans  pre- 
pared 14  story.  100  x  150  ft.,  brick,  steel 
and  stone,  plain  foundation.  Park  Ave.  and 
65th    St. 

N  Y.,  New  York — ^Apartment  Hotel — 
E  Margolies.  19  East  33rd  St.,  had  plans 
prepared  bv  E.  De  Rosa,  archt.  and  engr,. 
no  West  40th  St..  12  story,  110  x  125  ft., 
brick,  steel  and  stone,  plain  foundation, 
3-11  West  47th  St.,  Noted  May  3. 

N.  Y.,  New  York — Loft — Amer.  News 
Co.,  11  Park  PI.,  having  plans  prepared  by 
R.  G,  Cory,  archts,  and  engrs..  30  Church 
St,  10  storv,  150  X  175  ft.,  brick,  steel  and 
stone,  plain  foundation,  Warwick  and 
Dominick  Sts. 

N.  Y.,  New  York — Office  and  Store — M,  M. 
Watanson,  e/o  M.  Zipkes,  archt.  and  engr.. 
25    West    43rd    St.,    having    plans   prepared 

4  story.  50  x  75  ft.,  brick,  steel  and  stone, 
plain  foundation,   Nassau   St.      $300,000. 

N.  Y.,  Portchester  — T.M.C.A.,  2  West 
45th  St..  New  York  City,  plans  brick,  steel 
and  stone.  Pearl  St.,  here.  $250,000.  Engi- 
neer and  architect  not  selected. 

N.  Y.,  Rochester — Apartment — J.  Joro- 
slow,  176  Meigs  St..  plans  3  story.  61  x 
97  ft.,  brick,  Milburn  and  Berkley  Sts. 
$150,000.  Engineer  and  architect  not 
announced. 

N.  J..  East  Orange — Hospital — Homeo- 
pathic Hospital,  c/o  Crow,  Lewis  &  Wick. 
arcWts.  and  engrs.,  200  5th  Ave..  New  York 
City,  having  plans  prepared  6  story,  brick, 
steel  and  stone,  plain  foundation,  here. 
$450,000. 

N.  J..  LawrencevHle — School — Lawrence- 
ville  Preparatory  School  plans  class  room 
and  administration  building,  $275,000.  J. 
Dixon.  108  West  State  St.,  Trenton,  pres. 
trustees.  Engineer  and  architect  not 
selected. 

N,  J.,  Newark — High  School — Bd.  Educ. 
City  Hall,  Broad  St.,  having  plans  prepared 
by  Guilbert  &  Bettelle,  archts.  and  engrs.. 
2  Lombardy  St.,  brick,  stone  and  steel, 
plain  foundation.  South  Orange  Ave.  and 
South    12th    St.      $750,000. 

N.  J..  Trenton  —  Home  —  Widows'  and 
Single  Women's  Home.  Spring  St.,  plans 
brick,  steel  and  concrete  addition.  $150,- 
000.  J.  O.  Hvmt,  219  East  Hanover  St,, 
archt.  _  ,     , 

Pa..  Alfoona — Exchange — Bell  Telephone 
Co..  Broad  anrl  Vine  Sts..  Phila.,  plans  3 
storv  and  basement,  90x120  ft.,  brick,  steel 
and  concrete,  office,  warehouse  and  garage. 
Industrial  Ave.,  here.  $150,000.  C.  H. 
Cassidy,  2814  Broad  Ave.,  archt. 

Pa..  Altoona — Store — M.  Lenson  &  Sons, 
1007  14th  St.,  plans  3  story  and  basement. 
28x140  ft.,  brick,  steel  and  concrete.  Union 
Ave.    $150,000. 

Pa.,  Ferndale  (Johnstown  P.  O.) — High 
School — Bd.  Educ.  rejected  bids  2  story  and 
basement,  brick  and  steel,  here.  $150,000. 
J.  B.  Adams,  archt..  Nemo  Bldg..  Johns- 
town, revising  plans.  Noted  May  2  4. 

Pa.,  Johnstown — High  School — Bd.  Educ. 
takes  bids  this  summer  for  Central  High 
School.  3  story  and  basement,  200  x  210 
ft.,  rein. -con.,  brick  and  steel,  Somerset  St. 
$500,000.  J.  E.  Adams.  Nemo  Bldg.,  archt. 
E.  L.  Tilton.  Phila..  associated  archt.  Noted 

Pa.,"johnstown — School — Bd.  Educ.  had 
plans  prepared  by  J.  E.  Adams,  Nemo  Bldg., 
and  takes  bids  this  summer,  3  story  and 
basement,  40  x  100  ft.  brick  and  steel  addi- 
tion to  Hudson  St.  School.  $150,000.  W. 
Wenn,  secy.  ^ 

Pa.,  Johnstown — Store — Penn  Traffic  Co.. 
Johnstown,  having  plans  prepared  by  Hunt- 
ing-Davis   Co.,    Century    Bldg.,    Pittsburgh, 

5  story  and  basement,  79  x  87  ft.  addition, 
brick,  steel  and  tile.  Washington  St. 
$350,000. 

Pa.,  Sharon — Club — Loyal  Order  of  For- 
resters 292,  having  plans  prepared  by  W. 
H.  Crosby.  Reno  St.,  Oil  City,  for  club- 
house. Main  St.     $155,000.  , 

W.  Va.,  MontBomery  —  Bank  —  Mont- 
gomery Natl.  Bank  having  plans  prepared 
bv  Hoggson  Bros.,   485  5th  Ave.,  New  York 


Citv  2  storv  and  basement,  24  x  90  ft., 
stone   and  granite.   $200,000. 

N.  C,  Charlotte — Courthouse,  etc. — City 
and  Mecklenburg  Co.  election  July  28,  to 
vote  on  $900,000  bonds  for  12  story,  court- 
house, jail  and  office.  M.  E.  Boyer,  Jr., 
Trust  Bldg.,  archt.     Noted  Mar.  15. 

Ga..  .\tlanta  —  Office  —  Atlanta  Realty 
Corp.,  Hurt  Bldg.,  having  plans  prepared  by 
H.  Tallant,  engr..  70  East  45th  St.,  New 
York  Citv.  17  storv.  90  x  166  ft.,  steel  and 
brick,  plain  foundation.  Ivy  St.    $900,000. 

Ga.,  Macon — Auditorium — City  having 
plans  prepared  bv  Swartwout,  archt.,  IS 
^Vest  34th  St.,  New  York  City,  for  audi- 
torium. 

Fla.,  Miami — Office  and  Store — Tatum 
Bros.,  214  12th  St.,  having  plans  prepared 
by  Kiehnel  &  Elliott,  Miami,  10  story,  60 
X  152  ft.,  rein. -con.,  East  Flagler  St.  and 
2nd  Ave.    $500,000. 

Miss..  Meridian — Y.  M.  C.  A.  plans  to  con- 
struct building.  $150,000.  C.  W.  Hayward. 
chn, 

1/a..  Lafayette  —  Orphanage  —  St.  Marys 
Orphanage,  c/o  J.  B.  Jeanmard,  bishop, 
had  plans  prepared  by  A.  Bendernagel, 
Whitney  Central  Bldg..  New  Orleans,  three 
2  story  and  basement,  brick  and  concrete, 
$150,000. 

La.,  Shreveport — Hotel — Youree  Hotel. 
Market  and  Texas  Sts.,  plans  4  story,  brick 
and   concrete  addition.      $150,000. 

Tenn..  Mempiiis  —  Church  —  Episcopal 
Church  had  plans  prepared  by  Hanker  & 
Cairns,  Madison  Ave.  Bldg.,  Gailor  Memo- 
rial, 3  story,  white  .stone.  Poplar  Ave. 
$250,000. 

Tenn.,  Memphis — Church — First  Methodist 
Church,  Poplar  Ave.,  had  plans  prepared 
by  H.  T.  McGee,  Madison  Ave.  Bldg.,  2 
story,  brick  and  stone.  Poplar  and  North 
2nd  Sts.  Conducting  campaign  to  raise 
$150,000  funds, 

Tenn.,  Memphis — Hotel — Southern  Hotel 
Co,,  Inc.,  257  South  Main  St..  having  plans 
prepared  by  W.  W.  Ahschlanger,  Inc..  65 
East  Huron  St.,  Chicago,  12  story,  200  x 
342  ft.,  containing  600  rooms,  roof  garden, 
dining  halls,  convention  halls,  lobby,  40 
stores  on  ground  floor,   etc.     $4,250,000. 

Tenn..  Memphis — Schools,  etc. — St.  Mary's 
School,  714  Poplar  St.,  had  plans  prepared 
by  E.  L.  Harrison,  U.  &  P.  Bank  Bldg., 
three  2  and  3  story  schools,  incl.  gymna- 
sium, assembly  hall,  dining  hall,  apart- 
ments, etc.     $150,000. 

K.V.,  lycxington — City  Hall  and  Audi- 
torium— City  Hall  Building  Comn.  having 
sketches  made  bv  F.  L.  Packard,  Hayden 
Bldg..  Columbus,  O..  3  story,  concrete,  brick 
and  stone.     $300,000. 

Ky..  l^ouisville  —  Apartment  —  Doric 
Apartment  Co.  having  plans  prepared  by 
Joseph  &  Joseph.  Francis  Bldg.,  S  story, 
150  X  200  ft.  addition,  brick.  Willow  Ave. 
$750,000. 

Ky.,  Louisville — High  School — Bd.  Educ. 
plans  4  .story  high  school  in  West  End. 
suburb  of  Louisville.  $500,000.  Engineer 
and  architect  not  selected. 

Kv.,  Winchester — School^ — Bd.  Educ.  hav- 
ing plans  prepared  by  R.  M.  Bates.  Watts 
Bldg.,  Huntington,  W.Va.,  2  story,  brick, 
Colby  Park.     To  exceed   $150,000. 

C.  Canton — Mercantile  and  Office — H.  H. 
Ink.  F\ilton  Rd.,  plans  6  story.  60  x  150 
ft.,  fireproof,  6th  and  Market  Sts.    $200,000. 

O..  Cleveland  —  Commercial  —  Welworth 
Realty  Co.,  c/o  L.  N.  Gross  Co.,  1241  West 
3rd  St..  having  plans  prepared  by  Christian. 
Schwarzenberg  &  Gaeda,  archts  and  engrs., 
1900  Euclid  Ave.,  2  or  4  story,  92  x  195 
ft.,  brick,  steel  and  concrete,  Euclid  Ave. 
and   East   30th   St.     $200,000. 

O..  Cleveland — School — Bd.  Educ,  East 
6th  St.  and  Rockwell  .Ave.,  plans  2  story, 
brick,  steel  and  concrete  addition  to  Jeffer- 
son School,  West  130th  St.  $200,000.  W. 
R.  McCornack,  East  6th  St.  and  Rockwell 
Ave.,  archt. 

O..  Daj-ton — Hospital — Miami  Valley  Hos- 
pital. Apple  St.,  having  plans  prepared  by 
Schenk  &  Williams,  Mutual  Home  Bldg.. 
5  storv  and  basement,  80  x  200  ft.,  brick 
and  s'tone.  plain  foundation.  $500,000. 
Noted  Mar.   2  2. 

O.,  Steubenville  —  Theatre  —  Tri  State 
Amusement  Co.  having  plans  prepared  by 
C.  H.  Crane.  542  Griswold  St.,  Detroit, 
Mich.,  2  story  and  basement,  150  x  ISO  ft., 
brick,  steel  and  terra  cotta,  4th  and  Adams 
Sts.     $500,000. 

Midi..  Detroit  —  Apartment  —  Kohner  & 
Seeler,  archts.,  4  05  Kresge  Bldg..  preparing 
plans  4  story  and  basement.  100  x  lOS  ft.. 
brick  and  steel,  plain  foundation,  Lawton 
Ave.    $150,000.      Owner's    name    withheld. 

111.,  CWcaBO — Apartment — E.  P.  Doerr, 
1226  Madison  Park  Ave.,  plans  two  3  story, 
36  X  165  ft.,  fireproof,  4817-29  Lake  Park 
Ave.  $300,000.  W.  P.  Doerr,  28  East  Jack- 
son Blvd.,  archt. 


III.,  Chicago — Apartment — H.  Miller,  c/o 
J.  K.  Neebe,  archt.,  2532  Aubert  Ave.,  plans 

3  story,  fireproof,  Harrison  and  Leman  Sts. 
$150,000. 

111.,  Chicago — Apartment — Olsen  &  Ur- 
bain.  archts.,  l-'i-"*  North  Clark  Sts..  prepar- 
ing plans  3  story  and  basement,  150  x  150 
ft.,  fireproof.  Blaine  and  North  Sacramento 
Sts.     $200,000.     Owner's  name  withheld. 

III.,  Chicago — Apartment-Hotel — H.  Min- 
kus,  c/o  Leichenko  &  Esser,  archts.,  38 
South  Dearborn  St.,  plans  12  story.  194  x 
302  X  500  ft.,  fireproof.  Albion  St..  North 
Shore  Dr.  and  Lake  Michigan,  $3,000,000. 

III.,  Chicago — Store,  Office,  etc. — D.  S. 
Klafter,  archt..  64  West  Randolph  St.,  pre- 
paring plans  2  story  150  x  310  ft.,  store, 
office,  theatre  and  apartment,  fireproof.  Ful- 
lerton  and  Crawford  Sts.  $750,000.  Owner's 
name  withheld. 

Wis.,  Appleton — Bank  —  Citizens  Natl. 
Bank,  College  Ave.  and  Oneida  St.,  having 
preliminary  plans  prepared  by  Coolidge  & 
Hodgson.  134  South  La  Salle  St.,  Chicago, 
5  story,  52  x  90  ft.  and  20  x  50  ft.  additions, 
brick,  concrete  and  stone,  plain  foundation. 
$150,000. 

Wis..  Beloit — City  Hall — Had  plans  pre- 
pared and  soon  takes  bids  2  story  and  base- 
ment, SO  X  100  ft.,  brick,  concrete  and  steel, 
plain  foundation.  $150,000.  F.  A.  Carpen- 
ter. Brown  Blk.,  Rockford,  111.,  archt. 
Noted  June  14. 

«l8..  Green  Bay — Hospital — State  Bd. 
Control.  Madison,  plans  4  story,  rein, -con., 
brick  and  steel  addition,  plain  foundation 
here.  $150,000.  F.  Crocker  secy.  Engi- 
neer and  architect  not  selected. 

Wis.,  Madison — Church — Grace  Episcopal 
Church,  c/o  H.  H.  Trumpkin,  116  West 
Washington  Ave.,  plans  2  or  3  story,  brick, 
rein. -con.  and  steel,  plain  foundation.  Car- 
roll St.  $150,000.  Engineer  and  architect 
not  selected. 

Wis..  Merrill — Theatre — Business — Merrill 
Amusement  Co.,  having  plans  prepared  by 
Wisconsin  Eng.  &  Constr.  Co.,  archts.  and 
engrs.,  512  3rd  St.,  Wausau,  1  and  2  story, 
54  X  120  ft.,  brick  and  concrete,  plain 
foundation.    $150,000, 

Wis..  Waupun — Hospital — State  Bd.  Con- 
trol, Madison,  plans  3  story,  brick,  rein.- 
con.  and  steel,  plain  foundation  at  State 
prison  here.  $150,000.  F.  Crocker  secy.  En- 
gineer and  architect  not  selected. 

la.,  Marion — Jail  and  Court  House — Linn 
Co.  plans  jail  and  court  house.  $750,000. 
G.  A.  Senninger,  aud. 

Minn.,  Laverne—Schiool— Voted  $350,000 
bonds  3  story  and  basement,  68  x  120  ft., 
rein.-con..  brick,  tile  and  stone.  Tyrie  & 
Chapman.  1200  2nd  Ave.  S.,  Minneapolis, 
archts. 

Minn.,  Minneapolis — Auditorium — Auth- 
orized $3,000,000  bonds  for  auditorium. 
Engineer    and   architect  not  selected. 

Neb..  Falls  City — Hotel — Fall  City  Hotel 
Co.  had  plans  prepared  bv  J.  H,  Craddock, 
315  South  15th  St..  Omaha.  .  4  story  and 
basement.  92x130  ft.,  rein.-con.,  brick  and 
stone.     $150,000.    Noted  May  24. 

Mo..  Kansas  City — High  School— C.  A. 
Smith,  archt.,  601  Finance  Bldg.,  takes  bids 
about  Aug.  15,  4  story  and  part  basement, 
150  X  290  ft,,  rein.-con.,  brick,  steel  and 
stone.  4Sth  and  Paseo  Sts.,  for  Bd.  Educ. 
$1,400,000.      Noted  Jan.   IS. 

Mo.,  Kansas  Cit.r — School — C.  A.  Smith, 
archt.,  601  Finance  Bldg.,  takes  bids  about 
July  20,  2  story  and  basement.  60  x  140  ft., 
rein.-con.,  brick  steel  and  stone  addition  to 
Bristol  School.  Maywood  St.,  for  Bd.  Educ. 
$180,000.     Noted  May  17. 

Mo.,  Kansas  City — Schools — C.  A.  Smith, 
archt.,  601  Finance  Bldg.,  takes  bids  about 
July  10,  2  story  and  basement,  60  x  140  ft. 
addition  to  Mt.  Washington  School,  $190,000, 
also  constructing  Shiloh  School,  1  story  and 
basement,  150  x  "200  ft.,  70th  and  Askew 
Sts.,  $280,000.  both  rein.-con..  brick  steel 
and  stone  for  Bd.  Educ.     Noted  May  17. 

Mo..  St.  Louis — School — Xenia  Theologi- 
cal Seminary.  Washington  and  Trinity 
Aves.,  plans  rein.-con.  and  brick  buildings, 
plain  foundations.  Trinity  Ave.  $700,000. 
Engineer  and  architect  not  announced. 

Mo..  St.  Louis — Store — Stix,  Baer  &  Fuller 
Co.,  6th  and  Washington  Sts.,  plans  8  story. 
105  X  160  ft.,  rein.-con.,  brick  and  steel, 
concrete  pile  foundation,  Lucas  Ave.  $2,- 
000,000.  Engineer  and  architect  not  an- 
nounced. 

Mo.,  St.  Louis  —  Store  and  Office  —  E. 
Freund,  2735  Cherokee  St..  plans  3  story 
and  basement.  SS  x  145  ft.,  rein.-con.  and 
brick,  plain  foundation.  Grand  Blvd.  $150,- 
000.    Engineer  and  architect  not  announced. 

Tex.,  Corsicana — Office — L.  C.  PoLk  and 
associates  plan  5  story  and  basement,  brick 
and  concrete,  plain  foundation.  $150,000. 
Engineer  and  architect  not  announced. 

Tex.,  Greenville — Courthouse — Hunt  Co. 
election  Julv  21,  to  vote  on  $400,000  bonds, 

4  storv,    brick    and    concrete.      O.    P.    Me- 
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^\"hirter.  co.  judge.  Architect  not  an- 
nounced. 

Okla..  Tulsa — Jail— Voted  JloO.OOO  bonds 
for  jail.  Engineer  and  architect  not  se- 
lected. 

Okla.,  West  Tnlsa  (Tulsa  P.  O.) — Hotel 

Moss  Hotel  had  plans  prepared  bv  C  P 
Xieder,  Empress  Theatre  Bldg..  Oklahoma 
City.  4  storj'  and  basement.  4S  x  14fi 
ft.  rein. -con.,  brick,  steel  and  stone.  $150  - 
■000. 

Colo.,  Denver  —  Office  —  J.  A.  Ferguson. 
L.  S.  Xatl.  Bank  Bldg..  having  plans  pre- 
pared by  Fisher  &  Fisher.  U.  S.  Xatl.  Bank 
Bldg..  5  story.  125  x  125  ft.,  addition  tn 
present  7  story  building.  17th  and  Champa 
Sts. 

Wash.,  Olympia — Capitol— State  Capitol 
Comn.,  rejected  bids  constructing  main  por- 
tion Legislative  Building  of  Capitol  (ex- 
clusive of  dome).  Will  readvertise.  Total 
cost  $5,000,000  or  $6,000,000.  Wilder  & 
White,  Wash.,  D.  C,  archts.  Bebb  &  Gould. 
Securities  Bldg.,  Seattle,  associated  archts. 
Xoted  June    21. 

Calif.,  Covina  —  Dormitories  —  Masonic 
Home,  East  Badillo  St.,  soon  takes  bids  " 
story,  rein. -con.  and  brick,  $150,000.  Train 
&  Williams.  Western  Mutual  Life  Bldg, 
Los  Angeles,  archts. 

Calif.,  Los  Angeles  —  Apartment  —  .\  C 
Blumenthal.  Loew  State  Bldg.,  plans  '  I'' 
.story,  probably  rein. -con.,  Hollywood  Blvd 
$1,000,000. 

CaUf.,  Los  Angeles  —  Apartment  Hotel 
ban  Francisco  syndicate  having  plans  pre- 
pared by  Walker  &  Eisen,  Pacific  Finance 
Bldg.,  10  story,  concrete  and  steel,  Wilshire 
Blvd.     $850,000, 

Calif  Los  Angeles— Club— Southern  Cali- 
fornia Athletic  &  Country  Club  having  plans 
prepared  by  E.  Bergstrom.  Citizens  Xatl. 
Bank  Bldg.,  13  story  and  basement  150  x 
200    ft,    steel,    Waishire    Blvd.    $2,000,000. 

Calif.  I^s  Angeles — Institutional — Plaza 
Community  Church,  c/o  Train  &  Williams 
archts..  Western  Mutual  Life  Bldg..  had 
plans  prepared  4  story  and  basement,  hos- 
pital, club,  office  and  auditorium,  rein. -con 
Los  Angeles  St   $150, ono. 

Calif.,  Los  Angeles — Loft — L.  Conrad,  et 
al.,  166  West  Pico  St.,  plans  loft,  rein.-con  , 
probably  12  story,  Los  Angeles  and  7th  Sts 
to  exceed  $250,000.  Engineer  and  architect 
not  selected. 

Calif.,  Los  Angeles — Store — See  "Indus- 
trial Works." 

Calif..  Oakland — Church — First  Congre- 
gational Church.  12th  and  Clay  Sts.  plans 
church,  fireproof,  26th  and  Harrison  Sts. 
$200,000.     R.  A.  Leet,  ch.  building  com. 

Calif.,  Oakland — Store  and  Office — 0»I 
Drug  Co.,  611  Mission  St.,  San  Francisco 
plan."!  6  .stor>-,  fireproof,  16th  St,  and  Tele- 
graph Ave.     To  exceed  $150,000. 

Calif..  Santa  Monica— Church  and  Rec- 
t°ry — Church  of  St.  Augustine  by  the  Sea. 
having  plans  prepared  by  Allison  &  Allison. 
Hibernian  P.lde.,  church  and  rectorv,  brick, 
$150,000  or  more. 

Ont,.  Ford — School — Public  School  Bd. 
having  plans  prepared  by  Nichols  &  Shep- 
pard.  Windsor,  2  story  and  basement,  brick, 
steel   and    terrazo.    $210,000. 

Ont..  Raileyburg  —  Hotel  —  N.  Servals 
plans  to  rebuild  Matabanic  Hotel,  destrnved 
by  fire  last  yfar.  concrete  and  brick.  100 
rooms,  probably  .1  story  and  basement  En- 
gineer and  architect  not  selected. 

Ont..  Oakrldge — School — School  Bd..  S.  S. 
12.  plans  2  story  and  basement,  rein. -con. 
and  brick  tl.'.d.ooo.  Engineer  and  archi- 
tect not  selected, 

Ont.,  St.  Caiharlnea — Terminal— .Vlaerar.i, 
St.  Catharines  &  Toronto  Electric  Ry.  plans 
passenger  and  freight  terminal,  brick,  con- 
cret.'  and  steel.  Welland  Ave..  Balfour  and 
Oenoral  Sts.  $25n.000-$.'}00,ono.  R.  L.  Har- 
rison, St.  Catharines,  ch.  engr. 

Ont..  Toronto— Church — St.  Michaels  and 
All  Angeles  Church.  St  Clair  and  Braron- 
dale  Aves..  plans  1  slorv  and  basem'-nl. 
rein.-con.  and  brick.  St  C\a\r  Ave.  1150.- 
00ft.  W.  J.  Brain.  Hi  Ellswo  h  Ave.,  canon 
Engineer  and  architect  not       lected. 

Ont.,  Toronto — Hospital — Home  for  In 
ciirabl<>s,  P.lnr.r  St..  having  plans  pr'-pared 
by  E.  J.  Ijennox,  362  Bay  St..  2  "r  3  story, 
rein.-con.    and    brick.    Bloor  St.     $300,fton 

Ont..  Tomnlo — School— Bd.  Educ.  Inf. 
College  St..  having  sketches  made  bv  •'. 
I>>-son.  Mih  College  St..  3  story,  reln.-ron.. 
brick  an'l  st'^nl,  3ft  rooms.  In  dlntrlct  wp?-! 
of  Yonge  St.    $45ft.OftO. 

Ont.,  Toronto — School — Havorc:il  '"'-•Ilege. 
Jarvis  St..   plans  concrete  and    l.ri.K     .in   17 
acre  site,    at    Stop    17,    Yongr   Si       >'  "i.OOO, 
Engineer  and   architect  not  selfftxl. 
BIRR    nESIREn 

N.  Y.,  Sjxara.e— High  .School— July  :. 
by  Bd,  Conlr.  A  Supply,  1 7th  Ward  Juri"' 
High   School.   2  story  and    basement,    '"' 


•^00  ft.  brick,  steel  and  stone.  Fellows  Ave. 
J'l.d.OOO.  Former  bids  rejected.  A.  L. 
Brockway.  3rd  Xatl.  Bank  Bldg..  engr. 
Noted  June  7. 

N.  J.,  Bloomfleld — High  School — July  5, 
by  Bd.  Educ.  4  story,  25  x  140  ft.,  brick 
and  stone  addition.  Broad  St.  $225,000. 
J.  F.  Capen.  207  Market  St..  Xewark,  archt. 
J.  O,  C.  Gibbons.  207  Market  St..  Newark, 
engr.     Noted  June  21. 

Pa,.  Pittsbargh — School — July  5,  by  Bd, 
Educ,  Fulton  Bldg.,  2  story  and  basement, 
rein-con.,  brick,  stone  and  tile,  Boggs  Ave. 
$150,000.  S.  F.  Heckert.  Bessemer  Bldg., 
archt.      Xoted    Apr.    26. 

Pa.,  Pittsburgh — School — July  21  by  Bd. 
Educ,  Fulton  Bldg..  2  story  and  basement, 
brick,  stone,  tile  and  rein.-con.,  Bonvue 
Ave.  $225,000.  L.  Stevens,  Centiu-v  Bldg., 
archt,    Xoted  Feb,  15. 

Tenn..  Kashville — Hospital,  etc. — July  16. 
by  J.  H,  Kirkland,  chancelor  of  Vanderbilt 
University,  337  x  458  ft,  hospital  and 
laboratory,  also  nurses'  home,  power  plant 
and  laundry,  brick  and  rein.-con,  on 
campus.  $2,000,000.  Coolidge  &  Shattuck. 
122   Ames   Bldg.,    Boston,   archts. 

Ky.,  Louisville — Office — July  2.  by  Avery 
Building  &  Loan  Assn.,  525  West  Market 
St..  3  story.  100  x  150  ft.  515  17  West 
Market  St.    $150,000.     Noted   May  10. 

O..  Athens — High  School — July  6.  by  W. 
Alicot.  secy.  Bd.  Educ.  2  story  and  base- 
ment, rein.-con.  and  brick,  plain  foundation. 
$250,000.  W.  B.  Ittner,  911  Locust  St,  St. 
Louis,  Mo.,  archt. 

O..  Athens — School — July  7,  by  W.  Alicot, 
secy.  Bd.  Educ.  1  story  and  basement, 
brick,  plain  foundation.  $150,000.  W.  B. 
Ittner.  911  Locust  St.,  St  Louis,  Mo.,  archt, 
0„  Cleveland  —  Apartment  —  H.  Abrams, 
13340  Forest  Hill  Ave,,  taking  bids  4  story, 
brick  and  timber.  East  160th  St.  and  Cornell 
Rd,  $150,000,  M,  Wels,  617  Union  Bldg., 
archt. 

O..  Dover — Theatre  and  Lodge — Julv  16. 
by  G.  A.  Ebeling,  archt,,  Newman-Stern 
Bldg,,  Cleveland,  4  story,  50  x  150  ft.  brick, 
steel  and  concrete,  here,  for  Dover  Pvthian 
Castle    Co.     $150,000,    Xoted    May    31. 

O.,  Logan — Court  Hou.se —  July  20,  by 
Hocking  Co.,  brick,  concrete  and  stone. 
$250,000.  F.  L.  Packard.  New  Hagden 
Bldg.,   Columbus,   archt.      Noted   Feb.   22. 

Mieh.  Detroit  —  Apartment  —  Williams 
Bros.,  archts.,  1111  Kresge  Bldg.,  taking 
bids  and  open  .same  about  June  30.  4  story 
and  basement.  SO  x  80  ft.  brick,  plain  foun- 
dation, Lee  PI,  and  Wilson  .\ve..  for  G. 
Copelans,  c/o  architects.     Noted  Dec,  14. 

111.,  Chirago — Apartment — Olson  &  Ur- 
bain,  archts..  155  North  Clark  St..  receiving 
bids  4  story.  200  x  200  ft.,  fireproof,  Arling- 
ton St.,  near  Clark  St  $300, ooo.  Owner's 
name  withheld. 

lU,,  rhirago — Apartment — W.  C.  Presto, 
archt,.  111  West  Washington  St.  receiving 
bids  3  story,  100  x  125  ft,  fireproof,  Kedzie 
St.  near  Montrose  Ave.  $150,000.  Owner's 
name   withheld. 

Wis.,  MUwaukee— Store — July  2,  by 
Herbst  &  Kuenzll.  archts..  114  Grand  Ave, 
remodeling  and  builrling  .3  story  and  base- 
ment, 62  X  80  ft,  l>rick  and  timber  addi- 
tion, plain  foundation,  for  Kuenzelmann- 
Esser   Co.,   460   Mitchell    St      $150,000. 

Wis.,  MllwBokee — Store — M.  Tullgren  & 
Son.s,  archts.,  425  East  Water  Sl„  taking 
bids  2  slorv  and  basement,  102  x  l.'ift  ft. 
brick  and  tile,  plain  foundation.  Wells  St.. 
for  J.  Saxe.  204    11th  St.     $150,000. 

Kan..  Co(re,Tvllle — Auditorium — Julv  1.  bv 
T.  W.  Williamson  &  Co.,  archts.,  312  Cen- 
tral Natl.  Bank  Bldg,  Topeka.  2  story  and 
basement.  115x172  ft.  rein.-con  and  stono 
for  city.     $175,000.     Noted  June   7. 

Kan..  Leavenworth — High  School — July 
2.  by  C.  A.  Smith,  archt,  602  Finance  Bldg., 
Kansas  C\ly,  .Mo.,  2  story  and  basement, 
120  X  170  ft,,  rein, -con.,  brick  and  stone  for 
Bd.    Educ.      $225,000 

Okla..  Holdenvllle — Tx)dBe — July  10.  by 
Masonic  Ix)dge  Building  Comn  .  5  story.  50 
X  140  ft.  rein. -cm.,  3rd  and  Choctaw  .Sts. 
J  I, 10.000  Tnnlnle  A  llrnmhlei.  Terminal 
Bldg..  Oklahoma   City,   archts. 

oitla..  PawhosVa — Hotel— .Tuly  16,  by 
I'.  A  and  J.  L.  Punrsn,  owners,  Pawhuska, 
and  E.  Forsblom.  archt.,  310  Sedgwick 
IJIdg..  Wichita.  Kan.,  .i  story.  62  x  ISO  ft., 
rein  -con  and  brick.  $2nn,ftnft,  .Noted 
r    •       ; 

I  V,  .  .ir.— flub— J.  J.   Frnuen- 

I'.ldg.   receiving  bids   4 
-ind    3rd    Sts,.    for    Los 

,  .„ ■  '!■      I  I'M     Went     Kth    St, 

To   fcXce.-d    *i;v."'     .       Nnled    June    1, 
BIDS    RKCF.IVKD 
V.    V.     Xew    VorJi       H'h''.]-      \V     II     r:,„„ - 


St,  $1,185,000;  P.  S.  73,  3  story,  brick,  steel 
and  stone,  plain  foundation.  West  166th  St. 
and  Woodycrest  Ave.,  from  G.  Colon  &  Co., 
81  East  125th  St..  $395,903.  Noted  June  14. 
La..  Shreveport — Office — D.  Ricou.  Mer- 
chants Bldg..  (1)  4  story,  (2)  6  story,  120  x 
150  ft.,  Milam  and  Marshall  Sts.,  from  J,  E. 
Johnson  Constr.  Co.,  .Amicable  Bldg..  Waco, 
Tex..  (1)  $290,777;  Standard  Constr.  Co., 
\\oolworth  Bldg.,  Houston,  Tex.  (2)  $380.- 
SOO.  •   V    '   »oo./, 

O.,  .'Vkron — Hospital — Summit  Co..  Court 
House,  June  18.  hospital  addition.  Spring- 
field Lake,  near  here,  from  Clemmer  & 
Johnson  Co..  406  Metropolitan  Bldg..  $155,- 
586.      Xoted    Dec.    7. 

-Minn..  St.  Paul— School— Bd.  Educ.  City 
Hall,  June  18.  3  story  and  basement,  rein.- 
con,,  brick,  tile  and  stone,  14th  and  Jack- 
son Sts.,  from  Lindstrom  &  Anderson,  206 
Bremer  Arcade,  $184,704.     Noted  June  14. 

CaUf,,  Huntington  Beach — School — Hunt- 
ington Beach  High  School  Dist..  brick  school, 
general  contract  from  A.  Johnson.  Union 
Bank  Bldg..  Los  Angeles,  $178,537.  Noted 
Feb.    1. 

Calif..  Stockton — City  Hall — Constructing 
city  hall,  fireproof,  on  block  bounded  by 
El  Dorado,  Center,  Fremont  and  Lindsev 
bts.,  general  contract  from  H.  S.  Williams. 
180  Jessie  St..  San  Francisco.  $398,000; 
plumbing  also  heating  and  ventilating  from 
Miller-Hayes  Co.,  125  North  California  St.. 
$15,277  and  $28,570  respectively;  mechan- 
ical equipment  (incl.  electric  work,  plumb- 
ing and  heating),  from  E.  L.  Gneckow.  647 
East  Main  St..  $62,280.  Noted  June  14. 
CONTRACTS  AWARDED 
Me..  Belfast — High  School — School  Comn., 
3  story,  135  x  147  ft,  rein, -con.  and  brick, 
to  Forgione  &  Romano  Co..  36  Walnut  St. 
Portland,  $150,000.     Noted  May  10. 

N.  H..  Manchester — Theatre — ^S.  James 
3  story,  100  x  1.50  ft,  brick  anrl  steel,  Lowell 
St,  to  C,  A,  Golden.  64  Concord  St„ 
$225,000. 

Mass..  Northampton — Theatre — Goldstein 
Bros.  Amusement  Co..  Croadwav  Theatre. 
Springfield.  2  story,  80  x  n.s  ft.  brick  and 
steel.  King  St..  here,  to  Atlas  Constr.  Co., 
Broadway  Theatre  Bldg.,  Springfield, 
Archts.  est.  $150,000.     Xoted  Mar.  29. 

N.  Y..  Brookl.vn — Apartment — Machold 
Building  Co..  c/o  McCarthy  &  Kellev.  archts. 
and  engrs .  159  Remsen  St.  will  build  4 
stor>-,  100  x  140  ft.,  brick,  steel  and  stone, 
plain  foundation.  Ocean  Ave.  by  day  labor. 
M.    Bleecher.    pres. 

N.  Y..  Brooklyn — Apartment — M.  Sar- 
noff,  c/o  E.  M.  Adelsohn,  archt,  and  engr., 
1778  Pitkin  Ave.,  4  story,  50  x  100  ft., 
brick,  steel  and  stone,  plain  foundation. 
Park  PI.,  by  day  labor.     $200,000. 

N.  Y.,  Bronxville  —  Apartment  —  Village 
Investment  Co.,  c  o  Bates  &  How,  archts, 
and  engrs.,  35  West  3Sth  St.,  New  York 
City,  will  build  6  story,  brick,  steel  and 
stone,  plain  foundation,  here,  by  dav  labor. 
$400,000, 

N,  Y..  Falrport — High  .School — General 
contract  2  story  and  basement.  135  x  166 
ft.,  brick,  terra  cotta,  concrete  and  steel,  to 
P.  G.  Ilauck.  503  Cox  Bldg..  Rochester, 
$158,570.     Noted   Apr.   19. 

N.  Y.,  New  York — Apartment — J.  Perl- 
binder,  c  n  C,  Kreymborg,  archt.  and  engr.. 
2534  Marion  Ave.,  will  build  6  story,  brick, 
steel  and  stone,  plain  foundation.  West 
167th    St.,    by   day    labor,      $300,000. 

N,  Y..  New  York — Exchange — New  York 
Telephone  Co.,  15  Pey  St.,  30  story,  brick, 
steel  and  concrete.  West,  Barclay,  Wash- 
ington and  Vesey  Sts..  to  Marc  Eidlltz  A 
Son.  Inc..  42  East  42nd  St  Archts.  est. 
$11,250,000.     Noted  Apr    5.  # 

N.  Y..  New  York— Offire— Bwav  and  40th 
St.  Corp..  130  West  42nd  St.,  24  story.  65  x 
200  ft,  brick,  steel  and  stone,  plain  founda- 
tion, 4  0th  St.  and  Bway.,  to  S.  S.  Hoth  & 
Bros.,  130  West  42nd  St.  Archts.  est.  $5.- 
000.000. 

Pa..  I>nrmnnl  (PIttshureh  I'  O.)— Ex- 
change—Bell  Telephone  (^o.  of  Ponnsvl- 
vanla,  Brni.I  ;ind  Vino  Sts..  Phlla  .  2  storv 
and  ba.oeniint  |i.  v  '«  v  M7  f-  I. tick,  steei, 
limestone.    El  T    Ave., 

here,  to  ^V,   T  Keenan 

Bldg,    Plttpl"  -..i.nnii. 

r»„   Jnlin.l i    Inc.     c/o 

P.    O.     I  i;Me.  ■■iMry    and 

basem'  "    and  .16  x  67  ft.  high 

and  K'  ■  iihmont   near  here,   to 

v..    II  .1.    Johnstown.      Archts 

-town — OITIce.     etc.— -Western 

Co,,     Standard      Oil      Bldg., 

''iry.    45    X    203    ft,    concrete 

I'l  :.:!      t'reroom,  here,  to  Price  Constr. 

<"".      Maryland      Trust      Bld«„      Baltimore, 

f  1  Ro  (>nn 

n,.       Mic„,i     Reaeh — Hotel — .T.     A.     Pan- 
rein  -con.  and  tile,  plain  and 
■  Hon.   29lh  .SL   snd  <">ce«n.  tn 
'  Co,     219     Bradford     Bldg. 
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Building-s   (Continued) 

ria..  West  Palm  Beach  —  Theatre  —  C. 
Kettler,  3i  storv.  rein. -con.  and  steel,  plain 
foundation.  Xarcissus  and  Myrtle  Sts.,  to 
H.  C.  Daniels,  West  Palm  Beach,  $200,000. 
Ky.,  Bowling  Green — High  School — Bd. 
Educ  2  story  and  basement,  brick,  to 
Forbes  Mfg.  Co.,  Hopkinsville.  Est.  cost 
?250,000. 

Ind  Sontli  Bend — Apartment — Washing- 
ton &  Colfax  Realty  Co.,  Palace  Theatre 
Bldg  2  storv  and  basement,  brick  and  tim- 
ber plain  foundation,  to  R.  Reisinger  &  Co.. 
464  Oakland  Ave.,  Milwaukee.  Archts.  est. 
$325,000. 

Mich.,  Sault  Ste.  Marie — Hospital — Chip- 
pewa Co.  Memorial  Hospital,  3  story  and 
basement,  brick  and  concrete,  plain  founda- 
tion general  contract  to  Marshall  N.  Hunt. 
651  Bingham  St..  $105,869.  Archts.  est. 
$150,000.     Noted  May  24. 

111.,  Clucaso — Bank  and  Office — Illinois 
Merchants  Trust  Co.,  112  West  Adams  St., 
21  storv.  fireproof,  Jackson  and  La  Salle 
Sts.  to"  H.  Erickson  Co.,  139  North  Clark 
St.     Archts.   est.   $5,500,000. 

111.,  Cliicago — Office — Chicago  Tribune, 
Madison  and  Dearborn  Sts.,  20  story,  100  x 
300  ft  fireproof,  Austin  St.  and  Michigan 
Ave.,  to  R.  C.  Wieboldt  Co.,  1534  West  Van 
Buren  St.  Archts.  est.  $7,000,000.  Noted 
Dec.  7. 

111.,  Chicago — Store,  Office  and  Bank — 
AVashington  Park  Natl.  Bank,  730  East  63rd 
St..  4  storv,  100  X  122  ft.,  preproof.  Cottage 
Grove  Ave.  and  63rd  St.,  to  Person  Constr. 
Co.,    1546    East    75th    St.    $300,000. 

Wis.  Janesville  —  Theatre — H.  T.  Jones, 
107  North  Front  St.,  2  story,  112  x  144  ft., 
brick,  rein. -con.  and  steel,  plain  foundation. 
South  Franklin  St..  to  E.  Pautz,  SOS  Center 
St.     Archts.  est.  $150,000.     Noted  May  31. 

Wis.,  I/a  Crosse — Schools — School  Bd„  3 
story  and  part  basement,  114  x  157  ft..  Lin- 
coln Grade  School,  and  1  and  2  story,  140 
X  206  ft.  vocational  school,  brick,  tile  and 
concrete,  plain  foundations,  to  Grahn  & 
Bathhurst.  638  Plymouth  Bldg.,  Minnea- 
polis, $176,940  and  $138,900  respectively. 
Noted  Mar.    1. 

Wis.,  Manitowoc — Hotel — Hotel  Manitou 
5  storv  and  basement,  52  x  100  ft.,  L  shape, 
brick  tile  and  concrete  addition,  plain  foun- 
dation, Franklin  St.,  to  T.  Stark  &  Co.,  130 
Muskego  Ave.,  Milwaukee.  Archts.  est. 
$150,000. 

Wis.,  Milwaultee — Theatre  and  Office — 
Saxe  Amusement  Enterprises,  2  04  11th  St., 
i  story  and  basement,  125  x  150  ft.,  brick 
and  concrete,  plain  foundation,  to  E. 
Grether,  1121  2nd  St.  Archts.  est,  $400,- 
000.     Noted   May   17. 

Minn.,  St.  Paul — Store  and  Office — Bar- 
rett &  Zimmerman,  Prior  and  University 
Aves.,  general  contract  2  story  and  base- 
ment, 54  X  165  x  180  X  230  ft.,  brick,  con- 
crete and  stone,  to  Carlsted  Bros.,  542 
Builders  Exch.,  Minneapolis.  Total  cost 
$150,000.     Noted  Jan.  25. 

Kan.,  .iVrkansas  City — Store  and  Office — 
G.  H.  Gassman,  801  North  3rd  St.,  will 
build  5  story  and  basement,  49  x  100  ft., 
rein. -con.,  stone,  brick  and  terra  cotta.  by 
day  labor.  $200,000.  T.  W.  "Williamson  & 
Co.,  312  Central  Natl.  Bank  Bldg.,  Topeka, 
archts.     Noted  June  7. 

Kan..  Emporia  —  Bank  and  Office  — 
Citizens  Natl.  Bank.  5  story  and  basement, 
43  X  130  ft.,  brick  and  concrete,  to  Vaughn 
CQnstr.,  W.  O.  W.  Bldg..  Omaha,  $225,000. 
Noted-  May  24. 

Kan,.  Topeka  —  Office  —  Trinity  Benefit 
Assn.,  3  story  and  part  basement.  100  x  130 
ft.,  rein. -con.  and  tile,  to  F.  M.  Spencer  & 
Son.  10th  and  Van  Buren  Sts.  Archts.  est. 
$200,000. 

Neb,,  rincoln — Hospital — City,  4  story 
and  basement,  54  x  264  ft.,  rein.-con.  brick 
and  stone,  7th  and  Sewell  Sts.,  general  con- 
tract, to  E.  Rokahr  &  Sons,  1743  South 
24th    St.,    $218,615.      Noted   Feb.    8. 

X.  D.,  Minot — Hospital — Trinity  Lutheran 
Hospital  Assn.,  gLneral  contract  5  story 
and  basement,  38  x  120  ft.,  rein.-con.,  brick, 
tile  and  stone,  to  S.  Olsen,  Minot,  $105,000. 
Noted  Apr.  26. 

Ark..  Pine  Bluff  —  Theatre  —  Saenger 
.\musement  Co.  general  contract  theatre,  to 
Stewart  McGehee  Constr.  Co.,  Kahn  Bldg., 
Little  Rock.  $162,000. 

Calif.,  Glendale — Bank  and  Office — Secu- 
rity Trust  &  Savings  Bank,  500  South  Spring 
St.,  Los  Angeles,  6  story,  brick  and  steel, 
Bway.,  general  contract  to  J.  V.  Neil  Co., 
I.  W.  Hellman  Bldg.,  Los  Angeles,  $230,000. 
Noted  June  7. 

Que.,  Montreal  —  School  —  Protestant 
School  Bd.,  Belmont  St.,  3  story,  Rielle  St., 


general  contract  to  J.  Sheaver  &  Co..  St. 
Patrick  St..  $228,111  ;  plumbing  and  heatmg 
to  J.  Tweedle  &  Co.,  163  Lagch  St.,  $60,484. 
Ont.,  North  Bay — Office — Temiskaming  & 
Northern  Ontario  Ry.,  3  story  and  base- 
ment, 600  X  100  ft.,  rein.-con..  brick  and 
stone.  Regina  St.,  general  contract  to  Hill, 
Clarke  &  Francis.  New  Li.skeard.  Engrs. 
est.     $150,000.      Noted   June    7. 

Federal  Government  \york 

PROPOSED    WORK 

N.  Y.,  New  York — Nurses'  Quarters — U.  S. 
Veterans'  Bureau.  Arlington  Bldg.,  Wash., 
D.  C,  rejected  bids  construction  complete, 
incl.  mechanical  equipment,  nurses'  quar- 
ters at  U.  S.  Veterans'  Hospital,  Bronx, 
here.     Will  readvertise.     Noted  May  24. 

Va„  Norfolk — Heating  Main.s — Spec.  4840 
— Bureau  Yards  &  Docks,  Navy  Dept., 
Wash,.  D.  C,  rejected  bids  heating  mains  at 
Navy  Yard,  here.     Noted  June  21. 

Tex.,  Ft.  Worth — Helium  Plant — U.  S. 
Government.  Wash.,  or  c/o  A.  G.  Olson, 
commander  V.  S.  Helium  Plant.  Decatur 
Rd.,  had  plans  prepared  enlarging  and  im- 
proving helium  plant,  incl.  new  machinery, 
here.  W.  I.  Wicks,  U.  S.  Bureau  Mines, 
engr. 

Tex.,  Galveston — Seawall  Extension— 
U  S  "Engineer.  Galveston,  plans  2.850  ft. 
rein.-con.  extension  to  east  end  of  seawall. 
L.  M.  Adams,  dist.  engr. 

Calif  San  Diego — Barracks — Spec.  4765 
—Bureau  Yards  &  Docks,  Navy  Dept., 
Wash  D  C  rejected  bids  barracks  build- 
ings at  Naval  Base,  here.     Noted  June  14, 

Calif..  San  Diego — Roads— Spec.  4766-— 
Bureau  Yards  &  Docks,  Navy  Dept..  Wash.. 
D  C  rejected  bids  roads,  walks,  curbs  and 
grading  at  Naval  Operating  Base,  here. 
Noted  June   7. 

Calif.  San  Diego — Service  Extensions — 
Spec  4764 — Bureau  Y'ards  &  Docks,  Navy 
Dept.  Wash..  D.  C,  rejected  bids  service 
extensions  to  Marine  Barracks  A-1  and 
C-2,  at  Naval  Base,  here.     Noted  May  31. 

Panama — Towers — Spec.  4858 — Bureau 
Yards  &  Docks,  Navy  Dept.,  Wash.,  D.  C, 
plans  dismantling  towers  at  St.  Petersburg, 
Fla.,  and  re-erecting  same  here. 
BIDS  DESIRED 
Md.,  Baltimore— Dredging— July  31,  at 
office  U.  S.  Engineer,  dredging  m  Queens- 
town  Harbor,  Md. ;  adv.  this  issue. 

D  0.  Wash. — Intake  Chamber,  etc. — 
July  20,'  at  office  U.  S.  Engineer,  250  Old 
Land  Office  Bldg.,  Items  a,  b  and  c  being 
intake  chamber,  cut  and  cover  conduit  and 
tunnel  respectively  of  water  supply  conduit 
for  Dist.  of  Columbia  ;  adv.  this  issue. 

Minn.,  Duluth  —  Removing  Superstruc- 
ture, etc.— July  3,  at  office  U.  S.  Engineer, 
Custom  House,  removing  superstructure 
and  replacing  stone  riprap.  West  Break- 
water. Upper  Entrance  Keweenau  Water- 
way,  Mich. 

Tex..  Galveston — Dredging — July  21  at 
office  V.  S.  Engineer,  Galveston,  dredging  m 
Texas  City  Channel ;  adv.  this  issue. 

Washington — Bridge — July  2,  by  C.  H. 
Goodwin,  ch.  engr.  U.  S.  Natl.  Park  Serv., 
at  office  Superintendent  of  Park.  Longmire, 
198  ft.  steel  cable  highway  span,  in  Ranier 
Natl.  Park. 

California — Bridges — July  3  by  C.  H. 
Sweetser.  dist.  engr.,  U.  S.  Bureau  Pub. 
Rds.,  Mills  Bldg,,  San  Francisco.  Pine 
Creek  Bridge,  three  40  ft.  concrete  girders 
and  Alviso  Creek  Bridge,  two  4  0  ft.  girders 
on  concrete  piers  and  abutments,  in  Santa 
Barbara  Co.     Noted  May  17. 

BIDS   RECEIVED 
B.  I.,  Providence — Dredging — U.   S.  Engi- 
neer, Providence,   dredging  in  Harbor,  from 
Morris  &  Cummings  Dredging  Co..  17  State 
St.,  New  York  City,  $0,154.     Noted  May  24. 
N.  Y.,  Geneva — Remodeling — Treas.  Dept., 
■Wash.,     D.     C.     remodeling    and    enlarging 
U.   S.  Post  Office,   here,   from   Pearce   Bros., 
Inc,    220    West    42nd    St.,    New    York    City, 
$14,958.     Noted  May  31. 
D.  C,  Wash. — Generators,  etc. — Chief  of 
'  Engineers,  U.  S.  A.,   2825   Munitions    Bldg., 
seven  150  kw.  and  30  kw.  Diesel  generating 
sets    complete    with    auxiliaries,    etc..    from 
Pacific  Diesel  Engine  Co.,  2896  Glascock  St., 
Oakland,  Calif.,   $125,650. 

Ky.,  Dawson  Springs— ^Recreation  Build- 
ing, etc. — U.  S.  Veterans'  Bureau.  Arlington 
Bldg.,  Wash.,  D.  C,  recreation  building  and 
officers'  quarters,  here.  (1)  work  complete, 
from  J.  C.  Miller.  Campbellsville,  (1)  $117,- 
000  (2)  $2,500  (3)  $11,000  (4)  $51,000  (ISO 
days).     Noted  May  18. 


Mich.,  Marquette — Breakwater — U.  S.  En- 
gineer, Custom  House,  Duluth,  Minn.,  re- 
pairs to  breakwater,  here,  from  Tidorocher 
Co.,  Detour,   $62,379.     Noted  May  31. 

Washington — Road — C.  H.  Purcell.  dist. 
engr.,  U.  S.  Bureau  Pub.  Rds.,  Post  Office, 
Portland,  Ore.,  grading  and  surfacing  2.5- 
mi.  Randle-Yakima  Highway.  Ranier  Natl. 
Forest  Rd..  Lewis  Co..  from  Lucich  &  Co., 
Seattle,  9,700  cu.yd.  rock  excav.  $1.40,  15,- 
700  cu.yd.  earth  excav.  $0.65,  5,500  cu.yd.- 
surfacing  $2.85,  300  cu.yd.  maintenance 
gravel  or  broken  stone  $2.70,  etc.,  total  $46,- 
380.     Noted  May  31. 

Calif.,  San  Diego — U.  S.  Engineer  Office, 
Central  Bldg..  Los  Angeles,  dredging  from 
United  Dredging  Co..  Central  Bldg.,  Los 
Angeles,  Area  D,  75,000  cu.yd.  $0,225  and 
Area  E,  430,000  cu.yd.  $0,229.  Noted 
May  18. 

CONTR.\CTS   AW.4RDED 

R.  I.,  Providence — Dredging — U.  S.  Engi- 
neer, dredging  in  Duck  Island  Harbor, 
Conn.,  to  Columbia  Dredging  Co.,  30 
Church  St.,  New  York  City,  $36,800.  Noted 
June    14. 

N.  Y.,  New  York — Dike — U.  S.  Engineer, 
616  .Army  Bklg..  3.400  ft.  timber  dike  north 
of  '  Shooters  Island,  New  Y'ork  and  Ne-w 
Jersey,  to  Rhodes  &  Manvel,  Inc.,  90  West 
St.,    $75,786.      Noted    May    10. 

N.  J.,  Lakehurst — Hangar — Spec.  4849 — 
Bureau  Yards  &  Docks,  Wash.,  D.  C,  bal- 
loon hangar  here,  to  Donnell-Zane  Co., 
233  Bway.,  New  Y'ork  City,  $5,118  (12 
days). 

Pa.,  Phila. — Dredging — U.  S.  Engineer, 
815  Witherspoon  Bldg..  dredging  in  Dela- 
ware River,  Phila.  Harbor,  201,000  cu.yd. 
excav.,  maximum  allowable  overdepth  84,000 
cu.yd..  to  Amer.  Dredging  Co.,  Mariner  and 
Merchant  Bldg.,   $68,340.     Noted  June  14. 

Md..  Perrj-vUle — Piping — Treas.  Dept., 
Wash.,  D.  C,  installing  underground  steam 
piping,  etc,  at  V.  S.  Veterans'  Hospital, 
here,  to  Enterprise  Steam  and  Hot  water 
Heating  Co..  600  North  Howard  St^ Balti- 
more, Md.,   $1S,625.     Noted  May  31. 

D.  C,  Wash.  —  Laboratory  —  Bureau  of 
Standards,  high  tension  laboratory,  to  C.  A. 
Hofferberth  Constr.  Co.,  Woodward  Bldg., 
$_11,340. 

Fla.,  Pensacola — Bulkhead — Spec.  4837 — 
Bureau  Yards  &  Docks,  Navy  Dept., 
Wash.,  D.  C,  replacing  bulkhfcad  a,t  Naval 
Air  Station,  to  C.  H.  Turner,  17i  South 
Palatax  St.,  $31,994  (240  days).  Noted 
June  7. 

Mich.,  Port  Huron — Dredging — TT.  S.  En- 
gineer, Detroit,  dredging  Black  River 
Channel,  here,  to  Port  Huron  Sulphite  & 
Paper  Co.,   Port  Huron.    $12,700. 

Minn,.  St.  Clond — Hospital — Spec.  4828 — 
Bureau  Y'ards  &  Docks,  Navy  Dept..  Wash., 
D.  C,  hospital  group  for  U.  S.  Veterans 
Hospital,  here,  to  Carter-Halls-Aldinger 
Co.,  Ltd.,  Jlinneapolis.  Minn.,  Item  6,  con- 
struction of  buildings,  pipe  tunnels  and 
covered  walks.  $422,837:  H.  Kelly  &  Co.. 
Plymouth  Bldg.,  Minneapolis,  plumbing, 
and   drainage.    $112,500.      Noted   June    21. 

Panama — Towers  —  Spec.  4858  —  Bureau 
Yards  &  Docks.  Navy  Dept.,  Wash,,  D.  C, 
dismantling  towers  at  St.  Petersburg.  Fla. 
and  erecting  same  at  La  Palma,  C.  Z.,  to 
Donnell-Zane  Co..  233  Bway.,  New  York 
City,   $2,078.      Noted  June  7. 


Miscellaneous 


PROPOSED    WORK 

Conveyors     etc. — Somerville,     Mass. — See 

"Industrial  Work." 

Car  Barns,  etc.-^Meridcn,  Conn. — Con- 
necticut Co.,  127  Church  St.,  New  Haven, 
plans  car  barns,  etc..  brick,  plain  founda- 
tion, Capitol  Ave.,  here.  To  exceed  $150,- 
000.     Private  plans. 

Sea  Wall,  eto^Greenwood,  aiiss. — Mak- 
ing plans  sea  wall  left  bank  Y'azoo  River. 
$15,000  :  also  28.000  lin.ft.  single  light  lamp 
post  system.     W.  S.  Hawkins,  engr. 

Power  Line  Extensions,  etc. — Lenoir  City, 
Tenn. — Tennessee  Electric  Power  Co..  Ham- 
ilton Natl.  Bank  Bldg.,  Ch.attanooga,  re- 
cently purchased  plant  here  and  will  pro- 
vide additional  service,  line  extensions, 
transformers,  etc.     $25,000. 

Automatic  Signal  System  —  Kentucky  — 
Louisville  &  Nashville  R.R.  Co.,  10th  St. 
and  Bway.,  Louisville,  plans  equipping  and 
installing  automatic  signal  system  from 
Louisville  to  Nashville,  187  mi.  long,  $1,- 
000,000.     W.  H.  Courtenay.  ch.  engr. 

Fill — Ohio — See    "Streets   and   Roads." 

Stadium — Y'oungstown,  O. — Bd.  Educ, 
20  West  Wood  St.,  rejected  bids  June  20,  1st 
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Miscellaneous    (Continued) 
unit   of   South    High   Stadium,  consisting  of 
17  tiers,  398  ft.  long,  rein. -con.  seats.    $30,- 
000.      New  plans   will    be   prepared.      Noted 
Dec.   14. 

Transmission  Line — Beaver  Dam,  Wis.— 
Wisconsin  Light  Power  &  Heat  Co..  Gay 
Bldg..  Madison,  plans  10  mi.  high  voltage 
transmission  line  along  Beaver  Dam  High- 
way.     $25,000.      Engineer    not    selected. 

Retaining  Wall,  etc. — Cedar  Bapids,  la. — 
See  "Bridges." 

Units.  Gates,  etc — ^Slarlnett*,  Wis. — Me- 
nominee &  Marinette  Light  &  Traction  Co. 
having  plans  prepared  for  excavation  of  tail 
race,  additional  vertical  units  and  additional 
flood  and  sluice  gates.  Mead  &  Seastone, 
Journal  Bldg.,  Madison,  engrs. 

Power  Vnit.  etc. — Peshtigo,  Wis. — North 
Eastern  Power  Co.,  559  Marshall  St.,  Mil- 
waukee, having  plans  prepared  new  4.000 
kva.  unit  in  power  plant  and  strengthening 
old  dam  incl.  new  abutments,  gates,  etc., 
here.  $50,000.  Mead  &  Seastone,  Journal 
Bldg.,  Madison,  engrs. 

Transmission  Line — Stockton.  Mo. — See 
"Industrial  Works." 

Pipe  lyine,  etc. — Corsicana,  Tex, — Humble 
Oil  Co.,  Great  Southwestern  Life  Bldg., 
Dallas,  plans  20  steel  storage  tanks,  each 
80,000  gal,  capacity,  also  pipe  line.  $500,000. 
Private  plans. 

Underpass — Ft.  Worth,  Tex. — City  plans 
underpass  on  4th  St.  under  Rock  Island 
R.R.  tracks.  $75,000.  D.  L.  Lewis,  city 
engr. 

I^Tee  —  Waxahachie,  Tex. — ^Ellis  Co. 
Levee  Dist.  11.  plans  to  reclaim  1,500  acres, 
levees  on  North  Side  of  Chambers  Creek. 
$52,000.     W.  H.  Stovall,  co.  judge. 

Electroliers — Fresno,  Calif. — Had  plans 
prepared  furnishing  and  installing  155  elec- 
troliers with  appurtenances  in  portions  of 
Kerchoff  Ave.,  Huntington  Blvd.,  etc.,  c.i. 
and  steel  standards  with  single  globe  and 
lamp,  set  on  concrete  foundations.  2  ft. 
deep.  2  ft.  wide,  conduit  to  be  galvanized 
metal  tubing  containing  wire  conductors.  To 
exceed    $25,000.      W.    StranahRn,   city   engr. 

Loading  ^Vharves — Petalnma,  Calif. — See 
"Industrial  Works." 

River  Levee — Sacramento,  Calif. — H.  G. 
Denton,  city  elk.,  takes  bids  about  July  5, 
constructing  river  levee,  concrete  revetment. 
To  exceed  $75,000.     A.  Givan,  city  engr. 

pUrs San   Francisro,    CaUf. — State     Bd. 

Harbor  Comrs.,  Ferry  Bldg.,  having  pre- 
liminary plans  prepared  3  piers,  from  2So 
ft.  to  350  ft.  wide  and  from  1,200  to  1..tOO 
ft.  long,  with  sheds  115  ft.  wide.  F.  G. 
White,  Ferry  Bldg.,  ch.  engr. 

Snbway — San  Francisco.  Calif. — State  Bd. 
Harbor  Comrs.,  Ferry  Bldg.,  having  prelim- 
inary plans  prepared  for  subway  extendmg 
from  Ferrv  Loop  with  terminals  at  Mer- 
chant and  Mission  Sts..  distance  of  2  city 
blocks.  To  exceed  $25,000.  F.  G.  ^\^llte, 
ch.  engr. 

Power  Development — Montreal,  Que. — 
Canadian  Paper  Board  Co.,  Seigneurs  St., 
plans  developing  8O0  hp.,  partly  water  tur- 
bines and  balance  steam  driven  fl<^<^''"lc 
generator.s,  on  Lachine  Canal.  $200,000. 
Kerry  &  Chace,  Confederation  Life  Bldg., 
Toronto,   engrs. 

Bathing  Pool — Hamilton,  Ont. — City  plans 
concrete  bathing  pool  with  sterilization 
equipment  in  Dundurn  Park.  $25,000.  ". 
L.  McFauI.  city  engr. 

Power  Development  ^Bancroft,  Ont. — 
Bancroft  Light.  Heat  &  Power  Co.  plans 
development  of  2.500  hp.  at  High  Falls  on 
Madawaska  River,  about  60  ft.  head.  $300,- 
000.     Prlvnte  plans. 

'  Tran«inl««lon  Line  —  Toronto,  Ont. — 
Hydro  Electric  Power  Comn.  of  Ontario. 
U"0  miversitv  Ave.,  plans  3J  ml.  IIO.OIIO 
volt  steel  tower  transmission  line  along 
waterfront  from  Humber  River  to  Strachan 
Ave.    $75,000.    F.   A.   Gaby,  ch.   engr. 

BIDS    DF.SIRKD 

Asphalllr  Cement,  etc. — New  York,  N.  T. 
—July  2,  bv  J.  Miller,  pres.  Manhattan 
Boro.  Municipal  Bldg.,  800,000  ga.1.  asphal- 
tic  cement  15,ono  cu.yd.  asphalt  wenrlng 
surface  Band  and  300,000  wood  paving 
blocks. 

Tlmb«r — Webb.  N.  V,— July  20,  by  Water 
Control  Comn.,  at  omce  State  Engineer,  l.^s 
State  St.,  Albany,  purchasing  and  remov- 
ing merchantable  timber  and  salable  wood 
upon  state  land  around  shorfs  of  Stilhv.it'r 
R^,„rvoir;  bids  bv  lid  HU<-k  River  r.'C'i- 
latlng  Dlst  ,  at  office  Wnttr  Control  f'omn.. 
158  Slate  St..  Albany,  riearing  unmerrbant- 
ahle  timber  and  timber  growth  from  land 
around  and  above  pxlstlng  Stillwater  ll'sfr- 
vnlr,  etc,  here.  E.  H.  Culllngs,  sery.  I'.'l. 
Black  River  Regulating  DIst.  ;  adv.  tbl^ 
Issue. 

Undergronnd  Relarn  Llnen^Jfew  V"rk, 
N.    Y.— July    2,    by    Dcpl.    Pub.    W--"   -^ 


Municipal  Bldg.,  renewing  and  repairing 
underground  return  lines,  on  Randalls 
Island.     B.   S.  Coler,  comr. 

Landing — New  Orleans,  La. — July  5,  by 
Bd.  Port  Comrs.,  200  New  Court  Bldg..  fur- 
nishings and  erecting  Poland  St.  landing, 
Contr.  A  involves  216  tons  structural  steel 
framing  for  shed  (requisition  E.  D.  13,554)  ; 
Contr.  B  4.550  sq.ft.  steel  rolling  doors 
(requisition   E.    D.    13,455). 

Power  Equipment,  ete. — Tavlorville,  lU. 
—July  16,  by  T.  E.  Hobson,  mayor,  and  Bd. 
Aldermen,  complete  power  plant  equipment 
and  distribution  system ;   adv.    this   issue. 

Pier — San  Diego.  Calif. — July  11,  by  City 
Council,  constructine  portion  of  mole  type 
pier  project,  incl.  concrete  wharves,  also 
sides  and  ends  of  pier  wall.  $300,000.  F.  G. 
White,  Ferry  Bldg.,  San  Francisco,  engr. 
Noted  Apr.  4. 

BIDS   RECEIVED 
Portland       Cement — St.      Panl.       Minn. — 

H.  W.  Austin,  city  purch.  agt.,  June  18,  253 
bbl.  Portland  cement,  for  Dept.  Pub.  Wks., 
from  Coming-Donohue  Brick  Co.,  614  Ryan. 
Bldg. ;  Minnesota  Lime  &  Cement  Co.. 
Marshall  Ave.  and  Albert  St. ;  Speakes  Co., 
Griggs  and  Fuller  Sts. ;  Stiefel  Material  Co.. 
501  Concord  St. :  St.  Paul  Builders  Ma- 
terial Co..  605  Ryan  Bldg,.  Thompson 
Yards,  Inc.,  2694  University  Ave.,  all  above 
bid  $2.70  per  bbl.  without  sack,  delivered, 
subject  to  2  per  cent  discount  for  payment 
within  10  days.     Noted  June  14. 

Sandstone  Blocks — St.  Pan!,  Minn. — H.  W. 
Austin,  city  purch.  agt..  800  sq.yd.  sandstone 
blocks  for  Dept.  Pub.  Wks..  from  Sandstone 
Quarries  Co..  510  Plymouth  Bldg..  Minne- 
apolis, $2.74  per  sq.yd.,  f.o.b.  cars  St  Paul. 
Noted  June  14. 

CONTRACTS    AWARDED 

Tower — Hartford.  Cnnn. — Fuller  Brush 
Co.,  647  Main  St.,  4  storv  tower,  brick  ve- 
neer and  steel,  to  R.  G.  Bent  Co.,  183  Ann 
St.,  $46,000.     Noted  May  24. 

Paving  Blocks — New  York,  N.  Y. — Bd. 
Purch.,  Municipal  Bldg.,  creosoted  wood 
paving  blocks,  to  W.  J.  Fitzgerald,  347 
West   45th   St.,   $22,565.      Noted    June    14. 

Subway  Changes — New  York.  N.  Y. — 
Transit  Comn.,  49  Lafayette  St.,  June  2i- 
making  changes  in  subway  structure  at 
Bway.  incidental  to  widening  of  We.st  32nd 
St.  and  constructing  ventilation  flue  at  West 
32nd  St.  and  Bway..  Routes  4  and  36.  Man- 
hattan Boro,  from  Benedetto  &  Sanssez, 
Franklin  St.,  .\storia,  $29,500,  Noted 
June  14. 

Structural  Steel — LoulHville,  Ky. — Louis- 
ville &  Nashville  R.R.  Co.,  lOlh  St.  and 
Bway.,  in  market  for  150  tons  structural 
steel  for  bridge  work  to  be  done  by  day 
labor.  $9.000-$10,000.  W.  H.  Courtenay, 
ch.  engr. 

nradr  Separation — Detroit,  Midi. — Grand 
Trunk  Ry.,  Brush  St.  Terminal,  grade  sep- 
aration on  Dequindre  St.  line  from  Orleans 
to  Fort  Sts.,  Incl.  excavation  and  construc- 
tion of  bridges  at  intersections  of  railroad 
with  Jeffer.son  Ave.,  Earned  and  Congress 
Sts.,  to  W.  E.  Lennane.  2631  Woodward 
Ave..  $341,535.     Noted  Jan.  IS. 

Granite,  etc. — Detroit,  Mich — To  Wiscon- 
sin Granite  Co,,  11  South  La  Salle  St.,  Chi- 
cago, 500.000  granite  blocks  $106  per  M, 
10,650  cu,vd,  crushed  granite  f,o.b.  Detroit, 
$4.64  per  cu.yd.,  total   $102,416. 

Wharf  and  Dock — Detroit,  MIeh. — Pub. 
Lighting  Comn..  Atwatcr  St.,  E..  rein.-con. 
wharf  and  dock,  at  site  of  proposed  light- 
ing plant,  to  Grelllng  Bros.  100  BIk.  E.  Wal- 
nut St.,  Green  Bay,  Wis.,  $417,400.  Noted 
June   7. 

Dike,  et*.  —  Blron.  (Wisconsin  Rapids 
P.  O,),  WU. — Consolidated  Water  Power  & 
Paper  Co..  Wisconsin  Rapids,  2  ml.  dike, 
100,000  cu,yd.,  approximately  10,000  cu  yd. 
rip  rap,  10,000  cu,yd,  rock  excav,.  In  con- 
nection with  drainage  project,  to  Rood 
Constr.   Co.,   Wlscondn   Rapids, 

Athletic  Stadlnm — Madlaon.  Wis, — Uni- 
versity of  Wisconsin,  addition  to  athletic 
stadium,  rein. -con.  and  steel,  to  O.  Nelson, 
1117   Johnson   St.,   $50. 499. 

jlnnt — Milwaukee,  Wis. — Audllorlum  Bd., 
5lh  and  f'edar  .Sts..  copper  roof  on  Audi- 
torium, to  A.  G.  Ooplhei  Co.,  SIS  Winne- 
bago St.,  $67,974.  

Mez-hnnlml      F.<inlpmenl.      ete.  —   Dentnn. 
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Bids:  July  9. 

State  Highway  Work 

Trenton,    N.   J. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  State  Highway  Com- 
mission of  New  Jersey  for  the  construction 
of  the  following: 

Route  No.  1,  Section  No.  12,  Rahwav 
Avenue.  Elizabeth,  in  the  Countv  of  Union. 
Estimated  3,360  cu.yds.  of  excavation,  and 
24,550  sq.yds.  of  sheet  asphalt  pavement  on 
a  6-in.  concrete  base. 

Bids  will  be  received  at  the  Assembly 
Chamber.  State  House,  Trenton,  New  Jer- 
sey, on  Monday.  July  9th,  1923,  at  11:00 
a.m..  Standard  Time,  and  opened  and  read 
immediately   thereafter. 

Route  No.  10.  Section  No.  IC,  Bluff  Hoad- 
Anderson  Avenue,  in  the  County  of  Bergen. 
Estimated  1.S65  cu.yds.  of  earth  excavation, 
3,500  cu.yds.  of  rock  excavation,  and  6,870 
sq.yds.  of  double  line  eight-Inch  (8-in.)  re- 
inforced concrete  pavement. 

Bids  will  be  received  at  the  Assembly 
Chamber,  State  House,  Trenton,  New  Jer- 
sey, on  Monday,  July  9th,  1923,  at  11:15 
a,m..  Standard  Time,  and  opened  and  read 
immediately   thereafter. 

Route  No.  10,  Section  No.  2,  Broad 
Avenue-Glenn  Road,  in  the  County  of  Ber- 
gen. Estimated  7,4  76  cu.yds.  of  excavation, 
and  17.S25  sq.yds.  of  double  line  eight-inch 
(S-in.)    reinforced  concrete  pavement. 

Bids  will  be  received  at  the  Assembly 
Chamber,  State  House,  Trenton,  New  Jer- 
sey, on  Jlonday,  July  9th,  1923.  at  11:30 
a.m..  Standard  Time,  and  opened  and  read 
immediately  thereafter. 

Drawing,  specifications  and  form  of  bid, 
contract  and  bond  for  the  proposed  work 
are  on  file  in  the  office  of  the  State  High- 
way Department,  Trenton,  New  Jersey,  and 
may  be  inspected  by  prospective  bidders. 
Plans  will  be  furnished  on  deposit  of  Ten 
Dollars  ($in.oo)  upon  application  to  the 
State  Highway  Department,  9th  floor.  Broad 
St.  Bank  Building,  Trenton,  New  Jersey. 
Bids  must  be  made  on  the  standard  proposal 
forms  in  the  manner  designated  therein, 
and  as  required  by  the  1922  specifications, 
same  to  be  enclosed  in  sealed  special  ad- 
dressed envelopes  bearing  the  name  and  ad- 
dress of  bidder  and  the  name  and  section 
of  the  route  on  the  outside,  and  must  be 
accompanied  by  a  certified  check  drawn  to 
the  order  of  the  Treasurer  of  the  State  of 
New  Jersey  for  not  less  than  ten  per  cent 
(iO"r)  of  the  amount  of  the  bid,  provided 
that  the  .said  certificate  check  shall  not  be 
less  than  $5nii.O0  nor  more  than  $20,000.00 
and  be  delivered  at  the  above  place  on  or 
before  the  hour  named.  Copies  of  the 
standard  proposal  form  and  special  ad- 
dressed envelopes  will  be  furnished  on  ap- 
plication. Bids  not  enclosed  In  special  en- 
velopes will  be  considered  Informal  and  will 
not  be  opened. 

Each  bidder  must  accompany  his  bid  with 
a  certificate  from  a  surety  company  duly 
authorized  to  ilo  business  in  this  .State, 
stating  that  such  surety  company  will  pro- 
vide said  bidder  with  a  bond  In  such  sum 
as  Is  required  In  and  In  accordance  with  the 
provisions  of  the  .said  specifications,  condi- 
tioned for  the  faithful  perform.Tncc  of  the 
provisions  of  the  contract  and  specifications. 
Each  bidder  must  also  accompany  his  bid 
with  a  Statement  of  Equipment"  properly 
filled  out. 

Bv  order  of  the  State  Hlghwav  rnmmlg- 
fllon.  A.  LEE  GR6VER. 

Chief  Clerk. 

Bids:  July  17   (date  extended). 

Paving 

Pottsvllle,  Pa. 

Sealed  proposals  will  be  received  by  the 
City  Counill  of  rotlsvllle,  Pa,,  up  to  7:30 
o'clock  p.m.  StandanI  Time  of  T<ie»day, 
July  17,  1923,  for  p,TVlng  and  Improving 
portions  of  several  streets  of  the  City, 

The  work  proposed  consists  of  Inylng 
approxiniat.  1>  tlilrtv-flve  thousand  (35.000) 
squnre  vrirdx  of  street  paving  on  a  concretP 
nil    Tir  .-r«sBr>-    grading,    adjustment 


r   rurt.i 


nmin 


fhr 


Street    righting    Hrnirm — Tex,,    Itrigewood 

See     "WalTWnrks." 

(.ruin     I  l.inlnr—  Ft.     Worth,    Ten.  —  Ft.       r. 

■     Knsi     Ist     SI.,      to    nrrrpt    n„v    i,i 
I.TSO.nno     hu.      the  City  Interests 
Cng.  Co.,   Wood- 
$1,500,000. 


right  .to 
"f   bids   or 

ron>:|l|rTf  .1       1110      bcSt      for 

JOHN  H.   PTRAUCH. 

City  Engineer. 
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Bids:  August.  7. 

Neches  River  Bridge 

Beaumont.   Tex. 

Sealed  proposals  addressed  to  B.  B.  John- 
son, County  Judge.  Jefferson  County  for 
the  construction  of  the  proposed  Neches 
River  Bridge  at  Beaumont,  Texas,  will  be 
received  at  the  office  of  the  County  Judge, 
at  Beaumont,  until  11  o'clock.  A.M.,  Tues- 
day, August  7,  1923,  and  then  publicly 
opened  and  read. 
DESCRIPTION  OF  WORK  TO  BE  DONE 

Furnishing  of  materials  for  and  construc- 
tion of  a  122  ft.  single  leaf  bascule  span  with 
necessary  electrical  operation  devices  and 
gasoline  auxiliary;  two  150  ft.  steel  ap- 
proach trusses;  nine  33  ft.  concrete  girder 
spans  ;  fivve  35  ft.  concrete  girder  spans  and 
approximatelv  2,000  ft.  of  19  foot  span 
creosoted  timber  trestle.  Foundation  of 
bascule  and  approach  trusses  to  be  con- 
crete piers  on  timber  piling ;  concrete  piles 
for  33  ft.  concrete  spans;  concrete  bents 
on  timber  piles  for  35  ft.  concrete  spans, 
and  creosoted  timber  piles  for  timber  spans. 

Bids  will  be  considered  as  follows:  (1) 
For  the  entire  project  if  accompanied  by  a 
certified  or  cashiers  check  for  twenty-four 
thousand  dollars  ($24,000.00)  ;  (2)  For  sttel 
superstructure  if  accompanied  by  certified 
or  cashiers  check  for  eight  thousand 
($8,000.00)  dollars;  (3)  Concrete  substruc- 
ture for  steel  superstructure  if  accompanied 
by  certified  or  cashiers  check  for  eight 
thousand  ($8,000.00)  dollars;  (4)  For  com- 
bined concrete  and  timber  spans  if  accom- 
panied bv  certified  or  cashiers  check  for 
eight  thousand  ($8,000.00)  dollars.  These 
certified  or  cashiers  checks  must  be  made 
payable  without  recourse  to  the  order  of 
B.  B.  Johnson,  County  Judge  of  Jefferson 
County,  as  a  guarantee  that  the  bidder, 
if  successful  will  enter  into  contract  and 
make  bond  in  accordance  with  requirements 
of  the  specifications.  The  right  is  reser\'ed 
by  the  party  of  the  first  part  to  reject  any 
and  all  proposals  or  to  waive  all  technical- 
ities. 

Detailed  plans  and  specifications  may  be 
seen  at  the  office  of  k.  C.  Love,  County 
Engineer,  Beaumont,  Texas,  and  at  the 
office  of  the  State  Highway  Department. 
Austin.  Texas.  Copies  may  be  obtain  d 
from  the   County  Engineer  by  payment   of 

Proposals  shall  be  submitted  in  sealed 
envelopes  and  marked  "Bids  for  th"  con- 
struction of  the  Neches  River  Bridge  at 
Beaumont.    Texas." 

All  bids  receieved  will  be  retained  by  the 
County. 


Bids:  July  20. 

Purchase  of  Merchantable 
Timber 

Albany,  N.  Y. 

Sealed  bids  for  the  purchase  of  the  mer- 
chantable timber  and  salable  wood  upon  the 
lands  of  the  State  of  New  York  to  be 
flowed  by  the  enlargement  of  the  Stillwater 
Reservoir  on  the  Beaver  River  in  the  Town 
of  Webb.  Herkimer  County.  N.  Y..  will  be 
receivfd  by  the  Water  Control  Comission  at 
its  office  in  the  office  of  the  State  Engineer, 
158  State  St..  Albany.  N.  Y..  until  one 
o'clock  p.m..  Standard  Time,  on  the  twen- 
tieth day  of  July,  1923  ;  all  h-r's  and  pro- 
posals will  be  publicly  opened  and  read  at 
the  time  and  place  aforesaid. 

This  contract  will  include  the  purchase 
and  removal  of  the  merchantable  timber 
and  salable  wood  upon  the  State  land 
around  the  shores  of  the  existing  Still- 
water Reservoir  lying  below  a  contour  line 
approximatelv  19  feet  higher  than  the  crest 
of  the  spillway  of  the  existing  Stillwater 
Dam  and  above  the  flow  line  of  the  existing 
reservoir.  The  area  to  be  lumbered  ln» 
eludes  about   3160  acres  of  state  land. 

The  land  will  be  divided  into  two  sec- 
tipns.  designated  as  Section  I  and   II. 

Section  I  will  comprise  all  the  State 
land  to  be"  flowed  lying  west  of  the  east 
line  of  the  middle  one-third  of  Township  5, 
John  Brown's  Tract,  and  will  contain  ap- 
proximatelv  1000   acres. 

Section  II  will  comprise  all  the  State 
land  to  be  flowed  lying  east  of  the  east 
line  of  the  middle  one-third  of  Townshi.i  5, 
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John    Brown's    Tract    and    will    contain    ap- 
proximately 2160  acres. 

Separate  bids  must  be  made  for  each 
section,  but  a  bidder  may  bid  on  either  or 
both   sections. 

Ma  "IS  of  the  reservoir,  regulations  for 
lumbering  and  contract  forms  may  be  seen 
at  the  office  of  the  Water  Control  Com- 
mission and  the  Conservation  Commission 
at  Albany.  N.  Y.,  and  at  the  office  of  the 
Board  of  the  Black  River  Regulating  Dis- 
trict, Watertown,  N.  Y.  Copies  of  the 
maps,  forms  and  regulations  may  be  ob- 
tained from  the  Water  Control  Commission 
upon   request. 

EA'ery  bid  must  be  accompanied  by  a 
certified  check  upon  a  National  or  New 
York  State  Bank  payable  to  the  Water  Con- 
trol Commission  for  five  per  centum  (5%) 
of  the  amount  of  the  bid. 

The  Commission  reserves  the  right  to  re- 
ject any  or  all  bids  and  to  again  advertise 
for  further  bids. 

STATE   OF  NEW  YORK 
WATER  CONTROL,  COMMISSION 


Bids:   August  1st. 

Concrete  Arch  Bridge 

Binghamton.    N.   Y. 

Sealed  propo.«ials  for  the  construction  of 
a  five-span  reinforced  concrete  arch  bridge 
will  be  received  hv  the  Board  of  Contract 
and  Supply  (Orrin  J.  Pickering.  Secretary). 
IMunicipal  Building,  Binghamton,  New 
York,  until  three  o'clock  in  the  afternoon 
of  Wednesday.  August   1st,  1923. 

The  work  covers  the  bridge,  its  ap- 
proaches and  all  appurtenances  such  as 
paving,  curbing  and  lighting.  The  work  in- 
cludes among  its  items  approximately 
11.600  cu.yds.  of  concrete  (not  including 
pavement  base),  9500  sq.yds.  of  paving 
and  310  tons  of  metal  reinforcement.  This 
list  of  items  is  not  complete  but  is  merely 
given  to   indicate  the  size  of  the  job. 

Proposals  must  be  on  forms  furnished 
by  the  City.  Plans,  specifications  and  pro- 
posal sheets  may  be  secured  from  the  City 
Engineer  until  July  25th.  Applications  for 
such  .plans  and  specifications  must  be  ac- 
companied bv  $25.  in  cash  or  by  a  certified 
check  tor  like  amount.  This  deposit  will  be 
returned  to  all  who  bid  on  the  work  and 
3lso  to  all  who  do  not  bid  but  who  return 
the  plans  and  specifications  in  good  order 
not    later    than    July    30th. 

Bidders  must  examine  the  site  either 
personally  or  by  an  authorized  represienta- 
tive  at  least  seven  days  before  the  receipt 
of  bids. 

Each  proposal  must  be  accompanied  by  a 
deposit  equal  in  amount  to  five  per  cent  of 
the  bid  in  cash  or  by  a  certified  check  (or  a 
like  amount.  The  successful  bidder  will  be 
required  to  give  a  surety  company  bond 
and  to  enter  into  a  contract  with  the  City 
of  Binghamton  for  the  performance  of  the 
work. 

Board    of    Contract    and    Supply   of   the 

City    of    Binghamton,    N.    Y. 

By  W.  EARL,  WELLER. 

City  Engineer. 


Bids:   July  26. 

Hydraulic  Dredging 

New    Orleans,    La. 

Sealed  proposals  will  be  received  by  the 
Board  of  Commissioners  of  the  Port  of  New 
Orleans  at  their  office.  Suite  200  New  Court 
Building,  until  3:00  P.M.,  Thursday,  July 
26,  1923.  and  then  publicly  opened  for 
hydraulic  dredging  from  750,000  to  1,500. 
000  cubic  yards  in  the  Inner  Harbor  N  ivi- 
gation  Canal  between  the  Lock  and  Louis- 
ville and   Nashville  R.R.  Bridge. 

A  deposit  of  $1,000.00  in  cash  or  certified 
check  is  required  with  each  proposal. 

A  bond  to  the  amount  of  fifty  per  cent 
(50%)  of  the  sum  bid  is  required  with 
notarial   contract. 

Specifications  and  proposal  forms  are  on 
file  in  the  office  of  the  Supervisor  of  Pur- 
chases, at  No.  1  Canal  Street.  New  Orleans, 
Louisiana.  Complete  sets  will  be  furnished 
to  prospective  bidders  on  deposit  of  $10 
which  will  be  refunded  to  depositors  wlio 
submit  proposals  or  return  sets  in  good 
condition. 

The  right  is  reserved  to  reject  any  or 
all  bids   and   to   waive   informalities. 

J.    H.    WALSH. 
General  Manager. 


OFFICIAL  PROPOSALS 


Bids:   July   10. 

Sewer  System  and  Ap- 
purtenances 

Essex  Junction,  Vt 

Sealed  proposals,  properly  endorsed,  for 
building  a  sewer  system  and  appurtenances 
in  the  Village  of  Essex  Junction,  Vermont 
will  be  received  by  the  Trustees  of  the  Vil- 
lage of  E.ssex  Junction  at  the  office  of  Allen 
Martin,  Village  Clerk  until  two  p.m.  July 
10,  1923.  at  which  time  they  will  be  pub- 
licly  opened   and  read. 

All  proposals  must  be  made  on  the  blanks 
furnished  by  the  Trustees  and  enclosed  in 
a  plain  sealed  envelope  addressed  to  Village 
Trustees,  Essex  Junction,  Vt.  and  en- 
dorsed "Proposal  for  Sewer  System." 

Each  proposal  must  be  accompanied  by 
a  certified  check  for  one  thousand  (1000) 
dollars,  made  payable  to  the  Treasurer  of 
the  Village  of  Essex  Junction,  Vt.  The 
certified  checks  of  the  unsuccessful  bidders 
will  be  promptly  returned  to  them  and  that 
of  the  successful  bidder  when  he  has  signed 
the  contract  and   executed   the  bond. 

A  bond  acceptable  to  the  Trustees  for 
fifty  (50)  per  cent  of  the  lump  sum  bid  will 
be  required  of  the  successful  bidder  when 
the  contract   is   signed. 

The  proposed  system  calls  for  approxi- 
mately six  miles  of  sewers  from  6"  to  27" 
in  diameter. 

Plans  and  Specifications  may  be  obtained 
at  the  office  of  Allen  Martin,  Village  Clerk. 
Essex  Jet.,   Vt. 

A  deposit  of  ten  (10)  dollars  will  be  re- 
quired for  each  set  of  plans  and  specifica- 
tions, which  will  be  returned  if  the  plans 
and  specifications  are  returned  to  the 
Village  Clerk  by  July  20,   1923. 

The  Trustees  reserve  the  right  to  reject 
any  or  all  bids. 

D.  A.  EVANS. 
President. 


Bids:  July  12. 


Bridge 


Fort  Wayne,  Ind. 


Notice  is  hereby  given  that  the  Board  of 
County  Commissioners  of  Allen  County, 
Indiana,  will  receive  sealed  proposals  or 
bids  at  the  Auditor's  office  in  Allen  County. 
Indiana,  until  10  o'clock  A.  M.  on  the  12th 
day  of  July.  1923.  for  the  erection  and 
construction  of  a  bridge  over  the  Maumee 
River  at  Columbia  Street,  Fort  Wayne, 
Indiana. 

Plans  and  specifications  and  profiles  have 
been  adopted  by  the  Board  of  Commis- 
sioners and  are  "now  on  file  in  the  office  of 
the  County  Auditor  for  the  inspection  of 
bidders. 

Plans  and  specifications  can  be  had  on 
application  to  Orin  M.  Darling,  County 
Engineer.  Fort  Wayne,  Indiana. 

Bids  must  be  accompanied  by  a  good  and 
sufficient  bond  equ^l  to  double  the  amount 
of  the  bid.  as  required  by  law  and  the 
necessary  affidavits  required  by  law  in  the 
State  of  Indiana,  in  such  cases  made  and 
provided.         '  „      .    ,j 

Bonds  signed  by  two  or  more  freeholders 
and  residents  of  the  county,  or  by  a  prop- 
erly authorized  and  qualified  bonding  or 
surety  company,  will  be  accepted  by  the 
board.  . 

Bidders  must  submit  their  proposals,  bids 
and  affidavits  on  blank  forms  to  be  fur- 
nished by  the  County  Auditor  on  appli- 
cation. , 

The  Board  of  Commissioners  reserves  the 
right   to   reject   any  and   all   bids. 

By  order  of  the  County  Commissioners  or 

Allen  County,  Indiana.  

A.   J.    BAKER. 
GUST    F.    HILGEMAN, 
T.    J.    SHEEH.\N. 
Board  of  Count  v  Commissioners, 
Allen    County,    Indiana. 

JOHN    H.    JOHNSON,    .\uditor. 
Allen   County,  Indiana 


June  28,  1923 

Eng.   News-Recon 
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Bids:    July    5. 


Bridge 


^,     .  Freehold.  X.  J. 

Notice  IS  hereby  given  that  sealed  bids 
will  be  received  by  the  Board  of  Chosen 
Freeholders  o(  the  County  of  Monmouth 
for  the  construction  of  Bridge  No.  Mn-.30 
Water  St.,  Eng-lishtown.  consisting  of  one 
36'  skew  span  with  I  beams  encased  in  con- 
crete, a  30'  reinforced  concrete  roadway, 
two  6'  sidewalks  and  concrete  abutments 
on  a  timber  pile  foundation,  and  opened 
and  read  in  public  at  the  rooms  of  said 
board,  Court  House,  Freehold,  New  Jersev, 
on  July  5th,  1923,  at  11:00  a.m.,  daylight 
saving   time   . 

Drawings  and  specifications  for  the  pro- 
posed work,  prepared  by  George  K.  Allen, 
Jr..  County  Engineer,  have  been  filed  in 
the  othce  of  said  Engineer  at  GO  Broad 
street.  Red  Bank.  New  Jersey,  and  may  be 
inspected  by  prospective  bidders  during 
business  hours.  The  standard  proposal 
form  is  attached  to  the  specifications,  copies 
of  which  will  be  furnished  on  application  to 
the    Engineer. 

Plans  and  specifications  will  be  furnished 
to  prospective  bidders  upon  payment  of  ten 
dollars  ($10.00),  which  amount  will  be  re- 
funded upon  return  of  plans  and  specifica- 
tions before  the  time  specified  for  the  open- 
ing of  bids. 

Bids  must  be  made  on  the  standard  pro- 
po.sal  forms  in  the  manner  designated  therein 
and  required  by  the  specifications,  must 
be  enclosed  in  sealed  envelopes,  bearing 
the  name  and  address  of  the  bidder  and 
name  of  proposed  work  on  the  outside,  ad- 
dressed to  the  Board  of  Chosen  Freeholders 
of  the  County  of  Monmouth  and  must  be 
accompanied  by  a  certified  check  for  a  sum 
not  less  than  ten  (10)  per  cent  of  the 
amount  bid  on  the  work,  payable  to  the  or- 
der of  the  County  Treasurer  and  a  surety 
company  certificate  stating  that  .said  surety 
company  will  provide  the  bidder  with 
the  required  bond,  and  must  be  delivered  at 
the  place  and  before  the  hr>ur  above  named. 

The  Board  of  Chosen  Freeholders  of  the 
County  of  Monmouth  reserves  the  right  to 
reject  any  or  all  bids  if  deemed  to  the 
best     interests    of     the     County    so     to     do. 

By  order  of  the  Board  of  Chosen  Free- 
holders  of   the   County   of    Monmouth. 

BRYANT  B.  NEWCOMB,  Director. 
ATTEST : 

CHARLES  E.   COLE.    Clerk. 
Freehold.  N.  J.,  June  6th,  1923.  


Bids:  July  9. 

Concrete   Pavement 

Keyport.  N.  J. 

Notice  Is  hereby  given  that  sealed  bids 
win  be  received  bv  the  Mayor  and  Borough 
Council  of  the  Borough  of  Keyport  for  the 
construction  of  a  eoncrete  pavement  on 
Maple  Place  extending  from  the  concrete 
State  Highway  known  as  Broad  St..  'West- 
erly to  the  concrete  County  Road  known 
as  Broadway  and  opened  and  read  In  public 
at  the  Borough  Hall.  Keyport,  N.  J.,  on 
July  9,   1923.  at   8   p.m. 

Drawings  and  specifications  for  the  pro- 
posed work,  prepared  by  John  T.  Hopkins. 
Special  Borough  Engineer,  have  been  filed 
In  the  office  of  the  Borough  Clerk,  located 
In  the  Borough  Hall  in  Keyport.  N.  J  .  and 
may  be  Inspected  by  prospective  bidders 
during  business  hours.  The  standard  pro- 
posal form  Is  attached  to  the  specifications, 
copies  of  which  will  be  furnished  on  appli- 
cation to  the  Borough  Clerk. 

Plans  and  speelficatlons  will  be  furnished 
to  the  prnsjiectlve  bidders  on  payment  of 
ten  dollars  fflO.OO),  which  amount  will  he 
refunded  upon  return  of  plans  and  specifica- 
tions before  the  time  specified  for  the  open- 
ing of  the  bids. 

Bids  must  be  made  on  the  standard  pro- 
posal forms  In  the  m.inner  designated  therein 
and  required  by  the  specifications,  must 
be  enclosed  In  sealed  envelopes,  bearing  the 
name  and  address  of  the  bidders  and  the 
name  of  proposed  work  on  the  outside,  ad- 
dressed to  the  Mayor  and  Borough  Council 
of  the  Borough  of  Keyport  and  mnst  bo  ac- 
companied bv  a  certified  check  fi.r  a  sum 
not  less  than  ten  MO)  per  cent  of  the 
amount  bid  on  the  work,  payable  to  tii. 
order  of  the  Borough  Collector  and  n  pur.  i 
company  rertlflcate  stating  ih:it  s.ild  snr.i- 
company  will  provide  the  bidder  with  '!!• 
rwiulred  bond,  and  must  lifi  dells-er^  d  :ii 
the  place  and  before  the  hour  above  nam'd. 

The  Mayor  and  the  Council  of  the  I'.,  r- 
ough  of  Keyport.  reserves  the  right  to  re- 
ject any  or  all  bids  If  deemed  to  the  best 
Interest  of  the  Borough  so  to  do. 

By  order  of  the  Mayor  and  Council  of 
the  Borough  of  Keyport. 

Tiros.  L.  SMITH. 
Attest  Mayor. 

ELSIE  OSBORN.  Clerk. 

Keyport,  N.  J..  June  S.  1923. 
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Bids:    July    IS. 

Delaware  River  Bridge 

CONTRACT  NO.  7 
ANCHORAGE  CABLE  BENTS 

Philadelphia,   Pa. 

Sealed  proposals  for  the  construction  of 
the  Anchorage  Cable  Bents  of  the  bridge 
over  the  Delaware  River  connecting  the 
City  of  Philadelphia.  Pa.,  and  the  City  of 
Camd  n.  N.  J.,  will  be  received  by  the  Dela- 
waie  River  Bridge  Joint  Commission  at 
Room  SOG  Widener  Building,  Philadelphia. 
Pa.,  until  1:30  o'clock  p.m..  Eastern  Stand- 
ard Time,  July  18,  1923,  when  thev  will  be 
publicly  opened  and  read.  The  contract 
will  be  awarded,  or  all  bids  rejected,  within 
fourteen  days  after  bids  are  opened.  The 
right  is  reserved  to  reject  any  or  all  bids. 

The  two  anchorages  on  which  the  anchor- 
age cable  bents  are  to  be  erected  are  located 
in  the  area  bounded  by  Delaware  Avenue, 
Race.  Front  and  Summer  Streets  in  Phila- 
delphia, and  immediately  north  of  Pearl 
Street  and  about  4  72  feet  west  of  Del  > 
ware  Avenue  in  Camden.  The  work  will 
include  the  furnishing,  fabricating,  painting 
and  erecting  of  the  steel  anchorage  cable 
bents  complete  as  shown  in  the  contract 
drawings,  ready  to  receive  the  cables.  The 
work  comprises  approximately  1.900  tons  o 
steel  work,  and  must  be  completed  within 
a  period  of  nine  months. 

Bids  must  be  made  upon  the  blank  pro- 
posal form,  which,  together  with  specifica- 
tions, bond  and  contract  form,  and  contract 
drawings,  may  be  obtained  at  the  office  of 
the  Joint  Commission,  upon  deposit  of 
$25.00,  which  deposit  will  be  refunded  upon 
the  receipt  of  bid  or  upon  the  return  in  good 
condition  of  the  copies  so  taken. 

Each  proposal  must  be  accompanied  by  a 
certified  check  for  Twenty-five  "Thousand 
Dollars,  drawn  upon  a  national  or  state  bank 
or  trust  comi>any  having  an  office  either  in 
i'hiladelphia  or  Camden,  and  payable  to  the 
Delaware  River  Bridge  Joint  Commission, 
and  surety's  consent  must  be  shown.  The 
bidder  or  bidders  to  whom  the  contract  is 
awarded  will  be  required  to  give  bond  in 
the  sum  of  fifty  per  cent  of  the  amount  of 
the   contract. 

DELAWARE  RIVER  BRIDGE  JOI.N'T 
COM.MISSION, 

GIFFORD    PINCHOT,    Chairman, 
JOSEPH    K.    COSTELLO.    Secretary. 


Bids:  July  -• 

Dam  Construction 

Beacon.    X.   T. 

Sealed  proposals  will  be  received  by  the 
City  Council  at  Us  office  No.  525  Main 
Street,  Beacon,  N.  Y.  at  eight  (8)  o'clock 
p.m..  Daylight  Saving  Time.  July  2nd,  1923, 
for  the  construction  of  Dam  at  Melzingah 
Reservoir.  Beacon,  N,  Y.,  which  proposals 
will  be  op«ned  by  the  Mayor  or  presiding 
officer  on  that  day  and  time  or  on  such 
subsequent  day  as  the  council  may  adjourn 
for  that  purpose. 

No  proposal  shall  be  considered  unless 
accompanied  by  the  written  consent  of  two 
sureties,  conditioned  that  If  thi'  proposal 
be  accepted,  they  will  execute  and  deliver 
.a  bond  with  the  bidder  In  a  penalty  to  be 
fixed  by  the  council  condltlon<^i  for  the 
■  onstruction  of  the  work  at  the  price  and 
iqion  the  terms  proposed,  according  to  the 
plans  and  specifications  therefor,  within 
such  reasonable  time  .as  the  council  may 
limit,  and  subject  to  the  supervision  and 
approval  of  the  Commissioner  of  Public 
Works  as  the  specifications  shall  provide. 

Prospective  bidders  are  requested  to  visit 
the  site  of  the  proposed  work  In  order  to 
satisfy  them.selves  as  to  the  scope  and 
hazards  of  the  work. 

Plans  and  specifications,  form  of  proposal, 
bond  and  contract  may  be  oblnlnotl  at  the 
office  of  the  city.  No.  B25  Main  Street. 
Hearon,  New  York,  or  at  the  office  of 
fleorge  W  Krieger.  Jr..  Consulting  Engi- 
neer. Poughkeepsle.  V.  Y,.  upon  the  deposit 
of  $15.00.  which  amount  will  be  refunded 
upon  the  return  of  the  plan*  and  ftpeclflca- 
tlonn  In   good  condition. 

Til.    i.roposal   shall  he   arcompanled  by  a 

"    "■      U  drawn  upon  an  incorporated 

•iinal    Bank   or  Tnisl   Company 

lit.    within    this    .State,    pavnhle 

r    of  the  city  of  Beacon   for  five 

.  .  ,:>    ,,r    the    amount    of    the    hid.      The 

o,„  ,.  oof.il  bidder  will  be  required  to  give  a 

...liufaeiorv   bond   for  the  faithful  perform- 

:,ii..-    of    the    agreement    In    amount    equal 

to   fifty   per  cent   of  the  value  of  the  con- 

Th'-  ritv  roimrll   of  the  City  of  Beacon 

r,=rrv<a  the  right   to  reject  any  or  nil  bids 

pe  ordT  of  the  City  Council  of  the  City 

"^  ^"^^  "i\,\nrv<t   n.    MacLAtTOHLTV, 

'•ommlBsloner  of   Public  Worlu. 
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Bids:    July    I'l  T  ^" 

Drainage  Ditch  a 

Improvement  '      ~" 

DISTRICT  NO.  6 

Ottumwa, 

In  the  Matter  of  the  Cedar  Creek  L 
age    District    No.     6,    of    Wapello    Cotk 
Iowa,    and    Drainage    Ditch    and    impro 
ment  therein  : 

Notice  is  hereby  given  that  in  pursuanot. 
of  an  order  of  the  Board  of  Supervisors  of 
Wapello  Count,v,  Iowa,  made  on  Mav  17, 
1923,  sealed  bids  will  be  received  by  the 
undersigned  for  said  Board  up  to  Two 
o'clock  p.m.  on  July  10.  1923,  at  the  Court 
House.  Ottumwa,  la.,  but  not  later,  for  the 
construction  of  .said  Drainage  Ditch  ana 
improvement  in  said  Drainage  District  No. 
€.  of  Wapello  County,  la.,  in  accordance 
with  the  approved  plans,  profiles,  specifica- 
tions, and  contract  in  blank  form  for  bids, 
and  bond  therefor,  on  file  in  my  office ; 
said  work  thereof  being  described  as  fol- 
lows, and  having  the  approximate  estimated 
amount  and  quantities  as  specified,  but 
which  may  be  found  to  be  either  more  or 
less  on  final  measurement: 

The  beginning  point  of  said  Ditch  and 
Improvement  is  at  K.  of  CM.  &  ST.  P.  R. 
RY.  bridge  No.  1-352  in  N.  W.  J,  S.  W.  1, 
Sec.  21 -Highland  Twp.  73-R  13  W.  and  end- 
ing at  the  E.  J  Cor.  S.  E.  J  Sec.  3G-Highland 
Twp..  a  distance  of  4.47  miles,  divided  into 
sections   as   follows : 

Sec.  A-1 — 34.966  cu.yds.  Start  work  on 
or  before  Nov.  1,  1924.     Completed  by  Dec 

'  Sec.  B-2 — 38,541  cu.yds.  Start  work  on 
or  before  Sept.  1,  1924.     Completed  by  Nov. 

'  Sec.  'c-3 — 30.904  cu.yds.  Start  work  on 
or  before  Aug.  1,  1924.  Completed  by  Sept. 
1,    1924. 

Sec.  D-4 — 43.822  cu.yds.  Start  work  on 
or  before  June  15,  1024.  Completed  bv  Aug. 
1,    1924. 

The  estimated  quantity  of  material  to  be 
excavated  In  said  entire  Ditch  is  148,233  cu. 
yds.  of  excavation.  This  work  consists  In 
cutting  a  continuous  channel  as  located, 
which  channel  Is  10  feet  In  width  at  the 
bottom,  and  side  slopes  shall  be  one  foot 
horizontal  to  one  foot  vertical;  side  slopes 
shall  be  left  smooth  and  uniform,  and  bot- 
tom of  channel  shall  be  brought  to  proper 
grade  elevation  and  left  smooth  and  uni- 
form, and  with  an  approximate  depth  of 
9J  feet  :  right  of  way  125  feet  in  width 
from  iilace  of  beginning  to  CM.  &  ST.  P. 
Bridge  in  See,  27-73-13  and  IBO  feet  In 
width   from  there  to  the  end. 

Bids  will  be  submitted  for  the  entire 
work  ;  and  the  price  must  be  stated  In  both 
words  and  figures,  and  permission  will  not 
be  granted  to  amend  or  withdraw  any  bid 
after  filing  with  the  County  Auditor.  Maps 
plans,  profiles,  specifications,  and  form  for 
bids,  contracts,  etc..  are  on  file  In  mv  office, 
and  at  the  office  of  Brown  &  Cook.  Engi- 
neers, Ottumwa,  Iowa,  and  can  be  examined. 
The  Board  will  award  contract  to  the  low- 
est responsible  bidder  therefor :  but  the 
right  Is  hereby  expressly  reserved  by  said 
Board  to  rejict  any  or  all  bids  and  to  re- 
advertise  the  letting  fif  said  work;  and  no 
bid  will  be  considered  unless  on  the  ap- 
proved form  for  bids  furnished  by  the  un- 
dersigned. 

All  bids  must  be  signed  with  the  recog- 
nized name  of  the  Contractor  or  firm  who 
expects  to  do  the  work  If  awarded  the  con- 
tract, and  each  bid  must  be  accompanied 
by  a  certified  cheek  of  some  reputable  bank. 
In  the  sum  equal  to  ten  pir  cent,  of  the 
amount  of  the  bid.  (hut  not  to  exceed  $10.- 
000  <iii).  drawn  In  favor  of  the  County  Audi- 
tor of  Wapello  County.  Iowa,  as  a  guarantee 
of  good  falih  In  i  ntering  on  said  contract, 
anrf  if  awarded  the  contract  for  said  work. 
the  bidder  will  wlibin  ten  days  from  the 
date  of  notice  thereof,  enter  Into  said  con- 
tract therefor  and  execute  j|d  Bond  there- 
for, or  detM.sit  rash,  as  provided  by  law  In 
the  sum  of  Iwenlv-five  per  e.nt  of  esti- 
mated coel  of  said  work  so  let  by  such 
contract.  Tlie  rlierks  of  unsuccessful  bid- 
ders will  lie  returned  to  them  refipectlvely 
ns  soon  ■.!■  ■  lid  Is  made  All  provisions 
of  pr< '  '  "f  Iowa  are  made 


All    I 


ind    marked   on 
i:,.\    for   Contract 

niteh.      No.      «. 

Prosper.  County 

lo   Cotinly,    Iowa. 

at    Two   o'clock 

in    the   offic   of    the 

In    Court    House   at 

I      the     contract,      ii 


as 


Witness   m 
May.  1923 


Countv  Audi- 


)gm(S[aM@ffl=ij'  m( 


VoL  90,  No.  26 

Sng.  News-Record. 
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Drainage  Ditch  and 
Improvement 

DISTRICT  NO.   4 


Ottumwa,  la. 

In  the  Matter  of  the  Cedar  Creek  Drain- 
age District  No.  4,  of  Wapello  County,  Iowa, 
and  Drainage  Ditch  and  improvement 
therein : 

Notice  is  hereby  given  that  in  pursuance 
of  an  order  of  the  Board  of  Supervisors  of 
Wapello  County,  Iowa,  made  on  May  17th, 
1923,  sealed  bids  will  be  received  by  the 
undersigned  for  said  Board  up  to  Two 
o'clock  p.m.,  on  July  10,  1923,  at  the  Court 
House.  Ottumwa,  la.,  but  not  later,  for 
the  construction  of  said  Drainage  Ditch 
and  improvement  in  said  Drainage  District 
No.  4,  of  Wapello  Countv,  Iowa  in  ac- 
cordance with  the  approved  plans,  profiles, 
specifications,  and  contract,  in  blank  form 
for  bids,  and  bond  therefor,  on  file  in  my 
office ;  said  work  thereof  being  described  as 
follows,  and  having  the  approximate  esti- 
mated amount  and  quantities  as  specified, 
but  which  may  be  found  to  be  either  more 
or  less  on  final  measurement: 

The  beginning  point  of  said  Ditch  and 
Improvement  is  at  West  I  Cor.  N.  W.  J 
Sec.  31-Competine  Twp.  73-r  12  W.  and 
ending  in  the  S.  E.  J  Sec.  13  Pleasant  Twp. 
72-r.  12  on  the  Wapello  Jefferson  County 
Lme.  a  distance  of  7.23  miles  divided  into 
sections  as  follows: 

Sec.  E-5 — 42,636  cu.yds.  Start  work  on 
or  before  May  1st,  1924.     Complete  by  June 

Sec  F-6— 42,129  cu.yds.  Start  work  on 
or  before  Mch.  15,  1924.    Completed  by  May 

'  Sec.  G-7— 43,643  cu.yds.  Start  work  on 
or  before  Feb.  1,  1924.    Completed  by  March 

Sec.  H-8— 37.654  cu.yds.  Start  work  on 
or  before  Dec.  20,  1923.  Completed  by  Feb. 
1,    1924. 

Sec.  1-9 — 35,204  cu.yds.  Start  work  on 
or  before  Nov.  15,  1923.  Completed  by  Dec. 
20.    1923. 

Sec.  J-in — 24.258  cu.yds.  Start  work  on 
or  before  Oct.  20,  1923.  Completed  by  Nov. 
15,    1923. 

Sec.  K-11 — 31,310  cu.yds.  Start  work  on 
or  before  Sept.  15,  1923.  Completed  by  Oct 
20,  1923. 

The  estimated  quantity  of  material  to 
be  excavated  in  said  entire  ditch  is  256,834 
cu.yds.  of  excavation.  This  work  consists 
in  cutting  a  continuous  channel  as  located, 
which  channel  is  12  feet  in  width  at  the 
bottom,  and  side  slopes  shall  be  one-half 
foot  horizontal  to  one  foot  vertical ;  side 
slopes  shall  be  left  smooth  and  uniform, 
and  bottom  of  channel  shall  be  brought  to 
proper  grade  elevation  and  left  smooth  and 
uniform  ,and  with  an  approximate  depth  of 
lOJ   feet;   right   of   way   100   feet   in   width. 

Bids  will  be  submitted  for  the  entire 
work  ;  and  the  price  must  be  stated  m 
both  words  and  figures,  and  permission  will 
not  be  granted  to  amend  or  withdraw  any 
bid  after  filing  with  the  Countv  Auditor. 
Maps,  plans  profiles,  specifications,  and 
form  for  bids,  contracts,  etc.,  are  on  file 
in  my  office,  and  at  the  office  of  Brown  & 
Cook.  Engineers,  Ottumwa,  Iowa,  and  can 
be  examined.  The  Board  will  award  con- 
tract to  the  lowest  responsible  bidder 
therefor  ;  but  the  right  is  hereby  expressly 
reserved  by  said  Board  to  reject  any  or 
all  bids  and  to  readvertise  the  letting  of 
said  work ;  and  no  bid  will  be  considered 
unless  on  the  approved  form  for  bids  fur- 
nished by  the  undersigned. 

All  bids  must  be  signed  with  the  recog- 
nized name  of  the  Contractor  or  firm  who 
expects  to  do  the  work  if  awarded  the  con- 
tract, and  each  bid  must  be  accompanied 
by  a  certified  check  of  some  reputable  bank, 
m  the  sum  equal  to  ten  per  cent,  of  the 
amount  of  the  bid,  (but  not  to  exceed  $10.- 
000.00).  drawn  in  favor  of  the  Countv  Audi- 
tor of  Wapello  County,  Iowa,  as  a  guarantee 
of  good  faith  in  entering  on  said  contract, 
and  if  awarded  the  contract  for  said  work, 
the  bidder  will  within  ten  days  from  the 
date  of  notice  thereof,  enter  into  said  con-, 
tract  therefor  and  execute  said  Bond  there- 
for, or  deposit  cash,  as  provided  bv  law  in 
the  sum  of  twenty-five  per  cent  of  estlmatea 
cost  of  said  work  so  let  by  such  contract. 
The  checks  of  unsuccessful  bidders  will  be 
returned  to  them  respectively  as  soon  as 
award  is  made.  All  provisions  of  pres- 
ent Dramage  Laws  of  Iowa  are  made  a 
part  of  all  said  contracts. 

AH  bids  must  be  sealed  and  marked  on 
the  outside  of  envelope:  Bid  for  Contract 
on  Cedar  Creek  Drainage  Ditch,  No.  4,  and- 
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addressed  to  Fred  W.  Prosser,  County  Audi- 
tor, Ottumwa,  Wapello  County,  Iowa.  The 
bids  will  be  opened  at  Two  o'clock  p.m.,  on 
July  10,  1923,  in  the  office  of  the  Board  of 
Supervisors,  in  Court  House  at  Ottumwa, 
Iowa,  and  the  contract,  if  awarded  will  be 
awarded  by  the  said  Board  as  soon  as 
practicable  thereafter  on   said  date. 

Witness   my   hand   and   seal   this   day   of 
May,   1923. 

FRED  W.  PROSSER 
County  Auditor  of  Wapello  Co.,  la. 


Bids:  July  17. 

Water  Works,  Sewers,  Street 
Improvements 

Deland,  Fla. 

Sealed  proposals  will  be  received  by  the 
Board  of  Bond  Trustees  of  the  City  of 
Deland,  Florida,  at  the  City  Hall,  for  fur- 
nishing material  and  constructing  water 
works  improvements,  sanitary  and  storm 
sewer  systems  and  street  improvements  in 
and  for  the  City  of  Deland.  Florida,  until 
4  p.m..  July  17.  1923,  at  which  time  they 
will  be  opened  and  read  publicly. 

The  work  includes  the  furnishing  of  all 
labor,  material  machinery  and  equipment 
of  every  kind  necessary  to  construct  ap- 
proximately 95,000  square  yards  of  brick, 
concrete,  or  bituminous  pavements  with 
necessary  curb,  gutter  and  appurtenances, 
approximately  2|  miles  of  storm  drains  12 
to  24  inches  with  accessories.  Approx- 
imately 12  miles  sanitary  sewers  6  to  18 
inches  with  accessories,  approximately  8 
miles  water  mains  4  to  10  inches  with 
specials,  three  pumps,  two  pump  houses, 
one  generator  unit  and  accessories,  all  com- 
plete and  in  accordance  with  plans  and 
specifications  on  file  at  the  office  of  the 
Engineers  and   t!ie  City  Clerk. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  on  a  bank  satisfactory  to  the 
Bond  Trustees  or  Bidders  Bond  acceptable 
to  Bond  Trustees  for  five  (5)  per  cent  of 
the  amount  of  the  bid,  drawn  to  the  order 
of  the  City  of  Deland,   Florida. 

A  bond  in  the  sum  of  twenty  (25)  per 
cent  of  the  amount  of  the  contract  with 
satisfactory  surety  executed  through  De- 
land.  Florida,  agency  will  be  required  for 
the  faithful  performanc  of  the  work. 

All  bids  will  be  compared  on  the  basis  of 
the  Engineers'  estimates  of  amount  of  work 
to  be  done. 

Copies  of  the  specifications  may  be  ob- 
tained from  tSe  Engineers  upon  receipt 
of  deposit  of  five  ($5.00)  dollars  which 
w'ill  be  returned  on  bona  fide  bid.  Plans 
may  be  seen  at  the  office  of  the  Engineer 
at  Deland  or  Atlanta.  Georgia,  or  at  the 
City  Hall.  Copies  of  plans  may  be  obtained 
on  the  payment  of  twenty-five  ($25.00) 
dollars. 

The  right  is  reserved  to  reject  any  or  all 
bids. 

^    This  8th  day  of  June.  1923. 
^  CITY  OF  DELAND,  FLORIDA 

By  E.   R.   CONRAD, 
By  G.  a.  DREKA. 
By  C   L.  ALLEN, 

Bond  Trustees. 
J.  B.  McCrary  Engineering  Corporation, 
Engineers.   Atlanta.    Georgia. 


Bids;     July    5. 

Grading,  Paving  and  Curbing 

Steelton,  Pa. 

Sealed  proposals  will  be  received  by  tlie 
Town  Council  of  the  Borough  of  Steelton, 
Dauphin  County.  Pa.,  until  4  :  00  p.m. 
Thursday.  July  5.  1923,  for  the  grading, 
paving  and  curbing  of  South  Fourth  Street, 
between  the  southern  side  of  Highland 
Street  and  a  point  two  hundred  and  thirty 
two  and  nine-tenths  feet  south  of  the  south- 
ern side  of  Dupont  Street. 

Also  that  portion  of  Highland  Street,  be- 
ginning at  Second  Street  on  the  west,  and 
extending  along  said  street  in  an  easterly 
dii'ection  to  Fourth  Street. 

A  certified  check  for  5  per  cent  of  the 
amount  of  the  bid,  payable  to  the  Treasurer 
of  the  Borough  of  Steelton.  must  accom- 
pany each  and  every  proposal.  All  pro- 
posals must  be  sealed  and  addressed  to  the 
Borough  Secretary,  114  Walnut  St..  Steel- 
ton. Pa.,  and  have  the  words  "Street  Im- 
provements" marked  on  the  outside  of  the 
envelope. 

Plans  and  specifications  may  be  seen,  and 
bidding  blanks  and  all  necessary  informa- 
tion be  had  at  the  office  of  the  Borough 
Secretary,  114  Walnut  St.,  Steelton.  Pa. 
Council  reserves  the  right  to  reject  anv  and 
all  bids. 

H.   R    RUPP. 
Borough  Secretary. 
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Bids:  July  6. 

Sewage  Disposal  Plant 

Grove  City,  Pa, 

Sealed  proposals,  will  be  received  by  the 
Borough  of  Grove  City,  Mercer  County, 
Pennsylvania  at  the  Municipal  Building 
until  7:00  p.m.  on  the  6th  day  of  July  1923 
for  the  construction  work  and  other  work 
incident  to  the  bulling  of  the  Grove  City 
Sewage  Treatment  Plant. 

The  work  consists  of  the  following  main 
parts ; 

1.  Distributing  Manhole  of  Concrete. 

2.  Settling  and  Digestion  Tanks. 

3.  Sludge  Drying  Beds,  Glass  covered. 

4.  525  feet  24"  Terra  Cotto  Pipe. 

5.  Necessary  grading,  excavation,  etc. 

6.  Well  House  for  water  supply. 

7.  Other  incidental  work. 

Plans  and  specifications  can  be  obtained 
together  with  proposal  sheet  from  Frank  P, 
Graham,  The  Borough  Engineer  or  at  the 
office  of  Banks  &  Craig,  Consulting  Engi- 
neers, Telegraph  Bld'g.,  Harrisburg,  Pa. 

A  set  of  plans  and  specifications  can  be 
obtained  by  placing  a  deposit  of  $10.00 
drawn  to  the  Borough  Engineer,  $5.00  of 
which  will  be  returned  if  the  plans  and 
specifications  are  returned  within  15  days 
after  the  award  of  the  contract. 

Each  bid  must  be  accompanied  by  a  cer- 
tified check  in  the  amount  of  $1000.00  pay- 
able to  the  order  of  the  Borough,  of  Grove 
City  as  a  guarantee  that  the  successful 
bidder  will  enter  into  contract  with  the 
Borough  within  fifteen  days  after  the 
award  of  the  contract.  Checks  will  be  re- 
turned to  unsuccessful  bidders. 

The  Borough  reserves  the  right  to  reject 
any  or  all  bids. 

L.  L.  McKAY, 

Secretary. 


Bids;  July  3. 

Alternating  Air  Lock  Siphons 

Newton,  N.  J. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  Water  and  Sewer 
Commissioners  of  the  Town  of  Newton,  in 
the  County  of  Sussex  and  State  of  New- 
Jersey  for  the  installation  in  the  East  Clin- 
ton Street  sewage  disposal  plant,  in  said 
town,  of  a  battery  o_f,  five  (5)  twelve  inch 
(12")  alternating  air  lock  siphons  to  draw 
about  two  feet.  Siphons  to  discharge  into 
the  same  discharge  lines,  as  are  being  used 
with  the  present  apparatus,  after  said  pipe 
lines  have  been  relaid  to  centers  as  shown 
on  the  plans  to  be  furnished  by  the  manu- 
facturer. Alternating  siphons  to  be  of  the 
air  lock  type,  with  no  moving  parts.  Air 
connections  to  be  provided  with  three  way 
valves  for  cutting  out  any  desired  number 
of  beds,  the  remaining  one  or  more  siphons 
to  operate.  Siphons  to  handle  intermit- 
tently and  to  discharge  the  contents  of  the 
dosing  tank  and  lock  against  a  twenty- 
four  hour  rate  of  650,000  gallons. 

Masonry  work  provided  by  the  town, 
town  to  set  apparatus  and  furnish  and  set 
tile  wells. 

Said  bids  will  be  opened  and  read  in  pub- 
lic at  the  Town  Offices,  over  Howell's  Hard- 
ware Store.  Newton,  N.  J.,  July  3rd,  1923, 
at  6:30  p.m 

The  commissioners  reserve  the  right  to 
reject    any   or   all    bids. 

ETHEL  B.   HARRISON. 

Clerk  of  Board  of 
Water  Commissioners. 

Dated  June  16,  1923. 


Bids;  July  17. 

Inclosed  Channel 

Dunkirk,  N.  Y. 

Sealed  proposals  for  the  construction  of 
an  inclosed  channel  and  accessories  for  the 
diversion  of  Hyde  Creek,  in  the  City  of 
Dunkirk,  N.  T.,  will  be  received  until  8  p.m.. 
eastern  time,  July  17.  1923.  and  then  pub- 
licly opened.  The  right  is  reserved  to  reject 
any  or  all  bids.  Plans  and  specifications 
are  on  file  and  information  may  be  had  on 
application  to  the  undersigned.  Specifica- 
tions will  be  forwarded  to  applicants  To 
insure  return  of  plans  a  deposit  of  twenty 
dollars  ($20)  is  required  for  plans  mailed, 
which  sum  win  be  returned  to  applicant 
upon  return  of  plans. 

H.  J.   HENDERSON. 
City  Clerk. 


June  28,  1923 

Eng.  News-Record 
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Bids;  July  9. 

Bridges 

Trenton,  X.  J. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  bv  the  State  Highway  Com- 
mission of  New  Jersey  for  the  following: 

Construction  of  a  steel  and  concrete 
bridge  of  two  spans,  42  ft.  4  in.  C.  to  C.  ot 
bearings  and  34  ft.  0  in.  wide,  including  fill 
approaches  Cedar  Creek  at  M.  P.  41.1  on 
State  Highway  Route  No.  4,  in  the  munici- 
palitv  of  Berkley  and  Lacey  Townships,  and 
the  County  of  Ocean. 

Bids  for  the  above  will  be  received  at  the 
Assembly  Chamber,  State  House,  Trenton. 
New  Jersey,  on  Monday,  July  9th,  1923,  at 
11:45  a.m.,  Standard  Time,  and  opened  and 
read   immediately  thereafter. 

Construction  of  a  reinforced  concrete  slab 
bridge  of  one  span,  22  ft.  10  in.  between 
neat  lines  and  34  ft.  10  in.  wide,  over  Prim- 
rose Brook,  at  M.  P.  33.7  on  State  Highway 
Route  No.  16  in  the  municipality  of  Harding 
Township,  in  the  County  of  Morris. 

Bids  for  the  above  will  be  received  at  the 
Assembly  Chamber.  State  House,  Trenton. 
New  Jersey,  on  Monday,  July  9th.  1923,  at 
12:00  noon.  Standard  Time,  and  opened  and 
read  immediately  thereafter. 

Drawings,  specifications  and  form  of  bid. 
contract  and  bond  for  the  proposed  work  are 
on  file  in  the  office  of  Mr.  John  L.  Vogel, 
Bridge  Engineer,  7  72  Broad  St.,  Newark, 
New  Jersey,  and  may  be  inspected  by  pros- 
pective bidders.  Plans  will  be  furnished  on 
a  deposit  of  Ten  Dollars  ($10.00)  upon  ap- 
plication to  Mr.  John  L.  Vogel,  Bridge  En- 
gineer, 772  Broad  St.,  Newark.  New  Jersey. 
Bids  must  be  made  on  the  standard  pro- 
posal form  in  the  manner  designated  therein 
and  as  required  by  the  specifications  for 
this  work,  same  to  be  enclosed  in  sealed 
special  addressed  envelopes,  bearing  the 
name  and  address  of  the  bidder  and  the 
work  bid  upon  on  outside,  and  must  be  ac- 
companied hy  a  certified  check  drawn  to  the 
order  of  the  State  Treasurer  for  not  less 
than  ten  per  cent  (10%)  of  the  amount  of 
the  bid,  provided  the  said  certified  check 
shall  not  be  less  than  $500.00  nor  more 
than  $20,000.00,  and  be  delivered  at  the 
above  place  on  or  before  the  hour  named. 
Copies  of  the  standard  proposal  form  and 
special  addressed  envelope  will  be  furnished 
on  application  to  Mr.  John  L.  Vogel,  Bridge 
Knglneer,  772  Broad  St.,  Newark,  N.  J. 
Bids  not  enclosed  in  special  envelopes  will 
be  considered  informal  and  will  not  be 
opened. 

Kach  bidder  must  accompany  his  bid  with 
a  certificate  from  a  .surety  company  duly 
authorized  to  do  business  in  this  State, 
stating  that  such  surety  company  will  pro- 
vide said  bidder  with  a  bond  in  such  .sum 
as  is  requir'ed  in  and  in  accordance  with 
the  provisions  of  the  said  speciflcatlong. 
conditioned  for  the  faithful  performance  of 
the  provisions  of  the  contract  and  specifica- 
tions. 

Bv  order  of  the  State  Highway  Commis- 
sion. A.  LEE  GROVRR. 

Chief  Clerk. 


Bids:   July  17. 

Sewer  Construction 

LETTING   NO.   9 

Louisville,    Ky. 

Sealed  proposals  will  be  received  by  the 
Commissioners  of  Sewerage  of  Louisville 
until  12  o'clock  noon  July  17th,  1923,  for 
the  following  sewer  constuction  in  Louis- 
ville, Ky. 

This   letting  embraces  the  following: 

Napoleon  Boulevard  Sewer  and  Drain 
and  Speed  Ave.  Laterals  "South" 

S70  lin.ft.  of  36"  and  640  lin.ft.  of  33" 
Drain. 

990  lin.ft.  of  21",  505  lin.ft.  of  18",  2220 
lin.ft.  of  15".  Vitrified  Pipe  Drain,  1725 
lin.ft.  of  12"  Vitrified  pipe  Sewer  and  Drain, 
3970  lin.ft.  of  8"  Vitrified  Pipe  Sewer. 

Alternate  bids  invited  on  constructing  33" 
and  36"  drain  of  Segment  Block,  Vitrified 
Pipe  or  Monolithic  Concrete. 

The  estimated  cost  of  this  work  is  some- 
what over  $100,000. 

Drawings,  form  of  proposal,  contract  and 
specifications  may  be  had  at  the  oflice  of 
the  Commission  upon  the  deposit  of  ten  dol- 
lars ($10.00)  to  secure  the  return  of  same 
in  good  condition  within  thirty  days. 

Each  proposal  must  be  inclosed  in  _  a 
sealed  envelope  addressed  to  the  Commis- 
sioners of  Sewerage,  417  West  Main  Street, 
Louisville.  Ky.  and  accompanied  by  a  certi- 
fied check  drawn  upon  a  state  or  national 
bank  or  a  trust  company  established  in  the 
City  of  Louisville  or  the  city  of  New  York, 
tor  an  amount  not  less  than  seven  (7)  per 
cent  of  the  total  amount  of  the  accompany- 
ing proposal,  payable  to  the  Commissioners 
of  Sewerage  of  Louisville  or  the  bond  exe- 
cuted as  set  forth  in  the  information  for 
bidders. 

The  right  to  reject  any  and  all  bids  Is 
reserved. 

COMMISSIONERS  OF  SEWERAGE 

OK  LOUISVILLK 

By:   MATT  H.  CR.VWTX)RD. 

Chairman. 

J.  B.   F.    BRBZED.  P.  H    HOGE.  Jr.. 

Chief  Engineer.  Sec.  &   Treas. 


Bridge 


Bids:  July  16. 


Paving 


Bids:    July   25. 


Bridgeport,  Conn. 

Sealed  bids  for  performing  the  work  of 
constructing  the  East  Washington  Avenue 
Bridge  will  be  received  by  the  East  Wash- 
ington Avenue  Bridge  Commission  In  the 
Common  Council  Chamber,  City  Hall, 
Bridgeport,  Conn.,  until  July  25,  1923,  at 
3:00  p.m.  (Standard  Time),  at  which  pfacc 
and  time  they  will  be  publicly  opened  by 
the  Commission  and  read.  The  award  of 
the  contract,  if  awarded,  will  be  made  by 
the  Commission  as  soon  thereafter  as  prac- 
ticable. ,      ^       _,. 

For  further  Information  apply  to  City 
Engineer  James  A.   McBlroy.      .   „    „, 

A  charge  of  Fifty  Dollars  ($50.00)  will 
be  made  for  copy  of  specifications  and 
plans,  same  to  be  refunded  on  receipt  of 
bids  or  return   of  plans,  ,   ^      . 

The    Commission    reserves    the    right    to 

reiect  anv  or  all  bids.  

EAST     WASHINGTON     AVENI.m 
BKIDGK  COMMISSION 
FRANCIS    P.    Dl'NIGAN.    Clerk. 


Plalnfleld,  N.  J. 
Proposals  will  be  received  bv  the  Com- 
mon Council  of  the  City  of  Plalnfleld.  N.  J., 
at  the  City  Hall  on  Monday.  July  IB.  1923. 
at  8:30  p.m.  (Davllght  Saving  Time),  for 
Bitumlntjus  Macadam.  Storm  Sewers,  etc., 
as  follows: 

18,000  sfiyds.  Bituminous  Macadam. 
7.000   lin.ft.  Concrete  Curb  and  Gutter 
2.200   lin.ft.    18"    to    30"    Storm   Sewers. 
Certified  check  required.  $B.OOO.Ofl 
Construction  bond  required,  100%  of  cost 
of  work. 

("opies  of  Plans.  Specifications  and  Forms 
of  Proposals  may  be  obtained  at  the  office 
of  the  City  Engineer.  City  Hall.  Plalnfleld. 
N.   J. 

The  Common  Council  reserves  the  right 
to  reject  anv  or  all  bids,  to  waive  defects 
In  bids,  or  to  accept  any  hid. 

JOHN  J    CARROT-L 
City  Clerk 


Bids:  July  9. 

Paving 

Richmond.    Va. 

Scaled  proposals  will  be  received  at  this 
office  imlll  12  o'clock  noon.  July  9,  1923,  for 
the  paving  of  Broad  Street  from  I-a,"rel 
Street  to  the  Boulevard  with  Durax  Block, 
Vitrified  Brick  or  Sheet  Asphalt  as  set 
forth    In    the    specifications    and    proposals. 

A  deposit  of  Jiono  will  be  required  to 
be  made  for  each  «et  of  proposals  obtained 
which  will  he  returned  only  If  a  bona  fide 
bid  is  made.  Forms  of  proposals  can  be 
obtained    on    appllcstlon 

A  certified  check  for  amoimt  stated  ll\2.- 
Snn.OO)  on  prot.r.sals  must  accompany  each 
hid  as  a  guaranlv  nf  exerutlon  of  contract. 
The  Director  of  Public  \%  orks  reserves  the 
Hcht  tfi  reject  anv  and  nil  bids 
rlgni         r  J  ..I  ALLKN  J    BAVILLK. 

Director  of  Public  Works. 


OFFICIAL  PROPOSALS 

Bids:   July  24. 

Bridges  and  Roads 

Charleston.  W.  Va. 
Sealed  proposals  will  be  received  by  the 
State  Road  Commission  of  West  Virginia 
at  its  office  In  Charleston.  W.  Va.  until  ten 
o'clock  a.m.  on  the  24th  day  of  July,  1923, 
and  opened  and  read  immediately  there- 
after at  the  Kanawha  County  Court  House, 
Charleston.  West  Virginia,  for  the  construc- 
tion of  the  following  bridges  and  sections  ot 
state  road  : 

Projects  3151-C  and  48 — Boone  County — 
2  miles  of  the  Madison-Danville  road  for 
grading,  draining  and  paving  with  Bitumi- 
nous Macadam.     Certified  check  $2400.00. 

Projects  3261  and  50 — Clay  County — 1.9 
miles.  South  end  Clay  Court  House  &  Two 
Mile  Run  for  grading,  draining  and  paving 
with  Bituminous  Macsdam  including  addi- 
tional width  to  be  built  by  town  together 
with  sewers  to  be  installed  by  town.  Certi- 
fied check  $3000.00. 

..Project  3138 — Mason  County — Five  Mile 
Project  313S — Mason  County — Five  Mile 
span  and  Three  Mile  Bridge  No.  858  Con- 
crete Deck  Girder  35  ft.  span,  to  be  let  in 
one  contract.     Certified  check  $1100.00. 

Project  3176 — Brooke  County — 0.8  mile 
of  the  River  Road  for  paving  with  cement 
concrete      Certified  check  $2000.00. 

Project  3114  R  &  D — Brooke  County — 
1  mile  of  the  River  Road  for  paving  with 
cement  concrete.  Certified  check  $1600.00. 
Project  3253 — Hancock  County — 3  miles 
of  the  River  Road  from  Brooke  County 
line  to  Kings  Creek  Bridge  for  paving  with 
brick.      Certified   check   $3000.00. 

Project  308!) — Hancock  County — 1  mile  of 
the  River  Road  for  paving  with  brick.  Cer- 
tified  check    $1600.00. 

Project  3252-A — Pleasants  County — 1.2 
miles  of  the  St.  Marys-Ellenboro  road  for 
grading  and  cement  concrete  paving.  Certi- 
fied check  $1500.00. 

Project  319i-B — Tyler  County — 1.5  miles 
of  the  Sistersville-Middlebourne  Road  for 
grading,  draining  and  paving  with  water- 
bound  macadam.  Certified  check  $1600.00. 
Project  3186 — Preston  County — 5  miles 
of  the  Thomas-Gnegy  Church  road  for 
grading,  draining  and  paving  with  Cement 
Concrete.     Certified   check    $9000.00. 

Project  3013  — Hardy  County — .'..S  miles  of 
the  Oldflelds-Hampshire  County  Line  road 
for  completion  of  the  grading,  draining  and 
paving  with  waterbound  macadam.  Certi- 
fied check  $6000.00.  „     .    _.    , 

Project  2064 — Ohio  County — Springdale 
Culvert  8  X  10  concrete  arch.  Certlflea 
check   $500.00.  „  ^         „ 

Project  3237 — Mason  County — 3.5  miles 
Lewis  District  toward  Leon  Road,  for  grad- 
ing and  draining.  Certified  check  $2.000  00. 
Proposals  will  be  received  only  upon 
State  Standard  forms  in  accordance  with 
plans  specifications  and  estimates  of  quan- 
tities therefor,  which  standard  forms,  plans, 
specifications  and  estimates  of  quantities 
mav  be  obtained  from  the  office  of  the 
Division  Engineer  In  whose  territory  the 
proposed  construction  Is  located  or  from  the 
office  of  the  State  Road  Commission  at 
Charleston.  W.  Va. 

Each  proposal  must  be  accompanied  b\ 
a  certified  check  for  the  amount  noted 

The   right    Is   reserved    to   reject    any    and 

""  "tHESTATE    road    COMMISSION 

'  OF    ^\'KST    VIRGINIA 

E.    B.    Carskadon.    Secretary. 


Bids:   July  9 

Street  improvement 

I>aurel.  Miss. 
Sealed   proposals   will   be   received    by   the 
M-ivor  and    Hoard  of  Commissioners  of  the 
CI  v  of  laurel    Mississippi,   at   <he  ofilce  of 
the    Citv    Clerk    of   said    City,    up    until    two 
o'clock  p.m.  on   the  9th  day  of   Tuly.   A.  D. 
lQ2a    for  constructing  approximately. 
'  4  S.t2  lln  ft.   curb  and   K"'""''- , 
3  542  Bi|.yds.  concrete  sidewalk. 
3245  si|  yds    brick  paving. 

930   SM.yds.  concrete  psvlng. 
1117   lln  ft     concrete  curb. 
Plnns  sn.l  profiles  may  bo  seen  and  sport- 

ficatlons    and    PJ"n"»? '/"';??"    S^rU  of  ?he 
talned  at  the  office  of  the  <  llv  Clerk  of  the 

^         J    ifp/XCK.     Street  Commissioner. 


CONTRACT  BO^^^^^  RESPONSIBLE  CONTRACTORS 

The   fact  .ha.  ,he  A.lna  ha,  bon.lcl   him  m,y  enable   s   contractor   to   obtain   bank   loan,  and 
ine   lact  mat   .  ic  ^^^^.^  from  ,upp1y  companif 

/ETNA  CASUALTY  AND  SURETY  COMPANY 

/£.ll^/«   v,rw                                                                                   AGENTS  EVERYWHERE 
HARTFORD,  CONN.  --   ■' 


34 


jg^siSKaadKiT  g[i(g,'ifo©D3 


Vol.  90,  No.  26 

Eng.  Kews-Record 


OFFICIAL  PROPOSALS 


Bids:  July  20. 

Clearing  Land  of  Unmerchant- 
able Timber 

Watertown,  N.  T. 

Sealed  bids  for  clearing  the  lands  to  be 
flowed  by  the  Enlargement  of  the  Still- 
water Reservoir  on  the  Beaver  River  in  tlie 
Town  of  Webb,  Herkimer  County.  N.  Y., 
will  be  received  by  the  Board  of  the  Black 
River  Regulating  District  at  the  office  of 
the  Water  Control  Commission,  Room  1000, 
158  State  Street,  Albany.  N.  T.  until  one 
o'clock  p.m..  Standard  Time,  on  the  20th 
day  of  July,  1923  ;  all  bids  will  be  publicly 
opened  and  read  at  the  time  and  place 
aforesaid. 

The  work  to  be  done  consists  of  the 
clearing  of  the  unmerchantable  timber  and 
timber  growth  from  the  land  around  and 
above  the  existing  Stillwater  Reservoir  and 
within  a  contour  line  approximately  19  feet 
higher  than  the  crest  of  the  spillway  of 
the  existing  Stillwater  Dam.  The  area  to 
be  cleared  will  include  about  3960  acres  of 
land,  which  will  be  divided  into  two  sec- 
tions. Section  Xo.  1  will  include  about 
1400  acres  and  Section  Xo.  2  about  2560 
acres.  Any  bidder  may  bid  upon  the  clear- 
ing of  either  one  or  both  sections,  and  he 
may  also  make  a  separate  contingent  bid 
upon  either  one  or  both  sections,  which  bid 
will  be  contingent  upon  the  acceptance  by 
the  Water  Control  Commission  of  his  bid 
for  the  timber  upon  the  state  land  in  such 
section  or  sections. 

Maps  of  the  reservoir,  bidding  and  con- 
tract forms  and  specifications  may  be  seen 
at  the  office  of  the  Board,  Watertown, 
N.  T.,  and  also  at  the  offices  of  the  Water 
Control  Commission  and  the  Conservation 
Commission  at  Albany,  N.  T.  Copies  of  the 
maps,  forms  and  specifications  may  be  ob- 
tained from  the  Board  on 'payment  of  two 
dollars  (J2.00)  which  vv-ill  be  refunded  on 
their  return  in  good  condition  within  seven 
days  after  bids  are  opened. 

All  bids  must  be  accompanied  by  a  cer- 
tified check  upon  a  National  or  State  bank 
or  trust  companv  for  five  per  centum  (5%) 
of  the  amount  of  the  bid  and  payable  to 
the  order  of  the  Board  of  the  Black  River 
Regulating  District. 

The  Board  reserves  the  right  to  reject 
any  or  all  bids  and  to  again  advertise  for 
further  bids. 

BOARD  OP  THK  BLACK  Rn'ER 

REX3ULATIXG    DISTRICT. 

By   E.   S.   CuUings, 

Secretarj-. 


Bids:  July  2. 


Paving 


Gardner,  Mass. 


Sealed  proposals  will  be  received  by  the 
undersigned  until  11:00  a.m.  on  July  2, 
1923  for  the  construction  of  approximately 
4.000  sq.yds.  of  reinforced  concrete  paving 
at  Gardner.  Mass.,  under  specifications  on 
file  in  mv  office. 

The  right  is  reserved  to  reject  any  or  all 

bids.  _   _ 

F.   W.    PROCTOR. 

Supt.  of  Street, 

Gardner,  Mass. 


Largest  Circulation 

of  Any 

Technical  Paper 

Engineering  yews-Record's  cir- 
culation — over  30.000  weekl.v — 
is  the  largest  of  any  technical 
paper  printed.  It  includes  among- 
its  readers  practically  every 
worthwhile  contr.Tctor.  dealer,  and 
manufacturer  in  the  country  who 
is  interested  in  bidding-  on  public 
works  contracts — either  local  or 
outside  of  his  immediate  vicinity. 


For  Additional   Proposals 
tee  pages  393,  60,  61,   62  and  63 


U.  S.  GOVERNMENT 


U.  S.  EXGR.  OFFICE,  WILMINGTON, 
DEL.  —  Sealed  proposals  will  be  received 
here  until  11  A.M.,  standard  time,  June  30, 
1923,  and  then  opened,  for  constructing  and 
delivering  one  steel  hull  for  quarter  boat. 
Further  information  on  application. 


U.  S.  ENGINEER  OFFICE.  WILMING- 
TON, DEL.  Sealed  proposals  will  be  re- 
ceived here  until  11  a.m.,  standard  time, 
July  9,  1923,  and  then  opened,  for  dredging 
Maurice  and  Cohansey  Rivers,  N.  J.  Fur- 
ther  information  on   application. 


U.  S.  ENGINEER  OFFICE,  Galveston, 
Texas.  Sealed  proposals  will  be  received 
here  until  12  M.,  July  20,  1923,  and  then 
opened,  for  dredging  Houston  Ship  Chan- 
nel, Texas.  Further  information  on  appli- 
cation. 


U.  S.  ENGINEER  OFFICE,  P.  O.  Box  72, 
Louisville,  Ky. — Sealed  proposals  will  be  re- 
ceived here  until  2  p.m.,  central  time.  July 
16.  1923.  and  then  opened,  for  furnishing 
and  delivering  six  steel  dump  scows,  p^ir- 
tlier  information  on  application. 


TJ.  S.  ENGIX'EER  OFFICE,  250  Old 
Land  Office  Building  Washington,  D.  C. 
Sealed  proposals  will  be  received  here  until 
12  m.,  July  20,  1923.  and  then  opened  for 
the  construction  of  items  a,  b  and  c.  being 
intake  chamber,  cut  and  cover  conduit,  and 
tunnel,  respectivelv,  of  tlie  water  supply 
conduit  for  the  District  of  Columbia.  Fur- 
ther information   on  application. 


SE.\LED  PROPOS.\LS  will  be  received 
at  the  U.  S.  Engineer  Office.  329  Custom 
House,  New  Orleans,  La.,  until  9  a.m..  July 
19,  1923,  and  then  opened  for  dredging  in 
the  Calcasieu-Sabine  section  of  the  Intra- 
coastal  Waterway.  Further  information  on 
application. 


U.  S.  ENGINEERS  OFFICE,  BALTI- 
MORE, MD. — Sealed  proposals  will  be  re- 
ceived here  until  1  P.M.,  Eastern  Standard 
Time,  July  31,  1923,  and  then  opened,  for 
dredging  in  Queenstown  Harbor,  Md.  Fur- 
tlier   information   on    application   . 


PROPOSALS  FOR  ONE  BELT  CON- 
VEYOR.— Office.  Mississippi  River  Commis- 
sion, First  an4  Second  District,  1006  McCall 
Building.  Memphis,  Tenn.  —  Sealed  pro- 
posals will  be  received  here  until  11  a.m., 
July  10,  1923,  and  then  opened,  for  furnish- 
ing and  delivering  one  (1)  Belt  Conveyor. 
Further   information  on   application. 


UNITED  STATES  ENGINEER  OFFICE, 
ST.  PAUL.  MINX. — Sealed  Proposals  will 
be  received  here  until  2:00  p.m.  July  31. 
1923,  and  then  opened,  for  constructing  and 
delivering  a  steel  derrick  boat.  Further 
information  on  application. 


SE.\LED  PROPOSALS  FOR  CON- 
STRUCTING. DELIVERING  AXD  ERECT- 
ING TWO  STEEL  OIL  TANKS.  Office, 
District  Engineer,  Mississippi  River  Dredg- 
ing District,  Post  Office  Box  1017,  Memphis, 
Tenn.  Sealed  proposals  for  constructing, 
delivering  and  erecting  two  steel  fuel  oil 
storage  tanks  at  U.  S.  Dredge  Depot,  will 
be  received  here  until  9:30  a.m.,  July  19, 
1923,  and  then  opened.  Further  informa- 
tion on  application. 


PROPOSALS  FOR  FOURTEEN  STEEL 
BARGES. — Office,  Mississippi  River  Com- 
mission. First  and  Second  Districts,  Room 
1006  McCall  Bldg.,  Memphis,  Tenn. — Sealed 
proposals  will  be  received  here  until  11  a.m., 
Julv  IS,  1923,  and  then  opened,  for  fur- 
nishing 14  steel  barges.  Further  informa- 
tion on  application. 


PROPOSALS  FOR  DERRICK  BO.A^T.— 
Office,  Mississippi  River  Commission,  First 
and  Second  Districts,  Room  1006  McCall 
Bldg.,  Memphis,  Tenn. — Sealed  proposals 
will  be  received  here  until  11  a.m.,  July  19, 
1923.  and  then  opened,  for  fjirnishing  one 
25-ton  steel  derrick  boat,  complete.  Fur- 
ther information  on  application. 


U.  S.  ENGINEER  OFFICE.  GALVES- 
TON', TEXAS. — Sealed  proposals  will  be 
received  here  until  12  m..  July  21,  1923,  and 
then  opened,  •  for  dredging  in  Texas  City 
Channel,  Texas.  Further  information  on 
application. 


POSITIONS  VACANT 


APPLICATIONS  desired  from  field  engi- 
neer and  from  carpenter  foreman  for 
opening  on  large  reinforced  concrete 
bridge  job  in  Pennsylvania.  Write  full 
details  of  education,  experience,  salary 
expected,  references,  etc.  P-461,  Eng. 
News-Record,  Leader-News  Bldg.,  Cleve- 
land, Ohio. 


CIVIL  ENGINEER  competent  to  survey 
municipal  engineering  problems  and  to 
write  and  speak  clearly.  Valuable  asso- 
ciation with  staff  of  specialists  in  civic 
agency  dealing  with  all  phases  of  munic- 
ipal government.  Salary  about  $3600. 
Bureau  of  Municipal  Research,  1417  San- 
som  Street,  Philadelphia. 


COMPRESSED  AIR — Experienced  inspec- 
tors wanted  on  masonry  tunnel  construc- 
tion under  high  air  pressure.  Apply  in 
person.  Passaic  Valley  Sewerage  Com- 
missioners, 24  Branford  Place,  Newark, 
N.   J. 


COXSTRL'CTION  superintendent  wanted  to 
take  charge  of  building  large  hydro  elec- 
tric development.  Must  be  fully  experi- 
enced on  this  class  of  work.  Only  high 
class  men  need  apply.  Reply  will  be 
considered  confidentiaL  P-453,  Eng. 
News-Record,  Real  Estate  Trust  Bldg., 
Philadelphia,  Pa. 


DEPARTMENTAL  manager  wanted  for 
companv  manufacturing  steel  products 
for  fireproof  buildings.  Only  engineer  of 
excellent  organizing  and  selling  qualifi- 
cations need  apply,  stating-  salary  ex- 
pected, experience,  etc.  P-474,  Engineer- 
ing News-Record,  Leader-News  Bldg., 
Cleveland.  Ohio. 


DRAFTSMAN — Structural  steel  for  rail- 
road office  in  New  York  City.  Graduate 
engineer  with  two  to  five  years'  experi- 
ence on  details  steel  bridges  preferred. 
Give  full  details  with  reply  as  to  nation- 
alitv,  age.  education,  experience  and 
salarv  wanted.'  P-332,  Eng.  News- 
Record,  10th  Ave.  at  36th  St.,  Xew  York. 


DRAFTSMAN  having  not  less  than  three 
years'  experience  in  bridge  work  at 
modern  fabricating  plant.  Must  be  tech- 
nical college  graduate.  Applicants  please 
give  aie,  education,  full  synopsis  of  ex- 
perience and  salary  desired.  The  Strauss 
Bascule  Bridge  Co.,  225  N.  Michigan  Ave., 
Chicago,  Ilk 


DRAFTSMAN  "WANTED  preferably  me- 
chanical engineer  with  extensive  experi- 
ence on  paper  machine  design.  Reply  gi'^'- 
ing  age.  education,  experience,  salary. 
P-439.  Eng.  News-Record,  10th  Ave.  at 
36th  St.,  New  York. 


DRAFTSMAN  (Electrical)  and  designer- 
draftsman  wanted  for  the  Panama  Canal 
— Both  should  be  graduates  of  technical 
engineering  school  -with  practical  experi- 
ence in  drafting  room.  Electrical  drafts- 
man should  be  experienced  in  under- 
ground cable  and  duct  layouts  and  rec- 
ords ;  in  laving  out  electric  lighting  of 
buildings  arid  in  the  application  of  elec- 
tric power  for  general  and  miscellaneous 
industrial  purposes.  Designer-draftsman 
must  be  qualified  for  service  In  laying  out 
reserve  generating  station,  remodelmg 
transformer  substation  and  incidental 
drafting.  Applicants  must  be  American 
citizens  (final  papers)  under  43  years,  in 
good  health,  FYee  steamship  transporta- 
tion from  New  York  or  New  Orleans, 
salary  beginning  date  of  sailing.  No  civil 
service  examination  required.  For  fur- 
ther particulars  write  "Chief  of  Office.  The 
Panama  Canal,  ^Vashington,  D.  C  stat- 
ing minimum  salary  would  consider. 


DR.\FTSMAN  wanted ;  experienced  m 
structural  and  mechanical  design  in  con- 
nection with  industrial  plants,  experience 
in  cement  industrv,  desirable  but  not  es- 
sential. In  replying,  give  age,  experi- 
ence, salarv  expected.  P-44  5.  Eng.  Xews- 
Record.  Old  Colony  Bldg..  Chicago.  111. 

DR.\FTSMEN — Structural  steel  draftsmen 
for  factorv  and  office  buildings,  coal  bins, 
etc..  must  have  at  least  three  years  de- 
tailing experience  on  this  class  of  -work, 
and  good  record  and  references.  State 
education,  salary  expected  and  date  able 
to  report.  Bridge  Dept.,  Canadian  AlUs- 
Chalmers.  Ltd.,  Toronto.  Permanent  po- 
sitions to  satisfactory  men. 


DRAFT.'^MEN  experienced  in  detailing  and 
checking  structural  steel  work.  State 
age,  education,  experience  and  salary  ex- 
pected. Lakeside  Bridge  &  Steel  Co., 
North  Milwaukee,  Wis. 


June  28,  1923 

Eiig.   X(-\vs-Kecor( 
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POSITIONS  VACANT 


DRAFTSMAN  wanted.  Young  man  with 
experience  on  structural  steel  work  de- 
tailing and  estimating.  Good  opportunity 
for  a  varied  experience  on  all  classes  and 
types  of  steel  work.  Appl.v  by  letter 
stating  experience  and  salary  desired. 
Bergen  Point  Iron  Works,  Bayonne.  X    J. 


EXGIXEERIXG  DRAFTSMAX  wanted  :  1 0 
positions  in  middle  west  open  to  men  ex- 
perienced in  power  plant  design.  Elxperi- 
ence  in  the  following,  necessary ;  piping, 
power  equipment,  electrical  and  struc- 
tural layout — good  wages  and  good  work- 
ing conditions.  Write  qualifications  and 
for  appointment  to  P-437.  Eng.  News- 
Record,  Old  Colony  Bldg..  Chicago,   111. 


EXGIXEER-FOREMAX :  The  construction 
department  of  a  public  utility  in  Eastern 
Pennsylvania  has  an  opening  for  an  en- 
gineer thoroughly  experienced  on  under- 
ground distributing  systems  who  is  capa- 
ble of  handling  field  engineering  and 
directing  construction.  Give  age.  educa- 
tion, details  of  experience,  references, 
salary  required  and  enclose  small  photo- 
graph with  first  letter.  P-475,  Eng. 
Xews-Record.  Real  Estate  Trust  Bldg.. 
Philadelphia.   Pa. 


RXPERIEIXCED  structural  detailers 

wanted  ;  single  men  preferred :  applica- 
tion should  give  telegraphic  address,  state 
experience  and  accompany  sample  draw- 
ing of  work,  state  salary  desired,  address 
Box   6K4.  Havana.  Cuba. 


RXPERIEXTED  structural  steel  fabricat- 
ing shop  foreman  wanted  for  la.vout. 
punching,  fitting,  and  riveting  depart- 
ments. Good  chance  for  advancement. 
Experienced  men  only  need  apply.  State 
experience  and  references.  P-463.  Eng. 
Xews-Record.  Old  Colony  Bldg.,  Chicago, 
III. 


OEX'PTR.VL  superintendent  of  construction 
industrial  plant.  Must  be  capable  of  han- 
dling all  details  of  reinforced  concrete 
and  structural  steel.  I./)cated  in  Louisi- 
ana. P-46B,  Eng.  News-Record,  Old 
Colonv  Elds.,  Chicago,  III 


WANTED 

Steel  Mill  Draftsmen 


JONES   A   I.ArGRI.IN   STECT,   CORP. 

Aliquippa  Wcrkfi.   Woodlawn.    P.a. 


Here  is  an  opportunity  for  a  | 

man  who  ^vishes  to  come  to,  i 
or  return   to,    Minnesota. 

We   have   an   openlnr   lor   one   experieneril  | 

Mtruclural    Mrpl    gliop    detail    ehe*'ker    who  J 

would  aNo  he  a  Hquad  bofw.    He  Hhnuld  1>-  | 

familiar  with  Hteel  and  Iron  Htairwayw.    Tlio  i 

man    w-ho  quallfle**   would   he  <frtain   of   a  f 

permanent    position.     Men    without    the    re-  | 

quired  experience  Hhonltl  not  apply.     Writ*',  i 

•tiatinr  ago.  experience  and  salary  exrwet'-d.  I 

to    Mr.    Ooets.    care   of    SI.   Paul    Fonmlry  | 

Company,  St.  Paul.  MInneiiota.  I 


POSITIONS  VACANT 


OPEJRATOR  wanted  for  gravity  swing 
clamshell  dredge  for  work  on  the  Hudson 
River.  State  salary  and  reference  in 
first  letter.  Thomas  Smee,  Box  182. 
Tottenville,   Staten  Island,   N.  T. 


OPERATOR  wanted  for  Keystone  Exca- 
vator in  North  Bennington.  Vermont.  3 
months'  work.  Address  at  once  to  Long 
&  Montagna.  North  Bennington.  Vt. 


OPERATOR  wanted  for  small  tunnel 
shovel :  blacksmith  for  drill  steel  with 
Leyner  Sharpener  experience ;  also  Tun- 
nel Muck  foreman,  mechanics,  pipe- 
fitters, riggers  and  handy  men.  Apply  in 
person  on  job  at  Readsboro.  Vermont  or 
at  New  York  Office.  52  Vanderbilt  Ave.. 
Mason  &  Hanger   Co. 


REINFORCED  concrete  designer  and  de- 
tailer  on  building  work  ;  unmarried  tech- 
nical graduate  preferred :  two  to  four 
years'  experience ;  state  age.  experience, 
and  salary  expected ;  location.  Middle 
West.  P-4  26.  Eng.  News-Record.  lOth 
.\ve.    at    36th    St..    New   York. 


STEAM  shovel  operator  wanted  for  quarry 
work,  location  Xew  Jersey ;  competent 
man  used  to  handling  rock  ;  permanent 
position  for  the  right  party  ;  in  replying 
state  age.  married  or  single,  salary  ex- 
pected and  whether  able  to  furnish  ref- 
erences. P-479.  Eng.  Xews-Record.  10th 
Ave.  at   3Gth  St..   Xew  York. 


STEEL  freight  car  draftsmen  wanted  par- 
ticularly detailers  and  a  few  checkers. 
Apply  to  Steel  Car  Engineer.  Bethlehem 
Steel  Co..   Bethlehem,  Pa. 


STRUCTURAL  draftsmen  and  detailers  for 
work  on  subway  construction  in  Xew 
York  City  ;  four  to  nine  months'  employ- 
ment, with  probable  permanency ;  en- 
trance salary  $1,801  per  annum,  with  op- 
portunity for  advancement  ;  open  to  citi- 
zens with  two  years'  experience  or  one 
year  after  technical  graduation.  Reply 
Chief  Clerk,  Transit  Commission,  49 
Lafavette  St..  Xew  York  City. 


STRUCTURAL  engineers  wanted  for  de- 
signing structural  steel  factory  and  mill 
buildings ;  also  for  designing  reinforced 
concrete  buildings  ;  state  experience  in 
full  detail  and  salary  expected.  P-165, 
Eng.  News-Record,  Leader-News  Bldg., 
Cleveland.  Ohio. 


STRUCTURAL  .«teel  detailers  for  building 
work.  Apply,  stating  particulars  The 
Berlin     Construction     Co..      Inc..      Berlin. 

Conn. 


STRUCTURAL  draftsman  who  can  layout 
and  direct  detailing  of  structural  steel  for 
buildings.  State  age.  education,  exjieri- 
ence.  nationalit.v.  least  .salar.v  to  start, 
and  how  soon  available.  The  James  H. 
Tower   Iron  Works.  Providence.  R.  I. 

Sl'T'ERIXTEXUEXT  of  quarrying,  cnish- 
ing  and  screening  plant,  thoroughly  ex- 
perienced handling  large  singli-  operation 
Including  steam  shovels.  P-4fi2.  Kng. 
Xews-Record.  Leader-Xews  Bldg..  Cleve- 
land.  Ohio. 

THREE  chi.'f.«  of  party  for  rallw.Ty  pre- 
liminary location  In  heavy  mountain 
c(»untr.v.  ea.^lern  part  of  United  States. 
ApplicJinI  miiHI  have  nulllclent  experience 
to  well  tiualify  him  to  fill  position  and  hig 
service  reronl  must  he  supported  by 
recommendations  from  prominent  engi- 
neer." under  whom  he  has  worked.  None 
other  need  apply.  P-4<)8.  Engineering 
News-Re<<.rd.  Heal  Estate  Trust  RIdg.. 
Philadelphia.  Pa 


WANTED  civil  engineer  lo  act  as  chief  of 
party  on  river  surv.y.  S.-ilarj-  »18R  per 
month  and  expenses  In  the  field.  Address 
P.  O.   Box    !ino.    .Nashville.   Tenn. 


HIGHER  ENGINEERING  (By  Mail) 


Tle..i-.ir.cl«    of    t'-'-hni.  al    ura/hlal/       .i,     ! 
.trnl  loHintr  \'aluable  oi.iiortnnlli* «  '■ 
prarlirf    ^rork    and    turn    ynn    intf.    ;» 
no  time   lost   In   elementary   wfirk : 
dliKTtmlnatinff  oniftneerB  know  wh  ti 
Write  TODAY   f'.i 

Hlmrlnral    '-'••I 
Rf'Infnrre.l    I  ...." 
I'oncrrte   llrntllie 
BRIIHIF..H:    .«leel 


.III    to    L'.l    Ihrir    rXPERIENCK 
II       WI1„MJN  i:OIK>EH  »iv 
I      No  reha»h  of   eolleTC  work: 
ondoriied    by    the    profeMlon:    i 
will  ilo      Literature  Iti  FREE. 
ut   oiir  work. 


Required  lo  enroll:  technical  ediKa.inn.  Hirh  School  Math-    ..r  their  equlvalenl 

WILSON  ENGINEERING  CORPORATION 

10    Broadway.     Hanov-r.     Man. 


POSITIONS  VACANT 


YOUXG  man  wanted  who  i.?  looking  for  a 
future ;  chance  for  the  right  man  to  learn 
the  quarry,  and  crushing  business 
thoroughly ;  college  man  or  machinist 
preferred ;  good  salar.v  to  start ;  plant 
located  in  Xew  Jersey.  P-467,  Eng. 
Xews-Record.  10th  Ave.  at  36th  St.,  New- 
York. 


EMPLOYMENT  AGENCIES 


EXECUTIVES,  engineers,  sales  engineers 
and  draftsmen  wanted.  We  have  a  con- 
stant flow  of  inquiries  for  experienced 
and  qualified  men  from  all  sections  of 
the  country.  Write  fully ;  no  advance 
charges.  H.  H.  Harrison  &  Co.,  Confi- 
dential Employment  Service.  19  S.  La 
Salle  St..   Chicago. 


APPLICATION  FORMS 


FIRST  impressions  are  important.  Snappy, 
business-like  applications  for  positions 
help  greatly.  Dollar  brings  prize-winner 
modfl  form.  Specify  sales,  engineering, 
clerical.  Application  Service  Co.,  766  W. 
Market   St.,  York.   Pa. 


POSITIONS  WANTED 


Engineers 


ASSISTANT  Professor  in  large  Western 
University  desires  position  in  Civil  Engi- 
neering Department  ...  Eastern  School. 
Seven  years'  teaching  experience.  PW- 
366.  Engineering  Xews-Record.  Old 
Colonv   Bldg..  Chicago.   111. 


CIVIL  engineer,  competent  and  responsible, 
graduate  of  M.I.T.,  with  four  years'  ex- 
perience bridge,  paving  and  building  con- 
struction, desires  connection  with  reliable 
architectural,  engineering  or  contracting 
firm,  with  opportunity  for  a  future  ;  em- 
ployed at  present  as  inspecting  and  test- 
ing engineer  on  $5,000,000  building  project  ; 
married:  references.  P\V-416,  Eng.  Xews- 
Record.   Old  Colony  Bldg.,  Chicago.   III. 

CIVIL  E.NCIXEER— College  graduate.  35. 
desires  responsible  jiermanent  position  In 
office,  field  or  preferably  with  industrial 
concern.  Fifteen  years'  experience,  heavy 
construction,  reinforced  concrete,  dams, 
bridges,  sewers,  sewerage  disposal,  water 
works,  water  filtration,  estimating,  steel 
erection  and  design  and  highways.  In 
<'harge  Iarg<-  contracts  as  superintendent 
and  engineer.  Can  furnish  A-1  refer- 
ences. PW-444.  Eng.  News-Record.  10th 
Ave.  at    36th   St..    Xew   York.  


CIVIL  enghKer  29  years  of  age.  with  seven 
years'  experience  in  highways  and  pave- 
ments design  and  construction,  water 
works  anil  sewerage  design  and  construc- 
tion anil  general  municipal  engineering, 
desires  connection  with  Construction 
Companv  or  Municipality  in  Central 
Western  or  Southern  states.  Thoroughly 
fatnill.ir  with  Commission-Manager  form 
of  gnvernnient.  Available  on  one  month's 
notice.  P\V-419.  Kng  Xews-Record,  luth 
Ave.   at    Sfith    St..    Xew    York^ 


CrVIL  engineer.  34,  Cornell  man,  associate 
member  American  Society  Civil  Engi- 
neers, energetic,  wants  position  of  respon- 
sibility with  future:  especially  experi- 
enced foimdatlons  and  structural  steel 
conKtruclion  :  some  experience  roads, 
sewers,  and  small  water  sut>pli''s  :  under- 
stands elements  cost  keeping  and  analysis 
contract  law.  purchasing  and  followinK 
11)1  of  materials,  office  forms  and  rei)orta  : 
available  short  notice,  location  Imma- 
lerlal.  PW-43.';.  Eng.  News-Record.  10th 
Ave.  and  36th  .''I..  New  York 


Several  i1e»lrahle  pn.ltlonn  oivn  for 
liiiilrni-tor».  A-^ipt.iiit  Proteioor"  ami 
IVofeB.iT-    In    Engineering    Snbjeri", 

Kiir  partleiilnr*.  artrtrew  Educational  De- 
Iiartmenl.  The  Eneini'ertnr  Aieney  Inc., 
ri.'t  w  Jaili»rm  Blvd  Ohleaan  Illinois. 
There  i"  iin  .Tilv.imi  lei>  iif  any  kind  Our 
Ihirlvdr't    .ii.-.T.tinl   rear 
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POSITIONS  WANTED 


CIVIL.  ENGINEER,  graduate,  age  31, 
married ;  9  years'  experience  same  com- 
pany as  draftsman  and  field  engineer  in 
responsible  charge  of  work  on  construc- 
tion of  by  product  coke  oven  plants,  in- 
cluding tar  and  benzol  plants  and  two 
years'  coal  and  ore  mining  desires  to 
make  permanent  change.  Available  on 
notice.  PW-438.  Eng.  News-Record,  Old 
Colony  Bldg..   Chicago,   111. 


CIVIL  engineer ;  graduate  of  leading  mid- 
west University,  age  28.  5  years'  experi- 
ence with  general  contractor,  field  an.l 
office,  last  three  years  as  estimator  and 
purchaser,  can  take  charge  of  construc- 
tion cost  keeping,  desires  position  witli 
growing  construction  company  lookin-; 
for  results.  Available  on  short  notice 
PW-470,  Eng.  News-Record,  Old  Colonv 
Bldg.,  Chicago,  111. 


CIVILi  engineer,  graduate,  age  34,  8  years' 
experience  in  construction  of  dams, 
canals,  wharves,  roads,  retaining  walls, 
bridges,  railroads,  buildings,  sewer  and 
water  system  ;  ij  years  on  surveys  of 
properties  topographic  and  hydrographic  ; 
1  year  draughting,  structural  concrete 
topographic.  Salary  $250.  Availabl 
now.  P'\V-478.  Eng.  News-Record,  10th 
Ave.   at   36th   St..    New   York. 


CIVIL  engineer,  degree.  3  4,  married,  desires 
permanent  position.  Nine  years'  railroad 
and  municipal  experience.  Salary  ?24. 
Personal  interview  in  New  York  state. 
Teaching  considered.  Available  now. 
PW-481,  Eng.  News-Record,  10th  Ave.  at 
36th  St..   New  Y'ork. 


CIVIL  and  hydraulic  engineer,  B.S..  1907. 
C.E.,  1912.  Assoc.  M.  Am.  Soc.  C.  E.,  age 
39,  married.  Experienced  in  irrigation 
reconnoisance  to  operation  ;  especially  in 
stream-flow  measurements  and  runoff 
data.  G.  H.  Ellis.  U.  S.  G.  S.,  Helena, 
Montana. 


TRANSITMAN,  age  23  ;  5  years'  experience 
on  sewer,  ■v^'^te^  works  and  road  construc- 
tion wishes  position  on  same.  Location 
immaterial,  available  immediatelv.  Mini- 
mum salarv  $160  per  month.  PW-483. 
Eng.  News-Record,  10th  Ave.  at  36th  St., 
New  York. 


afting   and  Designing: 


LADY,  experienced  in  drafting  room,  de- 
sires position.  Location  anywhere  '  sal- 
ary moderate.  Address  P''rt'-459.  Engi- 
neering News-Record,  Old  Colony  Bldg.. 
Chicago.   111.  


STRUCTURAL  draftsman,  American,  2  2. 
desires  outside  work  with  contractor  or 
construction  Co.  Location  immaterial. 
PW-471.  Eng.  News-Record,  Old  Colony 
Bldg..  Chicago.   111. 


STRUCTUR.\L  draftsman  designer.  A-1 
detailer  and  checker.  Long  experience  on 
all  kinds  of  steel  structures.  First  class 
references.  PAV-455.  Eng.  News-Record. 
10th  Ave.  at  36th  St..  New  York. 


Bridge  &   Structural 


BRIDGE  engineer  of  important  railroad 
company  wishes  to  change  location.  PW- 
417.  Eng.  News-Record,  Old  Colony  Bldg., 
Chicago.  111. 


BRIDGETS  and  building,  10  years'  experi- 
ence direct  supervision  bridge  and  build- 
ing construction,  desigTi,  estimates  and 
appraisal.  Experience  involved  construc- 
tion of  deep  foundations  under  heavy 
traffic,  building  of  derricks,  derrick  cars, 
pile  drivers,  timber  trestles,  deep  turbine 
foundations  including  installation  of  tur- 
bines, machine  foundations,  steel  and 
concrete  bridges,  retaining  walls  and 
timber  and  brick  power  house  and  shop 
buildings.  Age  35.  married  assoc.  mem. 
Amer.  Soc.  Civil  Engineers,  American 
Railway  Bridge  and  Building  Association. 
Salary  $4,000.  PW-482.  Eng.  News- 
Record,  Leader-News  Bldg.,  Cleveland, 
Ohio. 


STRUCTUR-\L  and  ornamental  iron  ;  20 
years'  experience,  engineer,  designer,  esti- 
mator, shop  drawings.  Capable  to  take 
charge  and  push  jobs  to  completion. 
PW-452,  Eng.  News-Record,  10th  Ave.  at 
36th  St..  New  York. 


STRUCTURAL  steel  engineer,  technical 
graduate,  17  years'  experience  with  steel 

.  fabricators,  contractors,  and  architects : 
detailing,  estimating,  designing,  contract- 
ing. Qualified  for  positions  as  chief  engi- 
neer medium-sized  fabricating  plant,  or 
assistant  chief  engineer,  contracting  engi- 
neer, or  engineer  with  fabricators,  con- 
tractors, or  architects.  Competent,  hard 
working,  Al  man.  PW-469.  Eng.  Xews- 
Record.  Leader-News  Building,  Cleve- 
land.  Ohio. 


POSITIONS  WANTED 


STRUCTURAL  engineer  ;  American  Protes- 
tant, 29.  married,  college.  Seven  years' 
experience  structural  estimating,  design, 
details,  measurement,  surveys.  Would 
like  permanent  position  with  conialting 
engineer  or  general  contractor,  with 
chance  to  generalize.  Prefer  New  Eng- 
land district.  PW-465,  Eng.  News- 
Record.   10th  Ave.  at  36th  St.,  New  York. 


Estimators 


ESTIMATOR,  chief.  Graduate  C.  E.  Pric- 
ing all  types  of  buildings  and  general 
construction,  including  sub  ti'ades.  Also 
construction,  costs  and  purch;  sing.  PW- 
473.  Eng.  News-Record,  10th  \ve.  at 
36th  St.,  New  York. 


EXPERT  estimator  who  can  make  neat, 
accurate  and  reliable  estimftes  for  all 
classes  of  ^iiilding  constructioi  seeks  con- 
nection with  builder  or  construction  firm. 
Age,  42.  Active,  good  appearance  and 
selling  ability,  backed  up  with  12  years 
experience  as  estimator  and  chief  esti- 
mator for  prominent  New  England 
builders  and  8  yeai  ~  service  as  archi- 
tectural draftsman  Tor  reputable  archi- 
tects; Available  July  1st  for  New  Eng- 
land territory  only.  PW-456,  Eng.  News- 
Record.  10th  Ave.  at  36th  St.,  New  York. 


POSITIONS  WANTED 


ENGINEER-SUPERINTENDENT  —  Ex- 
tensive v^lghway  construction  experience, 
also  R.R-  Municipal  and  concrete.  Li- 
censed. PW-485,  Eng.  News-Record,  10th 
Ave.  at  36th  St.,   New  York. 


SUPERINTENDENT  of  construction.  25 
years'  practical  experience  all  kinds  of 
buildings  desires  position  in  New  Jersey 
or  New  York.  Responsible  and  well 
recommended.  PW-490.  Eng.  News- 
Record.  10th  Ave.  at  36th  St.,  New  York. 


SUPERINTENDENT,  18  years'  experience 
on  building  construction,  foundations,  pile 
driving,  coffer  dams,  bridges,  water  lines, 
all  classes  reinforced  concrete.  PW-480. 
Eng.  News-Record,  10th  Ave,  at  36th  St., 
New   York. 


SUPERINTENDENT  construction,  thor- 
oughly experienced  ;  handle  any  size  job 
in  hydro-electric  plants,  dams,  heavy 
foundations,  pulp  and  paper  mills,  rein- 
forced concrete,  waterworks  ;  understands 
camps  ;  references.  PW-415,  Eng.  News- 
Record,   I'lth  Ave.  at  36th  St.,  New  York. 


Surveying: 


HIGH  school  graduate  with  knowledge  of 
trigonometry  and  surveying  desires  posi- 
tion with  engineering  or  surveying  firm. 
New  York  or  vicinity.  PW-ISS,  Eng. 
News-Record,  10th  Ave.  at  36th  St.,  New 
Y'ork. 


INSTRUMENTMAN  wants  permanent  posi- 
tion. Married,  30,  three  years'  experience 
road  work  and  general  surveying.  PW- 
905,    10th   Ave.  at    36th  St.,   New  York. 


TRANSIT-MAN  wants  permanent  position. 
Age.  27.  Five  years  general  surveying, 
drafting,  and  foreman  on  small  construc- 
tion jobs.  Have  a  fair  knowledge  of 
hydraulic  work  and  foundations.  Have 
handled  various  kinds  of  labor.  Can  get 
results.  PW-4C7.  Eng.  News-Record. 
Real  Estate  Trust  Bldg..  Philadelphia.  Pa. 


ritenilcnts 


BUILDING  construction  superintendent 
accustomed  to  handling  large  operations 
profitably  open  for  a  position  with  con- 
tractor or  architectural  firm.  Experience 
covers  all  kinds  of  buildings  in  various 
parts  of  United  States.  Salarv  $90  per 
week.  PW-458.  Eng.  News-Record.  10th 
Ave.  at   36th  St..   New  York. 


ENGINEER  and  superintendent,  age  38, 
married.  C.  E.  graduate,  15  years'  re- 
sponsible charge  design  and  construction, 
reinforced  concrete  foundations,  build- 
ings, power  plants,  etc.,  desires  perma- 
nent, responsible  position  with  industrial 
concern  or  contractor.  Location  imma- 
terial. P'\V-364.  Eng.  News-Record,  Old 
Colonv  Bid?..  Chicago.  111. 


ENGINEER  superintendent  now  employed 
would  connect  with  good  reliable  com- 
pany immediately  ;  has  handled  big  forces 
and  built  grain-elevators,  paper  mills, 
steel  mills,  bridges,  and  power  houses ; 
also  office  and  industrial  buildings.  Age, 
40,  health  excellent.  Familiar  with  work- 
ing conditions  in  East,  South.  West  and 
Middle  West,  also  Canada  and  Mexico. 
Can  produce  results  and  demands  salary 
according.  PW-464.  Eng.  News-Record. 
Old  Colony  Bldg.,   Chicago,   111. 


I  Contract  Manager,  Execu-  | 

I  tive,  General  Superin-  | 

tendent  Estimator  | 

I  I  have  filled  all  the  above  positions  in  two  | 

=  largre  construction  companies.     Graduate  in  5 

1  Civil  Enirineering:.  34  years  of  age.  married.  5 

I  I  know    the  building  construction  busines:  = 

1  from  14  years  work  in  it.  in  all  capacities.  = 

i  Employed,  and  a  director  in  the  firm  with  = 

=  which    I    am     connected.        Present    salan'  I 

i  SfiOOO.OO.       Open    fop    a    proposition    with  | 

=  construction     company     or     supply     house  | 

=  where  results  count  in  settling  the  remuner-  1 

I  ation.  I 

i  PW-371.    Engineering   News-Record.  | 

I  10th  Ave.  at  36th  St..  New  York  City  | 


SUPERINTENDENT  o  f  construction, 
broad  experience  on  industrial  and 
building  construction,  filtration  plants, 
dock  work,  etc.  First  class  organizer 
over  fourteen  years  in  charge  of  im- 
portant work.  Available  immediately. 
PW-55.  Eng.  News-Jlecord,  10th  Ave.  at 
56th  St.,    New   York. 

STj  u-ERINTENDENT.  Building  construc- 
tic-".  all  types.  20  years'  experience. 
A-1  man.  Entire  charge  start  to  com- 
pletion. Location  immaterial.  Open  for 
assignment  Julv  1st.  R.  S.,  P.  O.  Bo.x 
2002,  Paterson,  N.  J. 


SUPERINTENDENT,  general  foreman. 
State  road  builder,  broad  experience,  .A.-1 
man,  all  tj'pes  of  macadam,  concrete, 
brick  and  paving,  available  short  notice 
anvwhere.  PW-430.  Eng.  News-Record. 
10th   Ave.    at   36th   St.,   New   York. 


Miscella 


CONSTRUCTION  and  designing  engineer, 
railroads,  coal  and  ash  handling,  docks, 
general  structures,  power  plants,  fine  ex- 
perience. Would  like  field  and  design,  or 
field  only.  PW-487.  Eng.  News-Record 
10th  Ave",  at   3  6th  St.,  New  York. 


ENGINEERING  student  wants  position 
with  Civil  Engineer  in  middle  west  or 
western  United  States  ;  6  months  college  ; 
married.  Salary  secondary.  PW-451,  Eng. 
News-Record,  Old  Colony  Bldg.,  Chicago. 
Illinois. 


ENGINEER.  23,  with  5J  years'  experience, 
which  includes  2  years  railroad  main- 
tenance of  way,  also  city  engineering, 
highway,  sewers  and  farm  surveys,  build- 
ing construction  and  real  estate  la.vout. 
Neat  draftsman  and  excellent  vertical 
letters.  Employed  at  present.  Location 
in  New  York  City  or  Northern  New 
Jersev.  PW-472,  Eng.  News-Record.  10th 
.4ve.   at    36th   St..    New  York. 


GENER.\L  contractor's  engineer  ;  graduate. 
member  .\.S.C.E.  with  over  fifteen  years' 
broad  experience  in  West.  Quick  and 
accurate  in  estimating  quantities  on  all 
classes  of  work  such  as  buildings,  founda- 
tions, dams,  pipe  lines,  bridges,  docks, 
etc..  e.xperienced  in  designing  same  and 
cost  keeping.  Practicallv  finished  present 
work.  PW-434.  Eng.  News-Record,  Rialto 
Bldg..   San  Francisco.   Cal. 


HIGHW.W  engineer.  32,  available  for  em- 
ployment. Seven  years'  experience  includ- 
ing surveys,  preparation  of  plans  and 
estimates,  and  construction  of  macadam 
and  concrete  roads.  PW-440,  Eng.  News- 
Record.   10th  Ave.  at  36th  St..  New  York. 

P.WING  INSPECTOR  would  like  to  hear 
from  contractor,  state  or  municipal  au- 
thority requiring  experienced  man.  well- 
versed  in  street,  road  and  plant  inspec- 
tion. All  types  of  pavements.  PW-489. 
Eng.  News-Record,  Old  Colony  Bldg., 
Chicago.  111. 


POSITION  in  legal  department  of  large 
firm  desired  bv  lawyer,  with  executive 
experience.  John  W.  Weis,  621S  Green- 
wood Ave..   Chicago.   111. 


SECRETARY  (young  woman)  capable  han- 
dling office.  Six  years'  experience,  three 
commercial  and  three  railroad,  ditch  and 
levee  construction.  Go  anvwhere  but 
prefer  North.  PW-4S4,  Eng.  News- 
Record,  Old  Colony  Bldg.,  Chicago,  III. 


June  28,  1923 

£ing.   News-Record 
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POSITIONS  WANTED 


RESEARCH  en^neer,  graduate  European 
university,  tried  mathematician,  four 
years'  varied  industrial  development  ex- 
perience, wants  position  assisting  in  diffi- 
cult industrial  research,  requiring  capac- 
ity for  quickly  absorbing  and  digesting 
widely  varied  scientific  data,  practical 
sense"  and  ability  for  securing  co-opera- 
tion. Proofs  of  original  solutions,  four 
languages.  Starting  conditions  not  over- 
important,  if  possibilities  are  promising. 
PW--186,  Engineering  News-Record, 
Leader-News,   Building,   Cleveland,  Ohio. 


YOUXG  man  desires  work  in  field  office  of 
an  engineering  construction  company  dur- 
ing summer.  Will  return  to  school  in 
fall,  PW-t5-l.  Eng,  News-Record,  10th 
Ave.  at  36th   St„   New  York. 


WORK  WANTED 


Designing,  Detailing  Checking 

For  structural  steel  and  reinforced  con- 
crete. Industrial,  mechanical,  struc- 
tural engineering.  Shop  drawings.  Cen- 
tral States  Engineering  Company,  28 
East    Jackson     P.oulevard.    Chicago.    III. 


Structural  Steel  Designing 
Detailing  and  checking,  for  owners,  archi- 
tects, engineers,  and  fabricators.  Rea- 
sonable prices.  Experienced  Engineers. 
WW-393.  Eng.  News-Record.  L.eader- 
News    Bldg.      Cleveland.    Ohio. 


PART  TIME  WORK  WANTED 


Cn'Hi  engineer,  who  also  knows  the  ropes 
of  the  selling  game  fairly  well,  and  is  at 
least  on  speaking  terms  with  general 
business  ways  can  spare  part  of  his  time 
for  congenial  work  that  will  pay  a  salary. 
If  you.  Mr.  Employer,  should  happen 
upon  this  advertisement  drop  me  a  line 
or  two.  Possibly  we  could  be  of  use  to 
each  other.  PTWT\''--t77.  Eng.  News- 
Record,  1 0th  Ave.  at  36th  St..  New  York. 


AGENTS  WANTED 


Agents  for  Exoluslre  Terrltor.v 

On  new  jjatented  Electric  Trench  and  Cais- 
son Hoist  I'nit.  Being  used  by  leading 
contractors.  Louis  Falzer  Co.,  2117 
Tilden   St..    Chicago.    111. 


SALESMEN  WANTED 


Construction    Kquipment    Salesman    Wanted 

Who  has  specialized  in  concrete  mixers. 
State  age.  salary  expected  and  past  ex- 
perience in  detail.  SW-397.  Eng.  N.  ws- 
Record.  10th  Ave.  at  36th  St.,  New  York. 


BUSINESS   OPPORTUNITIES 


Partner  Wanted 

To  purchase  half  interest  in  small  dredging 
plant.  Address  BO-450.  Eng.  News- 
Record.  New  York.   10th  Ave,  at  36th  St. 


Will   Sell   All  or   Half  Interest 

Of  refinery  and  steel  construction  company 
in  Texas.  Profits  average  about  tlO.OO" 
per  year.  Present  owner  unable  to  give 
sufficient  time  to  business.  $5,000  cash 
will  handle.  BO-476.  Eng.  News-Record. 
Old  Colony  Bldg.,  Chicago. 


'"agenTswanted'' i 

MIXERS-PAVERS  I 
SAW  RIGS     I 

Sff  liiAplav  ad  in  i 

June    71/,    iKulie  | 


BUSINESS    OPPORTUNITIES 


Kstablislied    Kngineering    Business 

And  concrete  products  plant  in  central 
Illinois  for  sale.  Separate,  or  will  make 
wonderful  combination.  BO-491,  Engi- 
neering News-Record,  Old  Colony  Bldg., 
Chicago.  111. 


Established  Sales-Agency  For  Sale 

Handling  structural  steel,  reinforcing,  and 
a  number  of  specialties.  Location  Middle 
West.  A  real  opportunity  for  a  sales- 
engineer  to  start  business  for  a  small  in- 
vestment. BO-4  92.  Eng.  News-Record, 
Leader-News   Bldg.,   Cleveland,   Ohio. 


PATENT  ATTORNEY 


PATENTS — Send  for  form  "Evidence  of 
Conception"  to  be  signed  and  witnessed. 
Form  fee  schedule,  information,  free. 
Lancaster  and  Allwine,  450  Ouray  Bldg.. 
Washington.  D.  C. 


FOR  SALE 


Dumpy  Level 
W.  &  L.  E.  Gurley  makers.    J.  I*  Gray,  Box 
74,  Louisa,  Ky. 


WANTED 


Used  Engineer  Transit 

Having  vertical  arc.  Describe  fully  includ- 
ing instrument  number  and  lowest  possi- 
ble cash  price.  Buver  in  New  York.  W- 
460.  Eng.  News-Record.  lOth  Ave.  at  36th 
St.,  New  York 

I — j^— — — 'j 

I         INDUSTRIAL      SITES      aroung      San  = 

i  Francisco  Bay  are  handled  by  our  in-  | 

=         dustrial    department,    in   charge   of    an  S 

i         i-xperienced      engineer.  Information  I 

{Continuously    in    busi-  = 


Y 


■;.•) 


V.  V.  PORTER,  Porter  Bldg..  Oakland,  Calif. 


FERRY 


I   For  Sale  or  Lease;  A  bargain 

QUARRY  AND 
I  CRUSHING  PLANT 

1  on  railroad.    Business  thor- 

I  oughly  established.    An  ex- 

I  ceptional  proposition. 

I  I 

I        FS-43I,   Engineering  News-Record        | 
I      Real   Estate  TruM  Bldg,,  Phila.,  Pa.      | 

1  Second-Hand  | 

I         Transits  and  Levels         j 

!     Ouarantoe<l  in  Good  Order  and  Adjuxtment  | 

I  \\,,i,    I'.f    v. IT    flitixi.fi    /.i.r  I 

WILLIAMS,  BROWN  A  EARLE.  INC  I 

918    C.hmnut    St.,    PhiUdtlphia,    P».  | 


Oil  Engine 
and  Dynamo 

Sealed  bids  will  be  received  at  the 
office  of  the  County  Clerk  in  the  Court 
House  in  Galesburg,  Illinois,  up  to  lu 
o'clock  a,m.,  August  2,5th,  1923,  for  the 
following : 

One  Fairbanks-Morse  Oil  Engine, 
Tj-pe  25-H,  P.  32.i  R.  P.  M.  with  40 
ft -7  inch  belt:  50  gal.  Oil  Tank,  also 
two  cooling  tanks,  capacity  of  each 
tank  400  gallons,  with  centrifugal 
pump  size  one  inch.  AH  in  good  shape. 
Factory  No.  1S49S5. 

One  Fairbanks-Morse  Direct  Current 
Dynamo,  K.  W.  15.  Volts  125,  Amp. 
120,  Tjpe  C.  P.  adjusted  to  1,300  R.  P. 
M.  Volts  125  at  full  load  also  125  at 
no  load.  Belt  driven  7-inch  pulley. 
No.  21368.     In  good  shape. 

Bids  must  be  enclosed  in  a  sealed 
envelope  with  tlie  name  of  the  bidder 
written  or  printed  thereon  and  ad- 
dressed to ; 

GEO.  A.  LARSO.N. 

County  Clerk. 

Galesburg,  Illinois. 


EXCAVATION 

eteam  Shovels  for  rem  with  crews  or  worn 

lalien  by   contratt. 
Piokeys   and  cars   or   teams  luroisbed. 

H.    C.    AMBLER 

3717    Old    York    Road.    Philadelphia.    Pa. 


TARPAULINS 

AND 

Waterproof    Canvas    Covers 

All  b  zos— All  Weights  at  Hand 


LOCOMOTIVE 
CRANE 

I    1 — Stand.ird  Gauge,  25  tons  capa- 
I         city. 

I  SADDLE  TANK 

LOCOMOTIVES 

Standard  Gauge,  25-ton  engine 


:      i 

I    I  2- 


!ii,m..i 


We  Dig  and  Refill 
Trenches 

for    wrafer,    sewer,    gas,    conduits    anr) 

drains.  | 

Pipe  laid  by  contract  and   installation  j 

of  water  systems.  | 

Trench  Machines  and       | 
Backfillers  For  Rent 

W.  G.  Frill  Co.,   Inc.,  Contractor$    | 

■;.-.8  Valliy  Road.  West  Orari»".  S    1  i 


I  NEW   AND   USED   SURVEYING 

I  INSTRUMENTS   AT   FACTORY    PRICES 

-  «ill»raflton      fuir«nl««J      or      motie?      rPfun-lf'l 

I  Wtilc   tot   coroptflf   111!   •ii'l  tlUlogu*  ol   our   hl«h 


.Nlnim'-nlg    infl   mii-pIlM   for  Mtil    enBinc 


40 


I  j:;.;; 


Used  Transits 
and  Levels 


will  do.     Cannot  use  over  40. 


W-4.3.1.  Enirinoerinir  News-Reeord 
,ead(T  News  Bldg..  Cleveland.  Ohio. 


WANTED 

Stiff  Leg  Derrick 

,"i    lull-  .  ..pa.  ily.   lio  (I.   boom 
SeotI 


>lrrril»    Cliapmat 
17  Balt<rj-   I'l 


New  V 


CorpomUon         i 
'»rk  Oily  I 


Stone  Crusher — Dump  Bodies  | 

250  v<l.  c.np.irifv  Stone  Crueller.  [ 

3  Dump  Bodies  for  Ford  Dump  Truck.    I 


r.  If.  «F,I  t.«.  Say 


1  i 


WANTED  DRAGLINE 

I  whioh  "-an 
inrt  mnlnlain 
)»•  mi»d  with 

THK,  II.  (     KARNKM,   M.\nn>r.RY  CO. 

l-,lh   an.l   Flmwoo.!    Kan=a.  r,lv    M.i 
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Sale  of 

NAVY  SURPLUS 

by 

PUBLIC  AUCTION 

At  Navy  Yard,  New  York,  N.  Y. 

on  JULY  10th  and  11th,  1923 


Vol.  90,  No.  26 
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There  is  given  below  a  general  list  showi 
referred  to  above.  Catalogs  of  sale  cover 
obtained  from  the  Central  Sales  Office  or 

Catalog  No.  504-A 

Sale  of  July  10,  1923,  Steel  and  Metals  at  Navy 
Yard,  New  York,  N.  Y.  under  the  auspices  of 
Alfred  Freeman  &  Company,  149  Grand  Street, 
New  York  City : — 

Brass  and  Copper,  Building  Materials,  Contractor's 
Supplies,  Iron  and  Steel  and  other  Metals.  Scrap 
Accumulations, 


ng  the  character  of  material  in  each  sale 
ing  all  details  regarding  the  sales  can  be 
the  Auctioneers  mentioned. 

Catalog  No.  503-A 

Sale  of  Surplus  materials  at  Navy  Yard,  New  York 
under  the  auspices  of  Smith  &  Jaife,  68  W.  45th 
St.,  New  York  City,  July  11,  1923:— 

Fire  Brick,  Brass  and  Copper,  Iron  and  Steel  and 
other  Metals,  Gauges,  Pipe  Fitting,  Plumbing 
Supplies,  Marine  Equip.,  Wire  and  Cables,  Scrap 
Accumulation,  Tools,  Hardware  and  12  Electric 
Railway  Cars  with  10  Trailers. 


I    CENTRAL  SALES  OFFICE,   wa^J^tS^'^.  c.    | 

iiiiuimiiiiiiiiiiiiiiiiiiiitiiiiiiiiiuiiiiiiMiiiiiiiiiMiiiiiLiiiriiiiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiii II iiiiiiiiiiimiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiuiiiimiiiiiniiiiiiiiiiiiiiiniiiiMiMiiiiiiii iiiiiMiiiiiMiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiniiiiiiniiui^ 


Bucyrus  Shovel 

1 — 70-C,   in  first-class  condition, 
,  A.S.M.E.  boiler. 

Dinkeys 

3 — 36-in.  gauge,  eithc     18  or  20 
tons,  A.S.M.E.  boiler. 

Western  Steel 
Beam  Cars 

40 — 4-yd.,  36-in.  gauge. 


Cannot  pay  fancy  prices.    Dealers 
postage 


W-433,    Engineering    News-Record 
Leader  News  Bldg.    Cleveland.  Ohio. 


Ready  for  Delivery  Now 

4,000,000  FEET 
OF  LUMBER 

Fir  and   Yellow   Pine. 
Sizes  as   follows: 

358   pes.,   12x12,  20  ft.  long. 

134  pes.,   12x12,   30  ft.  long. 

18  pes.,  12x12,  10  ft.  long. 

1,107  pes.,  6x6,  10  to  12  ft.  long. 

3,060  pes.,  3x12,  20  ft.  long. 

953  pes.,  4x10,  20  ft.  long. 

2,088  pes.,  2x8,  20  ft.  long. 

212  pes.,  6x10,  9  ft.  long. 

237,800    sq.    ft.   2x8    floor   beams,   9    to 

18  ft.   long. 
200  windows,  2  ft.  10  in.  wide  by  5  ft. 

2  in.  high,  complete. 
132,600  sq.   i^t.   6-in.  sheeting. 
13,800  sq.  ft.   novelty  siding. 
20 — 8x8  ft.   rolling  steel  doors. 

Above  lumber  from  Navy  Warehouses, 
lour  years  old,  free  from  nails,  and  im- 
mediate delivery  by  rail  or  water.  Two 
million  feet  same  sizes,  futui'e  delivery. 

Kirsch  Demolishing  Co. 

3Sth  St.  and  2nd  Ave.,  So.  Brooklyn,  N.  Y. 


I — No.  3793.  Size  61  (?i-yd,)  Ranaome 
Concrete  Mixer  with  side  loader  and 
hoist  for  hoisting  bucket.  25-hp., 
either  2  or  3-ph,.  60-cy-,  220-v.  Motor, 
hoisting  bucket  with  hopper  lor  tower  on 
truck  with  steel  frame,  lately  overhauled  S120O 

1— No.  620  ( >i-yd.)  Smith  Chicago  Mlier 
with  15-hp..  3-ph,,  A.C,  Motor  and  side 
loader,  rebuilt 600 

1 — No,  10    (1  bag)     Chicago    Con.    Mixer 

on  skids  with  pulley 60 

1 — 20-cu  ft-  Ransome  Concrete  Hopper..         SO 

1— Fairbanks-Morse.   8-hp.   Gasoline  En- 

fiine.  with  pulley  and  clutch 60 

.-...,„  "■on 


FRANK  N.  GOBLE,  INC. 

49   Brookfleld  St..  White  Plains.  N.  1". 


FOR  SALE— FOR  RENT 


-.\ustin  Cube  Pay 
Bucket,  Batch  Mi 
-Poller  Tieiiching  Machim 


Cale 


illla 


10-ton   Kelly  Rolli 
— 5 -ton   Iroquois   Roller. 
Empire   Engineering  &  Eqnipment   Co. 
Office  and  Yard:  Tor,   \V.    Gen,    Roblnsi  " 

Dasher    St,,    Pittsburgh,    Pa. 


FOR  SALE 

STEEL  SHEET  PILING 

120  DCS,.  U-in.  Lack,  .Arch  Web.  22  to  24  tt,  long. 
15  pes..  14-in.  Lack,  .\rch  Web.  11  to  ISft.long. 
8  pes.,  14-in.  Lack,  Straight  Web.  22  tt.  6  In.  long. 
Good   Redrlving   Condition,      Price   S3T.50    per 


=     2000   lb.   tor 


lot   F,0,B. 
J.    >l.    HTNES 

Lock   Box  242,  Salem.   N. 


WANTED 

STEEL   SHEET   PILING 

100    Pes.   40    to    .'>0    ft,    long. 

200   Pes    20    to   30    ft,   long. 

Suitable  condition  for  redriving. 

•■W-399.   Engine-ring  News-Record 

1570  Old  Colony  Bldg..  Chicago,  111. 


Steam  Shovels  For  Rent 

Type  Al  Thew,  located  Jersey  City,  N.  J. 
Immediate  Sliip/nent 

JAMES  S.  BRADEN 

30  Church  St..  New  "Xork.  N.  Y. 


Erie  Steam  Shovel 

High  Lift  Type  ■'B'.     Caterpillar  Traction. 

L.  V.   MORRIS, 

Box  106,  Locust  Valley,  N.  Y. 


June  28,  1923 

Eng.  News-Record 
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Appraisers-LiquidatinqtI^gineers -;''•'.??? 


2S  CHURCH  STREET 

New  YorKI 


l^p  liquidate  JiliurJ^^eii  lassrt^ 
We  will  sell  at 

PUBLIC  AUCTION 

Absolute  By  CHAS.  KRISER,  Auctioneer  UnreSeYVed 

By  order  of,  and  for  the  account  of 

NEWPORT  SHIPBUILDING  COMPANY 


Wilmington,  North  Carolina 


(Builders  of  Concrete  Ships) 


All  of  the  WOODWORKING  MACHINERY,  MACHINE  TOOLS,  CONTRACTORS 

and  YARD  EQUIPMENT,  STEEL  and  SUPPLIES  at  the  shipyard, 

Wilmington,  N.  C. 

Thursday,  July  12,  1923 

Commencing  10:30  A.  M.  SHARP!!   (Eastern  Standard  Time) 

VALUATION  $350,000.00 

Everything  will  be  sold  without  limit  or  reserve!! 

SALE  INCLUDES: 


Chain  Mortisers,  Inside  and  Outside  Moulders, 
Surfacers,  Tenoners,  Band  Saws.  Resaws,  Bevel 
Band  Saw,  Boring  Machines,  Belt  Sander,  Saw 
Tables,  Dado  Saws,  Scroll  Saws,  Joiners,  Lathes, 
Shapers,  Grinders,  Pipe  Machines  up  to  10  in., 
Pipe  Expander,  Bolt  Cutter,  Radial  Drills,  Drill 
Presses.  Hack  Saws,  Vises,  Forges,  Benches,  Con- 
crete Mixers,  Cement  Guns,  Engines,  Air  Compres- 


sors, Hoists.  50-ton  capacity  Steel  Stiff  Leg  Derrick. 
Boilers,  40-ton  Locomotive  and  Tender,  Standard 
Gauge  Flat  Cars,  100  tons  Steel  Reinforcing  Bars, 
tons  of  New  Fittings,  Brass,  Malleable  and  Cast 
Iron,  tons  of  Scrap,  Rope,  Chain  Hoists,  Bolts  and 
Nuts,  Ship  Supplies,  Air  Tools,  Acetylene  Torches, 
50  Flcctric  Motors  and  Generators  up  to  75  H.P., 
Office   Furniture  .ind    Hundred-;  nf  other  items. 


This  equipment  is  all  of  modem  type  and  in  excellent  condition. 
Plant  open  for  inspection  from  June  28th  to  the  day  of  the  sale. 

ONLY  ONE  ndvrrtinempnt   will   appear  in  thi.   paper — SO  SEND 
IMMEDIATELY    FOR    COMPLETE    AUCTION    CATALOGUE. 

Industrial  Plants  Corporation 

25  Church  St.,       New  York,  N.  Y. 
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Beck    &    Babb 80 

Beiuan   Coal   Co 8.5 

Beiuley  &  Morrison  Coi-p 74 

Biimingliam  Rail  &  Loco.  Co.  81 

Braden.    Jas.    S 68 

Brifirs.    Inc..    MaiTln 82 

Brooklehurst.    Harry 78 

Biowning  &  Co..  Victor  R 81 

Brown   &   Sites  Co 78 

Bua    t>7 

Campbell.   W.   H 85 

Clapp.  Riley  &  Hall  Equip.  Co.  72 
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Concrete  Steel  Bridge  Co..  The  74 

I'onnell  Co..  John  F 72 
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Crockwell  Mine  &  MUl  Sup.  Co.  81 

Dash  Mfg.  Co 67 

"Pawes.  James  H 79 

Day    &   Maddock   Co 75 

Demarest.   Irviugr  M 75 


East  Iron  &  Maeh.  Co..  The 

Ehrbar,  Inc.,  Edward 

Electric  Hoist  &  Derrick  Co. 

Ellis.  A.  Lee 

Empu'e  Eng,  &  Eauip.  Co. . . 
Equipment   Corp.   of  America 

Francis  &  Co..  P.  E 

Fi-ank.  M.  K • 

Frazier  Davis  Const.  Co 

Fritz  Co.,  Inc.,  W.  G 


.   79 


Goble.  Inc..  Frank  N 68 

Green.  L.  A 80 

Greeu.   John  M 78 

Grey  Steel  Products  Oo 77-81 

Hagerstown  Equipment  Co....  83 

Haiss  Mfg.  Co..  Inc..  Geo....  82 

Hall.  R.  K 85 

Harris  Bros.  Co 75-76 

Hitner'8  Sons  Co..  H.  A 79-84 

Hoisting    Machiner.v    Co 80 

Holbrook,  Cabot   &  Rollins...  78 

Hollander  Equipment   Co 77 

Houston  Railway  Car  Co.  ...  .  80 

Hubbard  &  Floyd  Co..  Inc.  ...  77 

Hudson.    W.    H 78 

Hyde  &  Co..  Inc 74 

Hyman-Michaels    Co 82 

Hj-ues.   J.   M 68 


Jensen,  J.  Norman 73 

Keiser-Geismer    Engl.    Co 77 

King,   Philip   T ,  81 

Kirsch    Demolishing:   Co 68 

Kleinhans   Co..    H 82 

Lakewood   Engr.   Co 81 

Larson,  Geo.  A 67 

Letson  Co.,   T.    H 77 

LeTis  &  Co..  Henry 84-85 

Lindheimer,  S.  W 84 

MacAndrews  &  Forbes  Co ... .  79 
Machinery  &  Supply  Corp.  ...    85 

Mayer,    F 72-82 

McElroy,    J 79 

McLane  &  Co..  J.  B 79 

McLeod.  Alex.  T 78 

Mellon-Stuart    Co 79 

Miami  Conservancy  District..  74 
Miller  Equipment  Co.,  Inc.  ...  75 
Minneapolis  Equipment  Co.  .  .  7H 
Morris,   L.   V 68 


Nashville    Industrial   Corp. .  .  71 
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New  London  Ship  &  Engr.  Co. 
Nolan.  Wm.  S 


Partridge.    Arthur   S 76-79 

Perry,  Buxton   &  Doane  Co.  .  .  74 

Pierce    Foundation    Corp 79 

Pittsbtirg  Mchy.  &  Equip.  Co..  82 

Porter   Bros 82 

Porter,    F.    F 67 

Pottstown    Steel    Co 81 

Public  Works  Const.  Co 85 

Pulsometer  Steam  Pump  Co. .  76 

Relly  Contracting  Co.,  R,  F.  . .    7.0 

Rennolds    Equipment    Co 70 

Ross  Power  Equipment  Co.  .  .    80 

Sampson  &  Renter 79 

Schwyzer.     G 67 

Sebolt.     Conrad 78 

Shea  &  Co 77 

Sherwood.    E.  C 84 

Siellng,   Louis    J 75 

Smith  Co..  H.  Y 73 

Southern  Iron  &  Equip.  Oo...  76 

Specialty  Engineering  Co 81 

Stroud  &  Co 73-81 

Sutton  &  Corson 78 


Utility    Equipment    Co. 


Waddell.   W.   R. 

Walsh.  J.   T 

Weiss,  B.  M .  .  .  . 
Wickes  Machinei 
Wiley,  Glen  M. 
Williams,    G.   C. 


WUliams,  Brown  &  Earte.  Inc.    67 

Wilson  &  Co..  E.  H 84 

Wissler  Instrument  Co 67 

Zelnicker  S.  Co.,  W.  A .  77-8-80-3-4 

PILING 

Brown   &   Sites   Co 84 

Levis   &  Co..   Henry 84 

Lindheimer.  S.   W 84 

Wenilinger  &  Co..  Inc..  J.  R.  .  84 
Zelnicker  S.  Co..  W.  A. 77-8-80-3-4 

PIPE 

Albert   &  Davidson  Corp 83 

Albert  Pipe  Supply  Co 83 

Davidson  Pipe  &  Iron  Corp.  .  .  83 
Flower  City  Pipe  &  Iron  Corp .  83 
Greenpoint  Pipe  &  Iron  Co.  .  .  83 
Hitner's  Sons  Co..  H.  A .  .  .  .  79-84 
L  &  D  Pipe  Sup.  Co..  Inc.  ...    83 

Link  Pipe  &  Supply  Co 83 

Luna   Amusement   Co 83 

Nashville  Industrial  Corp .  .  .  73-75 

Pf aff    &  Kendall 83 

Pipe  &  Contractors  Sup.  Co.  .    83 

Savesky's  Sons,  J 83 

Zelnicker  S.  Co.,  W.  A. .77-8-80-3-4 


RAILS 

Benjamin    Equipment   Co 84 

Birmingham   Rail   &  Loco.  Co.    81 
Equipment  Corp.   of  America.    71 

Foster  Co.,  L.  B 84 

Prank,  M.  K 84 

Hitner's  Sons  Co..  H.  A 84-85 

Hyman-Michaels    Co 84 

Levis  &  Co..  Henry 77-84 

Lindheimer,  S.  W 84 

Morrison  &  Risman  Co..  Inc.  .    84 

Sherwood,  E.  C 84 

Wilson  &  Co..  E.  H 84 

Zelnicker  S.  Co.,  W.  A.  77-8-80-3-4 


Construction      WE  BUY,   SELL  AND  RENT       Equipment 


AIR  COMPRESSORS 

1 — Ingersoll-Rand.    10s  10,    Belt  drive. 

1 — Chicago.     70    ft..    Gas.    Power,    mounted    with 

Tank,   mounted  on  Trucks. 
1 — Chicago.     150     ft..     Gas.     Pmver. 
2— Westinghouse,  Compound,  150  ft. 

CRANES 

1 — P.    &    H.   205.   seml-caterplllar. 

1 — Overland    Traction    Wheels,    steam    power. 

1 — 20-ton  Ohio,    std.    gauge. 


1- 

1 — 6  I  8.  DC,  DD  skel.  Lambert. 

1 — Thomas  DD  with  50-hp.,  A.C.  Motor. 

1 — Thomas  DD  with  75-hp.,  A.C.  Motor. 

1 — Lambert.   SH    x    10.   DD,   butt  strapped  boiler. 

1 — American.  8 '4    x  10.  DD.  butt  strapped  holler. 

1 — Thomas  Double  Drum  with  100-hp..  D.C.  Motor. 

LOCOMOTIVES 

2 — Std.    Gauge  Baldwin   and    American.    5  0    ton. 
1 — Standard  Gauge  Baldwin,    30   ton.   lebutlt. 
7 — 24-in.   Gauge  Plymouth   &   Whltcomb.   gas. 
5 — 36-in.    Gauge  Davenport.    Porter   &    Vulcan. 
3 — 6-ton.  24-in.  Gauge  Geared  Whltcomb. 
1 — Std.  Ga.   10  :  16  Lima. 


DERRICKS 

3 — Steel    Stiff-Leg.    GO    to    100-ft.    booms. 
1 — Wood  Stiff-Leg  Derrick,  bucket  operating. 
6 — Steel    Guy,    lOO-ft.   masts.    15    to    25    tons, 
8 — Steel   Guy,    llO-ft.   masts.   25    to   40   tons. 
2 — Steel   Sllir-Legs.   llO-ft.   booms.   20  tons. 
1 — All-steel  Derrick  Car.  capacity  25   tons. 

ROAD  EQUIPMENT 

2 — Lalicwood   Finishing   Machines,    ir,    &    IS 
60 — Batch  Boies.   29  ft. 
5 — Hollers.    8    to    10  ton.    tandem   and   3    whe 

steam    and  gasoline    power. 
6 — Pavers.    12F.  to   2!E. 

CONCRETE  MIXERS 

1 — 21-S    Marsh    Capron    Batch   Hopper. 
2 — 7-S  Rex  Low  Charging  Mixers. 
1 — 21-S  Rex,   Steam    Power. 
1 — 7-S  Boss,   Gas.   Power,   Side  Loader. 

STEAM  SHOVELS 

I — Type  B.  Erie. 

4 — Traction      and      Caterpillar.       %-yd.      shov( 

Marion.    Osgood,    Bucyrus   and  Tliew. 
2 — Bucyrus    70C's;    also    70-ton   railroad    type. 
1 — Bucyrus    35B  on   caterpillar. 
1 — Marion    35    traction    wheels. 
1 — Standard  Bucyrus   150.B. 


CARS 

75 — 36-in.    gauge,    4-yd.    Western    Dump. 
5  0 — 24-in.   gauge.    1%   yd.   steel  "V*'-shaped. 
'30 — 24-ln.  gauge.  Western  .Ul-Steel  Flat. 
:;0 — 18-in.    gauge,    1-yd.   Western. 
70 — 24-in.    gauge.    1^-yd.    Wood   Bodies. 

DRAG  LINES 

1 — Jlonighan    T-T.    Walker   type. 
1 — Monighan   2^-T,   Walker  typo. 
1 — ^Bucyrus    14-B.    on    caterpillar. 

PILING   HAMMERS 


1 — %-vd.  Kiesler -Clam  Shell  Bucket. 
1— I-yd.  Ha.vward  Clam  Shell  Bucket, 
1 — 1-jd.  Page  Dragline  Bucket. 

MISCELLANEOUS 

2 — 50-bp.  Locomotive   Type   Boilers. 

1 — Erie  6-in.  Centrifugal  Pump  with  Engine. 

1 — Lakewood    steel    Tower.    150    ft.,    with    Bucket 

I — Insley    Steel    Tower,    2  00    ft.    with  Bucket 

1 — 4-in..    belt   driven  Centrifugal  Pimip. 

2 — Steel   Stone  skips. 

4 — Vertical  Boilers,  ranging  from  25   to  10-hp. 


The  aTjove  are  only  a  few  of  the  items  we  have  tor  sale.    Write  or  wire  for  our  latest  stock  list. 


R 


ENNOLDS 

EQUIPMENT  CO. 


711  STANDARD  TRUST  BLDG. 
CHICAGO,  ILL. 

PHONE:   RANDOLPH  4184 


June  28,  1923 
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"WE  BUY- 
RE  BUILI> 


SELL  OR  RENT" 


ELECTRIC  HOISTS  AND  DERRICKS  FORM  HOG  ISLAND 


Available   For  Inspection  and   Shipment    From    Our   Four   Plants 


Specifications  of  Electric  Hoists 

Large  number  of  American  late  mode] 
hoists.  These  hoists  ha»e  2  drums  with 
attached  swinging  gear,  with  3  7-hp.  Otis 
A.C.,  440-v.,  60-cy..  3-pIi.  electric  motor 
— Complete  with  controllers  and  resistance 
grids — Can  be  changed  to  suit  customer's 
current  requirements  if  desired. 
Can  furnish  counterwelghted  holding  drums 
with  these  hoists  when  used  for  operating 
bucket. 

Also    several    55    and   75-hp..    Single    and 
Double  Drum  Hoists  with   A.C.    Motors. 


Specifications  of  Derricks 


Large  number  of  practlraltjr  i 

aia-Ieg    drmcks. 

Boom.    14\Hx$0    ft.,    trusses; 

Mast.   16x16x40  ft. 

Logs.    14x14x62   fU 


Bull  wheel, 
For  Singli 
Bucket   O  per  at 


6    ft. 


Lin 


Work 


Guy  Derricks 


ALL  THE  EQUIPMENT  LISTED  BELOW  HAS  BEEN  REBUILT  AND 
MAY  BE  INSPECTED  IN  ONE  OF  OUR  OWN  WAREHOUSES 


AIR  COMPRESSORS 

1 — Sullivan      Class      W.G.3.     belt      driven 

cjlinder.  lOxlU. 
•: — lOH-in.   Type  C   Westin^house    Steam 

Compound  Air  Compressors.     Capacity 

150    cu.    ft.    at    100    lbs.    Requires    Jo 

hp.  Boiler. 
1 — Bury  Class  L  8x8  Compressor  complete 

with   air   receiver   with    15    bp.,    A.C.. 

220  volt,  60  cycle  motor. 
1 — Schramm   No.  .30   Ga.soline.  on   trucks 

with    air  receiver,   cap.   50   cu.   ft.   per 

minute. 


CONCRETE  MIXERS 

.in — Concrete  Mixers,  sizes  28S.  cap.  1-yd.. 
21S.  cap.  >iyd  :  14S.  cap.  Vi-yd..  and 
lOS.  cap.  1%-yd.  With  steam  or  elec- 
tric power;  with  side  loaders  or  batch 
hoppers.  Following  makes:  Marsh- 
Capron,  Koehring.  Milwaukee.  Ran- 
Bome.  Smith.  Smith-Chicago.  Rex. 
Lakewood.  Foote.  Cube,  or  Oshkosh. 

4."i — 7S.  cap.  1  bag.  wnth  low  charginir 
platforms,  with  gaj^oline  engine**. 

CRANES 

1 — Bycrs  Auto  Cr.inc  on   traction  wheel". 

with   30-ft.   boom,   with    "4    or    ^i  yd 

clam   shell    bucket. 
1 — 15-U>n.    8-whecl.    0.4S..    40-ft.    boom 
I — 15-ton    Browning  locomotive  crane  on 

4-whcel.    .standard    gauge    trucks,    with 

40-lt.   boom   and  bucket   operating 

CLAM  SHELL  BUCKETS 


CRUSHER 


DIAPHRAGM  PUMPS 

flO — Diaphraem  Pumps  on  trucks,  with  3- 
in.,  or  4-in.  suction,  with  3-hp..  '2-hp.. 
or  1  "^  -hp.  Gasoline  engines.  Follow- 
ing makes:  Atlantic.  Bull  Dog.  C.H.&E.. 
Domestic.  Gould.  Humphrey.  Keystone. 
Novo.  Schramm  and  Sultan. 
30 — Hand  Diaphragm   Pump».    .'J-in.   and  4- 

in.  ijUi'tion. 
A  large   aj^sortment   of   steam    pumps.   Sim- 
plex    and     Duplex,     also    tsevt-ral     Kys    and 
PulsometT  Pumps.  No.   5   and  No.  0. 
Several  hnnd  drivi-n  force  pumps.   ™-in.  and 
1  '/^-in.  buclion. 

CENTRIFUGAL  PUMPS 

All  sizes  from  12  in.  euction.  10-ln.  dis- 
^harB^f^  down  to  "J'^ii-in.  suction.  'Z\\\-  di-- 
charge.  Belt  driven  and  dir.  conn,  to  steam 
engines,  gas  engines  and  electric  motors. 

STEAM  HOISTS 

20 — Three-Drum  Hoists,  with  or  without 
boilers.  Sizes.  10x12.  0x10.  8'ixlO. 
and  7x10.  with  separate  swingers  for 
derrick  work.  All  makes. 
40 — Two-Drum  Hoists,  with  or  without 
boilers.  Siics.  10x12.  0x10,  Si.xlO. 
7x10.  Oy.xlO,  6x8.  and  5x8.  Can  b<- 
equipped  with  holding  drum  for 
bucket  work.  Several  special  Cableway 
Excavator  or  Drag  Scr.aper  Holstii 
All  makes. 
12 — Single  Dnim  Hoists  0x10.  0'4xlO.  8x8. 
Lidgrrwootl.    American  and  Lambert. 

fi — Swinging    Engines. 

1 — noulile  Drum  Belt  Hoist,  cap    fiOOO  lb. 

1 — Belt  Hoist,  single  drum.  2.'>00  lb.  line 
pull. 

] — I  \  xM  double  cylinder,  single  dnim. 
reversible  with  elevator  sheave,  com- 
plete with  boiler. 

1 — 8  hp  Byrs  9  D.  Reversible,  with 
boiler  and  elevator  sheave. 

ELECTRIC  HOISTS 


110 


dr 


ntrolle 


"rail  and  track 

-Mile.  '.Jl  In.  Gauge  rorlable  Track, 
wiih  si"  I  llr>.  made  up  of  20-lb.  rail 
with    swilehe.. 


GUY  DERRICKS 


1 — All  stpcl  with  00-ft,  mast.  80-ft. 
boom,  with  all  guys,  with  bull  wheel. 
10-ton  capacity,  bucket  operatinr. 


ROAD  ROLLERS 

■'. — Erie  Tandem,    1 — .S-lon.   1 — .1-ton 

2 — Kelly  •  Springfield,       10-ton.      .l-wheeh 

1 — gas.    1 — steam. 
1 — Iroquis,   S-ton.  steam  Tandem. 
3 — lOton.       3-wheel  2 — BuBalo-Pitls. 

steam.     1 — Austin,  gas. 


STEAM  SHOVELS 

1 — Bucyrus.    70-ton,    on   MCB   std.    gauge 

trucks,  with   2  4  -yd.  dipper. 
4 — Keystone   Excavators.     3 — No.   .1.   1 — 


No 


28  Traction  Wheel.   <4  -yd. 
traction  wheels  with 


1— Marion 

bucket. 
1 — T>-pe  Al   Thew  ' 

'iK  -yd.  dipper. 
2 — Type  O  Thew  on  traction  wheels  with 

'li,  yi    dipper. 


STEAM  HAMMERS 

-McKlernan  &  Terry.     6 — No.  OB      1  — 


LOCOMOTIVES 

— Shay    Geare.!     .?il  gauge     0x1  n 
! — 24  In.      gauge      steam      Saddle 

1 — Davenport      7H-toD.        I— 

6H-ton, 


Write  for  latest  Stock  Lift  jutt  off  the  press. 


Equipment  Corporation  of  America 

Manufacturers  and  Rebuildcrs  of  Contractors'  Equipment 


PHILADELPHIA,  PA. 

8SS  Land  Title  Bld^. 

Phone.  Spruce  5408 


CHICAGO,  ILL. 

M;.<i  l.umh«r  EichsngK  BM( 

l-l,..!."     Rand'.lph   O"."' 


PITTSBURGH,  PA. 

SSS  Empire  Bldg. 

I  w.pe     SmIlhfleM    I. '.05 
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FOR  SALE  OR  RENT 


STEAM  SHOVELS 

1 — 14B  Bucyrus  Traction  Shovel.  Shop  No. 
3338  new  in  1920.     a/3-yd.  dipper. 

1 Model  3ti  Marion,  full  revolving  traction. 

Shop  No.  3304,  new  1  Va  yd.  dipper. 

4 — 70C  Bucyrus.  Shop  No.  11H7,  1436, 
1499  and  1B08:   '.l^i-yd.  dippers. 

3 — 70-ton  Bucyrus.  Shop  Nos.  860.  977, 
and  1233.    2 '/= -yd.  dippers. 

1 — vo-ton  Bucyrus.  Shop  No.  920,  equip- 
ped with  new  70C  boom.  3V4-yd.  dipper. 

3 — Model  60  Marion.  Shop  Nos.  1463.  1711 
and  2367,  2  Vz  -yd.  dippers. 

STEAM  SHOVEL   PARTS 

3 — Booms  for  70-tou  Bucjtus.  length  29  ft. 

1 — Boom  for  TOC  Bucyrus  shovel,  com- 
posite, length  40  ft. 

3 — Dippers.  Bucyrus.  2  %  -yd.  capacity. 

1 — Bucyrus  Dipper.  3  ctr.  yd.  capacity. 

Jack  Arms.  Dipper  Arms  and  Boom  Engines 
for  70-ton   Bncyrus  Shovels. 

1 — Boom  for  Model  60  Marion  Shovel. 

2 — Dipper  Arms  for  Model  60  Marion. 

1 — Dipper.  2^-   yd.  for  Model  60  Marion. 

DRAGLINE  EXCAVATORS 

1 — Class  14  Bucyrus  Dragline:  60-ft.  boom. 

*'-yd.  Page   Bucket,  skids  and  rollers,  or 

truck  wheels. 
1 — Class    C4    Bucyrus    Dragline.    Shop    No. 

77*:::    skids    and    rollers.    100-ft.    boom. 

31/^ -yd.  Page  bucket. 
1 — Class  24   Bucyrus  Dragline,   built   1919. 

115-ft.     boom.     31^-yd.     Page     bucket. 

steam  operated. 

LOCOMOTIVES 

1 — 17  X  24  Davenport.  6-wheeled  switche.r, 

new    in    1912,    weight    47    tons,    steam 

pressure  180  lb 
1 — 18  X  24  American.  6-wheeled   switcher. 

Brooks  No.  2318.    Wt.  55  tons  on  drivers. 
1 — 16  X  22  C.  M.   &  St.  P.  Ry.,  Class  J-2, 

4-wheeled  switcher.    Weight  32   tons. 


LOCOMOTIVES    (Continued) 

1^ — standard  gauge.  11  x  16  American  4- 
wheeled  saddle  tank  Ixicomolive.  shop 
No.  47421,  built  1913.  Weight  21 
tons,    steam  brakes,  automatic  couplers. 

3 — 36-in.  gauge.  11  x  16  Vulcan  dinkies. 
shop  Nos.  1700  to  2200  series.  Steel 
cabs  and  butt  joint  boilers.  Weight  20 
tons. 

1 — 36-in.  gauge.  11  x  16  Davenport  dinkey. 
Shop  No.  710.     Wt.  30  tons. 

1 — 36-in.  gauge,  10  x  16  Porter  Dinkey. 
Shop  No.  3913.    Wt.  18  tons. 

1 — .36-in.  gauge.  10  x  16  Vulcan  Dinkey. 
Shop  No.  868.  Wt.  18  tons. 

1 — 36-in.  gauge  Baldwin  Dinkey.  Shop  No. 
34550:  wt.  18  tons. 

1 — 36-in.  gauge  American  Dinkey.  Shop 
No.  46733;  wt.  18  tons. 


CRANES 

1 — Type    B    Erie    Traction    Crane:    33-lt. 

boom    and     %  -yd.    clam    shell    bucket. 

Shop  No.  838.     New  in  1920. 
1 — 10-ton     Industrial      Crane      tShop     No. 

19891.  4  wheeled,  40-It.  boom. 
1 — 20-ton    McMyler.    Serial    No.    388.   built 

1912.    8    wheeled;    45-ft.   boom,   bucket 

operating  drums. 
1 — 25-ton  Industrial   Crane.  8  wheeled,   full 

M.C.B.,   bucket   handling  drums;    (Shop 

No.  3361),  55-ft.  boom  and  30-ft.  ext. 
1 — -SO-ton    Ohio    Crane,    new    in     1918;    8- 

wheeled,   full  M.C.B. ;    bucket   handling; 

50-ft.  boom;   Ohio.   Penn.,  N.  Y.,  Mich. 

and  Mass.  Std.  boiler. 
1 — 30-ton  Ohio  Locomotive  Crane.  8-wheeled, 

full     M.C.B..     bucket     handling.     50-ft. 

boom,   with   20-ft.  extension.    Shop  No. 

3416.      Built   1920.     A.S.M.E.   boiler. 
1 — Pintle  Type  Crane,  built  by  Variety  Iron 

&   Steel    Works.      New   in   1919;    48-ft. 

boom.  15-ton  cap.  at  18-lt.  radius;  7-ft. 

lO'-i-in.    gauge.    12-ft.    wheelbase.    self- 
propelling.    Base  of  boom  17  ft.  above 

track.      Bucket-operating     drums.      Wt. 

50  tons.    Price.  25  %    of  new. 


DUMP  CARS 

3 — 16-yd.  Western  Air  Dump  Cars. 
20 — 13-yd.  Western  Air  Dump  Cars.   19-ft. 
beds,    full    M.C.B.    steel    underframes. 
box  girder   doors. 
4 — 12-yd.   Western   Dump  Cars,  air  brakes 
and     hand    diunp.     19-ft.     beds,    steel 
underframes.    box    girder    doors,    full 
M.C.B..  60.000   lb.  capacity  trucks. 
5 — 12-yd.  Oliver  Dump  Cars,  stee)   ixnder- 
Irames;  full  M.C.B. 
13 — 8-yd.    Western.    36-in.    gauge,    double 
truck  side  Dump  Cars:  steel  draw  sills, 
wood  beds. 
9 — 4-yd.    Continental.    36-in.    Gauge    Side 
Dump  Cars,  wood  beds,  steel  draw  sills. 
70 — 4-yd.  Western.  36-ln.  Gauge.  Wood  Sill 

Dump  Cai's.  truss  rod  doors. 
34 — 4-yd.  Continental.    36-in.   gauge,    wood 
draw  sills.  4  pedestals,  truss  rod  doors. 
8 — 3  ^2 -yd.  Peteler  36-in.   gauge  side  diunp 
cars,  wood  sills  and  wood  beds. 

SPREADER  AND  DERRICK  CARS 

1 — Standard   Gauge  Western   Spreader  Car. 
1 — 36-in.   gauge   Western   Spreader  Car. 
1 — 36-in.  gauge  Oliver  Spreader  Car. 
1 — Std.  Gauge  Derrick  Car. 

HOISTING  ENGINES 

1 — 7    X    10.    D.C..    D.D.    Lambert    Hoisting 

Engine,  with  boiler. 
1 — 7   X    10.    DC,    D.D.   Clyde    Hoist  with 

A.S.M.E.  boiler. 

MISCELLANEOUS 

3 — 80-hp.    horiz.    Boilers,    complete    with 

fittings. 
2 — 1%  yd.  Page  Dratline  Buckets. 
6 — 1  %  -yd.  We^  lern  Dump  Wagons. 
11 — Mead-Morrison      1%-yd.     Clam     Shell 
1 — Industrial  Steam  Pile  Driver  Hammer, 

Serial  No.  324. 
1 — Pair  Steel    Pile    Driver  Guides.   43  It. 

"iong,  for  above  hammer. 
1 — Stable  Tent.  30  ft.  x  50  ft. 


CLAPP,  RILEY  &  HALL  EQUIPMENT  CO.,  14  So.  Canal  St.,  Chicago 


(Successors  to  Clapp.  Norstrom  &  Riley  Equipment  Co.) 
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7— Dump  Scows,  280  to  700  cu. 

yd.  capacity. 
1 — 5    to    7    cu.   yd.    Clam    Shell 

Dredge. 
l_5.yd.  Clam  Shell  Dredge. 
1— 2j4-yd.  Dipper  Dredge. 
3— Flat  Deck  Scows,  87  to  110 

ft.  X  30  to  32  ft. 
1 — Coal  Scow  with  Derrick  and 

Hoisting  Engine,  300  tons. 

Prices  on  application  to 

WILLIAM  S.  NOLAN,  Shipbroker, 

31  State  St..  Boston.  Mass. 

LOCOMOTIVE  CRANES 

1 — McMyler.    20     ton.    8    wheel.    .M.C.B..    40-ft. 

boom,    bucket   drums. 
1 — Byers    Semi-Caterpillar.     35-ft.    boom,    l^-yd. 

Owen  bucket. 
1 — 15  to  20-ton  Brown  Hoist.  50-ft.  boom,    l^^ 

yd.    bucket. 
-New   1" 

gasolln 

boom. 
-O.&S.. 

bucket 
1 — O.&S.. 

LOCOMOTIVES 
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LOCOMOTIVE  CRANE 

—10-ton      Industrial.      4-wheel     standard 

gage.    40-ft.    boom.     %-yd.    clam    shell 

bucket. 
-12-ton.    8-wheel   O.   &  S..  M.C.B.,  40-ft. 

boom,  equipped  with    %-yd.  clam  shell 

bucket. 
— O.  &  S    Gasoline  traction,  a5-ft.  boom, 

?i-yd.  bucket. 
—Erie  "B"  traction,  36-lt.  boom. 


SHOVELS 


1 — Model  61   Marion.   3% -yd.  dipper,  rail- 

ro.id  trucks. 
1 — 70.ton  Bucyrus.  3% -yd.  dipper,  railroad 

trucks. 
1 — Type  "A"  Erie  traction,    ^-yd.  dipper. 
1 — Model    36    Marion,    32-ft.   boom.    32-ft 

dipper    stick.    1-yd.    dipper,    caterpillar 

traction. 
1- — Model  28  Marion  combination  crane  and 

steam  shovel,  traction  wheels. 
1 — Late  Type  "O"  Thew,  1921,  boom,    %- 

yd.    dipper.     Traction    wheels,    high   lilt 

shipper  shaft. 
1 — Model    18    Osgood,    caterpillar    traction, 

high  lift.   20-ft.  boom.    %-y6.  dipper. 
1 — Erie    "B".    caterpUlar.    high    lilt,    with 

boom  hoist,   20-ft.  boom.   18-ft.  dipper 


handle,  %-yd,  dipper.  Used  6  months 
on  light  work. 
1 — Browning  Type  No.  8.  38-ft.  boom,  22- 
It.  dipper  nandle,  1-yd.  dipper,  mounted 
on  4  wheels,  standard  gage,  with  stability 
wheel-  on  same  shaft.    Used  2  months. 

DRAGLINE 

1 — Erie   caterpillar    traction,    40-ft.    boom. 

1-yd.  Page  bucket. 
1 — Austin    combination    steam    shovel    and 

dragline.  Model  5.  caterpillar  traction. 
1 — Marion   Model   251,  115-lt.  boom,  3li- 

yd.  bucket, 
1 — Monighan.  120-ft.  boom.  3  Mi -yd.  bucket. 
1 — Monighan  Tl    (Walker)  Gasoline,  50-ft. 

boom,  1-yd.  Page  bucket. 

HOISTING  ENGINES 

1 — Byers  Traveling  Derrick,  all-steel  con- 
struction. 14-fi.  gage.  3-drum  engine 
independent  swinger,  50-lt.  boom. 

1 — 10x13,  DC.  3-dru'm  Mundy  Hoisting 
Engine  with  Boiler. 

LOCOMOTIVES 

1 — Vulcan.  38  ton.  saddle  tank.  std.  gage. 
1 — Vulcan.  21  ton.  saddle  tank,  std.  gage. 
1 — Vulcan,  11  ton,  saddle  tank,  36-in.  gage. 


JOHN  F.  CONNELL  CO. 

549  West  Washington  Blvd.»  Chicago 


SHOVELS  AND  DRAGLINES 


1— Model    9  2    Marion  on 

trucks. 
1 — Model    18B    Bucyrus 


on  caterpillars,  ?4-yd. 
standard  gauge  railroad 
on  caterpillars,    1  V*  -yd. 


-No.     3    Keystone    with    ditcher    and    skimmer 
scoops. 

Keystone,    (Ktcher    and    skimmer    with 


HOISTING   ENGINES 


1 — Flory.   s  >4 

1 — Stroudsburi 

like  new. 


PAVERS 


ASPHALT   PLANTS 


STEAM  ROAD  ROLLERS 

-   8-ton   Iroquois  tandem. 

-10- ton,   3-\vh€¥l  Case     roller     with     scarifler, 
new  last  year. 

-10 -ton.    3 -wheel  Kelly- Springfield. 


CARS,  AIR  COMPRESSORS.  BOILERS  AND  OTHER  EQUIPMENT. 

F.   MAYER,  737  Monadnock  Building,  Chicago 


June  28,  1923 

Eng.   News-Record 
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HOISTS 
DERRICKS 

WE  EXPECT  TO  BE  SOLD  OUT  AND  DO  NOT  GUARANTEE  DELIVERY  AFTER  JULY  1,  1923 

ELECTRIC  HOIST  AND  DERRICK  $1800 


PARTS 

We  have  a  quemtity  of 
parts  and  fittings  that 
came  into  our  posses- 
ion with  theHoistsands 
Derricks  that  we  pur- 
chased at  Hog  Island 
that  we  are  offering  for 
sale  as  Hoist  extras  or 
asetof  Derrick  fittings. 

TIMBERS 

Several  14  x  14  and 
16  X  16.  40  ft..  50  ft. 
and  55  ft.  new  fur  pine 
at    10c.    per    BM    foot. 


PRICES  F.  O.  B.  CARS,  PRIMOS,  PA. 

You  Save  at  Least  $2000 

These  Hoists  and  Derricks  are  standard  late  models,  manufactured  by  The 
American  Hoist  &  Derrick  Co..  St.  Paul.  Minn.  They  are  almost  new.  and 
every  one  is  GUARANTEED  to  be  in  first-class  running  order. 
The  Hoists  have  two  drums  and  swingers,  and  are  complete  with  starting  and 
control  equipment.  Having  banked  lever  control,  and  rated  6.000  pounds 
single  line  on  each  hoisting  drum.  Slewing  rope  36  ft.  per  minute,  and  hoisting 
rope  speed  160  ft.  per  mmute.  The  MOTORS  are  OTIS  37  hp.  A.C..  60-cycle. 
3-phase,  440-voIt.  intermittent  duty,  slip-ring  induction  type  and.  if  desired. 
may  be  changed  to  suit  the  individual  current  requirements  of  purchasers 
at  cost. 

These  Hoists  and  Derricks  may  be  inspected  at  any  tinie.  This  E.quipment  is 
beine  sold  in  sets  and  in  units  of  a  Hoist  or  Derrick  if  desired.  Immediate 
shipment  can  be  made  anywhere,  but  QUICK  ACTION  IS  IMPERATIVE. 

Wire,  Phone  or  Write  for  Detailed  Information,  Folder,  etc. 

THE  ELECTRIC  HOIST  &  DERRICK  CO. 

PRIMOS.  PENNSYLVANIA 


St   of   Philadclphii 


P..  B.  &  W.  R.  R. 


DIMENSIONS  OF 
DERRICKS 

Mast — 16  in.  square,  40 
ft.  high. 

Boom— Made  of  (2)  14 
in.  sq.  timber  48  ft. 
long  spliced  to 
lengths  of  80  ft.  with 
(Z>  %  in.  and  (2) 
1>^  in.  truss  rods. 

Stiff    Legs — 14    in.    •q.. 
60   ft.  long   or   16   in. 
46.    SO    or    55    ft. 


sq., 
long. 


rill        fv 


lish 


length    desired, 

capacity  5  to  10  tons.' 
Bull  wheel  16  ft.  dia. 
Principal  aheaves  16 
in.  dia.  and  14  in- 
single  blocks. 

The  Cable  which  was 
formerly  used  will  be 
given  with  edch  pur- 
chase of  a  Hoist  with 
Derrick. 


FOR  SALE  OR  FOR  RENT 

Concrete  Mixers,  Lakewood  Concrete  Tow- 
ers, Hoisting  Engines,  Derricks.  Pumps, 
Gasoline  Tractors,  Steam  Hammers,  Buck- 
ets and  Compressor  outfits. 

Edward  Ehrbar.  Inc..  29-33  Meserole  Ave.,  Brooklyn,  N.  Y. 


REAL  BARGAINS 

i„    new    G.XS.    Ga>olinc.    Krn-.nr    .nui    (),1    Kn^mo     about    half    pncc. 

rctcstcd  and  inspected  carefully  and  pa.ntrd  before  shipment. 

A  larpe  number  of  used  and  rebuilt  Kngines  of  all  kinds,  Steam  hng.nes 

Hdsts,   Boilers,  Compress.,rs,  Stone  Crushers  and  complete  equipment 

for  contractors  and  other  plants. 

Electric  Motors,  Generators  and   Dirrct  Klectri.    U..,.s  f.,r  all  purpo.es. 

INTERNATIONAL  ENGINE  &  COMPRESSOR  CO. 

109  Mohican   BIdg..  Man.field.  Ohio. 


phonr  Can.l   )VI6. 


STIRLING  BOILERS  | 

823   Horse   Power  | 

Operated  Less   Than   90  Days  | 

30 — Class   M-30.   8J3  hp.  Babcock  and  | 

Wilcox  Stirling  Water  Tube  Boil-  | 

ers,     200     lb.     pressure.      Drums,  | 

double   riveted,   double   strap  butt  | 

joint.      Complete    with    Westing-  i 

house  Stokers,  Forced  Draft  Fans,  | 

Vulcan     Soot     Blowers     and      all  | 

accessories.      Inspection   invited.  | 

Send  for  our  special  specification  folder.  | 

Nashville  Industrial  Corporation  \ 

.kirksonville.   Tcnnrs<«r<?  g 


Single  Track  Through 

Truss  R.  R.  Draw 

Span  Bridge 

436  ft  0  in.  C.  to  C.  Lnd  Pins. 
E  .'^O,  659  tons.  New,  never 
hccn  erected, 

40  other  bridges 

J.  NORMAN  JENSEN 

at.l  9    I>-!irbnm  9t  .  Chicago.  Ill 


PAVERS— ROLLERS 


-lO-B    Sral 
-U-K    Fo" 


H.  y.  SMITH  CO.,  MUwaokM.  Wh 


SCALES 


5      1     .VAHHMi 

„J  L ; 


.  ..      000  lb" 

.ilorm.  floor. 

:   ;in«|)ortisUon 

•/  tptrlfl-niiont 

1 K I  At,  ro»ro»ATiox 


Erie  Pump  Bargain 

New,  N«»er  UMd 
R  inch  hpury  duty     Wril<-  for  barf»ln  price. 

sxnmn  *  company 

Omabs.  JJebr. 
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FOR    SALE 

CABLEWAY    OUTFITS 

3 — t'omplete  Cableway  Outfits  foe  light 
work  of  about  1.000-ft.  span;  includ- 
ing hoisting  engines,  boilers,  carriages, 
buckets,  fall  blocks,  sheaves,  rope,  etc  , 
complete.      Bach     $2,500 

HOISTING  ENGINES 

1 — D.C.    D.D.    Link    Motion,    Byers    5i4x 

7,  no  boiler $      500 

I— DC,    D.D.    Link    Motion,    LIdgerwood, 

6x8,    no    boiler gOO 

1 — D.C,  D.D.   Link   Motion,   Byers,   5%i 

,      '•    ""li   •'ollEr    1,000 

1 — D.C,      D.D.     Single     Motion.      Byers, 

(>X7,  with  boiler 1,000 

BOILERS 

2 — 35-llp.  Vert.  Boilers,  all  mtings,  each.  .|     400 

AUTO    CRANES 

1— Type    C    Byers.    Trac.    Wheels,    54 -yd. 

Clam  Shell    $2,200 

PUMPS 

2 — 3-in.  Emerson  Steam  Pumps,  cach....$  200 
2 — 3-in.  Pulsometer  Steam  Pumps,  each.  .  200 
1 — 2-in.   Goulds   steam   Force    Pump 75 

HAULING    EQUIPMENT 

2 — 3*/^ -ton   Paige   Dump   Trucks,   good   as 

"*•«■-    eacli    $2,5  00 

I — Cletrac  Caterpillar  Tractor,  used  2  mos.  l.OOO 
2 — Studebaker   Dump  Wagons,   each 150 

MISCELLANEOUS 

1 — No.     o      McKiernan-Terry     Steam     Pile 

Hammer    J  300 

2 — McKlernan- Terry  Steam  Drills,   each..  200 

3 — Electric  Blasting  Machines,  each....  25 
2  6— Insley,    Ransome    and    Archer    Chutes. 

per  Lin.    Ft 1 

1 — Insley    Mast   Hoist,    complete 150 

60 — Pes.    Lackawamia    Steel    Sheet    Piling, 

9-ft..    0-in.    Lengths    2r,0 

1 — Littleford    Portable    Tar    Heater,    with 

2    pouring   rots    iin 

1 — O.&S,    »^-yd.  Orange  Peel  Bucket,  new,  250 

The  Concrete  Steel  Bridge  Co. 

Clarksburg.  West  Virginia. 


Tractor 

New  5-ton,  Caterpillar  Type, 
standard  make,  never  used,  suitable 
for  road  work  and  excavation. 
F.O.B.  BuffaJo,  New  York.  Write 
for  specifications. 

FS-400.  Engineering  News-Record 
10th  Ave.  at  36th  St.,  New  York  City. 


1 — 10-ton,  3 -wheel  Kelley- 
Springfield,  4  years  old,  8 
months'  use. 

1 — 10-ton,  3-wheel  Bii£FaIo  Pitts. 

2 — 5-ton  Tandem  Kelley. 

1 — 8-ton  Buffalo  Pitts. 

2 — No.  3  Keystone  Excavators. 

2 — No.  4  Keystone  Excavators. 

Acme  Equipment  Company 

207    Fulton    Building.    Pittsburgh.    Pa. 


Dependable  Used  Equipment 

maintained,  inspected  and  overhauled  at  our  own  shops,  by 
men  familiar  with  every  piece,  which  assures  you  equipment 
that  is  dependable  and  superiorto  just  ordinary  used  machines. 

Miami  Conservancy  District 


DRAGLINE  EXCAVATORS 


-"LidE' 

Extavatm-.     t 

bourn.  2 -yd.. 


ood"      Cla: 


B"  Steam  Dragline 
ul.  liO'ft.  or  75-ft. 
l^-yd.  bucket. 
-"Lidgerwood"  Class  "B"  Dragline  Excavator, 
truck  nmuntei!,  UO-ft.  or  75-ft.  boom.  ;;-yd. 
or   I  \^  -yd.  bucket. 

-"Lidgerwood"  Class  "B"  Steam  Dragline 
Excavator,  mounted  on  four  double  Hanged 
wheels.  Boom  is  60-ft.  with  l5-ft.  extension 
and   handles    1^-yd.   or   2-yd.   bucket. 


1 — "Bucyrus"  Class  24  Electric  Dragline  Ex- 
cavator, mounted  on  sliids  and  rollers.  100-ft, 
boom  and  SH-yd.   bucket. 

1 — •■Bucyrus"  Class  14  Steam  Dragline  Bxca- 
vaiors,  mounttd  on  caterpillars,  with  60-ft, 
boom  and  2-yd.   bucket. 

3 — "Bucyrus"  Class  2  4  Electric  Dragline  Exca- 
vators, skid  mounted,  with  85-,  100-.  or  1 1  :> 
ft.   boom,  and  4%-,   3%-.  or  2 14 -yd.   bucket, 

1 — -"Marion"    Model    2 1   Dragline    Excavator    and 
Crane,    mounted    on    caterpillars:    32-ft.    boom 
%  -yd.   bucket,   either  drag  ur  clam  shell. 
August   1st  Delivery 


PUMPS 

1 — Woithington   4 -in,   centrifugal. 

1 — Worthington   6-in.    centrifugal. 

2 — Weinman   steam-driven   automatic. 

I — Piston  Pump,  I  ^-in.  suction,  1%-iii.  dis- 
charge,  with   gas   engine. 

1 — Morris   S-in.    centrifugal. 

1 — Wortliington    8-in.    centrifugal    pump. 

l^U'einman  3  in.  suction,  with  3-hp.   motor. 

1 — Dean   7^x5xG. 

1 — Cameron    steam   piston,    7x6x7. 

1 — G-in.  American  centrifugal,  dir.  conn,  to 
vertical   steam    *?ngint. 

1 — 12-in.   Kingsford   horiz.   cent.   pump. 

1 — "Swaby"   8-in.   cent.,  with  steam  eng. 

1 — Morris    8-stage  centrifugal. 

i — 14-in.  Plat.,  double  suction  centrifugal  stage 
horiz.    dir.    conn.    "SO-hp.    motor;    pump    and 

1 — 12-in.    R.H.    "Morris"   horiz.    cent,    unwater- 

ing  pump,  dir.  conn,  to  steam  engine. 
2 — Cameron    10-in.    cent.,    dir.    conn,    to    100-hp. 

Westghse.    motors,    pump  and  motor. 
1 — 8-in.    Class    B.    S.    Worthington    cent,    double 

suction,     dir.     conn,     to     200-hp.    Gen.     Elec. 

induction  motor.     Pump  and  motor. 


3 — 6-in.    Allis-Chal.,    double    suction,    dir.    conn-. 

Bronze  Impeller.      Pump   and  motor. 
6 — 8-in.    Allis  Chal..    double    suction,    dir.    conn.. 

Bronze    Impellei.      Pump  and  motor. 
2 — 12-in.    AUis-Chal..   double  suction,   dir.  conn., 

Bponze  Impeller.      Pump  and  motor. 
I  —  14-in.    Allis-C'hal.,    double    suction,    dir.    conn.. 

Bucyrus    Impeller.       Pump   and  motor. 
The   AUis-Chalmers  Pumps   are  direct   connected  tn 

motors  and  can  be  bought  without  motors. 


DUMP  CARS 

(Ready   for  delivery) 
10 — 12-yd.   Western,   late  model   air  dump. 

8 — 12-yd.  Western  hand  dump. 

125 — ELECTRIC  MOTORS — 125 

71.^    to  500   hp. — 220-440 — A.C. 


SUB-STATION  TOWERS 

high    voltage,    with    lightning    arresters,    and    dis 
connecting   switches. 


LOCOMOTIVE  CRANE 


100 — TRANSFORMERS — 100 


STEAM  PILE  HAMMERS 

1— No.    4    Vulcan. 

1 — ^IngersolI-RiUKl.    3    in. 

LOCOMOTIVES 

1  —  40-ton  Baldwin,    stj.    gauge. 
1 — 15-ton    Vulcan.    3(J-in.    gauge. 


Miami  Conservancy  District,  Dayton,  O. 

(Sales  Division)  . 


I  BEAMS  : 

20O  tons  of    6-in..    12% -lb.   Steel   Beams,   15   ft.,  i 

9  in.  long.  5 

HOISTING  ENGINE  I 

1— Twin   Drum  Coal    Hoist,   made   by   Geo.   Halss  = 

Mfg.     Co..    N.    Y. ;     cylinders.    8sl2;     drums  E 

24  in.  dia. :    16-in.  face;    37  in.  dia.  flanges;  = 

40   hp. ;    Grab    %    ton.  | 

BOII-ERS  I 

3 — Manning    Vertical    Boilers,    500    hp.  :    will    in-  s 

sure  for  175  lb.:   immediate  delivery.  = 

1 — H.R.T.  Mass.    Std.   Boiler,   72   In.   dia.:19  ft.,  = 

6   in.  long;    125-lb.  pressure.  = 

3 — Vertical  Boilers;    35   hp. ;    48   in.   dla.i  9  ft..  = 

,     1  in.  high:  Insured  for  125   lb.  I 

TANKS  I 

All  sizes   of  Tanks,   open  and  closed,   suitable  for  I 

storage    of    gasoline    or    oil.    In    slock   at    our  = 

Boston    Yard.  = 

SECOND-HAND  PIPE  = 

Of  all  sizes,  with  ntw  tlireads  and  couplings.  | 


Industrial  Road 
Equipment 

Located  in  Central  Illinois  | 

1 — Complete     Industrial    Road    Outfit  | 

consisting    of    20-lb.,    24-in.    gauge  | 

track,    24-in.   gauge   Koppel   batch-  | 

box  Cars,  also  V-dump.  I 

Plymouth     Locomotives,      2-in.      pipe,  I 

CH  &  E  pumps,  LaKewood  Finish-  I 

ing     Machines.       Lakewood     sub-  | 

grader,    5-ton    Roller,    etc.     All    in  I 

perfect  condition.  I 

Frazier-Davis    Const.    Co.  1 

Arcade  BIdsr..  St.  Louis  I 


NEW  BOILER  TUBES 

Immtditttr   Stock   Shipment — All    Sizes 

Desired  Lengths   at   .Mill  Prices 

NEW   AND   RELAYING  RAILS 

ALL  WEIGHTS 

Small    Vertical    Boilers 

Automatic  Gas   Fired  Boilers 


BOILER 

1—250    Hp.   Return    Tubular   84   ir.   x 
18  ft. 

BENTLEY-JIORKISON  CORP. 

Elizab€th.  N.  J. 


June  28,  1923 
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Robert  H.  Laverie  &  Harris  Brothers  Co.,  Liquidators 
Announce  the  Sale  of 

Machinery-Equipment-Supplies 

Located  at 

SHOOTERS  ISLAND,  New  York 

Machinery,  equipment  and  supplies  now  located  on 
Shooters  Island.  Finest  machine  tools,  structural  tools, 
power  equipment  and  general  industrial  plant  supplies. 

:!6-ft.  Wickes  Bro>.  Horizontal  Bending  Rolls,  equipped  with  motors  to  suit 
requirements. 

14-ft.  Vertical,  Southwark  Foundry  and  Machine  Works  Bending  Rolls,  equipped 
with  motors  to  suit  requirements. 

Hugh-Smith  Company  Hydraulic  Flanging  Bending  Machine  or  Brake,  Hori- 
zontal Type,  24-ft.  bed. 

Smith  Brothers  &  Company  Four-Sided  Punching  and  Shearing  Machine, 
capacitj'  to  punch  1  in.  thru  1  in.  and  shear  6  x  -)4  in. 

Collier-Smith  Quickwork  No.  6  Rotary  Shear,  48  in.  throat,  1  in.  plate. 
Crane  Company  8  in.  Pipe  Threading  Machine,  capacity  2'/i  in.  to  8  in.     * 
Charabersburg  &  Erie  Foundry  Steam  Hammers,  5,  3  and  V/i  tons  capacity. 
Dietrick  &  Harvey  Open  Side  Planer,  74  in.  x  60  in.  x  20  ft. 
10,  25  and  SO  ton  Overhead  Electric  Travelling  Cranes. 
Ingersoll-Rand  5,000-ft.  direct  connected  Air  Compressors. 
Sullivan  2,500-ft.  Corliss  Steam  Driven  Air  Compressors. 

Addrrsii  all  comnianicalioiut  ooncemin(t  Sluioters  Island  equipment  to  llnrrlg  Brothers  Co., 
Room  712,  li  State  St.,  New  York,  N.  V. 


STEAM  SHOVELS 

1 — !)3-ton    Bucyrus    Railroad   Tyi)C    Steam 

Shovel.  4li-yi]    dipptr. 
4 — 70-toii    Buiyrus    Railroad    Typr    Steam 

Shovels,  -^'/j   to  .lyd.  dippers. 
Shovels     arc     rebuilt     and    in     first    clas^ 
working  order. 

DUMP  CARS 

80 — 12-yd.  Wester  i  Oliver  All  Steel  Dump 

Cars.    Standard   cause. 
HI — 114 -yd.    Austin  Two   Side   Dump  Cars 

Wood  body.    -JOin.  gauge. 

POWER  PUMPS 

1 — r:4  in.  Kingslord  Horizontal  Centrifugal 

Pump.    Bell  driven. 
1 — iMn.     Piatt     Iron     Works     Horiiontal 

Onlnfugal    Pump.    Arranged   lor  dlrccl 

eonneetion  . 

) — 1-Jin.    Fnlton    Machine    Co     Horizontal 

Cciltn(ui.'al  Pump      Brll  drivi  n 
] — H-in.     American    Horizontal    i'cnlrihlg.'jl 

Pump     Dirc<-1  connoted  to  'JO  hp    Wc?l 

inghou-*  •J'.IOv,.  direct  eurrenl   motor 
1 — No     024 — 0-in.xlO-in.    Oouldn    Triplcv 

Pump     Belt  driven.  ,^  ,. 

1 — N-in  xSin.    Deanc    Triplex    Pump,    wll 

driven.  ,  .    ,, 

1 — Tin  x8in.    De.-ine    Triplex    Pump,    rvi' 

<iriven. 

HOISTING   ENGINES 

I — 7 1,  in.xlO-in.  Dakc.  Dbl.  C.vl..  Sel 
Drum  Steam  Hoists,  with  rever-lnc 
throttle  valves  .       _ 

I — fli,.in.xSln.  CTyrte  Dbl  Cyl  .  Dbl.  Dnini 
Steam  Holnt.  ,.  , 

1 — 4',.inx«ln  Stroud-hurr  Phi  ">! 
Sri   Drum  Steam   Hni«l.  with  Iv.iirr 

1 — .-,.|nx8-ln  Lldgerwood  Dbl  ryl  Sr 
Dnun  Steam  Hoist,  revenrtblc  hiik  m'. 
tion. 


STEEL  STORAGE  TANKS 

12 — 20.000  gal.  capacity,  vertical. 

8 — 10.000  gal.  capacity,  horizontal. 
l."j —  n.^On  gal.  capacity,  hnriznnlal. 
10 —  2.000  gal.  capacity,  honzonlal. 

AIR  COMPRESSORS 

1 — ls.',o.fl.  W.B.  2  Sullivan  Steam  Driven 
.■Vir  Compreesor.    100  lbs.  pressiire- 

1 — 1700. ft.  G.C.  S.D.  Chicago  Pneumatic 
Tool  Co.  Steam  Driven  Atr  Compressor. 
I  on  lbs.  pressure. 

1 — inoO  ft.  Class  H.  lugersoll  Steam  Driven 
Air  Compressor. 

;) — .lO-fl  New  York  Air  Brake  Co.  Loco- 
motive Type  Air  Compressors. 

1 17.i0(t.     Laldlow     Dunn    Gordon    Belt 

Driven   Air  Compressor.    100   lbs.  pre*- 

1 .toctl.  Clses  S.O.  3  Chicago  Pneumatic 

Tool   Co.   Oil    Engine    Driven    Air   Com- 
pressor.   100  lbs.  pressure. 


STEAM  PUMPS 


I_in  in  rifl  inxSH-ln  xlH-in  Fairbanks. 
Vnrse  Duplex  St«am  Pump  PlungiT 
IriK     outside   packed. 

I Hi  in  xHij  in  xl2-in.  Worthliigton  Du- 
plex SIc.im  Pump 

I 14  In  iR',  in  xlo  in  Worthliigton  Du- 
plex Sleam  Pump 

l^H  In  xl2  In  xH  In.xr:  in.    Wnrthinginn 
PnrlrT  si'-nm  Pump 

4_  ■!  »  I'Mn      Ilesne    DllUlex 

I  'V  (■    H    Wheeler  Under 

Sleam  Fire  Pump     Sir." 

:  ,        ,  .    X   12  In.    SccUon   10  In. 


Aak  for  Free  Copy  Bulletin  No.  20S 


HARRIS  BROTHERS  CO. 


35lh  unci  Iron   Street* 


CHICAGO 


FOR  SALE 

l_l.jd.    HAYWABD  OKANGF.  PEEL. 

2 24-in.  gnuee  L-IKEWOOD  t'AKS  with  Lake- 
wood  Controllable  Form   Buckets. 

1 — .STIFF  LEG  DERRICK  with  ia-in.ilJ-in.lt.0- 
ft.  boom,  with  bull  wheel,  equipped  for  clam 
shell  work.      Good  condition. 

I STIFF-LEG     DERRICK     wUh     U-ln.xl4-m.l 

63-ft.  boom,  with  bull  wheel,  equipped  for 
clam  shell  work.      Good  condition. 

3— No.  19   D.B.   Sl-LLR'.iN  AIR  JACK  H.4M'ES. 

1— No    9  D.C.  SULLIVAN   .41K  JACK   HAMKS. 
400  ft.   of  6-ln.  W.  I.  PIPE,  with   flanges. 
15  00  ft.   ot    %-in.    BL.\CK   PIPE 

5 — 14-yd.  TWIN  HOPPER,  Lee  Bodies,  designed 
for  Ford  Truck. 

1 — 4.y,j.  L£E  SIDE  DUMPING  BODY  with  drop 
end  gate. 

I — No.   5  Type  C  LEE  LOADER. 

1 — DITCHER  SCOOP  and  .\Uachment  for  No.  3 
Keystone. 

1 — A-FRAME  TRA\'ELING  DERRICK  with  80- 
tt.   Steel   Boom.  

I — Type  O  THEW  FULL  BE%-OLVINO  SHOVEL 
for  sale  or  rent. 

1 — g.|n.  COILD  CENTRIFUG.O.  PUMP,  D.C. 
Steam    Engine,  complete   with   fitting. 

l_20-ln.  MORRIS  CENTRIFUGAL  PUMP.  D.C. 
Steam  Engine. 

3-00-ft.  INDUSTBI.iL  TRACK,  24-in.  gauge, 
-*0-lb.  rail.  I5-ft.  sections,  fi  ties  to  the  sec- 
tion,  and  three  switches.  

l_Nn.  21. s  ST.VNDARD  BUILDING  MIXER 
ulth  Steam  Engine  and  Batch  Hopper,  on  skids. 

THE  MILLER  EQUIPMENT  CO.,  INC. 

003  Dilla>c  Building    Syracuse.  N.  T. 


No.  4  Keystone 
Excavator 

Shop  No.  4262  in  first  j 
class  condition  with  six  | 
roll  Skimmer  Scoop.  Price  | 
$3500.00  I 

M.  IRVING  DEMAREST 

Smith  and  Front  Sis.,  Perth  Amboy,  N.  J.    | 


IMMEDIATE  DELIVERY 

.-,(1 — Yilr  &  T.iune.  ."".  to  8-ton  Triplex 
Ch.uii  Hoi:-ts  Gu.irantee(l  to  be  in 
first  cla,«s  ni.eratinc  eondition  le  to 
IS  ft.  lifts.    Eaih    JBO.On  to  JlU.'i.OO 

!■; — Riohardaon-Phoenlx  Co  Peterson  Type 
Marine  Oil  FiUerc  Capacity  1-00  to 
•J400  gal.  ix-r  hour.  Thew  iire  New 
and   in  original   eihippinr  crates.     Each 

».-.o.oo. 

Special  prices  on  lnt«  of  five  or  more. 

The   Day   &   Maddock   Company 

lontmrtoni'   »«•  «nd   1>«1   Maehlner?    and 

Kqutpmrnt 

West  S'^nd  St    and  Dcnison  Ave.. 
Cleveland.  Ohio. 


Transmission 

New  and  Vtrd  Dodge  Equipment  lor 
Immediate  Delivery 

Shaftinir — Cold  lUill'-'l  Steel— AH   «l7e«  and 
length 


and  etzes. 
Bearine — Capillary.      Rin(r     and     Standard 


Shall   Maiiferi'.^All  Ujw 

Oilinir 
Pill' 


Oilin 

low    ninehi. 
Kricllon    CUltchei 


Dodire    Splil.    Solid    and 


Collars — .'<nlld.   Spill   and  Tlinisl 

Pulley.! Splil    and    Solid.    Cart    Imn.   BteW 

and    WofMl. 
Pnshlnir^ 
Grea<"   Ciipo. 

Our  Bulletin  No.  IS  icffi  »iu»  yvu 

comvlrte  Inlnrmation. 

NaihTille  Induatrial  Corporalion 


FOn  SALK 

I-BEAMS 


ir, ir.   In     7.-.   IH,    Ifl   fl    S  In    long,    lo- 

rether  «ilh   lhr»-e  l"n.  of  plale«     t  "Cd 
on   t<-mp'iiar>-    «"rk    (Ire  mi.nlh" 

LOflH  J.  «IKU>fi.  Red  nank,  H,  t. 


Immediate  Shipment 


ASPHALT  PLANTS 


1 — Iroquois.  800-yd.,  2  unit  Portable  Plant. 
2 — Merriman  2000-yd.  Railway  Car  Plants. 

ASPHALT  ROLLERS 

1 — 3-ton  Iroquois  Tandem  Roller, 

Let  Us  Qv 


CARS 

10 — 80.000-lb.  capacity  Gondola  Cars. 
5 — 60.000-lb.  capacity  Rebuilt  Box  Cars 

PRESSURE  DISTRIBUTOR  WAGONS 

FOR  RENT 

Box  Cars — 40  It. — Steel  Underframes. 
Gondola  Cars — 80.00(1  lb.  Capacity. 


yte   You  On   Your  Requirements 


P.  E.  FRANCIS  &  COMPANY,  Marquette  Building,  Chicago,  111. 


Railroad  and  Industrial  EQuipment 


Steam  Hoists 

FOR  SALE  OR  RENT 

7^-2-in.xl2-in.  Mundy  Double  Cylinder, 
Double  Drum  Hoisting  Engine  with 
A.S.M.E.  Code  Boiler. 

6!4-!n.x8-in.  Lidgerwood  Double  Cyl- 
inder, Single  Drum  Skeleton  Frame 
Hoisting  Engine. 

SJ/j-in.xlO-in.  Mundy  Double  Cylinder, 
Double  Drum  Hoisting  Engine  with 
A.S.M.E.   Code   Boiler. 

5-in.xlO-in.  Mundy  Double  Cylinder, 
Double  Drum  Hoisting  Engine  with 
Boiler. 

Send  for  our  July  list  of  the  larg-est  stock 
in  the  United  States  of  slightly  used  and 
thoroughly  overhauled  Machine  Tools, 
Power,  Electrical  and  Contractors'  Equip- 
ment. 

Wickes  Machinery  Company 

Jersey  City    N    J 
Established  1900 


WATER  TUBE  BOILERS 

Immediate  Delivery 

48 — 250  Horse  Power,  New,  Standard  Cross 
Drum  Water  Tube  Boilers.  Built  for 
200  lbs.  working  pressure.  Complete 
with  steel  casing,  steam  fittings  and 
grates.  Ready  for  immediate  delivery 
from  Chicago,  Dumont,  New  Jersey 
and  Orange,  Texas. 

HARRIS  BROS.  CO.,  35th  and  Iron  Sts.,  Chicago,  III. 


LOCOMOTIVES  and 
DUMP  CARS 

7 — 36  in.  gauge;  18  ton,  4-driver  sad- 
dle  tank   Locomotives. 
50 — 36     in.     gauge;     4    yard,     2-Way 
Dump   Cars. 

All    in    first    class     condition,     ready    for 
immediate   shipment. 

Southern   Iron  &   Equipment  Co. 

Atlanta.   Ga. 


10x13  Lid^erwood  Cableway  Steam  Hoist- 
inE  Engine;  bank  of  5  levers:  double 
cylinder,   double   drum:   A-1    condition. 

30-ton  McMyler,  8-\vheel  Locomotive  Crane; 
double  drum  for  bucket  operation:  50- 
ft.  steel  boom,  with  clamshell  bucket; 
in  first  class  conditioB.  Immediate  ship- 
ment. 

ARTHUR   S.   PARTRIDGE 
415  Pine  St...  St.  Louis.   Mo. 


1  Smith  Tilting  Mixer 

1     cu.    yd.    capacity,     with     batch    hopper. 
With  or  without  motor.    Used  on  two  jobs. 

1  Wood  Frame  Whirley 

40-ft.  boom,  full  circle  swing-,  American 
hoist  engine  and  independent  swinging:  en- 
gine. Just  the  thing  for  the  job  that  can- 
not stand  much  investment. 
The  mixer  and  \Miirley  must  sell  regardless 
of  price.  Also  have  3  whirleys.  all  steel 
construction,  with  50  and  60-ft.  booms  and 
three  drum  hoists  on  them. 
1 — Williams.  Hercules,  clam  shell  bucket. 
Used  very  little. 

GLEN  M.  WILEY 

Room  63,  Davis  Bldg.,  Dayton,  Ohio. 


Foote  10-E  Paver 


Address  P.  O.  Box  1378 

Richmond,  Va. 


BUY  OR 
RENT  A 


Paver — Roller — Shovel 

READY  TO  GO 

Model  29  Osgood  Shovel  on 
road  wheels  completely  over- 
hauled, two  years  old $6,500 

Ten-ton  Kelly  Tandem  Steam 
Roller     in     excellent     condition, 

shop   number   747 $1,350 

14E  Lakewood  -  Milwaukee 
Paver  on  road  vpheels,  steam 
boom   and   bucket $1,700 

Minneapolis    Equipment    Co. 

309-11  Fifth  St.,  South,  Minneapolis.  Minn. 


""""""■" ' """"■" ' 

""■" 

FOR   S.\LE 

BYERS 

AUTO  CRANE 

Tjrpe    "C." 

^i-yd.   bucket.    First  class 
condition. 

COLD  SPRING  COXSTRrCTION  CO. 

Ea 

st  Aurora,  N.  Y. 

UUC 

NEW  and  GOOD  AS  NEW! 

New  Pulsometers  can  be  rented  or  leased  from 
the  factory  at  big  savings. 


See  our  large  adver- 
tisements in  the  dis- 
play advertising  sec- 
tion. 


Reconditioned  Pulsometers — good  as  new — on 
sale  at  the  factory.  Buy  direct  and  be  protected. 
All  sizes,  2  in.  to  8  in. 

Pulsometer  Steam  Pump  Company 

225   West   42nd    Street,    New    York   City 


June  28,  1923 

Eng.   Xews-Reeord 


|/2^(S[a[L[i(i[}{]!r  m 


Practically  New  Caterpillar  Dragline 
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FOR  SALE  OR  RENT 


Class   ;}■■    Ei^tyiu.-.    lu.:    ilvl,.- .:,^    ii:,..]i:.L.   muuiitLj    ou   CaUiijillar   Traction.    A.S.M.E. 
boiler.  60-lt.  boom.   1  ii  yd.  Pasc  Dragline  Buckil.  completely  re-built  in  May.   192a.  with 
new  boiler,   new   treads,  new   gears,  pinions,  brasses,   etc..  gTiaranteed  like  new.    Located 
near  Detroit.  Mich.    Ready  for  immediate  sbipment  and  service. 
Exceptional   Barg-.Tin 

GREY  STEEL  PRODUCTS  COMPANY 

111    Broadway    New  York,   N     Y 


HOTSTirvJC      M^N.d-iir>4E;r?"V 


T^^^LETSON 


SOChiu^hSt 


I      Equiprr 


.NEW  YORK  te 


COIMTBACXOnS   EQUIPMENT 


-24i48  Buchanan 
cellent  condition- 
-No.    5    Gates   gyr 


nanganese    fitted. 
Hate    shipment, 
nanganeso   fitted. 


2  —  4xt(.    .National    swingers. 

1 — T,ixlO.  DD,    Munib-    and   boiler. 

1 — SVixlO,  three   drum   and    A.S.M.E.    boiler. 

DERRICKS 
For  Bucket  Work 


LOCOMOTIVES 
Standard  Cage  Saddle  Tank 


STEAM    SHOVELS 

1— 95r   Bucyrus,      3H-yd.      dipper.      Serial     No. 

1415. 
1 — 73      Osgood.    S-yd.    dipper.    Serial    No.    496. 
2 — rpcBucjTuj,     2\4-y<).     dipper.     Serial     No. 


air    dump,     .standard 


SELECTED  ITEMS 

From  Our  Large  Stock  of  New  and 
Overhauled  Equipment 


7-S  Knickerbocker  Concrete  Mixer, 
gasoline  driven, 

lO-ton  Buffalo  Pitts  3-wheel  Roller 
with  pressure  scarifier, 

7  X  10  Stroudsburg  D.D.D.C.  Hoist 
with   Mass.  Boiler. 

10-E  Austin  Paver,  steam  driven. 

4J/?  ton  Milwaukee  Gasoline  Locomo- 
tive, 24  in.  gauge,  rebuilt. 


4  mi.  24-in.  gauge  Portable  Track, 
20-lb.  rail, 

4  in.  Lawrence  Centrifugal  Dredging 
Pump,  direct  connected  to  40  hp. 
A.C.  Motor, 

10  in.  Lawrence  Centrifugal  Pump, 
direct  conneaed  to  30  hp,  A.C, 
NTotor,    never    used. 


Also  Forms,  OraderB,  Concrete  Mlxem.  R 

Write  for  t'omplete  I.lnl 


d  rumps.  Shovels,  Backets,  etc. 


THE  HUBBARD-FLOYD  CO.  INC. 


MAIN   OFFICE:    452   Lexington  Ave.,   New    York.   IN 
BOSTON    OFFICE:    Old   South    Building, 


Locomotive  For  Sale 

1 — Vulcan   .'ixin   Four  Driver  Saddle  Tank 

rtOin      g.iuife.    in     flrsl    class    condition 

Price  »1 500.00 

KEISER-4:iKISMKR    ENOINF.ERING    TO. 

I,')0H-1I  Amerlian  Tru«t  Bldg,. 

Birmingham.  Ala. 


s 


/anderbill   I46S 
4233 


FOR  SALE 


40-TON  LOCOMOTIVE 

1 — 14x'.".;.    Hlanil     Kaugc.    40  ton    Ameriran 
4whecl    Saddle    Tank,    new    late    lOIl 
A.S.M.E.  boiler.  IPO  lb    pressure    auto 
matic  eoupIer<i.  Mhffhlly  u«e<l,  Ju-I   over 
hauled,  guaranteed  like  new. 
Immediate     Sfitpmeni — Aftrartire    Prirfu 
OREV   STEFX  rROniTT«  CO. 
Ill   nroadway    New  Yr,rk.  N    V 


2  LOCOMOTIVES 


1 — VSTilteomb  0-ton.  ;41n.  gauge  I.,oe«mn- 
tlve.  u»<d  00  days,  fi.'i'tt). 

■• — Wliitmmb  0-ton,  'MIn.  gaug<e  Loromii- 
llves,  uwhI  1.">  and  .10  days  respec- 
tively, at  t3.-''00. 
:;o — Western,  oak  Batch  Boxes,  bottom 
<lump.  ,37  cu  It.  capacity,  with 
yeparate  compartments  for  cement. 
Hanfl  and  gravel;  practically  new, 
at  f.17.r,0. 

The     above 
warehouse. 

SHEA  &  COMPANY 

OiTi"ln     EngT"    and   Contractors 
Hammond.  Ind. 


.1»-ln. 
price. 


For  particulars  addr' 


FS-114,   Engineering  News-Record 
lOlh  Ave.   at  .lOlh   St  .  New   York   Citj . 


FOH  SALE  i 

100,000  lbs.  Capacity  Flat  Car  j 


Walter  A.  Zelnicker  Supply  Co. 

g|    l.oiii.    Mo 
We    lllii    and    Sell    Hails     Csr..   Slleel    Plllni 


STEAM  SHOVELS 

1 — Type   n     Erie  Caterpillar.    %  yd.   dipper, 

•i-in.  boom.    19-ft.  sticks. 
1 — Type   I!.   Erie  Revolving  Traction  Type, 

%  -yd.   dipper. 
1 — No.  1  Tliew  1-yd.  dipper.  Traction  Type. 
1 — 14    B.    Buc.vru».    Traction    TS'PC     % -yd. 

dipper. 
Many  other  shovels— send   for  list. 


LOCOMOTIVES 


"111    x    I -.'ill,    H-loii   L^MH 
stock — send  for  list. 


TRACK 


Tr.ack, 
We     have     flO.OOO     f 
Steel    Cable,       New 
purchased   from  govenimenl. 


Contractors  Mchy.  &  Supply 
Co. 

318-320    Penn    Ave.,    Pittsburgh,    Pa. 


FOR  SALE  OR  RENT 

Late    Type    Thew    Steam 
Shovel,    V\-y^.    dipper. 
Shipper  shaft  hnom. 
Rex  14-E  Paver  (in  wheels. 
Bucyrus     70-C     Steam 
Shovel,  completely  over- 
hauled.     Also 
all  other  types  of  contrac- 
tors' machinery, 
W'h.if  have  you  to  offer? 
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P!>K(gKllLO(iK]?  gH^TTIKm-jP S  glSJ! 

/  Specialize  In 

All  Types-COMPRESSOR^All  Drives    | 

/  am  the  only  machiner\  dealer  speciaUzing  in  compressors,  and  have  the  largest  stock — located  in  \ 

all  sections  of  North   America.     Each  inquiry   will  receive  the  benefit  of  ten  years  experience.  | 


5330-5011    ft.    PRE    Ing-ersoll,    Electric. 
3678-':033  It.  PRE  Ing-ersoll.  Electric. 
1730  It.  0-CE  Chieag-0.  Electric. 
1180-599  It.  XB-2  IngersoU,  two-stage  belt. 
706-445  It.  WJ-3  Sullivan,  two-stare  belt._ 
688  ft    ER-1  Insersoll.  single-stage  belt.  45 

lb. 
3':4   It.  ER-1    Ingersoll.  sinrle-stage  belt. 

New '309  It.  Climax,  single-stage  belt. 

101    It.    ER-1    Ingersoll.    single-stage    belt. 


0588  ft.  OC-3  Ingersoll.  steam. 

3570    It.    Laidlaw    Feather    Valve,    steam. 

80  lb.  air. 
1593  ft.  X-1  Ingersoll.  steam.  55  lb.  air. 
1955-1531-648    It.  XPV-3  Ingersoll.  steam. 
1190-599-446  ft.  X-3  Ingersoll.  steam. 
888-599-446   ft.  X-3  Ingersoll.   steam. 
396   ft.  vrB-3  Sullivan,  steam. 
386  It.  FR-1   Ingersoll.  steam. 
176  ft.  N-SS  Chicago,  steam. 


MISCELLANEOUS 

3500  kw..  Westinghouse  Turbo.  3-60-3300. 
1875  kva..  Westinghouse  Turbo.  3-60-3400. 
G35  kva.,  Westinghouse  Turbo,  .■i-60-3400. 
375  kva..  Westinghouse  Turbo.  3-60-3400. 
New   400  kw..    Westinghouse   Turbo.    3-60- 

340. 
350  kw..  Nat.  Brake-Russell  set.  3-60-3300. 
303  hp.  HRT  Mass.  Std.  165  lbs. 
No.   5  Leyner  Drill  Sharpener. 
30-ton  Browning  Loco.  Crane.  50-ft.  boom. 
3 — 1000  ft.  Cableways.  Engines,  no  towers. 


BOILERS—GENERATORS— LOCOMOTIVE  CRANES— DERRICKS,  ETC. 

lOHighSt. y4.     Lee     Ellis Boston,  Mass. 


.iiiiiiiiii""*"""""""" 


PAVER 

Ransome  21-E  Paver,  steam  driven 
boom  and  bucket  discharge.  Has 
laid  2  miles  20  ft.  road.    $4,000. 

FINISHING  MACHINE 

1— Lakewood  Machine  in  perfect  con- 
dition.    $1,000. 

LOCOMOTIVES 

1— 6-ton  Plymouth.     $2,200. 

3_3.ton   Plymouths.     $1,200.     Perfect 

condition. 
6  000  ft.  24  gauge  track;  15  batch-box 

cars    with    Hyatt    roller    Bearings; 

30  batch-boxes  34  cubic  ft. 

Tri-State    Construction    Company 

Bridgeton,  N.  J. 


"The  Buyer  Must  Be  Satisfied — Always" 

I                                     FOR  SALE  i 

Complete  New 
Concrete  Plant 

I    (used     six      months),      including  | 

I    180-ft.  Insley  steel  tower,  two  40-  | 

I   ft.    bucket    elevators,    Blaw-Kno.'c  [ 

I   measuring    batchers,    21-S    Smith  | 

I  Tilting    Steam     Mixer,    Lambert  I 

I   double  drum  concrete  tower  hoist  I 

I  — speed  350  ft.  per  minute,  80  hp.  | 

I   locomotive  boiler,  now  located  at  | 

I  Washington,  D.  C,  on  job.     Save  | 

i  $4,000.  I 

Consolidated  Engineering 

Company  | 

i     I               Calvert  Building,  Baltimore,  Md.  I 


FOR  SALE 

Rex  (Chain  Belt)  Con- 
crete Mixer,  Vz  yard 
capacity 

Mixer  is  equipped  with  steam  en0ne  and 
boiler,  power  loader  and  automatic  water 
tank,  mounted  on  steel  skids  and  trucks. 
Holds  34  feet  of  loose  material.  Thoroughly 
overhauled  ajid  equipped  with  new  fittings 
throughout.  For  practical  purposes.  Like 
new. 

We  offer  this  mixer  at  a  SAVING  OF 
OVER  $1,000.00.  F.O.B.  cajs  or  truck. 
Metropolitan  District. 

Brown  &  Sites  Co. 


Stiff  Leg  Derrick 

70-ft.  boom;  all  steel.    First  class  condition. 

Walter  A.  Zelnicker  Supply  Co. 

St.  Loui      Mo 
Rails,   Cars,  Locomotiveh    Steel  I  ihng:    Etc 


General  Equipment 

Located  in  various   parts  of  the 
United  States 


BOILERS  ENGl>Eh 

BATCH  BOXES   FORMS 

CABLEWAYS       FINISHERS 

CARS  fiRADERS 

COMPRESSORS  HOISTS 

CONVEYORS       LO.^DERS 

CRANES 

CRISHERS 

nERRK'KS 

DITCHERS 

DRILLS 


PIPE  i 

ROLLERS  = 

SCR.\PERS  = 

SHOVELS  i 

TRACTORS  i 

..v,.,.,^.v.^  TRICKS  I 

LOCOMOTIVES  TRACK  i 

.MIXERS  TANKS  | 

MOTORS  \VAC.ONS  = 

PAVERS  ETC.  i 

PUMPl 


Write,  wire  or  phone  for  descriptions  ani  | 

prices  of  machines  you  need.  | 

ALEXANDER  T.  McLEOD  | 

First   Nat'l  Bank  Bklg-..   Chicago  | 


FOR  SALE 

3 — 10-ton  Buffalo  Pitts  Rollers. 

1 — 21-E  Rex  Paver. 

1 — ^IGO-ton  Blaw-Knox  Bin. 

1 — .36x48  Jaw  Crusher. 

1 — 6-ton   Kelly-Sprlngflfld   Roller. 

1 — Traveling    Derrick,    with    9x10,    .'i-tirun 

ensile  and  boiler. 
1 — Marion  60  Steam  Shovel. 
1 — Type  0  Thevv  Shovel. 
1 — Byers  Auto  Crane. 
1 — Mundy  Swinsing  Engine. 
1 — lO-ton  Monarch  Roller. 
l^-24-ill.x30-ft.  Belt  Conveyor. 

J.  T.  \yALSH 

.500  Brisbane  Bldi:..  Bufialo.  N.  Y. 


PAVERS 


1 — Foote  Paver,  size  27-E,  with  steam 
engine  and  boiler  and  distributing 
chute— $1800. 

1 — Ransome  Paver,  high  drum,  size 
7-E,  with  6  hp.  Novo  gasoline  en- 
gine and  10-ft.  distributing  chute — 
$1100. 

For  immediate  shipment.  Located  close 

to  New  York;  in  good  ivorking  order. 

W.  H.  HUDSON 

Room  l':.S0 
150  Nassau  Street,  New  York  City 


I     PAVERS 

FOR  SALE 

j   14-E    Rex,    good    as    new,  |  i 

I        used  but  4  weeks. 

I   14-E  Koehring. 

I  No.  9  Koehring. 

1    SUTTON  &  CORSON  CO. 


I       \m 


TRAILERS — TRACTORS- 
TRUCKS 

12 — Tros  Trailers.  DroD  Frame.  Side  DumD.  High 

1 — lo-toii   Holt    Caterpillar    Tractor.    40-GO   type. 
2 — 5-toii   Mack  Chassis,   Flusher   Equipment. 
Ail  in  First-Class  Condition — completely  overhauled 
H.4BRY'  BROCKLERCRST 

512   W.    .Norris    St..    Fhlladelphts,  Pa. 


ROAD   BUILDERS'   PLANT 

FOR  SALE  , 

Road-BoUcrs;     Pavers:     Shovels:     Keystone    Eica- 

vators  ■  Locomotives :  Track :  Dump  and  Flat  Cars ; 

Hoists;   Cranes;   Graders;   Finishers. 

All   necetsary   EQUipment    lor    complete   plant. 

JOHN  M.  GREENE 

430  Chestnut  Street,  Philadelphia,  Pa. 


FOR  S.\LE 

Steam  Hoist  with  Boiler 

1 — Donegan  &  Swift,  with  VZb-U.  %-in. 
cable,  4ii-in.x8-in.  double  cylinder, 
single  drum. 

Good  as  new,  will  sell  cheap. 

COXR.AD  SEBOLT 

16  Richmond  St..  New  Brunswick.  N.  J. 


STONE  CRUSHER 

l_Gyratory    No.    6-F    with    fitting* 

Holbrook,  Cabot   &  Rollins   Corp. 

53  Vanderbilt  Ave..  New  York.  N.  Y. 


June 


28,  1923 
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FOR  SALE  OR  RENT 
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STEAM  SHOVELS 
Railroad  Type 


IM  yd. 

1 — Model   20   Marlon.    Hi    yd. 

1 — Model   30   Marion,    1 V4   yd.    (Revolving) 

Crawler  Type 

2 — Model  37  Marion.  HlBh  Lift.  1  %  yd. 
4 — Model   36   Marion.   High  Lift.    1   yd. 
1 — 225-B  Bucyrus.  6  yd. 
1 —  50-B  Bucyrus.    IM    yd. 
I —  35-B  BuoTUs.    \\i    yd. 
5 — Model   21    Marions,    ?i   yd. 
2 — Model   2S   Marions,    %    yd. 
2 — 18  Osgoods,    %   yd. 

Traction  Type 

I — Model   3  6   Marlon.    IH    yd. 
1 — Model   3  0   Marion,    %    .vd. 
2 — 18   Osgoods.    \    yd. 
2 — MmUl   2  8   Marions.    %    yd. 
2 — Type  B.   Erie.    %    yd. 
Erie,    %   yd. 


LOCOMOTIVES 

I — 40-ton  Davenport,    4-D.   S.G.   Switcher. 

1 — iO-ton  American.    4-D.    S.T.,    S.G. 

1—20. ton  Lima.    4-D.    S.T..    S.G, 

2 — 10si«.lS-ton.    86-ln.   gauge  Porters. 

2— lOiie-lR.ton.    36-ln.   gauge      Vulcans. 

3 —  9x14. H. ton,   36-in.   gauge  Vulcans. 

I — 50. ton.    36-ln.   gauge  riinias  Geared. 

1 — 40-ton.   36-ln.   gauge  rllmax   Geared. 

1 — 10sl6-lS-lon.    42-ln.   gauge  Porter. 

1 — 6x10-7  i4-ton,  42-ln.  gauge  Vulcan. 

1 — ■7xl2-24-ln.  gauge    Vulcan. 

I  —  7xl2-24-in.    gauge  Davenport. 

1 — 8xl2.24-in.   gauge  Vulcan. 

2— 3% -ton,    24-in.    gauge    Burton.    Gasoline. 

1 — 3-ton.    24.1n.    gauge   Plymouth.    Gasoline. 

2 — 3-ton.  36-in.  gauge  Plymouth.  Gasoline. 

2 — 5-ton,   36-ln.    gaug«  W.    Blec,   Trolley  TVoe. 

1 — 8-ton.   36-ln.   gauge  \V.   Elec.,   Trolley  Type. 

TRACK 

2  mllea  tnck^   80-lb.    rail,  complete  with  spllMf. 

CLAM  SHELL  BUCKETS 

1 —    ?4-yd.    Williams 


-1-yd. 


-yd.   Owe 
Owei 


Also  .4ir  Compressors,  Engines.  Boilers.  Derricks,  Steam.  Gasoline   and 


EARTH  MOVING,  HIGHWAY,  RAILROAD 
AND  BUILDING  CONTRACTORS  EQUIPMENT 
LOCOMOTIVE    CRANES 

5-ton,   8-wheel  Ohio,   GO-tt.    boom. 
0-ton,   S-wheel  Ohio,    GO-ft.    boom. 
0-ton,   8-wheel   Industrial.    42-ft.    boom. 
4-ft.,   6-in.  ga.  McMyler  Whirley.  60-ft.  bm. 
O-ton  Bycrs  Crawler.  Rivohing.    35-ft.  boom, 
yers  Auto-cra:ic.    Seml-Calerpillar. 

ROAD  ROLLERS 

wheel   Kelly-Sprlngfleld. 
wheel   BufTalrt-Pitts. 
Steam    Pressure    Cylinder   Scarifier, 
1 — "Porcupine"  ■  Scarifier. 

PAVERS 

1 — 14-E.  Rex  Tracli.in.     Steam. 
1 — 21-E.  Res  Crawler.  Steam. 

CARS 

12 — 12-yd.,   S.G.   Oliver  Hand   Dump    (All   Steel). 
10 — 12-yd,,   S.G.  Western    Hand    Dump. 
14 — 12-yd.,   S.G.  Western    .Air  Dump. 

■      36-ln.   gauge  Western    Steel    Beams. 
36-in.  gauge  Western    Wood    Beams. 
36-in.   gauge  K,&J,    Steel    Beams. 
3  6-ln.   gauge  K.&J.   Wood   Beams. 
36-in.   gauge  Continental  Wood  Bms. 
gauge  Flat. 

2  4-in.  gauge  Western  Wood  Beams. 
,  24-ln,  gauge  Kuppel    (Steel). 
Road    Builders"    Eqnipment,    Concrete    Mixers. 


2  —  1  l*  -yd.  Owen 
1 — 1  Vii-yd.  Owen 
2 — 2 -yd,  Owen 
Electric    Hoists 


I— 10-1 


20 —  4 -yd.. 
12—  4-yd., 
10 —  3-yd,, 

9—   3-yd,. 

1— 36-in, 
I  I— li^-yd.. 


Pumps,  Crushers,  Rails,  Portable  Track,  Steam  Hammers,  Scrai>ers,  and  WaRons. 

UTILITY   EQUIPMENT   COMPANY,  Union  Bank  Bldg,,  Pitlsburgh,  Pa. 


DERRICK  BOAT  FOR  SALE 

Two  hulls  90  ft.  X  16  ft.  each,  clearance  over  all  35  ft.,  fully  equipped  loco- 
motive type  return  tube  boiler,  triple  drum  9  x  12  National  hoist,  swing 

engine,  necessary  spud  hoists  and  spuds,  etc.,  boom  55  ft.  long $7500 

1 — 10    16    Vulcan   Locomotive,    36    in.   gauge 1200 

7 — 12-vd.  Oliver  Dump  Cars   (entirely  rebuilt  and  not  since  used,)   each..  1000 

1— 65-ton    Bucvrus    Shovel 7500 

1— 70-ton     Bucyrus     Shovel 5000 

1 — 1-yd.    Haywood    Orange    Peel    Bucket 550 

1 — 3-yd.  Haywood  Orange  Peel  Bucket 1500 

AUo  other  construction  equipment  at  low  prices. 

James  H.  Dawes,  General  Contractor,  Tonawanda,  N.  Y. 


STEAM   HOISTS 

7x10  Lldgerwood.  D.C..  Dble.   Drum,  with  Boiler. 
8(4x10   Flory.   DC,    Double  Drum,  with   Boiler. 
SlillO   American.  D.C.  Double  Drum,  with  Boiler. 
SHllO   .American.  D.C.  3   Drum,  with  Boiler. 

8x12   riory.    D.C    Double   Drum,   without    Boiler. 
SV.xlO   .tmer.,  D.C,  Double  Drum,  without  Boiler. 

GASOLINE  LOCOMOTIVES 

3-Tr,n  Plymouth.    24-ln.  Gauge, 

$-Ton   Whilconib,   24-ln.   Gauge, 

7.Ton  Whltcomb.    24.1n.   Gauge. 
3-Ton  Plymouth.    36. In.   Gauge. 
lOTon  Port  Huron  Steam  Roller,   3  Wheeler,  D.C. 
25-hp.   Rumler  Traction  Eng..  DC.  Steel  Gearing. 

3   Port  Huron,  Reverllble,  6-rd.,  Steel  Dump  Can. 

ARTHUR   S.    PARTRIDGE 


""""■""""""" 

FOR  SALE 

1 

AUSTIN  TRENCHER 

1 — on.  11^.1  very  hull.,  like  ik  « .     Alio  an 
Austin    Backfiller. 

K     h 

KHIl    tO>TR\tTI>C. 

F  istoi)    Pcnna 

(0 

TRENCH  MACHINES 


I — Austin   00   dlc>    10   rt.   deep  up  to  29   In.  wl'lt. 

gatollne    ilrlien. 
3— Parioni    Rarkniler.    caterpillar    tracll'i. 
2— Biickert    No,    4,    Uatollne    drlren. 
1—042   Auilln  did  II  ri.  deep  up  to  (2  In.  wide. 

gaiollne   drlren. 

t.  McEI.BOY.  11  A.  Iji  Halle  81.,  Clilracn 


!  FOR  SAT.K 

i  PARSONS' 

I  TRENCHING  MACHINE 

I  For   Immfrliatc   Dellyery 

f  JOHN    B     McLANE    «    COMPANY 

Newport.   Kentackr 


MERRIMAN 
ASPHALT  PLANT 

We  have  for  »ale  one  rebuilt  No.  1 
Merriman  2000  yard,  One-Car  Steam 
I  Melting  Aiphalt  Plant.  It  is  in  line 
I  condition  and  we  can  make  good  de- 
I    livery. 

I  Hcre'n  your  chance  to  gel  a  real  a»- 
I  phalt  plant  at  a  price  that  is  riKhl, 
I    Beiier  get  in  touch  with  u«  c|tiirkly. 

The  E»t  Iron  &  Machine  Co. 


DITCHER 

No.  3  Austin  Ditcher 
For  Sale 

Used  less  than  six  months.  Four  cyl- 
inder Btiffalo  Engine,  burns  kero- 
sene. Excavates  ditch  12  ft.  across 
top,  3  ft.  across  bottom,  sloping  sides. 
First-class  condition. 

MacAndrews  and  Forbes  Company 

.^rd  St   .and  Jefferson  Ave,.  Camden.  N.  J. 


FOR  SALE 

ROAD  EQUIPMENT 

1 — IQ.ton    .\uKtin    Roud    Rullpr.    gnsolinp. 

1 — l.").toii   Holt   tMlrrpillar  Tractor.  7,')   lip 

2 — Manpy    Scrapcn*. 

1 — Little  tilant  Auatin  Western  Road 
Grader, 

2.")00  lin.  ft..  20  lb.  24-ln.  erauge  indus- 
trial track  in  l.'i-ft.  eeotiong. 

MIXERS 

1  —  %-yd.  Ranaome  Mixer,  mounted  on 
sKids.  eqiiipped  with  steam  eni^ine.  side 
loader  and  b.'iti-h  hopper. 

DRAGLINE 

1 — Clans  14    Bueyrui.   Ilrugline  mounted   on 
eatcrplllar    tr.i.  tors         Shop    No.    ;1583 
with   70  It     boom      I-.vd     Page   buokel, 
.Above  Equipment    Lorated    at    ChlcaKo 

MELLON-STUART  CO. 

FNhir  BIdg  .  Chi.  .ico 


For  Sale  Cheap 
-iiioon  nelrian   Square  Trap  Ro<k   Pailnr 
BInrk. 

Alao 
;i — Whll<ximb  l^oeomollrea,  15.000   Jt,   'lo 

lb    rail 
:;4.1n,  rauie  Koppel  r«r«  and  We«t*m  Balrh 

BOXM. 

KAMPmiN  A  RRl'TKR 
221  Catherine  St  .  Elisabeth.  N   J. 


MISCELLANEOUS 

and    Second-hand   structur.il   steel;    all 


100  tons  4.1  military  barb  wire,  galvanized, 
CI  Bessemer  screw  cutting  stock,  0/32  In,. 

11 /.li  in,,  .'j/16  in,  and  »4  in. 
■: — 72-in.     X     18-«t,     H.R,T.     Pennsylvania 

'.tainiard.  12j  lbs.,  complete  with  fronts 

and  fltlinsrs. 
.100,000    ft.    Merchant    Long    Leaf    Yellow 

Pine,  sizes  12  X  II  and  under. 
■.'00    pair   six    hole.    34-ln..    section    A.    85- 

A,S.  new  angle  bars, 
T.inks     (all     sizes).     Stacks,     Contractors' 
Equipment,    Hoisting   Engines,    Boilers, 
Pumps,   etc. 

Henry  A.   Hitner's  Sons   Co. 

I.'.ni    Riihrnund   SI      Phil  idel|  hli    Pa 


=■ "   ■ 

FOR  RENT  OR  SALE 

Hoisting  Engines 

Air  Compressors 
Concrete  Mixers 

Boilers,  Pumps 
Derricks 

Steam  Shovels 

Buckets  and 
Smoke  Stacks 

Pierce  Foundation  Corp. 

738  E.   Ml    St.,  New  York  Cllir 

Melrose  7078 
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FOR  SALE  OR  RENT 


STEAM  SHOVELS 


1 — Model    18.  Osprood.   revolving^,   mounted  on  caterpillar,  hiffh- 

lift  equipment,   ?i-yd.  dipper  (New  July,  19;i:i). 
1 — Model    IS,    Osgood,    revolving-,    mounted  on    caterpillar,   high 

lift  eQUipmeiu.    ■% -yd.  dipper    (New   li>*10). 
1 — Model     '18.     Marion,     revolving.     Shop     No.     337r>.     iraetion 

wheels,  standard  boom.   %-yd.  dipper. 
1 — 18B   Bueyrus.    revolving-.    Shop    No.    1764.    traelion    wheels. 

standard  boom.    %-ou.  yd.  dipper. 
■7 — 70C    Bueyrus,    Railway    type.    Shop    Nos     14Pf>    and    1  rjS'l. 

standard  g:augre.  *JV.-yd.  dippers. 
1 — Little    Giant.  Railway  type,   standard    gaug-e.  equipped   with 

standard  boom.   1  U -yd.  dipper. 


GONDOLA  CARS 


LOCOMOTIVE 

T'teu   Whiteomb 


ra^'oline    switcher. 


TRACTORS  AND  TRAILER 

1 — 10-ton  Holt  Caterpillar  Tractor. 

1 — 120-hp.  Holt  Caterpillar  Tractor,  completely  rebuilt  at  factory. 

J — 5-ton    Troy   Trailer. 

DRAGLINES 

1 — Class  14  Bueyrus  caterpillars.   UO-ft.  boom,  ;?-yd.  bucket, 
1 — Class  24  BucjTUs.  steam-operated.  Shop  No.  772.  skids  and 

rollers,   100-ft.  boom.  3V--yd.  bucket. 
1 — Class   24   Bueyrus   Electric  skids    and   rollers.    100-ft.   boom. 

3V--yd.  bucket. 
1 — Munighaii.    A  1.    steam,    traction    wheels    40-ft.    boom,    1-yd. 

Ducket. 


The  above  list  is  constantly  changing.      No  matter  what   your  machinery  requirements  are,  write  us— we  may  have  it. 

BECK  &  BABB,  29  La  Salle  Street,  CHICAGO,  ILL. 


CRANE 

Austin  No.  4  full  revolving  gasoline 
driven  Crane  on  caterpillar  tread  35 
ft.   boom.      Used   two   months. 

LOCOMOTIVE 

Baldwin  35-ton,  standard  gauge  sad- 
dle tank  0-4-0  air  brake  and  air  dump. 

A.  J.   O'Neill  Company 

1534  Chestnut  St.,  Philadelphia.  Pa. 


EXCEPTIONALLY  GOOD  ITEMS 


AIR  COMPRESSOR 

-2000-cu.  ft.  Laidlaw.  2-Stage  Tandem.  Com- 
pound Steam  Operated  Air  Compressor,  new 
19  IS.  Perfect  condition.  Must  be  moved 
quickly.      Will   price  right  for   quick  sale. 


LOCOMOTIVE  CRANES 

1  —  25-ton    Broad    iiauge   1/Otumirtive    Type    Crane 

50-ft.  boom.  D.D.,   Bucket  Handling.  A.S.M.E. 

Boiler,  new    If  1 8.      Perfect  condition. 
1 — 20-ton    Browning   D.D..    50-ft.    boom.    8-\vheeI 

Mass.   Boiler,   Shop  No.    1149.      IxK-ated  Phlla. 

ROAD  CRANE 

1 — -Little  fiiant".  Full  Revolving  Road  Crane, 
mounted  on  traction  wlieels.  3(»-ft.  boom, 
new    .July,     1920. 

WE  ALSO  OFFER 

Dredses,  Shovels,  Cars,  Locomotives,  Draglines,  Road  Equipment, 

Hoisting  Engines,  Etc. 

WHAT  ARE  YOUR  REQUIREMENTS? 


B.  M.  WEISS 


1324  Widener  BIdg. 


Locust   4816 


Philadelphia,  Pa. 


LOCOMOTIVE 
CRANES 


1 — Orten  &  Steinbrenner.  15  ton.  8  wheel. 
40-ft.  boom.  1-yd.  bucket,  located  in 
Elizabeth,  N.  J. 


LOCOMOTIVE 
CRANE 

30-ton     American,     8-wheel,     M.C.B. 

Trucks,  double  drum   arranged,  for 

clam    >hell    operation.       A.  S.  M.  E. 

boiler,  125  lb.  working  pressure. 
Crane    in    excellent    condition.     Ready 

to  put  on  job. 

Big  List  Contractors  Equipment 

L.  A.  GREEN 

1130  1st  National  Bk.  Bldg.,  Piltsburfh.  P.i. 
Phone  Court  0690. 


FOR  SALE 

BYERS  AUTO  CRANE 
MODEL  "C" 

Modem  Type  on  Traction  Wheels,  in 
Excellent  Operating  Condition. 
30    hp.,    4    cylinder,    CJasoline    Engine 
Car   body,    deep    steel    channels,    18    ft. 
long.     Width  outside  wheels,   10  ft. 
Derrick    capacity    4,500    lb.    at    20-ft. 
radius. 

54-yd.  bucket  capacity. 
Length  of  boom,  30  ft. 

I mmediiite  Delivery. 

THE  NEW  LONDON  SHIP  & 

ENGINE  CO. 

Grotori.  Conneoticiit. 


1 — Industrial.   7^    ton, 
1 — Browning,  IV2  ton.  - 


wheel . 
wheel,  electric. 


Hoisting  Machinery  Co. 

50  Church  Street,  New  York. 


Railroad  Cars 

100— 80,000-lb.  capacity  flat  cars; 

new  bodies. 
100— 80,000-lb.  capacity  box  cars; 

thoroughly  rebuilt. 
35— 100,000-lb.     capacity     tank 

cars ;   good    as    new — 7,200- 

gal.  capacity. 

Houston  Railway  Car  Co. 

Houston,  Texa3. 


Cranes — Shovels 

— OsKCDd  -IS'  steam  Shovel.  On  trac- 
tion wlieels.  In  excellent  condition. 
Price  $3000. 

— P  &  H  "205"  Crane,  %-yd  clamshell. 
Only  used  four  months. 

, — Keystone  No.  6  with  ditchinff  and  skim- 
mer attachments.  New  in  1921,  just 
overhauled.    Price  S:J200. 

(Other  EQuii>meiit  not  listed) 

G.  C.  WILLIAMS 

28  East  Jackson  Blvd.,  Chicago.  111. 
Phin       \\ihi  h  <)'?2- 


LOCOMOTIVE  CRANES 

No.   205  P  &   H   SO-tt,   boom.    %-yd.  bucket. 

No.     .1    Byeis.    3a  ft.    honm.     \-vi.    bui-ket.    steam. 

HYERS   AUTOCR.^.NE,    30-tt.   boom.    1-yd.   bucket. 

STEAM  SHOVELS 

Model   28    Marion,    '^ -yd.    dipper,    traction. 

No.    0   Thew   %-yd.  dippeg   railway  type. 

3 — Model  GO  Marion.   2V^-yd.  dipper,  railway  type. 

225-B   Bueyrus   Electric   Shovel,   5.    6.    8-yd.   Bkts. 

UO-C    Bueyrus    Staniiard    Gauge    Shovel. 

•  BOILERS 

2 — 100    hp.    Locomotive    type.    100    lb. 
60  hp.  Locomotive  type,  90  lb. 
HOISTS 
25    and    50    hD.    Electric   Hoists,    D.D..    Dragline, 
440  v.,   60   cy..    3   ph.  motors. 
100  hp.  Thomas   2-speed.   220  v..  3   ph.,   60  cy. 
Contractors   and  Bock  Crushing   Equipment. 


FLAT  CARS 

40  STD    GAGE  20,000  LBS.  CAPACITY 

4  WHEEL— ROLLER  BEARING 

All-Steel  Construction.      GOOD  AS  NEW. 

tK    gasoline 


struc 
or    general     industrial    purposes    as    push    cars    or    v 
locomotives.        Auto   couplers;   weight  2700  lb 
WALTER  A.  ZELNICKER  SUPPLY  COMPANY,  St.  Loi 

P.uil.  Locomotivis.  Steel  Piling.  Cranes.  Tanks.  Et^ 


s.  Mo. 


June  28,  1923 

Ene.    Xiws-Recon 


We  Buy.  Sell,  Rent  and  Rebuild 

CONTRACTORS 
EQUIPMENT 

for  Immediate  Delivery 

Browning    %-yd.   Caterpillar  Shovels 

CATERPILLAR  CRANES 

Browning-    7 1; -ton    Caterpillar    Cranes.    38- 
il.  boom. 

TRACTION  WHEEL  SHOVELS 

Marion  Model  31.  on  traction  wheels. 
XSTJe   3-A    Thew    CJ-ft.   dipper   sticks.    H4  - 

„, yd.  dipper,  shipper  shaft  type. 

Type  A-1  Thew.  on  traction  wheels,    '4  yd 

flipper.  ' 

1 — Electric      Self  -  Generating      Locomotive 

Crane,  mounted  on  traction  wheels. 

LOCOMOTIVE  CRANES 

1 — 20-ton.   4-wheel    Browning  Crane.   40  ft 

boom. 
1 — 15-ton.  O.    &  S..   8-wheel   Crane.    40-ft. 

boom. 
1 — 30-ton  Brownln?  Crane.  8  wheel,  40-lt. 

boom. 
1 — "0-ton    Browning   Locomotive   Crane.    8 

wheel.  50-ft.  boom. 
1 — Brown  Hoist.  No.  4-J  lyocomotive  Crane. 

50-lt.  boom. 

STRlTPPING  SHOVELS 


VICTOR  R.  BROWNING  &  CO. 

Lock  Box  2".  Collinwood  Station. 
Cleveland.  Ohio. 


i^sifoaaQiaij' 


LOCOMOTIVE  CRANE 

1 — "5-lon.  S-wheel,  stand,  paue-e  Brownine 
No.     5-C.     built     late     i9'il.     A.S.M.E. 
boUer.   50-ft.  boom,  double  drums,   out- 
ri§:g-er8.    slig-htly   used,    just    overhauled. 
like  new. 
Immediate   Shipment — Attractive   Price. 
GRETi'  STEEL  PROnUCTS  CO. 
Ill  Broadway.  New  York,  N.  Y. 


CRANE 

lOO-ft.  Radius,  .American  Hoist  and 
Derrick  Cos.,  60-ft.  lift.  Six  ton 
capacity.  Complete  with  Hoisting  En- 
gine and  fittings.  (Excepting  guy  lines 
and  cables).  This  machine  is  new — 
never  erected,  perfect  condition.  Bar- 
gain, at  less  than  1/3  of  its  value. 

SPECIALTY    ENGINEERING   CO. 

Alleglitney  Ave.   &  Tnnton  Ave..   Phila. 


FOn  SALK 

LOCOMOTIVE  CRANE 


i  THE  L.\KEH'OOU  ENOINEEBINO  CO. 

I  Cleveland.  V.  S.  A. 


WE  OWN  AND  OFFER 


CRANES 


Cranes  are  standard.  25  to  30  ton.  Link 
Belt,  locomotive  crane  tops,  mounted  on 
all  steel  heavy  Gantry  sub-structure. 
Full  revolving,  steam  operated.  Mass. 
sld.  boilers,  self-propelling.  20-ft.  gauge. 
90-ft.  booms  (52-ft.  with  38-ft.  center 
section),   22-ft.   clearance   in    heighth. 


nes    all    perfect 


nditii 


B.  M.  WEISS 

1324   Widener    BIdg..    Philadelphia,   Pa- 


LOCOMOTIVE  CRANES 

I — Brownholst    15-(on   I^ocomiHlve  Cr»ne,  8-wheel. 

KulU    1919. 
1 — OicS      1 8-ton      Locomotive      Crtn*.      8-whe«l. 

buckft-handltns. 
1 — O&S      15-ton     Locomotive      Crane.      8-wheel, 

buckfil-tiaiKllUig. 

LOCOMOTIVES 

I — 17x24     In.      Btldwin      6\rheet     shifter,     built 

190';    180  pounds  working  pressure. 
1  —  lSx24    In.    Broolu   6-HhM^   ihlfter,    160   pounds 

working    pre««ure. 
1 — 2  8 -ton     Standard    Giuge    Shay    Qeared    Loro- 

10 — 36  In.  Qauge  Electric  Stnrace  Battery  Loco* 
motlrci.  Also  other  Lnromotlvei;  Steam 
Shoirels.  Steel  Ralls,  etc.  L'omplete  list  sent 
on   request. 

Birzningliam  Rail  &  Locomotive  Co. 

Birmingham.  Ala. 


Clyde  Crane 

New.  Never  U»ed 
Will  handle  ma(erl.il.  can  be  used  as  draff- 
line  or  hoi^t.    Write  for  barfrafn  Drtoc. 


FOR  SALE 


Gantry  Tower  Cranes 

New 
Electrically  Operated 
78-ft.  high — 65-ft.  boom — 18-ft.  between   rail  ccntirs. 
Capacity  40,000  Ib.-i. 

POTTSTOWN  STEEL  COMPANY 

DouglaMville,  Pa. 


-»  —  c^ 


Step  Out  With  Me  — 

and  look  at  my  BIG  BROWNHOIST  Locomo- 
tive Crane  Dragline  at  Chicago.  A  real  money 
maker  for  someone— you  perhaps.  I  have 
priced  It  at  less  than  half  the  manufacturers 
price  Used  only  4  months.  100  ft.  boom,  full 
revolving:  mounted  on  two  8-whecl  R  R.  trucks 
spaced  24  ft.  between  centers.  Self-propelling! 
Other  Money  Maker, 
A  rebuilt  INDUSTRIAL.  8-wheel.  M.C  B 
capacity  at  12-ft.  radius  25-TONS  with  out- 
riggers. 20-TONS  without  outriggers:  new  50-ft 

?-MTiirK?C-A  S-  "^  ^  ^^'^"-  '  YEARS 
GUARANTEE.     Localion;   Bay  Cilv.  Mich. 

A  20-TON  INDUSTRIAL  8-wheel  M  C  B 

double  drums.  50-ft  boom.  I  ■  ,-yd.  clamshell 
bucket.  Fine  condition  Location:  La  Salle.  III. 
,  A   25-TON   BROWNING    No.   8.  8-wheel. 

M.C.B.,  equipped  with  double  drums.  52-ft. 
booin  and  turbo-generator.  Location:  Bay  City. 

A  Model  E.  25-TON  OHIO.   50-ft.  boom. 

8-wheel  M.C  B  .  double  drums  with  7 '  .-kw 
generator.  New  A.  S.  M.  E.  boiler.  Location: 
Franklin,  Pa. 

A  large  14-ft.  gage  McMYl.ER.  64.ft.  boom 
2"2-yd.  clamshell  bucket.  Ohio-M»««chusetts 
boiler,  double  drum.i.  Excellent  working 
condition.     Location:  Port  Huron.  Mich. 

A     10-TON    capacity    McMYLER.    50-lt. 

boom.  I  lo-yd.  bucket,  double  drums.  ASM  E. 
boiler.  4-wheel.  std.  gage.  Can  be  made  8-ft. 
gage.     Location:  Port  Huron.  Mich. 

A  20-TON  BROWNHOIST.  8-wheeI  M  C  B 
40-lt.  boom.     Location:  Chester.  Pa.  '    '    ' 

A  12-TON  O.  «t  S..  8-whcel,  M.C.B..  .ingle 
drum.  54-lt.  boom.     Location:  St.  Louis.  Mo. 

2  OSCOODS.  single  drum.  4-wheei  RR 
trucks,  35-ft.  booms.     Location:  Lincoln.  N.J. 

An  OSGOOD,  single  drum.  4-whrel  R  r! 
trucks,  40-ft.  boom.    Location:  Kingston,  N.Y. 

A  lO-TON  INDUSTRIAL.  4-wheel  single 
drum.  15-ft.  boom.  Old  machine,  but  in  g«>d 
operating  condition.  Priced  especially  low. 
Location:  Pottstown,  Pa. 

A  15-TON  BROWNING,  ft-wheel.  M  C  B 

40-ft.  boom,  single  drum.  Priced  low  for  quicjc 
sale.    Location:  Pottstown.  Pa. 

Brand  New — To  Rent 

1—17}  Ton  INDUSTRIAL 
I— 20 Ton  OHIO 

Philip  T. 

KING 

"The  Crane  Man" 
30  Church  St.,  New  York 


HOLT  TRACTORS 

(caterpillarl 

ia-TO>'    and    10-TO.N 

Bol/i    in   Fine   Ovrrhmiled   Condition 

VKRY  CHEAP  for  orirK  SALE 

CROIK'----    ■    -T-TI    sipri.v  <■((. 

^1.  LoulH 


Some  Real  Purchases 


r<i«tl€     Shipn 


I — ?n-t<>n     MrM)lrr    Inlerslntr    l.i 


■•111 


I  —  in-liin    M<M)lrr    lnt«*«t«lT    l,ar«mallvr 

Cmne. 
•t — Th™    Trurtlon   Mlrum  MioirU. 
I — ~\t'.  hnilillp   Tank,  -.il-ln.  (Miigr   Davrn. 

port    l^.rnm.idvr 

I — lOilH  Nailillp  Tank,  .llMn.  fliiagr  rnrtrr 


I — nn-ton    llDr>ni«   .Hlnmi    (<hovH.   SH-r*. 
dipiier. 

Crcrplmnally    tow   Prief 

rinur     TrlrEr«|.li.     Trlrplinnr    Of     Write    !• 
If    |nl.T^..lr.l 

A.  C.  TORBERT 
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STEAM  SHOVELS 

i  1 — Model  37.  on  crawlers. 

=  '2 — Tj'pe  "B"  Erie,  on  crawlers. 

I  i — No.  18  Osgood,  on  crawlers,  with  crane 

1  attachment. 

i  2 — -Type  "B"  Erie,  on  traction  wheels. 

=  1 — Mtxlel  20  Marion. 

I      LOCOMOTIVE  CRANES 

i     1 — 20-ton  Industrial,  on  MCB  trucks,  with 

i  42-ft.  boom, 

i     1 — Byers  Auto.  Crane,  on  crawlers. 

HOISTING  ENGINES 
WITH  BOILERS 

i  1 — 7V4xlO  DC.  three  di-um  Mundy. 

I  1— r*%xl2  D.C.  three  drum  Mundy. 

=  1 — 8iixl2  D.C.  two  drum  Mundy. 

5  1 — 8HxlO  D.C.  two  drum  Lambert. 

I  1 — ^TVjXlO  D.C.  two  drum  Lambert. 

I  2 — 7     xlO  D.C.  two  drum  Lid&erwood. 

HOISTING  ENGINES 
WITHOUT  BOILERS 

I  1 — 9     xl3  D.C.  three  drum   National, 

i  1 — 8^1X12  D.C.  single  drum  Lidgerwood. 

I  1 — 9     xlO  D.C.  single  drum  Lidgerwood. 

E  2 — 8  Vi XlO  D.C.  two  drum  Lidgerwood. 

i  1 — 9      xl2  DC.  single  drum  Pen  Argyle. 

I  1 — 10   xl.">  D.C.  single  drum  Baeon. 

=  1 — 13  xl5  D.C.  single  drum  Bacon. 

I  1 — 8  Vjx12  D.C.  single  drum  Lambert. 

=  3 — 7     XlO  D.C.  single  drum  Carlins. 

I  1 — 6V4x  8  D.C.  single  drum  Lidgerwood. 

ELECTRIC  HOISTS 

i  1 — 3-drum  Clyde       ?5-hp...550-v-.  D.C.  motor. 

I  1 — 2-drum  Thomas  .i0-hp..230-v.  D.C.  motor. 

I  3 — 3-drum  Thomas  30-hp..320-v.  D.C.  motor. 

=  3 — 3-drum  Thomas  30-hp.,330-v.  A.C.  motor. 


SWINGING  ENGINES 


1 — 7      x8  An 

1 — SMixS  Lambert. 

1 — i     x6  National. 

1 — i     x6  Mead-Morrison. 


Even/thing  lor  the  Contractor 

Pittsburgh  Machinery  &  Equipment 
Company 

Fulton  BIdg.,  Pittsburgh,  Pa. 


Repaired  Equipment 


Steam  Shovels 

2 — Type    "B"    Erie,    :Ki-y'i.,    traction 

wheel,      standard      booms,      shop 

numbers  206  and  312. 
1 — Type    "B"    Erie,    H-yd-.    traction 

wheel,  high  lift,  shop  number  914. 
3 — Model   28  Marions,  ->^-yd.  dipper, 

traction      wheels,     shop      number? 

3134,  3137  and  3229. 
4 — Model    60    Marion   RR  type.   ZYz- 

yd.    dipper,    shop    numbers    1995, 

1999,  2059  and  23/2. 
1— Model  70  Marion  RR  type,  2^4-yd. 

dipper,  shop  number  2693. 


Locomotives,  Standard 
Gauge 

1 — 18x24-in..   60-ton,   6-wheel   S^vitcher 
with   side  tanks 

12-yard    Standard    Gauge 
Cars 

20 — 26-ft.  bed  V,  estern,  air-dump. 

36  in.  Gauge  Saddle  Tank 
Locomotives 

5 — 10xl6-in.    H.   K.   Porter,    Ig-ton. 


Also  a  large  stock  of  miscellaneous   construction   machinery  including  railroad 
ditchers   and  locomotive   cranes.     All  the  above   equipment   is   located   at   our 

Pittsburgh  shops  ti.-here  inspection   can  be  made. 

H.  KLEINHANS  COMPANY 

Union    Trust   Building,    Pittsburgn,    Pa. 


STEAM  SHOVELS 

Thew  No.    0  Traction.   Electric. 

Erie  B  Caterpillar.    %    yd.,  high   lift. 

Erie  B  Traction,    ^-yd..  standard. 

Erie  B  Traction,    %   yd.,  high  lift. 

.Marion   21    Caterpillar,  ^i    yd. 

.Marion   31    Caterpillar.    1   yd. 

Marion   2S   Traction.    %    yd.,   attractive  VriCG. 

Marlon   3  6   Caterpillar.    H4    yd. 

Marion  Railroad   11.   60.   61   and  70. 

Bucyrus  Railroad  "0-C  and  100-C. 

Osgood  Railroad  43.  69  and  73. 

Osgood  18  Traction.    ^  yd.,  standard. 

Large  Revolving  stripping  Shovels. 

Cars — hocomotirei — Cranes 

W.  R.   WADDELL 

50    Cliurch    St..    .New    York 
Tel.:    Cortland    4S73 


A  REAL  BARGAIN 

Model  92  Marion 
Steam  Shovel 

with  5-yd.  Dipper.  Machine  is  as 
good  as  new.  Three  )ears  old,  but 
handled  onlj-  about  200,000  yards 
soft  material. 

F.  MAYER 

Monadnocli  Bid?..  Chicago,  111. 


Two — 4  cylinder  Reo  Motor 
15  Passenger  Busses 

Mounted  on  Standard 

Steel  RR  Wheels  and 

Axels 

Alto  a  13-foot  Long  Box  Car 
Trailer 

All  in  Good  Condition 

A  very  handy,  convenient  and  eco- 
nomical outfit  for  a  small  railroad 

Also  the  original  tires  and  axels  to 
readjust  for  general  road  work 

WRITE  FOR  PHOTO  AND 
PARTICULARS 

Bargain  for  Quick    Transaction 

Hyman-Michaels  Company 

531    Peoples  Gas  Bldg.,  Chicago 


STEAM  SHOVEL 

18-B  Bucyrus,  shop  No.  2031. 

DUMP  CARS 

2A — 3-yd.  Double  Truck,  24-in.  gauge. 
8 — Camp    Cars,   standard   gauge. 

LOCOMOTIVES 

2 — 8Vjx12  Davenport  Geared,  A.S. 
M.E.  Boilers,  24-in.  gauge,  shop 
.N'os.  1S23  and  182+. 

Alt  of  above  equipment  in  first  class 
condition. 

Porter  Bros.,  Norfolk,  Va. 

FOR  S.\LE 

NEW  HAYWARD 

CLAM  SHELL 
BUCKETS 


Sizes : 
1  Vj  cu.  yd. 


At    two-thirds   of  present   prices 
Immediate  Delivery  from  Brooklyn  Stock 

MARVIN  BRIGGS,  INC. 

167  Sixth  St.,  Brooklyn,  N.  Y. 


USED   CONTRACTORS' 
EQUIPMENT 

SHOVLLS 

1 — Erie  Type  B.  ?4-jd..  calerDillar  tread,  only 
moved  25,000-cu.  yil.  excaration.  attach- 
ment; 1 — 36-ft.  booii  and  1-yd,  clam  shell 
bucket. 

1 — \o.    3    Keystone  Escarator.   with  skimmer  and 
ditcher    attachments.      Rebuilt. 
CRUSHER 

1 — 13x30    Farrell    Jaw    Crusher,    extra    set    Jaws 

and  a)'\Yheels,   drive  belts,   line  shaft,  etc. 

PAVERS 

1 — IS-E  Roehring  boom  and  bucket,  laid  three 
mile   road. 

1 — 14-E.    Lakewood.    boom    and   bucket,   laid   fire 
mile   road. 
Lon-   Prices.    Write   for  Information 

Hagerstown    Equipment    Company 

Hagerslown.  Maryland 


1%-cu.  yd.    I     i 


June  28,  1923 

Eng.    News-Record 
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ALBERT 

PIPE 

SUPPLY  CO. 

Berry  and  North  13th  St.,  Brooklyn,  N.  Y. 

Special  Offerings 

Second  Hand  Standard  Line  Pipe 

25,000  ft.  2  in.  Pipe  ')  cents  ft. 
25,000  ft.  3  in.  Pipe  19  cents  ft. 
25,000  ft.  4  in.  Pipe  26  cents  ft. 
50,000  ft.  6  in.  Pipe  50  cents  ft. 
5,000  ft.  12  in.  Pipe  50  lb.  Pipe  $1.25  ft. 

FX)£,  ears  Ohio,  shipping  point,  good  threads  and  couplings. 

1000  tons  y2  in.  to  20  in.  S.  H.  Black  and  Galv.  Pipe 
New  threads  and  couplings. 

NEW  PIPE 

1000  ft.  8  in.  New  Galv.  29  lb.  Pipe  $1.45  ft. 
1500  ft.  16  in.  New  Bl.  Steel  Pipe  %  in.  wall  P.  E. 

$3.00  ft. 
400  tons  New  Black  &  Galv.  Pipe  Va  in.  to 
3  in    inclusive 


iiiiiiiiiiiitiiitiiiiimmuiiiuiitw  * 


Second-Haiui  and  New 

PIPE 

^  to  18  inch  with   threads   and 

touplings. 
Guaranteed  for  service. 
Pipe  up  to  18-in  cut  to  sketch. 

Pipe  &  Contractors  Supply  Co. 

3  Dover  Street,  New  York  City 

SECOND-HAND 
PIPE 

All  Sizes. 

Immediate  Shipment 

from  Stock. 

Right  Prices. 

J.  SAVESKY'S  SONS 


Second 
Hand 


PIPE 


Guaranteed 
Rctested 


irel.  Straight  lengths  ic  ft. 
threads  mid  couiilfngs.  Also 
Lirge   itocU    nlMiys   oti   liind 


Estnbl  «l  rd  1904 


ALBERT  &  DAVIDSON  Corporation 
FOR  SALE       PIP  17 

oecond-Hand  m^    ■     W^    W^ 

and  NEW  1        11        1-^ 

256-264  Oakland  Street,  Brooklyn,  N.  Y. 


Large  Stock 

All  Sizes 

Threaded  and 

with  Couplings 

Alw  Cut  to  Sketch 


WROUGHT  IRON  AND5TEEL  PIPEjjH 

New  and  eccood  hand.  Wilb  new  threads 
ind  couplin^a  All  'ilea  from  \i  to  !• 
m       A'=o  cut  to  BKetch. 

DAVIDSON  PIPE  &  IRON  CORP 

436-40    Kent    Ave.,    Brooklyn,    N.    Y. 


1    r      £/       HAND 

With  Dew  threads  and  eoupUogB;  alco  eni  to 
•keteb 

PFAFF  &    KENOAtL 
Ferry  &  Foundry  St»..  Newark.  N.  J 


HEAVY  PIPE 

7f.tona    New    Bliuk    SDOclal    Kxtr;i        Plain 

<nds.  Lon?  leimlh». 
Approximate    dimrnvlnnn    are    4'.   in      in,. 

■">i|,iii.  O.D..  WLiKhing  'J4  M,    Jbs    to   fool! 

FI.OWRR   riTY    PIPE   *   IRON   TORP. 
PO     Di.x   .■..■.«.    Ko.hii.1.1     N     Y 


Cast  Iron  Water  Pipe 


I 


For  Sale  at  a  Sacrifice  Price 

NEW  PIPE 


26  plecea    13-ln.   Submarine    FIrxIble  W.-ki'l 
J.iint"    r;  ft      l.niflh"    wilBhing    1330    ll> 


econd  Han 
brought  Ir 
nd  Steel 


PIPE 


Rothreaded 
Coupled 


t^rreniiolnl    Iron  Jt   Pipe  Co..  In 

.I.IO.'I.T;    Oraham    Avitiue     llrookl)-!!. 


PIPE 


Large  Slo 


h>,  N^,v  and  Second  Hand. 
Immediate  Delivery 
L.  A  D.  Pipe  Supply  Co.,   Inc. 

I09e  Fluahin;    Avenue.   Brooklyn,  N.  Y. 


0-4-0  Switcher 

40-ton,  8  wheel.  160  lb. 
steam  working  pressure. 
Air  brakes.  Reported  by 
inspector  in  good  operating 
condition.  Price  M.OOO 
f.o.b.  Newton  Falls.  N.  Y. 

V/.  D.  Arnol  Purch.  Asenl 

Neolon  I  all.  Paper  to. 
NcwU.n  FaJIs    N.  V. 
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1500  Tons 

85  lb.  A.  S.  C.  E.  Section 

Relaying  Rails 

with  Angle  Bars 

Immediate  Shipment 

Central  South  and  South- 
western delivery 

S.  W.  LINDHEIMER 

1st    National    Bank   Bldg. 
Chicago,  111. 

Rails  and  Track  Material 


RAILS 

New  and  Relaying 


PILING 


m[^(SKia[](i[io^  g[i(STro@H 

j^'gJL^YiNG rails" 

600  tons  60's — 200  tons  70's 
1500  tons  75's — 2000  tons  90's 

EQUIPMENT  BARGAINS 

Austin  O  Ti'encht;£,  gasoline,  22  to  42    in.   by  18  ft. 


Vol.  90,  No.  26 

Eng.  News-Record 


Steel  Sheet  Piling 

i  Lackawanna  and  United 
I  States  in  varijus  lengths  for 
I  immediate  shipment. 

BROWN  &  SITES  CO. 

I  Main    Office: 

E  30  Chvirch  St..  New  York  City 


Steel  Sheet  Piling 


FOR  RENT 
Bought  and  SolA 


FOR  SALE 

STEEL  SHEET  PILING 

350  pieirs  lift,  and  ISft,  lengths. 
275  pieces  20-11.  and  30  ft.  lengtlis. 
60  pieces  50-ft.  Lackawanna  Wed^e  Piles. 

CAN  LOAD  IMMEDIATELY 


We  specialize  in 

STEEL  SHEET  PILING 

New  and   Used 

Bu.vint:    uiiil    SelJinK 

.\dvise  your  retjuireuients  or  oiVerings. 

Walter  A.  Zelnicker  Supply  Co.,  St.  Louis 

.     /?«//.?.    r<i,.v.    Locomotives.   Pine 


Austin    A.M.T.    Trencher, 


by 


ft. 


I      3 
I      I 


Vulcan.  36-ln.  ga.,  14-ton,  4-n'heel  S.  T.  Loco- 
motive. 

American.  36-ln.  ga.,  18-ton,  4-wlieeI  S.  T.  Loco- 
motive. 

Plymoutli,  24-tn.  ga..  3% -ton  Gasoline  Loco- 
motive. _ 

Kopnel  Cars.      (3)    24-in.  ga..   36  cu.  tt.  V  stiape. 

Northern    2  0 -ton    Pillar    Crane. 

Lldgenvood,   7xlO-ln.  Holster  S.C.,  S.D.  and  boiler. 

E,  C.  SHERWOOD 

50  Cliurcli  Street.  New  Yorli. 


imi 


100-LB.  STEEL  RAILS 

With    Angle    Bars 

First  Class  Relayers 

Subject  to   Inspection  at  Destination 
for  Prompt  Shipment 

Write  or  Wire 

HVMAN    MICHAELS    COMPANY 

531  Peoples  Gas  Bldg.,  Chicago 

or  1312   1st  Natl.  Bank  Bldg.. 

Pittsburgh,  Pa. 

Other    Offices    at:     New    York.     St.  Louis. 

Detroit,    San  Francisco 

We  carry  in  stock  rails  from 
50  to  90  per  yard. 


Rails 


I  Relaying  rails  and  switches  of  various 

I  weights   in    stock    at   our   Chester,   Pa., 

I  yard  and  other  points. 

I  Also  let  us  quote  on  your  requirements 

I  for     locomotives,     locomotive     cranes, 

I  cars     and     other     items     of     railway 

I  equipment. 

I  B.  H.  Wilson  &  Company 


I  RAILS  and  CARS 

i  150  tons  70-lb.  section. 

i  185  flat  cars,  36  ft.  to  40  it.,  capacity 

I  60,000  and  80,000  lb. 

I  25  gondola  cars,  60,000  and  80,000  lb. 

I  capacity,  25  ft.  6   in.  to  36  ft.  long, 

I  one    and   four-board    high,    flat    and 

i  hopper  bottom, 

I  12  box  cars,  36  ft.— 50,000  lb.  capacity. 

I  AH  standard  gauge,  air  avd   hand   brakes. 

I  orerhauled.     acceptable     to     railroads,    also 

I  interchange  service. 

^  Henry  A.    Hitner's   Sons    Co. 

4501  Bichmond  St..  Philadelphia,   Pa. 


HARR.Y    BENJAMIN 
BQUIPMBNT    CO. 

725    Central   Maiional  Sank  BtdA 
,     St.Louis,  Mo.  ^ 


75  lb.  Relaying  Rails 

Priced  to  move  promptly. 

Deliver}- — Any  point  on  the  line  of 
the  St.  Louis  Southwestern  Railroad 
in  Te\ns,  Louisianu.  .Arkansas, 
Illinois  or  Missouri. 


We  Purchase  Abandoned 
'  Plants  and  Railroads 


4650  TONS 
NEW  RAILS 


I2to401bi,.   F.O.B.  Buffalo,  N.Y. 


3500  TONS 
NEW  RAILS 

In5<>ction..>90tol07lb».  F.O.B.Lihanon.Pa. 


The  Morrison  &  Risman  Co.,  Inc 


WeHaoe  Rail  Located  Near  Vov 


HEWANDRELmflNG 

RAiiS/^ri^TRACK  Equipment 

GUARANTEED 


L.&.  ROSTER  C9 

PITTSBURGH -NEW  YORK 

J  ERSE  Y  eiTy-PMim  D El  PHI  A  -HA  MILTON.  O. 


Second  Hand 
Portable  Track 

5000   ft.   24   in.   20  lb. 


400  TONS 

New  25-lb.  RAILS 

also 

NEW  SPLICES,  FROGS  and  SWITCHES 

at  less  than  mill  price 

STACKED  READY  FOR  IMMEDIATE 

LOADING 

Delivered  Prices  Quoted 

State  Quantity  and  Where  Wanted 

WRITE  or  WIRE 

WALTER  A.  ZELNICKER  SUPPLY  CO., 

St.  Louis. 
Locomotives,  Cars,  Steam  Shovels,  Tanks 


Additional 

Searchlight  Ads 

on   bottom   of 

opposite  page 


June  28,  1923 


Market— E  NGINEERING     NEWS-RECOR  D— Place 


85 


INTERRUPTION 

REPAIRS  FIRE 

This  is  the  Triumvirate  that  you  always  find  seated  around  the  Electric 
Elevator. 

1.  INTERRUPTION 

The  Superintendent  of  the  Bureau  of  Engraving  and  Printing  at 
Washington  sent  for  us  and  said: 

"WE  WANT  YOU  TO  PUT  YOUR  STEAM-HYDRAULIC  IN 
PLACE  OF  THE  ELECTRIC. 

THE  BUSINESS  OF  THE  GOVERNMENT  IS  TOO  IMPORTANT 

FOR  THIS  CONTINUAL    INTERRUPTION" 

How  about  your  business?     Well  we  guess  so! 

2.  REPAIRS 

There  are  no  repairs  to  speak  of  with  a  Ridg\vay  Elevator.  Nothing 
to  it  to  break  and  wear  out  and  get  out  of  order. 

In  1914  the  Remington  Arms  &  Ammunition  Co.  put  in  12  Ridgwav 
Elevators.  They  were  driven  as  hard  as  they  could  go  day  and  night 
all  through  the  C5reat  War. 

IN  9  YEARS  THE  REMINGTON  ARMS  CO.  HAVE  NOT  HAD  TO 
ORDER  A  SINGLE  REPAIR  FOR  ANY  RIDGWAY  ELEVATOR 

It  is  the  same  story  with  all  Ridgvvay  Elevators. 

How  about  those  elevators  you  have?    Well  we  guess  so. 

3.  FIRE 

The  electric  elevator  machinery  is  almost  always  in  a  dark  place. 

Electricity  is  the  greatest  Fire  Fiend  now  devastating.  Your  paper 
daily  has  accounts  of  FIRES  FROM  THE  ELEVATOR. 

The  Ridgway  Elevator  is  operated  by  a  small  steam  pipe,  alwavs 
harmless. 

These  are  three  of  the  many  reasons  why  the  Biggest  and  Best  Concerns 

"HOOK  'ER  TO  THE  BILER" 
CRAIGE  RIDGWAY  &.  SON  CO.,  Coatesville,  Pa. 

EL  EVATOR  MAKERS  TO  FOLKS  WHO  KNOW 


Doubled  Geared 


Standard  Gauge 
Locomotive 

We  have  just  purchased  a  standard 
gauge  10x16  4-wheel  saddle  tank  Loco- 
motive, built  by  the  American  Locomo- 
tive Co.  Hunt  reports  that  with  some 
minor  repairs  machine  will  be  in  good 
second  hand  condition.  The  price  is 
about  one-third  the  cost  of  a  new 
engine. 

HENRY  LEVIS  &  CO. 

CommcrcUil  Trust  B\iig..  Philadclphi.i.  Pa. 


FOR  SALE 

VULCAN  DINKEY 


THE   BEI.rAN   COM.   COMP.XNY 

314-322    Whrflinj   Stcl    Building. 
Wheeling.  W.  Va. 


STONE  CRUSHER  BINS 

2— Stone  Crusher  Bins.  25  and  50  ton, 
mounted  on  wheels. 

Atl  used  nnf  feason 

Thr  Public  Wnrka  ronnlmrtlao  Co. 

Wiiryinn  Block.  Cirxinnstl,  Ohio 


Koehring  Paver 


1  IK  •U.iniUr  jra^'iJln- 
with  diBtrlbiiltnff  dpniit. 
tion.     Engine  romplr-lfly 


pnwrr.    nn 


.,«       I 


LITTLE  GIANT 
ROAD  CRANE 

Shop  number  121.  This  machine 
has  a  30-ft.  boom,  full  revolving 
operated  with  steam,  boiler  new 
last  year.  Mounted  on  traction 
wheels  and  self-propelling.  Equip- 
ment in  good  working  condition 
and  in  operation  every  day  in 
Louisville,  Ky.,  34th  Street  and 
Woodland  Avenue.  Can  be  seen 
anytime  and  shipped  at  once.  Just 
the  rip  for  unloading  materials  for 
road  work.     Price  $2,000. 

The  Cannell-Conrad 
Construction  Company 

Loultvill*.  Ky. 


Addrnm  P. 

Kichn 


0.  Box  13T8 


STEAM 
SHOVELS 

I — KrvKfone   No.  6  with   nkimmer   and 

ditching  aliachmeno. 
I — Mndrl   28  Marion   Traction  Wheel 

Shovel. 
Bf.ih    in   excellent   condition.     Can    he 

inaprrled   and  demonvlraled  at  any 

lime. 

R.  K.  HALL.  Room  1200 

an  CnrlUnill  St..   NVw   Ytirk   Clly. 


NEW  AND 
REBUILT  MACHINERY 

Immediate  Delivery 

1 — 17-ton  Industrial  8-whecl  Locomo- 
tive Crane. 

l—^.yd.   Blaw   Clamshell   Bucket. 

I — Large    Concrete    Bucket. 

1— 5!<;  X  in  Hori/.  D.C.,  D.D.  Hoist- 
inii  Engine. 

1 — 12  X   14  Deming  Triplex   Pump. 

1 — 10  X    10  Deane   Triplex   Pump. 

I — 5   X  %  Gould?  Triplex   Pump. 

I — 40  hp.  Fairbanks-Morse  Gasoline 
HoiMing   Eniiine. 

1—7 '4  X  8  Vertical  D.C.,  S.D.  Hoist- 
init  Engine. 

5 — New  bronze  Centrifugal  Pumps, 
each  direct  connected  to  5  hp. 
turbine. 

1— No.  28   Pomona   Deep  Well   Pump. 

2— New  9x8  Mori?.  DC,  D.D.  heavy 
duty   Hoixing  Engine*. 

2 — 4li-ton,  24-in.  gauge  Gasoline  Lo- 
comotives. 

1 — s-tnn.  36-in.  gauge  Gasoline  Loco- 
motive. 

Writt  lor  Slock    t  itt 

Machinery  &   Supply 

Corporation 

Depl.   25 
JOPLIN.    MISSOURI 


For  Sal*  or  Rral 

-30   hp.    Locomotive    Boiler 
with  stack. 

W.  H.  r/V-MrBELL.  INC. 

.10  Chiirrh  SI  .  Nrw  TnrU  CHr. 
Cortland  6727-87fiS. 
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BALDWIN 
LOCOMOTIVES 
For  Durability 

They  give  many 
years  of  service 


BY  keeping  locomotives  in  repair,  it  is 
possible  to  secure  many  years  of 
continuous  service.  Our  share  in  this 
work  is  to  promptly  furnish  duplicate  and 
repair  parts  to  maintain  locomotives  in 
first  class  working  order.  This  is  a  branch 
of  our  business  to  which  we  give  great 
care  and  attention. 


The  locomotive  illustrated — a  Forney 
type — was  built  by  these  Works  in  1879, 
and  is  today  in  excellent  condition  at 
Algiers,  Louisiana,  after  forty-four  years 
of  continuous  operation.  It  is  at  the 
present  time  employed  for  miscellaneous 
work. 


THE  BALDWIN  LOCOMOTIVE  WORKS 


PHILADELPHIA 


•iiiimiiiiiniiiiiiiiiiiiiriDiiiiiiDiiiiiiiiiiiriiitiiiMiiiiitiii 


iiiiiiiiiiiiii)iiitiiiiiiiiiiiiiiiiiimriiirii[iiiiMiriii!& 


HiiiiiiiiiiiiiiiiiiiiiDiiiiiiiiiiiiiiiiifiiiiiiniminiiitiiiiiiiiiiiiii' 


iiiiiiiiiiiitiiiiimiiiiiiiimimmimiiuiimiiTninniic 


I  All  sizes  and  types  of  light  steam  | 

LOCOMOTIVES 

I  ROD  AND  GEAR-DRIVE  | 

j      Davenport  Locomotive  Works       | 

I  Davenport,   Iowa  | 

%IIMiitiiiiiitri[iilttlliniiiiiiiiiiinMiiriliriiiiitriliMtllIlllirllllllllltlltlllilltlllll[|llllliiiiiniiniriliiiiiriiiiiiitiiiiiiiMitiiirMiii)iiiijuiip 
arilltlllllKirillllllllirilllliriiiliiriilltiiniKiiuil titirtiii iiiiniitiiiiininiiir iiiiiiiiiiiiiimiiiiiriiitlllllliliiiiiiiiiiim 

I  LOCOMOTIVES  | 

I  Immediate  Delivery  | 

i       We  have  14-in.  x  29-in.,  40-ton  and  16-m.  x  24-in.,  50-ton  engines       I 
=        awaiting  your  order.  E 

I       AMERICAN  LOCOMOTIVE  COMPANY       | 

1  30  CHURCH  ST.,  NEW  YORK  I 

"  iiiiiiitiiitiiiiiitiiiiiiiiiiiiiiiiiiiitiiiiiiiiiimiiiiiil 


I  Specialists  | 

I  in  the  | 

I  DESIGN  AND  MANUFACTURE  | 

I  of  I 

Standard — Insulated 
I      Compromise  Rail  Joints      | 
I    THE  RAIL  JOINT  COMPANY    | 

I  61   Broadway,  New  York  City  | 

lllirilirilllliriiiriliniitlirillillll rMitiiitiiiiilrfililllliMiHiniininiiniitiiiiKiiiMiriltlliriiniKiiiiiirdrinMniUMinnnimninmiltH 

Jiilllilllllliiniiiiiiiiiiiiiitiiiiiiiiiriiiiiiiiiilliiiiiiiliiiiiillllllilli tiiiiittiDiiriiiiiniiriiiiiiiiiriiitiiitiitiiiitiiMitriiiliiiiilillHnnm 


Efficient,  economical  hanlins. 
F^nd  out  about  storage  battery 
locomotives  for  j/ottr  hauling. 
The  Ironton  is  tlie  best  storage 
battery   locomotive. 


STORAGE  BATTERT  LOCOMOTIVE 


The  Ironton  Engine  Co. 

Ironton,  Ohio 


I      Im 


-^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiriiiiiiliiiiimiminmiiiriiiiiiiimiiiiiitiijiitiiiniiiniii 


PLYMOUTH 

Gasoline  Locomotives 
For   all   Industrial    Haulage 

Ask  for  Bulletins 

THE  FATE-ROOT-HEATH  CO. 
Plymouth,  Ohio,  C.  S.  A. 


iiiiiiiiiiiiiiiiiiiiMiiinmnniTnniininiriininmfiniiiiifiiiMiiiiiiiiiiiiiMitiiiiniiiiniiriiiiiiiiiiiiininiinrriniiiiininin 
aniiiiiiiiiii iiiiiiiiinimii iiiiiiii ill iiiiiiiiiiiiimiiiiii iiiiin iiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiinniiiiiiiiinmiB 

I  RAMAPO  AJAX  CORPORATION  1 


Ajax    Manganese 

Steel    Guard  Rails 

RACOR 


Ramapo    Automati 


nds    E 


■^iiiiiuuniiiniiMiiiiiiinininiiMiiniiiiiMiiiiiiiiiiiiiniiuiii 


Safety  Switch  Sta 

RACOR  = 

Switches  I 

_._.nps,  etc.                                                                           Frogs,  etc.  f 

I                    GENERAL  OFFICES:   HILLBURN,  NEW  YORK  | 

=     Chicago             New  York             Superior.  Wis.             Niag.ira  F.iUs.  N.  Y.  | 

I                  Canadian  Raniapo  Iron  Works.  Ltd.,  Niagara  Falls,  Ont.  | 

mmii iiiiiiiiiMiniiiuiMiiiiiiiiimnm uiimi I im ii""" iimiiiiinimiiiiiiiiimmiiimiimmiB 
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The  W-S-M  Industrial  Engine 


4-CYI 43/4  in.  X  6  in.  MODEL  C-4 


:: 

--r  ; 1  1  1 

m 

!  11  , 

± 

:i.trtL 

S-H 

fez 

'll:Ml    1 

$ 

tTfTTrrj 

-i-^-.-^ 

itrr 

^|i^:::j;^g:i| 

PERFORMANCE    CURVES 
SHOWING  HORSEPOWERS  AND  TORQUE 


The  Wellman-Seaver-Morgan  Co. 

Cleveland,  Ohio,  U.  S.  A. 


J 


(S 


Economical  Haulage 

When  you  put  a  MILWAUKEE 
on  the  job  you  have  the 
satisfaction  of  knowing  that 
you  have  a  real  locomotive— 
one  that  you  can  bank  on  to 
reduce   your  haulage   costs. 

All  Miltvaiikee  Locomotives 

are  sold  on  the  basis  of  per* 

formance — they're  guaranteed. 

Write  for  Catalog  B-1 21 -today— NOW! 

Milwaukee  Locomotive  Mfg.  Co. 


You'll  never 
know  how  much 
real  value  can  be 
built  into  a  loco* 
motive  until  you 
learn  more 
about  the  "Mil- 
waukee." 


-) 


MILWAUKEE 

GASOLINE 

LDCOnOTiVES 
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i  Now  ready  for  distribution —  | 

I  SIX-YEAR  INDEX 

I  of  Engineering  News-Record  \ 

I  To  make  the  contents  of  past  volumes  I 

I  available  quickly  Engineering  News-  j 

I  Record    has     compiled     a     complete,  I 

I  classified    index  of   articles   published  I 

I  during  the  period  1917-1922,  inclusive,  | 

I  beginning  with  the  first  issue  of  the  I 

I  journal  formed  by  the  consolidation  of  | 

I  Engineering    News    and    Engineering  I 

I  Record  on  April  5,  1917.  i 

I  The  index  is  now  ready  for  distribution.  1 

I  It  has  been  prepared  solely  as  a  service  I 

I  to  readers.    The  edition  is  limited  but  I 

I  while   the   supply   lasts   will   be    sold  | 

i  for  $3.  I 

I  Orders   for  the   index  should  be  | 

I  send  in  immediately,  addressed  to  I 

I  *'Index  Editor,  Engineering  News-  I 

I  Record,  10th  Avenue  at  36th  St.,  1 

I  New  York,  N.  Y."  | 

.^MiiiiimnnimnmrmimnimimmimimnmnnmmminiinmmmiuiiniinimiinmnuininmHUiiinniiiimniuiiininniim^ 

^ iiiuiiiiiriniiiiimminiiiuiiiimiiimiiniiiiiiiiiiiiiinniriiiiiiiniiiiiiiiiriiiriiiiiiriiniiriiiuimmiiHmmimiiijinriijriiririiiirii 


N E W  ANE»  RELAY^ING  RAI LS 


I  No  Humpbacked  Axle  | 

I  A  straight  bar  is  always  stronger  than  a  bar  of  the  I 

I  same  size   with    joints   in    it.     That's   why    Watson  | 

I  Wagons  have  straight  axles.     And  even  with  straight  | 

I  axles,  they  give  a  greater  clearance  with  bottoms  down  | 

I  than  any  other  dump       -^  «_..^  I 

I     WATSON  TRUCK  CORPORATION      | 

I  Main  Office:  Export  Office:  i 

I     119  Center  Street,  Canastota,N.Y.    256  Broadway,  New  York  City      | 

dependable! 

DUMP^VAGONSl 


masm 

iTiiriiitmniiiiiiiiuiiiiimiimiiiiiinrnriiniiiiitniMnrmiinnntnitTiiirinini 

lEASTON  CARS 


iiiirilliiiiiiiiiiiiHitiiiiS 
irTiiriiitmniniMiiuninmiimiiiiiinrnriinnMitniMnrmiinnntnitTiiirininiiiminiriiitiiriiuiniimnrnirMiiiiiiiniurriirrtitiuriiriir 


TRACK 


SWITCHES  I 


IWSTwil 


JVetv^^fifrje/^evOfff-^Ph^f^ 


HmmjiriiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiijiijiiiiiJiiiiiMjiiiiifnii iiiiiiii itiiiiiiLiiiiiiiiiiiiiiiiiiJiiimiiuniiuiiuiimuiiuuiiiiiinni<:f 


Scoop  Car 
Main  OfHee  and  Works:  44  HoHey  St.,  Easton,  Pa. 


EASTO 


T  N  CO. 


^iiiitriinMiriiiiiiniiiiiiiiiiitiitiiiiMiiiiiiMirriiiiiiin:ii(iiiitiiiiiiiiiiiiiiiiniiiiimiiiiiiiiriiniiiiiiiiiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiH ir 

uiiiiriniMiirmiiinintiinMiiiirMuriiiiiiimiiiniiiirinMiriiniiniitiiiriiiiiniirriiiMniniiiriuiiiMnMirMiriiiirMtiii^ 

I  PAVERS  KETTLES  | 

I  Tar,    Asphalt,   Fillers   and    Compounds  I 

I  Write   for   Catalog  | 

I  THE  JOS.  HONHORST  CO.  | 

I         1020  W.  Sixth  Street,  Cincinnati,  Ohio  | 

^niintMiiiiii[iiiriiiiriiiiiiii[tiii[iiitiiiiiiiiinriiriiiriiiiriiiiiiitiiiiiiitiiriiMiiiiiiiiiiiiiuiiitiiiiiiiiiiiiiiiiiiir itiiiriitiiiKiiiiiiriiiiiin 

HiiiiiMiiriiiiiiiiiiiii))iiiiiiiiiiiiiiMiiiiiiiiiiiiii)iiiiiiiitiiitiuiiitiiiriiitiiitiiiiiitiiiiiiiiiiiiurriiiiiiiiuiiiiiiiiiiiitiiitiiiMiriiiiiiiiiirriiiii^ 

I         Hydraulic  Hoists  and  Steel  Bodies         I 

i  Wood-Detroit  equipment  in  use  exceeds  all  other  makes  | 
I  combined.  Installed  on  any  chassis.  See  page  advertisement  i 
i    in  June  21st  issue.  I 

I  Wood  Hydraulic  Hoist  &  Body  Co.  | 

I     7924  Riopelle  Street  Detroit,  Mich.     | 

^llliinill)liiiiiiJi[iiiiiiiiiiiiiiiiitiiiiii[iiii(iiriiiMiiiiiriilrlliMlll)iiTiiriiitiiitiiiiiitiiitiitiiniiiliiiiiruiiiiirMiriiiiiiiriiiriiiiiiiiiiiiii'iitK 


I      ^^^.-^^^                           SERVICE  FIRST  j 

-      llvSlOrTU      Consult  us   fully   re^ardins:   installations  for  road  | 

I             vL_  /,  .^      work.    Cm-  road  engineers  will  place  service  before  = 

E                                         sales.    We  want  to  help.  i 

I           WESTERN  WHEELED  SCRAPER  COMPANY  | 

I                                     Earth  and  Stone  Handling  Machinery  | 

=                                                          Aurora,  Illinois  1 

j^iirnirintMiiMiiMiiMiMiiMiMiirnmrMrnirnriiimrMiitMirMimiriiirriiriiiitiiMitnirniMitniMiriiiMiriirMtMummm 

^iiiuuniuuiiniiniiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiniiiiiiiiiiuintintiiiMiuiiiniiMiiiiiininiHiiiniiiiMUiuiiiiiuiuiinuuiniiuiiiiiniiii^ 

I                         Advertisments  for  the  | 

I    Searchlight    Section  | 

Can  be  received   at  the  New  | 

^'ork  'Office   of    Engineering  | 

News-Record    until    4  p.    m.  | 

Monday 

For  issue  of  the  following  | 
Thursday 


^ 
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Recommendeil 

by  AU 

Leading 

Manufacturers 


L^^jsa 


Cutaway  View  > 
Vertical  Hoi 
5ho„..n«  ,c,c 
iackprmciple, 


OUR  Mechanical  Dump  Truck  Hoists, 
in  vertical  and  horizontal  types,  have 
been  quickly  accepted  as  a  means  to- 
ward faster,  better  truck  dumping.  All  leading 
truck  manufacturers  use  and  recommend  Van 
Dorn  Hoists  and  Bodies. 

Truck  users,  distributors,  and  equipment  dealers  alike 
should  have  full  information  as  to  the  mechanical  prin- 
ciple and  many  important  advantages  of  Van  Dorn 
Mechanical  Hoists. 

Our  new  catalog  covers  this  fully.  It  a'so  illustrates 
and  describes  Van  Dorn  Dump  Bodies  for  all  purposes. 
Write  for  your  copy— gladly  sent  free  on  request. 

Dealnra,   write  for  infnrmalinn  rf^iirdini!,  our  aiirnry  prnpr<nitinn 

THE  VAN  DORN  IRON  WORKS  COMPANY 

CI-F.VELAND 

BRANCHES: 


Lnnt  txlanrt  Cly 


Standard  Van  Dom  Pressed  Steel 
Body;  a  body  of  great  strength, 
built  to  withstai.d  the  hardest  service. 


Van  Dorn  Combination  Dump  Body; 
sides  easily  removable  to  make  plat- 
form body. 


Van  Dorn  Coal  Body.  Coal  chute  can 
be  placed  in  side  for  side  dump  jobs. 


Van  Dorn  Asphalt  Body;  a  double 
shell  body  with  insulation  of  asbestos 
between  walls  to  hold  the  beat. 


Van  Dorn  Garhaf^e  Body;  wood 
bumper  rail  nnd  water  tight  Bumpb 
New  York  City  is  using  Hi  bodiac 
of  this  type. 


Vanoom 


MECHANICAL    DUMP  TRUCK    HOISTS 
BODIES-FRAMES -PRESSED  PARTS 
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janiMiimiiMiiiiiiittiiitiiiniitiiiMiiitiiiitiiMiiitiii(iiiiiiii)iiiniiiiiiiiii(iitiiiiiiimimir)iiitimimiiniiniiniiiiiii)i 

I  BEST  TRACTORS 


*I  make  more 
money  by  using 
the  BEST  for 
road  machine 
instead  of  horses" 

(User's  name  on  request) 


iriiiiiitiMrMiiiiiiiitiinimiiiit 


sphalt 
Products 


Standard  Asphalt  Binder  A  for  surface  treatment. 

Standard  Asphalt  Binder  B  jor  penetration  work. 

Standard  Asphalt  Binder  C  for  the  mixing  method. 

Standard  Cold  Patch  Asphalt  for  repairing  all  types  of 
bituminous   road  surfaces. 

Standard  Refined  Mexican  Asphalt  for  sheet  asphalt 
paving. 

Standard  Asphalt  Joint  Fillers  for  brick  or  block  pave- 
ments. 

Standard  Paving  Flux,  Standard  Bridge  Asphalt  and 
Preserving  Oils. 

STANDARD  OIL  CO.  OF  NEW  YORK 

26  Broadway 


C.  L.  BEST  TRACTOR  CO.        1 

I  San  Leandro,  California  | 

I  37-633  i 

fiiiiiiniiiiiiiiitiiiiriiiiiiiiMiiiiiiiiiiiitiiiniDiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiittiiiiiitiiitiiiii iiiuiiiiiiiiiiiriiirMiiiiiiriiiriH 

^lIlllllllinnniininilllllllllltllltlliuintiiiiiitlinlininiiltiiilinililililliiiiiiililiniiiiininiiniiiiiniiiriiitjiitiiiiiiilllirtllltiJirMllllluu' 

I  Double  Your  Fordson's  | 

I  Draw  Bar  Pull  with  I 

I  RIGID  RAIL  TRACKS  I 


specifications  and  all 
other  particulars  fur- 
nished on  request. 


niiiiriiiuiriuriiiiinmiiiiiiuiriiiMiiriiiiiiiiiMiriiiMnriiiiiiunnnniiiiiiiiiiiiiiiifiiiiiriiriiiriiriiiiiiiiiiriiimmnmmrriiiiiitimtnniiB 
giiiriiiiiJiiiiiiiiiJiiiJimiJiiJiijjiiiimjjiiijiiiimHJiiiiiiuniij iiiiii MiiiiiiiiiiiiiimiJiiiiiNiiiiiiJiiijiiiimiMiiuiiiiiiiiiiiiiiiiiiu 

I  ONCE  OVER  I 

I  DUNN  CONCRETE  ROAD  FINISHER  | 

i  on    Concrete    Roads    and    Base    Courses  | 

I   The  Dunn  Road  Machinery  Co.,  Conneaut,  O.    | 

niiiiiiimiiiiumiiiMHiriiiiniiiirriiMiriiiiJiiiiiiiMiiMiiiiiiiiiiiiiiiiiiiinMiiiiii iiiiiiirMiiiiMiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiuiMiiiiriir 

aiiiuimuiuIimiiuiiniriirimmiiiiiiiiiiJiiiiimiuuuiiuiuiiuunjmMiiiiiiiiniiiiiiiiiiiiiiiii iiiiiiiiiimiiiiimimimmrminu 

ADAMS    I 

Adjustable  Leaning V/kel     I 

GRADERS    I 

"Do  More  Work  Per  Dollar"         i 
J.  D.  ADAMS  &  CO.,  Indianapolis,  Ind.    I 

^iinMiiintiiiiiiiiiiiiiiiiiiiiiNiiiitiiiiiiiiiininriiniiiiniiiiiiiiiiiiiiitiiiiiiimiiiiiiiiiiiiiiiiMiiiiiiiiiiiirjiiiiitiiitiiiiiitriiiiiiiimiiiiiiiii 
iliriiiiiiiiiriiuiiiiiiiiiiiriiiijiiimiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiijiiiiiiiiiiiiiujiimjiimjiijimiiiiiiiiiiiii uiiiiiiiiuiiuiiiiuint 

rffS  SCOOP  CONVEYOR 


I  Bigid  Bail  Tracks  Demonstrate  Pnlling  Power  1 

I  Equip  your  Fordson  with  Rigid  Rail  Tracks  and  I 

I  you  immediately  double  its  draw  bar  pull   and  | 

I  eliminate  slippage.     Removes  the  wet  weather  i 

I  barrier — so   muddy   roads    and    rainy   weather  I 

I  don't  hold-up  the  job.    Will  turn  in  short  space.  i 

I  ■        Changeable   steel   track   links   interlock   forming  I 

I  equivalent   of   solid    steel    rail.      More    work —  | 

I  less  cost.  I 

I  fVrite  for  prices  = 

I  THE  HADFIELD-PENFIELD  STEEL  CO.    \ 

I  Bucyrus,  Ohio  i 

£utiiitiiniiin)iii)iitMiriiiriiit)iittiiiiiiiintiiiritiinriiir)iiiriiiiiiiimiriiiiriiiitiiiiiiriiiiiiiiiiriiiiiiriiniiitiitiiirMit)iiitiiiinrnriniiiii^ 


THOUSANDS  IN  USE 


FOR  STORING'-o  RECLAIMING 

LOADING   «~°    UNLOADINS 

CARS.TRUCKS  »~o   WAGONS 

DOES    THE    WORK   09 

FROM    6  TO    12     MEN 

AND  KEEK  EQUIPMENT  NOVINSI 


I                               PORTABLE  MACHINERY  CO..PASSAIC   N.J.  | 

nriiriuriiiriiiMriiitiiriiiiiiiiiitiiititiiiiiiiriiriiiiiiiiiiriiiMiiiiiiiiiiriiinirMiiiiriiiiiiiiiiriiiriii]iiiiiiiiiiiM)iiiiitiiiiiiiiiiiiiiiiii(iiiiiiiiiiri 

I         ROBINS  CONVEYING  MACHINERY  | 

I                         For   every   material    handling   need.  S 

i  We   desig-n.    m.mulaetiue    and    erect    BELT    CONVEYORS.    BUCKET  I 

i  ELEVATORS.  SKIP  HOISTS,  COAL  AND  COKE   CRUSHERS.  "PER-  g 

i  PEX"  SCREENS,  CO-iL   STOCKING  AND  RECLAIMING  BRIDGES.  1 

=  and  many  other  types  of  material  handling-  equipment.      Write  for  1 

§  Handbook  of  Convei/or  Practice.  g 

I               ROBINS   CONVEYING  BELT   COMPANY  | 

i  New  York,  15  Park  Row                                     Chicago,  Old  Colony  BIdg.  3 

I  Boston,  7  Water  St.                                     Pittsburgh,  Union  Trust  BIdg.  | 

^iiriiiiiiiiiitrriitinriiitiiiriiiiiiiiiiiriiirinMninMiriiiMiriiiMttiiMiiiiiriiirtiiiiiiiriiiiiirriiiiiiiMitMiiiiiiiiriniiiinriiiMiiiiifiiitiiiiiifs 
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Compare  the  Cross-Section! 

COMPARE  the  cross-section!  Note 
that  the  Metaform  road  rail  has 
more  metal — greater  weight  per  foot. 
But  still  more  important,  note  how  its 
design,  with  continuous  web,  lapped, 
welded  and  riveted,  multiplies  ordinary 
road  rail  strength.  Note  the  extra 
sturdiness  of  stake  boxes  and  joints. 

Metaforms   will    far   outlast   any   other 
road  rail. 

METAL    FORMS    CORPORATION 

MILWAUKEE 

Metaftom  gsf^ 


■'.iimiriirMitiiu iiiiiiiiiiiMiiiiiiiiiniimiMiiiimm 

uimiiiimiiiminimiirinMimmiriiMiiiiiiiiitimmriiiti 


iiiriiiiiiiiiiiiriMiitiiitriii''- 


QUALITY  ROLLERS 

•Buffalo-Pitts"  and  "Kelly-Springfield" 


In  all  types  and  sizes, 
steam  and  motor. 
Buffalo  -  Springfield 
Pressure  Cylinder 
Scarifiers  can  be  built 
on  new  rollers  or  at- 
tached in  the  field  to 
rollers  already  in 
service. 

Intjuirirs   Invited, 


The  Buftalo-Springfield  Roller  Co. 

Springfield,  Ohio 

iiiriiiiijiiiimiitiiniiiiiiiiiriirilirntiiiMiiiniiiiiiMiiiiiiiiiiiiimiiiiiiiriiiiiitritiiimiiiniiiiipiinriiiiiiiiiiiri 


ijMiiniiiirininriiiinritriittiiMiiiitMiriiiiiiiniiiiitirTiMiTiriiii 


Now  Ready 


R..llrr. 

Allarhni'-nt. 
and  12 


n,ir  nrw  r;itni<'Huc,  "Every- 
thing fnr  the  Road  Maker." 
A  reference  honk  concerning 
Road  (.r.idprs.  R'ck  Cruih- 
er.,  Road  Rollers.  Oiling; 
Machinery.  Car  tinloaders, 
Gravel  Screening  Machinery 
and  Culvert  Pipe. 
A  copy  i»  yours  if  yon  «end 
■  I.   voiir   name    and    addre". 


THE   GOOD   ROADS   MACHINERY   CO..   INC. 


Kmnett  Sq*< 
iirinitrMtiiiiiiimtiiHitnitii[">i 


The  New  Kent  Is  Ready ! 


KENT'S 
MtCUANlCAL 
iENGWEERS 
HANDBOOK 


ROBERT  T.KENT 

,       IDlTOR-mCHIEF 


TENTH  EDITION 
1923 


J0HN\71LEY 

AND 

SONS 

INC. 


KENT'S 

Mechanical  Engineers* 

Handbook 

lOlh    Edition,    Re-written    from    Cover    to    Cover,    by    35 
Engineers  of  Recognized  Standing,  under  the  Editorship  of 

Robert  T.  Kent,  M.  E. 

Over  SO  per  cent  more  material  than  the  previous  edition 

— \12i  practice  thrciughoiii ! 

Rral    IpHfhrr^— nnr    vntnmi^— 47.00    pniHpnIH 
■•  MholPathrr" — iinp   voliini). »fl.OO  ixtslpnlri 

Send  iu>\v  for  a  copy  on  examination 


WILEY  FRER  P.XAMINATION  COUPON 

ohn  Wllrj-  *  S«n«,  Inc..  4:rj  Koiirlh  Avp.,  »»•  Vork  rllj-. 

i^'nllrm'^n : 

Kindly   wnd   mf   The    N' »    K.  nt    fnr    10   <l.i>-»'    tree   cxamlDillon 
i-hnk  the  binding  dr^lrcdi. 

ClU'al    Inath.r— 1    vnlumn    (fTOO) 
D'Alholrathtr  — 1  Tolumo  (fO.OO) 
I  «irrw  lo  iniilt  th"  pri.-o  pt  lh«  nlltlon  "rlfvlMl  wllhln  10  Anyf 
fipf  Ito  rf-r^-tpl  or  n-turn  it  po^iinid.  In  in>nd  o»)ndUion. 


I'litrSM     

tun  A  nvniDn*  of . 


I  mat''  oliiil 
ijS^Tlhpr  In  Enrin'MTlnr  Spwp  lUporrt     j  J," 


IT<* 


y..  N.  R.  0?9-33 
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International 
Steel  Paving  Guard 

Pavement  without  protected  edges  is  quickly  ruined 
— concrete  headers  and  stone  shoulders  cannot  stand 
today's  traffic — steel  guards  are  the  only  real  pro- 
tection— 325,000  feet  of  guards  on  roads  of  rough 
traffic  prove  their  superiority  and  economy. 

Cheaper  to  install — cheaper  to  maintain.  Built  in 
different  sizes  for  all  surfaces  and  foundations. 
Circular  on  request. 

International  Steel  Tie  Co. 

Cleveland,    Ohio 


^iiriiiiiiiiiiiiijiiiiiii iiiiiiiiiiiiiiiiiijiin iiiiimmiiiiiJiiiimiiiiiiiiiiiiJiiiiiriiiiiiJiiiiiiiiiiiiiiiiimiiiiiiiiMiiiiiiriiiiiiiiiiiiiiiiilJ      amirii iiiiiimiiiinimiiiiiiiiii iiiMiiiiiiiiimiMiimiiiiiiiiiiM 


I  Reliance 

I  Road  Building 

I  and 

I  Quarry 

I  Equipment 

I  Have     established      a 

I  reputation  for  continu- 

I  ous      SERVICE      and 

i  satisfaction. 

I  We   manufacture   a   complete  line  including,  Crushers,  Ele-    I 

I  I'ators,      Screens,      Bins,      Siveepers,      Car-Unloaders,      etc.    I 

I  Write  for  Catalogue.                                                                                  | 

I  UNIVERSAL  ROAD  MACHINERY  CO.         | 

I  Kingston,  N.  Y.                                                   I 

E  141  Milk  St..  Boston.  Mmss.                    1 1 1  Liberty  St..  Kew  York.  N.  Y.     I 

I  "RELIANCE"  LABOR  SAVING  MACHINERY                        S 

liliiliniinnnllllllltllllllli; 


IGODWIN     STEEL 
I  PAVING-  GUARDS 


I  Protect  tlte  edges  of  Street 
i  Road,  Curb,  and  Street 
I  Railway  Paving 

I  W.S.GODWIN  CO.,  Inc. 

SUIUIIIIIIIIIIIM 


Various  sizes 
and    shapes 
adaptable  to  all 
types  and  character 
of  paving.   Write  jor  Il- 
lustrated Catalog  No.  21. 
£.  Lexington  St.,  Baltimore.  Md. 


jBH^F^ 

Smmi             '^  ivBi 

^flHfeMlH 

-f  '/M^Kmi 

1  'j^Wfeg^^BMi 

FORDSON  Loader 

All     steel — mounted    on    a    Fordson 
Tractor.       Operated    by    the    Tractor. 
Has  cut  labor  costs   50%,   Increased 
truck    capacity     100%,    saved    cost 
in  less  tlian  a  month — actual  service 
reports.      Capacity  at   least   a   ton    a 
minute.       Sec    our    full    page    ads — 
and  write  for  details  or  consult  any 
Ford    Dealer. 

Specialty  Engineering  Co. 

Alleehenv  &  Trenton  Avcs., 
Philadelphia.  Pa. 

ciiiiiiiiiimiiiiiiiiiiiiiiriiiiiiimitiiiiiiriiiiiiimimiimmmiiiiniiiimiiuiDiiiiiiriiDiDiiiii 


uuUimMitiiiiiiiriiiiiimiiiiiiiiiniiniiMiiiiiiiiiiJiiiiiiiiiiiiiiMumMiimimimMiiiii)iMiitiiiiiimnitMiiiitiiiiiiuiniiniMiu^^ 

Information,  Specifications  and  Literature,  = 

E.\pert  Eng-ineering:  Advicft  about  f 


FREE 


GRANITE 


iiiiiiliiliiiililiiiitiimiDiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiNiiiiiiiiiDiiiiiiDimiiiiiiiiiiiiiriiiiiiiuiiiiiiiiiii 


I  FOR  PAVING  AND  CURBING  | 

I    The  Granite  Paving  Block  Mfgrs.  Assoc,  of  the  U.S.  Inc.    | 

I  31  State  Street,  BOSTON,  JIASS.  | 

i  Representing  The  World's  Greatest  Granite  Quarries  | 

jiritiiiiiiiriiiiiiitiiiiiitiiiiiiniiiiiiiniiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiiiiiiiiiiiliiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiimiiilnlllliliiliilitlililtllllG 


SERVICISE^H^  CREVICE  AN"  SAVE  tn^  RQADwitH 


NDN-DDZINl."!.^!l?s^'' 


TYPE       A  A"     'D*      "C"    "B" 


write  SERVICISED  PRODUCTS  CO.  IstNational  Bank Blda..Chicago.  | 
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1893 


When  a  City  "Arrives" 
It  Wants  "Lock  Joint" 


m 


]HEN  Tulsa,  Oklahoma,  consisted  of  a  hand- 
ful of  buildings  and  a  couple  of  handfuls  of 
venturesome  pioneers,  in  1893,  its  water 
supply  problems  were  not  at  all  complicated. 
Tulsa  did  not  change  appreciably  up  to  1900. 
It  looked  very  much  as  in  the  picture  above.  But 
then,  with  the  finding  of  oil,  Tulsa  began  to  grow 
like  a  magic  city  until  today  its  skyline  looks  as  it 
does  in  the  picture  below.  With  that  growth  have 
come  great  and  imperative  water-supply  needs  and 
naturally,  just  as  with  dozens  of  other  big  cities,  it 
has  required  the  best  in  pressure-pipe  lines.  We 
are  now  installing  at  Tulsa 

52  J  miles  of  54-in.  and  60-in. 

lOOK  JOINT 

Reinforced 

Concrete  Pipe 

LOCK  JOINT  PIPE  CO., 

9  Rutledge  Ave.,  Ampere,  N.  J. 


1893 

T 
U 
L 
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o 
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Largest  Manufacturers  of  Irrigation  Supplies  in  the  World 

Where  Dependable  Control  is  Necessary,  Use 


Hardesty  AU-Steel  Gates 


For  Diversion,  Sluice 
or  Canal  Purposes 

A  line  of  gates  that  have  built 
for  themselves  a  good  reputation 
and  offer  the  buyer  a  positive 
assurance  of  satisfaction. 

Ask  for  Pamphlet  A-3 — Just  off  the  press 


A  Typical  Installatioo 


Used  today 

Where  Antiquated 

and  Cumbersome 

Wooden  Gates 

Were 

Formerly 

Used. 


SUPPI.IES 


THER.HARDESTY  MANUFACTURING  CO.     DENVER. COLORADO 
Factories  at  Woods  Cross.  Utah:  Missoula,  Montana,  and  Pocatello.  Idaho 


Model  No.  120 


Made 

in  a  Great 

Variety  of 

Sizes  and  Two 

Distinct     Types. 
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The  Toledo  1541  type  in  tne  E.  W.  Bliss  Co.,  Foundry, 
Brooklyn,  N.  V.,  for  weighing  the  charges  of  three 
cupolas,  saves  three  minutes  per  weighing — 500  hours  a 


Dickey  Segment  Blocks 
For  Large  Sanitary  Sewers 

Permanent,  Vitri- 
fied Salt  Glazed 
Clay  Blocks  Defy 
Decay. 

Rapid  and  Eco- 
nomical Construc- 
tion in  all  seasons. 

Write  for  catalog  and  prices. 

W.  S.  DICKEY  CLAY  MFG.  CO. 

Establis/^ed  1SS5 
Kansas   City,   Missouri 


^IMlllIIIUIIIMIIIIItllllllllli 


lltllllhillllllimillliilllllM*] 


SCALES 


for  weighing,  computing,  counting,  mail- 
ing, checking,  packing,  testing,  and  many 
special  processes.  Capacities  8  oz.  to  30 
tons.  Springless.  Automatic  dial  indi- 
cation.   Ask  for  specifications'. 

Toledo  Scale  Company.  Toledo.  Ohio 

Caiiadkn  Toledo  Scale  Co.  Limiled.  Wndsor,  Ontario 


NEWPORT  CULVERTS 

i  of  Genuine  Open  Hearth  Iron,  with  a  proper  admixture  of  Copper 
I  and  generous  coating:  of  Spelter,  are  daily  making  new  friends 
I     and  substantiating  our  claims  for  superior  strength  and  durability, 

I         THE  NEWPORT  CULVERT  CO.,  INC. 

I  641    West  Tenth  St.,   Newport.   Ky. 

jiiinmmiiniMiiiiiMitiiiiiiniMiiuiiiirtnMiuiimiiiiuMnnin:niiimiiiiiminiinitiiMimiMiiiiuiinMiiintHimiuiiMiuimuniiJimii 


;!Miuiiiiiiiiiiiirriiiiiitniiriiiiiiiiiiiiiiiiiitiiiiiiiniiitintiiiiininiiiiiiiiii]iiiiiitiiiiiiiiiii 


ia  Olturt  Ui  thirt)  (our  fjrrijn  (doiMb  H 

inilUlllllllIlllllllllllilllllllllllllllllllltllllllR 


CORRUGATED  CULVERTS 

"ACME"  (Nestable)  and  IMPERAL  Riveted  Corrugated  Culverts. 
Made  of  anti-Corrosive  Toncan  Metal.     Write  for  prices. 


The  Qwton  QjLVERT6Sii.oCby 

MAXurACTJjKERS 

(^nton.Qhio.U.SA- 


MiiiriiiiiirriirirriitiiitrirtnrrriiiiiriiiiiirriinirrMiiirrit)ittiirriirttu.'jij 
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The  A-B-C  of 

Culvert   Engineering 


Cormiated  Culverts  give 
to  stress  in  any  direction. 

Corrugated  Culverts  en- 
dure pounding  and  rev.er- 
sals  of  stress  better  than 
any  other  type. 


Loads  of  Fill  ^ 
and  Traffic 


ARMCO  Culverts  have 
been  proved  uncrushable 
under  a  fill  equal  to  di- 
ameter. 


Few  culverts  can  have  an  adequate 
foundation.  They  are  usually  located 
in  depressions  filled  high  with  silt. 
In  most  instances,  it  is  totally  im- 
practical to  dig  deep  enough  to  give 
any  structure  a  bed-rock  base  in 
such  a  location. 


When  foundations  are  at  all  ade- 
quate, they  are  usually  the  most 
expensive  part  of  the  installations 
— an  expense  far  in  excess  of  that 
required. 


There  is  but'  one  type  of  Culvert 
that  will  endure  without  resting 
upon  a  solid  base.  The  well  made 
Corrugated  Culvert  resists  the  forces 
of  shifting,  heaving  earth,  settling, 
freezing  and  the  weight  and  pound 
of  traffic. 


All  One  Piece 
No  Weak  Joints  . 

Stress    may     disarticulate 
a  weak  or  Jointed  culvert. 


Unharmed 


-M 


^ 


,by  'Freezing 

ARMCO  Culverts  do  not 
absorb  water.  They  do  not 
"weather"  like  porous  ma- 
terials. 


Unharmed 


and— 


by  Settling 


Settling  and  earth  creep- 
age  leave  the  Corrugated 
Structure  efficient  and  un- 
harmed. 


This  Little  Dot 

If  this  rectangle  were  a  sheet 
of  ARMCO  INGOT  Iron, 
the  little  dot  would  represent 
all  the  impurities.  If  the  dot 
were  the  least  bit  larger,  due 
to  the  addition  of  any  other 
material,  the  result  would  not 
be  ARMCO  Ingot  Iron. 
ARMCO  has  less  than  1  part 
impurities  to  every  625  parts 
of  pure  ferritc— less  than  1 
ounce  of  impurities  to  every 
39  pounds  of  pure  iron. 


Ingot    Iron 


The  A-B-C  o€ 

Corrugated  Culverts 

^"^^  The  material  of  Corrugated  Culverts  must  resist  rust. 

BRust  resistance  requires  high  purity  of  the  iron  used,  for  two 
reasons— iron  of  high  purity  resists  rust  of  itself ,  and  it  takes 
and  holds  more  firmly  a  protecting  coat  of  galvanizing. 

C  ARMCO  Culverts  are  made  of  ARMCO  Ingot  Iron,  the  purest 
commercial  iron  produced,  and  of  the  highest  UNIFORM 
purity.  The  ARMCO  Culvert  you  buy  tomorrow  i ;  made  of 
exactly  the  same  material  that  is  found  in  ARMCO  Veterans 
under  the  highways  and  railways  of  the  world  the  culverts 
that  have  made  ARMCO  the  worlds  standard  for  durability 
and  economy. 

ARMCO  CULVERT  £  FLUME  MFRS.  ASSN. 

215  NORTH   MICMICAM  AVE.  ^  CHICAGO 

ARMCO  CULVERTS 


96 


Market— E  NGINEERING     NEWS-RECOR  D— Place 


Vol.  90,  No.  26 


Wood  Preservation 

Is  Insurance 


|iirMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii II iiiiiiiiiiiiiii iiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiimiiiiiiiii iiimiiiiiij 


SERVICE 


Sometimes  one  treatment  is  suffi- 
cient to  protect  timber  against  de- 
cay for  a  stated  time.        Protexol 

For  structural  timber  in  trestles, 
bridges,  tipples,  etc.,  it  must  be  ex- 
pected that  the  timber  will  season  check 
and  so  expose  areas  of  untreated 
wood.  Protexol  Protects 

Hence  maintenance  treatments  in  many 
cases  consisting  of  spray  treatments 
with  highly  concentrated  preserva- 
tives are  increasing  in  favor. 

There  is  a  right  as  well  as  a  wrong 
way  and  there  are  some  preservatives 
less  volatile  and  less  inflammable  than 
others.  Protexol  Protects  All 

Bulletin -H  on  Maintenance  Treatments 
is  based  on  36  years  of  successful  serv- 
ice on  ivood  preserving  problems.  Your 
copy  is  ii-aitint/. 


PROTEXOL  CORPORATION 


Successor  to 
Carbolineum    Wood 
Preserving   Company 

35  Barclay  Street 
New  York,  N.  Y. 


Heavy  Duty  Floors 


The  vibration  of  heavy  machinery,  the 
pounding  of  endless  lines  of  trucks  cannot 
harm  CreoPine  Wood  Block  Floors.  They 
are  built  for  heavy  duty.  They  stand  up 
under  any  and  all  conditions. 
Creo-Pine  Wood  Block  Floors  are  perman- 
ent floors.  Installation  can  be  made 
without  interfering  with  production. 
Write    for    detailefll    information    today. 

CjPeopine 


BLOCK  FLOORS 


Southern  Wood  Preserving  Co.,  Atlanta,  Ga. 
Creosoting  and  Creo-pine  Products 


TirriiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiuiiiiiniiiiiiiiiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiB     ^iiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiitiiiiiiiiiiin iiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiKni,,^ 

■fiiiiiiiiiiiiililliinillliuiiuiliiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiilliiiiiiiiiiijiniiiiiiiiliiiiiiiiiiiif^     •.iiiiiiiiiiiiiuiiiiniilllllliiiillllillilliliillliiiiiiiiiiitiiiitiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiuiiiiiiiiiiiiiiiiuiiiiiiiiiuuuuuiiiiij-- 


I  Creosoted  Cross  Ties  | 

I  Whether  your  Railroad  be  Steam  or  Electric,  large  or  small —  | 

I  you  can  only  afford  the  best.    Our  Creosoted  Southern  Yellow  | 

I  Pine  Hewn  Cross  Ties  are  the  longest  lived  and   ultimately  | 

I  far  the  cheapest.  | 

I  We   also  Manufacture   and   Creosote — Lumber,   Switch   Ties,  | 

I  Piles,  Poles  and  other  products.  I 

I      EPPINGER  &  RUSSELL  CO.  | 

I                                      165    Broadway,    New    York  | 

I  Treating  Plants  at   Jacksonville,  F!a.    Long  Island   City,   N.   Y.  | 

i                                                We  solicit  pour  '  inquiries.  | 

^imiumnniMiimmiiimiiinriiiinunmnmimniiiiMiiEmniMimuimMniimiiiinmiiiuiiiiiniiiMimiiMHiin     tnmiiiiin 

^■Hiiim iiiiiiiiiiimiitiiiiiiiiiiiiiiiiiiitiiiimmiimmiuimiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiimiiiiiiiiiiiimiiniiii Niiiiimtiiiimiig 


LUMBER 


AND 


TIMBER 


_    J  Omy^O'Gl  feet  always 
in  stocK  for  immediate  delivery 

[the  MOST    EFFICIENT   TIMBER-MANOLINC    PLANT    IN  THE    WORLD 

ILAWSON  &  Mac  MURRAY 


HOBOKEN 


NEW  JERSEY 


Poles.  Timbers 
Cross    Ties 


.  Lp"Wi*if  I*rocess 
Creosoted  "NAfeod 


Piling,  Lumber 
Paving   Block 


American  Creosoting  Co.,  Inc.  I 

Louisville,  Kentucky  | 

Colonial  Creosoting  Co.,  Inc.  Georgia  Creosoting  Co.,  Inc.  I 

Bo^.ilu-a.  J>oui^t;iij.i  Brunswick,  Georgia  s 

i!;iiiiiiiiiiiiiin:iiiiiiii!iii(iiii]iMiiiiiiiiiiiiiiiiiiiMniiiniiiiiiiiuiiiiiiuiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii)iitiiiiiiiiuiiii3 


iiiiiiiiiiiniiiiiiiiiiiiiiiuiiiitiiiiiiiiiiiniiiiiiiiiiiiii 


OFFICE: 
533  5th 


WORKS: 

Portsmouth. 


^IPE  &  CREOSo>., 

■    ^^^"-  tO^  Eslablished  ISRl  'VfN    *"• 

.^C?^  CREOSOTED  C» 

H*  Railroad  Ties,  Bridge  Timbers,   Piles,  <fek 

i      jV  Poles.      Paving      Blocks      and      Lumber   —  ^  _ 

i  ^^V  Manufacturers     of     Cross     Arms     and     Wyckoff  %f,       | 

Conduit   for   Underground  Wires.  ^    E 

''"'I I iiiiiiiiiiiimiiiiiimimmiiii iiiiimiiiinl 


^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiMiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiniv 

I  American    Creosote   Works  I 

I  INCORPORATED  f  I 

1  New  Orleans,  La.  (Station  B)  § 

I     Crecaoted  cross  arms.  Lumber.  Paving  Blocks.  Piles.  Poles  and  Ties.    1 
=      Private   free   wharf  for  ocean  vessels  at   New  Orleffna,  = 

I     Capacity   100  million   feet   board  measure   annually.  1 

I  Plants  at  New  Orleans,  La.,  Lonisville,  Miss.,  and  IVinnfleld.  La.        1 

«i  1 1 1  I  III  iiiiminiiiuimiitiiiiiiiiiiMiitiiiiimiiiiiininiiiiiiinuiiiiiiiuiiiiiijiiiiiiiiiiiimiiiiiuiiuiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiin 
J  I  immjiiiiniiiiiiiiiiiiiiiiiniiuiiiiiiiiiniiiuiiiiiiuumiuiijiiiiimiiiiiiiiiiiiiuiiuuuitujiiiiiiiiiiuiiiiujiiiiinuiiiiiiiu 

''E  CREOSOTE  railtoad  ties,  piles,  poles  and    I 
wood  paving  blocks  in  any  quantity  at  oiu"    I 
NEWARK,  N.  J.,  plant. ^  We  can  make  de-    | 
I   liveries  at  the  buyer's  convenience,  as  we  keep  a    | 
I  large  stock  of  untreated  material  on  hand.     Our    | 
I  prices  will  satisfy  you.    American  Creosoting  Com-    | 
pany,  17  Batterv  Place.  New  Y-tk.  | 

iiiiiiiiiiiiiiiiiiiiiiniiiiiiniiniiiiiiiiiMiiiiiiMiiMiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiii'iiii'iD 
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They  are  strong  at  the 
points  which  are  usually 
^veak  in  other  kilns 


Other 
V'ulcan  Equipment 

Electric  Hoists 
Steam  Hoists 
Steam  Locomotives 
Gasoline  Locomotives 
Rotar>'   Dryers,  Coolers  and 

Roasters 
Corliss  Engines 
Mine  Ventilatinfl  Fans 
Ca^es  and   Skips 
Sheave   Wheels 
C^oal   Oiishers  and    Rolls 
Breaker  Machinery 
Gray  Iron  (^astinfis 
Open   Hearth  Steel   (Hastings 

Gears.     Moulded    and     cut 

teeth 
Special    Machinerv 


Vulcan  Kilns  are  built  with  due  regard  to  distribu- 
tion of  weight  and  to  take  care  of  overload.  The 
roller  bearings  and  driving  gear  are  constructed  to 
protect  them  from  the  unfavorable  conditions 
under  which  they  operate.  The  tire  construction  is 
original  with  X'ulcan  and  has  given  excellent  results. 

This  explains  in  part  the  wide  popularity  of  Vulcan 
Kilns  in  every  Kiln  using  industry. 

Get  in  touch  tvitli  f'ulctin  Engineers  so  that 
they  can  atij-ise  you  on  the  type  best  suited  to 
your  conditions. 

VULCAN  IRON  \\  ORKS 

lUlahlhlicl   ISC) 
17.^7  Main  Street,  Wilkes-Harre,  I'a. 


MyLCAN 


OF 
WILKES-BARRE 


KILNS 
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UNIVERSAL  SAFETY  TREAD 


STEEL  OR  BRASS 
FILLED  WITH  LEAD 


A  non-slip,  non-removable  lead  surface  presented  at  all 
stages  of  wear.  Effective  as  a  truly  "safety"  tread 
throughout  entire  depth.  Remember,  the  lead  at  all  times 
forms  the  principal  wearing  and  tread  surface.  The  steel 
(or  brass)  frame  simply  holds  the  lead  and  retards  rapid 


wear.  Can  be  used  wherever  a  real  safety  tread  is 
desired.  Made  in  sections  up  to  12  inches  wide  in  one 
piece. 

Write  for  latest  Catalog 


Q^oncre-^e   <3ur-/c^c.  Q 


-o-rW — V^ — Vk — t^ — ^'^T^.-.^^'l'''^'^v;V:'/^^^"-^^V^<\^-'J^>•-v?;■^?;<^'■A-^^y,^'.^'y>,•.^s 

'"'  Concrete  • "       ^AncAor- 


AnS^6r^\D        'Concrete-         ^-^  Anchor 
UNIVERSAL  SAFETY  TREAD  CO.,  40  COURT  STREET,  BOSTON,  MASS. 


iiiiiiiiiiiniiniiiiiiiMiiiiiiiiiiJiiiiiiiiiiimiimiiiiiiimiiiiiiitiiiiiiiiiiniiiiiii 

MISSISSIPPI 
WIRE  GLASS 

For  protection   igainst  Fire 
and  Breakage 

Mississippi  Wire  Glass  Co. 

218  Fifth  Ave., 

New  York 


Chicago 


St.  Louis 


.rlnrilinilliliniiiiiiiiiiiiiiiriltllirilllllllllliiliilitiiiijiiMirnriiiiriiitiitiiiMniitriiiiiiiMiiiiiiiiitiiitiiitiiimiiiiiiiiitiiiiiitiiiiiitiiiriiiiir 
•jjiiiiiMirtiiriiiiiiiMitniriiiniiriiiriiitiiMiiriitiHiiiiiuiiiiiiiiiiiiiMiiiiiiiiiMiuiiriiiriiiriiiiiiriiiiiiimm^ 

EXPANDED   Metal   versus   Bars — 
a    Booklet    of    lacts    lor    e-e— 
Concrete    Eng-ineer — free. 


Rogers  Timber  Clamps  I 

.save  their  cost  | 

on  the  first  job  | 

Splices     for     Shoring    or     Scaffolding  | 

made  in  one  minute  and  dismantled  in  | 

a  few  seconds.  | 

Use  random    lengths  | 

of   lumber    and    avoid  | 

cleats,  nails,  sawing.    Simple  | 

— foolproof.       Extra     lockplates  | 

and     wrenches    shipped    gratis    on  = 

all  orders.  | 

(See   'jur  full    paee  aj   In  April    5th   Issue)  | 

PYLE-ROGERS  CORP.        I 

53   W.  Jackson  501  Fifth  Ave.  | 

Chicago  New  York,  N.Y.  | 


riiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiittiiiiiiiiiiuiiiiiiii 


The  Consolidated 
Expanded  Metal  Co's 

BRADDOCK,    PA. 

rilt^bureh       Cliicago       Plilla.       New  To  Is 


riiiiiiiiiiinjriiiiiiiiiiiiiiiiiuiiiHijiiiiiiiiiiiiiiiiiiuiiuiiJiiiiiiiiiijiiiiiiiiiijiiiiiijiiiiiiiiiiiiiiiiijjiiiiiiijiiijiiiiiiitiii 
SiiiimimuiiuiiiiiiiiiiniiiiiiniiiiiiniitiiiiiiiiiiiiiiiiiiiiiiiriniiiiiiiiiiMnHiiiiiiiiiiiiriiiiiiniiiiiiiiiiiiiniiiiiiiiini 


iiiiiiiiiiiitiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiniiiiiiiiiniiiiir 
■JriiiMiiiiiiiiiiiiiiiiiiiiiiiriiiiiiitiiiuiiiiitiiiimnuriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiMiiiiiriiiiiiiiiiuiiiiiiJiiiiiiiiMiliiiiiiE 

I    UNIVERSAL  FORM  CLAMPS  I 

i  For  all  kinds  of  concrete  forms.    Speedy,  simple,  econ- 

I  omical.  secure.    Low  in  first  cost.    Indestructible.    StS 

=  sizes.,  Write  lor  free  sample  and  prices. 

UNIVERSAL  CLAMP  CO. 

VI  Montana  St..   CHICAGO 

)rffe  Bendixen,  Representative 
51  East  4'*nd  St..  N.  Y. 

iiiMiniitiitiitiiiiiiiiiiiiiiMiMitiiniiniiMirMiiiirinimiiiT 
\'w\\\\\ iiiiiiiiiiiuimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHllluUUIUUUIlllUllllii: 

ECONOMY  I 

Collapsible  Steel  Scaffold  | 

Made  of  ail-sttel  ijarts  rivetted  together — strong,  rigid,  = 

light.      CollaiK  t  into  extremely  small  space  for  transfer  = 

from  job  to  job.      Will   last  for  years  in  hard  service.  = 

Moderate  in  cost.      Write  for  particulars.  = 

Economy    Scaffold    Company  | 

^611-19  W.  Fulton  Street,  Chicago,  III.  = 


n 


^jiiMiMimiMiMimiimmiiiiimiiiiiMimiinimnnimimmmnnnmnnniuimMiMnnimimmiiriiiiiiiitiiuimiiiiimiN^ 
^tmiiMiuiuiiiimiiMiiMiiMiimimitiiimiMiiiiiiMiiiiimimiiiiimimiiiimiiiiiiiiiiiiimiiiniiniiiiiitiiiiiiiiiiinuiiuiiniiniMi^ 


iiiiiiiiiiiiHiiiiiiNiiiii; 
iniiiiiiiiiiiiitiitiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiuiiinmiiiiiiiira 


METROPOUTAN 
SYSTEM 

.^HCOR^ANpJSDOFS 


Keystone  Gypsum  Fireproofing  Corporatron 
METROPOLITAN  SYSTEM 

of  Floor  and  Roof  Construction 

Main  Office:  Marbridge  Bldg.,  New  York  City 


nimmiiiiiMniiiniriiiiiiiiiiiinnniiiniiniiiiiiiiinnnmiiiiiinniinniiiiiiiiiiiiiiiiMiiKiiiiiii 


iiiiijiiij jiiiiiitiiiiiiiiiiiiiuniuiiiiiiiiiiiiiiiiiiiiiiiimiiiimnimmiinrimmnniiMiiiiiiiiiriiiiiiniiiiiiuiiminniiiinniiiiiiiiiif! 


Piil  TRUSCON  RAR-GXSTEEIEMNIS 

Uvf--j^A;C|  fc^    BARS     OXIDATION   ^  ^. 

jtP    I^l  Hizst  Inliibitive   -  Gas  Holder  - 

\i~   Ipl  rw_^  Acid  azicl  Al/zetli   Coatiirgrs  ,^-S\ 

Lp-    —       ]       '.        -=<  ASK     FOR     BOOKLErr  — =^^ 2_ 

Lb^^Eii/THE  TRUSCON  LABORATORIBS  --DETROIT 
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iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiML iiiiiuiiniiiini 


Plain  Clip  for  Wire  Rope 

and   lap  joining  round  or 
distorted   bars.      Uni- 
versally used  and 
recommended. 


M 


This 
Mark 


On  a  Casting 


— means  that  it's  made  of  Marion 
certified  malleable  iron,  offering 
great  resistance  to  shock,  having 
hig-h  elastic  limit.  resisting 
oxidation,  wears  better,  is  free 
from  slag:  holes,  shrinkage, 
cracks,  etc..  and  is  not  subject 
to  fatigue  or  crystallization. 


=  Certified  malleable  castings  for  every  purpose  | 

I       The  Marion  Malleable  Iron  Works  | 

I  Marion,  Indiana  1 

^iiWiiMimmmiiimiiniiiiiiiitniimiiuiitiiiiiitniiiiiiiiniiiiiniMiiniiiiniiiiiniiiuuiiiunmiiiiiHUMiimiiuuiiuiirnnmi^ 


I                          Ouilasl  the  Feictoiv  I 

I  An   excellent   investment    for  machine  shops,   loading  | 

I   platforms,   foundries,   warerooms,   pickling   rooms  and  | 

I   other  parts  of  the  plant  where  the  floors  receive  hard  | 

I   wear.  I 

I                  Write  today  for  our  booklet —  | 

I                       "Kreolite  Factory  Floors."  | 

\Wi    also    furnish    Kreolite    Wood   Blocks  | 

for   Street  Pavements,   Bridge   Floors   and  | 

Stable   Floors,  treated  ties,  piling  timbers,  | 

fence  posts,  etc.,   framed  to  your  plan,   if  | 

desired,    before   treatment.  i 

The  Jennison-Wright  Co.  | 

79   Kreolite    BIdg.,   Toledo,    Ohio  | 

siitiiiiiiiiniiriiiiiiiiimiiiitiiiiiiiiiniiTniiiiniirmniniiiiiiiiiriiiiiiiiiiiiiiiiiiriiiiiiiiiniiiJiiiiiiiii iiiiiiiiniiiiiiiiiiiiiiiiiiiuiiiiiiic 

^iiiniiriniiiiiiiiiiiiiiriiiiirfiDiiiiiiimtiiiiiiiiiiiiniiiiiiitiiiiiiMiiimiiii iiiitiiiiiiMiiiinitiiiriiiiiDiiiitiiiiMiiitiiiiiiiiiiiiiiiiiiiMii^ 


I   Norton    Self-Lowering   Jacks   Are   the  | 

Fastest  Jacks  Made  | 

They    lower    the    full    load    with  | 

absolute    safety    by    pressing    the  | 

button  —  you    do     not    have     to  | 

pump    or    crank    them    down    as  | 

with  other  jacks.  | 

25   to    100   tons    capacity  —  Plain    and  | 

with    foot    lift.      Send    for    complete  i 

illustrated  Catalog  No.  30.  | 

I                A.   O.   Norton,    incorporated  I 

I                          440  Brookline  Ave.,  Boston,  Mass  | 

imiiiiiiiuiiiiiiiuiiuiiiiiiiiiiiiiiitiiiiiiiiriiiiui { nuuiiiiiiiiiiiii i "> iiiiiiiiiiiiiniiiiiiixiiiiiimiiinraa 
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LACLEDE  STEEL  COMPANY 

i  St.  Louis,  Mo 

I  CONCRETE  REINFORCING  BARS 

I  Work* I  General  Offic«ii 

=  -,     .,  ,,,,       .  1317    Arc;idr    Building 

=        Uadlton,    nilnoll  g,    Louj,.   Mo. 

=  Alton.   Illinoli  Chlcaeo  Office':  208  S.  Iji  S«II«  Slrtrt 

I       E..t  St.  LouU.  III.  K«n.a.  Ci.v  Offic.:   228Sc.rrlllBld» 

^iiiniimiiniiiiiiiiiMiniiiiiiiMiiiniiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
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CAR  BIC 


Drful 


LIGHTS 


Portable 


CARBIC  MANUFACTURING  CO. 

DULUTH         CHICAGO        NEW  YORK        BOSTON 


^^MITCC  INTERLOCKED 

For  Permanence 


Mr.  Coal  Operator: 

Don't  put  wooden  Floors,  Galleries  and  Stairs  into  your 
new  Breaker.  You  have  spent  real  money  to  make  it 
fireproof,  but  the  structural  steel  frame  will  be  only  a 
mass  of  twisted  junk  if  fire  breaks  out  and  feeds  on 
such  wood  construction. 

All  Floors,  Galleries  and  Stairs  should  be  opened  up  by 
the  liberal  use  of  non-clogging,  non-slipping,  ventilated 
steel  flooring  and  stair  treads,  with  rectangular  openings 
that  will  not  catch  and  hold  dust  and  small  sizes  of 
coal,  for,  if  this  refuse  becomes  moist,  sulphuric  acid 
will  form  in  intimate  contact  with  the  metal,  with  de- 
structive results. 

"MITCO"   Interlocked  Gratings  and  Treads  are 

ideal  for  such  iristallaliDiis.  The  line  new  Breaker  of  the 
Lehigh  Coal  &  Na\ig,itinn  Co.  at  l-.insford.  P:i.,  !■-  pro- 
vided throughout  witii  "MITCO"  INTERLOCKED, 
which  gives  "tiic  finishing  touch"  to  this  modern  ex- 
ample of  what  a  Coal  Breaker  should  be.  Cut  shows 
one  of  the  galleries. 


Writ 9    today   lor  data  tor 


day   to   day 


MITCHELL-TAPPEN  COMPANY 

Room   721 

15  John  Street,  New  York 

.7/.,.,    M.,nul„.lu,r,.    .,/ 

Standardized 
Metal  Caging 

For  Fireproofing  Steel  Structures 


("S.M.C.") 


MITCO"  INTERLOCKED 

For  Permanence 
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University  of  Montana  Library  Building,  Missoula,  Mont.  Archi- 
tects, Mclver  &  Collagen,  hillings,  Mont.  Contractors  Nelson  & 
Pederson,  Butte,  Mont,  Berloy  }i-in.  Ribplex  being  used  as  forms 
and  reinforcement  for  concrete  roof  slab. 

j4-in.  Ribplex  sheets  have  a  covering  width  of  24  in. 
The  ribs  nest  together  at  sides  and  ends  to  make  a  firm 
splice.  Standard  lengths  of  sheets  are  7,  8,  9,  10,  11 
and  12  ft.  Made  in  both  Open  Hearth  Steel  and 
Toncan  Metal  in  24,  26  and  28  gauges.  All  Berger 
branches  carry  stocks. 


BERLOY 


Practical  Economical  Concrete  Roofs 

The  use  of  concrete  slab  for  flat  or  pitched  roofs  offers  no  serious 
problems  when  ^-in.  Ribple.^  is  used  as  form  work  and  rein- 
forcement. 

The  stiff  ribs  and  mesh  offer  an  element  of  added  strength  to  the 
roof  and  with  the  exception  of  temporary  supports  under  long 
spans  no  form  work  or  centering  is  necessary. 

In  many  cases  the  construction  is  back  plastered  beneath  to  form 
~~"~~"~~"  a  very  satisfactory  ceiling. 

94  in.  Ribplex  is  also  used  to  excellent  advantage  in  the  construction  of  floors, 
walls,  solid  partitions  and  similar  work.  Ask  our  nearest  office  for  Ribplex 
Bulletin  F-24,  which  gives  complete  information  with  load  tables  and  construc- 
tion details. 

THE  BERGER  MANUFACTURING  COMPANY 

Canton,   O.  Bo>tun  New  York  Philadelphia  Chicag.i  St.   Louis  Kansas   City 

Minneapolis  San   Francisco         Los   .\ngeles         Dallas  Roanoke  Jacksonville 

BERLOY 

RIBPLEX   REINFORCEMENT 


June  28,  1923 
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IF  ALL  metal  protective  paints 
carried  the  same  price  per  gallon, 
which  would  you  select?  Naturally 
the  one  with  the  best  service  records 
back  of  it.  The  initial  price  would 
not  be  the  deciding  factor,  and  in 
no  case  should  it  be. 

When  you  pay  a  fair  price  for  a 
product,  whose  service  records 
make  its  quality  unquestioned,  then 
you  are  assured  of  service. 

SUPERIOR   GRAPHITE   PAINT 

— the  leader  in  the  metal  protective 
field — is  not  made  to  fit  a  price,  but 
it  does  render  service.  Back  of  this 
statement  stands  its  demonstrated 
value. 

SUPERIOR   GRAPHITE   PAINT 

is  specified  and  used  more  and  more 
every  year,  because  discriminating 
engineers — and  building  owners  as 
>vell  insist  on  service,  and  are  will- 
ing to  pay  a  fair  price  for  it. 

Summed  up  in  one  thought — the 
use  of  SUPERIOR  GRAPHITE 
PAINT  eliminates  the  hazard  of 
experiment. 

DETROIT  GRAPHITE  COMPANY 

556  Twelfth  Street  Detroit,  U.  S.  A. 


SUPERIOR  GRAPHITE  PAINT  i»  one 
of  IhF  DEGRACO  Itnn  nl  dnpenditblo 
painlB.  Sold  IhrouHh  hionch  officcn  with 
warehouse  slocks  in  all  principal  cities. 

Manufactured  in  Canada  by  Dominion 
Paint  Works,  Limited,  Wulkerville,  Can- 
ada. 


DF.CR  4CO 

Supenor  Graphite  Paint 

StaWhitp 

Degraco  House  Paint 

and  Varnish 
Degraco-Toneri-'  •~«/i..jb 
Degraco  Brick  and 

Concrete  Paint 


PRODUCTS 

Anll•Aqua-^>.-^rW<-« 
Degraco  Gas  Holder 

Paint 
Degracolm-c—""/'^  ^ 
Degraco  Enanicl§ 
Industrial  Finishes 


All  Colore  for  m  All  i>urpo:,es 


PAINTS 

VARNISHES 
ENAMELS 


Get  Corrugated  Bars 
WHENYouWantThem- 
Shop-Fabricated,  Bent, 
and  Cut  to  Length 

T\riTH  warehouse  stocks 
^  of  Corrugated  Bars 
widely  distributed  through- 
out the  Country  we  can 
ship  you  reinforcing  steel 
WHEN  you  want  it. 

These  shipments,  from 
warehouses  near  your  jobs, 
are  not  subject  to  the  same 
delays  as  long-distance 
hauls. 

Your  labor  difficulties  are 
saved  by  our  facilities  for 
shipping  bars  cut  to  lengths, 
bent,  and  shop-fabricated 
according  to  your  specifica- 
tions. 

Write  our  nearest  office 

Corrugated  Bar  Company,  Inc. 

Buffalo,  N.  Y. 

Expert  inginrern  (nr  omsiillation  in  hianch 
officen  in  New  York.  Chirafjo,  Philailelphia, 
Bo<iion,  St.  I.ouiv  St,  Paul,  Cleveland.  Mil- 
waukee, Syracuse,  .Atl.Tnia  and  Detroit. 

Corrugated  Rars 

FOR  REINFORCED  CONCRETE 
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TESTED   AND   GUARANTEED 


SLATE 


EVERY  engineer  should  know  ApoLLO  Best  Bloom  and 
Apollo- Keystone  Galvanized  Sheets,  American  Bessemer 
and  Open  Hearth  Steel  Sheets;  and  Keystone  Copper  Steel 

Rust-resisting  Black  and  Galvanized 


FOR  ELECTRICAL  PURPOSES 
MATURAL  SLATE  L 

ELECTRICAL^ 


In  order  to  provide  the  Electrical  Industr)-  with 
a  dependable  slate  for  switchboards,  panelboards, 
busbar  supports,  fuse  blocks,  etc.,  the  Structural 
Slate  Company  has  installed,  in  every  quarry- 
producing  slate  for  electrical  uses,  a  special, 
newly  developed  Impedance  Leakage  Test  Set, 
with  which  each  slab  is  tested  with  2200  volts 
A.C.  prior  to  shipment. 

This  test  guarantees  to  the  industry  a  slate  with 
uniform  dielectric  strength  and  avoids  the  danger 
of  installing  any  piece  not  especially  produced  and 
labeled  for  electrical  purposes. 

THE   STRUCTURAL   SLATE   CO. 

Pen  Argyl,  Penna, 


SHEET  AND  TIN  MILL  PRODUCTS  for  all  pur- 
poses—Blark  Sheets.  Galvanized  Sheets. 
Cormpated  Sheets.  Formed  Roofing  and 
Siding  Products.  Galvanized  Tank.  Cal- 
vert and  Flume  Stock,    Special  Sheets 
for  stamping.  Stove  and  Range  Sheets, 
Automobile  Sheets,    Electrical  Sheets, 
ing  Tin  Plates.  Bright  Tin  Plates 
k  Plate,  Etc.  Sold  by  leading  metal 
hants.  Keystone  quality  isof  par- 
ar  interest  to  you.  Send  forbooklet. 

AMERICAN  SHEET  AND  TIN  PLATE  COMPANY.  Frick  Bldg.,  PittsbnrKh.  Pa. 

M'ritc  for  /teiv  reft'-stfl  -weight  cards,  and  icatch  for  double-page  ads. 


iiiiiiiiiiitiiiiitriiiiiiiHiriiiMiiiiiiriiitiiitiiiriiiiiiiriiiiiitiiniiiiiniiiiiiiiiiiiiniiiriiiiiitiiiiiiitiiiiiitiiitiiniifitii 


R.OOFS 

TKe  FIRST  COST  is  the  LASr 


AMERICAN 

CEMENT  TILE 

MANUFACTURING  CO. 


=!tiiriirtiiiiiiniiiiittiiiiFi 


iiMitMiiininiiitiiiiiirtiirTiiitiiTinitiUMllt^ 


i  POURED       I      f^ARKS  SYSTEM      fpRE-CASl 

IN    PLACE  I    GYPSUM  ROOFS     I        SLAB 

H.    E.    MARIAS  CORiPORAXION^ 

JSS,  PITT  &B>M«,a(->, 


'iniiHiiiiiitiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiMi};! 


'iiiitiiiiiiiiiiiiiiiiiiimiiHiiiinMHNilliiiiiiiriilliMiliiiriiiiiiiiiitlliuiic 


$IOOr 

REWARD 


ONE  HUNDRED  DOLLARS  will  be  paid  to  the 
first  Maintenance  Engineer  in  America  who  can  dis- 
prove any  claim  made  for  NOLENE — the  wonder 
Industrial  Paint. 

THE  STORY  OF  NOLENE  reads  like  fiction.  From  an 
humble  beginning  on  Jim  Nolan's  Ohio  farm,  NOLENE 
is  destined  to  universal  adaption  wherever  protection 
from  heat,  acid,  water  or  the  elements  is  desired. 
TO  ACQUAINT  all  Maintenance  Engineers  with 
NOLENE,  we  have  prepared  a  booklet,  "The  Story 
of  NOLENE"  which  will  be  sent  free  of  charge  to 
any  address.  Just  use  the  coupon. 


Here's  What  is  Claimed  for  NOLENE 


Nolene  will   withstand   a  tem- 
perature of  900°  F. 

Nolene  will  withstand  10%  sul- 
phuric acid  for  five  days  or  longer. 

Nolene     will     withstand     50% 
acetic  acid  for  five  days  or  longer. 

Nolene  is  the  best   protection 
for  composition  roofs. 
Nolene  is  a  waterproof  paint. 
Nolene    will   outlast   other    in- 
dustrial paints. 


Nolene  is  the  best  protection  for 
all  metal  buildings,  regardless  of 
cost. 

Nolene  will  prove  its  merits  in 
direct  comparison  with  any  in- 
dustrial paint  in  the  world. 

Nolene  can  be  readily  applied 
on  either  hot  or  cold  surfaces. 

Nolene  is  sold  on  an  absolute 
money  back  guarantee  if  it  fails 
in  any  respect  to  meet  all  claims. 


WRITE  OR  WIRE  the  Nolene  Company,  Youngs- 
town,    Ohio,    for  estimates  on  large  painting  jobs. 
Compare  the  price  with  any  other  paint,  regard- 
less  of   quality,    and   note  the   tremendous 
saving.    Although    NOLENE    is    an    ex-       ^ 
ceptional   industrial    paint    and   will        ^y.-' 
meet    the    most   exacting   tests,    the       ^^K--'' 
cost  of   manufacture   is  kept  at*  a         ^^■'' 
minimum  and  NOLENE  is  sold         ^  _.■•''  ^ 

direct  to  the  user  at  an  un-        j^  .■■•' 
usu  ally  low  price.  j^  / 

OFFER       ^  -^       " 


SPECIAL 


Youngstown,  Ohio. 


S  gal.     o^ 
$5 


A. 


.<^° 


o^o'^^ 


.4'.^^'  .<°^ 


.^^-^°^ 


>.s<^^ 


Cf^o 


June  -3,  1923 
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iRVINGSUBWi^ 


•.  •"^i^     -  — 

'-■'■■r 

j^. — . 

i^- 

^ 

iKumKmixm'i . 

^^Htt^^^?''''^ 

^.'^^■^ 

^^S^^ 

B^jyb^ 

^1^^ 

•Ik  III  \X^ 

Imm    TRADEMARK  X   Z 
RVlNGSUBWAf 
(patented)  MiV  REGUSPATOFF  *JI 

THE  FIREPROOF  VENTILATING  FLOORING 


Each  member  of  a  panel  of  Irving 
Subway  has  the  support  of  every 
other  member  —  the  trussed  ar- 
rangement does  it.  Each  steel  strip 
— receiving  a  blow  or  pressure  ed&e 
on  —  is  prevented  from  bending 
side-wise  or  buckling  by  the  ad- 
jacent strips  solidly  riveted  to  it. 
Thus  any  load — however  concen- 
trated— is  distributed  over  the 
whole  panel.  And  a  load  which 
would  flex  any  individual  member 
is  carried  with  ease  and  safety. 
Irving  Subway,  weight  for  weight 
and  span  for  span,  is  the  strongest 
grating  or  open  flooring  made. 
Let  us  send  Catalog  3A5. 

IRVING  IRONWORKS  CO. 

LONG  ISLAND  CITY.   N.Y..  U.S.A. 


I^m     TRADE  MAR i^^f^ 
rvingSafsteP 

ABSOLUTELY    NON- SLIPPING 


448 
pages 

JUST 
OUT! 

Directory 

Covering  the 

Construction  Field,  Building 
Trades,  Manufacturers  of  Sup- 
plies, Materials  and  Equipment 
in  Greater  New  York  City. 

Will  Give  You  Instantly 

— 21,000  names,  addresses  and  phone 
numbers 

— in  Greater  New  ^nrk  City — the 
world  market 

— of  those  covering  the  building  and 
construction   fields 

— including  architects,  builders,  con- 
tractors, building  trades 

— the  manufacturers  of  and  dealers  in 
construction  equipment 

— the  dealers,  jobbers  and  manufacturers 
of  a  complete  line  of  materials  and 
supplies  for  construction  work 

— and  a  synopsis  of  the  New  York  Cit>' 
Building  Code. 

All  listed  under  hSn  Classifications 

Edward  E.  Hayden 

101  W.  42nd  St.,  New  York 
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SONNEBORN    PRODUCTS 


The  Industrial  Enamel  Paint 

Guaranteed  to  stay  white  longrer  than  any  other  paint. 

Rpfleots    the    light    in    your    factory,    thus    increasing 

produotion  and  saving  lierht  bills. 

Diirable  and  washable.     Economical  because  two  coats 

will  do  the  work  of  three  coats  of  ordinary  paints. 

Will  not  crack,  peel  or  bUster. 

Gloss,  Egrg-shell  and  Flat.     White  and  colors.     Paints 

for  all  purposes. 

Send  for  literature  and  color  card 

L.  SONNEBORN  SONS,  INC. 
Dept.  6,  116  Fifth  Avenue,  New  York 


^uitiiirnuiiiiiininiMiiiiimiiiiimiiiiiuMMiiuiiiMuiiiiMiimiMiiiiiiNiriiiriiuiminiiniiiiiiniMiiuiriiiMiiiiiMUiniiiMmiuiiriiiiriiR 
9iiiiMitiiiiiniitiiniiTiitMiniijiiniinMiiiinitniiniiiniuiiiiiimiiiiiiiiiiniiiirtiniiiniriiiiiininiiiiiiiiiiiiiminimiinmiIllini^ 


WEBER  INTRUSION  ^'"HO^ 

for  the 
SANATION   OF   IMPAIRED   STRUCTURES 

such  as  Tunnels,  Subways.  Drains.  Mine- 
shafts.  Foundations.  Bndges.  Drydocks, 
Reservoirs.   Sewers,  etc. 

SUBTERRANEAN  WATERPROOFING 

for  old  and  new  structures.  Plastic  and 
permanent.  Not  affected  by  salt  water 
or  chemical  action. 

Contracts  Taken  Everywhere 
Write  for  Full  Details 


■  „  •     siNfizR  Bu.LD.NG .  NEW-YORK  .  U.S.A      "^ 


SiiiiMmmiiiiiiiiiiiiiiiiiiiiiiiiiiiinininiimmiiiiniiiiuiiiiiiitiiiiiuiii iiiiiiiniii iriiniiiiimniiiuinriimimiiiiiiuiiiuiiiins 

|i]iiiijriiiiiiiiiiiinriiiiiijiiiriiiiiiiiiiimiiiiiiiiiiiuiijriiijiiiiiiiiirriiriiiriijiiiiiiiii]iiiiiiijiii iriiiriirr iiiniiniiiiriirniiniira 

^•^  FORHARDENimS! 


CONCRETE 


=        HARDENS 

=     A   liquid   integral   hardener  makes  concrete  dustless  and   waterproof.  § 

=  Used  successfully   for  nineteen   years.    Write  for  details.  3 

I  VNTI-HYDRO  WATERPROOFIXG  COMPANY.  Newark,  N.  J.  I 

?mHiiiMi[iiiMiiiiiMimiiiiiMiitiii1iiiiiimiiiiiniiirMiiiiiiiitnfjiiMiiiiiiiiimiMiMiiMiiiiiMiMirininMiimiMniiiMHiiiiMi^^^^ 


CEMENT   GUNS 

'Bought  — Sold  — %ented 

,  GET  OUR  PRICES  AND  ESTI- 
MATES BEFORE  BUYING. 

Cement  Gun  Construction  Co. 

JJ7  5o.  Dt^rbortt  Si.  Olira  Building 

CHICAGO.  ILL.     PITTSBURGH.  PA. 


iiimiiijiiiijiiiiiiiiiiimiiniiiiiiiiiiinii! 


I               TECHNICAL  PAINTS  | 

=    fnr  every  purpose.     Bridge  Paints   and 'Metal   Preservative  | 

I    Punts  of   all   kinds.      Fume   Resisting,   Acid  Resisting,   Heat  | 

I    Resisting,  Mill  White,  Concrete  Paints,  etc.  | 

I            CHEESMAN-ELLIOT  CO.,  Inc.,  Point  Makers  I 

I                                                    Established   ISIS  f 

I                                   23  Flatbush  Ave.,  Brooklj-n,  N.  Y.  | 

I                                Works:  WillKimsport,  Pa.,  and  Brooklj'Il.  | 

Hllli[lltlliriliiiniilrliiiiiiiiriililiitiiiiiiiiiitiiliiiiiiiiiiiiiiitriliriiiliilltiii)iiritiiiiiiiiiiii)iiriiiiiiiriuimiiiiilrliiiMlMlllltilltllltlltinMr 
jiiuiiitiiiiiiiiiiiiiiiniiitlinititltllliillTilliilliiriiitiiiiiiniiiliiiiiniiiiiiiiiiii 


SIDE  WALL  STEEL  SASH 

All  types  lor  factory,  power  house  and  office.  Con- 
tinuous steel  sash  for  monitors  and  sawtooth  con- 
struction. Operating^  devices  for  all  types  of 
movable  sash  ajid  doors.  Steel  skylight  and 
ventilators,  steel  ofUce  partitions,  hinged  steel 
toors,   sliding  steel  doors. 

ALLISON  STEEL  PRODUCTS  CO. 

CHESTER,  PA. 


E  STEEL 

(ONvTKUrXION 
=     FOU    LIGHT    .4ND 
=         \  I  NTIL.\TION- 
=        IN    lillLDINGS 

'tiniinniiMiuiiiiiriiiiNiMiiiiiiMiiiiiiiiiiiiimiiiiiiiiiiinifiiiifiiifMiiriiiiiiiiii 


iiiiiiiiiiiiiiiiiiiiiiimiiuiiiiiiMiiJiiiiiiiniiirmiiiiiiui 


June  28,   1923 


Market— E  NGINEERING     NEWS-RECOR  D— Place 


105 


INFORMATION  CLADLY  FURNISHED 


FOR  CORRECT   METHODS 
OF  USING  CONCRETE 


i^ 


VULCANITE   PORTLAND    CEMENT   CO 

PHILADELPHIA  BOSTON  NEW  YORK 


itltKIMIIIIIMIIillllllllHIIillllilllllllllllllHilllllllllllMllllllllllllllllllllllllllllirillllllllinilllllllll'^ 


iiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiimiiiiiiiiiimiiiiiiiiiimmiir. 


Business  Established  1832 

The  Lawrence  Cement  Co. 

No.  302  Broadway         New  York,  N.  Y. 

Selling  Agents  for 


LAND  (^CEMENT 


PORTLAND 


In  Successful  Use  a 
Third-Century 


1  PENNSYLVANIA 

I      PORTLAND  CEMENT 

I  Highest  QuaHty 

I  Manufactured  by 

I  Pennsylvania  Cement  Co, 

I     New  York  Boston  Philadelphia  Buffalo 

^riiiinmnnnmniniiiiiiuiiiuiiuiiii {im miiiuiiiiii iiiiiinnuiminiiuiii lunciiiiiiii unii" " " 


Results  Are  Best  Measured 
in  Dollars  and  Cents 

Clean,  count  and  hale  \our  cement  sacks  in  one 
handling.  An  automatic  counter  and  a  baler  are  a 
part  of  the  regular  equipment. 

"Saves  1  sack  of  cement  from  100  empties." 

The  sack  is  dropped  over  beaters  which  hold  it 
open.  A  few  strokes 
is  enough  to  clean 
thoroughly. 

This  means  a  large 
saving  in  cement, 
time,  labor  and 
freight  which  is 
all  yours  because 
the  machine  is  inex- 
pensive and  the 
power  consump- 
tion low.  Firms 
that  know  their 
costs  are  our  best 
customers. 


style  B  Power  Driven 


THE  WILLSEA  WORKS  | 

Siiccessois  to  Ccniiiiy  C'cmciit  Machine  Co.  | 

Builder*  of  special  machinery.      The  Herculet  | 

Concrete  Block  and  Trimming  Stone  Machine.  = 

60  Brown's  Race,  Rochester,  N.  Y.  | 

I III! MiiiMiniiiiiiiMiiiitt iHiiiiiiiiiMiriiiiriiniiiiriitiiinimmlMllllimi 


uiiritiiirrnriiintiiiriiriirritiiiii 


HENDRICK    SCREENS 

for  pvrrv  ;iiiri">^r 


IWaNiQER 


IMIIIIIIIIII 

mxERS 


ELEVATOR  BUCKET.S  f„i»in  ,n-l  -foT.iMi     STACKS  ANDTANKS   = 
GENERAL  SHEET  AND  Iir.HT  STRUCTURAI.   A-ORK  = 

LIGHT    AND   HEAVY   STEI  1     PLATE    CONSTRUCTION  ^ 


The  ORIGINAL  Single  Opening  Tilting 
Mixer  —  ball  hearing  drum  —  pouring  dis- 
charge— fast  visible  mixing  action. 

Ask  for  the  new  WONDER  catalog 

It    cont.iin«    ihr    higgr*!    value*    on    the    m-irkel. 
H'rilf  today 

Construction   Machinery  Company 

427   Vinton  Strepl  Waterloo.   Iowa 


HENDRICK  MFG.  CO. 

Nfw   V>.rk   OT'-,    -n   (linrrh  SU     T!' 


MiilllllllllllllNIMiiliinimiiiinmnii] 
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Here's  the  way  you've  always  felt  a 

Compressor  should  be  mounted! 

The  TRAYLOR  PORTABLE 
GASOLINE  COMPRESSOR 


Made  in  two 


Also  mounted  on  standard 


vheels,  if  desired. 


If  you've  ever  had  a  compressor 
wracked  to  pieces  by  the  bumps — 
thumps — jumps  of  transportation, 
you'll  w'elcome  this  "rubber  heel" 
mounting  with  the  sturdy  wheels, 
axles  and  springs  to  back  it  up !  This 
is  the  last  word  in  compressor  effi- 
ciency now — this  is  the  perfected 
Traylor,  with  the  slow  speed,  hori- 
zontal straight-line  drive,  worm  gears 
and  pump  for  delivering  water  under 
pressure.  Runs  equally  well  on  gas 
or  current.     JJ'rite  for  Bulletins. 

Cement-Gun  Company,  Inc. 

Allentown,   Pa. 

New  York  Chicago  Pittsburgh 

Los  Angeles  Laredo,  Texas  Seattle 

Agents  in  Eastern  Canada: 

General  Supply  Company  of  Canada 

356  Sparks  St.,  Ottawa 

Foreign  Agency: 

International  Cement-Gun  Company 

Zeist,  Holland 


^iiiiiiiiiiniiiiiiiurjiuiiiHiMuiiuiiiniiumuuiluuJiUJiiiuuJUJUiiiiiiiiuiuiuiiuiiiumiiimuJiiiiiiiiiiiiiiiiiiijiiiiiiiiiuiuiiiiiuiiii; 


STAR  BRAND  BLOCKS 


Difficult  Foundations 

Pneumatic,  Steel,  Concrete  and 
Wooden  Pile  Foundations.  Bridge 
Piers;  Underpinning  Heavy  Building' 


"HERCULES"  STEEL  PILES 


*rtilCAN  IRON  WOftjTc. 
SXEAM  PII£  HAMMERS 

PEtE  MOVERS  AND  PRE  DHIVING  MACHINEHT 


327  NO.  IRVING  AVE.— CHICAGO 


Boston  &  Lockport  Block  Co. 

108  Condor  St.,  East  Boston,  Mass. 


413  Fort  Dearborn  Bldg. 


nmilllllimliilMiiiiilli 


lllilllliiiiiiiiiiiiiii 


=.<nMlrliniiiiiiiiiiitiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiilmllliMlliiiitiiit 


iiiilliinirtiiiliir: 


iiitiiiiit(iitiiiiitiiiiiitiiitiiiiiiri± 


New  England  Foundation  Co  ,  Inc 

i20    Tremont  Street,    Boston.,    iviass. 

SIMPLEX  CONCRETE  PILING 

Open  Caissons — Difficult  Foundations 

Engineering  and  Construction 


AMBURSEN  DAMS 

Best  for  Any  Foundation 

Hish  Safety  Ft 
Rapid  (.'onstrui 

Send  lor 

Cost    Data,    Literature,    PhotsiS. 

Ambursen    Construction    Co., 


New  York       Atlanta       Kansas  City     E 

TiiiMiiMiiiiiiiiiililliriiiiiiiMiiiiiiiniiiriniitiiiiiiiMiiiiitilitilltllitiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitimirmii^ 


PileWithamcroof 

ARTHUR  PEDESTAL  PILE- 


^IIIIDIIItlDlllllllltill 


fiiiiiiiiiiiiiimiiiMniitimiiiiiii 


iiiiiiiiitiiiDiiniliii       = 


lie    MapARTHUR   METHOD   insur 
,ffty    tinder   every   working    conditioi 

Complete  mformatwn  on  request 
___  MacArthur  Conrrete  Pile  &  Foundation  Co. 

I        Telephone    Beekman    GlPii        55  John   Street.  New  York  City 


iiiiiiiiDiimiiiiimiiiiiiiiiiis: 


SPENCER,  WHITE  &  PRENTIS 

FOUNDATION  SPECIALISTS 


i    Steel  Tubes  to  Rock 


Spencer,  While  &  Prentis,  Inc. 
100  W.  41st  St.,  New  York 


"PRETEST" SYSTEM    I 

The  Spencer,  White  &  Prentis  Co.     | 
1501  Euchd  Ave..  Cleveland,  Ohio     1 


griiiiiiiiriiiriiiiiiiiiiiiiniiiiiMiiiiiiiiiiiiitiiitiiiMiiiiiiiiiiiiiiiiriiiiiiitiiiii 

I          Parsons,  Klapp,  Brinckerhoff  S:  Douglas  | 

I     84  Pine  St.,  New  York                           Hanna  Bldg.,  Cleveland  | 

I       WM.    B.^RCLAY    PARSONS                                      HENRY    M.    BRINCKERHOFF  = 

=        EIGENE    KLAPP                                                              WALTER    J.    DOUGLAS  E 

I             Engineers — Constructors — Managers  | 

I    Design,  Estimates,  Supervision,  Operation  and  | 

I            Management,  Examination  and  Reports  | 

niiiiiiiiirMiriiiiiiiiiiii)iriiriiiiiiiMiiriiiiiiiiiii)iiiiiiiiiiiiillllilllllllllir)llllli!ii!tiiiliiiiriillltlliiiriiilllirtiiiiiiiiiiiiiiMiMliMtllllTnnif 
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iniiiitiiiiiiiiiMiiiKilllllllliiifPiiiiiiiiiiiiiii 


tiii(iiiiiiiniiiiiiiinit!iiiitiiiiiiiiiiiiititiii(iiiiiiiiiriiiiriiiiili!lllllirnrniir(iittniniirtiiiiriiiiitnriTfi 


"Sullivanize"  Your  Drill  Steel 


Sullk-an  Drill  Sirel 
Furnace  and  Drill 
Sharpener,  shnivini/ 
compact    installation. 


DON'T  handicap  your  rock,  drills  or  delay  your  runners  by  using 
steel  that  is  improperly  heat-treated,  badly  formed  or  poorly 
sharpened. 

Train  your  blacksmith  to  put  as  much  footage  as  possible  into  each 
steel  he  sends  on  the  job. 

Sullivan  Furnaces  and  Sharpeners 
Provide  Drill  Steel  Quality  Insurance 


The  Sullivan  oil  or  gas  Furnace  heats  the  steel 
gradually,  evenly,  while  electrical  devices  prevent 
overheating  or  burning,  and  indicate,  also  if  the  steel 
is  not  hot  enough  for  working  or  tempering. 

The  hammer-forging  action  of  the  Sullivan  Sharp- 
ener refines  the  grain  of  the  metal,  and  with  each 
r'-pcatcd  sharpening  renders  it  tougher,  less  liable 
to  wear  or  breakage. 


Sullivan-sharpened  bits  arc  made  to  exact  shape  and 
gauge  by  tool  steel  dies  and  dollies.  They  "follow" 
accurately  in  the  drill  hole. 

With  the  Sullivan  gauging  device,  genuine  double 
taper  bits  are  quickly  and  correctly  formed,  pro- 
viding increased  drilling  speed. 


Sullivan  Furnaces  and  Sharpeners  in- 
sure that  c.ich  steel  is  of  uniform 
hardness,  of  exact  shape,  that  the  steel 
quality  >ou  paid  for  is  preserved  and 
that  you  will  obtain  the  maximum 
feet  of  hole  from  each  steel. 

Sharpeners,  Bulletin  472-E 
Furnaces,  Bulletin  474-A 


Send  for  New  Steel  Handbook  and  Instruction;  80  pages,  free,  No.    472-G 

SULLIVAN  MACHINERYCOMPANY 

124    SOUTH  MICHIGAN  AVE.,  ^,.   C 


CHICAGO,  ILLINOIS   U.S.A. 
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Compressed  Air 

at  Minimum  Cost! 


pressor,  furnished  in  low 
pressure  sizes  of  250  to 
520  cu,  ft.  displacement; 
Iiigli  pressure  sizes.  150 
to  335  eu.  ft. 


THE  price  you  pay  for  compressed 
air  depends  on  the  cost  of  air  com- 
pressor maintenance  and  operation. 
It  is  traditional  of  We  s  t  i  ngh  o  us  p - 
National  Compressors  that  they  remain 
in  perfect  running  condition  for  years 
without  requiring  expensive  repairs  or 
replacements. 

As  to  cost  of  operation — figuring  power 
as  the  chief  item — our  distinctive  Auto- 
matic Control  efifects  a  saving  that  is 
quickly  reflected  in  production  costs. 

Westinghouse  Traction  Brake  Company 

General  Offices  and  Works:    Wilmerding,  Pa. 
Offices: 


Boston,  Mass. 

Los  Angreles 

New  York 

Chicago.  III. 

Mexico  City 

Pittsburrt 

Columbus,  0. 

St.  Paul.  Minn. 

Denver,  Colo. 

St.  Louis,  Mo. 

Seattle 

Houston.  Tpx. 

San  Francisco 

WESTIN  GHOUSE-NATIONAL 

AIR  COMPRESSORS 


i«iitniniiiiriiiiiiiiiiiiiniiiuiitiiiiuiiiiiiiriiiuiiiiiiMiiNiiiiHriiiNiiiiiiiniiiiiiiiitiiiiiiiiiiiiiiitiiriiii)iii)iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii>£      j: 


If  it  carCt  be  done 
with  McKiernan- Terry 
Pile  Hammers — 
it  carCt  be  done 
at  all! 


WRITE  FOR 
BULLETIN   31 

McKIERNAN-TERRY 
DRILL  COMPANY 

Rock  Drills      Pile  Hammers      Lifting  Jacks 

Mining   and  Quarrying   Machinery 

13   Park  Row,  New  York 

Works    at    Dovei\    N.    J. 

Agencit^s  in  the  foUowing  Cities:  Boston,  Ciiicag:o, 
Pittsburgh,  Cleveland.  l>etroit.  St.  Paul,  SrJi 
Francisco.  Columbus.  O.,  New  Orleans,  Philadel- 
phia, Portland,  Oreg-on,  Foreign  Representatives: 
British  Steel  Piling-  Co.,  London,   England. 


1I^\  ^Md^       AND 

:ria1x 

Send  for  lUuslraled  Catalogue 

American  Steel  &*Wire 

Chicago  -Newark 


TRAMWAYS 

ague  i 

Company] 


aiiiimiiiiimmiiriiriiiiiimiiMiiiiiiiiiiiirMiniiriiii 


imiiiiitmiiriKr      QUiiiiiiiiiiin 


POTTER 

Trench    Machines, 
Buckets 

POTTER  MFG.  CO. 

3S0S  E.   Washington   St., 
INDIANAPOLIS,    IND. 


iiiiriiitiiMiitiriiiiiir: 


"MORETRENCH" 
Conveying  Excavator 


Moore    Trench    Machine    Co.    | 

Rockaway,  New  Jersey  S 

iiiiiitiiiMiitiiiiiiiMiiililriiilllllllinlB 
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It's  a  Comfortable  Sort  of  Feeling 

Makes  you  feel  kinda  good  to  know  that  the  company  you've  bought  a  machine 
from  is  going  to  take  care  of  you.  Here's  a  contractor  way  out  in  Los  Angeles — 
Harper   D.  Churchill.      He  wrote  us: 

"I  chose  a  Buckeye  after  carefully  checking  their  performance  and  specifica- 
tions. At  this  instance,  1  wish  to  go  on  record  that  the  Buckeye  organization  is 
the  squarest  and  easiest  to  do  business  with  that  I  know  of.  Your  wants  are 
taken  care  of  promptly  and  efficiently.  They  make  you  feel  as  though  they  are 
interested  in  your  welfare.  This  alone  would  make  us  give  them  all  our  business. 
That's  putting  it  pretty  "strong."  But  you'll  find  most  Buckeye  owners  strong 
for  Buckeyes  and   the  service  that    goes   with  'em.      Put  a    Buckeye   on   your    next 

job you'll    find    we're   right   when   we  say    "you'll    always    be    glad    you    bought    a 

Buckeye." 

Going 
Down! 

Cost      of      back-filling     going 
dcwn    when     a     Buckeye     Back- 
Filler   hustles    the    dirt    back    where 
it  came   from.      Here's  a   one-man  ma- 
chine that  one  man  can  run.     Turns  in  its 
own  length.      Boom   has    160   degree    swing- 
ing    range.        Full     length     multiplane     traction 
and    plenty    of    power.       Complete    details    in    the 
Back. Filler   Booklet.      Shall    we    shoot    you    a    copy — 
' ^        "■"^'' ■'  today? 

The  Buckeye  Traction  Ditcher  Company,  Findlay,  Ohio 

«__..-   .„    „/    Tr,nch    Excauatorit    tbolh    WhrrI    and    Chainand-Buchrt    Typ'ul.    PiprUnt    Trench 


irf    Chainand-Buchet    Typm  I,    Pipr-Line    Trench 
ng  Machines,  Curh  DiBB'rt  and  Ctay  Digger 

onirra: 


Manulacturers    of    Trtnch    Excavators    /both    WhrrI    an 
Excavators,  Tilr  and  Open  Ditchers,  BachfMtrs,  Pipe  Sc 

Branrll   Sillr«  < 

DinvcT        Miami    Kla  M  i"'iii  Clly   Iowa        Chutham.  Onl 

SallLnkPCilr  \Vlr,ni|»B    .M.ili.  >lilwauk.e 

John   Birch  A  Co..  Ud,.  "..  I-omlon   Wall  Bulldln(».  London.  B.  C.  S.  England 
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UNION 

Cableway  Skips 


aiMiirnirmiiiiiiii 


Dredging 


This  company  is  probably 
the  largest  producer  of 
heav)'  cableway  skips  in 
this  country.  We  fill  or- 
ders for  hundreds  -every 
year  and  have  executed 
single  orders  for  two  hun- 
dred and  more. 

STYLE  K 
UNION  STANDARD 
TYPE  SKIP  with 
spreader  bar  and  chains 
built  in  capacities  up  to 
10  cubic  yards.  (Illus- 
trated.) 

STYLE  1 
UNION  GATE  SKIP 
(Patented).  A  skip  per- 
mitting full  loading  of 
material  such  as  coal, 
sand,  earth,  etc.  Built  in 
capacities  up  to  10  cubic 
yards.      (Illustrated). 

STYLE  M 
UNION  STEEL 
SCALE  BOX,  with 
chains  and  dumping  trig- 
ger. Built  in  capacities 
up  to  2j4  cubic  yards. 
(Illustrated). 

STYLE  N 
UNION    WOOD 
SCALE  BOX.    Built  of 
oak  with  iron  mounting^. 

STYLE  O 
UNION  EXPORT 
SKIP.  A  skip  developed 
by  us  for  export.  Slop- 
ing sides  permit  nesting, 
thereby  saving  a  large  per- 
centage of  the  ocean  trans- 
portation charges. 


I 


i  Filling,  Land  Reclamation,  Canals 
I  and  Port  Works 

I  River  and  Harbor  Improvements 

I  Deep  Waterways  and  Ship  Channels 


execute    all    kinds    of    dredging, 
works    anywhere    in    the    United 


I  We    are    equipped    to 

I  reclamation    and    port 

I  States.  I 

I  CONTRACTORS  to  THE  FEDER.AL  GOVERNMENT  I 

H  Correspondence  Invited  from  South'  | 

I  ern      Officials     and      Ccrporate     and  | 

I  Private      Interests      Everywfiere,  | 

I  Largest  Plant               Lonn;est  Experience  i 

I  Atlantic,  Gulf  and  Pacific  Co.  | 

I  New  York                                                               Houston,  Texas  | 

I  21  Park  Row                                                                  Scanlon  Bldg.  f 

.iiiiiiiimiiiiiiiiiiiiiiiiii iijLiiiiiiiiiLiimimiiiiiiiiiiliiiiiiiiiiiimiiiiiiiiiiJiriiiuiiiiiiiiiiiiiiiiiiiiijiiiiii imiii iiiiiiiuirii^ 


iiiriiinitimiiiitiiiiiiimiiiiniriilrMiriiiirittiiiiiiiriiiiiitiiriiiiiiiiiiiiiriiiniiiiiiiiiiiiiiiiiriiiiiiiitimitiitiiii^ 


CONVERTIBU;  .\ttachment  Oper- 
ates    %-yd.    clamshell,    skim 
scoop,    ditcher    scoop,    dr^g 

shovel,  magnet,  or  hook. 


L    I 


BAY  CITY 

CRANE 

EXCAVATOR 


Model  16 


One 


machine — Many  uses  ■ 
ine  Versatile  Bay  Citj'  | 
never  need  be  idle.  i 

A     profitable     investment  j 
for  every  contractor.  j 

Write    for   Circular    12     \ 

Builders  of 

CRANES 
EXCAVATORS 
LAND  DREDGES 


As  a  Ditcher 


Walking,   Track   Cra^ 
and    Floating    Typ< 


IFriie  for  nenv  Catalog  published  Aprils  1923* 

UNION  IRON  WORKS 

Lackawanna    Siding 

Hoboken,  N.  J. 


UNION  ^ai^fiJ-^ 


fT      SCOOJJ 

=        euf  ad  ■Ut  last  issite. 
piiumiiiiiuimiiuiiuriuiiiiiiiiiiiiuiiiiiiiiiii 


■•niiiMiiiimimiimiiiiriiiMiriitiiiriiiiiiiiiiiiiitiiiniriiiriiiriiiniitiiii 


SAUERMAN 

JUNIOR 

CABLEWAY 

For  small  gravel  pits  and 
ligrht  work  in  digg^iiig- 
material  from  under- 
water, this  inexpensive 
new  type  of  cableway  ex- 
cavator is  a  labor-saver. 
Just  like  our  lar^e  stand- 
ard machines  only  not  so 
heavy  and  hoist  is  port- 
able. Ask  for  Bulletin 
123. 

SAUERMAN  BROS. 

432  S.  Clinton  St., 
CHICAGO 


^iiiiiiiiiiiimiiiiiiiniiiiiiiiiiiiiiuuuiiufuiuiuimiiiiuiiiiiiiiiiiiiiiiumiiiiiuiiiiiiitiiiii 


BAY  CITY  DREDGE  WORKS 

2603  Center  Ave.,  Bay  City,  Mich. 


iliinruiuiiiiiiiiiiliic 
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UDGERWQDD 
HOISTS 

They  do  the  work  at  a  profit  to  the  user 
Built  in  types  to  suit  all  contractors'  uses 

BRANCH  OFFICES: 
Philadelphia,   Pittsburgh,  Chicago,    Cleveland,   Los   Angeles, 

Seattle,  Detroit    Portland,  Ore  .  Birmingham,  Ala., 

Sao  Paulo.  Brazil,  Rio  de  Janeiro.   Brazil.  London,   Ejigland, 

Woodward,  Wight  &  Co.,  Ltd..  New  Orleans, 

Canadian  Allis-Chalmers,  Ltd.,  Toronto, 

Mexico,  D.  F.  Apartado  812 


./^T'^'t^c^^ 


HOISTS 


Gasoline 

DERRICKS 
CABLEWAYS 


LIDGERWOOD  MFG.  COMPANY,  96  Liberty  Street,  New  York,  N.  Y. 


15  HP.  with  Ln  Kol  Bngir 


qiiniiMiiimiiniKiifiiiiiiMMiiiiKiMiiiiiiiiMiiiiiiiiiniiiiiniiiiiiiiiiruiii 


Cntaln/J 

National 

Hoisting  Engine 

Co. 

Office  and  Worht 
300  Bergen  St., 
Harrison,  N.  J. 


MliiiiirrtllliitrriiiiiitirMiiriMtliitfiiirriiirrilllllimillMlinill 


PATTERSON 


-inff  strap.    Widely 


Snatch     Blocks 
Hhrav,?9 

...,    ri-'inff 
job 

Write  lor  Calalor  No.  22 

W.   W.   Patterson  Cp., 

50  Water  .Street,  Pitt.burRh,  Pa 

■^•ronmiiiininHniiijiiii iiinniinimi iiimmiii m< niiciiiiimriiuiiMimmiiiimiiiromiiiiniraiiiiminmiii 


Extra    Heav) 

Double  (TOM-  riveted  f* 
fortred  wwivel  tiook.  In- 
iiM-d  on  many  biff  coii-tr 


•miiiriiiinnnMiiiiiiiiiniiiiMlllllll!lHluiiriiiiluui>i'irriri(itiiiii tiDitii tuiiiiiitM, 

STROUDSBURG 
HOISTING  MACHINERY 

STEAM— ELECTRIC— GASOLINE 

FOR  ALL  PURPOSES 

Catalog   Upon  Requett 

STROUDSBURG    ENGINE   WORKS 

Slro"<l»l."re.  P». 


Dobbie  Derricks 

and  Hoists 

Stocks  of  Fittings,  Blocks, 
Sheaves,  Winches,  etc.,  car- 
ried by  our  agents — 
G.  S.  Green  Co..  New  York. 
Beekwilh  Maihinery  Co  Pitts- 
burith.  Cleveland.  Charles- 
ton. W.  Va. 

P.  I.  Perkins  Co  .   Boston 

I  DOBBIE  Foundry  &  Machine  Co. 

I  Manufacturers 

\  Niagara    Falls,    N.    Y. 

pLiiiiinMiiiiiiriiiHMiMiiMiiiMMiiiiiiiiiinrMiHiiMriMnMiiHiHtMiuMintMMiMinMiHhiitiiMiiiiiiiMtiMiiiiiiiiiiiiiiiiimMnwmmiM 
iHiiiiiiMHtiifiMiinMrMMtM!fMtMiiiMirrnirMnfMitMiitiii<nMirtriiitrMitriiiiiiinrMiiiiiniiiirMiiiriitrriiniiiirrMtiittlimiiniiiHmM 

Dependable  Wire  Rope 


i|   I  t-  V    M 


■;") 


ileiiiiie?,  '  Kt,l  .siirfi,,!,  Will  l<i<|ic  i>  wear  resitting 
al  every  jinint.  Ilo  unusual  comliinatinn  of  strength, 
innghncss  anil  elasticity  make  il  rrnnnmical  as  well  as 
dependable. 

Established    18S7 

A.  Leschen  &  Sons  Rope  Co. 

St.  Louis,  Mo. 

New  YorU  Chicago  Denver  San  Francisco 
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M  TRADE     MARK"ir      7* 
UND   Y 
ESTABLISHED  1869  M. 

BRICK  MASON'S 

ELEVATOR 
If        HOIST 


IDEAL  for  use  in  building  construction  for 
light  hoisting.  It  is  especially  adapted  for 
double  elevators  carrying  building  materials,  be- 
ing provided  with  large  elevator  sheave  wheel 
clutch  to  the  drum  shaft. 

J.  S.  MUNDY  HOISTING  ENGINE  CO. 


NEWARK    NEW  JERSEY    USA 


Clyde's    Greatest    Asset- 
Hundreds  of  satisfied  customers 
who  always  specify  Clyde 
Equipment  on  repeat  orders. 


Youll  take  pride 
in  your  Clyde! 


Clyde  Iron  Works  Sales  Company 

DULUTH,  MINN.,  U.  S.  A. 
Sole  Distributors  for  Clyde  Iron  Works 

I  NEW  YORK     NEW  ORLEANS     SEATTLE 
CHICAGO         JACKSONVILLE 


1^ 


.a. 


250LB1TO    £*5^^^^S 
500TONS     V.1</\TH^^ 

Designed  for  the  Poteer  Plant 
The  Cleveland  Crane  and  Engineering  Co. 
•  Wicliliffe,  Oliio 

Sales  omen:  5(1  (lunch  .St..  New  York  City;  511  Karmns 
Bank  Bids..  Pitlsburgh.  Fa.;  557  Railway  Exchange  Blilg., 
Chicagn.  111.;  2401  Ch(stnut  St.,  Philadelphia,  Pa.;  llli 
E  Laincd  <it     Detroit    Aiich  •  500  Arch  St    Pittsburgh  Pi 


"TOLEDO  CRANES" 

Fulfill   Every  Requirement 
Save  Time,  Labor  and  Space 

THE  TOLEDO  CRANE  CO. 

BUCYRUS    OHIO 


MOORE  SPEEDCRANE 

A  lightweight,  flexible  speed  crane  that  repre- 
sents the  gnattit  advance  made  in  crane  construc- 
tion in  the  past  20  years. 

Has  a  single  universal  clutch  that  swings  the  crane, 

propels  the   machine,  raises   and  lowers  _  the  _  boom. 

.Send    tor   litcratwe.  * 

MOORE  BROS 

New   York   L  fe   Bid        Ch  cago    III 


.ItlliriKllrdirnniiiitiii 
^nilllltllltiirintininii 


"Marions"  Pioneered^ 

In  Big  Operations — I 
They  Still  Lead| 

The  Marion  Steam  Shovel  Co.l 
Marion,  Ohio,  U.  S.  A.i 

"■-**^    M  ,1     ITII^IIJ     II  - 

MIIIKlMIIMnKrilC 


BflOWNING 

LOCOMOTIVE 


?  A    Giant's    Strength 

I  With  a  Wizard's  Deftness 

I  THE  BROWNING  COMPANY 
=  East  162nd  St.  &  Waterloo  Rd 
=  Cleveland;  Ohio 


iiniiiiiiiiiiiiKiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiuiuiuiiiiiiiiiiiiiiiillllliiiniiiitiHiliiiilililliiiiiiiliiiilliillKr 


niiinuiniiiuiriiiiiiiiniiniinij iiiiimiiiiiiiiiiiiiiiiiimriiiiiiiiiiiiiLiniiiMiiiii^      ^'iiriiiiiiiiiiiiiiiiiiiiii>iiiiiiriiiiiiiiiiiiiiiiiiiiiii>iiiiiiiiiiiiiiiiiiiiniiiiiiiiiiniiiiiiiiiiiiiiiiiiliiiitiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii£ 


Roebling  Welding  Wire 

I  For  Electric  Welding  | 

I  For  Oxy  Acetylene  Welding   | 

I         John  A.  Roebling's  Sons  Company  I 

Trenton,  N.  J 


CRANES 

All 

Types 


CDRPDRATIDN 

HAHVEV-ILL..   U.S.A. 


Foundry     | 
Equipment  | 


I  iiimimni    m  mi 
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The  AMLLIAMS  Closing  Arm. 
with  HlieaveH  in  tandein, 
(rivet*  the  "Hercules"  nn- 
rlTalled  po^ver  for  biting  into 
hard    materials. 


When  the  digging  looks  "Too  tough 
for  a  clamsheir* — 
the    Williams    Hercules 

Take  the  advice  of  concerns  like  the  Kirkpatrick  Sand 
86  Cement  Company,  who  have  tried  out  different  makes  of 
buckets  in  the  hardest  digging.  They  will  tell  you  that  the 
Williams  "Hercules"  h?s  dug  successfully  in  material 
that  was  too  hard  for  an  orangepeel. 

The  "Hercules"  digs  hardpan,  tough  clay^ 
cemented  gravel  and  imbedded  boulders. 

If  you  have  hard  excavating  to  do,  you  don't  have  to 
experiment.  The  experience  of  many  contractors  has 
demonstrated  the  ability  of  the  "Hercules"  to  dig  hard 
materials —  and  the  reliahilily  of  this  powerful  bucket 
is  covered  by  the  regular  Williams  guarantee:  All 
parts  guaranteed  against  hreal^age.  What  other  bucket 
but  a  Williams  can  you  get  for  the  hardest  kinds  of 
excavation,  with  a  guarantee  like  this  behind  it? 

If  you  are  going  to  have  some  hard  clamshell  excavation, 
just  describe  the  work  and  we  will  tell  you  what  you  can 
expect  to  do  with  a  Williams  "Hercults".    Write  us. 

'G.  H.  Williams  Co.,  Erie,  Pa.,  u.  s.  a. 


interesting        photos.        blueprints 
of    the    12  standard    types   of   clamshells 


Write  (or  Catalog  N. 


uimMiiriiinijiriiiiiiiiiiiiiiiuiiiirnniljiilil iiiiiiriiiiiiiii 


Get  a  Practical  Crane 


BOOM  can  be 
raised  or  low 
cred  under  load 
while  operating  — 
one  of  the  practi 
ures,  exclusive  with 

Write  us  for  interesting 
bulletins. 


BVEXS  Mod.i  10 
Full  Circle  Crane 


Alio  Auto-Crann,  Tniihanei,  Bucktii,  Hum,.  . 

THE  BYERS  MACHINE  COMPANY,  250  5)camorc  St.,  Ravenna, O, 


Speed  in  Construction 

INDUSTRIAL  CRANES 

itt  readily  adapted  for  Excavation  Work,  Pile  Driving,  Con- 
<  reic  Work,   llandliiii;  fJrcnl  Iron,  Timber  and   SiccI   Unil«. 

Oar  Coldm  Annivertary  Catalog  rtow  r*ady  for  mailing 

INDUSTRIAL  WORKS 


BAY  CITY  MICHIGAN 

NKWYOBK  finCAfiO  l-HII.ADKI.PIIIA  HKTKOIT 

Halra  Kntln-^ra  In  all  prInrlpRi  rllli-. 

BUILDFRS  OF  CRANES 
FOR  50  YEARS 


1873 


1923 
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O.  S.  Dependable 

Buckets    I  I  AUTypes 

Buckets 

Buckets 


Buckets 
Buckets 


All  Sizes 


All 


Purposes    i 


ORTON  &  STEINBRENNER  CO. 

Offices:  Chicago  III. 
Factory     Huntington     Ind 


OSGOOD 
Heavy  Duty  Steam  Shovels 

Have  you  seen  one  of  them  at  work?  A 
regular  giant  for  digging.  Easy  to 
operate — low  operating  and  maintenance 
cost — and  fast.  Will  go  most  anywhere. 
Has  interchangeable  trucks  and  can  be 
converted,  easily  and  quickly,  to  Clam- 
shell or  dragline. 

%  and  1  yd.  capacities 
Ask  for  Bulletin 

The  OSGOOD  Company 

Marion,  Ohio,  U.  S.  A. 


VULCAN 

Clamshell  and  Orange- 
peel  Buckets 

Dredging  Buckets.  Hydraulic 
Dredging    Equipment.    Com- 
plete    Dredges.       All    work 
esigned   and   finished   in  onr 
own  plant.    Backed  by 
50    years'    experience. 
Repairs  to  all  types  of 
Buckets  and   Dredges. 


McMyler 


VULCAN 

Iron    Works,     Inc 

Jersey  City,  N.  J. 


LAKEWOOD 
CLAM  SHELLS 

for  digging,  dredging 
and  handling  -  send 
for  descriptive  bulletin 


The  Lakewood  Engineering  Company 

•    Cleveland.     U.  S.  A. 


Complete  Paving  Plant 

iiir.c     Maihir.os,     Subr 


S[cel  Towers.  Ch.uif 
Dut>-  and  Smjil  Mi« 
Hoppcn.  Orts. 


Ibucketsi 

clani'Shell  and  orange  peel 

Locomotive  Cranes  •  Bridge  Cranes  i 

Equipment  Eor   Moving  Materials  I 

I  The  McMyler-Interstate  Co.  | 

I  CLEVELAND  | 

Interstate 

-riij iiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiiiJiiiiiiJiiiiiiiiiiJiimmiiiiiiiiiiiiiiiiiiiiiiuiiiiLJiiiiiiiiiiiiiiiJiiiiniiiiiiiimi iimimiimiE 

Jlllllllir IJIIJinillllllJJIIIIIIIIMIIIIIIIIIimillllllllllllllllMIIIUJIIIIIIIIJIIIJJIJIIIJUJIIJUUUIillJJIUUllUJUJJIIJIUIIIIUlJJIUUIIllUIILi 


CLAMSHELL    BUv>KET§ 

Bui  It  by  master  bu  Mdere  for  viaty:  kind. 
Of  digging  or   rehahdUhgi.     One,  two;. 
three  or  four  line  buckets   buiK  to     :. 


BLAW- KNOX    CO M  PANY 

)i   Farmers    Bank    Building,    PITTSBURGH;   PA. 


iiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiniiuiiiiiiuiiiiiiiuiiuiiiiiuiiuiiuiuiiiiiuiiuiiuiuuiuiiiuiuuiiuui 
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RAILROAD  CONTRACTORS 

prefer  the  Owen  Bucket  because  of  its  adaptability  to  the  work,  at 
hand.  They  have  found  the  "Owen"  equally  efficient  when  loading 
or  unloading  sand  and  crushed  stone  as  when  digging  for  abutment 
footings.  They  buy  one  bucket  now  for  both  classes  of  work  where  Hvo 
types  were  used  heretofore  because  the  "Owen"  adjustable  features 
of  weight,  digging  power  and  closing  speed  enables  it  to  meet  every 
material-handling  requirement  in  the  wide  range  of  work  encountered 
in  railroad  construction.  This  feature  is  illustrated  and  briefly 
described  under  Reason  No.  4  in  Pamphlet  No.  11.  This  is  one  of 
8  reasons  based  upon  8  new  and  exclusive  features  of  bucket  construc- 
tion, outlined  below,  contained  in  this  pamphlet  covering  our  Type 
"J" — The  Railroad  Contractor's  Bucket.  Act  now.  Get  Pamphlet 
No.  1 1  for  your  file  today. 

THE  OWEN  BUCKET  COMPANY 

533  Kirby  Bldg.,  Cleveland,  O. 


WERE  ARE  6  REASONS 


uhy  Owen  type  J  Buckets  Cost  lycss  to  <  )pcratc,  are  more  durable 
and  insure  a  bigger  day's  work. 

1.  60'a   of  entire  weight   i«   in  the  center,   ami   at   llir   lu>vr«l   point   of  tlir 
bucket  when  open. 

2.  rndimininhed  rioting  power  of  five  to  one. 

^.  Lever  type  arm  hrackel*  increase  digging  power. 

4.  riii«ing  <>peeH,  digging  power  and  weight  adjintable. 

5.  Kqir  lead"  to  clo«ing  cable  injure  maxinnini  lite. 
I,    Cutting  eilge«  or  teeth  hit  the  material  (ir«l. 

7,   V-»hape  arm  con»lriiction  pre«erve«  rigidity. 
i<     llingf  a««eml>ly  guaranteed  nnbreakable. 
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Color  and  Turbidity  of  Water 
Determined  with  Accuracy 

Water  is  often  "colored"  by  vegetable  mat- 
ter or  "turbid"  from  mud  and  silt  carried  in 
suspension.  When  water  is  used  for  a 
municipal  supply,  color  and  turbidity  are 
always  objectionable;  when  furnished  to 
industries  either  quality  is  usually  harmful 
to  the  products. 

The  U.  S.  Geological  Survey  Design  Color  and  Tur- 
bidity Determining  Instruments  hafcd  on  the  Platinum- 
Cobalt  methods  of  color  measurement  devised  by  Allen  Hazen,  C.  E.,  make  possible  at  >mall  cost  the 
i~cientific  determination  of  color  and  turbidity  of  water. 

We  are  prepared  to  furnish  complete  sets  of  these  instruments  packed  in  neat,  pocket-size  cases  ready 
for  immediate  use  in  the  field. 

Se/itl  for  Bulletin  No.  41 

Builders  Iron  Foundry,  Providence,  R.  I. 

"Builders  of  the  Venturi" 
NEW  YORK  CHICAGO  PHILADELPHIA  PITTSBURGH  ATLANTA  D.\LLAS 

SAN  FRANCISCO        LOS  ANGELES        KANSAS  CITY         PORTLAND,  ORE.         TORONTO         OTTAWA 


lUiiliiilliliiiiiiitiiiiiiiniitiiiiiiiiiniiuiiiiiiiiiiiiiiiiiuniiiumuiiuiniiHiiMijiiuiimumiiiiniiiimuiB 


"WATCH  DOG" 


WATER  METERS 

Accurate 

Durable 

Efficient 


GAMON  METER  COMPANY 

Main  Office  and   Works: 

NEWARK,  NEW  JERSEY 


HERSEY  DISC  METER  MODEL  HP  which  is  the  Hifrhest  type 
ot  Frost  protected  Meter  and  HERSETY  DISC  METER.  MODEL 
HD  wiiich  is  llie  Higliest  type  of  Divided  or  split-ease  Meter,  are 
the  produet  of  thirty-five  years'  experience  and  refinement  in  the 
maiiufaclure  of  Water  Meters.  These  Modes  e.\cel  all  Meters  ol 
all  makes  in  all  those  essentials  which  go  toward  makin?  excep- 
tionally di-sirabie  Meters. 

HERSEY  MANUFACTURING  COMPANY 


nluuiiiiiiiiiiiiiiiiiiiiiiiriiitMiriiiriniiirMiiiiiiiitiiiiiitMiiiiitiiiiMiiiiiitiiiiiiriiiMiiiniiitriiMiiiiiiiinriniiiriiuiiiiiiiiiiiiiiiniiiiiiitiii: 
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Trident  Meters 


Made  Avhere  the 

Spirit  of  Craftsmanship 

dominates  automatic  machinery 


A  series  «/  eif/il  /lum/in-inlcretl  If  iters  describing 
every  step  in  llie  mnkinif  of  Trident  Meter) — get 
acquainted  ivitli  these  famous  "Bill  to  Jim"  letters — 
send  for  your  cofilei  today. 


Neptune  Meter  Company 

Pioneers  in  Meter  Prngrcss 

50  Hast  42nd  Street 
New  York  City 


nniiinn     fhlrmn 


Sun  hranrl.ro     Ml«nl«     l.i.    \n.rlr.     Hrnlllf     I-'irllnml     M.  1  ..il...  Mo 
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Made  for  maxiinum  service      * 
Trader  i^ot  merely  the  axrera^dll 

JENKINS^ 

^^^^^^^  Automatic  Equalizing; 
Stop  and  Check  Valves 

(Also  known  as  "Non-Return"  Valves) 

This  valve  automatically  shirts  off  the  i 
flow  of  steam  from  header  to  boiler  in 
case  a  tube  should  burst  or  other  in- 
ternal rupture  occur,  thereby  suddenly 
reducing  the  pressure  in  that  boiler. 
They  prevent  one  boiler  from  working 
at  a  lower  pressure  than  another. 

Their  installation  makes  it  impossible 
to  accidentally  turn  steam  into  a 
boiler  which  is  being  cleaned,  because 
the  valve  can  be  opened  only  by  the 
pressure  in  the  boiler  to  which  it  is  \ 
attached. 

Made  in  extra  Heavy  Globe  and  Angle  I 
Patterns  —  Iron  Body  for  working  I 
steam  pressures  up  to  250  pounds;  I 
CastSteel  up  to  350  pounds. 

Send  for  descriptive  Jolder 

JENKINS  BROS. 


Seclional  L-ieu;  Fig.  293- 
Extra  Heavy  Iron  Body 
Automatic  Equalizing 
Slop  and  Check  faille. 
Angle  PaUern. 


80  Whi 
524  Atli 
133  No.  Se 
646  Wash 


tic  Ave 
eventh  St 
gton    Blvd 


.Boston 
Philadelphia 
..  ^    Chicago 


Always  marked -witK  tKe'Diamond"  | 


l^^P^^j^llenK^ 


nil iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiniiiiiiiiMrniiiiimiiiiiijii; 


WATER  METERS 


# 


PITTSBURGH  METER  COMPANY 

East  Pittsburgh,  I^a. 

NEW  YORK— 30  Church  St. 
CHICAGO — 5  So.  Wabash  Ave. 
KANSAS  CITY — Mutual  Bide. 
COLUMBIA — 1433   Main  St. 
SEATTLE — 1038  Arcade  Bldg. 
LOS  ANGELES — Union  Bank  Bldg. 


Kim 


Md 


They  were  Ludlow  Fire  Hydrants — 
because  of  their  simple  construction, 
non-freezing  feature,  freedom  from 
binding  and  water  hammer,  and  the 
patented  device  which  prevents  flood- 
ing, should  they  be  broken.  As  can 
be  seen,  the  Ludlow  Fire  Hydrant 
is  of  the  gate  type. 

Get  the  Ludlow  Catalog  on  Valves 
and  Hydrants. 

The  Ludlow  Valve  Mfg.  Co. 


Troy 


New  York 


iniiiiiiiniMiiiiiiiiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiiitiiiiiiiMitiiiiiiiiiiMiiiiiiiiitiiiii^.^     «< 


i  BRANCHES:     New  York,  62  Gold  Street:  Boston,  112  Water  Street;  = 

=  Philadelphia.  Harrison  Building:  Pittsburgh,  First  National  Bank  i 

=  Building;    Chicago.    633-635    The    Rookery;    Kansas    City    Office.  = 

=  R.  A.  Long  Building;  San  Trancisco,  Calif.,  W.P.Horn  Co..  Rialto  S 

i  Building:  Los  Angeles,  Calil..  W.  P.  Horn  Co.,  KerckhoH  Building.  S 

=  Southern   Representative:  = 

=         W.  F.  Wilcox,   1206  Fourth  National  Bank  Bldg.,  Atlanta,  Ga.        = 

niiiiiiiiiiiiuiiiiiiiiiiiiiiiii iiiiiiii:iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiniMiMiiMiiiiiiiiinirnmimnniimimiiMiiiiiiiiMiimiiil! 
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WORTHINGTON 


A. 

Meter  frozen,  showing 
compression  of  frost 
clamps 


Meters 


The  upkeep  cost  of  35,000 
Worthington  Model  "G" 
meters  was  four  cents  a  year. 
Worthington  frost  clamps, 
save  money  in  winter,  too. 
Ask  for  proof. 


WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION        f 

Executive  Offices:   115  Broadway,  New  York  City  = 

Branch  Offices  in  24  Uric  Cities  W.68  | 

!iiiiiniitilliinillilliMllMllllliillllillillllMlllllllliiiiiiltMlllllllH 

IIIIIIMItlllllllllNlllllllllllllllllllllllllllltlllllllllllltinillllllMIC 


Easily  Carried 
By  One  Man 

I  This  light,  durable  machine 

I  will  be  sent  on  approval  for 

I  30    days    trial       If    not     as 

I  represented,  send  it  back. 

I  Corporation 

I       Tapping  Machine 

I  Write  for  latest  bulletins  of 

I  this    and    other    waterworks 

I  appliances. 

f  The  A.  P.  Smith  Mfg.  Co. 

I  East  Orange,  N.  J. 


iiiiiiiiiDiiiiimiiiiuiuiiiiiimiii: 


SrlllllimiiiilililMiiNiiiii 
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JIIMIIIIIiriMHIIUMI 


J40,ooo,ooo  Gallons  of  IVater  are  SlrriliznJ  Each  Day 

at  the  Dunwmdic  Imlallation  of  IV  &  T  Apparatus 

for  New  York  City's  IVater  Supply 

TJ  KFORE  chlorination  the  typhoid  fever 

death    rate  in  the   cities  (if  the    United 

States  was  over  25  per  100,000. 

Now  with  chlorination  it  i".  less  than  5. 

The  only  safe  water  supply  is  one  that  is 
sterilized. 

VV  A  LLACE  GfTIERNAN 

COMPANY,  INCORPORATED 

Mnnufaflurers  of  Chlorine  Control  Apparatus 

NPW  ARK    M  W  JPRbEY 


'"" """"" 'I    li'niiiiiiiiiiiiiiMiii iiiiiiuiiiuiiiiiiiiimimriiii>iiniiiiMiniiimiiiriiiiiimi;iiiriiiiiiiiiiiiiiriiiiii mm jiimrimiiimiuiotf 

I  =  dumber  Two  of  a  series  of  four  adveriistmenis  explaining  the  = 
E  =  ttdnplah>htb  qf  Simplex  Pilot  Tube  Meter  as  an  accurate  hudraulic  ^ 
=     =     measurina  device.  i 

THE  SIMPLEX 
1 1 PITOT  TUBE  METER  I 


is  adapted  for  use  in  water  mains  | 

of  any  size,  and  for  the  measure-  i 

ment  of  water  at  any  pressure  and  I 

at  any  velocity  down  to  Y2  foot  per  I 

second.     It  is  widely  employed  for  i 

metering  flow  in  :  | 


Discharge    mains    fr 
and  filtration  plan 

Pipe  lines   from   stor 


Distributio 
Water    sup 


supplied    to    th 

lions    of    the    riant,    or 

plied   for   special    purpo 


in  industrial  estab- 
ding  the  total  water 
ntirc    plant,     to    sec- 


Cut  shows  standard 
Simplex  Meter  K  s; 
ist«T  connected  to  a 
Simplex  Pilot  tube 
Mhicli  is  ins"rtpd  in 
the  pipe  line. 

Interesting   data   on   "Pitot   tubes    and   their    I 
practical  application"  sent  upon  request —       I 

"Simplex  Inslalliitiuns  Give  Sdlisinilinit."  I 

Simplex  Valve  and  Meter  Company         I 

300    Fidelity    Building,    Philadelphia  | 

MAMF.VCTIRERS   OF    MKTKRS    AMI   R  ATK    <  OSTROI.I.KRS    OF  = 

TIIK    VEMTRI    TVPK.    (..\l(;F>    AM)    OTIIKK    WATKR    WORKS  = 

BKM(»  I 

iNinitninmiiriiiriiirHiiiitiiMtiiriiiMinitiiiiMiiiiMniinriiiiiiiiiiiniiKiiiiiMiiniiiniiiiiiiniiiiMtiiiiiiiiiiiiiiiiitB 
iiirriiuiiiriiii(iii(iiiriitiiiiMiriiiiiiniiitMiniiiniiiniiiiiintiiiirriiiiri)iittir(iiiiiiiiiiiiifiiiiriiiintiiiiiiriiiiiMirMiiiiiiiii)iiuilliiib 


iliiiniiiiiiiiiDinirntiiiMiitiii 


'Jeciro  Bleaching  Gas  Co.f 

1^^        PIONEER  MA.MTACTi;RERSy^LIOl'IDaiL0RlSt    1 

Ph"t  SJAGAJIA  rAUi./fY  | 

l«  KMt  4lil!llr««l.  Nf«  Y  -It   ffit/'offoo/r'f  I«S  W.  MommM.  | 


'^ 


WATER-//;  ttc  use 

Filti.ilion  ;ind  Wain 
Soltcning  Plants 

ROBERTS  FILTER  MFC  CXX 

I'AP.ni- PA   Ml- );..<  (iiLr  n„i  u„  itu. 


:^ 


iiiiiiHniiiiiriiMimrMitiniiillitiiinitiii 


wnnnnnmi 


CHLORIDE  OF  LIME 

For  Purifying  Water 
Pennsylvania  Salt  Mfg.  Company,  Philadelphia,  Pa.,  U.  S.  A. 


irMiiiiMiiiiiMiriiMtiiininHiMiii 
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aniiniiiiiiiiiniMiiiriiiriiriiniiiiiiiiiiiiiiriiiiiinitiiiMimit MiiiiiiiiiMiiiiiiimiiiiiuiiiiiiHimiiniiiiiimitiinmiiiiiiitiitiiriinii^ 


MICHIGAN 
PIPE 


Puts  Real  Pipe  Value  Into  the  Trench 


Low   Initial   Cost 
Low  Labor  Cost 


Exceptional  Performance 
Shipment    from   Stock 


I  Said    a    waterworks    engineer:     "My    investigation    brought 

I  to  my  knowledge  a  waterworks  in   Indiana  with  28  miles  of 

I  Michigan  Pipe,  with  an  extremely  low  maintenance  account." 

I  The  Michigan  Pipe  Co. 

I  Dept.    17,    Bay    City,    Michigan 

I  Oklahoma  City,  Okla..  105  W.  16th  St.;  New  York  City.  N.  Y..  523 

i  Fifth   Ave.;    Chicago.    111..    Letter  BMg-.,    15    E.   Van    Buren:    Boston, 

5  Mass..  Room  1131,  Ohver  Bldg-.;  Cleveland.  Ohio.   919  Ulmer  Bldg.; 

i  Chattanooga,  Tenn.,  703  James  Bldg.;  Philadelphia.  Pa..  318  Widener 

i  Bldg.:  Pittsburgh,  Pa..  323  Fulton  Bldg. 


^illirtiiriiiiiiiiTliiiiiiiiinii 


iiiiiiiitiiitiiiiinriiiiriiiniiMiitiiiMiifiiiiiiriiiriitiiiriiiriiiriiiiitiiiiiiiriiitiiir'iiiiiiiiiiiiiirMiriiiiiitiii? 
iiiiitiminiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiMiiiiiiiiriiiiiiiiiitiiiiiiriiiniiiiiiriiiiiin 


iiiiiilliilililiiii^ 

iFiiiiNiiiiliiiiliB^R:^ 


333    West    25th    Place,    Chicago 

New  York  Office:  Woolworth  Bldg. 


TiiiiMiitMiMMUiMnitnmiiiiiMiiiiiinrMiiiiiiiiiiiiMiiiiiiiiiiuiiMiiniiiiiiiiiiiiiiiiiniMiiiiriiiiniiiiiiiiiiiiiiiifiiiniiniiiiiMiiiiiiiiii^ 
Hiimiirniiiiiiiiitiiii[iii[iiiiiiiiiiitiiitiMiiiiiMitiiiMiiiii[iMiiiiiiiiMiiiiiniiiiii] 


WATER  SOFTENING 
AND  FILTRATION  PLANTS 


A-MKKICAN    W.ATEK    SOFTENER    COMPANY 
4th    and    LEHIGH    AYES.  PHILADELPHIA.    PA. 

No  affiliation  or  working  agreement  with  any  of  our  competitors 


jimiiiiiiiiiiiiniiiiiitiiuiiiiiiiiiiiiiitiii 


iiiiiiituiiiiiiiiiiiiitiiiiiiiiitiiiiiiiiiiriuiiitiiiiiimiiiiiitMiiiiiiimiiniiiiiiiriitiiiiiiiiiiiiiiiin 
iiiiiiniiiiiiiiiiiiiiiiiiiiinimiiiimiMimmiiiiiimrmiiMimirtiiimimmiiiiiuiiim 


TER 


\,r 


c/" 


FILTERS 
SOFTENERS 
STERILIZERS 
'nclusinal'CAhwidpal-''Dowcs(ic-Swiwmltig?opl-<! 
BEAR  BRAND"'  LIQUID  CHLORINE 
.*:.,       CALIFORNIA  FILTER  CO.      ^  = 

iiriiMiMiriiiMiiMiiiiiMiiMiiiniiiiiiitiiMiiMiiitiirniriiiMiiMimiinniitiiiitinirniiiiiiiiiiiiniiniiiiiMiiMiiMiiniiuiiriiiinu^ 
•JiiniiinimiMiuimimiiimimiMiimmiimiimiminiimiiimiMiimuuuiimiiiMiiiiimimmimiinimiiiiiiuiii 

I  SLUICE  GATES  | 

I  Shear,  Flap  and  Butterfly  Valves  | 

1  FLEXIBLE  JOINTS  i 

I  COLDWELL-WILCQXCO  | 

I    NEW  WINDSOR.    N   E  W  B  U  KG  H     N.^     1 

TnmiimiiiiiiiinmMiiiiMimmiiiiiiiiiiMiiMiiiiiMriiiMiiiiiiniimimniiiiiimiiiiiriiiiimmimiiiiniiiiiiiimnimimimiimiiiimJiir; 


tiuiiiitiniKiimiu 


Douglas   Fir   Continuous    Stave 

WOOD  PIPE 


I  "Standard"  Wood   Pipe  = 

STANDARD  WOOD  PIPE  CO.  | 

Williamsport,    Penn.  s 

ri  mill  I       nil    I   I  II  I   I   I  I  I       I   II  I      I  iiu»iiiiiiiii;i:ii:i!iiiniuiilliliniiiiiiiiiiiiiiiiMimiiniiiiiiiiiiiiiiiiil 
J  I  iMiiiiiiiiniiiiiiiiiniiiiiiiiiniiiiiiiiiiiiiiiijitiiniiitiitiiiiitiiiiiiMiiiii): 


Pacific 


REDWOOD 

AND 

DOUGLAS  FIR 


Pipe 


Write  for  Catalogue 


0  Rector  St.,  N«w  York  306  Market  St.,  Sas  Freuiciaca 

169  Washington  St.,   Chicago 


rKMiiiiiiliirniKiiiiiii 

inilililliilllinilllllilll 


nillllltllllllllMltlllMIIMIIItJIJItlJIJIllllJlllllllllllllilMllllllllllllNlltlllMIDilMlllllllir; 

lliiilllllllllllllllllllliiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiillllllllllinillllllliliiiiiiiiiinniitiliic 
Save  25%  to  50%  by  using  | 
Wyckoff  Wood  Pipe     | 

instead   of  Cast   Iron  Pipe    = 
i     Cheaper.     Lasts    as    long.     Delivers    more    water.     Get    catalogue.     | 

I    A.  WYCKOFF  &  SON  CO.,  ELMIRA,  N.  Y.    | 

I     Branches:  ATLANTA.  GA..  H.  H.  White.   1503  4th  Nat.  Bank  Bldg-.     I 
=  SCRANTON,  PA..  VaUey  Supply  Co..  Coal  Exch.  Bldg-.  | 

^miimminmmiiinMimimMimimMiirirniniiiiuiiimimuMimiiiiiiniitiiiMiuimmitnuiiiiiiiiniinmiiuiNiiiiitriimiiimi^^^ 
umitMiriiiinininiiniiiiiiiiiniiiiinitiiniiriiniininiiiiiiniiuiittiiiiiitiiiiiiniinirnriiuiriiiniiiiniiiiiniininiitiimiinirn 

I  CONTINENTAL  (wood)  PIPE| 

I  CONTINUOUS  STAVE   AND   MACHINE   BANDED  | 

(Plain  and  Creosoted)  = 

CREO-WOOD   FLUJIE  WOOD    CONDUIT  | 

Write  for  Catalog  | 

CONTINENTAL  PIPE  MFG.  CO.  I 

Ballard   Station,   SEATTLE,   WASH.  I 

3904  Woolworth  Bldg.,  New  York  | 

fiiiiiiiiiiiiiiiiMiiimimuiimilliillliiiiiiiiiiiiniiiiiiiiiiiiininiiiiiiiNiiii 


JiiiiiiiiiiiiiiiiiiiiiniiillillilllliliiiiiillllllliiiiiiliiiiiilllliiiiiiMiiiiiiiitiiiijininiiniiniiiiiiiiuiiiiiiiiiiimiiiiiiiiiiiiiiiiriiiiiimilllllilb 


I    AMERICAN -CREOSOTED    5 

M     AMERICAN  WOOD  PIPE  CO.  INC.     4- 


SlimmmmmiiiiniimmiiiiiMiiiiiMiiiiimiiiimiililliiMimiimiiiiiiiiiiiiiiiiiiiiiii iiinniiiimmimiimmiiiimiiiimiiiiiiir. 

iiMiiiiiiiliniiiiiilliniiiiiiiiiiiiiiniiniiTiiniiniiniiitiiiiiiuillllllitiiitiiiiiilllllll^ 
Hand  or  Motor  | 
Operated  Hydrau-  | 
lie  Gate  Hoists —  | 
Standard  Capacities  up  = 
to  60,000  pounds  i 

Dilts   Machine    | 
Works,  Inc.       | 

Fulton,  New  York     | 

niiiiiiiiuiiiiimiiiiiniiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiuiiiiiuii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimi iimiiiiii iiiiiimiiB 
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I        Warren  Foundry  &  Pipe  Company        | 

=  Manufacturers  of  i 


iiiiiitiiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiMiiiiimtiiiiiiiiiMiiiriiiiiiiiDiiiiiiiiiMiiiriiiiriliriiiiitriiiiriilirlli 


I    CAST  IRON  PIPE 
I   SPECIAL   CASTINGS 


]     He 
[    Fll 


ulvcrt — Tabes — Milled    and  3 

Endi*  —  Cylinders  —  Manhole  H 

and     Covers — Higrh-Pressure  i 

Fire  Service  Pipe — All  Sizes.  i 

I                                               Works:  Phillipsburg,  X.  J.  i 

=                   o  ,       ««=          1    Bowling   Green   Bldg.,    New  York  = 

S                   Sales   omees    |    oqi    Devonshire   Street,   Boston,    Mass.  | 

nilllllllliitiiiiiiiiiiiiiiiiiitiiiiiriiiMltniMir)iitiiiiitlliriiriitiiii)iiiriiiiiriiiiMtiiiiitiiiirtiiiriiiiii)iitiiniiiriiiiiiiiiiiiiiiiitllltllltiillllllln 
^iiliriliiiiiMiriiiiiiiiuriiiiiiriirMiriiinrrirrrrrinriiiniiiitriiitiiitiiiriiiiiFMiiittiniiiiiii 


"LEADITE 


>> 


NO  CAULKING 

Saves  50"c  to  75% 

Leadite  Joints  Improve  with  Age 

THE  LEADITE  COMPANY    1232  Land  Title  Bldg     Phllo     Pa. 


UNI7£RSAI^^IPE 


no  packing 


io  calhjnd 


no  bell  holes 


IJonhle-rlveled 
54-in.  diameter 
7   IG-in.  plate 
Weight  3Vi 
lbs.  per  foot. 


LOCK-BAR 

51-in.  diameter 
5   16-in.  plate 
Weight  209  lbs. 
per  foot. 


Logk-Bar  Steel  Pipe 

i>  generally  given  a  preference  of  3  in.  less  diameter 
than  riveted  steel  pipe. for  a  given  capacity — and  will 
carry  approximately  309'/  greater  working  pressure 
than  riveted  steel  pipe  of  siinilar  plate  thickness.  Its 
coefficient  of;fHction  is  the  same  as  new  cast  iron  pipe 
and  never  groins  less. 

.•\ltogether,  a  fine  investment.  See  our  full  page  ads. 
every  other  issue  for  detailed  discussions.  Send  busi- 
ness card   for  200-page  "Handbook  of  Pipe." 

EAST  JERSEY  PIPE  CO. 

7  Dey  Street.  New  York  City 


aiiuiimiuiiuiNiMiiiiMiiiiMiiiniiiiniiiiiiiiiiniiiiiniiiiMtnimiiiiiininiiiiinniiirniiiniiiitiitintittiiniiiiniiiiiiniiinii^  = 

I  U.  S.  PRODUCTS 

I  CAST  IRON  USICAST 

I  PIPE  CASTINGS  I    I 

I        United  States  Cast  Iron  Pipe  &  Fdy.  Co.        I    | 

i  General  Offices:  Burlington,  N.  J. 


iruilMiriitiMriiriiliiiiirriitiiiriiiiiiiiiii'MiiiiiiiiHiiiiriiriiiMiiiiMiiiiniiiiiiiiiitiiiilliiiiiiiiiiiiiiiiiiiiiiiiiDiiiiiiiitiiiiiiiiiiiiiriilliHHiin 
!>iiiiiiiiiiiiiinimiiiiiiiiiriiiiiiiiii iiiiiiiiiiiiiiiiifiiiiiiiimiiiiii iiiiiiii iiiiimiiiiiiiiiiiiiiiiiiiiMimiiiiiiiiiiiiiriiiinniiii>9 

I  Nicholas  Engel  I 

JOHN  FOX  &  CO. 

I  Ca»l-Iron    Water,   Ga$   and   Flange  Pipe,   Special   Callings,  | 

I  Fire  Hydrants,  Valves,  General  Foundry  and  Machine  Work.  | 

I        Woolworth  Building.  233  Broadway  NEW  YORK  CITY         | 

'4iiMniiriiiiiiriiiiiii)itiiitiiMiiiiiiiiiiiiiiiiiiiiiMiiiii)iiriiiiiMiiriiiiiiiiiiiiiiMiiiiiii(iiiiittiiiiiiiiittiiii miii 

uiliiiiniHiiiitiiiiriiiiU)lirinii>ililliriuillMiiiltriiMnirtinMlliiiiiiiiiiiiiiiiiiiitiiiiiiiriiiiiriiiiriuiirtiiiiriiiiiiiiiii)iiiii 

I        GLAMORGAN  PIPE  &  FOUNDRY  CO. 

i  LYNCHBURG.   VA. 

I  GENERAL  FOUNDERS  AND   MACHINISTS 

i  Manufaclurer.   of 


I  STRONG  AS  THEV ^PLATE  ITSELF  I 

ill, Ill mill iiiiniiiiiiMiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiimiiiiimmliiuiiiiiimiiimliiiiiiiiimiiiiiiiilim imiiiuuul 


LOCK-SEAM  SPIRAL  PIPE  For  Low  Pressure  Service 


alysls  hard  'sheet  steel 


Made  In  continuous  |pnirli«  up  to  30  lineal  leet.    Smooth  on  inside 
and    true   to    diameter      Wo    speeialiie   in    dredmng  _  pipe.  _  « e   also 
make    welded    Spir.il  Seam    pipe   ol   special    a      "'      " 
lor  heavy  dut.v  serviee     Write  for  parlirular 
For    nv-Pr<'<tu<-tt    Rp'-ornv   Pipe'.  J*"«''' 

I  Blvd.,  Chicago,  III. 

iiiiiiiiiiuiiiiiMiHiiiiiiuMiiiiiiuiiuiiiiiiiitlMHiiiniimiHiMiiiiiniiiiiiiii 


Svppty  Ltnet, 

tilvifing    and    tirrdnino 

ROBERTSON  BROS.  MFG.  CO.  5401  So.  Weate 


aiiiiiiiiiniiniiiiiimiiiiiiii iiiu uiiiiiuiiuiiiiiuuiiuiiiiiiiimiiiiiiiiiiiuiiiuiuiiiiiuumiiiiimiiiniimiimiiuiiuiiiiiiniiii^ 


Cast  Iron  Pipe 


I  For  Water  and  Ga»,  Flange  Pipe  and  Fitting* 

=  Western   Office:   S43   The  Rookery.   Chicago 

ntlllillllllllHlimiirilltllMllllilillllitlllliMlilimimilllMlllliriliinMiiiiiiPliiiiiiimiiHniiii mimniiiri 

siiiiiMii iiiiuiiiiliiTiiiMUiiiriirimiiliiiiiiMlliirillliillll i ininiiniMiiniii ciiim i iraiiiiiimmim| 


CAST   IRON   PIPL 

-AND     FITTINGS  - 

Americaxx  Ca.st   Iron  Pipe  Company 

Birmin.f  rikm  .       Ala.  ,.^.-^ 

lALE.S     OFFICES     IN     PR.1  NCI  PAL  CTTIFS 


0lllllflllirilllll(ltirilMII1IMlM1ir)ll1lllllt)llll 


^immnntiminrniirMriMiMniMiiniii?iitMirriirrriiiiiitiiiiiiiiiiiiiiniiHiriiiiriiiiMiiiiitirMniiiiititirnirmnriinrMtrTimnirimmimR 
imiiirimtiiniiiiiiiiiiimitiimiimiiiiiintiiimiimiiimirMiimiimiiimiiiiiirmr iuimiiimiii iitirMiiMiiiiittimiiiij 


TAYLOR'S  SPIRAt  l?»VETEII^(IPi'*W 


spiral    Kltrled   PIpi-.     I.nree  Mnmeter.      I.sp  ^Nel.lei)   ripr.     FornH 

Steel    ri|.e  I'lnnlT'..      ne,il,le   ItgU   .It.lnls.  i"-m\  fnr  Oatslo? 

AMERICAN  SPIRAL  PIPE  WORKS 

MChvchSuNlwYork  M.m  Oilio  ind  Works;  CHICAGO.  B«I  4«» 


Tirrrriiiiiiiiiiiiiriimi iMimirii iiiHlim ililimmiltmni 


"Mathews"'"'- '■■'"•'•'•  Off- 
Fire   Hydrants 
Valves 

Gate.    Foot    and    Check 

Cast   Iron   Pipe   and   Filling.,   Special   Castings 
I  For   Water,  Gas  and  High   Pressure  Service 

P  .  .        „......■■«■   iiiiiiirtriiiiiitHitllliiniHUlltftnMMlf 

%immmnniiiimiMimMiiinmniiiimniiiimiHiimiitmiHiitt  1 1 1  mtimmti  i . ."'  "uni. ""  i  r.- 


PHILADELPHIA, PA. 


IKMIIIimilDMMItr 


KFWane 


JOINT 

PIPE 


■IG^sT  Iron 


SluB  IM  In.         McWANE  CAST   iRON  PIPE  CO 
and  Up  nlrmlnsham.  AUham 

MNmnminMiiminliimniHlHiMiMiimin i>i>iii<mnMMi)ifrmi!iiiifiMttiiii:i 


/Va  Bell 
Half 

iriiimnfiMiiMmiiiimimttiifiiii) 
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If  you  haven^t 

Electric  Power 


A  gasoline  engine  driven 
pump  will  take  care  of 
your  pumping  require- 
ments. They  can  be  used 
for  gravel  washing,  sluic- 
ing and  supplying  water 
for  steam  shovels  in  the 
Rock  Products  industries 
or  for  fire  pumps,  tank 
pumps  and  general  sup- 
ply pumps  anywhere. 
Our  Bulletin  1632-F  de- 
scribes othe**  applica- 
tions. 


Bulletin   1632-F  Sent   on  Request 


opms 


1S64 


CENTRIFUGAL  PUMES 


RoTURBo  CENTRIFUGAL 

PUMPS 


Manistee  Iron  Works  Co.,  Manistee,  Michigan 


;:uiiiriiiiiiiiii(iiiii 


LE  COURTENAY 

CENTRIFUGAL  PUMPS 
(Lea  Courtenay) 

LE  COURTENAY  CO. 

3    Main    Street 
Newark,  New  Jersey 


EARLE  -  CENTRirUGAL  -  PUMPS 

For  all  purposes  where 
Centrifugal  Pumps  of  the 
better  class   are   adapted. 

The  Earle  Gear  & 
Mach.   Co. 

4707    Stenton   Ave. 
PhUadelphia,  Pa. 


Pumps  — A  U  R  O  R  A —  ^"'"ps 

Sing-le  and  Two-Stage,  open  impeller  pumps    %  in.  to  24  in, 

discharge  openings.     Douhle-suclion  pumps,   IV2  in.  to  72  in, 

Multi-stasre    pumps    all    capacities.       Deep    well  turbines    and 
Power  Heads.      Special  Mine-Sinker  Pumps. 

4URORA  PUMP  &  MFG.  CO., 

LoucUs   St..   Aurora,  III. 


KERR 


KERR  TURBINE  COMPANY 
WELLSVILLE.NY.U.S.A. 

Oldest  Exclusive  Builders  of 
5team  Turbines,Reduction  Gears 


June  28,  1923 


Market— E  NGINEERING     NEWS-RECOR  D— Place 


123 


•  •  •  So  They 

Asked 
FEATHER 

(Reg.  U.  S.  P.t.  Off.) 

Valve 
O'wners 


The  Brooks  Callaway  Co..  of  Atlanta. 
Georgia,  wanted  an  air  compressor.  They 
telegraphed  several  firms  who  had  u.sed 
Worthington  FEATHER  Valve  Compressors 
and  asked  the.se  users  what  they  thought  of 
their  machines. 

Here  are  the  Replies: 


We  have  two  Laidlaw  Feather  Valve  Compressors 
which  are  giving  perfect  satisfaction. 

Concerning  your  wire  of  the  twentieth,  we  have 

vo    Laidlaw    Feather    Valve    Air     Compressors 

__.anufactured  by  Worthington  Company  in  service 

for  two  years  which  have  given  entire  satisfaction. 

We  have  3,000  feet  Laidlaw  Feather  Valve 
Compressors;  tlu-ee  purchased  191S.  three  purchased 
1920.  Service  exceptionally  favorable.  Main- 
tenance very  low.     Efficiency  very  good. 

We  are  using  Feather  Valve  Compressors  for 
air  and  amonia  and  Riving  repeat  orders.  Wo  know 
of  nothing  better  for  a  valve.  The  details  of  the 
rest  of  the  machine  should  vary  according  to  your 
particular  service  and  price  you  wish  to  pay. 

We  have  one  800  cubic  foot  steam-driven 
Feather  Valve  Compressor  and  one  3,000  cubic 
foot  motor-driven  compressor,  operating  at  120 
pininds  period  wilh  our  conditions.  Both  machines 
operate  very  satisfactory. 

Your  t^'Iegram  June  20th.  We  have  found 
Laidlaw  Feather  Valve  Compressor  quite  satis- 
factory and  can  recommend  it. 

Our  operating  experience  with  Laidlaw  Air 
C'nmprc«8ors  satisfactory. 

Kleven  Laidlaw  Feather  Valve  Comprewors  has 
broil  generally  satisfactory  on  this  work  for  thioe 

Our  experience  with  Laidlaw  Compressors  and 
Worihington  Pump  and  Machinery  Company  have 
hof.n  most  satisfactory.     Have  nothing  unfavorable 

I'port. 


WORTHINGTON    PUMP    AND    MACHINERY    CORPORATION 

Execuuvc  0(r,cr.        Mi    Il,o.cl«.y.   Nrw    Y„,k    C  „y.      Ilr.nch   (Mcr.    ,n  2A    ,.,„    f,,,..  W-205.8 

WORTHINGTON 


Dcanc  WorVi,  Hol-rnir.  Moil. 

BUkc  a:  Kno>.lt>  Work.    ^- 

Edit  Cambridgr.  Malt.      ^7 

Wonhinglon  Work,         ^^^ 

Harriior,.  N.  J.  < 

Laidfaw  Work,,  Cin<,nfiali.  Ohio 


TI„l-..n'W'rV. 


r',.1  Tnilin.  Wnrkt.  rnjclit.  Wi 
rr  &   Mmmi!  Wnrkt 
(mJtilir.  fill. 

>o«.Hc.llr  W<wli> 
Buffalo.  N.  Y. 
'Bpp<nfCtrptnut,J''ititi>Tgh,ft. 
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Examine 

this  new 

estimator's 

guide 

for  10  days 

FREE 


Handbook 

OF 

Construction 

COST 


GILLETTE 


This  is  a  new  bonk — a  conipanicm  volume  to  Ciillctte's 
HANDBOOK  OF  COST  DATA  and  Gillette  and  Dana's 
MECHANICAL  AND  ELECTRICAL  COST  DATA.  There 
is  no  duplication  of  material  in  the  works. 

Published  November,  1922 
Gillette's 

Handbook  of 
Construction  Cost 

By   H.   P.   Gillette 

1734    pages,    4^2    ■»    7,    flexible,    illustrated 

$6.00  net,  postpaid 

(A  McGRAW-HILL  BOOK) 

This  new  Gillette  book  tells  you  how  to  make  an  estimate  on 
a  construction  job,  and  then  gives  you  accurate,  detailed  costs 
of  actual  jobs.  These  costs  are  so  analyzed  and  itemized 
that  you  can  easih'  make  your  own  rate  substitutions  to 
allow  for  variations  of  time  and  locality. 

There  are  twenty-three  chapters  of  detailed  costs  of  actual 
jobs  covering  every  phase  of  construction  work  from  hauling 
and  excavating  to  painting  bridges. 

In  addition  to  this  priceless  cost  information  there  are  two 
chapters  that 

(1)   .show  the  value  of  using-  accurate  cost  data. 
(2>   explain  how  to  make  a  rapid  and  preliminary  estimate  of  cost: 
(.3)    g-ivp   a  typical   complete  cost  estimate  as   an   example; 
'41    discuss  factors  a  contractor  should  consider  in  making  estimates: 
J)    gave  Mr.  Gillette's  formula  for  commodity  price  levels  and  also 


formula  for 


levels 


Just  fill   in  and  mail  the   coupon 


yweSxamlmtiwnCmpcn 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiirMiiiiiiiriific 

TONS  OF  COAL  CAN  BE  SAVED  | 

antiquated   and  inefficient     i 


//  interested,  write  Dept.  "E"  for  Bulletin 


.McGraw-Hill  Book  Co.,  Inc.,  370  .Seventh  .ivenue.  >'e\ 

V  York.                   1 

You    may    send    me   on    10   days'    approval:    tJilletteS 
Construction    Cost.    $6.00    net.   postpaid.      I    affree    to 
book  or  return  it  postpaid  within  10  days  of  receipt. 

H.indbook    uf    I 
remit    for   the    | 

I  am  a  member  of  the  Am.  Soc.  C.  E. 

I  am  a  regular  subscriber  to  Engineering-  Ne» 

s-Recoiri,                ■ 

Name  of  Company    

b 

.     (Books  sent  on  approval   in  retail  purchasers  in  U. 
only.l 

S.  and  Canada    1 
N.-R.  tj-38-'.:;i    1 

S.  MORGAN  SMITH  COMPANY,  YORK.,  PA. 


lIKIItllltllllllMIII 

^riiriiiiiiiriiiiiiiiiiiiiiiiiiitiiiiiiiiiiHiiiiitiriiiniiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiitiriiiiiiiiiiiiiiiiiiic 

I     A.  D.  Cook,  Lawrenceburg,  Indiana  [ 

5  Manufacturer  of  = 

=     Steam   and  Power  Deep  Well   Pumps,    Single   and   Double   Acting,  Cook's   Patent  i 

=     Brass  Tube  Well   Strainers.   Deep  Well   Cylindeis,   Sucker  Rods  and  Well  Tools,  = 

I     Di-'ep  Well   Pumping   Systems   installed  comnlete.  = 

E  Write  for   Catalog   No.    11-6  i 

=     Cook  Deep  Well   Products  have  always  been   manufactured  by  A.   D.   Cook.     The  = 

=     Cook    Well    Company    of    St.    Louis,    Mo.,    a    selling    organization,    has    retired  = 

^      from    active    busmtss    and    has    transferred    it^    gond    will    to    A.    D.    Cook.       Cus-  S 

=      tomers    of    the    Cook    Well    Company    will    receive    dirrect    service    by    writing    to  S 

=      A.    D.    Cook.   Lawrenceburg,    Ind.  = 

niiMimiitiiiiiimiiiiiiiiiuiiiiuiiiuiiiiiiiiiiiiuiitiMtiiiiiiniimiMuiiMuiiiiiiMiiuiMiiniMiiuiuiiMiiiiiiiiiiiiimimiitiiiMiinii^ 


WOODWARD  WATERWHEEL 
GOVERNORS 

Built  in  AH  Types  and  Sizes  from  the  Smallest  to  the  Largest 

\7«."jciward  Governor  Company 

20S  Mill  Street  Rockford,  ininois 


\pQwnie7 


WELL  DRILLS    AND  DEEP    WELL   AND 

EXCAVATORS  CENTRIFUGAL  PUMPS 

Manufactured    by 
KEYSTONE    DRILLER    CO.,    Beaver    Falls,    Pa. 

170  Broadway.   New  York, 
mt,  Interstate  Mach.  Corp..  Commerce  Trust    Bldg.,  Philadelphi; 


iiiiiiitiiiiiiiiiiiiiiiiiniiiiiniiiiiiiiiitiiiiiiiiiiMiuiiMiiiiitiiitiiiiiiiiiiiiniirii 
^initiiiiMiiiiiniiiiiiiiiiiiiiiiiimiiiimitiiiiiiiiiiiiiniiiiiiiiiriiuiiiiiiiiitnii 


■lUMiMiiiiiniiiiiMiiiiiiiiitiiiiiuMimiiiiiiniiiiiuir 


ERIE 

Sand-Gravel  Dredging  Pumps 


your 


liQiiids  with  solids  in 
;it  the  minimum  cost-.  Belt, 
earn  direct  drive. 


will  handl 
suspension 
motor  or  s 

Send  for  Bulletin   35 


Erie  Pump  &  Enijine  Works 
152  Glenwood  Ave.,  Medina,  N.  Y. 
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Steam  losses' 


'are 


Beadlosses- 


ET  ARe<:iaO% 
OABKCT  SCLP 


NAVCO  SQUARE  LAP 
One  01  the  greatest  causes  of  failure  in  pip- 
ing outside  of  poor  general  design  is  in  the 
joints. 

For  this  reason  we  developed  the  NAVCO 
SQUARE  LAP  JOINT  which  is  used  in  all 
our  piping  installations.  From  the  drawing 
you  can  see  that  the  srjuare  joint  gives  a 
gasket  area  of  100'/,  the  gasket  is  self-cen- 
tering, and  line  friction  losses  at  the  joint 
eliminated.  The  lap  is  machincl  on  tvjth 
sides,  making  a  permanent  joint  and  elimi- 
nating unequal  strains.  .Ml  pipe  is  annealed 
to  relieve  internal  titrains. 
All  in  all — N.WCO  Joints  become  the  strong- 
est part  of  the  pipe  line — no  steam  losses  here. 


Good  Pipinff  is  JSssexitial 


If  you  would  run  your  Power  Plant  on  an  economical  basis 
it  will  pay  you  well  to  look  to  your  piping.  Not  only  is  the 
actual  loss  of  steam  a  considerable  item,  but  the  time  lost  in 
shut-downs  for  repairs  runs  into  many  hundreds  of  dollars 
in  a  year's  time. 

This  amount  is  the  difference  between  good  piping  and  poor 
piping  —  well  designed  and  installed  equipment  against 
faulty  designed  and  installed  equipment. 

Would  it  not  be  well  to  know  that  your  piping  is  going  to 
be  efficient  and  do  the  service  for  which  it  was  intended 
before  you  install  it? 

Call  on  our  engineers.  Out  of  many  years  of  experience 
their  advice  will  be  found  of  value.  They  will  work  with 
your  consulting  engineer  (jr  design  and  erect  the  job  them- 
selves. 

!\rnd  for  our  Catalog  "Oimrnnoni  for  Piping 
F.<iuipmrnl."  Il  mnlaini  muili  information  Ihat  tyill 
hr   tiiffiil   to   anyiinr  dralino   i^'il/i   Poivrr  Piping. 


National  Valve  &  Manufacturing  Company 

3102  Liberty  Avenue,  PiUsburMli.  Pa. 

Cleveland  Chicago  Indlunxpoll,  NcvYork  n,;i..d.lphl.  A.I«nt. 


ational 


B] 
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STEEL  STACKS 

•BREECHINGS* 
TANKS  OF  ALL  KINDS 

FABRJCATORS  *nd  ERECTORS 
^^SPECIAL  PLATE  STEELWORK 

S£W  US  YOUR  SPECIFKATIONS 
o'' BLUE  PRINTS  ^oRduOTATIONS 

LITTLEFORD  BROS. 

415  E.  PEARL  ST. 

CINCINNATI   OHIO 


KELLOGG 
CHIMNEYS 


^liiiiilnMriitiiiiMiiiiiiiiiniiiMiriiiniiiiii 


I  have  proved  their  ability  to  stand  up  under  the  hardest  | 

I  service  conditions.    Not  one  has  ever  failed.    The  evenly  | 

I  hard  burned  radial  brick  with  corrugated  sides  insure  the  | 

I  greatest  possible  strength  of  the  mortar  joints.     Leading  = 

I  power   plants  and   smelters  are   equipped   with   Kellogg  I 

I  Chimneys.  | 

I  Bulletin  No.  60  is  yours  on  request.     Write.  i 

I  THE  M.  W.  KELLOGG  COMPANY  | 

I  90  West  Street,  New  York  | 

^itiiitiiiriiiriiiiiiiriiiiiii)iitiiitiiiriiiiiiiiiiiiiiiiiiiiiiiiiiriiiiriiiitiiiiiiiiiiiuiiriiiriiriii)iiiiiriiiiiiriiiiiiiriii(iiiniriiiiiitriiiiiiiiiiiiiinH 
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CUSTODIS  CHIMNEYS 

Alphons  Custodis  Chimney  Construction  Co. 

95  Nassau  Street,  New   York 

Perforated  Radial  Brick  Chimneys 

BUILDERS   AND   DESIGNERS  OF  THE  TALLEST 

AND  LARGEST  CHIMNEYS  IN  THE  WORLD 

Anaconda   Conner  Mining   Company.  Anacunda,    Mont. 

Heislit  565  It.  above  grade.    Top  diam..  60  ft. 
We   design   and  build   chimneys   of  all   sizes   and    for 
all    punioses    for    boilers,    furnaces,    chemical    plants, 
destructors,  etc. 
Experts  in  repairing"  chimneys. 
Lightning-  Rods  installed  and  repaired. 
Specifications,  plans,  designs,  and  data  furnished  free 
upon  reauest. 


ATL.4NTA 

DALLAS 

RICHMOND 

BALTIMORE 

MILWAUTvEE 

ST.  LOUIS 

MINNEAPOLIS 

SEATTLE 

PHILADELPHIA 

TORONTO 

CLEVELAND 

PITT.SEURGH 

M0NTRE.4L 

DETROIT 

PORTLAND.  ORE 

VANCOUVER 

Send  for  free  descriptive  literature.    Set  No.  313         ^ 

^miimMiimimmimiiiiUMimimiMiinniiiiiiiiiiiiiiiuiiiiiiiiiiiiiniNJiuimmiiNimiiiiiiiimiiMiiiiiiniriiiiniiuiuiiiiiiiii^ 

iiijijiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiuiiiiiMitiiiiiiiiiiimiiiiiiiiiiiiiimiMiiiiiiMiiiiimiiiiii^i 


£iiiiiiiiiiiiiiiiiiiimiiiiii 


AMERICAN  CHIMNEY  CORPORATION 


OF  NEW  YORK 


Designers  and  Builders 

Radial  Brick  Chimneys 

MAY  WE  SEND  YOU  OUR  CATALOGUE? 


WEBER 


i  Main  Office:  | 

I  147  Fourth  Avenue,  New  York  | 

i  BRANCHES:  | 

5  Chicago:  1101   Security  Bldg.  | 

=  Cleveland:   919  American  Trust  Bldg.  = 

=  Philadelphia:  Stephen  Girard  Bldg.  S 

=  Boston,  141  Milk  Street  5 

^tiiiiinii|[iniiiiiiiiMiiiiiiiiiiiiiiiiiriiiMiitiiiniiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiitiiiiiiriiiiiiiMiiiiiiiiiitiiiiiiiiiitiiiiiiiniiiiimiiiiiiiiiiiiiiiR 

uuiiiitiiiniitiini 

REINFORCED 
CONCRETE 

CHIMNEYS 

More  Than  Fifteen  Hundred  in  Use 

Builders  of 

The  Highest  Masonry 

Structure  in  the  World 

at  Tokio,^Japan 

Height  672  ft. 
Inside  top  diameter  3  ft.  6  in. 

Cataloir    sent    free    upon    request. 
Contracts  executed  in  alt  parts  of  the  world. 

The  Weber  Chimney  Company 

1453  McCormick  Building,  Chicago,  U.  S.  A. 

Sales  otTices   throughout   the  world 
rimiiiiiiriimiiiiiiiiiiimiinnninmiininiiiiiiiiiiiiiiiiiiiii 


H.  R.  HEINICKE,  Inc. 

Designers   and   Builders 

Radial  Brick  Chimneys 

New  York,  N.  Y.,   147  Fourth  Avenue 
Indianapolis,  Ind.,  540  N.  Meridian  St. 


Pittsburgh 
Cleveland 

Chicago 


Heinicke  Ch: 
economical    in 
Depnrtment    i= 
furnished.  May 


SALES    OFFICES: 

Boston  Buffalo 


St.    Louis 

Detroit 

Louisville 


Philadelphia 
Charlotte,    N.   C. 
Los    Angeles 


have  stood  the  test  for  twenty  years.  They  are 
,  cost  and  fuel  consumption.  Our  Engineering 
,'our  service.  Preliminary  estimateg  and  desigTis 
pend  you  oar  19S3  circular? 


.iiiiiiiiiniiiiiiiiiuiiiiiniiMiiiiiitiiiiimimiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiniiiiiiiiiniiiiiiiiiiiiitiiiiiiiiiiMiiiiiiiiiiuiiiiitiiiiiiiiiiia 

jiuiiiiMiunrniMiiMiriiiiiiiMiriiiiiiiHtiiiitMiiiiiriiiiiiiMiirMiiiMiiriii)iiiMiiiiiunriiuiiuiifiiiiiiiMiriiiiiiiiiiiiiiiMiiiimimiiiiiiiiiii^ 

I    THE   HEINE   CHIMNEY   CO.    | 

I  ENGINEERS    and    BUILDERS  | 

RADIAL  BRICK  I 

I  and  I 

I  CONCRETE  CHIMNEYS  I 


Chicago,  III. 

123  W.  Madison  St. 


New  York,  N.  Y. 
30  Church  St. 


Branch  ofReet  in  alt  principal  cities 


iiiiijiiiiiiiuiiiiiiiiimimiitiiiiiiiiiiiiiiiiiiiiiiiiriiiiiitiiiuiln 
SiiiijmiiiiiiiiMiiiiiiiiiiiiiijiiiiiiiimiiiiiiiiiiiiijiiijiuiiiijiiiiiiiiijjiiiiiiiiiiiiiijiiiiiLiiiiiiijiiiiiiiiiiiiiiiiijiiuiiiiiiiiiiiiiiiiiiiiiiiilllui& 

S^MMERHAYS  I 
RADIAL  BRICK  1 
CHIMNEYS       I 

AND  BOILER  MASONRY     | 

Put  our  60  years  of  highly  I 

specialized  training  and  ex-  | 

periencetowork  on  your  | 

chimney  problems  | 

Send  for  ^aia-pberto^raphs  | 

and  names  of  cusiomers  | 

WM.SUMA\ERHAYC.::50NS,    | 

I  ROCHESTER. N.Y.  \ 
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iiiiiiiiiriiiiiiiutrrinumriiiiiniiiitttiiiriifniirniitii 


THE  BABCOCK  &  WILCOX  COMPANY 


iiiiiiirniiiuiuiiiiD 


85  Liberty  Street,  New  York 


Builders  since  1868  of 
Water  Tube  Boilers 
of  continuing  reliability 

BRANCH  OFFICES 
Boston,  49  Federal  Street 
Philadelphia.  North  American  Buildingr 
PiTTSBCRGH,  Farmers  Deposit  Bank  Buildine 
Cleveland,  Guardian  Building 
CniCAGO,  ^larquette  Building 
Cincin-xati.  Traction  Building 
Atlanta,  Candler  Building 
Tucson.  Ariz.,  21  So.  Stone  Avenue 
Uallas,  iiix.,  zOul  Magnolia  iiuUding 
BoNOLnLU.  H.  T..  Castle  &  Cooke  Building 
Poktland,  Ore..  805  Ga.«<o  Buildingr 


WORKS 
Bayonne.  Nf  J. 
Barberton.  Ohio 


Makers  of  Steam  Superheaters 
since  1898  and  of  Chain  Grate 
Stokers      since      1893 

BRANCH  OFFICES 

Detroit.  Ford  Building 

New  Orleans,  521-5  Baronne  Street 

Houston.  Texas,  Southern  Pacific  Building 

Denver,  435  Seventeenth  Street 

Salt  i.ake  City,  705-6  Kearas  Buildini: 

San  Francisco.  Sheldon  Building 

Los  Angeles,  404-6  Central  Buildine 

Seattle.  1,.  C.  Smith  Building 

Havana,  Cuba.  Calle  de  Agniar  104 

San  Juan,  Porto  Rico.  Royal  Bank  BuildinK 


aiiiiiuriiiiiiiiiuriiiiiiiijiiiiiiiiiiiiiiiiiii inn niniiiininii n nniinniniiiiiiiii inniiii iiiiiiiimnii inininnninriruiiniiininiiiniimnnMi iiiniiinniiimni;iimiii niinninniiuniiiniinnni iiri i nn niiiiS 


^-'•nriiniimiuiiiniininniiiiiiiiiinuinriiiiinniiiininniiiniiiniininninniHniiininniiiilHniMniimiiiiiiiniiiiiiHilluilllllllllulB 

I        PENSTOCKS 


► 


fiiiiiiiiiiiiiiiiiiiiiiiiii 
iimMiiiiiiiMiiiiitiimiiiimiiiiiiiiiiiiiiriiiiiiitiiiiiriiiniiiiiimiuiiiiii 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiimmiimimiiii^     = 


RUST  CHIMNEYS 

RADIAL  BRICK  AND   REINFORCED   CONCRETE 
REFRACTORY  BRICKWORK 

ENGINEERS  AND  CONTRACTORS 

The  RUST  ENGINEERING  CO. 

PITTSBURGH        WASHINGTON        BIRMINGHAM 


WIEDERHOLDT  CHIMNEYS 

for  Special  Service 

Not   cfitialled   by  anv  other   for   Imilor  or  Bperial   service  HIGH 
TEMPERATORE.    ACID    RASES    on    ANY    OTHER    UNUSUAL 

CONDI'IKINS 

Wiederholdt  Construction  Co. 

ST.  LOUIS.  MO. 
NEW  YORK.  N.  Y. 

nnniniiniiiinninnrniinniriniinMinninnnniiininiitinnniiiiiiinnniinMniMininiriiinrtniii 


AIhjvc   view   slio\\5   a 
P.I.W.  Penstocks  for 


ifiir iih    'teep   side-hill   installation  of 
large  Western  Water  Power  Plant. 


STEEL  PLATE  CONSTRUCTION  for  the  Engineering. 
Hydraulic,  Municipal,  Power,  Waterworks,  and  Contracting 
fields— inclu. ling  Siorace  T.-.nks,  Rivctrd  Steel  Pipe,  Cais- 
sons, Slandpipcs,   Smokestacks,  Flumes,  Penstocks,   F.lc. 


GENERAL  CONCRETE  CONSTRUCTION  CD. 


CONCRETE  CHIMNEYS 


Let  our  erifiineert  cooperate 
requirrmenta.    Drop  us 


h  you  i,t  fiii*irtng  on   your 
ine  today  for  deioits. 


CHICAGO 

131  SOEARBORN  ST. 


NEW    YORK 


HE3 


THE  PETROLEUM  I 

IRON    WORKS    COMPANY  | 

SHARON,   PENNA.  | 

N,  w  V..rU         St    Loiii.         Tul"a         Itnuslon  § 

<J.,«|.ir         Sr.n  KianrifO.         Tampi' o  | 


adnniiiiiiniMMiiniKiimiiMiiillimiiniiMiiinriMniiiitiiiniiinriiiMiiinriiiriinniiitiinnii nrinii 


iiHimmM 


Rdllard,  ^pm^uef^  rompsnyJnc. 

U oiler    LJettJngs    KJ  y^himneys 
ZOO        6'" Avenue      New  York. 


FOSHR  SUPERHEATERS 


Reduce  the  lutl 


POWER  SPECIALTY  COMPANY  !"::,".  ZlV:c^'''i\Z\\'':iTut'.ni  Broadway,  New  York 
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Double  Service  Water 
Towers 

Special  conditions  often  require  two 
separate  water  supplies,  one  for  fire 
protection  and  thie  other  for  general 
service.  This  situation  is  satisfac- 
torily and  economically  handled  by 
two  tanks  on  one  tower  as  shown  in 
the  illustration. 

Thirty  years'  experience  in  handling 
water  supply  problems  is  your 
assurance  that  we  can  solve  your 
special  water  storage  problem  to 
your  entire  satisfaction. 
Our  engineers  will  advise  you  with- 
out any  obligation  on  your  part. 
Write  today  to  our  nearest  office  for 
detailed  information. 

Askfor  Catalog  No.  70. 

Pittsburgh-Des  Moines 
' — V     Steel  Co. 

870  Curry  BIdg. 

Pittsburgh,  Pa. 


^I'liiiiiii ""i> mmimiri jiiNiiiiiim iiiii iiiiiiimiMmiimiiiiiiiiii iiimiiii r ijiimiiu 

I   Bethlehem  Steel  I 
Company 

I                     Design,  fabrication,  and  f 

I                     erection    of    steel    for  | 

I                     bridges,  buildings,  and  | 

I                     other   steel  structures.  | 

I      General  Offices:  BETHLEHEM,  PA.  I 


i 

Safes  Offices: 

=     New  York 

Baltimore                 Buffalo 

=     Boston 

Atlanta                     Cleveland 

St.  Louis 

=     Philadelphia 

Pittsburgh                Detroit 

San  Francisco 

i 

Cincinnati 

Des  Moines 
New  York 
Dallas 


Chicago    E 


III iiiitiiiiiiiiiiiiiiiiitiiiiMiiiii'iiiiiiiiniiiiiMimiiiiifiiiiiiiiitiiiiiiiiiiiimiriiiiiiiiii]|iiiiunmiiir> 

HiniiiiiiiiiiiiiiiniiiiiiiiHuiiiiiMiiMiiuiiiiiinNiuiiNiiiiiiiiuiiuiiiiiiiiiimiuumiiiiiiimuuiimmiimiiiiiiiiJmuiiiiiiiiiiiiiiiiiiiiiii^ 

I      Bridge  Operating  Machinery      | 

I  Designed   and   Manufactured  foi  | 

I     All  Types  of  Lift  Bridges  and  Swing  Draws      1 

THE   EARLE  GEAR  AND  MACHINE  CO. 

PHILADELPHIA,  PENNSYLVANIA  i 


iiiiiiiniiiriiiriiiiiitiiiMiiiiiiiiiiiiiiiiiiiinMiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiHii 


E       % 


EASTERN 


DGE&structurALC- 

WORCESTER,MASS.        *^ 


^  BRIDGES   ANP   BUli.P.|.N( 
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STEEL  TANKS  I 

FOR  ALL  PURPOSES    I 


i  TIPPETTfi^WOOD 

PHILLIPSBURG.N.J. 

=  NewVork  OFfice 

=  53  Park  Place 

niiniiiiiiiiiiMiiiiiiiiiiiiiiiiiiniiiiiiiiiiitiiniiiMniiitiiiii 
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I  STEEL  PLATE  &  SHEET  STEEL  I 
FABRICATION 

I    I  THE  HELTZEL  STEEL  FORM  &  IRON  CO.   | 

I    I  THOMAS  ROAD.  WARREN,  OHIO  I 

^iniiinMiiiiiiiMitiiMininiMiiiiiiiiiMnniniuiiiMuiiiimiimuiimiiiiiiiniiiniiMiiiiiiiiiiNiMnuitiiiiiimiiininNnniiiir^^^ 
■.ii»iiiMiiniimtnMiiitiimiiiimniimrriitiiiiiimiMiiiiiiiiiiii»iitniiiii[iiitii(iiniiiiiii tiiininn [iiiiiiiiiiniiiiinm.rM.  iu 


Steel  Tanks  for  All  Purposes 


Also  Water  Softening  Equip 
Storage  Tanks,  both  vertical  and  hori- 
lontalvriveted  or  welded.  Field  and  shop 
erected  Storage  Tanks;  Elevated  Tanks 

for  industtnal.municipal  and  railroad  use. 


GRAVER  &*om«OT 


Steel  Plate  Gonstructio.n 

Stei'l  Storage  Tanks,   Blast  Furnaces,  Gas  Holders 

Steel    River  Barges  and    Plate  Work  of  all  Kinds  - 

Steel  Transmission  Towers 

RITER-CONLEY    COMPANV 

General   Offices,  Pittsburgh,  Pa. 


^iinrMiMniiiriiiMiiMiiiiimiiMiuiniimiiiiiiiiiimmimiinMnmiiMmnMiriiiiiiiMmiiiniiiriniUMMiijiMiMiirnmimimniiniiiiiirin 
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^ 1 HORTON   TANKS | 

^    '  L    j'  AND  STEEL  PLATE  CONSTRUCTION  | 

il  ^  CHICAGO  BRIDGE  &  IRON  WORKS  I 

NEW   YdUl  Ml     Hi!     n    T :.i!.    '   IlirAGO.    aiOl    Tr: 


IIIJIIIIIJIIIJIIJIIIJIUJIIIIIIIIUIJJJIIIIIII 


iniiiiiimiiiiiiiiiNiiiimilliiliiililHiiiiiiiiuiiDmiiilllllr; 
iiiuiujijiuiijjujuijiuuiiiijniriiiiiei 


XiHo>v  RELMOHT  IRON  WORKS 

^VjJiOEo^S^^  li^PMILADELPMIA        B  NEWYORK       W   ¥  EDDYSTON* 

Engineers  •  Qntractors  ■  Exporters 


STRUCTURAL  STEEL  AND 

STEEL  LUMBER 

Complete  Industrial  Buildings 


^iiiiiiiiiiitiiitiiiiiiiiii 


uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiNiriitiiiiiiiiiiiiiiiiiiiiiimiiiMiiiiiiiiiiini!:, 

I  INDEPENDENT  I 


iiiitiiiiiiiimiimimini 


iiiiiiimiiiiiiiiiiitiimiiiiiii 


iiiiitiiiiiiiiiitiiimiiiiiiiiitiniininiiiiiiiiiiiiiiiunriiiitr; 


BRIDGE  CO. 


i       WORKS: 

=        NEVILLE  ISLAND,   PA. 

i       and  NORTH  SIDE 

rriiiiiiuiDiiiiiiimiiitiiiiiiiiiiiiuiniiuimiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiii 


OFFICE:         = 

MAY  BUILDING         i 

PITTSBURGH.  PA.         I 

iiiiiirllKimiiiiiiiiiiilmiiililiiliiiiiiimiiiimiii; 


IWIORAVA   CONSTRUCTION  CO.  I 

I                                     KNOrNEERS  AND  C0NTE.4CT0BS  I 

i                                                   Uanufacturers  of  i 

STRUCTURAL  STEEL 

I              ror  All  Purposes    STEEL  BUILDINGS,  BRIDGES,  Etc  | 

i                                         Capacity.   23.000  tons   per  year.  i 

i              General  OfHoes  and  Works:    83tb  Street  and  Stewart  Ave.  = 

=    City  Office:    Suite  419  People's  Gas  Bldg..  122  Michigan  Boulevard.  = 

=                                                         Chicago.  III.  = 
?uiUiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiriiiiiiiiiiiiniiiiniMrriiiriniiiriiiiiiiimnmiiiiriiniiiiiiiiiiiii"iiiiiiiiiijiiiiiiiiiii: 
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American  Bridge  Company 

71  Broadway,  New  York 
Manufacturers  of  Steel  Structures  of  all  classes,  particularly 

BRIDGES  and  BUILDINGS 


>^^Br-^^HE=-^BB^~r'-^ 

Ill  n>«{ri  1  fifli 

^           ^^fe/l'"'^"^"^ 

■      ■ 

^«?  *«%*"■ 

' ''.':^''' ^(^^^^^^^^9 

(!«"«'' 

^"-         '•*:                  ..ji^vljKjl.  -j 

W^<i^^ 

HEROULT  ELECTRIC  FURNACE 
We  aho  furnish  and  insttdi 


Heroult' Electric  Furnaces  of  One,  Two,  Three, 
Seven,  Ten,  Fifteen  «"<=?  Forty  Gross  Ton  Capacities 


OFFICES  IN  PRINCIPAL  CITIES 


JiniiiiiiniiiiiinrniiimmrmiiiiiirMiimirtiiDiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiniiiiiiiitiimMiiiiiii 


I  STEELE  &  CONDICT,  INC.  | 

a  Uanufacturing    Engineers — Jersey    City,    N.    J.  | 

=  '  Most  MoiJem  F.icilities  for  the  I 

I  DESIGN.  MAKUFACTirRE  ami  EKECTION  of  = 

I  MACHINERY  and  EQUIPMENT  I 
I  for  all  types  of  MOVABLE  BRIDGES  I 

I  Established  186S  | 

ciiiiiiii III! iiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiirriiniiiiiiiiiiiiiiiiiraiiiiiuiiiiiiniiiiiiiiiiiiimiiHiii 

BiiiiiiiimiriniiliiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiimiliimiilMrrilriimi iinmnmiiiinmmiiimiiiliiiM iKiiiiiiNiiiimrniniiiinis 


Steel  Bridges  &  Buildings 


McClintic  Marshall  Co. 

Pittsburgh 


j^ltriirliniiriiiiiiriitiiiMiKiiliiiiitiiiiiiiiMiiitiiiirriiiKlilliiifiirtiHinrti 


=  Offices  and  Works. 

5  BERLIN      -      -     t:ONN. 

=  220  liroailway.  Kcw  Vork 

=  Sprlnitncld.  Miuis. 

^miiiiiiiriiiiiiiiriiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiitiiniiniiiiiiiimiiiiimiiiiiiuiiiiiiiiiiiiiiimS 
uiirinmiMinmiiiiiiMiiimiiilimiiiimmnrmiiimitmmiiimimiiiiiimilniiiiMiiHiiiminiiiMiiiiiiiiuMHiiinmtMittMnMmmimf 


i>5?*)>^Bii»iJj«lie 


NOIHH  MILWAUKEE  WISCONSIN 

Chicado     Detroit     /(ansas  City      El P^so 


iiiiiiitiiMiiiiijriiiiinirimiiimiiniiiiiiiiiiiiiiiiiiiiiimiiiiirniiiinriiiimiiiiiiiiiiirriiiiimmiumttiifns 


I  SncadHrcbitccturallron  ^Gdorks 

!  LOUISVILLE,  KY. 

i     STRUCTURAL  STEEL   and  ORNAMENTAL  IRON 

I  Lar^ic  Slock  of  Standard  and  Bethlehem  Shapes 

I  Immedlatr    Shipment    of   Fil.rir.il^d    or    Plain    Material 

iiiiitiitiiriitMrtltiiiiiiiiirriiMirillllfliaiiitiiiiriiDri 


Structural  Steel 

for  Buildings  and  Bridges 
Prompt  Shipment 

JOHN  EICHLEAY  JR.  CO. 

Pittsburgh,  Pa. 


tllltMHIItimillllllllllinilMIIIIIll 


gimiMiiiMirriiriiiiUMiiiiiriiiiitiiirtitiittiitiitiiiriiiniiitiiiiiiMiiiii 


tllllltllTHirlltlllHMMIIUHMHWWniMlllll 


structural  STEEL <S|P>  I 


Bank   Bld(., 
I  ITTSBURCM,  PA. 
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£iiiimiiiiirniMiiRiiiiiiiuiiiMiiiiiiiiimiMiiiiitiiiii, 


-uiiiiiiiiiiiiiiiiiiiuiuiiitiiiiiimiiiiiiiiiiiiiiiitiiiuiiiiitiiimiiiiiiiiiiiiiiiiiiiimiriiiiiiiiiiitiiiriimiiiitiiitiiiriiitirii 


SHOEMAKER    BRIDGE   COMPANY 

Fabricated  Steel  for  Bridges  and  Buildings 


NEW  YORK 


POTTSTOWN,  PA. 


PHILADELPHIA 


.=; jiriiiJniJJiijiriJiiiJiiJiiiiiiMjriJiiiimiiiijrijriiiiiiiimiiniiiimminiiiniiiiiiiiijriiiimiimiiriiiiiiiiiiiriiirNiiiiiiiiiiiiiiijirij iiiiiriiniiiiiriiiiiiuiiiiiiiiniiiiiiiiiriinriuimimniiniiunniirimrniiniinrijjiiiiiiiiniiijiiiiiiiuiiiiijriuiimnuminiiiriiiiminiimniiiir 


:Kiliiliii(^PTOTOeE :  TOff  1^ 


Roofs,   Bridges 
Co/amns  and  Girders 

WorAs: 
Grand  Crossing,  fH:.: 


\EngMoGrs,Desi^^^  Erectors  of 

mMUCTU/^AL  STEEL  WOfiM 

■:■{■:. ■::^:qinp-e_  shipmems  of  fabricaied  or  pJw'n  seciions  from  stock 


StQ^J  MilJ  BuUdinj, 

A  Specialty 

Offices 

IVtFirit  VaUcjial  BaiAaU,., 
Chicago./// 


giiiiimiiiiiiiumiimniiiiiiiiiiiiii iiiiniiiiiiiiniiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiir iiiiiiiiiiiiiiiiiiiiiiiijiiiiui iiriiiiiiiijiiiiiiiiiiiijiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiraiimruiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiniiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnurnu!: 

I  FREDERICK   SNARE    CORPORATIOnI 


Formerly  The  Snare  &  Triest  Co. 

CONTRACTING  ENGINEERS 
114  Liberty  Street,  New  York 

ma,  Cuba,  Zulueta,  36  D.  Philadelphia,  Pa.,  1524  Chestnut  St. 

iiiiiilliiiuuiiimiiii miiMijimiiriiiiii iriii iiiiiiiiiiiiiiiiiiii i u riiiiijiiiiiimiiiuiniiiiiimiiiiiiJiiiimmiii jiiiiiniiiiiiiiiiiimiiiiiiiiiiiii iiiiii 

uiiiiniiiiiiriitrtiiiiiiiiMiiriiiiiiiiiiiiiiniiMiiiiiiiiiiitiiiiiHiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiniiuiiiitiiiitiiiiiiiiiiiniiuiiiiiiiiii!     ^iiiiiiiiiiiiiiiiiiriiiiiiiimiiiiiiiiimiiDiiiiiiiiiiiiiuiiiiiimiiiiiiiiiiiiiiiii 


Harbor  Works 
Bridges 
Railroads 

Railroad  Terminals 
Warehouses 


Industrial  Plants  | 

Sugar  Mills  | 

Power  Plants,   Dams,  | 

Reservoirs,    Pipe   Lines,  | 

Tanks.  i 

lllllltlllllllllllllllllMIIIIKIIIlllllllfllilllllllllllll^ 


r- 


*')ll|W!g«IWI!H^frj: 


STEEL 


For  the  West 


Minneapolis  Steel  and  Machinery  Co, 
MinneapoliB  U.S.  A. 


SinitMUMmiiiiniiuimiiiiirtniiuiiiiiiiiiiiiiininiiniiiiimiuiiiimiiimiiNiinimMiimmiiiuiniiiiiimiiiiiiiiiuiiiHiiium^^^^ 
«niiiMiriiirnrniiiiiiiuiiiiiiiiiiiniiniiiiiiiiiNiiiiiNiiMiiiiuiiJiNiiMiiiiiMiitii:iiiiiiiiiiiiiiiiiiuiihniuiiiniiiiiinunuMUHUiiniiiiiiV-' 


[si^Rvicin 


2IIIIIIIIIJIIJIIIIIII 


MISSISSIPPI  VALLEY     i 
STRUaURALSTEELCa     I 

Everything  in  Iron  or  Steel  for  Building  and  E 

Grey  Iron  Castings   for    Commercial  Purposes  = 

Owning  and  Operating  = 

Decatur  Bridge  Plant,  Decatur.  III.  = 

Christopher  ^^  Simpson    Plant.  St.' Louis,  Mo.  § 

UIS     CHICAGO.    DECATUR.     KANSAS    CITY,    NEW  ORLEANS  = 

iiiiiitiiiiiiiiiiHiiiiiiiiiiiiriiiiiiiiiiitiiitiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiMiriiiiiniR 
mimiiiiiiiiiiiiiiimiiiiiiiiimiiiiiiiiiimiiiiimiiiiiiiiiiniKiitiiiiiiiiiiimiiiiiiLs 

I      The  Mount  Vernon  Bridge  Go.      | 

I  ENGINEERS  AND  MANUFACTURERS  OF  I 

I  Iron  and  Steel  Mill  Buildings  and  Structural  Work  I 

I  Railway  and  Highway  Bridges,  Roofs,  Viaducts,  etc.  | 

I  MOUNT  VERNON,  OHIO  | 

niimiiiiiiiiMiiniMiiiriiirniiMnMirMiiiiiimimiiiiiMimiMiimMiiuiiniMiiHiMimiiiiimiiiiiiiMnmtiiimiriitiininm 
uiiitiiniiMiNiiiniiiiiMiiiniMiiuiiiniiiiiiiiintiitiiiMi[niiiiiininuiiniriiiMiiiirriiiiiitiiiiiiriiiiitriiiMiiriiiiiiiiiijiiriiiiiitiiiiiiiiiuiii& 


1  FORT  PITT  BRIDGE  WORKS     | 

I  OF  PITTSBURGH,  PA.                                 | 

I  Bridges,  Buildings,  Ship  Fabrication            | 

=  General  Office.  Oliver  BlJg.,   PlttsburBh,   Pa..   New  York  Office.   29   Broadway,    i 

H  Chicago  Office.    Ashland   Block.                                   Cleveland   Office.   Bulkley  Bldg.     g 

I  Purchasing   Dept.   and  Works,    Canonsburg,    Pa.                                   j 

aiiiiMiiiiiiiJ imiiiiiiiiiriiiiiiiijiimiiiim i iiiiiiiiiiiiniiiiiiiuiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiniiii« 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiuiliiiiiiiinlllllii>llllllinijiiillllliriiii»iiiiiuiiiiillllllllllliiiiLijiiiiriliiilliiilllllillilliiiljllillllllllllimim(a 

I  THE                                         I 

I  Boston     Bridge     Works  | 

I  INCORPORATED                                                    I 

I  47  Winter  Street,  Boston,  Mass.           | 

I  Bridges    and    Buildings  | 


iilllUjniiiijimiijiMiiiiiiiiunii iim iiiiiiiillllllillllllllliliniiiiiinimmnilllliuillll mlllllliniinmiilllimiuni 

jiiiiimiiiiiiiiiiiniiimriiiijiiiiiiiiinniiriiiiiiiiiiiiiiiuiiiriniiiiiiiiiiiniiiiuiiiiriiiiiuiuriiriiiriiiiii iii iiiiiiiiiiiiriiiiiiiriiiiiiis 

I       Frederick  Tench,  President.  George  O.  Wagner.  Vlce-Pres.  &  Treas.    | 


Ho' 


ird  H.  Sherwin.  Vice-Pres.  &  Gen.  Manager 


I      The  TERRY  &  TENCH  GO.     I 

I  INC.  I 

I  Engineers  and  Contractors  f 

I      GRAND  CENTRAL  TERMINAL,  NEW  YORK  CITY     | 

^uillunLliiuiiiiniiiiiiiiilliiiiiiMllllllllllluilJ iiiiiiiiliuillllllliiiiniiiiiuiliillliliiuilliuilllllliiiiiilillllllllllll muuillluS 

iiiiniininininitinillllinllliiniiiinnitiiiinniinilHllinnMniinMnliiitinniinitntniniiinillltls 


Works— Phoenixville,  Pa. 

The  Phoenix  Bridge  Co. 

—  Bridges  and  Buildings  ^- 

Offices  , 

Phila.    New  York   Boston    Rochester    Washington 


Virginia  Bridge 


&  IRON 
CO. 


Steel  Buildings  &  Bridges 

ROANOKE  MEMPHIS  BIRMINGHAM  ATLANTA 

NEW  ORLEANS  DALLAS 


i^iiiii iiiiiiiiiiiiiiiniiiiiiniiiiiniiiiiirllllilliililliilllliNiillillliiliiiiiiillilrilllilllllllinniiiiiiniiiiiiiiiiiiiiiiiiiiiiliiiiiuilllllIIIIIIIR 

uiiliiiiiiiiinliiiiNiMiiiiniiiiriiiiiliiiiniiiiiilitlilillllininiiiiililillllitriiiiiiuiliiliiliiiNnniiiiiiiiiiniiiuuuiiniiiiinuiiiiiniiiiiiniiu 

I  RIVERSIDE  BRIDGE  CO.  I 

I     STEEL  STRUCTURES      I 

I  MARTINS    FERRY,   OJ 

=  a 

aininiiiriiiiiiiujiiiiiiuiiiuumiuiiiiiiiiiiiiiuiiriiiiiiiiitiiiiiiiiMiiiiuiiiimiiiiiNiiiiiMi/iiiiiiniiiiiniiiiniiiiHmiiiiiniiiiiiiiniiiiifn: 


-jijimimmLiiiiiiiMiiiiiuiiii > iiiiiiiiimu iiiinim uiiiiiiiiiniiiiuiiiiijimmiujimiiuiiiniiiiuiiiiiimujiimmii: 

aiiririniiiiiii niniiriiii iimiiiiijiiiilliiiiiiiiiiiiriiiiiirriiiriiiiriiiiiiiiiriiiiiiiiiiiiiiiiiiiiriiiiiiiimiii iiiiiiiiiimmiininin| 

I    Established  1868  Reincorporated  1905  Incorporated  18S8     1 

I  Penn  Bridge  Company,  Beaver  Falls,  Pa.    | 

I  STEEL  STRUCTURES  | 

I  .          Bridges,  Buildings,  Boats,  Barges,  Riveted  Pipe  | 

I  and  Tanks  i 

i  Grey  Iron  Foundry  and  Machine  Work  | 

=  Cranes  and  Derricks  i 

I  S/iops.— BEAVER  FALLS  and  CLAYSVILLE,  FA.  | 

fuiiiiiiijiiiiir JiiiJiiiii mill iiiiiiiiiiimiiiiiiiniiiiiiiiiiiiiiiiiiuiii iiiiiiiiiiiiiiiiiimiiiiiiiiiuiiuiiiiuiiiiiiiiiniHlliniiZ 
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REGISTK:]:iH:3D 


THE  2VIARK 
or  QUALITV 


ECONOMY 


^ 


xi  )5Ro^EC^J'. 


u.  .  s  .  j=>yq.Tr.  ori~icE: 


7%^  ^^j/^  Line  of  Drafting  Room  Equipment 
Possible  to  Secure 

All  ECONOMY  Tables  have  this 
TRADEMARK 

i 


Your  dealer  can  furnish  you  ECONOMY  TABLKS  -  insist  on 
getting  them  and  take  XO  SlBS'll  TITH.  RKM  KMBKR— only 
ECONOMY  TABLES  have  this 


ECONOMY 


VA.  s  .  )=^T.  orricc 


and  the  ECONOMY  trade-mark  on  your  drawing;  tahle  will  mean 
that  you  have  ecjuipped  your  drafting  room  with  tables  that  result  in 
SERVICE,  SATISEACTIOX,  EEEICIENCY  and  ECONOMY. 

,^ik  your  t/i'/ilci-  I'jdtiy  for  roniplclr  inlnloil 

ECONOMY  DRAWING  TABLE  &  MFG.  CO 

ADRIAN,  MICHIGAN 
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The  Hamilton  Idea  introduces  system  and  improves 
production  in  the  drafting  room.  It  servfes  every 
possible  requirement  of  the  draftsmen  from  a  single 
item  to  a  complete  equipment. 

Hamilton  Drafting 
Room  Furniture-^ 


The  Fry  Patented  Drawing  Table,  shown,  is  a 
highly  popular  model  which  never  fails  to  give  the 
best  service.  It  is  substantially  built  and  requires 
no  stooping  or  moving  about  to  adjust.  It  is  made 
in  3  styles  and  is  fully  described  in  our  complete 
catalog.     Ask  for  a  copy. 

Hamilton  Manufacturing  Co. 

Two  Rivers,  Wisconsin 

Rahway,  New  Jersey 


'Ml UIIIIIIMJIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIlllllllllJUIIIlllll.lllllllJIIlllllllllllllllllllJlj 

I  Speaking  of  the  famous  | 

I  "WHITE"  NO.  1916  TRANSIT  | 

I  a     well-known     engineer     recently 

I  said: 

I  "It  beats  any  machine    I   have 

I  ever  used  before ;  it  lacks  noth- 

1  ing  but  the  power  of  speech." 

I  Send  for  our   1922   Cata- 

I  logs     of     surveying     and 

I  draining   instruments. 

I  David  Whit^  Company 

I  903-912    Chestnut   St. 

Milwaukee    Wis 


^luiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinirmniiriitiiiriniiiiiiiiiiiiiiiiniiniininiiiiitiiiniiiiiniiriniiiiiitiiiiiiiiiiiiitiitiiiniitiiitiimiiiiiy 

Send  for  Catalog  BX-10  of  I 

PRECISION  I 

ENGINEERING   INSTRUMENTS  I 

Wm.  Ainsworth  &  Sons  I 


THE  PRECISION  FACTO R\ 


DENVER,  COLORADO.  U.  S.  A.  | 

iniiuiiiuiiiiiuunmmiiiiriiiiiniiniiiiiHimiMiMiiuiHimiiiiniiiniiiiMiiiiiMiniiiiiiniiMiiiuiiHiiinmiiiiiHinniniiimi^^^^^^ 
uirniMiMimiMiiMtiiiiiiiMiiMiiiiiMiriMiitinmimiiimmrMnrMinitiiiiiiriiniMimiriiiruiiiiiiiiiiimiiiiiiiiirniiiiimMniim 

Quality  Evidenced  Since  1882  1 


LlETZ 


Transits — Levels — Alidades 

PRECISE — SENSITIVE — STRONG 

The  A   LIETZ  CO    San  Francisco,  USA 


DRAWING  INSTRUMENTS 


Ijiiiriiiiiiuiiiiiiiiiumimiiimiiiiiiiiiiiimiuiiin 


Pease    "Chicago-Made"    Drawing-   In-  = 

-slrunients    are    unsurpassed    by    any  = 

other    hne.    either    domestic   or    im-  E 

ported,  in  accuracy,  durability,  finish  = 

and   balance.      Ask   for   free   catlog^s  = 

g^iving     illustrations     and     complete  = 

description?^.  | 

THE  C.  F.   PEASE  CO.  I 

836  No.  Franklin  St.,  Chicago,  111.  = 

iiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiuiiniiiiiiiiiiiiiiiiiiiu)iiitiiiiiiiiiiiiin 


BURF 


iiinmiMiiiimiiiiMimuiiiMiiiiiiiiimiMiMiimiiiiimiiMiuiiiiiniiitiuiiirniniriiiinmmiiniuimitniiiiiitiiiiiiMimiiiiiuiiuiiiniii£ 

Heat  Won't  Hurt  It!    | 

During-   these  hot  July  days  you  = 

need    an    instrument    that    heat:  = 

dust,    wind    and   rain    won't   put  ^ 

out  of   business.      The   weather-  3 

proofed   Beckmaiin  is  just  such  = 

an    instrument.  = 

Ask  for  Catalog   GR-Sl  | 

The  L.   Beckmann   Co.  f 

700  Jackson  St.»  Toledo,  Ohio  | 

iiitiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiniiin 


INSTRUMENTS  | 

Command  the  Whole  World  1 

Send  for  X,ir  Citalop  Xo.  2  = 

BUFF  &  BUFF  MFG.  CO.,  Boston.  Mass.  t 

Branches:  i 

46  Dey  St.,  N.  Y.  C;  231   N.  Wells  St..  Chicago  | 

.TuiiiiiiiiiiiiiiiiiiiiiliiMiiiiiiiiiiiiiiiiiiiiiiiiriiiitiiiiiiiiiriiiiiiliiliiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiilillin 

^iiijjiijiiiiiiijiiiiiiiniujuiiiiiiiijiiiuiiiiiiiiiuiiiijiijiiiuimuiiiiuiiiiiiiiiiiijiiijiijuuiijimmuiiiiijiuiuuujiijiiiiuiiiiiuiiiiiiiiiim 


ALLEN  RIVETERS 

w  ss       "Whatever   the   Riveting,   there's 
an  Allen  for  the  job." 

Let  us  quote  on  your  present  needs 

^-  ^      .  _,^      372  GERARD  Avenue 

JOHN  F.  ALLEN   CO.  new  York 


JOHN  F.  ALLEN  CO. 


^iiiiiiimiimminiiinmiiiiiimiiiiiniiLiiiiiiiim uifiimiiMmiiiiiuiiiiiuiiiiiiiiiiiiiiiiiiKiiiiiiriTiiiiiiiimiiuiiiuiiiiuiniiiiiiiir 
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Annoying  Interruptions  Driven  from  Drawing  Boards 


CONSIDER  the  right  hand  motions  and  inter- 
ruptions to  draw  two  3-inch  lines  at  right  angles 
by  using  the  old-fashioned  method. 

First,  the  T-square  is  put  in  position  on  the  board, 
a  line  drawn,  square  removed,  scale  picked  up,  line 
measured,  scale  laid  aside,  triangle  set  in  position, 
vertical  line  drawn,  triangle  set  aside,  scale  again 
picked  up,  vertical  line  measured,  scale  put  down. 

If  either  line  is  more  than  three  inches  in  length, 
the  eraser  is  brought   into   play  and   part   of  the 


above  operations  repeated. 

Contrast  this  round-about,  monotonous  method 
of  drawing  these  two  lines  with  the  way  it  is  done 
by  a  Universal  Drafting  Machine.  The  machine  is 
placed  in  position  and  all  the  right  hand  does  is 
draw  the  lines  to  required  lengths  as  indicated  on 
scale.  All  accomplished  with  two  operations  of  the 
right  hand. 

You  can  have  a  Universal  Drafting  Machine  sent 
to  you  for  free  trial.  Write  for  our  new  1923  plan. 


UNIVERSAL  DRAFTING  MACHINES 

UNIVERSAL  DRAFTING  MACHINE  CO^  CLEVELAND,  O. 


gminiiiimmiiiiiiiimiiiitiiimiiJiNiimiiHiiriiriniutitiirnirniminmmn niiriiiiiiiiiiiiiriiHniiiiiimiiiiiiimiliiiiiliiiimiiiHi^     jm 


Mimniriinriiimimiiii 


Ul  .1 


WHEN  you  put  your  faith  in  a  Curlcy 
Transit  you  are  following  in  the  footstep 
of  a  great  army  of  the  best  American  Engineers 
to  whom,  since  1845,  a  rniriey  has  hcen  the  faith- 
ful and  unfailing  tool  and  companion  in  every 
land  on  the  face  of  the  globe. 

You  ought  to  have  a  Gurtey  Catalog.    Have  youf 

W.  &  L.  E.  GURLEY  Troy,  N.  Y. 


ca-URLe-Y 


Theso  are   throe  essential 
quiilii  i("<  w  n  icli  > 
find  (iimhiiu  il  to  (li 

e.Sl   (K.      iiiU'  rxtOlK 


Transparency,^^ 
Suria^e 

'qOiNiC" 


Tracing  Paper 

It**  ivory  tinted,  with  alightly  grained  surface 
guitahle  for  either  ink  or  pencil.  Very  tnnjih  ,iiid 
transparent,  it  can  often  be  substituted  for  trac- 
ing cloth. 

—  Makes  jfood  blue  prints  — 
Furnished  In  tvpo  thicknesseo,  thin  or  medium,  in 
roUs  and  sheets. 

THIS  COUPON 

attached  to  your  letterhead  will  brine 
full  size  lamples. 

KEUFFEL  &  ESSER  CO. 
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Every  Blue  Print 
an  "Original" 


in  the  sense  that  every  smallest 
mark  stands  out  as  clearly,  or 
even  clearer,  than  it  did  on  the 
original  tracing, — characteristic 
of  blue  prints  produced  by  the 
Wickes  Continuous  Electric 
Blue   Printer. 

Prints    are    made   by    direct    ex- 
posure to  a  mercury  vapor  lamp, 
without       intervening        glasses, 
lenses  or  reflectors  to  absorb  the 
light.       Perfect    contact   between 
tracing"     and    print     as- 
sured   by    self-adjustin? 
belt.       Fully    automatic 
in   operation  and  prints 
any     length     2     to     48 
inclics  wide. 
A  rood  blue  print  is  th'> 
beginning  of  a  good  job 


Drawing  Tables, 
Boards,  Scales, 
T  Squares,  Tri' 
angles.  Curves, 
Instruments,  etc. 


"LUPTON"  I 

Tracing  Paper   I 

is  thin,  white,  strong,  | 

transparent  and  stands  | 

considerable  erasing.  | 

Attractively  priced.  | 

Sample  on  request  | 

Eugene  DietzgenCo.  I 


iiiiiriiiiiiriitiiiiiiiiitiiiiiiiiiiiiiuiiiiiriiiiniiiiiiitiiniiniiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiitiiiriitiiiriniitriiiiiirir 
iiuniiiiiiiiniiiiinjiiiiiiiiiiiiinr. 


Gel 


the    details   of    the 
iVickes  System. 


1856  WICKES  BROTHERS  1923 

Builders    of  Heavy    Duty   Plate    and    Structural    Tools.    Heavy    Duty 

Engine  Lathes,  Special  Production  Lathes  and 

Crankshaft  Turning  Equipment. 

2007  Water  St.,  Saginaw,  Mich.,  U.  S.  A. 


BLUB  PRINT  SYSTEM 

SA.GlU'A.'Vtr ->I1CHI&A.N 


The  mosi  femous  Pencils' 
in  the  ^Vbrld 


PENCILS 

IN   17  DECREES    AND    COPYING 

For    Sale    by 

DRAWING  MATERIAL  DEALERS  AND  STATIONERS. 


I     rii  mniiriiiii  i 


III;     ^iiiliiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiDiMijiiiiijijijiiiiiiiimiiiiiiiiiiiijiiiiiiiiiiiiiiriiiMii 


lllllllllllllillllllllllllllfB 


2iniiiiiirriiiiiiiMifiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiii)iiiiiiiiiMiiMiiiiiiiiiiiiiiriiiiiiiiiii]itiitiiiiiiiiiii)iiiiiriiriiiiiiiiiiiiiimiii'ii 


Monitor  Transits  and  Levels  i 
C.  L.  BERGER  &  SONS       | 

BOSTON,  MASS.,  U.  S.  A.  i 

.iiiiiiiiiiiiuuiiiiiMiiiiiiiiiiiiiiiiiiiiiiijinniiiiiiniiiiiiiniiiiiiiiiiiMiiiiiiiiiiiiiiniiiiirniiiimniiiiTiiiniiimniimnimTiiniiiiriiiiiiLi^ 

iiiiiiiriiiiirMiriiiniMllMiiMiiiTriii 
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New  England 


Adams,  H.  S. 

ConsuUinff    Engineer 

Wharf    and    Dock   Construction 

Foundations       Harbor      Works 

Water     Terminals. 

100-101    Ames   Bldg.. 

Boston    i9>    Mass. 


Barbour  and  Dixon 

F.  A.  Barbour,  G.  Gale  Dixon 
Water  Supply.  Water  Purifica- 
tion. Sewerage  and  Seweragi- 
Disposal. 

Boston  Mass..  Tremont  Bldg. 
Cleveland.    Ohio.    Finance    Bldg. 


Beugler,  Edwin  J. 

Consulting  Engineer 

Railways.  Water  Power 
Foundations 

Examinations  and  Reports 
Cheshire.   Conn.,  Tel.  205 


The  Crandall 
Engineering  Co. 


Floating.     Basin,     and    Railwa; 

Dry    Docks 
Wharves.         Piers,         Terminal 

Harbor   Works 
Investigation,      Reports.      Plan; 

Supervision 
Boston.   Mass.,    103    Border   St. 

East  Boston  Sta. 


Main,  Charles  T, 

M.Am.Soc.M.E. 

Plana  and  Specifications  for  Tex 
tile  Mills  and  other  Industrial 
Plants.  Water  Power  and  Stean 
Power  Development.  Examina 
tions  and  Reports  on  Planl- 
with  reference  to  their  Value 
Reorganization  op  Development 


Metcalf  &  Eddy 


Water  Works.   Sewerage. 
Disposal  of   Sewage  and  Indus 
trial     Wastes         Super^-ision     of 
Operation.     Valuations. 

Boston.  Mass.,   14  Beacon  St 


Universal  Acme  Eng'g 

Cenlral  Ktlimaling  Bur.  of  Amer 
Constniclion.  Reports.  Appr;ii- 
als.  Field  Accounting.  Invcstig^i 
lion. Consultation. General  A  Sul' 
Qu.-intity  Surveys  ft  Esllmat-i- 
Bridgeport.  Connectirn 


Vaughan  Engineers 

John   F     Vaughan 
DcBign    and   Supervision 
Hydraulic,    and    Electrical 
Steam,    and   Structural 
Industrials   A   Public   rtllitles 
Investigations    and    Reports. 
Boston    Mass  I  K.->  Devonshire  81 


New  York 


Banks  &  Craig 

f:r<ainrfr»—r>i,mliilM 
Design.  Operation  Valuation.  In 
vesllgatlnns  Water.  Sewage  I' 
duslrial  Wastes.  Food  Chemlslr 
Dehydration.  Colloids.  Rese.-ir*  ' 
51  East  4';nd  St  .  New  York 
70f»  Telegraph  fiuildlng.  Ham;< 
burg    Pa 


Bowe,  Thomas  F 

romvlllng  Enainerr 

Reports       Waterworks.  Sewerairc 
Valuation  Treatment  of 
De-ign  Sewage. 

Or";ration  Industrial   Plants. 
New  York  City,  110  William  St 


Caird,  James  M. 

f'hemist  and  Bacteriologist 

Expert  Testimony:  Examinations 
and  Reports  upon  Pjoposed 
Sources  of  Water  Supplies;  Test 
and  Supervision  of  Filter  Plants. 
Copper  Sulphate  Treatments  for 
.■ilgae;  Sterilization  Treatments 
Sanitary  Investigations.  Includ 
ing  Typhoid  Fever. 

Troy,    N.    Y'.    92    Fourth    St 


City-Wastes  Disposal  Co. 

Specialists    in    Drainage.    Sewer 
age    and    Sewerage   Disposal. 
Reports  and  Estimates.  Surveys 
Plans  and  Supervision. 
New  York.  4.>  Seventh  Avenue 


Cleveland,  H.  Burdett 

Consulting  .Sanitari/  Engineer  ' 
Associated  with  Cornelius  C 
Vermeule.  C.  E.  Sanitary  Invcs 
tigations  and  Reports.  Watei 
Supply  and  Purification.  Sewer- 
age and  Sewage  Disposal. 
New  York  ;J8  Park  Row 


Cole,  Edward  S. 


Hydraulic  Engineer 

New  York,  50  Church  St. 


Concrete-Steel 
Engineering  Co. 

Designing  and  Supervising 

Engineers 
Concrete-Steel   Bridges 
New  York.  Park  Row  Bldg 


Hugh  L.  Cooper  &  Co. 


General  Hydraulic  Engineer 


Including  the  design,  financing, 
constniclion  and  management 
of  hydro-electric  power  plants. 


New  York  City.   101   Park  Avt 


Coulter,  Waldo  S. 


Contulling    Engineer 
Water.       Sewerage.       Industrial 
Wastes.    Drainage.   Power   Valu- 
ation".  Report".  Estimates    8ur 
vcy"    Pl.in-  and   Supervision. 
New  York  Cilv    11  I  Liberty  81 


Davis,  Benjamin  H. 


Counties,  state 
Consiill-itlons,  Estimate.  Plans 
Specincalinns  and  Supervision. 
New    York,    Whitehall    liiiildhig 


Ellsworth,  Barrows  & 
Beeves 

\.,h,„linn    Inainrrrn 

fj     E     Harrows   M  Am  SocCE. 

CuthbTl     T.      Keeve. 

Memtvr    Am     Hv     En«     A"n 

.-lO  :,;.    W.  .1    Kagle    HI 

Bn(t.ilo     N     Y 


Farley.  .Tohn  M. 


M      ■-        '  '       ^ 

\v  . '  '  ^ersgr     and 

«,,.  .  Ml    .Mlinlrtpal 

W„rk     r- ..irn    si.d  (-..nslnielion 
New   York.      .Tt2    Madl-on   Ave 


Ford,  Bacon  &  Davis 

Incorporated 

Business  established 
1S94 

115    Broadway.    New    York 

Philadelphia  Chicago 

San  Francisco. 


Fowler,  Charles  Evan 

M.  Am .  Soc.  C.  E..M  Enar.  tn^sl.  Cou 
Consulting   Citil  Engineer 

Bridges.    Foundations.    Dredges. 

Dredging.      River     and      Harboi 

Improvement. 
2.T   Church    St  .    Dime   Bank    Bldg 
New    York    City  Detroit 


Roger  M.  Freeman 

Construction   Engineer 
Design   and  Construction  of  In- 
dustrial  Buildings.  Steel  Plants, 
Hydro-Electric   Developments. 
New  York  City,  S  West  40th  St. 
Tel.   Longacre   7742. 


Fuertes,  James  H. 

M.Am.Soc.C.E. 

Cieif  and  Sanitary  Engin 


Water  Supply  and  Water  Puri 
flcation.  Sewerage  and  Sewage 
Disposal. 


York.    140    Na 


Fuller  &  McClintock 

Engineers 

New  York,  170  Broadway 


City.    Mo..   flOO    Walnut 


Hazen  &  Whipple 


Allen     Hazen.     G.    C.     WhIppI 
L.  N.  Babbitt.  H.  Malcolm  PImlp 
C.   M.  Everett, 

f^onjmlllng,  Hvdraultr  and  Sani 
lary  Engineers 

Water  Supply.  Sewerage.  Drain 
age.  Valuations.  Supervision  o1 
Construrtlon  and  Operation. 

New  York  City.   3,^  W    4,-»r.l  SI 


Hopkins  &  Field 


Chas.  C.  Hopkins  Arthur  M.  Field 
Consulting  Engineers 
Water  Supply.  Sewerage  Wastes 
Disposal.  Municipal  Engineer- 
ing. Expert  Testimonj-.  Appraisals 
Rochester.  N.  Y'..  349  Cutlci 
Building. 


Horton,  Robert  E. 


Hill,  Nicholas  S.,  Jr. 

Cnnmitting  Engineer 

Water       Supply — Sewage       ni- 
posal — Hrdraulte     IVrrlnpmrnl 

Reports  Inve.tignlln^i 

Valuations  Managrm-nl 

Deslgr  ron.tni.linn 

Operation  Rstes 

Chemical    »nfl  niolorleal    I.ab , 
ratoriea 

New  Vr.ri,  ritr    If  T.    lOih  «• 


Mem  Inst  C.E  Mem.  Am.  Soc.  C.E. 
Consulting  Hydraulic  Engineer 
.  Reports.  Estimates.  Design  and 
Construction  for  Water  Power. 
Water  Supply.  Storage.  Flood 
Control.  Irrigation  and  Drainage. 
Specialist  in  Hydraulic  and  Hy- 
drologic  Problems.  Rainfall. 
Evaporation,  Stream  Yield  and 
Ground  Water.  Water  Power 
Valuation. 


George  A.  Johnson 


Co 


Iting  Engineer 
Water  Supply  and  Purification. 
Sewerage  and   Sewage  Disposal. 
Refuse  Collection    and    Disposal. 
150    Nassau   St.,    New    York. 


Walter  Kidde  &  Company 

Incorporated 

Engineers  and  Constructors 
Business  established  1900 

Inspections  Industrial  Plants 

Reports  Wharfs  and  Piers 

Design  Power  Plants 

Construction  Chemical  Works 

New  York  City,   140  Cedar  SI. 


Landreth,  Olin  H. 

Consulting  Engineer 
Hydraulic    and    Sanitary     Engi- 
neering.      Consultation,     Inves- 
tigation. Valuation. 
Kew  Y^ork.  No.  156  Fifth  Ave 


Lee,  William  S. 

M  Am  Sor  C.E  :M.Jm.lloc..V.K 

.M     Eno    InsI     Inn 

Fellou    Am.  Inst    E.  K 

Chief  Eng.  Southern  Power  Co 

Consulting    Engineer 

New  York  City.  ,")11   Fifth  Ave 

Charlntte.    North    Carolina. 


McClellan  &  Junkersfeld 

Incorporated 

Engineering  and  Construction 
New    York  Philadelphia 

4.-.  Willi.im   SI     112   S     IBIh   81 


Mead,  Daniel  W. 
Scheidenhelm,  F.  W. 

r„n.„l,ina    Inginerr, 
n.vdro-elecinc  Developments 

Water  Supply    IrrigaUnn,  Drain 
age.   Flood  Control 
New   York.    .10  Church   St. 


Meyer,  Strong  &  Jones, 
Inc. 

Pom,-     ■  •■      '  inl.-sl     ,p.l 

Ele.  t  I— Healing 

Ne«     i  I    Park    Ave 


North,  Allison  &  Ettlin^er 
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I  Potter,  Alexander 

CoJisultino  Engineer 

Hydraulics.  Sanitation,  Concrete 
Structures.  Tel.  5501  Cortlandt 
New    York.    50    Church    Street. 


Potts,  Clyde 


M.  Am.  Soc.  C.  E. 
Consulting  Sanitary  Engineer 
Seweraffe    and   Sewag"e   Disposal. 
Water  Works  and  Water  Supply 
Reports.  Plans  and  Estimates 
New  York.  .'SO  Church  St. 


Robinson,  Geo.  L. 

Consulting  Engineer 

Sewers,  Sewage  Disposal,  Water 

Supply. 

5631  Grand  Central  Terminal 

New  York. 


Dwight  P.  Robinson 
&  Company,  Inc. 

Engineers  and  Constructors 

Industrial  Plants.  Power  De 
velopments.  Railroad  Shops  and 
Terminals. 

New  York.  135  East  46th  Street 
Chieag-o.  Philadelphia.  Young-s 
town.  IjOS  Angeles.  Montreal 
Rio  de  Janeiro. 


Sanderson  &  Porter 

Engineers 

New  York.  52  William  Street 
Chicago.  72  West  Adams  Street; 
San  Francisco, 14  Monlg-omerySt 


Seelye,  Elw'yn  E. 

Consulting  Engineer 

Reinforced  Concrete 
Structural  Steel 
Foundations 

New  York        101  Park  Avenue 


Steinman,  Dr.  D.  B. 


Consulting  d  Designing  Engineer 

Bridg-es  and  other  Structures. 
Engineering  Projects.  Designs, 
Supervision.  Investigations.  Re- 
ports, Valuations,  and  Advisory 
Service. 


New   York 


35   Church   St, 


Vermeule,  Cornelius  C. 

Consulting  d  Designing    Engineer 

Water  Supply.  Sewerage. 
Water   &    Steam   Power   Plants 
Reports.   Valuations. 
New  York  38  Park  Row 


Waddell,  Dr.  J.  A.  L. 

Consiinina  Engineer 
S'eel  and  Reinforced  Concrete 
Structures.  Waddell's  Vertical 
Lift  Bridg-e,  Difficult  Founda- 
tions, Reports  Checking  of  De- 
signs. Advisory  Service,  and 
Appraisals, 
New  Y'ork.    35   Nassau   Street. 


Joseph  H.  Wallace  &  Co. 

Consulting  Ijidustrial  Engineer 

Industrial    and    Power    Plants. 

Hydraulic      Developments  —  In 

vestigrations  —  Consultation  — 

Reports. 

New  York  City.  Toronto 


Wigley,  C.  G. 

M.  Am.  Soc.  C.  E. 
GonsuUing  Sanitrrri/  Enginee 
(Formerly  Chief  Engr.  N.  Jersey 
State  Dept.  of  Health.)  Sewerag-* 
&  Water  Works.  Reports,  De 
sitrns.  Construction.  Appraisals 
New  York.  2  East  23rd  St. 


The  J.' G.White 
Engineering  Corporation 

Engineers — Constructors 


Industrial  Plants.  Buildings 
Steam  Power  Plants.  Water 
Powers.  'Gas  Plants,  Steam  and 
Electric  Railroads.  Transmission 
Systems. 

New  York     43  Exchang'c  Place 


W.  Penna.  and  Ohio 


Penna.  &  Dela. 


Albright  &  Mebus 

Ciril  and  Sanitary  Engineer 

Seweragre.   Sewag^e  Disposal. 

Town  Planning-. 

Phila..   Pa..    1502   Locust  St. 


Bean,  George  L. 

Consulting   Engineer 

Water    Supply.    Water    Works 
Sewers.   Hig:hways. 
Reports,  Designs.   Appraisals. 
Phila.,    Pa..    201    N.    Broad    St, 


Day  &  Zimmermann, 
Inc. 

Engineers 

Industrial  Plants,  Power  Plants. 
Sub-Stations,  Transmission 

Lines.  Examinations  and  Re- 
ports, Valuations,  Manag^emenl 
of  Public  Utilities. 

Philadelphia,  611  Chestnut  St., 
New    York    City  Chicago 


Franklin  &  Company 

Consulting  Engineers 

Water   Supply-Sewage    Disposal, 

Town    Planning. 

Report- Valuation-Design. 

Philadelphia,  906-7  Crozer  Bldg. 


Harrison  Mertz  & 
Emlen,  Inc. 

Engineering   and   Consulting 
Sewage  Disposal.  Water  Supply, 
Landscape  Contracting. 
Franklin  Bank  Building, 
Philadelphia.  Pa. 


Ledoux,  J.  W. 


Consulting  Engineer 
Water  Works.  Water  Power. 
Power  Plants.  Reports.  De- 
signs, Construction  Supervision, 
Valuation,  Arbitration,  Rate 
Schedules. 
Phila-  Pa.  112  North  Broad  St. 


Scofield  Engineering  Co. 


ConsuUing.  Designing,  Supervi, 
ing  Engineers 


Philadelphia  Pennsylvania 


B.  Thayer  Son  &  Co. 

Founded   1843 

Engineers,  Organizers,  Financiers 


Railway.  Power.  Industrial.  Oil 
Gas,    Mining    Properties. 
Reports,    Valuations,    Reorgani- 
zation.   Management,    Construc- 
tion,  Operation. 

Wilmington.    Del.   DuPont   Bldg 


The  J.  N.  Chester  Engrs. 

J.   N.   Chester        D.  E.   Davis 
J.  P.  La  Boon      J.  T.  Campbell 

E.   E.   Bankson 
Consulting    Hydraulic.    Sanitary 
and   Valuation   Engineers. 
Pittsburgh.Pa., Union  Bank  Bldg. 


Illi 


Clark,  Wm.  G. 

Civil  and  Sanitarj/  Engineer 
Hydraulic,  Sanitary  and  Munici- 
pal EngineeHng.  Power  Develop- 
ments. Expert  Examinations  and 
Reports. 
Toledo,  O.     1046  Spitzer  Bldg 


Fayette  Engineering  Co. 

Civil.  Mining  and  Consulting 

Engineers 
L.   C.   Mechling,   E.    L.    Zearley 
Coal,   Coke  Plants. 
Uniontown,  Pa. 


Gannett,  Seelye  & 

Fleming         Engineers 

Reports   -   Valuations   -   Design, 
Management    -    M  u  n  icipalities, 
Utilities  -   Industrials. 
Erie,   Pa.  -  Harrisburg.  Pa. 
Memphis  Tenn. 


Gascoigne,  George  B. 

Consulting  Sanitary  Enginee 
Sewerage  and  Sewage  Disposal 
Water  Supply  and  Purification 
Treatment  of  Industrial  Wastes 
Cleveland.    Leader-News    Bldg. 


Morris  Knowles,  Inc. 

Specializing  in  Municipal  Engi- 
neering and  Public  Utilities, 
Real  Estate  Developments  and 
Town  Planning'. 
Pittsburgh  Cleveland 


Miller,  H.  B. 

Mining  Engineer  &  Geologist 
Coal  land  examinations  and  re 
ports.  Properties  prospected 
Surveys  and  Maps  of  all  kinds 
Over  twenty  years  experience, 
Penna.,  Ohio.  W.  Va.  and  Ky. 
738  Oliver  Bldg..  Pittsburgh.  Pa 


W.  E.  Moore  &  Co. 

Engineers 

Reports,  Designs  and  Supervision 

of  Public  Service  Properties. 

Industrial    Plant    Installation; 

Electric     Furnace     Design     and 

Applications. 

Pittsburgh.Pa. .Union  Bank  Bldi 


Watson  Engineering 
Company,  The 


Industrial  and  Power  PJant  and 
Equipment.  Bridges  and  Rail 
way  Buildings,  Docks.  Terminals 
and  Marine  Structures. 
Warehouses  f.nd  Commercial 
Buildings. 

Engineering  Reports. 
Cleveland     4614    Prospect   Ave. 


This  Directory 


is  known  throughout  the  field 
as  the  logical  medium  through 
which  to  locate  responsibl 
engineers  to  handle  important 
problems. 


The  W.  G.  Wilkins  Co. 


Isngineers  and  Architects 


Railroads.    Buildings.    Manuf 
tiiring-    Plants.    Coal    and    Coke 
Plants.  Water  Works  and  Sewer 
age.   Examinations  and  Reports 


Westinghouse 


Alvord,  Burdick  & 
Howson 

John     W.     Alvord — Charles     B. 

Burdick — Louis   R.    Howson 
Engineers  for 

Water   Works. 
Water  Purification. 
Flood   Relief. 
Sewerage. 
Sewas-e  Disposal. 
Drainag'e. 
Appraisals. 

Power  Generation. 
Chicago  Hartford    Bldg:. 


The  Arnold  Company 

Engineers Constructors 

Power  Plants.  Industri.il  Plants. 
Locomotive  Terminals.  Main- 
tenance Shops.  Designed  in 
Entire  Detail.  Erected  Complete. 
Including  Preliminar.v  Operation. 
Chicago.   105  So.  La  Salle  St, 


Byllesby  Engineering  & 
Management  Corp. 


Chicago.  208  S.  La  Salle  Street 


Condron  Company 

Theodore   L.    Condron.    M.    Am. 

Soc.  C.  E. 
Chester  L.  Post,   M.  Soc.  C.  E. 
Consulting  Engineers 
Bridges,    Buildings.    Foundation 
Chicago.    Monadnock    Buildings. 


Kelker,  De  T.,euw  &  Co. 

Consulting  Engineers 

Chicago.  Conway  Building 


Maury,  Dabney  H. 


Consulting   Engineer 

Water    Works.  Sew.^age. 

Power  Plants.  Appraisals. 

Chicago.    111..    1445    Monadnock 

Bldg, 


Pearse,Greeley&  Hansen 

UtiilrauUc  ct-  Sanitanj  Enoineers 
Reports.  Designs.  Supervision. 
Appraisals.  Water  Supply.  Sewer- 
age. Abater  Purification.  Sewage 
Treatment.  Refuse  Disposal. 
Chicago.  111.  39  West  Adamt  St. 


Shenehon,  Francis  C. 

Cnnsultinr  'Engineers 
M,   Am,  Soc,   C,   E. 
M.    ^m,    Inst.   Cons.    Engrs. 
Hydraulic    Investigations. 
Water  Power  Developments. 
Difficult      Doundations.      Steam 
Power     Plants.      Flood      Relief, 
River    Diversions.    Drainage. 
Counsel  in  Engineering  Litigation. 
Settlements  of  Engineering  Con- 
troversies. 

Chicago.    1900    Cont.    &   Com'l. 
Bank  Bid?.  , 

Minneapolis.    628    Metropolitan 
Bank    Bldg, 


Stern,  I.  F. 

Co fi. uniting  Engineer 
Bridges.  Buildings  and  other 
Structures.  Engineering  Projects. 
Design.  Supervision.  Invcj^tiga- 
tion.  Reports,  Valuations,  Ad- 
visory Service. 
Chicago.  II!. .First  Natl.Bk.BIdg., 


June  28,  1923 
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The  Strauss  Bascule 
Bridge  Company 


Consuming  Engin 


Movable  and  Fixed  Bridse? 
Specialists  in  Trunnion  Bascule 
and  Direct  Lift   Bridges. 


Chicago.  2'J3  N.  Michigan   Ave 


Central  West 


Burns  &  McDonnell 
Eng.  Co. 

fntisiilling  Engineers 
Arpraisals,  Rate  Investirations, 
Expert  Testimony.  Water  Works. 
Seweraee.  Lighting.  Interstate 
Bid?..  Kansas  City.  Mo.  Marsh- 
Stron?  Bids..  Los  Angeles,  Calif. 


Black  &  Veatch 

Consulting  Engineers 

Sewerasre.  Sewage  Disposal. 
Water  Supply.  Water  Purifica- 
tion. Electric  Lighting.  Power 
Plants.  Valuations.  Special  In- 
vestigations and  Reports. 

E.  B.  Black  N.  T.  Veatch,  Jr. 
A.   P.  Learned  J.   F.   Brown 

F     H.    Dunmire 

Kjii-as      City.      Mo.,      Mutual 

Building. 


Fargo  Engineering  Co. 

Consulting  Engineer 

H.vdro-Electric  i 
Dim.  ult  Dam  F 
Jackson.    Michigan. 


Federal  Engineering  Co. 

Ciiil  rf  Architectural  Enginrrr^ 
Designers  and  Superintendents 
Buildings  and  Industrial  Plants. 
Milwaukee  Wis..  218  -  '^10 
btctihensou   Building. 


Harrington,  Howard 
and  Ash 

ronniltina  Engineers.  Bnili.-r>? 
and  other  structures  of  steel  and 
roinforced  concrete.  Advi--or>' 
services  in  mxinicipal  problems, 
Appr.-iisals.  Kansas  City.  M" 
KH;    n:illimnro  Avenue. 


Hubbcll,  Clarence  W. 

M.Ain  SocCE. 

f  (,n\ulting  Engineer 

Siwerage.       Scwaue  Disposal. 

Water    Supply     and  Municipal 

Engineering. 

Detroit,   Mich,.   3348  Penoh"Ol 

I'.iiilding , 


Charles  H.  Hurd 

W,iler8upplv,  Water  PuriHcal  inn. 
Sewage  Disposal.   Hydraulic  De 
AelopmentB. 
M^rchanlsBk.nirtg.rndlanapnll'. 


Kiersted  &  Stn'ngfellou 

Conitulting  Engineers 
01)  Tnlerslatc  Bldir. 
K.nnsa«  City    Mn, 


Kirchoffer,  Wil'iam  Gr.iy 

Sn  illari/  rf  l/i/rlr'.iillr  En,,' 
fnderground  Water  Sii 
iPc.ign  of  High  Emrirn  v 
1,1't  Pumps  New  Efl. 
Process  r.f  Sewage  DI"po«;il 
Madison.  Wl«^<.       ' 


Luten,  Daniel  B. 


ht'signing   and   Consulting 

Engintir 
Reinforced  Concrete  Bridges  ex 


Meyer,  Adolph  F. 


M.  Am.  Soc.  C.  E.  &  M.  E. 
'  ons}:l:ing   Ihjtirauti  ■  Engineer 
Franklin   R,    McMillan 
M,  Am,  Soc,  C.  E. 
-■\ssociate  Slruet'iral  Engineer 
Minneapolis.  H'JS  Met.  Dk.  Bldg 


Mullergren,  Arthur  L. 

Consulting   Engineer 
Specialist     in     Electric.     Light. 
Power  and  Water  Pumping. 
Kansas    City,    Mo..    555    Gates 
Building. 


Smith  &  Co.,  C.  E. 

fnvsiillh,,!   Ennitun-s 

.\ppr.Tis.Tls.     Kxpcrl     Testimony. 

r.Ti<lircs.      Electrification.     Foui- 

.l.itiiins.  Highways.  Docks.  Water 

Supply.  Flood  Protection. 

St,    Louis.    Mo..    •J()73    Railway 

Exihangc. 


Spooner  &  Merrill 


tnnsiilting  Kfgin. 
TItility  and  Industrial  Reports, 
Design,  Supervision,  Appraisals 
Grand  Rapids, Mich. Powers  Bldg, 


Turner,  C.  A.  P. 

t'nnsnlting  Engineer 
M.   Am.   Soc.   C.   E..    Reinforced 
Concrete    and     Structural     Steel 
Bridges.     Buildings    and    Manu- 
facturing Plants. 
Minneapolis.    Minn.,    637    First 


Williams,  Gardner  S. 

M.  Am.   Inst.  Cons.  Engr. 
M,   Am,   Spc,   C.   E, 
^'onsulfing   Engineer 
Hydraulic  Investigations.  Water 
Power      Developments.       Water 
Supply    Systems.    Reports.    Ap- 
praisals,    Ann   Arbor.   Michigan. 


Thebo,  Starr  &  Anderton. 

Inc.  Engineers  and  Constructor.' 
Design  and  Construction  of  Pow 
er  Plants.  Hydro-Electric  Irriga 
lion  and  Industrial  Projects 
Appraisals.  Investigations.  Re 
ports.  Plans  and  Specifiealion« 
Sharon  Bldg..  San  Fran.  Fresno 


South  &  West 


Bennett,  Howard  D. 

Con.iulling  d  Contracting  Eng'r. 
Dredges  of  all  tj-pes  Designed  and 
Built  for  every  service  Municipal 
Fire.  Ice  and  Ferry  Boats.  Harbor 
and  Terminal  DevelopmenI 
Plans.  Spec ifleations, Reports  Etc, 
BallimorcMd  31 14  Allendale  SI 


Billingsley,  James  W. 

rrclimmnrv  Investigations.  Dc 
l.iilcd  Plans,  and  Construction 
Supervision,  For  Industrial  De 
velnpments.  Docks,  RoadB, 
Bridges  Drainage  snd  Municipal 
Improv 


Nr 


Orle 


Lo 


Black,  McKenney  & 
Stewart 

Engineers 

W    M,  Black, 

Mai,  Oen,  U,  S,  A,  Retired, 
Charles   A,  McKenney. 
John    Slewarl. 

River    anil    Harhor — 

Port   and  Terminal  Work. 

Hvdni  Ele<tric.     Dr\-e1opfnenl. 

Muniripal    and 

Highway    Englneerinft 

Cnnsiilling  —  Organlrallnn  — 
Admlnlslralinn 

)1I«    Seventeenth    91  ,    N,    W. 

Wa.hingtnn.    D    C 


Bibbins,   .1.  B.Avbind 


I'lrod  Ivnginecring  Co. 

...,r„lfl,r,^iil1ingEndinr 


Keller,  Henry  E. 


Contracting   Engit 


Specializing  in  the  Design  and 
Construction  of  Bulkheads.  Piers. 
Docks.  Cofferflams.  Foundations, 
etc..  of  Timber  and  Concrete. 


M.  L.  Miller  &  Co. 

//l/firautic  d  Sanitary  Engineerf. 
City  &  Industrial  Water  Supply 
r-'-wcrage  Hydro-cleclric  Plants, 
lirieation  Canals.  Pavements  In 
vesligations.  Reports.  Valuations 
P  an~.  Kstiniale*, 
ncMMT    Colo,,    'r^:!  Boston    Bl.lc 


The  Morgan  Engineering 
Companies 

ffl'draulic  Engineers 

Flood    Prevention — Irrigation — 

Devciopni^^nl 


Mr 


iphw. 


D,i 


College  of  Engineering 

Courses  in  Civil.  Mechanical 
Ele<trical.  Sanitary.  Municipal, 
Chemical  Engineering.  Shor' 
course    in    Structural    Drafting 

Enter  any  time.  No  matricu- 
lation or  registration  fees.  Ex- 
penses 5  to  i  less  than  at  other 
first-class  schools.  School  year — 
Four  quarters  of  13  weeks  each 

Length  of  Courses  130  Week- 
Save  one  year  and  SIOOO. 

Experienced  Instructors.  Splen 
did  Laboratories. 

For  catalog,  bulletins  or  infor 
iii.ition  address:  Albert  Edwin 
Smith.  President.  Ohio  Northern 
University,  Ada.  Ohio. 


Quinton,  Code  &  Hill 

J.  H.  guinton — W,  H.  Code — 
L.  C.  Hill.  Members  Am,  Soc.  C.  E. 
Investigation  — Design  —  Super 
vision  — Irrigation  — Rcclama- 
I — Water   Supply.  Storage 


Totten,  Robert  I-. 

Mem,  Am.  Soc.  C,  E. 
Consnifino   Engineer 
Valuations   &  Reports,  Railroad? 
&    Highways,    Mining   Investiga 
(ions.   Municipal   Improvements. 
Brown   Marx   Bldg. 
Pirminchnm.    Ala 


Weller,  Francis  R. 

.V.  .4m .  Inst.  E.  E...M.A  m.Soc  r  £ 

Consulting  Engineer 
Hydro-Electric  and  Steam  Power 
Plants.   Reports.   Appraisals.   Dc 
signs.    Construction;     Properties 
Opera  led 
Wa.shington.P.C.,3nl-5MillsBldg, 


Schools  &  Colleges 


College  of  Engineering 

Norlhweslem  nniverslty 
Five  years  of  broad,  Ihorougli 
training:  small  classes  In  whi.h 
ea,  h  student  receives  individinl 
allcntliin  (mm  head  professors 
rnsiirpassed  opportunitps  to  sec 
treal  engineeniiB  projects  and 
meet  engineer", 
A    .voung  thriving  College  In  an 


Write  (or    'Bi"!  Preparation  for 
Engineering"    and     'Booklel     of 
Views  ■' 
.lohn   F     Ilnyforil.    Director 


Lafayette  College 


Technical  Cour-e.  in  Chemical. 
Civil  Electrical.  Mechanical  and 
Mining  Engineering  Wrile  tor 
llhlslrstecl  calal'igue  lo  the 
Rrgiatrar     Ea-tor,     Pii, 


Consulting  Engineers 

Raths: 

1^-inch  cnrd 

$37.50  per  quarter 

(♦.1035    for    advertising    and 

f  1  2ri    for    .iibscrlpHonJ 

34 -inch  card 

$22.50  per  quarter 

♦31  Sfi     for    advert' 'Inr    and 

ft  ".n    for    liiihw-ripllnn) 


Clarkson  College  of 
Technology 


Courses  leading  to  the  degree- 
of  Bachelor  of  Science  in  Chem 
ical.  Civil.  Electrical  and  Me- 
chanical Engineerinc:. 


Catalog  upon  application. 
Pols.lam.  N.  T. 


New  York  University 
College  of  Engineering 

ri,i7.    Stecl.anical.   Chemical  ami 

Industrial    Engineering 
For    information    address    (^a.- 
Henr.v  Snow,  Dean, 
flliversily    Heights.    New  Vo.k 


Norwich  University 

(Founded  18191 


Tile  Military  College  of  Vermon 
Academic  Courses  in  Clv*l  an 
Elei'trieal  Engineering.  Addre* 
Prof.  H.  R.  Roberts. 


Northfleld.  Vermont. 


Inspecting  &  Testing 


Electrical  Testing  Labor- 
atories Electrical.  Photomelric;ii 
and    Physical    Tests      Inspeelim. 
and    Tcsis  o(  Ele.lrical  and  Knci 
ing    Malerl.il-      Main    oni. 


Robert  W.  Hunt  &  Co. 

Rolierl    W    Iliml.  Jno.  J.  Cone 

n    w    McNaueher 

llurran   nf  Iniprrllon,    Teat  anil 

lon-ultntinn 
Chii-ag"    New  York,  rillshurgh 
81   Jyiiills   S.in  Franel~M>.  Seattle 
Mimlrral    Lmidnn, 


New  ^'ork  Testing  Lab- 
oratories 


Stnndnrd  Testing 
Liiboratorics,  Inc. 

AnalT.ep   and   Physical   T.'«l"  ol 
Enrlne.-rlng      and     Omslnic  lint 

Material. 

Nr  w  Vr.rii   niv      .lO  Church  81 
In.|»eli,,n  o(   Material" 
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Acetylene.   Compound 

Linde  Air  Products  Co. 
Aerial  Photo  Service 

Fairchild       Aerial       Camera 
Corp. 
Asbestos    &    Asbestos    Prods. 

Carey  Co..  The  Philip 
Ash    Handling    Machinery 

Chain  Belt  Co. 

Haiss  Mf?.  Co..  Inc..  Geo. 

Jeffrey   Mfg.   Co. 

Portable  Mehy.  Co. 

Specialty  En&r.  Co. 
Asphalt 

Carev  Co..  The  Philip 

Standard   Oil    Co.    of    N.    Y. 
Asphalt    Plants 

Austin    Machinery    Corp. 
Back-Fillers 

Austin    Machinery    Corp. 

Buckeye     Traction      Ditcher 
Co. 

Moore  Trench   Mch.   Co. 

Northwest  Engineering  Co. 

Parsons    Co. 

Bar    Benders    &    Cutters 

Koehring  Company 
Ransome  Concrete  Mach.  Co 
Bar    Chairs.    Reinforcing 


Concrete  Steel   Co. 
Corrugated  Bar  Co. 
TruscoD   Steel   Co. 
Universal  Clamp  Co. 


Barges.  Steel 

American  Bridge   Co. 
Graver  Corpn. 
Bars,   Iron  &    Steel 
Bethlehem    Steel    Co. 
Ryerson  &  Son.  Joseph  T. 
Truscon  Steel   Co. 

Batchers,    Adjust.    Measuring 

P-law-Knox    Co. 

Heltzel  Steel  Form  &  Ir.  Co. 


Bins,    Storage 

Austin  Mfg^.  Co. 
Berger  Mfg.  Co. 
Blaw-Knox  Co. 
Brown  Hoisting  Mach.  Co. 
Heltzel  Steel  Form  &  Iron 
Co. 

Blasting    Accessories 

du  Pont  de  Nemours  &  Co. 
Blocks.  Segment 

Dickey  Clay  Mfg.   Co. 

Blocks  and    Tackle 

Boston  &  Lockport  Block  Co 
Patterson  Co.,   W.  W. 
Blowers 
Kerr  Turbine  Co. 

Blueprinting    Machinery 

Pease   Co.,   C.   F. 

\Vicke3  Bros. 
Boilers 

Abendroth  &  Root  Mfg.  Co. 

Babcock  &  Wilcox  Co. 
Boiler  Settings 

Ballard,  Sprague  &  Co. 
Bolts,    Nails,   Nuts,    Rivets   & 
Spikes 

Bethlehem  Steel    Co. 

Foster   Co..   L.    B. 

Ryerson  &  Son,  Joseph  T. 
Books,    Engineering    and 
Technical 

Carpenter.  C.  C. 

Hayden.  Edward 

MfGraw-Hill    Book    Cu. 

Wiley  &  Son,  John 
Bonding  Companies 

See    Searchlight    Section 
Boxes,    Annealing 

Blaw-Knox   Co. 
Brakes,   Air 

WeBtinghouse  Tr.  Br.  Co. 
Bridges  ' 

American  Bridge  Co.     - 

Belmont  Iron  Works 

Berlin  Constr.  Co. 

Bethlehem   Steel   Co. 

Blaw-Knox  Co. 

Boston   Bridse   Works 

Brown    Hoisting   Mach.    Co. 


Eastern  Bridge  &  Struc.  Co. 
Fort   Pitt    Bridge  Works 
Independent    Bridge    Co. 
Kenwood   Bridge  Co. 
McClintic-Marshall    Co. 
Milwaukee  Bridge  Co. 
Morava  Construction  Co. 
Mount  Vernon  Bridge  Co. 
Parsons.     Klapp.     Brincker- 

hoff  &  Douglass 
Penn.  Bridge  Co. 
Phoenix   Bridffe   Co. 
Fittsb'gh-Des  Moines  St.  Co. 
Raymond   Concrete   Pile  Co. 
Riverside  Bridge   Co. 
Shoemaker    Bridge    Co. 
Virginia   Bridge  &  Iron    Co. 
Wisconsin  Bridge  &  Iron  Co. 

Bridge   Operating   Mchy. 
Earle  Gear  &  Machine  Co. 
Steele  &  Condict.  Inc. 

Buckets.    Clam    Shell 

Blaw-Knox    Co. 

Brown    Hoisting    Mchy.    Co. 

Haiss    Mfg.    Co..    Inc.,    Geo. 

Hayward    Co. 

Industrial   Works 

Lakewood    Engineering    Co. 

McMyler  Interstate  Co. 

ifead-Morrison   Mfg.   Co. 

Orton    &    Steinbrenner    Co. 

Owen    Bucket    Co. 

Vulcan  Iron  Works  of  N.  J. 

Wilhams   Co.,   G.   H. 
Buckets,   Concrete 

Insley    Mfg.   Co. 

Ransome  Concrete  Mchy.  Co 

Union   Iron    Works 

Buckets,    Dragline 

Brown    Hoisting    Mchy.    Co. 
Hayward   Co. 

Backets.    Dredging  and 
Excavating 

Blaw-Knox    Co. 
Haiss    Mfg.   Co..    Inc..    Geo. 
Marion  Steam  Shovel  Co. 
Mead-Morrison  Mfg.  Co. 
Osgood   Company 
Owen    Bucket  Co. 
Union  Iron  Works 
Williams  Co.,    G.   H. 


Buckets.    Orange  Peel 

Hayward    Co. 

McMyler    Interstate    Co. 

Mead-Morrison    Mfg.    Co. 

Orton    &    Steinbrenner    Co. 

Owen    Bucket    Co. 

Vulcan  Iron  Works  of  N.  J. 

Building    Paper 

Carey  Co.,   The  Philip 
IHiildings,  Steel 

American  Bridge   Co. 
Belmont  Iron   Works 
Blaw-Knox    Co. 
Corrugated  Bar  Co, 
Truscon    Steel   Co. 


Cableways 
Blaw-Knox    Co. 
Lidgerwood   Mfg.   Co. 
Mundy   Hoist.  Eng.  Co..  J.  S. 
Roebling's  Sons  Co.,  J.  A. 


Cars,    Concrete 

Ransome  Concrete  Mchy.  Co. 
Cars.    Industrial    V    Damp 

Easton  Car  &  Constr.  Co. 
Insley    Mfg.    Co. 
Lakewood    Engineering    Co. 
Ramapo   Ajax   Co. 
Western  Wheeled  Scraper  Co 
Carts,    Concrete 
Insley   Mfg.    Co. 
Ransome  Concrete  Mchy.  Co. 

Castings,    Iron  and    Steel 

.\mer.  Cast  Iron  Pipe  Co. 
Bethlehem   Steel   Co. 
Central   Foundry  Co. 
Chain  Belt  Co. 
Fox  &  Co..  John 
Jeffrey  Mfg.   Co. 
MkrWane  Cast  Iron  Pipe  Co. 
Marion  Malleable  Tron  Wks. 
Mai^on'^loam  Shovel  Co.-    * 


U.S.  Cast  Ir.  Pipe  &  Fdy.  Co. 
Vult.-an  Iron  Works  of  Pa. 
Warren  Fdry.  &  Pipe  Co. 

Castings,  Street  and  Sewer 

Central    Foundry   Co. 

U.  S.  C.I.  Pipe  &  Fdry.  Co. 

Cement 

Lawrence    Cement    Co. 
Pennsylvania  Cement    Co. 
Portland    Cement    Assn. 
Vulcanite  Port.  Cement  Co. 


Cement-Making    Machinery 

Allis-Chalmers     Mfg.     Co. 
Austin    Machy.    Corp. 
Vulcan  Iron  Works  of  Pa. 
Willsea   Works,    The 
Worthinglon  Pump   & 
Mchy.    Corp. 


Chain,    Steel    and    Malleable 
Sprocket 
Brown  Hoisting  Mchy.  Co. 
Chain  Belt  Co. 
Haiss    Mfg.    Co.,    Geo. 
Jeffrey  Mfg.  Co. 
Ryerson   &  Son,  Joseph  T. 


Chimneys,    Concrete 

General  Concrete  Constr.  Co. 
Heine    Chimney    Co, 
Rust    Engineering   Co. 
Summerhays     &     Sons     Co., 
Weber  Chimney  Co. 
Wiederholdt  Construction  Co 

Chimneys.  Radial  Brick 

American    Chimney   Corp. 

Ballard,   Sprague  &  Co. 

Custodis  Chimney  Construc- 
tion   Co..    Aiphons 

Heine   Chimney   Co. 

Heinicke  Co..  H.  R. 

Kellogg   Co..   M.  W. 

Rust  Engineering  Co. 

Summerhays    &    Sons    Co., 

Wiederholdt  Construction  Co. 
Chimneys,    Steel 

Blaw-Knox  Co. 

Chicago  Bridge  &  Iron  Wks. 

Graver  Corpn. 

Honhorst   Co..    The   Jos. 

Litlleford   Bros. 
Chloride    of   Lime 

Penna.   Salt  Mfg.   Co. 
Chlorinators 

Wallace  &  Tiernan  Co..  Inc. 
Chlorine,  Liquid 

Electro    Bleaching    Gas    Co. 

Wallace  &  Tiernan  Co..  Inc. 
Chutes.    Concrete 

Insley    Mfg.    Co. 
Lakewood  Engr.  Co. 

Ransome  Concrete  Mchy.  Co 

Coal   &  Ore-Conveying  3Ichy. 

Brown  Hoisting  Mchy.  Co. 

Byers    Machine    Co. 

Chain  Belt  Co. 

Hai^s   Mfg.   Co..   Inc.   Geo. 

Jeffrey    Mfg.    Co. 

Lidgerwood  Mfg.  Co. 

McMyler    Interstate    Co: 

Mead-Morrison    Mfg.    Co. 

Portable  Mchry.  Co. 

Specialty  Engr.  Co. 

Wellman-Seaver-Morgan    Co. 
Coal-Storage  Systems 

Haiss   Mfg.    Co..    Geo. 

Jeffrey    Mfg.   Co. 

Lidgerwood  Mfg.  Co. 
Cofferdams,    Steel 

Bethlehem    Steel   Co. 
Column   Clamps 

Concrete   Steel    Co. 

Pyle  Rogers  Corp. 

Universal   Form    Clamp    Co. 
Column    Forms 

Blaw-Knox    Co. 

Concrete    Steel    Co. 

Heltzel  Steel  Form  &  Ir.  Co. 
Compressors,  Air,  Heavy  Duty 

AlHs-Chalmers   Mfg.    Co. 

Chicago    Pneumatic  Tool  Co. 

Ingersoll-Rand  Co. 

McKiernan-Terry    Drill   Co. 

S-ullivan  Mchy.    Co. 

Westinghouse  Tr.  Br.  Co. 

WorthJngton  Pump   & 

■  Mchy.  Corp.    '  •  i 


Compressors,    .41r,    Portable 

Ct  ment-Gun    Co. 
ChK-ago  Pneumatic  Tool  Co. 
General    Electric   Co. 
IngersoU-Rand     Co. 
Sullivan   Mchy,  Co. 
Concrete    Floor    Hardener 
Anti-Hydro  Waterpr'f'g  Co. 
Detroit    Graphite   Co. 
Sonneborn  Sons.  Inc..  L. 
Toch   Brothers 
Truscon     Laboratorn  ^ 

Concrete  Making  Machinery 

Ransome  Concrete  Mchy.  Co 
Willsea    Works.    The 

Concrete    Reinforcement 

American   Steel   &   Wire  Co. 

Berger  Mfg.  Co. 

Bethlehem    Steel    Co. 

Brown    Hoisting    Mchy.    Co. 

Carnegie   Steel    Co. 

Concrete   Steel   Co 

Consolidated     Expanded 
Metal    Cos. 

Corrugated   Bar  Co. 

Keystone     Gypsum    Fire- 
proofing    Co. 

Laclede    Steel    Co. 

Mitchell-Tappen    Co. 

National    Steel    Fabric   Co. 

Northwestern    Expanded 
Metal  Co. 

Ryerson  &  Son.  Joseph  T. 

Truscon   Steel   Co. 

Condensers 

Ingersoll-Rand     Co. 
Worthington   Pump   & 
Mchy.  Corp. 

Conveyors.   Belt 

Brown    Hoisting    Mchy.    Co. 
Chain  Belt  Co. 
Haiss   Mfg.   Co..   Inc..   Geo. 
Jeffrey   Mfg.   Co. 
Portable    Mchry.    Co. 
Robins    Conveying    Belt    Co. 
Specialty  Engr.  Co. 
Wellman-Seaver-Morgan    Co. 

Conveyors,  Bucket 

Brown    Hoisting    Mchy.    Co. 
Chain  Belt  Co. 
Haiss  Mfg.  Co..  Inc..   Geo. 
Jeffrey    Mfg.    Co. 
Mead-Morrison  Mfg.  Co. 
Specialty  Engr.  Co. 
Wellman-Seaver-Morgan    Co. 
Corner   Bead    Metal 
Consolidated    Expanded 

Metal    Cos. 
Truscoh   Steel  Co. 

Cranes,   Crawling   Tractor 

Industrial   Works 
Northwest  Engineering  Co. 


Cranes,   Locomotive 

Bay   City   Dredge   Works 

Brown  Hoisting  Mchy.  Co. 

Browning  Co. 

Byers   Mach.    Co. 

Clyde  Iron  Works  Sales  Co. 

Erie    Steam    Shovel    Co. 

Industrial   Works 

McMyler    Interstate    Co. 

Marion  Steam  Shovel  Co. 

Moore  Bros. 

Northwest    Engineering    Co. 

Ohio  Locomotive  Crane   Co. 

Orton   &  Steinbrenner  Co. 

Osgood  Company 

Thew    Shovel   Co. 

Cranes.    Traveling 

Brown  Hoisting  Mchy.  Co 
Cleveland  Crane  &  Eng.  Co. 
Toledo    Crane    Co. 
Whiting  Corporation 


Eppinger  &  Russell  Co, 

Georgia  Creosoting  Co. 

Jennison-Wright  Co. 

Wyckoff  Pipe  &  Creo.  Co. 
Creosoting  Oils 

Barrr-tt  Company 

Protexol    Corp.. 
Crushers   and    Pnlverizers 

Allis-Chalmers    Mfg.    Co.    ' 

Austin    Mfg.   Co. 

Austin-Western  Rd.  Mch.Co. 

Brown  Hoisting  Mchy.   Co.' 

Good   Roads    Mchy.    Co. 

Jeffrey   Mfg.    Co. 

Universal   Road  Mchy.  Co. 
Culverts,    Corragated 

Austin-Western  Rd.  Mch.Co 

Canton  Culvert   &   Silo  Co. 

Hardesty  Mfg.  Co..  The   R. 

Newport  Culvert  Co. 

Culverts.    Metal 

Amer.  Sheet  &  Tin  Plate  Co. 
Armco   Culvert    &   Flume 

Mfrs.    Assn. 
Austin-Western  Rd.  Mch.Co. 
Hardesty  Mfg.  Co..  The  R. 
Newport  Culvert  Co..  Inc. 
U.S.  Cast  Ir.  Pipe  &.Fdy.Co. 
Culverts,  Nestable  &  Riveted 

Corrugated 
Canton    Culvert    &    Silo   Co. 
Newport  Culvert  Co. 


Curbs,    Steel    Protected 

Concrete  Steel  Co. 
Truscon   Steel   Co. 
Cutting    BloM-pipes, 
Oxy  acetylene 
Milbum   Co..   Alexander 
Dams 
Amburson   Construction   Co. 
Dealers,   Eqaipment 

See    Searchlight    Section 

Derricks  and  Derrick  Fittings 

Byers  Mach.  Co. 
Clyde   Iron    Wks.    Sales    Co. 
Dobbie    Fdry.    &   Mach.    Co. 
Haiss   Mfg.   Co..    Geo. 
Hayward    Co. 
Insley   Mfg.    Co. 
Lidgerwood    Mfg.   Co. 
McMyler    Interstate    Co. 
Mundy  Hoist.  Eng.  Co.,  J.  S. 


Ditching  Machinery 

(See  Excavators) 
Docks  and   Harbor  Work 

Parsons.    Klapp,     Brinker- 

hoff   &   Douglass 
Snare    Corp.,    Frederick 


Drafting   Room    Furniture 

Dietzgen    Co,,     Eugene 
Economy  Drg.  Table  &  MTfg. 


I>rawing  Materials 

Dietzgen   Co..    Eugene 
Hamilton   Mfg.   Co. 
K-uffel    &    E^ser    Co. 
Koh-I-Noor  Pencil  Co. 


Creosoted  Blocks,   Timber 
Poles,  Cross-Arms  Lumber. 

Amer.  Creosoting  Co.    (Ky.) 
Amer.  Creosoting  Co.  (N.Y.) 
Colonial   Creosoting    Co. 
Eppinger   &   Russell   Co. 
Georgia  Creosoting  Co. 
Jennison- Wright    Co. 
Southern  Wood  Preserv.  Co. 
Wyckoff  Pipe  &  Creo.  Co. 
Creosoting 
Amer.  Creosoting  Co.    (Ky.) 
American  Creosote  Works 
Barrett    Company 
Colonial  Creosoting  Co. 


Dredges 

Bay  City  Dredge  Works 
Hayward  Co. 
Lidgerwood    Mfg.   Co . 
Marion    Steam    Shovel    Co. 
Osgood   Company 

Dredgesr  Dipper 

Austin    Mchy.    Corp. 

Erie  Steam   Shovel  Co. 

Osgood  Company 
Dredges.  Hydraaltc 

Atlantic  Gulf  &  Pacific  Co 

Marion    Steam    Shovel    Co. 

Morris  Machine   Co. 
Drills.    Core 

Ingersoll-Rand  Co. 

Keystohe  Driller  Co. 

McKiernan-Terry    Drill   Co. 

Sullivan   Mchy.  Co. 
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traffic     impact    shatters 
iprotectej  Joint. 


A  concrete  road  or  city  street  expanded  to  the  ex- 
treme in  severe  summer  temperatures  is  under  great 
stress  at  the  joints.  Every  shock  of  traffic  shatters 
and  breaks  down  the  edges  of  the  concrete  slabs — 
unless  the  joints  are  Carey  Elastite  Expsmsion  Joint 


Carey  Elastite  Expansion  Joint 

helps  rigid  pavements  bear  heavy  traffic 

'T^HE  pulverizing  impact  of  tons  of  traffic  dosen't  injure  the  road  with 
■*■  Carey  Elastite  Expansion  Joints.  Carey  Elastite  Expansion  Joint 
resiliently  cushions  the  concrete  slab  against  shocks,  strains  and  stresses, 
besides  relieving  stresses  of  expansion  due  to  high  temperature,  preventing 
cracking  of  surfaces,  and  keeping  joints  water-tight  and  frost-tight  in 
cold  weather,  thus  protecting  the  sub-grade. 

Carey  Elastite  Expansion  Joint  is  a  body  of  tempered  asphalt  sandwiched 
between  two  layers  of  felt.  This  construction  prevents  Carey  Elastite 
Expansion  Joint  slabs  from  melting  or  sticking  together  in  hot  weather 
and  from  chipping  or  breaking  in  cold  temperatures,  as  ordinary  asphalt 
slabs  will.  Send  for  sample  and  list  of  cities  where  Carey  Elastite  Ex- 
pansion Joint  stocks  are  maintained  for  immediate  shipments. 

THE  PHILIP  CAREY  COMPANY 

18  Wayne  Avenue,  Lockland,  Cincinnati,  Ohio 

Thae  streets  and  roads  arc  Carey  Elastllc  Expansion  Joint 


protected 


Alabama  State  Highways 
California  State  Highways 
Connecticut  State  Highways 
Dixie  Highway 
Georgia  State  Highways 
Kansas  State  Highways 
Kentucky  Statr  Highways 
Lincoln  Highw-iy 
Massachusetts  Stale  Highways 
Michigan  Statr  Highways 


Missouri  State  Highways 
New  Jersey  State  Highways 
New  Vnrk  State  Highways 
Pennsylvania  State  Highways 
Texas  State  Highways 
Utah  State  Highways 
Washington  State  Highways 
Washington  County,  Miss. 
Wayne  County,  Michigan 
Wisconsin  State  Highways 
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nrills,  Rock 

Chmapo  Pneumatic  Tool  Co 

General    Electric   Co 

Jeffrey   Mtg.   Co. 

In?ersoll-Rand  Co. 

McKiernan-Terry   Drill   Co 

Sullivan    Mchy.    Co. 
Drums,  Holding 

Blaw-Kno.x    Co. 

Haiss  Mfg    Co..  Inc..  Geo. 

Hayward  Co. 
Dryers 

Blaw-Kno.\  Co. 
Dryers,   Sand  and   Gravel 

Vulcan  Iron  Works  of  Pa. 
Drying  Machines,  Blueprint 
Pease    Co..    C.    F. 
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Dynamite 

du  Pont  de  Nemours  &  Co. 
Elevators,  Bucket 

Austin    M'Jg.    Co. 
Austin-Western  Rd.  Mch.Co 
Brown  Hoisting  Mchy.  Co 
Chain  Belt  Co. 
Haiss  Mfg-,   Co..  Inc..  Geo. 
Hendrjck    Mfg.    Co. 
Jeffrey  Mfg.  Co. 
Ohio  Locomotive  Crane  Co 
Elevators;   Contractors' 
Material 
Austin   Mfg.   Co. 
Austin-Western  Rd.  Mch.Co. 
Byers   Mach.    Co 
Clyde    Iron    Wks.   Sales    Co 
Haiss  Mfg.  Co..  Inc..  Geo, 
Insley    Mfg.    Co. 
Kansome  Concrete  Mchy.  Co 
Elevators,    Factory 
Eidgway   &   Son  Co.,  Craige 
Engineers,    Roofing 
Federal    Cement    Tile   Co 
Marks   Corp..   The    H.   E. 
Engineers    and    fonlractnrs 
Atlantic  Gulf   &   Panfir  Co 
Cement-Gun    Con.-^tr     Co 
Parsons,     Klaup.     Brint-ker- 

hoff   &   Douglas 
Raymond  Concrete  Pile  Co 
Spencer,  White  &  Prentia  ' 
Terry   &   Tench    Co..   Inc 
Wellman-Seaver-Morgan    Co 
(See  Directory  of  Engineers) 
Engineers'     and     Draftsmen's 
Instruments    and    Supplies 
Beckmann   Co.,  L. 
Dietzgen   Co..   Eugene 
Hamilton   Mfg.   Co 
Gurley.    W.   &  L    E 
Keuffel  &   Esser  Co. 
Lufkin  Rule  Co. 
Pease  Co..   C    F 
White    Co..    Inc.,    David 
Wiebusch  &  Hilger.  Ltd. 
Engines.  Gas,  Gasoline  &  Oil 
AUis-Chalmers    Mfg.    Co 
Chicago    Pneumatic  Tool  Co. 
Ingersoll-Rand    Co. 
Worthington    Pump    & 
Mchy.    Corp. 

Engines.    High    Duty    Water- 
n  orks 

Morris  Machine  Works 


Filters,  Water,  M 
Industrial 

Amer.  Water  Soflen.r  Co. 
California  Filter  Co. 
International  Filter  Co 
Roberts  Filter  Mfg.  Co. 
Fireprooflng  .Material  & 
Construction 
Berger  Mfg.  Co. 
Marks  Corp.,  H.  E 
Truscon    Steel   Co. 
Floor.  .-Asphalt  Mastic 

Standard  Oil  Co.  of  N.  Y. 
Floor  Hardener.  Concrete 

(See  Cone.  Floor  Hardener) 
Floor,    Wood    Block 
Barrett   Company 
Jennison-Wright   Co. 
Flooring,   Fireproof 
Irv.ng   Iron    Works 
Marks  Corp.,   H.   E 
Universal  Safety  Tread  Co, 
Flumes 

American  Wood  Pipe  Co. 
Flumes.  Iron   &  Steel 
Armco  Culvert  &  Flume 

Mfrs.   Assn. 
Blaw-Kno.\  Co. 
Hardesty   Mfg.    Co..   R. 
Forgings 
Bethlehem  Steel  Co 
Carnegie    Steel    Co. 
Form    Clamps 
1     Concrete   Steel    Co. 
I     Insley  Mfg.  Co. 
Pyle-Rogers    Co. 
Universal  Form  Clamp  Co. 

Form  Tighteners 

Concrete   Steel    Co. 
Marion  M'alleable  Iron  Wks. 
Forms.  Culvert,  Road,  Sewer. 
Tunnel,    etc. 
Blaw-Kno.x    Co. 
Foote   Concrete  Machy    Co 
Heltzel  Steel  Form  &  Ir    Co 
Lakewood    Engr.    Co 
Metal   Forms   Corp. 

Forms   for   Curb   and   Gutter 

Blaw-Knox   Co. 
Metal   Forms   Corp. 
Forms  for  Walls.  Building 
Construction,   etc. 

Berger  Mfg.  Co. 
Blaw-Knox    Co. 
Concrete  Steel    Co. 
Heltzel  Steel  Form  &  Ir    Co 
Metal  'Forms  Corp. 

Foundations 
McArthur    Concrete    Pile    & 

Foundation  Co. 
New  England  Fd.  Co..  Inc. 
Raymond  Concrete  Pile  Co 
Spencer,    White   &   Prentis.' 
Underpinning  &  Found.  Co. 


<\\  I>su::i 

Keystone  Gypsum  Fireproof- 
lng Co. 
Marks  Corp.,  H.  E. 
Hammers,    Pneumatic 

Chicago  Pneumatic  Tool  Co. 
Hammers,   Steam   Pile 

(jee  Pile  Hammers,  Steam) 
Heaters,  Tar  &  Asphalt 
Honhorst  Co.,  The  Jos 
l.Utleford    Bros. 
H<iists,   Concrete  Tower 
Cl.vde  Iron    Wks.   Sales  Co 
Insley    Manufactiu-ing    Co. 
Lakewood    Engr.    Co. 
National    Hoisting   Elig.   Co. 

Hoists,   Contractors'   Electric 

.^Uis-Chalmers  Mfg     Co 
Bay  City  Dredge  Work- 
Byers  Mach.   Co. 
Cl.vde  Iron   Wks.   Sales   Co 
Dobbie    Foundry  &  Mach  Co 
Lidgerwood    Mfg.   Co 
Mundy  Hoist.  Eng.  Co    J  S 
^ational    Hoisting   Eiig.    Co! 
Porter   Co..    H.    K. 
Ransome  Concrete  Mchy 

Stroudsburg    ISngine    Works 
\  ulcan  Iron   ^Vorks  of  Pa 
Yale  &  Towne  Mfg.  Co. 
Hoists,   Contractors'   Gasoline 

Clyde  Iron   Wks.  Sales  Co 
Lidgerwood  Mfg.  Co 
Mundy  Hoist.   Eng.  Co     J  S 
National  Hoisting  Eng.  Co  ' 
Stroudsburg   Engine  Works 
Van  Doni  Iron  Works  Co 


Engines,    Steam 
Chicago   Pneumatic  Tool  Co. 
ction 
•  Co.,  C.  L. 

Excavator.    Cableway 
Clyde  Iron   Works  Sales  Co 
Lidgerwood    Mfg     Co 
Mundy  Hoist.  Eng.  Co'    J    S 
Sauerman    Bros. 

Excavators.   Ditch    &    Trench 
Austin   Mchy.    Corp. 
Bay   City  Dredge   Works 
Buckeye     Traction     Ditcher 

Co. 
Erie  Steam  Shovel  Co 
Keystone  Driller   Co 
Marion  Steam  Shovel  Co. 
Moore  Trench  Mch    Co 
Northwest   Engineering   Co. 

Osgood   Company 

Parsons    Co. 

Potter  Mfg.  Co..  The 

Thew  Shovel  Co. 
Excavators,   Dragline 

Austin   Machinery   Corp. 

Bay   City   Dredge  Works 

Byers  Mach.   Co 

Erie  Steam  Shovel  Co 

Hayward  Co. 

Marion    Steam    Shovel    Co. 

McMyler-Interstate   Co. 

Northwest  Engineering  Co 

Osgood  Company 

Sauerman   Bros. 

Expanded  Metal 

Berger  Mfg.  Co. 
Consolidated   Expanded 

Metal  Cos. 
Northwestern    Expanded 

Metal    Co. 
Truscon  Steel  Co. 

Expansion  Bolts 

National   Lead   Co, 
Bxploslves 

du  Pont  de  Nemours  &  Co, 


Frogs  and  Switches.  Railway 

Bethlehem    Steel    Co 
Foster  Co.    L    B 
Ramaiio   Ajax  Corp 
Furnaces,  Annealing  and 
Tempering 
American  Bridge  Co. 

Garbage    Disposal    Apparatus 

'    Jeffrey  Mfg.  Co. 


Blaw-Knox   Co. 
Gates,  Sluice 
Chapman  Valve  Mfg    Co 
CofDn    Valve   Co. 
Coldwell-Wilcox    Co 
Hardesty   Mfg.    Co..    R. 

Gauges,  Loss  of  Head 

Simplex  Valve  &  Meter  Co. 
Gauges,  Rates  of  Flow 

Simplex  Valve  &  Meter  Co. 
Gears 

Earle  Gear  &  Mach.  Co. 
Generators.  Electric 
Alhs-Chalmers   Mfg.    Co 
General    Electric    Co. 
Kerr  Turbine  Co. 
Glass.  Fireproof 

(See   Wire   Glass) 
Governors.    Waterwliecl 
Woodward   Governor  Co 
Worthington   Pump   & 
Machy.   Corp. 
Graders,    Road 
Adams   &  Co.,   J.    D. 
Austin    Mfg.    Co. 
Austin-Western  Rd.Mdhy  Co 
Ene  Steam  Shovel  Co 
Good  Roads  Mchy.  Co. 
Ivnehring   Company 
Western  WTieeled  Scraper  Co 
Granite 
Granite    Paving  Block  Mfrs." 
Graphite 

Detroit   Graphite  Co. 
Gratings,    Subway 
Irving    Iron    Works 
Mitchell-Tappen    Co. 
Universal  Safety  Tread  Co. 
Gravel   Washing  Plants 
Sauerman  Bros.  i 


Hoists,   Contractors'  Steam 

Allis-Chalmers   Mfg.    Co 
B.vers   Mach.  Co. 
Cl.vde  Iron   Wks.  Sales  Co 
Ingersoll-Rand   Co 
Lidgerwood   Mfg.    Co 
Mead-Morrison  Mfg    Co 
Mundy  Hoist  Eng.  Co..j    S 
National   Hoisting  Eng    Ci 
Stroudsburg   Engine  Work 
Vulcan  Iron   Works  of  Pa. 

"^'f.'"' ^Hyi-aulic  Head  Gates 

Dilts  Machine   Wks.,   In 
Hoists,    Motor,    Truck 

Wood  Hyd.  Hoist  &  Boily  Co. 
Hoists.   Pneumatic 

Chicago  Pneumatic  Tool  Co 

Ingersoll-Rand  Co. 

Stroudsburg  Engine  Works 

Sullivan  Machinery  Co. 
Hoppers,    Concrete 

Insley    Manufacturing    Co. 

Ransome  Concrete  Mchy.  Co. 
Hoppers,    Steel 
Heltzel  Steel  Form  &  Ir.  Co. 

Honhorst  Co..  The  Jos. 
Horses,  Steel 

Economy  Scaffold  Co. 

Chicago  Pneumatic  Tool  Co. 

Hydrants 
Chapman   Valve  Mfg.  Co 
Ludlow  Valve  Mfg.  Co 
Smith  Mfg.  Co.,  A    P 
Wood  &   Co..   R.  D. 

Incinerators 
Powers    Specialty   Co. 

Inserts,  Concrete 

Concrete  Steel  Co 

Truscon   Steel   Co. 
Inspecting  Laboratories 

(See  Directory  of  Engineers) 
Instruments,    Drawing 

Keuffel  &  Esser  Co. 

Instruments,    Surveying 

.\in3worth  &  Sons.   Wm. 

Berger  &  Sons,  C.  L 

Buff  &  Buff  M'fg.  Co. 

Gurley,    W.   &  L.   E. 

Keuffel  &  Esser  Co 

Lietz   Co..   A 

INTiite  Co.,  Inc..  David 
Iron  Work.  .Structural  and 
Ornamental 

Hendrick   Mfg.    Co. 

Irving   Iron    Works 
R.verson    &    Son.    Jos     T 
Snead   Architect.   Iron    Wks 

Universal    Safety   Tread  Co. 
Jacks,   Lifting 

McKiernan-Terry    Drill    Co. 

Norton.   Inc..   A.  O.  ' 

Joints,    Expansion    Paving 

Barrett  Company 

Carey  Co.,   The  Philip 

Servicized  Products  Co. 

Truscon    Steel    Co. 
Joints,    Filler    Paving 

Barrett    Company 

Servicised  Products  Co 

Standard   Oil    Co.    of    N.    ' 
■loints.    Flexible    Pipe 

Central   Foundry   Co 

U.S.  Cast  Ir.  Pipe  &Fdy.Co.  | 
Kilns,    Rotary 

Vulcan  Iron  Works  of  Pa. 
Lamps,  Arc   *  Incandescent 

Genera!   Electric  Co. 


[  Lamps,  Flood 

General   Electric  Co. 
Lath,  Expanded  Metal 

Arinco  Culvert  &  Flume 
-Mfrs.   Assn. 

Berger  Mfg.  Co. 

Mitchell-Tappen    Co. 

Northwest'n  Exp.  Metal  Co. 

Truscon   Steel   Co, 
Leadife 

Lcadlte  Co.,  Inc.,  The 
Lead    Pencils 

Koh-I-Noor  Pencil  Co. 
Lights,     Contractors' 

Carbic   Manufacturing    Co, 

Milburn  Co.,  Alexander 
Loaders,    Wagon 

(See    Wagon    Loaders) 
Locomotives,  Compressed  Air 

Baldwin  Locomotive  Co. 
Locomotives,    Electric 
Amer.  Locomotive  Co. 
Baldwin  Locomotive  Co 
General    Electric    Co 
Jeffrey   Mfg.   Co. 
Locomotives,    Gasoline 
Baldwin  Locomotive   Co 
Pate  Root  Heath  Co. 
Hadfleld-Penfield  Steel  Co 
Milwaukee  Loco.   Mfg.  Co. 
Vulcan  Iron  Works  of  Pa. 
Locomotives,    Steam 
Amur.  Locomotive  Co. 
Baldwin  Locomotive  Co 
Davenport    Locomotive  VVks 
Vulcan  Iron  Works  of  Pa.  ' 
Battery 


Locomotives,  Storage 

General    Electric    Cu 
Ironton   E'ngine   Co 
Jeffrey  Mfg.  Co. 
Lumber 
Eppinger  &  Russell   Co. 
Lawson  &  MacMurray 
3Ianliole  Covers 

Central  Foundry  Co. 
.^lanometers 

Simplex  Valve  &  Meter  Co 
dieter  Boxes 

Pittsburgh   Meter   Co. 
Meter   Provers 
Hersey   Mfg.   Co. 
Pittsburgh   Meter  Co. 
»Ieters,    Boiler  Feed  Water 

Builders   Iron   Foundry 
Jleters,   Current 
General  Electric  Co 
Gurle.v.   W.   &  L.   E. 
Meters,  Gas  and  Steam 
Builders    Iron    Foundry 
General  Electric  Co. 
Wallace  &  Tiernan  Co.,  Inc, 
Meters,  Venturi 
Builders  Iron   Foundry 

Meters,   Water,  Oil,  etc. 

Builders   Iron   Foundry 
Gamon    Meter   Co. 
General  Electric  Co. 
Hersey   Mfg.   Co 
Neptune  Meter  Co. 
Pittsburgh  Meter  Co. 
Simplex  Valve  &  Meter  Co 
Worthington    Pump    & 
Machy.  Corp. 
Mixers,  Asphalt 
(See    Mixers.    Hot) 

Mixers,  Concrete 

Austin   Machinery  Corp. 
Cement-Gun  Co. 
Ciiain  Belt  Co. 
Foote    Concrete    Mchy     Co 
Koehring  Company 
Lakewood   Engineering  Co. 
Ransome  Concrete  Mchy  Co. 
Mixers,    Grout 
Austin  Machinery  Corp. 
Ransome  Concrete  Mchy  Co. 
Union   Iron   Works 
Mixers,  Hot 
Austin  Machinery  Corp. 
Koehring  Company 
.Mixers,  Mortar 
Austin  Machinery  Corp. 
Ransome  Concrete  Mchy  Co. 
Slixers,  Paving 
.\ustin   Machinery   Corp. 
Chain  Belt  Co. 
I    Construction  Mchy.  Co. 
I     Foote    Concrete    Machy.    Co 
I     Koehring  Company 

Ransome  Concrete  Mchy.  Co, 
Mixers,    Pneumatic 

Ransome  Concrete  Mchy.  Co. 
Motors,   Electric 
Allis-Chalmer.s    Mfg.    Co. 
General   Electric    Co. 
Westinghouse  Tr.  Brake  Co 
Motor-Truck   Bodies 
Van  Dorn  Iron  Works  Co. 
Wood  Hyd.  Hoist  &  Body  Co, 
Motor  Trucks 

I  See  Trucks,  Motor) 
Nitrogen 

Linde    Air  Products  Co. 
Oxygen 
Linde  Air  Products  Co. 


I  O^y-Acetylene  Process 

Blaw-Knox  Co. 
Linde   Air  Products  Co. 
I  Packing,    Water  Pipe 
Jenkins   Bros. 
Paints,  Graphite 
Detroit   Graphite  Co 
du  Pont  de  Nemours  &  Co 
Iruscon    Laboratories 
Paints,    Light    Reflecting 
Cheesman  &   Elliot  Co 
Detroit   Graphite   Co 
du   Pont  de  Nemours  &  Co 
Iruscon  Laboratories 
Paints,   .Metal  Protective 
Barrett    Company 
Carey   Co..    The   Philip 
Cheesman  &  Elliot  Co 
Detroit  Graphite  Co. 
du  Pont  de  Nemours  &  Co 
National    Lead   Co 
Nolene  Cmopanv    Ihe 
Protexol   Corp. 
Servicised   Products    Co 
Toeh    Brothers 
Truscon    Laboratories 
Pavement  Breakers 
Buckeye  Traction  Ditcher 

Paving,  .■\sphalt 
Carey   Co.,    Philip 
Standard   Oil   Co.    of   N.    Y 
Pai-ing   Blocks,   Creosoted 

Uood 
See  Creosoted  Block  Timber 
Poles.    Cross-Arms,   Lumber 
Paving  Blocks,  Granite 

Granite  Paving  Block  Mfrs.'    ' 
Paving    Breakers 

Ingersoll-Rand  Co. 
Paving,    Cold    Patching 

Standard  Oil  Co.  of  N.  Y. 
Paving  Guards,  Steel 
Godwin  Co.,    Inc.,   W.   S 
International    Steel    Tie    Co. 
Paving  Joint   Filler 

Servicised  Products  Co. 
Penstocks 

Blaw-Knox    Co. 
Pile    Drivers 
McKiernan-Terry    Drill    Co. 
McMyler  Interstate  Co 
Union  Iron  Works 

^il"  „"'•"'"'<■"•    steam 
M.Klernan-Terry     Drill     Co 
National   Hoisting   Eng.  Co 
Union    Iron    Works 
Vulcan  Iron  Works  of  Chic 

Piles,    Concrete 
MacArthur   Concrete  Pile  & 

Foundation    Co. 
New   ETngland  Fd.  Co..   Inc 
Raymond   Concrete   Pile   Co. 

Piles,  Creosoted  Wood 
Jennison-Wright  Co. 
Piling,   Interlocking  Steel 
Bethlehem   Steel   Co 
Carnegie  Steel  Co. 
Pipe,  Bends 

East  Jersey   Pipe  Co. 

National  Valve  &  Mfg.  Co. 
Pipe,   Cast    Iron 

Amer.   Cast   Iron    Pipe   Co 

Central    Foundry    Co 

Fox    &    Co..    John 

Glamorgan  Pipe  &  Fdry.  Co. 

McWane  Cast  Iron  Pipe  Co 

U.  S.  Cast  Ir.  Pipe  &  Fdry 
Co. 

Warren    Fdry.    &   Pipe   Co. 

Wood  &  Co.,  R.  D. 

Pipe,   Concrete 

Lock  Joint  Pipe  Co. 

Pipe,  Corrugated 

Austin-Western  Rd. Mch.Co. 
Canton  Culvert  &  Silo  Co 
Hardesty  Mfg.  Co..  The  R 
Newport   Culvert   Co. 


Pipe    C»\ering,    Wood 

American  Wood  Pipe 
Michigan  Pipe  Co. 
.Standard    Wood   Pipe  Co. 
Wyckoff  &  Son  Co.,  A. 
Pipe   Fittings 
Builders   Iron   Foundry 
Central   Foundry  Co. 
U.S.  Cast  Ir.  Pipe  &Fdy.Co 
Westinghouse  Tr.  Brake  Co 


Pipe  Joint  Compounds 

Leadite  Co.,  Inc.,  The 
Pipe,   Lock   Bar 

East  Jersey  Pipe  Co. 
Pipe,   Lock  Joint 

Lock  Joint  Pipe  Co. 
Pipe.  Reinforced  Concrete 

Austin   Machinery    Corp. 
Pipe,    Riveted    Steel 

American    Spiral    Pipe   Wks 

Blaw-Knox  Co. 

East  Jersey  Pipe  Co 

Hardesty  Mfg.  Co..  Tlie  R> 

Petroleum  Iron  Wks.  Co.  , 

Tippett  &    Wood 
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To  do  your  work  best  at 
least  expense 

THE  du  Pont  Company  manufactures  a  complete  line  of 
explosives  to  meet  every  one  of  the  varying  requirements 
of  blasting  work.  Du  Pont  business  is  built  on  the  princi- 
ple of  furnishing  the  explosive  to  each  customer  that  will 
do  his  particular  work  best  at  least  expense.     For  example — 


DUMORITE 

D\imorite  will  save  you  money  if 
your  work  is  adapted  for  it.  It 
runs  135  to  140  sticks  to  the  case  as 
against  100  for  "409c''  and  shoots 
stick  for  stick  with  it  under 
ordinary  conditions.  Dumorite  is 
non-freezing  and  non-headache, 
and  is  being  used  successfully  in 
most  kinds  of  blasting  operations. 


DU  PONT 

GELATIN 

DYNAMITE 

Plastic  and  absolutely  waterproof, 
du  Pont  Gelatin  is  unequalled  for 
close  shooting  underground,  for 
hard  and  tight  places  and  inten- 
sive work.  Recent  improvements 
have  reduced  the  fumes  mater- 
ially, increasing  production  time 
and  lowering  output  costs.  Now 
practically  non-freezing. 


RED  CROSS 

AMMONIA  DYNAMITE 

Its  splendid  all-around  qualities 
have  made  Red  Cross  the  most 
popular  of  all  high  explosives. 
Used  successfully  in  practically 
every  type  of  operation.  Now 
manufactured  on  a  new  "low  freez- 
ing" formula — which  should  be 
called  "non-freezing"  as  our  labora- 
tories have  not  been  able  to  freeze 
Red  Cross  yet  at  any  atmosphere. 


Nitroglycerin,  ammonia,  gelatin  and  other  types  of  explosives 
designed  to  meet  every  blasting  requirement  at  least  expense. 


Branch  Offic^m: 
Birmingham.  Ala. 
Boston,  Maas. 
BufTalo.  N.  Y. 
Chicago.  III. 
Denver.  Colo, 
tXJuth.  Mmn 
Huntington.  W.  V«. 
Kanut  City,  Mo. 


E.  I.  du  Pont  de  Nemours  &  Co.,  Inc. 

Ex/tttmircK  Dppnrtntmt 

Wilmington,  Delaware 

Du  Puni  ProducU  Exbihil.  .illuntic  City,  iS.  J. 


Branch  Offic9M: 
New  York.  N.  Y. 
Pittsburgh,  Pa. 
Portland,  Ore. 
St.  Loui».  Ma 
Sprir\(llield,  111. 
San  Frnnrisco.  CaL 
Scranton,  Pa. 
Seattle,  Wash. 
Spokane,  Wath. 
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Pipe,  Sewer 

Dickey  Clay  Mfg.  Co. 
Pipe   Shoes 

Marion  Malleable  Iron  Wks. 
Pipe.  Spiral 

Abendroth  &  Root  Mfgr.  Co. 

American  Spiral  Pipe   Wks. 

Blaw-Knox  Co. 

Robertson  Bros.   Mfg.    Co. 
Pipe.  Tap  Welded 

American  Spiral  Pipe  Wks. 
Pipe,  Wood 

American  Wood  Pipe  Co. 

Continental    Pipe    Mfg.    Co. 

Michigan   Pipe  Co. 

Pacific  Tank  &  Pino  Co 

Standard  Wood  Pipe  Co. 

Wyckofl  &  Son  Co..  A. 
Poles,  Creosoted  Wood 

.\mer.  Creosoting  Co.    (Ky.) 

Colonial  Creosoting  Co. 

Georgia   Creosoting  Co. 
Poles.   Steel   Strnctural 

Elaw-Knox   Co. 
Powder 
du  Pont  de  Nemours  &  Co 

Pressed   Steel  Products 
Berger  Mfg.  Co. 
Blaw-Kno.x   Co. 
International    Steel    Tie    Co. 
Truscon   Steel    Co. 
Van  Dora  Iron  Works  Co. 

Pulverizers 

Jeflrey   Mfg.   Co. 
Pnmps,   .\ir  Lift 

Chicago  Pneumatic  Tool  Co. 

Ingersoll-Rand   Co. 

SuUivan  Machinery  Co. 

Traylor  Engr.   &  Mfg.  Co. 
Pnmps.   Boiler   Feed.   Steam 

Earle  Gear  &  Machine  Co. 

Ingersoll-Rand  Co. 

Pumps.  Centrifugal  and 
.Mnlti^Stace    High    Lift 

Aurora  Pump  &  Mfsr.  Co. 
Earle    Gear   &    Machine   Co 
Erie    Pump    &    Engine    Co. 
Ingersoll-Rand  Co. 
Keystone  Driller  Co. 
LeCourtenay  Co. 
Manistee    Iron    Works 
Morris  Machine  Works 

Pnmps,  Contractors' 

Construction  Mchy.  Co 
Ingersoll-Rand  Co. 
Pulsometer  Steam  Pump  Co. 

Pnmps,   Deep  Well 

Aurora   Pump   &  Mfg.  Co. 
Cook.    A.    D. 
Kej-stone  Driller   Co. 
Pumps,    Diaphragm 
Boston  &  Lockport  Bl.  Co. 
Manistee  Iron  Works 

Pumps,    Dredging    and    Sand 

Erie   Pump   &  Engine   Co. 
Marion    Steam    Shovel    Co. 
Morris  Machine  Works 
Worthington    Pump    & 
Machy.  Corp. 

Pumps,  Power 
Cook,  A.  D. 
LeCourtenay  Co. 

Pumps.  Turbine 

Kerr  Turbine  Co. 


Road   Oilers,  Pressure 

Austin-Western  Rd.  Mch.Co 
Road  Oils  &  Preservatives 

Barrett    Company 
Standard   Oil   of   N.   Y. 
Universal  Road  Machy.  Co. 

Road  Rollers,  Gas.  &  Steam 

Austin  Mfg.  Co. 
Austin-Western  Rd.  Mch.Co. 
Buffalo-Springfield  Roll.  Co. 
Good  Roads  Machy.  Co. 

Rolls,  Crushing 

Allis-Chalmers  Mfg.   Co. 
Jeflrey  Mfg.  Co. 

Rooting,  Gypsum 

Marks   Corp..   The  H.   E. 
Roofing,    Metal 

Amer.  Sheet  &  Tin  Plate  Co. 
Berger   Mfg.  Co. 

Roofing,    Prepared 

Barrett  Company 
Carey   Co.,   The  Philip 
Roofing,   Tile 

Federal  Cement  Tile  Co. 
Keystone  Gypsum  Fireproof- 

ing  Co. 
Truscon   Laboratories 

Rope,    Wire,    Transmission 
Hoisting  or  Haulage 

American  Steel   &   Wire  Co. 
Leschen  &  Sons  Rope  Co. 
RoebUngs   Sons   Co..   J.   A. 


Sprinklers  and  Sweepers 
Street 

.\ustin   Machinery   Corp. 
-■Vustin  Mfg.  Co. 
Austin-Western  Kd.  Mch.Co. 
Standpipes 
Blaw-Knox  Co. 
Chicago  Bridge  &  Iron  Wks. 
Pacific  Tank  &  Pipe  Co. 
Plttsb'gh-Des  Moines  St.  Co. 
Tippett   &  Wood 


Steel 

Ryerson  &  Son.  Joseph  T. 
Steel,  Curb  &  Gutter  Forms 

Heltzel  Steel  Form  &  Ir.  Co. 
Steel    Plate    Construction 

Bethlehem  Steel  Co. 

Blaw-Ktiox   Co 

Chicago    Brids-e    Iron    Wks. 

East  Jersey  Pipe  Co. 

Heltzel  Steel  Form  &  Tr,  Co. 

Honhorst  Co..  The  Jos. 

Littleford   Bros. 

Petroleum  Iron  Wks.  Co. 

Pittsb'gh-Des  Moines  St.  Co 

Riter-Conley  Co. 

Union  Iron  Works 

Williams   Co..    G.   H. 


Sash   Operating  .Apparatus 

Allison   Steel   Products  Co. 
Truscon   Steel   Co. 

Sash  Steel,  Window 

(See   Window    Sash) 
Scales,  Automatic 

Toledo  Scale  Co. 
Schools   &  Colleges 

(See  Directory  of  Engineers) 

Scrapers,   Scarifiers,  Plows 

.\dams  &  Co..  J.  D. 
Austin    Mfg.    Co. 
Austin-Western  Rd.  Mch.Co. 
Western  Wheeled  Scraper  Co. 


Puiriis  CnderttTiters'  Cen. 
trifuL'al 

-illis-Chalmers  Mfg.   Co. 

Earle  Gear  &  Machine  Co. 
Pyrometers 

Taylor  Instrument  Cos. 

Rail  and  Rail  Joints,  Fasten- 
ing &  Specialties 

Carnegie    Steel    Co. 
Foster  Co.,    L.   B. 
Rail  Joint  Co. 
Railroad   Ditchers 

Erie  Steam   Shovel  Co 
Marion  Steam  Shovel  Co. 


Remforcing  Bar  Couplings 

Concrete  Steel  Co. 
Marion  Mallcible  Iron  Wks. 
Reinforcing  Concrete 

(See  Cone.   Reinforcement) 

Reinforcing    Metal    for    Con. 
Crete  Work 

Amer.  Steel  &  Wire  Co. 
Berger  Mfg.  Co. 
Concrete  Steel  Co. 
Corrugated  Bar  Co. 
Truscon  Steel  Co. 
Uiyer  and  Harbor  Work 


Screens,  Sand.  Gravel  and 
Coal 

Austin  Mfg.  Co. 
Austin-Western  Rd.  Mch.Co. 
Chain  Belt  Co. 
Haiss  Mfg.  Co.,  Inc..  Geo. 
Hendrick  Mfg.  Co. 
Link-Belt    Co. 

.Screens,   Water  Intake 

Chain  Belt  Co. 
Searchlights 

General   Electric  Co. 
Second-Hand    Equipment 

See    Searchlight    Section 
Sewage  Disinfection 

Wallace  &  Tieman  Co.,  Inc. 
Sewage  Disposal  .4pparatus 

Dorr   Company.   The 
Shafting 

Ryerson  &  Son.  Joseph   T. 
Sharpening  Mach.  Drill  Bit 

Ingersoll-Rand  Co. 

Sheaves 

Haiss  Mfg.  Co.,  Inc.,  Geo. 
Sheets,  Iron  and  Steel 

Amer.  Sheet  &  Tin  Plate  Co. 

Armco  Culvert  &  Flume 
Mfrs.  Assn. 

Bethlehem    Steel   Co. 

Ryerson  &  Son,  Joseph  T. 

Sheets.   Roofing   and    Siding 

Amer.  Sheet  &  Tin  Plate  Co. 
Armco   Culvert    &   Flume 

M'frs.    Assn. 
Ryerson  &  Son.  Joseph  T. 


Shovels.  Electric 
Erie  Steam   Shovel  Co. 
Keystone  Driller  Co. 
Marion  Steam  Shovel  Co. 
Northwest    Engineering    Co. 
Thew  Shovel  Co. 

Shovels.  Gasoline 
Marion    Steam    Shovel    Co. 
Northwest    Engineering    Co. 
Thew  Shovel  Co. 

Shovels,  Steam 

Erie  Steam  Shovel  Co. 
Keystone   Driller   Co. 
Marion    Steam    Shovel    Co. 
Osgood  Company 


Raymond  Concrete  Pile  Co.  I  Skips.  Stone 


Riveting    Machines 

Allen.  John  F. 

CHiicago  Pneumatic  Tool  Co. 

Road  Finishers,  Concrete 

Austin    Machy.    Corp. 
Dunn  Road  Machry.  Co. 
Koehring   Company 
Lakewood  Engr.  Co. 


Insley    Manufacturini 
I     Thew  Shovel   Co. 
Slabs,   Cement    Roofing 

Federal    Cem™t    Tile    Co 
Slag 
Carnegie  Steel  Co. 
I  Slate.   Structural 
■    Structural  Slate   Co. 


Co 


Steel,   Structural 

Americ-in  Bridge  Co. 
Belmont  Iron    Works 
Berlin    Construction   Co. 
Bethlehem   Steel   Co. 
Blaw-Knox  Co. 
Boston  Bridge  Works 
Carnegie  Steel  Co. 
Eastern  Bridge  &  Struc.  Co. 
Eichleay  Jr.  Co..  John 
Fort   Pitt   Bridge  Works 
Kenwood   Bridge  Co 
McClintic  Marshall   Co. 
Milwaukee    Bridge    Co- 
Miimeapolis  Steel  &  Mch.  Co. 
Miss.  Valley  Struc.  Steel  Co. 
Morava   Construction   Co. 
Mount    Vernon    Bridge   Co 
Penn    Bridge    Co.    -(Pa.) 
Phoenix    Bridge    Co. 
Pittsb'gh-Des  Moines  St.  Co. 
Riverside  Bridge  Co. 
Shoemaker  Bridge  Co. 
Snare   Corp..    Frederick 
Snead  .Architect.   Iron   Wks. 
Virginia   Bridge   &  Iron   Co. 
Wisconsin  Bridge  &  Iron  Co. 

Steel,   Tool 

Bethlehem  Steel  Co. 

Carnegie    Steel    Co. 

Ryerson  &  Son  Co.',  Jos.  T. 
Stokers 

Babcock  &  Wilcox  Co. 
Strainers,    Well 

Cook,    A.   D. 
Subgraders 

Lakewood  Engr.  Co. 
Superheaters 

Babcock  &  Wilcox  Co. 

Power  Specialty  Co. 

Switchboards 

General  Electric  Co. 

Tables   and   Boards,    Drawing 

Dietzgen    Co.,    Eugene 
Economy  Drg.  Table  &  Mfg 

Co. 
Hamilton   Mfg.   Co.- 
Pease  Co..  C.  F. 
Weber  Co..  P. 

Tanks,  .\ir  Compressor 

Chicago  Pneumatic  Tool  Co. 
East  Jersey  Pipe  Co. 
Westinghouse  Tr.  Brake  Co. 

Tanks,   Elevated  Steel 
Chicago  Bridge  &  Iron  Wks. 
Graver  Corp. 
Littleford     Bros. 
Petroleum  Iron  Wks.  Co. 
Pittsb'gh-Des  Moines  St.  Co. 

Tanks,  Elevated,  Wood 

-American    Wood    Pipe    Co 
Continental   Pipe   Mfg.   Co. 
Pacific  Tank  &  Pipe  Co. 
Tanks.     Oil 
American  Bridge  Co. 
Blaw-Knox    Co. 
Riter-Conley    Co. 

Tanks,  Septic 

Dickey  Clay  Mfg.  Co. 
Tanks.  Welded  and  Riveted 

Hardesty  Mfg.  Co.,  The  R. 

Tapes.  Steel  and  Metallic 

Dietzgen    Co..    Eugene 
■  Hamilton   Mfg.    Co. 
Keuffel    &   Esser  Co. 
Lufkin    Rule  Co. 
Wiebuseh  &  Hilger.  Ltd. 

Tar 

Barrett    Company 
Testing    Laboratories 

(See    Engineers'    Directory) 
Thermometers 

Taylor  Instrument   Cos. 


Ties.  Creosoted  Wood 

Amer.  Creosoting  Co.    (Ky.) 
Colonial    Creosoting    Co. 
Georgia  Creosoting  Co.- 
Jennison-Wright   Co. 
Ties.  Steel 
Carnegie  Steel  Co. 
International    Steel    Tie   Co. 

Tile.    Concrete    BIdg. 

Federal  Cement  Tile  Co. 

Truscon  Laboratories 
Tile,    Roof   Cement 

Federal  Cement  Tile  Co. 

Truscon  Laboratories 
Tin  Plate 

.\mer.  Sheet  &  Tin  Plate  Co 

Bethlehem  Steel   Co. 

Tools,  Pneumatic 

Chicago  Pneumatic  Tool  Co 

Ingersoll-Rand  Co. 
Towers,  Concrete 

(See  Hoists.  Cone.  Tower) 
Towers.  Radio 

Blaw-Knox   Co. 
Towers.     Transmission 

American  Bridge  Co. 

Blaw-Knox  Co. 

Track,  Industrial  &  Portable 

Bethlehem  Steel  Co. 
Baston    Car   &   Constr.  Co. 
Foster  Co..  L.  B. 
International    Steel   Tie   Co. 
Lakewood    Engr.    Co. 


Co. 


Ditcbe 


Tractors 

Best  Tractor   Co..  C.   L 

Minne.  Steel  &  Mchy.  Co. 
Trailers 

Watson  Truck   Corp. 
Transformers.  Electric 

(Jeneral   Electric  Co. 

Transits  and  Levels 

Ainsworth  &  Sons.  Wm. 

Beckmann  Co..  L. 

Berger  &  Sons  Co.,  C.  L. 

Buff   &    Buff    Mfg.   Co. 

Gurley,  W.  &  L.  E. 
Transmission,   Mchry.    Power 

Chain  Belt  Co. 
Treads,  Safety 

Concrete  Steel  Co. 

Irving   Iron    Works 

Truscon  Steel  Co. 

Universal  Safety  Tread  Co. 
Trolleys,    I-Beam 

Brown  Hoisting  Machy.  Co, 
Trucks,    Motor 

Autocar  Co..  The 

Watson  Truck  Corp. 
Tunnel  Liner  Plates 

Blaw-Knox  Co. 

Turbines.    Hydraulic   Impulse 
and  Reaction 

.\llis-Chalmers  Mfg.  Co. 
Pelton  Water  'Wheel  Co. 
Smith-  Co..    S.    Morgan 
Worthington    Pump    & 
Machy.  Corp. 

Turbines.  Steam 

Allis-Chalmers  Mfg.  Co. 
General  Electric  Co.  | 

Kerr  Turbine  Co. 


Golden-Anderson  Valve  Spe- 
cialty Co. 
Jenkins  Bros. 
Ludlow  Valve  Mfg.   Co. 
National  Valve  &  Mfg.  Co 
Simplex  Valve  &  Meter  Co 
Westinghouse  Tr.  Brake  Co. 

Valves,    Automatic 

Golden-Anderson  Valve  Spe- 
cialty Co. 

Ludlow  Valve  Mfg.  Co. 

Westinghouse  Tr.  Brake  Co. 
Valves.  Control  Electric 

Chapman  Valve  Mfg.  Co 

Dean,  Ltd.,  Payne 

Valves,    Control    Hydraulic 

Chapman  Valve  Mfg.  Co. 
Valves,  Float 
Golden-Anderson  Valve  S'e- 
eialty  Co. 


cialty  Co. 
Ludlow   Valve  Mfg.   Co. 
Simplex  Valve  &  Meter  Co. 
Valves.  Return 
Golden-Anderson  Valve  Spe- 
cialty Co. 

Valves.  Safety 
Golden-.inderson  Valve  Spe- 
cially Co, 

Valves,  Sewage 
Chapman  Valve  Mfg.  Co. 

Valves.  Sluice 

Champion  Engr.  Co. 

Chapman   Valve  Mfg.  Co. 

Cotfin    Valve   Co. 
Wagons,   Asphalt 

Watson  Truck  Corp. 
Wagons,    Dump,    .^uto 

Austin    Mfg.    Co. 

Austin-Western  Rd.  IMch.Co. 

Wagons,   Dump 

Austin   Mfg.   Co. 

Austin- Western  Rd.  Mch.Co. 

Watson  Truck  Corp. 

Wagon    Loaders 
Austin   Machinery  Corp. 
Austin    Mfg.    Co. 
Austin-Western    Rd.    Mchy. 
Erie  Steam   Shovel  Co. 
Haiss  ;.Ifg.   Co..  Inc..   (Jeo. 
Jeflrey    Mfg.   Co. 
Portable   Mchry.   Co. 
Specialty  Engr.  Co. 


Turbo   Generators.   Steam 

General  Electric  Co. 
Turntables 
American  Bridge  Co. 
Blaw-Knox  Co. 
Champion  Engr.  Co. 
Easton  Car  &  Constr.  Co. 
Foster  Co.,  L.  B, 

Underpinning 

Spencer    White    &    Prentis 
Underpinning  &  Found.  Co. 
Fnloaders 
Erie  Steam  Shovel  Co. 

Unloaders,  Car 

Haiss   Mfg.   Co..   (3eo. 
Heltzel   Steel  Form  &Ir.  Co. 
Jeflrey  Mfg.  Co. 
Wellman-Seaver-Morgan    Co. 

Valves,  .\ir.  Water,  Steam 
and   Gas 

Chapman  Valve  Mfg.  Co. 
Coldwell-Wilcox    Co. 
Coffin  Valve  Co- 
Golden-Anderson  Valve  Spe- 
cialty Co. 
Ludlow  Valve  Mfg.  Co- 
National  Valve  &  Mfg.  Co. 
Simplex  Valve  &  Meter  Co. 
Smith  Mfg.   Co..   A.  P. 


alty  Co. 
Ludlow  Valve  Mfg.  Co. 
Valves,    .Angle,    Check,    Gate 
and  Globe 

Chapman  Valve  Mfg.  Co. 
Coffin  Valve  Co. 


Waterproofing    Compounds 
and    -Materials 

Anti-Hydro  Waterproof.   Co. 
Barrett   Company 
Carey   Co.,    The  "Philip 
Sonneborn  Sons.  L. 
Toeh    Brothers 
Truscon    Laboratories 
Weber  Engineering  Co. 

Water  Purification 

Dorr  Company 

Electro  Bleaching  Gas  Co. 

Wallace  &  Tiernan  Co.,  Inc. 

Water  Softeners 
.\mer.    Water  Softener  Co. 
CaUfornia  Filter  Co. 
Graver    Corporation 
International   Filter   Co. 
Roberts  Filter  Mfg.  Co. 

Water   Wheels,    Impulse  and 
Reaction 

Pelton  Water  'Wheel  Co. 
Smith    Co..    S.    Morgan 

Welding  and    Cutting 
.Apparatus 

Blaw-Knox    Co. 
(jcneral  Electric  Co. 
Milburn  Co.,  Alexander 

Winches,  Ship,   Hand,  Steam 
and  Electric 
Brown   Hoisting  Mchv  Co. 
Dobbie  Frdy.  &  Mach.  Co. 
Lidgerwood   Mfg.    Co. 
Mead-Morrison  Mfg.  Co. 
Mundy  Hoisting  Eng.  Co.J.S 

Window   Sash   Putty 

Truscon    Laboratories 
Window  Sash   Steel 
.\lIison  Steel  Products  Co. 
Truscon  Steel  Co 

Wire  Glass 

Mississippi  Wire  Glass  Co. 
Wire  Rope 
(See  Rope,  Wire) 

Wire  and  Cable,  Electrical 
American   Steel   &  Wire  Cc 
(^neral  Electric  Co. 


Wood  Preservatives 

Barrett    Comnanv 
Detroit  Graphite  Co. 
Protexol    Corp. 
Truscon  Laboratories 
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*They  go  beyond 
anything 
yet  published 
in  this  line" 


One  enthusiastic  engineer  who  sent  for 
these  two  great  volumes  for  ten  days'  free 
examination,  wrote  us,  when  he  sent  his  re- 
mittance for  the  books,  as  follows: — 

"I  find  these  books  are  all  you  claim  for 
them  and  more  too.  They  go  beyond 
anything  yet  published  in  this  line." 

What  we  claim  for 
Hool  and  Johnson's 

HANDBOOK  of 

BUILDING 
CONSTRUCTION 

1. — The  two  volumes  describe  thoroughly 
modern  building  design  and  construc- 
tion down  to  the  smallest  detail. 

2. — They  offer  architects,  construction 
engineers,  contractors  and  builders  a 
body  of  information  on  practical  con- 
struction that  has  never  before  been 
even  approximated. 

3. — Principles,  methods,  costs,  tables  and 
reference  data  are  all  spread  out  before 
you  in  these  two  handy  books  for  quick 
reference  and  constant  use. 

4. — The  records,  the  experience,  the  meth- 
ods of  hundreds  of  big  engineering 
companies  and  leading  construction 
engineers  have  been  incorporated  in 
this  handbook. 

5. — It  is  a  digest  of  the  best  approved 
practice  of  mc)dern  building  construc- 
tion. 

Examine  it  for   10  days  FREE 

No  money  down 

Small  monthly  payments 

Fill  In  anri  mail  Ibc  altactacd  contmn  and  wi>  will  for 
ward  the  two  vclumcn  o«  thii  hnndbook  for  IPii  ilajn' 
free  examination. 

Look  the  Bookii  ovfr  thorouvhiv  Teat  them  out  In 
your  work  Al  lh<-  ond  of  ten  <la>'<  you  mny  rcttini 
thr  bookii  or  "<nfl  iia  your  flmi  nmlttanoe  of  »4  no 
The  balan".  „(  fn  00  you  nend  u«  In  two  monthly 
installments  of  »r)  00. 

"•t  lmpor1;int  onirlnperln*  book« 

ril   y<'ani — ^Tet   \r'    nrtf    you    to    take 

ot>i>ortunlty  to  eiamlne  It   for   fen 


Here  la  one  of  Dw 
publlflhed    In   t<' 
:idvantare  of   th 
day*  free. 

No   Mrmta — no    follnw-uii — no   rfd    taDC.      Tou    alone 
deride  the  valu<   of  ilm  work  to  you      Send  the  ooutxJn 
now  and  we  will 
promptly. 


hanbbook 

SiriLDING 
CONSIRDCTION 


HOOL 


JpHKSON 


VOL.  I 


Handbook 
M 

HOOL 

AND 

JP^ON 
voL.n 


Pay  for  these  books 
as  you  use  them 

$4.00  in   10  days  and  $3.00  monthly 
for  two  months 


^^Hmmco. 


^^'^miBOOKCO. 


Ih.it  the  books  ar ;■  In  your  har.d> 


.0^     ., 

\)^  Hook  <o..  Inc. 

CVJ  STOHevenlh 

'  A,en„e.Ne,v„M, 

Two    Volumet  r\\^           8.nd     me     on     10     days 

(not    sold    separately)  <\>            ,on'«    llandhnok    of   Hulhllni: 

TK»    worL    of   dH  \P*              <  nn.triiellon       iTw.i      V.dunu" 

the    work   of   4b  »t*"           Jiooni       1  a«ree  lo  reiurn   th. 

sDecialist*  »lV  i""ik«   po>t|>aid    in   lo  dayii   ..r   |.. 

speciansia  ^>  ^^^^^    ^^   ^^^    ,„   ^^^^^    ^^^    ^^  ^^ 

1474   pages,   6  k   9  J  ^^  monthly  thereafter   for   two  monih" 

flexible,    fully  ^ 

illustrated,  ^^  '  ""  (PJeaae'PrlM  i 

S'OOO  ^V  ^j,,^.  

per  set  .\ 

«  '  jffiiHsl  Poklllon I 

#  Name  of  rompany    

^*  MemlKT   Amer    Soc.  C    B.f 9ub(KTl»)er  ■    J«   R.f 

^*  I  n.Kjk«  eeiit  ofi  ncnrnvsl  to  retail  pur.  ha»er«  In  the  Inlle,!  Slal..  an.l 
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